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Executive Summary

This document is the National Implementation Plan (NIP) for the management and phase out of Persistent
Organic Pollutants (POPs) in Sudan, compiled in accordance with article 7 of the Stockholm Convention
(SC) on Persistent Organic Pollutants.

The Republic of Sudan signed the SCin 2001 and ratified the Convention in 2006. The SCinitially addressed
the dirty dozen POPs of pesticides (aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, mirex and
toxaphene), industrial chemicals (hexachlorobenzene and PCBs) and unintentional POPs (dioxins, furans,
HCB and PCB). In 2009, the Conference of the Parties (COP), listed nine additional POPs namely, pesticides:
chlordecone, lindane and related waste isomers alpha-hexachlorocyclohexane and beta-
hexachlorocyclohexane; industrial chemicals: hexabromobiphenyl, tetrabromodiphenyl and
pentabromodiphenyl ether, hexabromodiphenyl and heptabromodiphenyl ether, pentachlorobenzene,
perfluorooctane sulfonic acid and related substances; and by-product pentachlorobenzene.

All these substances are designated as POPs and are toxic, persistent, bio accumulate and can be
transported over great distances. The SC imposes the obligation on the parties to develop, within two
years of the ratification of the Convention, a NIP describing the national situation in respect of the
substances covered by the SC, and the strategies that have been developed to implement their obligations
under the SC. The SC also requires all parties to develop an Action Plan. In this National Action Plan (NAP)
the parties to the SC must specify what strategies they will be developing to meet the obligations of the
SC.

Sudan had developed its first NIP in 2007 and now in this document an updated NIP is provided having
been prepared with funds made available by the Global Environment Facility (GEF) and with the assistance
of the United Nations Industrial Development Organisation (UNIDO).

The NIP describes the background of POPs issues in Sudan and the current situation of POPs based on
updated and new established inventories. Furthermore, the NIP details all strategies and actions which
need to be undertaken in order to meet the obligations of the Convention.

Inventories of POPs chemicals listed in Annex A, B and C of SC have been successfully compiled during the
NIP preparation process. The inventories were robust enough for assessment of the presence of different
POPs categories, as well as for priority setting considerations for the action plan. Several inventories will,
however, need to be improved within the NIP implementation process.

This NIP gives an overview of Sudan current level of compliance with the SC requirements in respect to
“initial POPs” listed in the Convention Annexes, as a proof of Sudan’s commitment in reducing and
eliminating the POPs substances. It also gives an overview on the situation of the new listed POPs in the
country and how Sudan is planning to address the new listed POPs in an integrated manner.

The updated NIP has taken into account both GEF 2020 and GEF-6 Strategies in managing POPs. It also
aims at taking an integrated and systemic approach based on the causal chain of environmental
changes, and identifying the key underlying drivers to tackle. Where useful, hazardous chemicals (POPs,
ODS, mercury and others) will be addressed together (inventory development, information databases,
waste management and contaminated site assessment). Furthermore considerations are made from

end of pipe solutions to advancing green chemistry more precisely to substitution of POPs including non-
chemical alternatives as can be seen in the case of alternatives to pesticide. This is part of an approach
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to move to more sustainable consumption and production patterns highlighted as a goal in the first draft
of the sustainable development goals and by 2020 to achieve environmentally sound management of
chemicals and all wastes throughout their life cycle. The waste management in Sudan is closely related
to the overall development of the country and the currently existing waste management systems can
hardly cope with the volume of wastes generated, including wastes containing POPs.

At the policy level, Sudan is aiming to link and harmonize different activities in chemical management
(POPs, mercury, ODS, SAICM) as well as climate change mitigation considering short-lived climate
pollutants whose emission reduction can directly link to unintentional POPs reduction, particluarly in open
burning. Also, due to an overlap in reducing unintentional POPs and mercury in a range of industrial source
categories, Sudan will aim at harmonizing the implementation of these two conventions. Moreover, waste
management and destruction of hazardous chemicals need to be addressed in a holistic manner and
should address all type of hazardous chemical wastes and their destruction, where appropriate, securing
the co-funding in implementation.

The integrated management of POPs issues integrated, as part of country’s framework action plans
(chemical management plans, waste management plans, contaminated sites action plans etc.), will result
in an effective and efficient implementation and self-confidence and attract international donors.

Same as for environment protection, the Government of Sudan gives priority to overall poverty reduction;
reduced unemployment, especially among youth; revitalization of agriculture and industry; strengthening
of the private sector; combating environmental degradation; the impacts of climate change; and the risks
of natural disasters. While economic growth is critically important for the Republic of Sudan, it is the
pattern and the way of measuring growth that will determine its sustainability. Shifting away from using
GDP as measure to more sustainable indicators and improving standards of living for all remain a major
challenge. The Interim Poverty Reduction Strategy Paper (IPRSP), together with the 3-Year Salvation
Economic Program (2012-2014) and the 5-Year Development Plan (2012-2016), offer a more holistic view
of poverty, recognizing environment and disaster risk reduction and management as key factors.
Strengthening populations’ resilience to environmental risks and climate change, along with improved
effectiveness of relevant institutions for sustainable management of natural resources, including water,
forests, biodiversity and land are representing the new priorities in relation to poverty reduction. The
implementation of the SC NIP will contribute to this wider frame by improving chemical and waste
management related to POPs. When updating NIP, Sudan has taken into account the following socio-
economic aspects: food and water safety (including POPs exposure of population); POPs exposure of
vulnerable and highly exposed groups; treatment of POPs-contaminated materials and the cost of
destruction; end of life management and; and cost of POPs contaminated soil and site remediation.

Considering the socio-economic burdens of POPs and related waste management, the following
approaches and principles need to be taken into account during NIP implementation: the precautionary
approach; extended producer responsibility and the polluter pays principle. In order to promote the
internalization of environmental and social costs, the polluter should bear the cost of pollution with due
regard to the public interest in line with Principle 16 of the Rio Declaration. Furthermore to prevent future
pollution of POPs the substitution approach will be considered for POPs and POPs-like chemicals in the
frame of sustainable production and consumption.
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Dedicated action plans have been developed for institutional and regulatory strengthening measures; use
and wastes of pesticides including DDT; management of PCBs; new listed industrial POPs (POP-PBDEs and
PFOS and related chemicals); reduction of releases of unintentional POPs; identification, management
and disposal of stockpiles and for the identification and remediation of contaminated sites. Enhancement
of POPs monitoring is also included in the action plans. The sources of POPs and related hazardous
chemicals (e.g. pesticides), and their impact on the population, have to be assessed during the
implementation of NIP for an appropriate socio-economic assessment.

Action plans have been developed for continuing the awareness raising and education on POPs.
Environmental Education has been incorporated in the curricula of several universities. Environmental
colleges and environmental departments have been created including environmental education of imams.

Priority areas in the action plans are development of an integrated regulatory frame for chemicals, wastes
and contaminated sites; management of pesticide and PCB stockpiles and wastes; phase out of POPs in
current use and introduce alternative products and processes, including integrated pest management;
management of wastes including E-waste and end of life vehicles; development of POPs databases
(pesticides, contaminated sites, industrial chemicals, unintentional POPs etc.); implementation of
BAT/BEP; integrated awareness raising on chemicals and wastes and assessment of contaminated sites;
streamlining the national reporting system for POPs; designing and implementing a POPs monitoring
system and strengthening the capacities; increasing the research in the POPs and chemicals fields; building
an effective information exchange mechanism in the fields of POPs including consumer protection and
strengthening the custom control for preventing the illegal traffic and counterfeit of POPs chemicals.

The implementation strategy of the updated NIP addresses POPs issues through environmentally sound
management of chemicals and wastes. This underlines the importance of maximizing synergies and
coordinating action plans related to chemicals and waste and chemicals and waste related international
obligations. The implementation strategy for managing chemicals and wastes takes into account the links
to strategies for addressing climate change (in particular addressing short lived climate change pollutants)
as well as the links to sustainable development in particular the suggested SDG goal on sustainable
consumption and production.

In accordance to the above MoE will allocate resources for the implementation of the Stockholm
Convention. However, a key part of the implementation strategy will involve seeking of international
assistance from both bi-lateral and multi-lateral sources based to meet the financial resquirements
estimated in the updated NIP and the synergies with the implementation of other MEAs.
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1. Introduction

Section 1 outlines the purpose and structure of the National Implementation Plan (NIP),
including a summary of the Stockholm Convention (SC), its aims and its obligations. It also
describes the mechanism used to develop the NIP and the stakeholder consultation process. A
summary of the Persistent Organic Pollutants (POPs) issue provides the context and
background outlining the chemicals, their uses and the problems they cause.

1.1. Stockholm Convention requirements

The SC on POPs entered into force for Sudan on 17 May 2004. The SC imposes a worldwide ban on the
production and trade in eight pesticides (aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, mirex and
toxaphene), two industrial chemicals — hexachlorobenzene (HCB) and polychlorinated biphenyls (PCBs) -
and four unintentionally produced POPs: polychlorinated dibenzo-p-dioxins (PCDD) and dibenzofurans
(PCDF), PCB an HCB from 2004 onwards. These substances designated as POPs are toxic, persistent and
can be transported over great distances through the air and water. POPs can cause adverse effects on the
environment and health because they bioaccumulate in organisms. This can result in cancer, endocrine
disrupting effects and disruption of the immune system.

In 2009, the Conference of the Parties (COP), by decisions SC-4/10 to SC-4/18, adopted amendments to
annexes A (elimination), B (restriction) and C (unintentional production) of the SC to list nine additional
chemicals as persistent organic pollutants which are the following pesticides: chlordecone, alpha
hexachlorocyclohexane, beta hexachlorocyclohexane, lindane, pentachlorobenzene; industrial chemicals:
hexabromobiphenyl, hexabromodiphenyl ether and heptabromodiphenyl ether, pentachlorobenzene,
perfluorooctane sulfonic acid, its salts and perfluorooctane sulfonyl fluoride, tetrabromodiphenyl ether
and pentabromodiphenyl ether; and by-products: alpha hexachlorocyclohexane, beta
hexachlorocyclohexane and pentachlorobenzene.

In 2011, the Conference of the Parties (COP), by decision SC-5/3, adopted an amendment to annex A
(elimination) by listing technical endosulfan and its related isomers.

In case of some POPs substances listed in annex A and B, the Convention has noted acceptable purposes
and specific exemptions as presented in the table 1 below.
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Table 1 - Acceptable purposes/specific exemptions for POPs listed in the Convention

Chemicals Annex Specific exemptions/Acceptable purposes
Hexabromodiphenyl ether and A Production: none
heptabromodiphenyl ether Use: recycling of articles that contain or may
contain hexabromodiphenyl ether and

heptabromodiphenyl ether, in accordance with
provisions of Part IV of Annex A

Lindane A Production: none

Use: human health pharmaceutical for control of
head lice and scabies as second line treatment

Technical endosulfan A Production: As allowed for the parties listed in the
Register

Use: Crop-pest complexes as listed in accordance
with the provisions of part VI of this Annex

Tetrabromodiphenyl ether and A Production: none
pentabromodiphenyl ether Use: recycling of articles that contain or may
contain tetrabromodiphenyl ether and

pentabromodiphenyl ether, in accordance with
provisions of Part V of Annex A

Perfluorooctane sulfonic acid its B Production: for the use below

salts and perfluorooctane

sulfonyl fluoride Use: several acceptable purposes and specific

exemptions in accordance with Part Il of Annex B

DDT(1,1,1-trichloro-2,2-bis (4- B Production: Disease vector control use in
chlorophenyl)ethane) accordance with Part Il of this Annex

Use: Disease vector control use in accordance
with Part Il of this Annex

Source: Stockholm Convention website

Paragraph 1 of Article 7 of the Stockholm Convention states that each Party shall develop and endeavour
to implement a plan for the implementation of its obligations under the Stockholm Convention, which
needs to be transmitted to the Conference of the Parties within two years of the date on which this
Convention enters into force for it. Article 7 also calls for a review and update of the plan on a periodic
basis and in a manner the Conference of the Parties specify.
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To determine whether a Party has a need to review and update its national implementation plan, the
Party concerned should assess whether it is affected by any external or internal factors, such as those
referred to in paragraphs 4 and 5 of the annex to decision SC-1/12.

According to paragraph 7 of the annex to decision SC-1/12, for those changes in the obligations arising
from amendments to the Convention or its annexes, a Party will review and update its implementation
plan, and transmit the updated plan to the Conference of the Parties within two years of the entry into
force of the amendment for it, consistent with paragraph 1 (b) of the Convention.

The SC also requires all parties to develop an Action Plan. In the National Action Plan (NAP) the parties to
the SC must specify what strategies they will be developing to meet the obligations of the SC.

Among others, the provisions of the Convention require each party to:

*Prohibit and/or eliminate the production and use, as well as the import and export, of the
intentionally produced POPs that are listed in Annex A to the Convention (Article 3)

Annex A allows for the registration of specific exemptions for the production or use of listed POPs,
in accordance with that Annex and Article 4, bearing in mind that special rules apply to PCBs. The
import and export of chemicals listed in Annex A can take place under specific restrictive
conditions, as set out in paragraph 2 of Article 3.

eRestrict the production and use, as well as the import and export, of the intentionally produced
POPs that are listed in Annex B to the Convention (Article 3)

Annex B allows for the registration of acceptable purposes for the production and use of the listed
POPs, in accordance with that Annex, and for the registration of specific exemptions for the
production and use of the listed POPs, in accordance with that Annex and Article 4. The import
and export of chemicals listed in Annex B can take place under specific restrictive conditions, as
set out in paragraph 2 of Article 3.

eReduce or eliminate releases from unintentionally produced POPs that are listed in Annex C to
the Convention (Article 5)

The Convention promotes the use of best available techniques and best environmental practices
for preventing releases of POPs into the environment.

*Ensure that stockpiles and wastes consisting of, containing or contaminated with POPs are
managed safely and in an environmentally sound manner (Article 6)

The Convention requires that such stockpiles and wastes be identified and managed to reduce or
eliminate POPs releases from these sources. The Convention also requires that wastes containing
POPs are transported across international boundaries taking into account relevant international
rules, standards and guidelines.

eTarget additional POPs (Article 8)
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The Convention provides for detailed procedures for the listing of new POPs in Annexes A, B
and/or C. A Committee composed of experts in chemical assessment or management - the
Persistent Organic Pollutants Review Committee, is established to examine proposals for the
listing of chemicals, in accordance with the process set out in Article 8 and the information
requirements specified in Annexes D, E and F of the Convention.

*Other provisions of the Convention relate to the development of implementation plans (Article
7), information exchange (Article 9), public information, awareness and education (Article 10),
research, development and monitoring (Article 11), technical assistance (Article 12), financial
resources and mechanisms (Article 13), reporting (Article 15), effectiveness evaluation (Article 16)
and non-compliance (Article 17).

1.2. The Republic of Sudan, the Stockholm Convention and MEAs

The Republic of Sudan signed the Stockholm Convention on the 23rd of May 2001, and further ratified it
in 2006. Therefore, the Government of Sudan was eligible for assistance in the form of an enabling activity
project to create sustainable capacity, including preparation of first POPs National Implementation Plan
(NIP), to meet the country’s obligations under the Convention. The first NIP was developed during 2004 —
2006, with financial support from GEF and technical assistance from UNDP and was submitted to the
Secretariat of SC on 4" of September 2007.

Further, Sudan has ratified in 2006 the Basel convention on the Control of Trans-boundary Movements of
Hazardous Wastes and Their Disposal (Basel Convention) and the Rotterdam Convention on the Prior
Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade (PIC),

The National Implementation Plan on the POPs management and phase-out, together with the ratification
of the above mentioned two conventions geared the country very well into the international community
in POPs management and enabled Sudan to participate in the technical cooperation, information
exchange and dissemination.

The NIP described how Sudan would meet its obligations under the Stockholm Convention to manage and
phase-out Persistent Organic Pollutants (POPs) and to manage POPs-contaminated sites in an
environmentally sound manner facilitating dialogue, information exchange and co-operation between
relevant stakeholders — including the governmental, non-governmental, academic and private sectors.
The scope of NIP was to ensure that POPs were well taken into account in strategy formulations for
different economic and technical sectors.
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1.3. NIP development methodology

The Sudanese NIP review process was triggered by the changes in the obligations arising from
amendments to the Convention or its annexes, according to paragraph 7 of the annex to decision SC-1/12.

The NIP update process has followed the guidance provided by the SC (updated in 2012 to include the
POPs listed in 2009 and 2011). The NIP Update Country Team considered the following documents in
their work:

Guidance for Developing a National Implementation Plan for the Stockholm Convention on
Persistent Organic Pollutants (2012)

Guidance on calculation of action plan costs for specific POPs (updated in 2012)

Guidance on Socio-Economic Assessment for National Implementation Plan Development and
Implementation under the Stockholm Convention (2007) (not revised)

Guidance for the inventory of perfluorooctane sulfonic acid (PFOS) and related chemicals listed
under the Stockholm Convention on POPs (Draft, 2012) (new)

Guidance on best available techniques and best environmental practices for the use of
perfluorooctane sulfonic acid (PFOS) and related (Draft, 2012) (new)

Guidance for the inventory of polybrominated diphenyl ethers (PBDEs) listed under the Stockholm
Convention on POPs (Draft, 2012) (new)

Guidance on best available techniques and best environmental practices for the recycling and
waste disposal of articles containing polybrominated diphenyl ethers (PBDEs) listed under the
Stockholm Convention on POPs (Draft, 2012) (new)

Guidance for the control of the import and export of POPs (Draft, 2012) (new)

Labelling of products or articles that contain POPs-initial considerations (Draft, 2012) (new)

Moreover the following SC and BC available resources have been consulted:

#Step-by-step companion guide to the review and updating of the National Implementation Plans
—-2011;

eLessons learned and good practices in the development of national implementation plans for the
Stockholm Convention on Persistent Organic Pollutants, 2006;

eNew POPs — Publications;
*PCBs — Guidance documents on PCBs;

*BAT/BEP — Guidelines on best available techniques and provisional guidance on best
environmental practices;



*Toolkit — Standardized toolkit for Identification and Quantification of Dioxins and Furan Releases;
*Waste and Stockpiles Training tool;

*POPs Waste;

eTechnical guidelines adopted under Basel Convention. *E-Waste;

The update process of National Implementation Plan (NIP) to manage and phase-out persistent organic
pollutants was initiated in January 2013 by nominating the Higher Council for Environment and Natural
Resources (HCENR) as the responsible implementing agency of the Government. UNIDO was the executing
agency and the Global Environment Facility (GEF) was the main funding source. The work started in
January 2013 by assessing the current capacity, establishing a specific office at HCENR, appointing project
director and assistants and compiling a draft work plan. A steering committee, called Multi-stakeholder
National Coordination Committee (MNCC) representing different governmental authorities, businesses
and NGOs was formed.

No. Main Stakeholder
1 MINISTRY OF INDUSTRY

2 MINISTRY OF AGRICULTURE AND FORESTRY

3 MINISTRY OF HEALTH

4 MINISTRY OF JUSTICE

5 AGRICULTURAL RESEARCH CORPORATION

6 NATIONAL CHEMICAL LABORATORIES

7 NATIONAL PESTICIDES COUNCIL

8 SUDAN ENVIRONMENT CONSERVATION SOCIETY (NGO)
9 Universities

10 Ministry of Environment, Forestry and Physical Development

The MINCC had 5 plenary sessions during the NIP update compilation process. In addition to the plenary
sessions the MNCC has formed several temporary working groups in particular for inventory
development. Prior to the inventory a training workshop was held with the support of UNIDO and an
international consultant. In the workshop the main steps of inventory process were introduced based on
the SC Guidance materials.

The preparation of POPs pesticide inventory (Annex A, Part | substances and DDT) was led by the National

Consultant who also developed the pesticide inventory of the first NIP and such the former technical
21



capacity created was used in updating of NIP. He was supported by a team of technical staff. The
compilation of phase-out strategies and action plans were monitored by an expert group of key
stakeholders. The strategy of DDT use for malaria vector control was elaborated by the pesticide working

group.

The PCB related inventory activities were carried out by the National Electricity Corporation (NEC), which
is the sole producer and distributor of electricity in Sudan. The NEC experts prepared the inventory of
transformers and the Ministry of Energy participated in developing and formulating the strategy and
actions plans.

The polybrominated diphenyl ethers (PBDEs) inventory was led by a national consultant who also
participated in the first NIP development. Her work was supported by an expert team covering the main
sectors of inventory (EEE/WEEE and transport sector).

The inventory of perfluorooctane sulfonic acid (PFOS) and related chemicals was led by a national
consultant who was task team leader in preparing the first NIP. These activities were supported by the
PFOS task team.

Assessing and preparing the inventory of unintentional production of POPs (Annex C source categories,
dioxins and furans) was led by the same national consultant who did the UPOPs inventory in the first NIP.
His work was supported and monitored by an expert group. The expert group was also involved in
developing the reduction strategy and action plan.

Further working groups were dealing with other relevant topics such as awareness raising, socio-economic
considerations and gender issues.

All working groups mentioned above initiated their work by receiving training and guidance by
international experts, who highlighted the key issues to be addressed.

Task team members, stakeholders and their staff participated in the process. HCENR wishes to
acknowledge the contribution of the private industries, businesses and NGOs who supported this work
providing POPs related technical data and information.

The experience gained through updating NIP is a good asset for the forthcoming awareness raising and
information dissemination regarding the management and phase-out of POPs as well as mitigating their
adverse effects.

The specific inputs, duly reported, in the process are as follows:
e Inventory report for Pesticides and action plan;
e Inventory report for PCB and action plan;
e Inventory report for PBDE and action plan;

e Inventory report for PFOS and action plan;
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e Inventory report for unintentional POPs and action plan;

o Assessment of National POPs Monitoring and Research and Development (R&D) Capacity for
Persistent Organic Pollutants (POPs) in the Sudan. An Updated Report;

o Up Date of the Levels of POPs chemicals in the Environment and Human exposure.

1.3.1. Socio-Economic Assessment

There is a growing body of information and data on the links between pollution and health that
demonstrates the negative impacts of pollution, contaminants from indoor exposure (including
heating/cooking, chemicals used indoor and consumer products) and contaminated sites having high
impact on health in developing countries®?. The numbers of people affected worldwide are now
estimated to be of the order of 200 million®. POPs, POPs-like chemicals® and other toxic chemicals
(including e.g. heavy metals or endocrine disrupting chemicals®*®) play a crucial role. Therefore a more
critical assessment of social burdens of pollution from industrial production and chemical exposure is
needed.

References to socio-economic assessment can be found throughout the text of the Stockholm
Convention®. These references indicate the importance of a socio-economic assessment when
implementing the obligations under the Convention and when developing the updated NIP. GEF 2020
long-term strategy suggests aligning global environmental objectives with priorities of national and global
socioeconomic development.

Annex F Information on socio-economic considerations of SC provides an indicative list of items to be
taken into consideration by Parties when undertaking an evaluation regarding possible control measures
for chemicals being considered for inclusion into the Convention. The preamble to Annex F states that:
“An evaluation should be undertaken regarding possible control measures for chemicals under
consideration for inclusion in this Convention, encompassing the full range of options, including
management and elimination. For this purpose, relevant information should be provided relating to socio-
economic considerations associated with possible control measures to enable a decision to be taken by
the Conference of the Parties”.

The Conference of the Parties, in its decision SC-1/12 requested the Secretariat of SC, in collaboration
with other relevant organizations and subject to resource availability, to develop among others, additional

1 Global Alliance on Health and Pollution (http://www.gahp.net/new/)

2 Other studies see these disearses as the major reason for death (Institute for Health Metrix & Evaluation;
http://www.healthdata.org/gbd/publications)

3 Scheringer, M., Strempel, S., Hukari, S., Ng, C.A., Blepp, M., Hungerbuhler, K. (2012) How many Persistent Organic Pollutants
should we expect? Atmospheric Pollution Research, 3, 383—-391..

4 UNEP & WHO (2013) State of the Science of Endocrine Disrupting Chemicals —2012.

5 Many POPs are at the same time endocrine disrupting chemicals.

6 UNEP (2007) Draft guidance on socio-economic assessment for national implementation plan development and
implementation under the Stockholm Convention. UNEP/POPS/COP.3/INF/8.
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guidance on social and economic assessment, and in doing so to take into consideration the particular
circumstances of developing countries and countries with economies in transition. In response to that
request, the Secretariat developed the draft guidance on socio-economic assessment for national
implementation plan development and implementation under the Convention. According to the
guidance, the Socio-Economic Assessment (SEA) is a systematic appraisal of the potential social impacts
of economic or other activities such as the management of POPs in all sectors of society (including local
communities and groups, civil society, private sector and government). It is a mean of analyzing and
managing the intended and unintended social impacts, both positive and negative, of planned
interventions (policies, programs, plans and projects) and any social change processes invoked by those
interventions. Social impacts are the changes to individuals and communities that come about due to
actions that alter the day-to-day way in which people live, work, play, relate to one another, organize to
meet their needs and generally cope as members of society.

In the context of managing POPs, social and economic impacts might include:

e contamination of air, water and soil and threat to food safety and drinking water safety;

degradation of ecosystem services’

e vulnerability arising from exposure to POPs;

e deterioration or improvement in health?;

e |oss or improvement in livelihoods;

e changes in cost of living;

e cost of contaminated site management and remediation;

e changes in employment , income and workplace protection;

e changes in levels of equity of wealth distribution;

e opportunities for enterprise development (including Small and Medium Enterprises);
e changes in demand for public services, such as health and education.

The Socio-Economic Assessment assisted and will assist in taking actions that are appropriate and
effective. Socio-Economic Assessment provides a basis for minimising the negative impact on the
population and improving equitable outcomes for the most vulnerable groups. However the socio-
economic assessment lacks information on external costs. The unknown external cost can bias decisions
and need to be compensated by taking precautionary approaches.

The human resource capacity on socio-economic assessment in Sudan is rather limited and need to be
improved throughout the implementation of updated NIP. This has been done also in a PERSGA project
where the socio-economic impact has been assessed for an asphalt mixing facility.

Socio-Economic Assessment can help at any phase of development of the national implementation plan
and during its implementation. If priorities have already been set in Phase I-lll of the national

7 Millenium-Ecosystem  Assessment  (2005) Ecosystems  and Human  Well-being:  General  Synthesis.
http://www.maweb.org/documents/document.356.aspx.pdf
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implementation plan, then a socio-economic assessment can be used in order to gain insight into the
impacts of mitigation measures already decided. In this case, a brief investigation may be conducted for
Phase IV. The results will assist in developing NIP communication strategies and rule out the worst
excesses of inequitable impact. However, to be able to track the impact of mitigation measures, a baseline
investigation would have to be carried out in Phase | — lll of NIP development, thus making the exercise
more resource intensive, but yielding more useful information.

For Sudan the following socio-economic considerations are highlighted as most relevant. These key
areas are considered as a frame for implementation without trying to apply usual socio-economic
calculations requiring sophisticated single stakeholder assessments and often not leading to a practical
outcome for developing countries where such information is not available:

A) Food and water safety (including POPs exposure of population)

The basis for sustainable development is healthy food and safe drinking water as well as clean and fertile
soils. This environmental frame is the basis for the long term development of a healthy society. Within
this frame an economy can develop which should serve society and protect the environmental. Sudan is
highly vulnerable to desertification and to climate change (in particular draught) which poses an additional
burden on soil and water resources. Therefore water and food security are of key importance for Sudan,
hence the country has a strong commitment to the Convention on Climate Change and the UN Convention
to Combat Desertification. Integrated the socio economic dimension of food and water safety is a major,
cross cutting issue for these conventions and need to be addressed in an integrated way.

B) Exposure of vulnerable and highly exposed groups

POPs have a particular impact on vulnerable groups. These include children which e.g. for new listed PBDE
have in average a higher exposure compared to adults®. POPs are also a particular threat for young woman
with the risk of negative effect on reproductive health® and on the health of the next generation. POPs
and other pollutants can be transferred during pregnancy to the foetus and via breast milk to the baby
causing developmental and other adverse effects e.g. PFOS has been correlated to sub fecundity® and
PBDE to reduced 1Q in children®®.

The reproductive health of men is also impacted by POPs and other chemicals. In industrialized countries
since the 1950s the sperm quality is decreasing®®*3. Chemicals including POPs (e.g. PCB, DDT) but also
other chemicals such as certain phthalates and organophosphates®® play a crucial role in the decline of

8 US EPA (2010) An Exposure Assessment of Polybrominated Diphenyl Ethers. EPA/600/R-08/086F, May 2010.

9 CHE/Commonweal (2009 Hormone Disruptors and Women’s Reproductive Health.

10 Fei C, McLaughlin JK, Lipworth L, Olsen (2009) Maternal levels of perfluorinated chemicals and subfecundity. ) Hum Reprod. 24,
1200-1205.

11 Herbstman et al. (2010) Prenatal exposure to PBDE and neurodevelopment. Environ Health Perspect 118(5): 712-719.
http://ehp03.niehs.nih.gov/article/fetchArticle.action?articleURI=info%3Adoi%2F10.1289%2Fehp.0901340

12 Sharpe R (2009) Male Reproductive Health Disorders and the Potential Role of Exposure to Environmental Chemicals
http://www.chemtrust.org.uk/wp-content/uploads/ProfRSHARPE-MaleReproductiveHealth-CHEMTrust09-1.pdf

13 Jurewicz J, Hanke W, Radwan M, Bonde JP (2009) Environmental factors and semen quality.Int ) Occup Med Environ Health.22,
305-329.
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sperm quality. The correlation of lower sperm quality in young men and the levels of PFOS (and PFOA) in
human tissues was also described.™

The impact assessment of POPs and POPs-like®® chemicals in possible combination with the approx.
100,000 chemicals on health poses a great challenge. Various POPs have endocrine effects which add to
endocrine effects of hundreds of other chemicals.® In Sudan experiments have shown that Norway rats
(Rattus norvegicus; Sprague Dowely Strain)) treated with endosulfan produced endocrine effects®’.

Occupational exposure includes farmers exposed to POPs and other hazardous pesticides. In an
agricultural country such as Sudan pesticides can still be considered as chemicals with the highest impact
on human health and the environment. Fire fighters may be exposed to new listed POPs such as PFOS,
PBDEs and unintentional POPs such as PCDD/F and related PBDD/F®. In the implementation of NIP the
ILO conventions of occupational health relevance will be considered within the socio-economic frame.

C) Cost of destruction and end of life management and treatment

Export of POP-contaminated materials back to the original producers for destruction costs about
USS$2,000 to USS5,000/t.® The management costs for the worldwide total of approximately 3 million
tonnes of PCB-containing equipment alone have thus been estimated at between USS$6 billion and US $15
billion.?° The situation is similar for pesticide stockpiles. There has been hardly any progress over the past
decade in Africa®l, where 50,000 tonnes of stockpiles has an estimated management cost of US$250
million.

The Sudanese government has closely followed the global challenge posed by POPs pesticides and PCB
stockpiles. The governments of developing countries can hardly deal with this burden. The change in GEF
financing to 1:6 financing scheme cannot be beared by the least developed countries. Other stakeholders
such as the former producers of PCBs including Monsanto, Bayer, or Kaneka have their corporate
responsibility and sustainability commitments. Extended producer responsibility is the core of corporate
responsibility. Therefore the former manufacturers of PCBs have to take their responsibility in the
management and treatment of their products.

14 Joensen , Bossi R, Leffers H, Jensen AA, Skakkebaek NE, Jgrgensen N (2009) Do Perfluoroalkyl Compounds Impair Human
Semen Quality? EHP 117:923-927. http://ehp03.niehs.nih.gov/article/info%3Ad0i%2F10.1289%2Fehp.0800517

15 Scheringer, M., Strempel, S., Hukari, S., Ng, C.A., Blepp, M., Hungerbihler, K. (2012) How many Persistent Organic Pollutants
should we expect? Atmospheric Pollution Research, 3, 383—-391.

16 UNEP & WHO (2013) State of the Science of Endocrine Disrupting Chemicals — 2012.

17 Abdalla & Bashir (2013) Endocrine Effect of endosulfan on Norway rats (Rattus norvegicus, Sprague Dowely Strain)

18 Shaw SD, Berger ML, Harris JH, Yun SH, Wu Q, Liao C, Blum A, Stefani A, Kannan K. (2013) Persistent organic pollutants including
polychlorinated and polybrominated dibenzo-p-dioxins and dibenzofurans in firefighters from Northern California. Chemosphere.
91, 1386-1394.

19 The final cost for the destruction of highly chlorinated wastes is less than US$1,000/tonne, but the cost of packing and
shipping is more than the destruction itself.

20 Stockholm Convention (2010) Stockholm Convention (2010) PCB Elimination Club (PEN) magazine. Issue 1 12/2010.
http://chmpopsint/tabid/738/Defaultaspx. Accessed 19 Aug 2012

21 World Bank (2013 REwference**
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D) Cost of contaminated soil and site remediation

The cost and the management challenge of contaminated sites from more than a century industrialization
are enormous and cannot adequately be managed even in industrialized countries?>?3, Beside heavy
metals, PAHs also POPs are important contaminants at contaminated sites. After soil and ground water
has been contaminated it is costly and difficult to restore them that they might serve again for food
production or residential purposes. Therefore prevention has the highest priority. The experience of the
last decade Stockholm Convention implementation has shown that developing countries are not in the
position to appropriately manage POPs and do not have the technologies to adequately destroy POPs
stockpiles. Also the management of these stockpiles have revealed the high cost of end of life destruction
of POPs in developing countries. Therefore the updated applies the precautionary approach. The risk
assessment of these chemicals considering their potential synergistic effects is being performed.

Considering these socio-economic burdens in the preparation of NIP update the following approaches and
principles have been taken into account:

e the precautionary approach will be considered for the implementation of the Convention;
e the substitution approach will be applied for POPs and POPs-like chemicals where feasible;

e the extended producer responsibility and the polluter pays principle will be applied. To promote
the internalization of environmental and social costs and the uses of economic instruments,
taking into account that the polluter should bear the cost of pollution with due regard to the
public interest considering Principle 16 of the Rio Declaration.

1.3.2. Gender policy in NIP development and implementation

Efforts to ensure sound management of chemicals, including POPs have important gender dimensions,
because in daily life, men, women, and children are exposed to different kinds of chemicals in varying
concentrations. Biological factors, notably size and physiological differences between women and men
and between adults and children, influence susceptibility to health damage from exposure to toxic
chemicals. Also social factors, primarily gender-determined occupational roles, also have an impact on
the level and frequency of exposure to toxic chemicals, the kinds of chemicals encountered, and the
resulting impacts on human health.?*

It is important that these gender dimensions be reflected at both site and policy level interventions for
sound chemical management. The gender analysis is used to identify, understand, and describe gender
differences and the impact of gender inequalities in a sector or program at the country level. Gender
analysis is a required element of strategic planning and is the basic foundation on which gender
integration is built. Gender analysis examines the different but interdependent roles of men and women
and the relations between the sexes. It also involves an examination of the rights and opportunities of
men and women, power relations, and access to and control over resources. Gender analysis identifies

22 Eyropean Environmental Agency (2014) Progress in management of contaminated sites (LSl 003) - Assessment May 2014.
23 Faber D (2008) Capitalizing on Environmental Injustice. The Rowman & Litlefield Publishing Group, Inc.
24 United Nation Development Programme, Gender Mainstreaming. A Key Driver of Development in Environment and Energy,
Energy and Environment Practice. Gender Mainstreaming Guidance Series;
27



disparities, investigates why such disparities exist, determines whether they are detrimental, and if so,
looks at how they can be remedied?.

Consistent with the GEF Policy on Gender Mainstreaming and the GEF-6 approach on gender
mainstreaming, GEF projects funded under this strategy will not only acknowledge gender differences
within their design but determine what actions are required to promote both women’s and men’s roles
in chemical management, disproportionate chemical exposure and vulnerability, as well as sustainable
alternatives. For the NIP update project two task team leaders (for PCBs and for PBDEs) where woman.
Also the teams where gender balanced ensuring that different gender perspectives where considered in
the inventory development and in the action plan development. Already in the first NIP Sudan has in
particular taken care of the contamination of mother milk and has participated as first African country in
the WHO human milk study. A woman NGO was involved in the project and took care of the entire WHO
breast milk study in Sudan.

1.3.3. Consistency with NIP update guidance
The NIP structure is consistent with the GEF initial guidelines for enabling activities for the SC on POPs,
and the interim guidance for developing a NIP (UNEP and The World Bank Group), including strategies
required under articles 5 and 6 of the Convention. The process of developing NIP was supported financially
by the GEF and UNIDO.

1.3.4. Further considerations

1.34.1. GEF strategies and visions; updated sustainable development goals

As the Global Environment Facility is the principal entity for the financial mechanism dealing with POPs,
Sudan has correlated its vision to protect human health and the environment from POPs taking also into
account GEF 2020 Strategy, as well as the GEF-6 Strategy.

Sudan aims at taking an integrated and systemic approach based on the causal chain of environmental
change, and identifying the key underlying drivers to tackle in implementing SC. This approach matches
with Sudan’s future development plans and can contribute to overcome many challenges such as the
daunting challenge of reconstruction, development and peace building. Where useful, hazardous
chemicals (POPs, ODS, mercury and others) are to be addressed together in inventory development,
information databases, waste management and contaminated site assessment.

In the case of POPs considerations are made from end of pipe solutions to advancing green chemistry?®
more precise to substitution of POPs chemicals including non-chemical alternatives as can be seen in the
case of Sudan’s activities on alternatives to pesticide. For Sudan focusing on the direct drivers by reducing
the use of POPs in production and supply chains through, for example, the deployment of alternatives to
harmful chemicals, as well as, working on more upstream in the causal chain focusing on research and
development in particular by developing better alternatives in pest control. This is part of the approach

25 United States Agency for International Development (2011), Tips for Conducting a Gender Analysis at the Activity and Project
Level. Additional Help for ADS Chapter 201;
26 Global Environment Facility (2013) GEF 2020. Strategy paper for the Global Environment Facility;
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to move to sustainable consumption and production patterns highlighted as a goal in the first draft of
sustainable development goals and “by 2020 achieve environmentally sound management of chemicals
and all wastes throughout their life cycle in accordance with agreed international frameworks and
significantly reduce their release to air, water and soil to minimize their adverse impacts on human health
and the environment” .’

1.3.4.2. Considering forward looking information and strategy

Policymakers knowledgeable about possible future developments should advise decision-makers in order
to avoid unsustainable decisions which can lead to negative consequences on human health and the
environment. Therefore, the updated NIP needs to consider the precautionary approach and needs
forward looking information for sustainable long-term planning to avoid failures on chemicals
management and their consequences including problems in recycling and waste management. A
knowledge base for Forward-Looking Information and Services developed by the European Environment
Agency® aims to support such long-term planning and can be considered, as appropriate, during NIP
implementation.

1.4. NIP structure
The updated NIP is closely structured according to the NIP update guidance.

27 PROPOSAL OF THE OPEN WORKING GROUP FOR SUSTAINABLE DEVELOPMENT GOALS. 19. July 2014.
28 European Environmental Agency (2011) Knowledge base for Forward-Looking Information and Services (FLIS) A platform to

support long-term decision-making
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2. Country baseline

Section 2 provides basic background information relevant to NIP. It describes the current
situation and state of knowledge in the country on POPs and the status of institutional and
other capacity to address the problem.

2.1. Country profile
A brief country profile is given in order to place NIP strategies and action plans in a country-
specific context. It summarizes information on geography and population, membership in
regional and sub-regional organizations, the country’s political and economic profile, profiles
of potentially important economic sectors in the context of the POPs issue and overall
environmental conditions and priorities in the country.

2.1.1. Geography and population
Republic of Sudan with a total area of one thousand eight hundred eighty two square kilometres
(1.882.000) is located in the north eastern part of Africa. Its highly diverse landscape ranges from desert
to rich savannah forest, and its abundant natural resources include oil, timber, extensive agricultural land,
and marine and inland fisheries. The country is also culturally diverse and comprises hundreds of distinct
tribal and ethnic groups.

Its territory crosses over 18 degrees of latitude (21.49 East-38.34 East and 23.8 North-8.45 North). Sudan
is bordered by seven countries: Egypt, Eritrea, Ethiopia, The Central African Republic, Chad, Libya and
Southern Sudan.

The majority of Sudan land is very flat, with extensive plains in an altitude range of 300 to 600 m above
sea level. Isolated mountain ranges are found across the country, including the Red Sea hills in the far
north-east, the Jebel Marra plateau in the west and the Nuba Mountains in the centre. The average
elevation of these mountains is 1,000 m above sea level, but the highest point is Jebel Marra in the
Western Sudan, which reaches more than 3000 m. The dominant river system in Sudan is the Nile, whose
basin extends over 70 percent of the country. The Nile river two main tributaries, namely the Blue and
White Nile, flow into Sudan from Ethiopia and Uganda and meet in Khartoum, before flowing north into
Egypt. In an otherwise arid terrain, the Nile plays a crucial role in the country’s various ecosystems. Sudan
also has over 750 km of coastline and territorial waters in the Red Sea, which include an archipelago of
small islands. Twenty-nine percent of Sudan’s total area is classified as desert, 19 percent as semi-desert,
27 percent as low rainfall savannah, 14 percent as high rainfall savannah, less than one percent as true
mountain vegetation and the forests cover about 11.6% of the total area of the country. Note that the
precise figures in each class are highly dependent upon the classification system and date; the above are
based on recent FAO figures.The population of Sudan is estimated to around thirty three millions (Last
census, 2008), with an annual growth rate of 2.8% after the cessation of the South. The population density
is varied from 2-3 in semi-arid areas to 218-230 in rich savannah ecological zone.Table 2 shows the
population distribution and the characteristics, which are relevant in assessing the adverse impacts of
POPs. The rural areas are characterized by use of pesticides and biomass burning and the subsequent
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unintentional production of harmful dioxins and furans. Waste burning and other waste management

related operations, in addition to industrial sources are the source of dioxin and furans, heavy metals and

other pollutants in urban areas. Harmful impacts of POPs and other pollutants are severely affecting the

young children and their mothers.

Table 2 - Total Projected Population of States

Year 2013 2008 2013 2013 2013
Population Rural Urban POPULATION UNDER
. . growth rate | population | population % 5 YEARS OLD
Estimated population
State 2008 % of Sudan | of Sudan
Number %
Number %
Northern 813,685 94,631
2.25 2.10 1.7
. . 2.40
River Nile 1,309,129 3.62 167,397 3
4.70
Red Sea 1,366,991 3.78 171,646 31
2.50
Kassala 2,133,663 5.90 283,919 51
Al Gedarif | 1,739,478 1.10 310,152
i 4.81 ’ 5.6
Khartoum | 6,534,795 3.10 778,713
3% 18.07 ' 14.2
Al Gezira | 4,285,408 1.80 616,912
203 11.85 ' 11.2
White Nile | 2,086,650 2.30 332,465
i 5.77 ’ 6
. 1.80
Sinnar 1,580,357 4.37 255,955 46
. 3.20
Blue Nile 965,573 2.67 183,191 33
North 5.30
3,073,921 558,010
Kordofan 8.50 10.1
South 2.20
1,811,805 352,829
Kordofan 5.01 6.4
North 4.00
2,231,305 371,233
Darfur 6.17 6.7
West -0.10
1,529,728 281,611
Darfur 4.23 5.1
South 4.30
4,701,291 813,112
Darfur 13.00 14.8
2.8 65.2 34.8 5,477,145
SUDAN 36,163,778 | 100 00 100

Source:

The Central Bureau of Statistics, 2013

31




2.1.2. Political profile
Sudan is a Federal Republic composed of 18 states (wilayat, singular - wilayah); Al Bahr al Ahmar (Red
Sea), Al Jazira (Gezira), Al Khartoum (Khartoum), Al Qadarif (Gedaref), An Nil al Abyad (White Nile), An Nil
al Azraqg (Blue Nile), Ash Shimaliyya (Northern), Gharb Darfur (Western Darfur), Janub Darfur (Southern
Darfur), Janub Kurdufan (Southern Kordofan), Kassala, Nahr an Nil (River Nile), Sharg Darfur (Eastern
Darfur), Shimal Darfur (Northern Darfur), Shimal Kurdufan (Northern Kordofan), Sinnar, Wasat Darfur
(Central Darfur) and Gharb Kurdofan (West Kurdofan).

The Political and administrative structure is based on two levels of governance:

. Legislative power;

o Executive power

The administrative divisions are periodically subjected to changes by the government in creating new

states or abolishing others and hence creating new geographical borders.

Q\.L}..ud\a_,g\)m

Figure 1 - Administrative regions of Sudan

The Government of Sudan is in the process of drafting a new constitution to replace the Interim National
Constitution ratified 5 July 2005. The legislature branch is a bicameral National Legislature consists of a
Council of States (50 seats; members indirectly elected by state legislatures to serve six-year terms) and a
National Assembly (450 seats; 60% from geographic constituencies, 25% from women's list, and 15% from
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party lists; members to serve six-year terms) elections: last held on 11-15 April 2010 (next to be held in
2015).

The Judicial branch consists of Constitutional Court of nine justices; National Supreme Court; National
Courts of Appeal; other national courts; National Judicial Service Commission will undertake overall
management of the National Judiciary.

2.1.3. Profiles of economic sector

Sudan is a developing country that had to deal with social conflict, civil war, and the July 2011 secession
of South Sudan - the region of the country that had been responsible for about three-fourths of the former
Sudan's total oil production. The oil sector had driven much of Sudan's GDP growth since it began
exporting oil in 1999. For nearly a decade, the economy boomed on the back of increases in oil production,
high oil prices, and significant inflows of foreign direct investment. Following South Sudan's secession,
Sudan has struggled to maintain economic stability, because oil earnings now provide a far lower share of
the country's need for hard currency and for budget revenues. Sudan is attempting to generate new
sources of revenues, such as from gold mining, while carrying out an austerity program to reduce
expenditures. Agricultural production continues to employ 80% of the work force. Sudan introduced a
new currency called the Sudanese pound following South Sudan's secession. Sudan population after the
cessation of South Sudan is estimated at about 33 million, and the area of the country is about 1,882,000
km?. Roughly 40% of the population lives in urban and 60% in rural areas. Agriculture is the main activity
whether irrigated or rain-fed. Surface water resources are used extensively for production of crops; while
groundwater is used mainly for drinking water and other economic activities. In fact the use of
groundwater in rural areas is important for drinking water, animal watering, for industry and agriculture
and for producing cash crops.

Irrigation projects are considered major components of development plans. This is because of the food
security issue; in addition they produce commodities for export to earn foreign currency and also
producing raw materials for local industry. Many other benefits are obtained from irrigation projects such
as offering jobs for rural inhabitants, reducing poverty, and thereby achieving rural development in the
general context. Urban centres are also benefitting through receiving agricultural products and getting
relief from the influx of villagers’ invasion seeking marginal jobs. Sudan started irrigation projects early
last century with the Gezira Scheme (GS), and through the years many other irrigation projects were
constructed in different parts of the country. Today the irrigated areas exceed four million feddans (about
1.68 million hectare) second to Egypt in the African Continent.

Rain-fed agriculture constitutes the major portion of the livelihood of many inhabitants in Sudan. Water
in rural areas is the centre for the livelihood of the villagers, for drinking, farming, livestock watering and
all other services. Rainfall covers vast areas in the country and the estimated cultivated areas annually
depend on the amount of rainfall, and vary between 15 million to more than 30 million feddans; in
comparison to the irrigated areas which are about 4 million feddans. Rain-fed agriculture is a good tool
for rural development and offer job opportunity for many populations and revives the country economy.

Sudan has a comparative advantage in vast irrigable lands, easy to irrigate and in the 1996 Food Summit
in Rome was considered one of four countries capable of providing sufficient food to feed the world
population. Agriculture consumes about 90% of the country water uses.
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Real gross domestic product (GDP), grown modestly in 2012 and 2013 owing mainly to the loss of oil
revenue following the secession of South Sudan in July 2011.

The government of Sudan has attempted to address heightened economic and social challenges through
the introduction of austerity measures.

2.1.4. Environmental overview (including relation of environment and
waste/chemicals)

At the beginning of the 20th century the population of Sudan was only three millions and the economy
was a subsistence one. Modernization of the economy and social progress started with education well
before World War Two. Massive agricultural schemes like the Gezira (2.5 million feddans) were launched
after the World War One. This involved building dams and irrigation works (10 thousand km of canalization
in the Gezira scheme). Although pilot projects, to test production techniques, preceded the full scale
launching of the project, environmental impacts, like deforestation, population movements, salinization
and water related diseases, were not even considered. The goal of the scheme was the production of
long-stable cotton for export. Economic progress followed in many directions, influenced by the colonial
powers, trying to bridge the gap between production growth and a stagnant economy.

2.1.4.1. Sudan’s State of Environment and main environment problems

The main aspects on the state of environment in Sudan are related to:

a) Soil degradation, due to receding isohyets towards the south of the country. Consequently the
vegetation cover north of latitude 12 disappeared almost completely. This is also due to repeated
use of fire deforestation, drought and the dearth of reforestation efforts. Compacting of soils and
deforestation become very significant problems around water points especially after the ‘anti-
thirst campaign’ of the 1960s. Sand dune movement accelerated rates of desertification.

b) Deterioration of water resources: Global Warming, drought and desertification accelerated rates
of deterioration in water resources both qualitatively and quantitatively. The annual discharges
of the Nile system have decreased during the past two decades. It is postulated that rainfall over
the Ethiopian Highlands will decrease in the order of 15%, which would result in a 30% decrease
in the discharge of the Ethiopian tributaries of the Niles. Dams across the Nile in Sudan have
serious siltation problems. This is due to the high load transported down from the Ethiopian
Plateau as well as from degraded watersheds. Lower water current velocities are a consequence
of decreased volume of discharge. This makes Sudanese rivers vulnerable to invasion by weeds
and water-related diseases. Perhaps the Nile is one of the least polluted rivers in the world.
Sources of contamination include sugar estates, power plants and agricultural chemicals. The
infrastructure of rainwater drainage systems has recently deteriorated. Incidences of malaria and
enteric diseases are prevalent during the rainy season. The wide use of domestic water storage
tanks has also made malaria an endemic disease.

c) Deterioration in biodiversity: The annual rate of deforestation is close to 504 thousand hectares.
Only 30,000 ha are reforested. Sudan lost a number of wild life species in the last two decades;
many more are endangered or vulnerable. It is mostly due to habitat destruction. Several grasses
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and herbs have disappeared due to overgrazing, repeated droughts and fires. Fires are responsible
for the annual loss of 30% dry fodder otherwise available to wild life and the 103 million heads of
livestock. Awareness and sensitivity to environmental issues is weak among the public and the
policy makers. It must be stressed that the overwhelming limitations of land use in Sudan are the
periodic droughts experienced in the Sahelian Belt. Population distribution is inversely
proportional to vegetation cover in such a way that 78% of the Sudanese inhabit northern areas
with only 33% of cover (which already decreased to 18%). The remaining 22% inhabit the southern
parts with 67% of the forest area. Most of the economic development was established in northern
parts of the country. Horizontal expansion in large-scale rain-fed mechanized agriculture replaced
the traditional subsistence one. The areas under plough are currently 36 million feddans for the
rain-fed sector and 4 million for the irrigated sector. Productivity is very low notwithstanding the
use of agricultural chemicals and hydrocarbon fuel. Farming marginal lands (with precipitation
less than 300m) is particularly disastrous. Farming and distorting flood plains, seasonal
watercourses have far reaching effects.

As regards to Sudan’s main environmental problems, recurring droughts and desertification have led to
an increase in environmental consciousness. The fact that environmental issues affect all aspects of life in
the country is gaining acceptance. The basic environmental problems of Sudan are related to the absence
of an acceptable strategic master land use plan, the growing conflicts in land use policies, the depletion
of natural resources and the unchecked population growth (due to lack of a coherent Population Policy).
These problems are made worse by the limited perception of the environmental issues as well as the total
neglect for the impacts of agricultural policies. The adoption of ‘modernization’ in agriculture (which is
actually not modernization but horizontal expansion in agricultural practices with very little vertical
direction) has become an instrument of interference in the traditional sector and takes away from its
resources the lands, forests, ranges, pastures and wildlife.

A listing of environmental problems includes:
¢ Horizontal expansion in rain-fed and irrigated agriculture;

¢ The weak and inactive inclusion of the environmental dimensions in policies, strategies, plans
and programs of management of resources;

¢ Environmental evaluation does not exist specially after execution of projects;

e The economy and society, in spite of the century-long attempts at ‘modernization’ are still
dominated by subsistence way of living;

e The economy is still affected seriously by the yearly, seasonal and geographical variability of
rainfall for crop and livestock production;

¢ Dependence on imported seeds and agricultural chemicals has increased cost of production;
¢ Loss of land productivity and marketing policies decreased cash surplus;

¢ The civil war in the Blue Nile, South Kordofan and Darfur States has economic and social costs;
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¢ Population distribution and rural-urban migration due to desertification has led to deterioration
of natural resources;

¢ Problems of poor sanitation, industrial pollution and limited food hygiene have become more
complex;

* The energy crisis is aggravating desertification and affecting climate change;

* Vast water resources need improved management;

* Waste management and recycling are far lacking behind BAT/BEP;

¢ Environmental education has only been recently incorporated in school curricula; and

e Laws and legislation concerning the environment are not effective and law enforcement
measures are not integrated.

2.1.4.2. Environmental Management Structure

Sudan has recognized the importance of natural resources management since the beginning of the 20th
century. Legislation in forest and wildlife was enacted in 1902. The Sudan Government participated in
Stockholm Conference on Environment and Human Development (1972) and the UN Conference on
Desertification (1976). It established the first Government Environmental Committee in 1977 and
attended the Earth Summit in 1992 and Johannesburg Summit in 2002.

In 1992, the Higher Council for Environment and Natural Resources (HCENR) was established as the central
government agency to coordinate sustainable development efforts. In 1995, the government created the
Ministry of Environment and Tourism, now Ministry of Environment, Forestry and Physical Development
(MEFPD) to oversee environmental management. Other ministries with major responsibilities for natural
resources management, land use planning and socioeconomic development are also members of the
board of HCENR, including the Ministries of Agriculture and Irrigation, Water Resources and Electricity;
Industry and Commerce; Energy and Mining; Justice; Health; Culture and Information; General Education
and Higher Education.

In June 1993, the HCENR, then chaired by the President, reviewed its structure and mandate. The Council
of Ministers Decree 316, 2006 revised the HCENR membership to designate the MEPD as president of the
council and add the following members:

¢ Minister of Agriculture and Forestry; Minister of Irrigation; Khartoum State Governor; Minister of
Environment of GOSS; State Ministers of the Ministries Of Finance and National Economy; Health;
Energy; Science and Technology; and Animal Resources;

e Under-Secretaries of the Ministries of Wildlife and Tourism; and Information and Culture;
Director-General of Sudanese Standards and Meteorology Organization (SSMO);

¢ Directors of the Institutes of Environmental Studies of the University of Khartoum; and

* Representatives of the private sector and NGOs.
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The key developments in respect to environmental protection are represented by the Higher Council for
Environment and Natural Resources (HCENR).

The Higher Council for Environment and Natural Resources (HCENR) was established in response to the
many calls by the academic community for a body to shoulder the co-ordination of efforts needed to
tackle the many and complex issues of environmental degradation.

The formation of the council was the culmination of various organizational efforts begun by a
memorandum form the Sudan delegation to the Stockholm Conference of 1972, which recommended the
formation of a permanent council on man and the environment.

A committee on man, the environment and development was formed in 1972 within the National Council
for Research, chaired by the secretary general of the council who had ministerial status. The assistant
secretary general became secretary of the committee.

The committee was functioned until 1978 when it was expanded to become the National Committee on
the Environment, and its scope of work was expanded to include the Red Sea coastal and marine
environment.

One of the major achievements of the national committee was the drafting of law on environmental
policies. Foreign assistance was solicited for this purpose. Following the drought year of 1984 and its
aftermath, a Commission on Relief and Rehabilitation was established. It was intended to relief the
national committee from the humanitarian problems that were associated with the drought and
displacement.

The decision was to maintain the national committee on the environment as research body since it is part
of an institution charged principally with a research mandate. HCNER came into being in 1992 and all the
functions of the committee were transferred to it. The Prime Minister originally chaired the council and
its members included the concerned ministers of health, agriculture, irrigation etc.

This arrangement soon proved impractical and in reality, the council was almost non-functional and
remained dormant. The creation, in 1995 and for the first time in Sudan, of the Ministry of Environment
and Tourism amalgamated the council into the new ministry, which simplified the organizational set up
and allowed the council to function more effectively under a minister rather than the Prime Minister.

The primary role of HCENR is to act as the technical arm of the ministry. Its functions at present are the
long term planning and co-ordination at the national level. The HCNER has responsibility for drawing and
coordinating national policies and plans as well as proposing legislation for environmental protection and
conservation of natural resources. It has a secretariat which functions in an advisory and liaison capacity
to the Ministry of Environment, Forestry and Physical Development under whose auspices it falls at the
present.

The secretariat also acts as Sudan focal point for regional and international environmental concerns. State
councils, composed of the concerned state ministries, have been established. The state councils are
charged with the follow up of national policies, compilation of resource assessment data and co-
ordination of programs implemented in the state.
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2.1.4.3. Chemical Management/Chemical profile in Sudan

Sudan imports considerable amounts of chemicals, which include formulated medicines and
pharmaceutical products, raw materials for the local pharmaceutical industry, organic and inorganic
chemicals for soap distilling, local manufacture of paints, dry cleaning, inks, laboratory chemicals,
chemicals for teaching, clinical diagnosis and analytical purposes. Other chemicals include perfumes and
cosmetics, manufactured pesticides, tanning and dying material. However, this list of chemicals is not
exhaustive moreover; it is likely to be supplemented with new chemicals as a result of the flourishing
petroleum and mining industries in the country.

It follows from the above that chemicals are of cross-sectoral nature, that is to say, various aspects of
chemicals management and use fall within the purview of diverse ministries, government units and
research institutions. Many of these bodies are entrusted with certain legal measures to manage the
various aspects of chemicals and hazardous substances, such as manufacture, trade, storage,
transportation, use and disposal. On the other hand available national mechanisms, although are
interdisciplinary and sectoral in nature (e.g. National Pesticides Council, NPC, National Medicine and
Poisons Board, NMPB), yet they cover only limited classes of chemicals and they have quite specified
mandates that do not fulfil the required level of coordination. Furthermore, diverse classes of chemicals,
such as industrial and consumer chemicals are left without regulatory measures.

It is extremely difficult, if not impossible, for these diverse bodies to enforce the regulatory measures that
fall within their jurisdiction in an effective and sustainable way in the absence of a high degree of
coordination and cooperation among them. In this context, it is worth noting that the absence of
coordination among the various entities is a major factor hindering the implementation and enforcement
of almost all the legal measures on the management of chemicals and hazardous substances. An Inter-
ministerial Coordination Committee for Chemicals Management was proposed under the SAICM project
but was yet enacted. The proposed coordination mechanism is an inter-ministerial committee with a
permanent competent and technical body with a power to establish permanent and/or ad hoc sub-
committees, whenever the need arises. The inter-ministerial committee is of coordinative nature and will
not interfere with the executive role and legal mandates of various ministries and governmental units.

2.1.4.4. Waste Management in Sudan and related health/environmental threats

The waste management is closely related to Sudan’s stage of development and currently existing waste
management systems can hardly cope with the generated waste. Solid waste management is a real
challenge in Sudan, taking into account the increased rate of urbanization, population growth and
globalization of trade with increased cheap imports of consumer goods and increase in waste volume.
Solid waste management in most areas of Sudan are not yet considered as a priority service at national
and local planning and implementation. Like in most other developing countries solid waste management
suffer from inefficiency. Even larger cities are characterized by irregular solid waste management services.
Waste burning is a normal practice in backyard and on dump sites. Dumping sites are not in compliance
with standards of sanitary landfills. Waste is collected without proper treatment using poor techniques
with a lack of recycling activities and energy recovery.
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Solid waste management activities in Sudan started in major towns since the Turkish rule 1841. However
there is still no integrated system for waste management in place. Localities are concerned with collection,

transportation and treatment of domestic solid waste.

The legal frame work for waste management include: Environmental Protection Act 2001, Public Health
Act 2008 and the Sudanese Standards and Metrological Organization (SSMO) Act which set standards for
pollutants emitted from industrial activities. Guidelines were developed for solid waste, hazardous waste
and medical waste management. However legislations in Sudan do not cope yet with the recent
developments in particular with the diversity of waste, source segregation, recycling, resource recovery,
polluter pays principle, extended producer responsibility. Furthermore there is a serious problem of law
enforcement. Khartoum has a relatively proper system for solid waste collection and transfer to the
dumping sites, but this system does not exist in other states.

Characterization and Quantification of waste in Sudan:

* The amount of solid waste generated per day in Sudan was estimated at 22,000 t;
*  Fifty percent of this amount is an organic matter ( 11,000 t/day );

* The averages generation waste /person /kg per day= 0.65 kg;

* Khartoum state alone produce 23% of this amount;

* lllegal dumping, open burning and messes are common among different areas;

* The waste composition/types are given in table 3 below.

Table 3 - Average waste composition in Sudan

No Waste type Proportion %
1 Paper and cardboard 11.8%
2 Plastics 12.7%
3 Organic matter 49.5%
4 Dust and ash 13.4%
5 Metals 1.7%
6 Woods 0.2%
7 Leathers 0.4%
8 Glass 3.5%
9 Cotton and Jute 4.6%
10 Couch 0.3%
11 Others 1.9%

Total 100

Source: Supervisory Authority for Cleaning — Khartoum State (2011)

2.1.4.5. Industrial technology level and related emissions

Another threat to the environmental integrity is industrial emissions. The emissions from industrial
facilities depend on the type of facility, the technologies installed for emission control and the emission

standards as well as their enforcement.
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Situation with emission standards

Sudan has a process for development of emission standards: The SSMO has a (multidisciplinary)
committee, called Environment and Sanitation Committee, formed from environmental specialists
(scientists and engineers) from the universities, ministries of, Engineering Affairs, Energy, Environment,
Industry, Irrigation and Health), SSMO and a member from Consumer Protection Organization (NGO)
responsible for setting or adopting standards on air emission and waste water quality.

In Sudan, Laws were set to measure air quality standards for the common air pollutants in urban areas
and emission standards for several air pollutants. The Committee has set industrial emissions values
(particles, CO, CO2, NOx, SO2 etc.) for specific industries and activities including e.g. foundries, steel, lead
smelting and recycling, tanneries, oil production and refineries, thermal power generation, cement, waste
incinerators. In the source emission standard (No SD 2389/2012) and some of the specialized standards
the level of Dioxins and Furan has been included.

However, the limitation of information, the absence of the control strategy and the unclear process used
for standards development led to the formulation of the current standards which are facing several
constraints. There are large enforcement challenges with the implementation of emission standards due
to institutional, legal, administrative, public awareness, technical and financial reasons.

The lack of controlling pollutant releases from industries and other facilities leads to environmental
contamination of water, air and soil with the risk of generating contaminated sites over time. Therefore,
legislation has to be formulated so that it becomes an effective instrument for protecting the
environment.

The Sudanese Standards and Metrology Organization (SSMO) started to issue national environmental
standards since the year 2002. In May 2002, it issued the national standard No. MSDG 173, regarding the
minimum water pollutant levels after treatment inside the factory. Regarding air pollution for any
industry the SSMO issued on April 2003 the Standard No. MSDG 2389 (the maximum allowable air
pollutant levels at source) which is the same as the Arab Industrial Development and Mining Organization
Standard. Regarding the final treatment the SSMO issued the standard MSDG 174 containing the
maximum allowable levels of industrial pollutant after final treatment to be discharged in rivers, shown
in table 4.

Table 4 - Maximum Limits for Discharge of the Industrial Pollutant in Rivers and near beaches

Pollutant In Rivers Near beaches
Concentration of (hydrogen)(ph) 6-10 6-10

Temp (C°) 2° > surrounding 2° > surrounding
Suspended Solids (SS) 40 mg/L 40 mg/L
Biological Oxygen Demand (BOD) 35 mg/L 35 mg/L

Oil and Grease (0&G) 3 mg/L 3 mg/L

Mercury (Hg) 0.1 mg/L 0.1 mg/L
Cadmium (Cd) 0.01-0.02 mg/L 0.01-0.02 mg/L
Cyanide (CN) 0.1 mg/L 0.55 mg/L
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Source: Sudanese Standards and Metrology Organization Khartoum May 2002
Situation of technology level and technology requirement

Best Available Techniques and Best Environmental Practices (BAT/BEP) measures have not yet been
introduced at industrial facilities in Sudan. Therefore most of the industrial source categories listed in SC
Annex C, Part Il and lll have the potential for comparatively high formation and release of unintentional
POPs. The original NIP action plan included a BAT/BEP component, however it was not implemented due
to the lack of funding. Furthermore there was a lack of monitoring capabilities and analytical laboratory
instrumentation in the country. To develop the appropriate capabilities for implementing BAT/BEP
measures in newly established industries covered by SC Annex C the BAT/BEP requirements will be
integrated in the permitting process.

2.1.4.6. Contaminated sites

At present there is no strategy for contaminated sites management in Sudan. Also there is no coordinated
survey and inventory for contaminated sites and no central database where information on contaminated
sites is compiled.

Already in the original NIP (and other activities on the evaluation of the environmental situation in Sudan)
Sudan has discovered that there are many POPs/PTS contaminated sites in in the country which can be
categorized as follows:

A) POPs contaminated sites, including POPs pesticides storage sites and application sites, PCBs use
and maintenance sites and potentially PCDD/F contaminated sites;

B) Heavy metal contaminated sites from mining activities or industrial activities of metal industry;

C) PAH contaminated sites (sites where ashes from combustion processes were stored and used and
sites where high PAH containing asphalt was used);

D) Mineral oil and BTX contaminated sites (e.g. from oil production. refining and use).

A preliminary list of POPs contaminated sites is compiled in 2.3.7. The environmentally sound
management of contaminated sites have to be addressed to avoid the continuous release of pollutants
that may pose a heavy burden to human health and the environment.

Persistent Organic Pollutants (POPs) and other Persistent Toxic Substances (PTS) have accumulated in soils
and sediments, in landfills, dumps, stockpiles resulting in contaminated sites mainly over the last half
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century?>3%31, Historically, contaminations with chlorinated POPs were mostly related to pesticides or
industrial POPs (such as PCBs). Fluorinated, brominated POPs and POP-like chemicals are now increasingly
produced and used®? including consumer goods. This production and associated discharges of POPs and
POP-like chemicals has polluted soils and sediments3? around the factories but in some cases even rivers
and floodplains for several hundred km34. As products containing POPs and POP-like chemicals reach the
end of life these hazardous compounds end up in the waste stream. Sudan has limited recycling,
treatment and destruction capacities hence rely heavily on landfills or dump sites. With several new listed
POPs present in consumer products the quantities of POPs/PTS in landfills/dump sites have increased over
the last two decades and these sites are joining pesticide and other POPs stockpiles and contaminated
sites as reservoirs of POPs. As no environmental risk assessment has been yet made, it is not known which
reservoirs (landfills, contaminated sites, contaminated sediments and contaminated soils) contain the
largest volume of POPs and which present the largest risk for future releases®.

2.2, Institutional, policy and regulatory framework

This section describes the present overall institutional, policy and regulatory framework within
which the NIP will be implemented. It also covers more detailed baseline information about
the POPs issue such as the status of action and implementation activities under related
Conventions or regional and sub-regional agreements.

2.2.1. Introduction
Sudan was one of the first African countries to promulgate legislation concerning protection of the
environment. Existing legislative acts on the use and conservation of natural resources have been in place
since the colonial era and are periodically reviewed and strengthened.

Studies have shown that there are about 150 Acts, local orders, and related regulations addressing
environmental issues. Many of these were enacted before independence 1956. Examples include but not
limited to: the Diseases of Animal Act 1901, the Calcium Carbide Act, 1917, the Agricultural Pest
Prevention Act, 1919, Foodstuff and Necessaries Act, 1926 and the Provincial Forest Ordinance 1932. They
include the Wildlife and National Parks Act 1986, the Sudan Forestry Policy (2006) and the Forests and
Renewable Natural Resources Act, 2002. However these laws are sectorally fragmented and lack

29 Weber R, Watson A, Forter M, Oliaei F. (2011) Waste Management & Research 29(1): 107-121 and Weber R, Gaus C, Tysklind
M, Johnston P, Forter M, Hollert H, Heinisch H, Holoubek I, Lioyd-Smith M, Masunaga S, Moccarelli P, Santillo D, Seike N, Symons
R, Torres JPM, Verta M, Varbelow G, Vijgen J, Watson A, Costner P, Wélz J, Wycisk P, Zennegg M. (2008) Env Sci Pollut Res 15,
363-393;
30 Nizzetto L, Macleod M, Borga Ket al. (2010) Environ. Sci. Technol., 44: 6526—-6531 and Qiu, X. & Davis, J. W. (2004). Remediation
Journal 14: 55-84;
31 Vijgen J, Abhilash PC, Li Y-F, Lal R, Forter M, Torres J, Singh N, Yunus M, Tian C, Schaffer A, Weber R (2011) HCH as new
Stockholm Convention POPs — a global perspective on the management of Lindane and its waste isomers. Env Sci Pollut Res. 18,
152-162.
32 Scheringer, M., Strempel, S., Hukari, S., Ng, C.A., Blepp, M., Hungerbihler, K. (2012) How many Persistent Organic Pollutants
should we expect? Atmospheric Pollution Research, 3, 383-391;
33 Forstner U, Salomons W (2010) J Soils Sediments 10: 1440-1452;
34 Weber R, Tysklind M, Laner D, Watson A, Forter M, Vijgen J (2012), The need for inventories of reservoirs of persistent and
toxic substances (PTS) in the face of climate change, Organohalogen Compounds Vol. 74, 1186-1189;
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comprehensive look to the overall environment. Since 1984 efforts were made to i