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3 December 2008
Dear Mr. Zou,

Subject: Improvement of DDT-based Production of
Dicofol and Introduction of Alternative Technologies Including
TPM for L.eaf Mites Control in China

I am pleased to attach herewith two copies of the above-mentioned fully signed
Project Document for your record. We would also appreciate it if you could forward
one copy to the Ministry of Environmental Protection of China (MEP), for their
record.

Thank you for your cooperation.

Yours sincerely,

NES L

-~

Subinay Nandy -~
Country Director

Mr. Zou Ciyong

GEF Operational Focal Point in China
International Department

Ministry of Finance

CC: Mr. Yu Lifeng
Deputy Director General
Foreign Economic Cooperation Office
Ministry of Environmental Protection

2 Liangmahe Nanluy, Beijing, China, 100600, Tel: 86-10-85320800 Fax: 86-10-85320900 www.undp.org.cn
FELFEEDNEE S H4H: 100600
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COMPONENT 1:

COVER PAGE

Country P. R. China
UNDAF Outcome(s)/Indicator(s): UNDAF Outcome 5: Increased role and participation in
international arena and international cooperation
Expected Outcome(s)/Indicator (s): CPD Outcome 9: Key United Nations conventions
promoted through improved capacity to fulfill their
obligations
Expected Output(s)/Annual Targets: Output 9.1 Policy makers and general public engaged to
support United Nations conventions implementation
Executing Entity: Ministry of Environmental Protection of China (MEP)
Implementing agencies: UNDP

Narrative
The project goal is to protect human health and the environment from the release of DDT occurring in dicofol production and consumption; and assist
China to fulfill the obligations under the Stockholm Convention and benefiting global environment.
The objectives of the project are: 1) to motivate the improvement of alternatives production and promote their usages, in particular, assess and
demonstrate a suite of [PM-based interventions in pilot areas covering the major crops and ecological conditions; 2) to close down all non-closed
dicofol production systems to eliminate the use of about 2,800 MT/a of DDT as intermediate in the production of dicofol, clean-up of waste facilities,
wastes and contaminated sites as appropriate; 3) to enforce the optimization, supervision and monitoring on the closed-system dicofol production
plants to minimize DDT residue and control the release of POPs wastes and other pollutants during dicofol production; 4) to develop national
program for disseminating the project achievements.
To ensure sustainability of the achievements of the project, related policy framework will be reinforced by establishing or revising pertinent
regulations, polices and guidance, and the capacities of policy enforcement, wastes and pesticide management, crop planting, mite monitoring and
residues monitoring will be greafly strengthened. In addition, a systematic M&E plan will be carried out to monitor and evaluate the overall
performance of the project and to track the prospective global environmental benefits
Through the implementation of the project, the production and consumption of 2,800 tons of DDT as intermediate in dicofol production will be
phased out, the potential risks of 350 tons of DDT release due to residues in dicofol products and 1,350 tons released as DDT containing wastes
during dicofol production will be minimized. The demonstration of alternative technologies, especially IPM-based technology will provide China
with suitable techniques and experiences for the duplication of the techniques nationwide and will ensure food safety, In addition, the promotion of

IPM and its increased awareness and acceptance among farmers will help to reduce the use of pesticide and sustain the development of the relevant
crop production.

Programme Period: 2008 - 2012 Total Budget $17.650,000
Programime Component: Energy and Environment for Allocated resources:
Sustainable Development « GEF $ 6,000,000
Project Title: Improvement of DDT-based Production of s  Government $ 3,000,000
Dicofol and Introduction of Alternative e Private Sector $ 500,000
Technologies Including IPM for Leaf Mites ¢ Other: Farmer $ 900,000
Control in China In kind contributions
Project ID: 00061862 * Government $ 3,300,000
Project Duration: 4 years  Prvate Sector $ 800,000
Management Arrangement: National Execution (NEX) * NGO 3 450,000
=  TFarmers $ 2,700,000
Agreed by (Government): ‘ _ Ministry of Finance
4
™
Agreed by (Executing entity): f i \7’_ Ministry of Environmental
Y / Protection
Agreed by (UNDP): United Nations

~ Development Programme

— oo ?
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COMPONENT 2: SITUATION ANALYSIS

Problem fo be addressed

China started producing DDT in the 1950’s, there used to be 11 producing enterprises with highest annual
output reaching 21,164 tons. Large scale production and agricultural application of DDT was stopped by
the State Council in 1983. Currently, there remain only two enterprises producing technical grade DDT
and one enterprise producing DIDT preparation. Since 1995, the output of technical grade DDT has been
maintained at the level of 5,000 - 6,000 tons/year. The output in 2004 was 3,945 tons.

In the disease control field, DDT was used to kill mosquitoes and pests in the malaria prevailing areas
(mainly in the south of the Yangtze River) by the indoor residential spraying method. But since 2001,
DDT has not been used in normal disease control,

In 2004, more than 73% of total DDT production was used as intermediate for the production of dicofol,
23% was exported to Africa and Southeast Asia for malaria prevention and control, and the remaining 4%
was used as additives in the manufacturing of antifouling paint.

Dicofol is a cheap acaricide with broad spectrum, excellent efficacy and is widely used for mites control
on a wide variety of fruits and crops in agriculture. Dicofol has been produced in China since 1976, and
as of today, there are three dicofol technical product producers registered. Production capability of dicofol
was once up o 10,400 MT/a and the production output was about 3,500 MT/a in average in recent years.
Currently, there are two enterprises producing technical grade dicofol with non-closed system that
consumes about 2,800 MT/a DDT and causes the discharge of about 1,000 MT/a of DDT containing
wastes. There is also one enterprise basically produces with closed-system. While it does not use DDT as
raw material to produce dicofol, however there are still discharge of DDT containing waste and residuals
of DDT in dicofol products due to formation of DDT as intermediate during the production process, the
discharge of DDT containing wastes is around 350 MT/a in the case of the production with maximum
capacity. Moreover, the 10% by weight of DDT “impurity” in the dicofol products produced by these
three enterprises, release 350 MT/a of DDT impurity to the environment during the spraying of dicofol in
23 provinces in China. The table below summarizes the current technical grade dicofol production in the

" year 2004
Annual DDT used as DDT
_ . Production intermediate in | DDT discharge | residues in
Technical grade dicofol Capacit dicofol with waste dicofol
producers P _ Y production (tons) consumption
(tons) (tons) {tons)
E’)l/esl?;m produced with closed 2,000 Wa 350 180
l:llgéiédl\é;.st;mproduced with non- 1,600 2,000 730 120
Plant No. 2 produced with non-
closed system 600 800 270 50
Total 4,200 2,800 1,350 350

In the two plants that produce with non-closed production lines, the large volume of liquid wastes
produced and accumulated in the dicofol production were not properly treated due to lack of management
control and suitable technology. In one plant, more than 400 m?* (500 tons) of waste liquid with a DDT
concentration higher than 0.16 g/L was collected in a glass fiber reinforced plastic pool and about 50 tons
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of contaminated materials containing DDT was dumped in the plant. The distance from the dumping site
to the nearest farmiand is less than 1,000 meters away. Moreover, the scatter, leakage and evaporation of
DDT during dicofol production were not negligible. The DDT content on the ground surface in the
storage warehouse is as high as 0.36 g/g, which preliminarily reveals that the storage house, workshop
and waste sites were highly polluted. Similar situation was found in the other plant.

At the only enterprise that produces with close system, the plant spent around 70 million RMB to improve
its production technology during the PDF-B phase of the project, and the plant met the requirements of
close system production process as listed in the Convention. As a result, DDT is only present in the tube
and kettle during dicofol production. The transmission efficiency of DDT to dicofol increased greatly.
Wastes from the production are well managed and treated with special measures. Samples taken and
analyzed of dicofol product, waste acid and waste water show that DDT in all batches of dicofol products
were below 0.1%, the domestic and international dicofol product standard. DDT is only present in the
reaction kettle and its level in dicofol product, waste water and waste acid is below the standard, and
meets the requirements of closed system dicofol production process.

Although the improved production technology meets the requirement of closed system production, there
are still the release of DDT and other pollutants in the waste water and waste acid. The dicofol product
and the workshop need to be put under strict control in order to minimize environmental risks of DDT
pollution that may occur due to accident in the dicofol production or due to poor operation.

National institutional and legal framework

The safety management system for hazardous chemicals establish pursuant to the Regulations on Safety
Management of Hazardous Chemicals is a basic management system to regulate existing industrial and
commercial chemicals in the market currently in China. The regulations set up a national framework
system for the management of chemicals involving multiple departments with each responsible for a
particular field of work; covers the whole process from the production, operation, storage, transport and
use to waste disposal of hazardous chemicals; and establishes management systems regarding listing of
hazardous, chemical safety specification, chemical safety labeling, the review, permit and safety
evaluation of economic activities related to hazardous chemicals, registration of hazardous chemicals,
first aid for hazardous chemical accidents, etc.

In addition, China has established a pesticide safety management system aimed at regulating this category
of high risk chemicals. The Regulations on Pesticide Management regulated the pesticide registration
system, the pesticide production permit system, pesticide distribution permit system and the management
system for safe use of pesticides.

Many sectors take their roles respectively to administrate agricultural chemicals. National Development
and Reform Commission (NDRC) administrates manufacture, Ministry of Agriculture (MOA) is
responsible to register and application, Ministry of commerce (MOFTEC) supervises the market, General
Administration of Quality Supervision, Inspection and Quarantine (GAQSIQ) is responsible for the
quality control of the pesticide product, and the Ministry of Environmental Protection (MEP), formerly
the State Environmental Protection Administration (SEPA), is responsible for the prevention and control
of the environmental pollution occurring thorough the whole life time of the pesticide.

China signed the Stockholm Convention and the Convention entered into force on November 11 2004,
With the support of GEF, China had completed and submitted its National Implementation Plan (NIP) to
the Convention. The activities for the reduction and phase out of DDT as intermediates for dicofol
production, introduction of alternative technologies for production of dicofol have been identified as high
priority actions in the NIP. Phasing out high toxicity and persistent pesticides, including DDT, is one of
the priority activities to improve food safety and the environment in China.

China established the National Coordination Group (NCG) for the implementation of the POPs
Convention which is led by the MEP and comprises of 13 relevant commissions and ministries, to provide
guidance and coordination to significant activities for national POPs management and implementation of
the Convention, and review the significant policies related to POPs management and control. The key
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ministries and commissions take key responsibilities for the administration of hazardous chemical and
pesticide, e.g. National Development and Reform Commission (NDRC), Ministry of Commerce (MOC),
Ministry of Agriculture (MOA), General Administration of Quality Supervision, Inspection and
Quarantine (GAQSIQ) are the members of the NCG.

Chinese Government has prohibited the construction establishment of new facility for dicofol production.
The application of dicofol has been banned in tea planting and the prohibition will be considered for the
use in other crops during the course of the Project. Chinese Government encourages development and
demonstration of new pesticides, which are environment friendly, with high efficacy and low toxicity.

More details in terms of the national institutional and legal framework are attached in Annex 1.

COMPONENT 3: SFTRATEGY

Strategy to address DDT used for dicofol

In order to minimize the release and potential risk of DDT and in compliance with the requirements of the
Stockholm Convention on POPs, China Government identified a long-term strategy to address the issues
in its National Implementation Plan (NIP), which includes: 1) Implementation of IPM and improvement
of alternative technologies to decrease the usage of dicofol containing DDT; 2) Closure of non-closed
dicofol production facilities to reduce the DDT released from the product residue, impurity and waste; 3)
Phase out the use of dicofol and correspondingly promote the phase-out of DDT as intermediates for
dicofol production.

China is one of the largest countries in the world with 34 provinces, autonomous regions and

municipalities, Therefore, the magnitude of the tasks for complying with the Stockholm Convention is an
enormous challenge, Due to its sheer geographical size, one-step action of eliminating DDT used as

intermediate in the production of dicofol would not be possible and/or effective. A phased project

approach is therefore necessary to first target selective controlled areas, and to gain knowledge and

experience to be used as basis to further design a national replication program to disseminate the results

and experiences of the demonstration phase.

The first phase project proposed herewith addresses the immediate objective of improving closed-system
dicofol production technology to meet Convention standards, closing down the non-closed dicofol
production to eliminate the use of DDT for such production and meanwhile reducing and preventing the
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threaten accruing from the pollution of DDT around the production facilities to be closed down. In
addition, the effectiveness of [PM-based interventions to replace dicofol for leaf mites control will be
verified in representative areas.

Achievements of PDF-B

In order to develop the action plan for the first phase, the systematic investigations and evaluations below
have been carried out with the support by GEF and other donors, e.g. Italy, including:

1. Investigation on the production and use of dicofol; selection of the demonstration counties;
evaluation on the alternatives and alternative technologies; and formulation of the IPM
demonstration program (Annex II);

2. Investigation on the production facilities, waste and surrounding environment of the two non-closed
production enterprises; putting forward the requirement on the production facilities clean-up, waste
disposal program and the environmental risk assessment of the contaminated site; at the same time,
coordination with the two enterprises on the production transfer and re-employment of the workers.
(Annex I11)

3. The enterprise that is capable of producing dicofol with closed-system has improved its production
technique/ facility. After being monitored and assessed by the third-party experts, the updated
production technique/ facility basically meets the relevant requirements stipulated in item (iii) of
Part I under Annex B of the Stockholm Convention. However, in order to further control the release
of DDT during the production process, the program of enhancing the management and self-control
of the enterprise and strengthen the monitoring and supervision from the central level to the
enterprise has been put forward after the investigation and consultations with the relevant experts.
{(Annex 1V).

Additionally, the institutional arrangement and policies on DDT and dicofo! have been investipated so as
to set up pertinent institutional strengthening program. The monitoring indicators and methodology for
the full-size project as well as the project implementation management were consulted with relevant
stakeholders and developed.

Root causes and barriers analysis

As a developing country, China still faces major barriers for implementation of this strategy. Such
barriers include: 1) The prices of currently available alternatives are generally higher than dicofol that
will increase the cost of production of crops. 2) Farmers rely on dicofol which has been proven effective
at acceptable cost. They are unwilling to shift to new techniques because of higher costs and the risk of
failure that may associate with adopting new techniques; 3) Insufficient capacity to conduct IPM training
and promotion; 4) Lack of environmental sound experiences in closed-system production technology of
dicofol, especially on pollution control measures of wastewater and solid waste; 5) Weak supervision and
management of existing unqualified production, sales and distribution of dicofol, and on waste disposal.

Project Objective and Indicated Outputs

The proposed four-year project will help China to fulfill the requirement of the Convention. Consistent
with this objective and take account of the achievements of PDF-B project, the project will address the
above issues on priority basis by: 1) Strengthening the current institutional capacity, establishing an
effective coordination and management mechanism and reinforcing policy framework to facilitate the
elimination of dicofol and promotion of alternatives; 2) Improvement of alternatives production and
promotion of their usages, in particular, the assessment and demonstration of a set of [PM-based
interventions in pilot areas covering the major crops and ecological conditions; 3) Closure of both non-
closed dicofol production facilities to eliminate the use of about 2,800 MT/a of DDT as intermediate in
the production of dicofol, clean-up of waste facilities and contaminated sites as necessary that will lead to
the elimination of 170 MT/a DDT release due to residues in dicofol products, and the reduction of 1,000
MT/a DDT containing wastes released during dicofol production; 4) Enforcement of optimization,
supervision and monitoring on the closed-system dicofol production plant to minimize DDT residue and
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control the release of POPs wastes and other pollutants during dicofol production that will minimize 180
MT/a DDT release due to residues in dicofol products, to minimize and control 350 MT/a of DDT
containing wastes released during dicofol production; 5) Development of a national program for
disseminating the project achievements and for achieving total phase out of the production and use of
dicofol. In addition, a systematic M&E plan will be carried out to monitor the project objectives and
outputs, and to track the prospective global environmental benefits.

Global Environment Benefits

DDT as one of POPs with the longest history of production and use, is capable of trans-border long-range
transport, bioaccumulate in human and animal tissue, biomagnify in food chains, and to have potential
significant threats on human health and the environment far from its resources, therefore, China is keen
on the phase-out of DDT production and use and the sound disposal of its waste so as to minimize its
release to the environment which will not only benefit the environment of China but also contribuie to
global environment as well as human health. Through the implementation of the project, significant
global environment benefits will be achieved through the elimination of release of DDT into the
environment:

1} The production and consumption of 2,800 tons/a of DDT used in the non-close system dicofol
production in two enterprises will be phased out; the risk during DDT transportation from the DDT
production plant to these two production facilities will be minimized; the potential risks of 170 MT/a
DDT release due to residues in dicofol products will be eliminated; and 1,000/a MT DDT containing
wastes released during dicofol production will be minimized and controlled;

2). Through the retrofitting and improvement of the production facilities in the only plant that produces
with closed system, the potential risks of 180 MT/a DDT release due to residues in dicofol products will
be minimized to the level below 0.1%, the domestic and international dicofol product standard, and 350
MT/a of DDT containing wastes released during dicofol production will be minimized and controlled;

3) Furthermore, the project will support activities relating to the disposal of hundreds tons of on-site DDT
wastes previously accumulated in the two dicofol production facilities that will be closed as a result of the
implementation of this project.

As a typical persistent organic pollutant, DDT as well as its metabolites can spread through atmosphere,
biosphere and ocean current. During the spraying of dicofol by the farmers in 23 provinces of china, DDT
may release to air and transmit to the global environment via the global migration processes, DDT
polluted water flows to the river and ocean and will eventually affect the global environment. The
implementation of this project will reduce DDT and dicofol level in air, water, soil and agricultural
products and thus will not only improve the local environment but will extend significant contribution to
the global environment to reduce the potential harm to the global ecosystemn and human health.

In addition, this project will help China to strengthen its capacity for the elimination of dicofol and
promotion of alternatives; gain valuable experience to achieve sound management of chemicals. The
demonstration of alternative technologies, especially IPM-based technology will provide China with
suitable techniques and experiences for the duplication of the techniques nationwide and will ensure food
safety and strongly strengthen the capacities of crop planting, mite monitoring and residues monitoring.
Being one of the biggest agricultural countries in the world, the efforts of China on the effective
reduction of the residue of pesticides including POPs in food and crops will make significant contribution
to the global food and environmental safety as well as human health in this planet.

Furthermore, the promotion of IPM and its increased awareness and acceptance among farmers will help
to reduce the use of pesticides remarkably and sustain the development of the relevant crop productions.
The experience on IPM application and replication in China can be extended to other developing
countries, which is conducive to global sustainable management of POPs pesticides avoiding the
environmental pollution and health risk by excessive or improper use of pesticides in the developing
countries.
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Mainstreaming Gender in Reduction and Elimination of POPs

In daily life, men, women, and children are exposed to different kinds of toxic chemicals include POPs in
varying concentrations. The level of exposure to toxic chemicals — as well as the resulting impacts on
human health — is determined by social as well as biological factors. In rural areas of China, most
chemical exposure is linked to the use of pesticides include DDT-based Dicofol in agriculture. The
improper use, management and storage of pesticides can result in contamination of air, food, soil, and
drinking water (e.g., through pesticide run-off), leading to increased human exposure and associated
health risks. Further more, POPs exposure is adversely effecting both the development of the fetus as well
as the children. This exposure is especiatly high to infants that get most of their “food” through breast
feeding, where the highly fat soluble POPs are transferred from mother to child.

So by reducing production and use of DDT, the women are a) reduced from exposure of POPs leading to
ameliorated health situation for them; and b) are not poisoning their off-spring through breastfeeding.
During the implementation, the project will address the priority concerns of vulnerable groups including
female farmers and workers and the poor to assess and strengthen capacity to reduce and eliminate DDT.
The project will ensure the females’ participation in the related activities of training and capacity building.
In addition, there will be two overarching interventions — awareness raising and multi-stakeholder’s
participation — that will contribute to ensuring the successful implementation of gender mainstreaming,.

COMPONENT 4: RESULTS AND RESOURCES FRAMEWORK

PROJECT RESULTS AND RESOURCES FRAMEWORK

Intended Outcome as stated in the Country/ Regional/ Global Programme Results and Resource
Framework:

CPD Outcome 9: Key United Nations conventions promoted through improved capacity to fulfill their
obligations

Qutcome indicators as stated in the Country/ Regional/ Global Programme Results and Resources
Framework, including baseline and targets.

Outcome indicators and Targets: Implementation of the Stockholm Convention supported through
strengthened capacities and policies, especially in the area of reduction of pesticides.

Applicable MYFF Service Line: Achieving the MDGs and reducing human poverty

Partnership Strategy

UNDP will be the GEF Implementing Agency, responsible for monitoring and evaluating project objectives,
activities, output and emerging issues. UNDP will manage the GEF fund based on the UNDP established
procedures on GEF-funded projects.

Project title and ID (ATLAS Award ID): Improvement of Production Technology of dicofol from
DDT and Introduction of Alternative Technology including IPM Technology for Leaf Mites Control
in China

Intended Outputs Output ‘
P Targets for Indicative Activities Resp on.s:ble Inputs
parties
(years)
1 Capacity building and - | 1-4 years | ' MEP, in GEF
policy making collaboration Financing
with MOA, $300,000
NDRC, CIUs Co-financing
and other $600.000
related ’
stakeholders
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1.1 Strengthened
coordination mechanism
for DDT phase-out in
both country-level and
demonstration areas

1.2 Improved institutional
capacity for Integrated
Pest Management {IPM)
promotion, application,
mite and residues
monitoring

1.3 Strengthened capacity
for Environmental
Sound Management
(ESM) of POPs
stockpiles and wastes

1.4 Improved capacity for
policy enforcement

1.5 Reinforced policy
framework for DDT and
dicofol reduction

Established
first year,
operate
throughout
project
period

Strengthened
in first year
and operate
continuously
later.

Strengthened
in first year
and operate
continuously
later.

Strengthened
in first year
and operate
continuously
later.

First to third
year

1.1.1 Sirengthen National Steering
Group (NSG) consisting of
CIQO, MOA, and other key
stakeholders

1.1.2 Establish County-level Steering
Group (CSG) in each
demonstration county

1.2.1 Strengthen the capacities for
IPM promotion, pesticide
residues and mites monitoring
in three demonstration county
centers through training the
staff, complementing with
necessary equipiment and
reinforcing operation rules,

1.3.1 Train relevant local EPBs and
Sclid Waste Management
centre to strengthen capacity on
waste management, and staff
from relevant local
environmental monitoring
station and technicians from
dicofol production plants on
DDT monitoring

1.4.1 Train the staff of relevant
sectors, departments at central
and county level about relevant
policies on DDT and dicofol to
enhance their understanding

1.4.2 Organize at ieast four field
visits to the demonstration
counties to inspect situations
for 1IPM application, pesticide
use and distribution and at least
four site visits to the closed-
system and non-closed system
dicofol production plants to
check the production situation.

1.4.3Integrate the enforcement
requirement of DDT and
dicofol relevant policies into
routine tasks.

1.5.1 Develop, issue, and put into
effect a) the policy to ban the
dicofol productions in non-
closed system at central level,
b) policies to forbid the use of
dicofol and to encourage
alternatives in demonstration
areas, c) policy to encourage
R&D, production and
application on alternatives
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2 Implementation of IPM
demonstration program

MEP, in
collaboration
with MOA,

CIUs and other

related
stakeholders

GEF
Financing
$3,500,000

Co-financing
$8,300,000

2.1 IPM demonstration
program and
Operational Manual
developed

2.2 Technicians and
farmers trained

2.3 IPM implementation
and dicofol use in
demonstration areas
eliminated

2.4 Public awareness of
IPM and Stockholm
Convention raised

Developed
first year and
updated each
year

In first and
future years

30,000 mu (1
hectare = 15
mu) for each
crop in first
year, 60,000
mu for each
crop in
second year,
and 60,000
mu for each
crop in third
year. Among
which, 1,500
mu for apple
and citrus
wiil apply
predatory
mites each
year

1-4 year

2.1.1 Develop and update of the [PM

implementation plan. Compile
Operation Manual and training
material for three demonstration
crops

2.2.1 Select trainers and conduct

training of trainers in three
counties with 80 trainers for
each county. Update knowledge
of trainers about IPM practices
by continuous training course
each year.

2.2.2 Train about 30,000 farmers in

each county by Farmer School,
with indoor training and in-
field training,

2.3.1 Implement the IPM program

for apple, citrus and cotton
planting with each crop in
150,000 mu (1 hectare = 15
mu) with agriculture control,
monitoring and forecasting and
alternative chemicals when the
mite harm are founded to
exceed the economic
thresholds.  Among  which,
1,500 mu each year for each
crop will apply predatory mites
scheme, with complementary
measures of monitoring &
forecasting, planting weeds,
agricultural control, light luring
yellow. Alternatives chemicals
will be used only when the mite
harm exceeds the economic
thresholds.

2.3.2 Develop and implement IPM

impact assessment plan.

2.4.1 Compiling dissemination

materials in terms of official,
manufactures and dealers of
pesticide, farmers, dealers and
consumers of agriculture end-
products to promote
understanding of the potential
risk of dicofol and DDT, and
actions to reject the use directly
or indirectly dicofol and DDT
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2.5

Manufactures and
research institutes
motivated to improve
alternatives that are
more environmental
friendly and cost-
effective

The first,
second and
third year

related products,

2.4.2 Conduct public awareness via
various approaches, e.g.,
broadcast, television, mobile,
hot line, newspaper, post, etc.

2.5.1 Developing motivated plan to
attract industries to participate
in the project, assess
participating products by pilot
planting for economic
feasibility, effectiveness and
impact of these alternatives of
these alternatives.

2.5.2 Disseminate results of the
assessments and promote the
best alternatives to the farms.

3 Non-closed-system
dicofol production facilities
closed down

GEF
Financing
$930,000

Co-financing
$1,000,000

La

Non-closed system
dicofol production
facilities closed down
and relevant workers
retrained.

2,800 MT/a DDT
production and
consumption
eliminated. 1,000 MT/a
waste containing DDT
reduced
correspondingly.

Approximate 170 MT/a
DDT released to

environment via the use
of dicofol products with
DDT impurity reduced.

Compensation or
resettiement need will
be supported by co-
financing,

3.2 Risk Assessment

The first year

The first year

The second
year

The second
year and later

3.1.1 Preparation work and action
plan, including develepment of
guidelines for clean-up of DDT
decontamination .equipment
and workshop, wastes and ESM
of contaminated sites. Measures
for preventing and mitigating
the potential environmental and
health risks that arise from such
clean-up and disposal operation
will be taken and acted on

3.1.2 Carry out trainings for relevant
workers on safe production,
waste management, etc.

3.1.3 Implement the closure by

related government
departments, including a
coordination meeting,
prohibition instruction

promulgation and label the
production district.

3.1.4 Cleanup of DDT contaminated
equipment/workshop/waste,
package the wastes

3.1.5 Transport and destroy DDT
wastes

3.2.1 Carry out risk assessment to the
closed production sites, develop
measures needed to control the
risk of the contaminated sites.

10
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3.3 Site Cleanup The second 3.3.1 Develop measures needed to
year control the risk of the
contaminated sites.
3.3.2 Facilitate the implementation of
institutional control measures
as early as possible.
4 QOptimization of existing GEF
closed-gystem dicofol Financing
production $270,000
Co-financing
| $300,000
4.1 Optimization of existing | The first year | 4.1.1 Improve the operational rules
closed-system dicofol and later and skills of closed system dicofol
production The first year produc(:mp at angnong pesticide
d later Co. Ltd., in particular the rules and
an skills with regard to the management
of the wastewater and the waste acid
released from the dicofol production.
4.1.2 Trainings for enterprises and
stakeholders on improved operational
rules and the requirement on record
and data report mechanism.
4.2 Develop and carry out The first year | 4.2.1 Set up a framework on
periodical monitoring and and later periodical supervision and
inspection plans. The first year monitoring of DDT in th<? yvorkshop
. of dicofol production facility, the
Approximate 180 MT/a and later Ly
wastewater, the waste acid dicofol
DDT released to
; . The first year | products.
environment via the use of and later
dicofel products with DDT 4.2.2 Coordinate with enterprise and
impurity minimized. local EPB on the framework on
. periodical supervision and
E’)SSTMT/EI. w_astz containing monitoring of DDT or other POPs in
miimize the dicofol product, the wastewater,
and the waste acid and other
pollutants,
4.2.3 Select qualified firm or institute
to carry out independent monitoring
the potential DDT release at least
twice per year, for inspection and
verification of the eligibility of the
dicofol preduct in Yangnong Group
continuously.
5. Monitoring and GEF
evaluation plan Financing
$250,000
Co-financing
$250,000

11
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3.1 M&E plan with annual | The first year | 5.1.1Hold the Inception Workshop
and terminal (IW) and Prepare the Inception
reviews/audits Report
developed and
conducted
Every year 5.1.2Verify impact indicators by
field visits, questionnaires,
interviews and monitoring as
appropriate
Every year 5.1.3 Prepare Quarterly Progress
Report
Every year 5.1.4Prepare Annual Project Reports
(APR) and Project
Implementation Reviews (PIR)
Every year 5.1.5Convene Annual Review
Meetings
Every year 5.1.6 Prepare Minutes for Annual
Review Meetings
The end of 5.1.7Carry out mid-term and
second and terminal external evaluation
fourth year
Every year 5.1.8Carry out annual project
financial audits
5.2 MIS developed and First year 5.2.1Develop and maintain the
sustainability developed computerized MIS
maintained and later
maintained
5.3 Impacts of social, The fourth 5.3.1Prepare Project Completion
environmental and year Report (PCR), with social and
human health assessed gconomic impact assessment
6 Preparation of the The fourth GEF
national replication program | year Financing
$300,000
Co-financing
$300,000
6.1 Effectiveness of The fourth 6.1.1 Assessing and verifying the
sustainable alternatives | year effectiveness of the alternatives
verified applied in the demonstration
areas
6.2 Project experiences The fourth 6.2.1 Summarizing the lessons and
surmnmarized for year experience in the demonstration
dissemination areas, convene a two day
technical workshop to discuss
the main issues to be taken into
consideration for preparation of
the national replication program
6.3 National Replication The fourth 6.3.1Carry out investigation on the
Program (NRP) year other areas of China about the

developed

consumption of dicofol and
management issues

12



6.4 Stakeholder including
NGO and private
sectors for NPR
implementation
motivated

Project Document for China dicofol project

The fourth
year

The fourth
year

The fourth
year

The fourth
year

6.3.2Hold three regional consultation
meetings to discuss with local
authorities and key stakeholders
about the feasibility of the
application of IPM-based
alternatives for mite control

6.3.3 Develop National Replication
Program (NRP) based on the
experiences in demonstration
areas, the results of above
investigation, consultations and
the social& economical
assessment,

6.4.1 Internal consultations with
center and local authorities
about NRP

6.4.2 Convene an international
workshop to present to the
audience the achievements of
the project and the NRP. it will
also serve as a fundraising
opportunity and mobilize donor
support for implementation of
the National Replication
Program.

7 Project management

GEF
Financing
$450,000

Co-financing
$900,000

7.1 strengthened
institutional capacity
for project management
in MEP and three
demonstration counties

7.2 Project implemented
smoothly and all results
specified achieved

7.1.1 Strengthen the capacity of
National Project Team. In
addition to the existing 3 staff,
PT will recruit a coordinator
and a secretary.

7.1.2 Establish CIU in each
demonstration county furnished
by staff and equipments

7.1.3 Develop Project
Implementation Manual (PIM)

7.1.4 Train the staff of PT and CIUs
about the PIM and relevant
requirement of GEF and UNDP
on project management

7.2.1 Undertake routine project
management activities to ensure
the smooth and timely
implementation of the project.
The activities include but not
limited to: drafling TORs, select
and contract with consultants,

13
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organize M&E activities,
organize the review of
substantial report

To facilitate the implementation of the project and to ensure the smooth phase out of the production and
consumption of DDT used as intermediate in the production of dicofol, the Foreign Economic
Cooperation Office (FECO) of the Ministry of Environmental Protection (MEP), with the support of
UNDP, has made great efforts to secure co-financing support from related stakeholders. FECO has
received commitment letters for co-financing (US$1,000,000) from the Ministry of Agriculture (MOA),
the three demonstration counties (US$3,900,000), and the enterprises that produce dicofol and
alternatives (US$1,300,000) to provide cash or in-kind co-financing to support the implementation of this
project. Copy of the commitment letters is available at FECO. In addition, FECO pledges to provide
additional support in cash and in-kind (US$1,400,000) to support the implementation of this project.

Sample inquiry indicates that farmers will continue to cover the baseline costs of US$900,000 to buy
alternative acaricides and other materials instead of dicofol. In addition, they will also contribute an
equivalent amount of US$2,700,000 as the minimum inputs for increased labour costs on sanitary on IMP

implementation and other activities such as planting grass or luring plants, making their total in-kind co-
[inancing contribution as US§3,600,000.

Furthermore, an equivalent amount of US$450,000 will be supported by NGO/research institutes as in-
kind contribution for capacity building and mobilization programme and monitoring activities. A total of
US$11,650,000 will be available as co-financing.

14
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COMPONENT 6;: MANAGEMENT ARRANGEMENTS

Project management arrangemeni

The project will be implemented under National Execution (NEX) modality and will invelve a wide range
of stakeholders. The roles and responsibilities of various stakeholders directly involved in project
implementation are described as follows:

C.

UNDP (TE=I T I » NSG

A 4

L——p Convention Implementation Office

Post-TCG

Yy

h 4

National Dicofol Project Team

¥ A4

County Implementation |

Unit {CIU) Expert Team »  Sub-contractors
Demonstration for Alternative Closure or Optimization of existing
Technology Production

*Figure 1: Project Institutional Arrangement

MEP (formerly State Environmental Protection Administration, SEPA). as the administrative
authority on environmental protection, is designated by the State Council as the core agency for
coordination of all POPs related activates in China and the focal point for the implementation of the
POPs Convention in China. MEP is national implementing agency for this project. Its responsibilities
will include (1) responsible for the project in general and ensure its successful implementation and
quality; (2) to provide political direction and guidance to CIO; (3) coordination with stakeholders,
including GEF, donors, [As, and relevant domestic ministries and agencies, including the member
commissions and ministries of the NCG,

National Steering Group (NSG). During the PPG phase, this project has established an Inter-
ministerial Steering Group which comprises of MEP and Ministry of Agriculture (MOA) to provide
overall guidance and coordination for the implementation of relevant activities and to ensure the
committed inputs and contribution are available as needed. This NSG will be further expanded to
cover other relevant departments such as NDRC and GAQSIQ. The Group will meet twice per year or
as needed.

Convention Implementation Office (CI0Q). The ClO is an inter-departmental coordination unit of
MEP and acts as the secretariat of the NCG. It is responsible for day-to-day compliance with the
Stockholm Convention in China. CIO’s responsibilities include: (i) provision of technical support for
international negotiations and policy studies on the Stockholm Convention, (ii) provision of support
to the development and implementation of corresponding policy and regulations, as well as
coordination of key governmental stakeholders, (iii) maobilize co-financing for the project from
bilateral and domestic governmental and private sources, (iv) collecting data and information,
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compiling reports, organizing trainings, and publishing information. In this project, CIO will
represent MEP to provide political guidance to the implementation of this project, coordinate with
various stakeholders with post-TCG and other appropriate approaches, and to ensure that the project
produces the results specified in the project document, to the required standard of quality and within
the specified constraints of time and cost.

National Dicofol Project Team (PT). The project team, composing of staff from MEP and Ministry
of Agriculture (MOA), has been established within the CIO and is administratively managed by
Foreign Economic Cooperation Office (FECQO) of MEP, a professional office with more than 15 years
experiences for the implementation of international environmental cooperation programs and for the
follow-up implementation of international environmental conventions. In general, the team is
responsible for the day-to-day management, coordination and implementation of the proposed project
under the guidance of ClO and with the support of the consultants recruited. Its responsibilities
include (i) to manage project procurement and financial resource in accordance with UNDP’s
procedures, prepare and amend as necessary the Annual Workplan and relevant progress and financial
report; (ii) to organize and convene project coordination and review meeting, including the Annual
Review Meeting and prepare Project Review Report; (iii) to prepare TORs under this project; (viii) to
select and contract with individual consultants and sub-contractors, supervise the implementation of
contractors to ensure the smooth implementation of the contracts; (v} to provide guidance to the local
County Implementation Units (CIUs); and (ix) to organize the inspections and verifications to the
project achievement.

Post-technical Coordination Group Meeting (Post-TCG). During NIP development, CIO
established a coordination mechanism for stakeholder involvement, called TCG. Relevant domestic
stakeholders, international 1As and EAs, as well as potential bilateral donors, private sectors, NGOs
etc. would be informed about the progress and further needs for Convention implementation, invited
to advise on its design and encouraged to be involved and co-fund some of the activities. They would
be briefed on the implementation progress and impacts at the TCG meetings. CIO will continue to
convene TCG meetings at interval of around once per year, The coordination on the implementation
of this project will be one of the important components of the TCG meetings.

County-level Steering Group. In each demonstration county, a county-level steering group chaired
by County Leader in charge and comprised of relevant departments, e.g. Agriculture Bureau,
Environmental Bureau and other relevant agencies as necessary will be established to be responsible
for the coordination and guidance for the implementation of the activities locally, to ensure the
committed inputs and contribution are available as needed, and the policies proposed in the project
could be developed, promulgated and enforced effectively. The Steering Group will meet semi-
annually or as needed.

County Implementation Unit (CIU). CIU is established affiliated CSG for routine management
under this project. The staff of CIU will come from the member bureaus. The Units will be response
for (i) organization of IPM implementation; (ii) supervision of local pesticides distributions and
applications; (iii) organization of joint inspections to ensure the effective implementation of related
regulations; and (iv) collection of information needed for M&E and preparation of the required
Progress reports.

Expert team. Nine consuitants will be engaged to provide technical support for the implementation
of the project. (i) three international experts will be recruited in IPM field in terms of three crops to
provide overall technical direction and guidance for the IPM implementation and transfer
international experience to this project; (ii) eight national technical experts with experience and
knowledge in planting these three crops will be recruited to work with the international experts and
assist CIO and CIU for the IPM implementation; (iii) one international experts will recruited to
contribute technical support and guidance for the destruction of POPs waste and site risk assessment
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i. Sub-contractors: Qualified subcontractors will be selected competitively to provide various
consulting and engineering services needed for the project implementation, e.g.,, [PM Operation
Manual development, National Replication Program development, MIS development and
maintenance, clean-up waste and polluted facilities, risk assessment, etc.

Coordination with other related initiatives

MEP is the lead government agency to coordinate all POPs activities in China. Relevant domestic
stakeholders, international 1As and EAs, as well as potential bilateral donors, private sectors, NGOs etc.
will be informed about this project, invited to advise on its design and encouraged to be involved and co-
fund some of the activities. They will be briefed on its implementation progress and impacts through a
coordination mechanism established during NIP development. In addition, MEP will work closely with
the Ministry of Agriculture, National Development and Reform Commission (NDRC) and relevant
domestic associations and institutes to integrate the project into the relevant policies, programs and
investments activities. Close consultation and cooperation with FAQ will take place during final project
design and expertise of FAO will be solicited to contribute to the successful implementation of the project,
in particular the successful results from a FAO-IPM project implemented since the 1990°s and a recent
DANIDA-IPM funded project. Close coordination and linkage will also be instituted with the relevant
initiatives, e.g., Sino-American cooperation, “Partnership on POPs Pesticides Manapgement for
Agricultural Production in Central Asia and Caucasus Countries” implemented by ADB. A separate
project approved by GEF last year, and is also implemented by UNDP, to reduce and eliminate DDT used
as additive in the production of antifouling paint. All these measures will ensure adequate and effective
coordination as well as continuous information exchange among lAs, EAs, donors, and domestic
stakeholders in China and to link to the broader national chemicals management agenda. This, in turn,
will serve to support the GEF’s strategic aim to promote sound management of chemicals, as well as the
objectives of the Strategic Approach to International Chemicals Management (SAICM), adopted in
February 2006. SAICM supports the achievement of the WSSD Johannesburg Plan of Implementation
goal that seeks to ensure that, by the year 2020, chemicals are produced and used in ways that minimize
significant adverse impacts on the environment and human health.

COMPONENT 7: MONITORING AND EVALUATION

Project monitoring and evaluation (M&E) will be conducted in accordance with established GEF and
UNDP procedures and will be provided by the project team and the UNDP Country Office (UNDP-CO)
with support from UNDP-GEF. Table 1 below provides the simplified Performance and Impact Indicators
for each expected outputs, along with their corresponding means of verification, time frame and
responsible parties. These indicators will form the basis for the M&E system under this project.

Table 1 - Monitoring and Evaluation Indicators

Project Expected Outputs ‘Perforn.lan‘ce and M.eans F’f Time frame esponsible Parties
Components impact indicators verification
I. Capacity « Strengthened « National Steering | Notification of Project Team
building and coordination Group consisting | the (PT)
policy making mechanism for | of ClO, MOA and | establishment of
DDT phase- other key NSG
out in both stakeholders
country-level established Minutes of NSG | Annually
and meetings
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Project
Components

Expected Qutputs

Performance and
impact indicators

Means of
verification

Time frame

ssponsible Parties

demonstration
areas,

+ Improved
institutional
capacity for
Integrated Pest
Management
(IPM)
promotion,
application,
mite and
residues
monitoring

Strengthened
capacity for
Environmental
Sound
Management
{(ESM) of
POPs
stockpiles and
wastes

- Improved
capacity for
policy
enforcement

» Mect at lease once
per year

+ Three county-
level Steering
groups established

- Meet at least
twice per year

One county center
in each county for
IPM promotion
strengthened

One county center
in each county for
pesticide residues
monitoring
strengthened

Ten centers for
mite monitoring
in gach county
strengthened

30 staff of
relevant EPB and
Solid Waste
Management
Centre trained on
waste
management;

- 20 staff from
relevant local
environmental
monitoring
station, the
technicians from
the plants of
Dicofol
production trained
on DDT
monitoring

« Around 60
officials of
national,
provincial and
county trained

Notification of
the
establishment of
C8G

Minutes of CSG
meeting

progress report
or M&E reports

progress report
or M&E reports

progress report
or M&E reports

Minutes of
trainings

Minutes of
training

Semi-
annually

Pericdically

Pericdically

Pericdically

« 1% year

. 1% year

Country
Implementation
Unit (CIU)

Clu

Clu

ClU

PT

-32 -



Project Document for China dicofol project

Project
Components

« Reinforced
policy
framework for
DDT and
dicofol
reduction

Expected Outputs

Performance and
tmpact indicators

Means of
verification

Time frame

esponsible Parties

« At least four times
field and market
supervisions
organized

- At least three
times field
supervisions
organized

the enforcement
requirement taken
into routine tasks

Policies to ban the
use of dicofol and
to encourage
alternatives in
demonstration
areas issued
- Policy to close
down the non-
closed production
facilities issued
- Policy to
encourage R& D,
production and
application on
alternatives

Mission report

Mission report

Mission report

Issued policies

Issued policies

Issued policies

« As needed

+ As needed

» As needed

Ist year

2" year

3" year

PT

PT

PT

Clu

PT

PT

2.
Implementation
of IPM
demonstration
program

- IPM
demonstration
program
developed

- IPM
Operational
Manual
developed

» Technicians
and farmers
trained

« IPM
implementatio
n and dicofol
use in

« Implementation
Plan for IPM
program
developed and
updated

Three IPM
operational
manuals and
training material
for the three
demonstrated
crops complied

« 240 technicians
trained with IPM
operation (maybe
several times)

90,000 farmers
trained on
operation of IPM
- continuous mite
monitoring and
forecast carried
out to guide the

» Substantial
reports

+ Substantial

reports

+ Minutes of
trainings

« Records of
monitoring

Annually or
as needed

First year

First year

Every year
Every year

30000 mu
for each
crop in first
year.

+PT

« PT

- PT

PT

(910]

« CIUs with the
assistance of
PT
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Project Expected Outputs lPerforlr.mnlce and Mfmns f’f Time frame :sponsible Parties|
Components impact indicators verification
demonstration application of the
areas pesticide » Progress report | 60000 mu
eliminated for each
+ 150,000 mu (1 crop in
hectare = 15 mu) second year
demonstrated by
IPM + Report on 60000 mu
evaluation for each
crop in third
year
- no dicofol use in « Market and Among,
demonstration on-site 1500 mu for
counties inspections apple and
citrus each
year will
apply
- IPM impacts predatory
evaluated mites
scheme.
» Public « public awareness | « dissemination | Throughout | . CIUs with the
awareness of for around materials and | the project assistance of
IPM and 300,000 people progress report PT
Stockholm
Convention
raised
« Manufactures | « At least 10 « Test Reports The first « PT
and research alternatives are « Questionnaires | and second
institutes tested and year
motivated to certificate and
improve labels granted to
alternatives the quatified
that are more products
environmental
friendly and
cost-effective
3. Closure of .- 2,800 MT/a » Non-closed » Commitment « Upon Owners of
non-closed DDT dicofol production | letters from the | approval plants
dicofol production and | closed production of the
preduction consumption plants project
plants eliminated + Relevant workers
+ Discharge of compensated or - Inspection
1,000 MT/a resettled report « At least
waste {supported by co- twice
containing ftnancing)
DDT reduced
corresponding!
Y
« Approximate
170 MT/a
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Project Expected Outputs .Perfornllan‘ce and Mfaans Pf Time frame :sponsible Parties|
Components impact indicators verification

DDT released
to environment
via the use of
dicofol
products with
DDT impurity
reduced

+ Non-¢losed- _
system dicofol | * 700 MT » Certificates - Second PT anc} .relevant
production previously from disposal year authorities
facilities accumulated DDT | companies or
closed down containing wastes local EPB
and relevant cleaned up
workers
compensated
or resettled

- Risk
assessment of
the waste _
production - Risk assessment - Substantial + Second PT anc_l !‘e!evant
sites on two dicofol report on risk year authorities
conducted:; production sites assessiment

. Institutional to be closed down
control carried out
measures
developed and Lo
implemented « Institutional

. Clean-up of control measure
waste facilities developed and
and circulated
contaminated
sites carried » Measures for

out as needed

preventing and
mitigating the
potential
environmental
and health risks
that arise from
clean-up and
disposal operation
will be taken and
acted on

4, Optimization
of existing
closed-system
dicofol
nroduction

Optimization
of existing
closed-system

dicofol
production

.

The program for
optimization of
existing closed-
system developed

Operational
regulation
developed and
continuously
implemented

- Substantial
report

- Substantial
report

« First year
and later

+PT
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Project Expected Outputs .Perfomllan.ce and M-eans f’f Time frame esponsible Parties
Components impact indicators verification
« Training of the « Minutes of
worker (20 training
people) on
optimized
operation carried
out
+ Develop and + Framework on + Substantial First year PT
carry out periodical report
periodical supervision and
monitoring and | monitoring of
inspection DDT developed
plans.
Discharge of - Agreement among | Minutes c')f Second year | PT
350 MT/a waste stakeholders on consx_lltatlon
containing DDT frar.nev.vork on meetings
minimized, perlod:‘cajl]
supervision and
Approximately monitoring of
180 MT/aDDT | PPT
released to + Periodical Monitoring Quarterly Own of plant
environment via | monitoring to reports
the use of DDT residual of
dicofol products | the dicofol carried
with DDT out each batch of
impurity the products
minimized L
» The monitoring to
the potential
release of
unintentional
produced DDT
carried out
« Independent Menitoring Semi- PT
monitoring reports annually
carried out at least | And inspection
twice per year. reports
5. Monitoring + M&E plan M&E activities » Various M&E | As schedule | « PT
and evaluation with annual carried out as reports
plan and terminal scheduled
reviews/audits
developed and
conducted
- MIS developed | Computerized MIS | Progress report | First year PT
and ’ developed and and later
sustainablely maintained
maintained
« Impacts of Impacts assessed Substantial Fourth year | PT
social, report
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Project Expected Outputs .Perforn.mn-ce and MFans f’f Time frame esponsible Parties
Components impact indicators verification
environmental
and human
health assessed
6. Preparation - Effectiveness « The achievements | Substantial Fourth year | PT
of the national of sustainable and expetiences in | report
replication alternatives the other areas
program verified collected and
assessed
» Project The lessons and + Substantial Fourth year | PT
experiences experience in the report
summarized demonstraticn + Minutes of
for areas summarized consultation
dissemination | and circulated meeting
« National « The status of the » Substantial Fourth year | PT
Replication application of report
Program dicofol in other
(NRP) areas of China - Substantial
developed investigated and report
assessed
» National » Questionnaire
Replication and Survey
Program reports
developed
» More than two
stakeholder
involvement
activities with
more than 50
participants held
« Stakeholder - NRP consulted + Minutes with | 4™ year «PT
including and circulated questionnaire
NGO and and Survey
private sectors reports
for NPR
implementatio - Reports of the
n motivated workshop
M&E activity

The Ministry of Environment (MEP), formerly SPEA, as the national implementing agency, will
designate the National Dicofol Project Team (PT) to be responsible for the organization of the M&E
activities as stated in Table 2.
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Table 2 - Indicative Monitoring and Evaluation Work plan and Corresponding Budget

Type of M&E activity Responsible Budget Budget Co- | Budget US§ | Time frame
Parties GEF financing
(Excluding
project team
Staff time)
Tnitiate the project by Inception Project Team 30,000 15,000 45,000 | Within first
Workshop (IW) (PT) six months of
commence-
ment of
project
Verify impact indicators by field PT 60,000 120,000 180,000 | Annually,
visits, questionnaires, interviews before
and monitoring as appropriate Annual
Review
Meting
(ARM)
Develop and maintain the PT 40,000 40,000 80,000 | Established
computerized MIS in 1* year
Prepare Annual Project Reports PT in 20,000 40,000 60,000 ¢ Annually,
{APR) and Project Implementation | collaboration before ARM
Reviews (PIR) with UNDP
CO
Convene Annual Review PTin 40,000 10,000 50,000 | Annually
Meetings collaboration
with UNDP
CcO
Prepare Minutes for Annual UNDP CO 0 0 0 | Two weeks
Review Meetings after meeting
Carry out mid-term and final External 25,000 25,000 | Mid and End
external evaluation Consultants of the project
Prepare Project Completion PT 10,000 25,000 35,000 { Two month
Report (PCR), with social and after project
economic impact assessment completion
Carry out annual project financial | Independent 25,000 25,000 | Annually
audits Audit Entity
TOTAL indicative COST
Excluding expenses of PT and 250,000 250,000 500,000
UNDP

Project Inception Phase

A Project Inception Workshop (IW) will be coenducted to inform the key stakeholders the goal, objectives
and management arrangement of the project, mobilize them to actively participate in the implementation
of this project. The first annual work plan, along with M&E plan, with concise and measurable
performance indicators and in a manner consistent with the expected outcomes of the project, will be
discussed and finalized. Additionally, a detailed overview of UNDP-GEF reporting and M&E
requirements, with particular emphasis on the Annual Project Implementation Reviews (PiRs) and related
documentation, the Annual Project Report (APR), Annual Review Meetings, audited annual financial
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statements, as well as independent evaluations will be presented in the workshop. PT will prepare the
Inception Report to summarize the outputs and achievement of the workshop.

Verify performance indicators

During the implementation of the project, PT, in collaboration with UNDP CO and with assistance by the
ClUs, will organize the activities for performance indicators via the means as elaborated in Table x
Monitoring and Evaluation Indicators. Detailed M&E schedule will be developed simultaneously with
and as part of the Annual Work Plan.

UNDP-CO and UNDP-GEF RCU as appropriate, will conduct yearly visits or more often based on an
agreed upon schedule to be detailed in the project’s Inception Report / Annual Work Plan.

Management Information System (MIS)

The project will establish a computerized MIS to track the progress of the project and facilitate its
monitoring and evaluation, particularly in respect to IPM demonstration. PT will be responsible for the
development of the MIS and will collect and consolidate the data, enter them into the MIS and generate
quarterly reports to the project team.

Prepare Project Completion Report (PCR)

Prepare Project Completion Report (PCR) will be prepared by the end of the project to elaborate the
progress and results achieved, to evaluate the status of the achievement regarding indicators. The lessons
and experiences learned from the implementation of this project, pertaining social and economic impact
would be summarized in this report.

COMPONENT 8: LEGAL CONTEXT

This Project Document shall be the instrument referred to as such in Article I of the Standard Basic
Assistance Agreement (SBAA) between the Government of the People’s Republic of China and the
United Nations Development Programme, signed by the parties on 29 June 1979. The host country
implementing agency shall, for the purpose of the Standard Basic Assistance Agreement, refer to the
government co-operating agency described in that Agreement.

The UNDP Resident Representative in China is authorized to effect in writing the following types of
revision to this Project Document, provided that he/she has verified the agreement thereto by the UNDP-
GEF and is assured that the other signatories to the Project Document have no objection to the proposed
changes:

a) Revision of, or addition to, any of the annexes to the Project Document;

b) Revisions which do not involve significant changes in the immediate objectives, outputs or
activities of the project, but are caused by the rearrangement of the inputs already agreed to or by
cost increases due to inflation;

c) Mandatory annual revisions which re-phase the delivery of agreed project inputs or increased
expert or other costs due to inflation or take into account agency expenditure flexibility; and

d) Inclusion of additional annexes and attachments only as set out here in this Project Document.
COMPONENT 9: ANNEXES

L. National institutional and legal framework

IL. Program for IPM Demonstration

I, Program for Closure of non-closed dicofol production plants

V. Program for Optimization of existing closed-system dicofol production
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Annex |

National Institutional and Legal Framework
Institutional structure

According to regulations in the Regulation of Pesticide Management issued by State Council of PRC,
pesticide including Dicofol production and application has applied “3-certificate™ system, i.e. Register
Certificate of Pesticide, Production License or Certificate of Approval for Pesticide Production and
Production Quality Standard System. Pesticide production (including chemical production, preparation
processing and packaging) must be registered. Any enterprise and individual could not produce, operate,
import or apply pesticides which do not have Register Certificate of Pesticide and Production License of
Pesticide. Pesticide manufacturers should produce according to quality standard and technical
specifications for pesticide products. Quality standards for domestic pesticide products include national
quality standards, industrial quality standards and enterprise quality standards.

According to the Regulation of Pesticide Management and so on, Ministry of Agriculture of PRC has
restricted/eliminated production and application of 9 POPs pesticides, of which, aldrin, dieldrin, endrin,
heptachlor and dechlorane do not have register of pesticide approved by Ministry of Agriculture of PRC
and are forbidden to produce and apply. Register of pesticide of octachlorocamphene and Chlordane was
cancelled in 1996, They are also forbidden to produce and apply. Hexachlorobenzene has not applied for
register of pesticide and also not been approved to apply as pesticide. It can only be used as raw material
of sodium pentachlorophenol and PCP. Although DDT retains register of pesticide, it has been forbidden
1o apply as pesticide. At present, it is only allowed to be used as intermediate of dicofol production,
vector prevention and export.

As 9 POPs pesticides, e.g. DDT and hexachlorobenzene, etc. are hazardous chemicals, when they are
applied and sold as industrial intermediate and raw materials, it must implement safety administration
complying with the Regulations on the Safety Administration of Dangerous Chemicals issued by State
Council of PRC.

According to the Regulations on the Safety Administration of Dangerous Chemicals, the country has
implemented safety production registration system for hazardous chemical manufacturers. No. 35
command, Measures for the Administration of Registration of Hazardous Chemicals issued by former
State Economic & Trade Committee regulated that, manufacturers should register following contents at
chemical registration center of MEP: basic condition of production and storage unit; productivity, annual
output and largest stock of hazardous chemicals; product standards of hazardous chemicals; danger
identification and assessment report of new chemicals and chemicals with uncertain dangerous property;
safety data sheet and safety label of chemicals; and emergent service phone number.,

The regulation has also carried out classification, label and chemical safety data sheet system for
hazardous chemicals. It requires hazardous chemical manufacturers to classify their produced hazardous
chemicals, stamp or tie safety label to product packages and provide chemical safety data sheet for users
in accordance with national related standards.
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In January 1999, former State Economic & Trade Committee issued No. 6 Command, Catalogue of
Outdated Production Capacity, Technologies and Products to Be Phased Qut (Batch 1), regulating that all
regions, departments and related enterprises should make plans and take forceful measures to phase out
outdated production capacity, technologies and produced listed in the catalogue firmly in limited pericd
and should not renew, transfer, produce and apply the production capacity, technologies and produced
listed in the catalogue without any exception. POPs substances, e.g. chlordane and heptachlor, etc. were
immediately listed in outdated products in 2000. Above regulations are also applicable for POPs pesticide
manufacturers,

According to regulations of Law of the People's Republic of China on Prevention of Environmental
Pollution Caused by Solid Waste, the country has implemented catalogue of hazardous wastes,
declaration and registration, manifest of hazardous waste transfer and import & export license system for
hazardous wastes, including POPs waste.

In January, 1998, State Environmental Protection Administration of China, former State Economic &
Trade Committee and Ministry of Public Security issued National Catalogue of Hazardous Wastes jointly,
which classified hazardous wastes to 47 catalogues, of which, Catalogue 4 pesticide wastes(containing
organochlorine wastes) included all hazardous wastes generated in POPs pesticides production.

According to regulations of Law of the People's Republic of China on Prevention of Environmental
Pollution Caused by Solid Waste, the country has carried out declaration and registration system for
industrial solid wastes. Enterprises producing hazardous wastes must declare and register in accordance
with related national provisions. Declared and registered contents include generation of hazardous wastes,
waste sources and storage, discharge, application and disposal, etc. When it is required to transfer
hazardous wastes, it must fill up manifest of hazardous waste transfer in accordance with related
regulations of China and report to administrative authorities of environmental protection of People’s
Government above the level of County where the hazardous waste is transferred from and to.

Comprehensive legislation exists for the management of DDT production, storage, transportation,
distribution, use, and disposal, but enforcement is insufficient.

Regulations on the safety administration of hazardous chemicals (the Regulations) and the detailed
implementation guideline clearly make DDT an administrative target. The hazardous chemicals in the List
of Dangerous Goods (GB 12268), issued as national standards, are the administrative objects of above
regulations, in which DDT is listed.

The Regulations clearly indicate responsibilities of parties which produce, store, transport, distribute, use,
and dispose DDT. According to requirements of the Regulations, the whole process of the production,
storage, transportation, distribution, use and disposal of DDT is to be well managed. However, the
management responsibilities are allocated to departments of safety, transportation, quality inspection,
environmental protection, and health, respectively. The lack of united coordination mechanism results in
inconsistency of planning and implementation of the Regulations, and greatly limits their intended
functions.
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Feb 27,1992, Guidance of structural adjustment for chemical products, former Chemical industry ministry
- Principally, new plants for dicofol production will be not supported.

1995, Method for the determination of dicofol residues in tea for export—Gas chromatography, SN/T
0348.1-95 -Determination of dicofol residues in tea.

March 27, 1996, A regulation to enforce the management of pesticide industry, Chemical industry
ministry - Prohibitation of the ratification and Registration of low drug effect and high toxic and
pesticides, which include dicofol.

June 26, 1996, Re-emphasize the 7 regulations for pesticide management, Chemical industry ministry -
DDT produced by Yangzhou Pesticide Factory can be only used as the intimidate for dicofol production
in this factory.

June 20, 1997, Prohibit the dicofol usage on the tea plant, Agriculture ministry - Prohibit the usage of
dicofol on the tea plant. Dicofol products must be labeled as not for tea plant.

Aug 13, 1999, Prohibition of duplication of similar projects in the industry and commerce, former State
Economy and Trade Committee - Duplication of dicofol production projects was prohibited.

June 5, 2002, No. 199 circular from Agriculture ministry, Agriculture ministry - Prohibit the usage of
dicofol and fenvalerate on the tea plant,

2002, “Dicofol technical” HG 3699-2002, Requirements for dicofol technical product, analysis, label,
package, storage and transportation. Top grade products (Dicofol > 95% DDTy[1]<0.1%) salable product
(Dicofol = 90% DDTy<0.5%).

2002, “Dicofol emulsifiable concentrates”, HG 3700-2002Requirements for dicofol emulsifiable
concentrates, analysis, label, package, storage and transportation. Top grade products (Dicofol > 40%
DDTy <0.2%) salable product (Dicofol > 20% DDTy<0.5%).

June, 2003, Chinese national standard requires that DDT residue in Dicofol should not exceed 0.5% and
0.1% in technical products and in 20% Dicofol formulation, respectively.

20035, Guidance for the industrial structure adjustment (limited categories), State council - Limitation of
Open production of dicofol by DDT. '

2006, Guidance for the industrial structure adjustment (categories of phase out), State council - Phase out
of Open production of dicofol by DDT.

Chinese Government promulgated a series of special law, regulation about pesticides and danger
chemicals. Annex 4 lists the laws, regulations and standards specific to POPS, DDT and Dicofol.

Though there are a lot of regulations, policies and guidance for dicofol and DDT, but the gaps are lack of
harmony in different ministries and powerful supervision.

Regulations of National Laws and Standards on Dicofo! Manufacturers
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Chinese governmental has reinforced establishment of environmental laws since 1970’s. In addition to
listing Articles on environmental protection and natural resources in national constitution, in recent years,
the government has issued a series of environmental protection laws, e.g. Environmental Protection Law
of the People’s Republic of China, Law of the People's Republic of China on the Prevention and Control
of Atmospheric Pollution, Law of the People's Republic of China on Prevention and Contro]l of Water
Pollution and Law of the People's Republic of China on Prevention of Environmental Pollution Caused by

Solid Waste, etc,

Main environmental protection laws, regulations and rules related with POPs administration are as shown

in Table 1.

*Table 1 Main Environmental Protection Laws and Regulations on POPs Administration in China

Law/regulation name

Issuing institution

Implementation
date

Applicable scope

Environmental Protection Law of
the People’s Republic of China

NPC Standing
Committee of PRC

Revised in 1989

Basic environmental
protection law

Law of the People's Republic of
China on Prevention and Control
of Water Pollution

NPC Standing
Committee of PRC

Revised in 1995

Pollution prevention of
surface water, e.p. river,
lake, canal, channel and
reservoir, etc. as well as
groundwater

Law of the People's Republic of
China on the Prevention and
Control of Atmospheric Pollution

NPC Standing
Committee of PRC

Revised in 2000

Prevent atmospheric
pollution, protect and
improve living
environmental and
ecological environment

Law af the People's Republic of
China on Prevention of
Environmental Pollution Caused
by Solid Waste

NPC Standing
Committee of PRC

1996

Prevention of environmental
poliution caused by solid
waste and hazardous waste

Marine Environment Protection
Law of the People's Republic of
China

NPC Standing
Commiittee of PRC

Revised in 1999

Protect marine environment
as well as resources and
prevent pollution and
damage

Regulations on the Administration
of Construction Project
Environmental Protection

State Council of PRC

November [998

Environmental
administration of chemical
industry and other
construction projects

Provisions on Environmental

State Environmental

'Import & export of toxic

[ristratl ] Protecti . .
Adminis ration of the First Import rotection May 1994 chemicals forbidden or
of Chemicals and the Import and Administration of strictly restricted by China
Export of Toxic Chemicals China, etc. Y Y

Interim Provisions for the State Environmental . -

o . ) : Environmental supervision
Administration of Environmental Protection o .

: . - . 1996 and administration regarding

Protection regarding the Administration of the impott of waste materials

Import of Waste Materials China, ete. P

In order to protect human health and ecological environment and administrate safety of hazardous
chemicals, in line with the guidelines of “Safety First, Prevention First”, China’s government has also

formulated a series of special laws, regulations and department rules aiming to pesticides and hazardous
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chemicals specially. Special laws and regulations related with hazardous chemicals, pesticides and POPs
administration in China are as shown in Table 2.

*Table 2 Special Administrative Laws and Regulations on Hazardous Chemicals and Pesticides in China

Law/regulation name

Issuing institution

Implementation date

Applicable scope

Safety Production Law of the

NPC Standing

Supervision and management

\ . ; Committee of November 2002 of safety production and
People’s Republic of China PRC emergent handling of accidents
Production, operation,
. lication and Import &
Regulations on the Safety . app .
Administration of Dangerous State Council of March 2002 export of hazardous chemicals

Chemicals

PRC

as well as monitering and
management of significant
hazardous sources

Administrative Regulations of the
People's Republic of China on
Pesticides

State Council of
PRC

Revised in November
2001

Administration on pesticide
registration, production license,
safety application and import

Food Hygiene Law of the
People's Republic of China

NPC Standing
Committee of
PRC

October 1995

Food hygiene as well as
production and operation

Law on the Prevention and Cure

NPC Standing

Prevention and cure of
occupational diseases as well

of Occupational Diseases of the Committee of May 2002 as supervision and
People's Republic of Chira PRC administration of occupational
health

‘.Qeg”lmwns on Labor Pm{ec(mn State Council of . Labor protection in workplaces
in Workplaces Where Toxic April 2002 -

PRC where toxic substances are used
Substances Are Used
Measures for the Administration | Former State Administration of operating
of Operating Licenses for Economic & November 2002 licenses for hazardous
Hazardous Chemicals Trade Committee chemicals

General

Administration of

lit i

Measures for the Administration Quali y . . Improve product quality, ensure

Supervision, June 1. 2002 product safety and standardize

of Production License for
Industrial Products

Inspection and
Quarantine of the
People’s Republic
of China

administration of production
license for industrial products

Regulation For Chemical Usage

Former Ministry
of Labor/Ministry

December 1996

Responsibilities of chemicals
production, application and

Safety in Work Place of Chemical transport units as well as
Industry preparation of MSDS

Measures for the Administration Former State Administrati £ remistrati

of Registration of Hazardous Economic & November 2002 mimistration of registration

Chemicals

Trade Committee

of hazardous chemicals

Catalogue of Outdated
Production Capacity,
Technologies and Products to Be
Phased Out (Baich 1)

Former State
Economic &
Trade Committee

February 1999

Eliminate outdated products,
e.g. polychlorinated biphenyl,
chlordane and heptachlor, etc,

Administrative regulations on
Termite Control of Urban
Housing

Ministry of
Construction of
PRC

November 1999

Administration on termite
control, examination and
elimination of urban housing
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China has set up a series of national and local standards on environmental quality, pollutant discharge as
well as safety of hazardous chemicals to control discharge of hazardous chemicals including POPs as well
as other environmental pollutants. POPs control fimits in various effective standards of China are as

shown in Table 3.

*Table 3 POPs Control Limits in Various Effective Standards of China

Standard name and No.

POPs Control Limits

Integrated Wastewater Discharge
Standard{GB§978-96)

Maximal permissible discharge concentration of 69 pollutants, of which, for
chlorobenzene: 0.2mg/l(water Category 1 ); 0.4mg/l(water Category 11);
1.0mg/l{water Category I11); sodium pentachlorophenol; 5.0mg/I(water
Category [ ); 8.0mg/l{water Category Ii); 10mg/l{(water Category II[). No
discharge concentration for other POPs substances.

Integrated Emission Standard of Air
Pollutants (GB16297-1996)

Discharge thresholds for 33 air pollutants, of which, for chlorobenzene:
0.5mg/m’(existing pollution sources); 0.4mg/m’(new pollution source), but
no discharge thresholds for other POPs substances.

Water Quality Standard for
Fisheries(GB11607-89)

In water of fisheries, DDT<0.001mg/l, no control standards for other POPs

Sea Water Quality
Standard(GB3067-1997)

DDT<0.00005mg/l(sea Category 1);

DDT<0.0001mg/l(sea Category I[ ~ IV); no control standards for other
POPs

Environmental Quality Standard for
Surface Water (GHZB1-1999)

Standards for concentration of organics in three categories of water quality,
of which BHC: 0.05mg/l; PCB: 8.0x10°mg/l; DDT: 0.001mg/1; PCP;
0.00028mg/l. No concentration standards for other POPs

Environmental Quality Standard for
Soils(GB15618-95)

DDT: <0.05mg/kg(soil Category 1); <0.50mg/keg(soil Category [1); <
1.0mg/kg(soil Category [1); No standards for other POPs pollutants

Quality Standard for Ground
Water{(GB/T14848-1993)

DDT: not inspection{groundwater Category 1); <0.005ug/l{Category 1I);
<1.0pg/l(Category 111, IV); >1.0pg/l{Category V), No control standards for
other POPs substances

Sanitary Standard for Drinking
Water{(GB5749-85)

DDT: 1pg/l; No water quality standards for other POPs pollutants

Pollution Control Standard of BHC
and DDT in Food(GB2763-81)

DDT: <0.2mg/kg(food provisions and tea); <0.1mg/kg(vegetable and fruits);
<Img/kg(fish and eggs); No standards for other POPs substances

Hygienic Standard for
Cosmetics(GB7916-87)

Forbid to use 359 matters in cosmetics, including hexachlorobenzene, endrin
and DDT, etc.

Occupational Exposure Limit for
Hazardous Agents in the
Workplace(GBZ2-2002)

DDT: 0.6mg/m’ for short term exposure limit (time weighted mean value),
no contact limits for other POPs

Hygienic Standards for the Design of
Industrial Enterprises(T136-79)

Permissible concentration of hazardous substances in air of workplace: DDT
0.3mg/m’. No permissible concentration for other POPs substances.

Since 1986, the country has also issued a series of safety standards and technical specifications for
classification, storage, transport, package and labels, etc. of hazardous chemicals(see Table 4).

*Table 4 Main National Standards Involved in Safety of Hazardous Chemicals (including POPs)

Standard name and No.

Issuing institution Applicable scope

Classification and Labels of Dangerous
Chemical Substances Commonly Used(GB 57-

92)

China State Bureau of
Quality and Technical
Supervision

Classification of danger and
packaging label of dangerous
substances

General Rules for Preparation of

Precautionary Label for Dangerous Industrial

Chemicals(GB/T 15258-94)

China State Bureau of
Quality and Technical
Supervision

Contents, format, print and
application of safety label
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List of Dangerous Goods(GB 12268-90)

China State Bureau of
Quality and Technical
Supervision

Name and No. of dangerous
chemical substances

Classification of Health Hazard Levels from
Occupational Exposure to Toxic
Substances(GB 5044-85)

China State Bureau of
Quality and Technical
Supervision

Classification of health hazard
levels from occupational exposure
to toxic chemical substances

The Principle of Classification of Transport
Packaging Groups of Dangerous Goods(GB/T
15089-94)

China State Bureau of
Quality and Technical
Supervision

Class and classification of packages
of dangerous goods

Labels for Packages of Dangerous Goods(GB
190-90)

China State Bureau of
Quality and Technical
Supervision

Label type, name, size and ¢olor,
ete. of packages of dangerous
goods

Rule for Storage of Chemical
Dangers{(GB13603-1995)

China State Bureau of
Quality and Technical
Supervision

Storage method, warehousing and
warehouse-out management as well
as waste disposal

General Specifications for Transport Packages
of Dangerous Goods (GB12463-90)

China State Bureau of
Quality and Technical
Supervision

Technical requirement for packages
of dangerous goods in transport

Classification and Labels of Dangerous
Chemical Substances Commonly
Used(GB13690-92)

China State Bureau of
Quality and Technical
Supervision

Classification and labels of
dangerous chemical substances
commonly used

Oceupational Exposure Limit for Hazardous
Agrents in the Workplace(GBZ 2-2002)

Ministry of Health of PRC

Allowable concentration of
hazardous agents, e.g. DDT and
chlorobenzene, etc. in the air of
workplace

Standard for Safety Application of
Pegsticides(GB4285-89)

State Environmental

Production Administration

of China

Safety application of pesticides used
for pest control of crops

Guideline for Safety Application of Pesticide
(1-5)

China State Bureau of
Quality and Technical

Standard for safety application of
pesticide

(GB8321.1-5,87-97) Supervision

General Rules for Preparation of Chemical China State Bureau of Format and content requirement for

Safety Data Sheet (GB16483-2000) Quality and Technical preparation of chemical safety data
Supervision sheet

Guideline on Labels for Pesticide
Products{NY608-2002)

Ministry of Agriculture of

PRC

Contents and requirements of labels
on pesticide products

Comprehensive legislation exists for the

management of DDT and dicofol production, storage,
transportation, distribution, use, and disposal, but enforcement is insufficient.

Regulations on the safety administration of hazardous chemicals (the Regulations) and the detailed
implementation guideline clearly make DDT an administrative target. The hazardous chemicals in the List
of Dangerous Goods (GB 12268), issued as national standards, are the administrative objects of above

regulations, in which DDT is listed.

The Regulations clearly indicate responsibilities of parties which produce, store, transport, distribute, use,
and dispose DDT. According to requirements of the Regulations, the whole process of the production,
storage, transportation, distribution, wse and disposal of DDT is to be well managed. However, the
management responsibilities are allocated to departments of safety, transportation, quality inspection,
environmental protection, and health, respectively. The lack of united coordination mechanism results in
inconsistency of planning and implementation of the Regulations, and greatly limits their intended

functions.
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Feb 27,1992, Guidance of structural adjustment for chemical products, former Chemical industry ministry
- Principally, new plants for dicofol production will be not supported.

1995, Method for the determination of dicofol residues in tea for export—Gas chromatography, SN/T
0348.1-95 -Determination of dicofol residues in tea.

March 27, 1996, A regulation to enforce the management of pesticide industry, Chemical industry
ministry - Prohibition of the ratification and Registration of low drug effect and high toxic and pesticides,
which include dicofol.

June 26, 1996, Re-emphasize the 7 regulations for pesticide management, previous Ministry of Chemical
Industry - DDT produced by Yangzhou Pesticide Factory can be only used as the intermediate for dicofol
production in this factory.

June 20, 1997, Prohibit the dicofol usage on the tea plant, Agriculture ministry - Prohibit the usage of
dicofol on the tea plant. Dicofol products must be labeled as not for tea plant.

Aug 13, 1999, Prohibition of duplication of similar projects in the industry and commerce, former State
Economy and Trade Committee - Duplication of dicofol production projects was prohibited.

June 5, 2002, No. 199 circular from Agriculture ministry, Agriculture ministry - Prohibit the usage of
dicofol and fenvalerate on the tea plant.

2002, “Dicofol technical” HG 3699-2002, Requirements for dicofol technical product, analysis, label,
package, storage and transportation. Top grade products (Dicofol > 85% DDTy[1]<0.1%) salable product
(Dicofol = 90% DDTy<0.5%).

2002, “Dicofol emulsifiable concentrates”, HG 3700-2002Requirements for dicofol emulsifiable
concentrates, analysis, label, package, storage and transportation. Top grade products (Dicofol > 40%
DDTy <0.2%) salable product (Dicofol > 20% DDTy<0.5%).

June, 2003, Chinese national standard requires that DDT residue in Dicofol should not exceed 0.5% and
0.1% in technical products and in 20% Dicofol formulation, respectively.

2005, Guidance for the industrial structure adjustment (limited categories), State council - Limitation of
Open production of dicofol by DDT.

2006, Guidance for the industrial structure adjustment (categories of phase out), State council - Phase out
of Open production of dicofol by DDT.

Chinese Government promulgated a series of special law, regulation about pesticides and danger
chemicals. Annex 4 lists the laws, regulations and standards specific to POPS, DDT and Dicofol.

Though there are a lot of regulations, policies and guidance for dicofol and DDT, but the gaps are lack of
harmony in different ministries and powerful supervision.
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Annex Il
Program for IPM Demonstration

1. Background

China is an agricultural country. About 45% population is engaged in agriculture. Due to large
population and limited available land, all crops are managed by farmers themselves. Multi-crop
cultivation results in occurrences of multi-pests frequently. Because the farmers are short of IPM
knowledge, they depend on chemical control. Abuse and misuse of large amount of pesticides lead to
environment pollution, pest resistance, residue, harmful to human and animals, phototoxicity etc.

Dicofol is a kind of organochlorine miticide able to kill a wide range of mites, strongly active, and
safe to natural enemies and crops. This pesticide belongs to nerve agent and has strong contact-killing
effects to harmful mites without systemic properties. It can be used to kill eggs, young and adult mites. It
is of broad spectrum, cheap, excellent efficacy and widely used for controlling mites in agriculture.
Dicofol is registered on cotton, citrus and apple currently, which is widely distributed in 23 provinces of
total 34 provinces in China..

Dicofol is moderately toxic and suspected as carcinogen (OPP-CAN), endocrine toxicant (EPA-
SDWA, IL-EPA, JNIHS, KEIT, WWF), gastrointestinal or liver toxicant (RTECS), immunotoxicant
(EEC), kidney toxicant (MERCK), neurotoxicant (EVAN, RTECS) and skin or sense organ toxicant
(EEC). It is also highly toxic to aquatic life and can cause egg-shell thinning in some bird species.

Chinese Government has prohibited the construction or establishment of new facility for dicofol
production. The application of dicofol has been banned in tea planting and the prohibition will be
considered for the use in other crops during the course of the Project. Chinese Government encourages
development and demonstration of new pesticides, which are environment friendly, with high efficacy
and low toxicity. This project will help China to strengthen the capacity for the elimination of dicofol and
promotion of alternatives; gain valuable experience to achieve sound management of chemicals. Dicofol
has been listed as ‘high pollution and high risk to environment chemicals’, which will be phased out in
future in China.

Dicofol is listed as ‘double high, i.e. high pollution and high risk to environment’, chemical by MEP
recently. Dicofol will be restricted and lead to phase out in near future,

Nowadays, seven countries including South Africa, Australia, India, New Zealand, Portugal, Canada
and US, still registered for use of dicofol in agriculture area; while, Slovenia and Germany had been
cancelled its registered and severely restricted any use of dicofol. Most of North Europe countries
(Sweden, Belize, Finland, Netherlands and Norway) banned it already, and EU will soon propose Dicofol
as a POP.

2. Strategy

Considering that part of dicofol is produced, using DDT as intermediate, in non-closed system in
China, and the toxicity that dicofol itself has, during the proposed phase of the Project, China will close
down two plants that use DDT in dicofol production in non-closed systems and improve and reinforce
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closed system in dicofol production. China will seek, in certain areas, dicofol phase out through alternate
technologies, including IPM and prepare for comprehensive tackling the risk caused by DDT.

In order to achieve the ultimate global environment benefits, promote simultaneously the
improvement of agricultural planting level in China and safeguard food safety, the Project will devote to
demonstration of alternative IPM technologies that accord with the situation in China. The Project will
refer to the practical experience from UNEP and FAO, etc., and the experience gained in European
countries and the US to ensure the success of the Project. During the design and implementation phases,
close consultations and cooperation with FAO, STAP and US EPA will also take place to adopt the
relevant experience and expertise to ensure the successful implementation of IPM. The project will take
into account the essentials required in implementation of IPM and select the technologies that fit into the
features in the demonstration sites for demonstration, combining the practical situation in China.

Integrated Pest Management (IPM) is a comprehensive approach to solving pest problems.

Instead of simply trying to eradicate a pest, an IPM approach considers all of the information and
experience available, accounts for multiple objectives, and considers all available preventive and curative
options.

a) Identify the pest(s) : Correct pest identification is required to identify optimum solutions.

b) Understand the biology and economics of the pest and the system in which the pest exists.

c)  Monitor pests and natural controls. Use standardized, tested monitoring methods rather than basing
decisions on haphazard observation.

d) Establish economic thresholds. Pest management decisions ate based on the potential damage
from pest infestations, status of natural enemies, sensitivity of the protected site (such as stage of
development of a crop), and the weather. Actions are taken only when the potential damage is
sufficient to justify action.

e) Select an appropriate strategy of cultural, mechanical, agricultural, biological, and/or chemical
prevention or control techniques.

Cultural practices include habitat modification and adapting operating procedures so that pest
damage is reduced and natural control is enhanced. Sanitation is the removal or cleaning of sources of
pest infestation. Choosing plant varieties that are resistant to pest injury is a cultural control. Other
agricultural examples are adjusting planting time, fertilization, tillage, and harvest operations to have the
most beneficial or least detrimental affect on the pest management situation.

Biological controls are predators, parasites, and diseases that attack pests. Measures can be taken to
conserve naturally occurring populations. In some situations where naturally occurring biological controls
are not effective, they can be introduced from outside sources.

Chemical control involves selecting a pesticide with the lowest toxicity to humans and non-target
organisms (including biological controls), and using it in such a way as to prevent or minimize
undesirable environmental effects. The lowest effective amount of pesticide is applied from carefully
calibrated spray equipment.

In conclusion, the selection of representative demonstration sites and the design of IPM technology
that are in accordance with the characteristics of the demonstration sites, based on the above principles,
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are the ingredient to insure the implementation of the Project and even to solve the problem of
environment risk caused by dicofol production, using DDT as intermediate, in China.

3. Selection of demonstration areas and alternatives

In order to implement the Project, three demonstration counties are selected from top 10 dicofol
consumption provinces according to a number of criteria. The main dicofol consumption crops citrus,
apple and cotton will be demonstrated in Yidu City, Luochuan County and Zhanhua County, respectively.

3.1 Demonstration areas selected

There are two steps to select demonstration areas. Firstly, to select demonstration province, and then
the demonstration counties.

3.1.1 Demonstration Province Selection

Criteria for Selection of province are:

= The representative area of using dicofol
» The representative crop of planting

» The representation of mite occurrence and the scale of harm
Procedure

The representative area of using dicofol

Table 1 the consumption of thel0 top provinces

No. Province Total (fon as 20% formulation)
I Shandong 814
2 Hebei 718
3 Guangxi 574
4 Hubei 424
5 Shanxi .| 403
6 Shaanxi 400
7 Anhui 308
8 Fujian 248
9 Liaoning 200
10 Guangdong 180

The representative crop of planting

Table 2 the percentage of the output in the 10 top provinces to the output in all country

No. Province Citrus Apple Cotton
I Shandong 18.14% %
2 | Hebei ' T T420% 0 s
3 Guangxi 8.25% 0.03%
4 Hubei 7.66% 0.19% 7.17%
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5 Shanxi 2.01%
6 Shagnx 1.11% 1.41%
7 Anhui 0.14% 7.01%
8 Fujian 10.18%
9 Liaoning 0.09%
10 Guangdong 10.80%
* Data from 2005 China Agriculture Year Book
The representation of mite species, occurrence and the scale of harm
Table 3 Apple

No. Province Panonychus Tetranychus Bryobia Tetranychu

{Koch) viennensis Zacher rubrioculus 5 urticae

(schenten) Koch
[ | Shandong v v v
2 Hebei V N N v
3 Guangxi
4 Hitbei v
5 Shanxi N v v
6 Shaatixi v v vy
7 Anhui
3 Fujian
9 Liaoning N v v
10 Guangdon
g
Table 4 Citrus

No. Province Panonychus citri | Eotetranychus Phullocoptruta Eriophyes

McGregor kankitus Ehran oleivora (Ashmead) | sheldoni

Fwing
2 Hebei
3 Guangxi v v N
4 Hubei N wl v v
5 Shanxi
6 Shaanxi
7 Anhui v v
8 Fujian N V
9 Liaoning
10 Guangdon N N N
g
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Table 5 Cotton

No. Province Chrysopa C. C. sinica Tjeder Scolothrips

Formosa Brauer | septempunclata takahashii
Cognata Priesmer

I Shandong v v \’

2 Hebei v V V

3 Guangxi

4 Hubel

5 Shanxi v v

6 Shaanxi K v

7 Anhui

8 Fujian

9 Liaoning N vy

10 Guangdon

g
Result

Although many provinces meet the criteria for demonstration site, the underdevelopment
economic situation will be a barrier for them to provide financial support for the project. Poor
education will be a barrier for the farmers to accept IPM technologies. Poor technical capability will.
be a difficulty for them to implement the project. So, three additional criteria were set as:

*  The strength of support provided by the local government;
= The history and experience in plant protection;
* Comparatively complete administration institution and related laws, policies and standards.

Based on above information, the three provinces were proposed as demonstration regions, i.e,
Hubei as citrus site, Shaanxi as apple site, Shandong as cotton site.

3.1.2  Selection of demonstration county

Proposed by the province

In order to select the demonstration counties, three candidate counties, respectively, were
proposed by the three provinces selected and their applications were submitted. Based on above
criteria, Nine candidate demonstrate areas, i.e. Yidu City, Zigui County, and Yiling County, Hubei
Province, Luochuan, Changwu and Pucheng Counties, Shaanxi Province and Zhanhua, Xiajin,
Yuncheng Counties, Shandong Province, were recommended by local government,

Evaluated by the expert team

Afier reviewing the bidding application documents and visiting sites, seven experts from MOA,
NATESC, ICAMA, CAAS and CAU commented according to the application report and the visit to
the candidate sites. The counties with highest score were selected as demonstration counties.
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Result

Based on the comments, three counties were selected as demonstration sites, i.e. Yidu City in
Hubei as citrus site, Luochuan County in Shaanxi as apple site, Zhanhua County in Shandong as
cotton site. There is rich experience in the three counties. The local governments are eager in
environmental protection and willing to provide necessary financial and administration support.

Basic information on the selected demonstration counties

Yidu City locates in the southwest of Hubei Province with a population of 400,000, where the
rural population is 291,000. The city covers a total area of 1,357 km2, where the citrus plantation area
is 13,000 hectares and annual citrus output is 160,000 t. The use of dicofol was approximately 9520
kg in citrus in recent five years in Yidu County, which is equivalent to 47600 kg 20% dicofol
emulsion. The income from citrus account for 90%, approximately, of total cash crop.

Luochuan County locates in the north of Shaanxi Province with a population of 204,000, where
the rural population totalizes 161,000. The county covers the area of 1,804.8 km2, including
cultivated land 42,700 ha, where the plantation area of apple trees is 33,300 ha, accounting for 78.1%
of the cultivated land. Around 95% of the cash crop income comes from the apple industry in the
county. In recent five years, the use of dicofol was 5500 kg per annum, in average, which is
equivalent to 27500 kg of 20% dicofol emulsion.

Located in the north of Shandong Province, Zhanhua County governs a population of 385,000,
where the rural population totalizes 339,000 people. The county covers total area of 220,000 ha,
including 65,000 ha of cultivated land in which the cotton area is 30,000 ha, accounting for 46% of
the cultivated land, The total lint yield was 35,000 t. The main variety of cotton was Bt insect-
resistant transgenic cotton in 2005. The use of dicofol was approximately 9500 kg in cotton in recent
five years in Zhanhua County, which is equivalent to 47500 kg 20% dicofol emulsion.

3.2 Selection of alternatives and IPM technologies
3.2.1 Collecting the currently technologies in the world

Techniques used in worldwide in these three crops were collected and evaluated. The main results
from the surveyed countries are presented in Table 6.

Table 6 main harmfil mite control technology in the world

No. | Aiternatives Technology | Contents Us Italy | Austraiia | New Zealand | China

1 | Predatory Mite Amblyseius v N N vV V
cucumeris

2 | Spray Oil Vegetable v N X N N
oil,
petroleum oil

3 Acaricide N v v v N

Agricultural Control Pruning and N v

sanitary

5 Planting Weeds Clover, v N N
Ageratum
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(Ageratum
houstonianum)
6 Prediction & Monitoring v v v v
7 Pheromone N N v N X
8 Light luring vy
Luring ring v
9 Yellow Board v vV v V V

3.2.2  Selected technologies for the project

According to the Convention, China should take measures to control DDT emission during the
course of dicofol production, residual DDT and DDT in the waste to reduce the release of DDT to the
environment. As dicofol is an important acaricide used currently in agriculture, the impact that the
phasing out of dicofol will bring to the farmers must be considered. Alternatives to dicofol are therefore
one of the key measures for the phasing out of DDT in China. The socio-economic and environmental
evaluation recommends that the selected new alternatives should have better or at least the same efficacy
on mites as dicofol. The alternatives should be non-toxic or low toxic and environmentally sound and the
price should be acceptable to farmers.

Based on the international commercial application technologies, as well as feasibility to apply the
technologies, following key technologies in IPM system are proposed to use in the demonstration sites.

Apple

Field sanitary, predatory mites, plant weeds, monitoring and predicting, selected acaricides. Qther
IPM technologies include light luring, luring ring, pheromone, and yellow board for control of other
insects to reduce the application of chemicals..

Citrus

Field sanitary, predatory mites, plant weeds, monitoring and predicting, selected acaricides. Other
IPM technologies include light luring and yellow board for control of other insects to reduce the
application of chemicals.

Cotton
Field sanitary, autumn irrigation, monitoring and predicting, selected acaricides and protecting
natural enemies.

3.2.3 Selected chemicals

Although non-chemical technologies can reduce pesticide application in IPM system, pesticide is an
important component in IPM system. When mites break out beyond the economic threshold, non-
chemical alternatives can not replace acaricides. The selected acaricides for emergence use are listed as
follows,

Table 7 Proposed chemicals for mite control produced in China

Chemical Number of manufacturer Capacity of production (¥)
Propargite 8 3600
Pyridaben 5 2670
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Fenpropathrin 5 2125
Abermectins 20 1125
Clofentezine 4 100
Amitraz 6 1500
Hexythiazox 3 520
Monoamitraz (Semiamitraz 1 375
Chloride)

Diafenthiuron 3 550
Fenisobromolate 1 50
Spraying oil 5 1000

3.3 Barriers for implementation IPM technologies

As a developing country, China still faces major barriers for the phase-out of dicofol and the shift to
alternatives. Such barriers include:

1) The prices of currently available alternatives are generally higher than dicofol that will increase
the cost of production of crops.

2) Farmers rely on dicofol which has been proven effective at acceptable cost, they are unwilling to
shift to new techniques because of higher costs and the risk of failure associated with adopting new
techniques;

1) Few farmers have knowledge on IPM. Farmers do not know the disciplinarian of pest, pest
resistance, monitoring pest, protecting natural enemies. The control pests mainly depend on spraying
pesticides periodically.

4) Insufficient capacity to conduct IPM training and promotion;

5) Weak supervision and management of existing unqualified production, sales and distribution of
dicofol, and on waste disposal.

Although there are plant protection station in every country in China, one of the tasks in plant
protection station is to monitor pests. A few pests, such as epidemic diseases and immigrate insects, have
been listed for monitoring periodically. Mites and many other insects and diseases, however, have not yet
listed as the objects of monitoring due to short of fund and communication measures. In addition, many
farmers can not access to the information in time. The farmers depend on experience to spray pesticides
resulting in overuse, pesticide resistance and residue.

4.  IPM Technology for Control of Harmful Cotton Mites
4.1 Occurrence of Harmful Mites

The local species of harmful mites mainly include: Tetranychus cinnabarinus (Byoisduval) and
Tetranychus truncates (Ehara).

The occurtence of cotton mites has a close relationship with the climate conditions. With the
temperature increasing, the growth and development of the mites becomes faster when the temperature is
between 20-28 °C. Rainfall is one of the most important factors which affect the population dynamics of
cotton mites. The drought and little rainfall favour the occurrence, while downfall reverses the situation.
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Cotton mites annually reproduce 12-15 generations in Zhanhua, Shandong. The optimal temperature for
the development of Tetranychus cinnabarinus (Bvoisduval) is 25-31°C, and the optimal relative humidity
35-55%. Generally, there are two peaks of occurrence each year. The first occurs during middle May and
middle June and the second occurs from middle and late July to middle August. In those periods,
Shandong Province is experiencing high temperature and drought, which stimulates the reproduction and
hazards of cotton leaf mites.

The occurrence of cotton mites is also closely related to the environment in cotton fields. The poor
the cotton plants grow, the more serious the occurrence is. The occurrence of leal mites occur earlier and
more serious in fields with complicated culture system, such as intercropping cotton with beans or
planting eggplant, sesame, beans and melon adjacent to cotton fields. The field located at higher position
of the land or dry is beneficial to the occurrence of cotton leaf mites. The main natural enemies of cotton
leaf mites are lacewing, ladybird beetle, predatory mite, which have inhibitory effect on the occurrence of
leaf mites.

Other Main Pests include Heliothis armigera Hubner, Aphis gossypii Glover, and Lygus lucorum
Mey-Dur.

4.2 Agricultural Measures

Sanitation treatment to the hibernation sites: Deep plough the soil and practice winter irrigation;
Clear the weeds surrounding the ridges of the fields or at ditches and use it as decomposed manure in late
autumn or early spring to kil the over-wintering mites.

Enhance appropriate water and fertilization management: Apply fertilizers with proper ratio of N, P
and K to guarantee desirable growth of cotton plants, thus to strengthen their ability to resist diseases and
pests. Minimize application of chemical pesticides.

Plant corn or bean as luring strip in the cotton field, and then apply pesticides to kill the pests in the
strip.

Thin out and fix seedlings timely with consideration to agricultural practices. Remove the bottom
leaves of cotton plants since cotton red mites spread generally from the bottom to the top of plants, when
red mites occur sparsely or in cluster. If severe, pull out the entire mite-injured seedlings for treatment, so
as to prevent red mites from spreading.

4.3  Reinforcement of monitoring and lorecast

Ten monitoring stations is planned to be established and to monitor periodically in the county to
ensure the successful implementation of the Project and the overall grasp of the occurrence and the
dynamics of cotton diseases, insects and natural enemies. The survey results will be reported to the local
plant protection station and the station will summarize the data collected and analyze the information.
Report on the occurrence of cotton diseases and insects will be drafted and printed as bulietins, The
information will be also reported to the upper level of plant protection departments and distributed in
form of bulletin to related institutions, personnel and farmers.
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4.4 Implementation of environment-friendly chemical control

Apply selected acaricides for the control of mite pests while occurrence of mites reaches the
economic threshold. The local economic control thresholds are as follows:

Rate of mite infection at seedling stage: 7% (vear of drought) - 17% {normal year);

Rate of mite infection at square stage: 5%-14%; and

Rate of mite infection at boll-forming stage: 3%-7%.

Apply lime sulfur of 0.2-0.3 Baume degrees at square to boll-forming stages. Spray it again after a
week because the pesticide does not kill eggs. In addition, 50% polysulfide suspension diluted for 300
times may be sprayed. It gets better efficacy when sprayed in the afternoon.

Select the recommended alternative acaricide, e.g. Abamectin, Pyridaben, Hexythiazox, Propargite,
Amitraz, Clofentezine, etc., for the control peak occurrence of cotton mites based on the result of
monitoring and forecasting. Evaluate the efficacy.

Select low-toxicity chemicals against natural enemies while applying. It protects the natural enemies
such as: Chrysopa Formosa Brauer, Stethorus punctillum Weise, Scolothrips takahashii Priesmer, and
predatory mite.

5. IPM Technologies for Apple Harmful Mites
5.1 Occurrence of harmful mites

The main species of harmful mites include:
Tetranychus viennensis Zacher
Panonychus uimi (Koch)

Tetranychus viennensis Zacher is the most widely spreads and causes most severe harm. The
distribution and the harm of T. urticae showed obvious trend of increase.

T. viennensis occurs from first 10 days of April to the end of August with the peak period of mid-
June to the last 10 days of July. The occurrence is more severe in droughty years. The period and the
quantity of occurrence are related to rainfalls from May to July, Heavy or continuous rainfall is adverse to
mite occurrence, while high temperature and drought promote the mite occurrence.

The mite reproduces 6-10 generations annually in Luochuan. The fertilized female adults hibernate
inside the bark slits of trunk, main branch or side branch, or soil slit near the branch crossing or trunk.
From flower-bud emergence to squaring stage, the over-wintering female adults go up to the trees to harm
in large number. In mid- and late April, they lay eggs on young leaves. The distribution of this mite
species is as follows: The over-wintering generation mainly clusters inside the crown; the 1st and the 2nd
generations gradually move outwards in May to June; the 3rd and 4th generations moves to periphery of
the crown in July. T. veinnensis spreads by creeping mainly but also dispersed via wind, flowing water,
insects, agricultural machinery or branch-grafting of seedlings.

T. veinnensis is not very active. They usually cluster on the back of leaves, having the habit of
weaving net, and enjoy high-temperature and droughty climate. The reproduction of one generation needs
12.8d at 25°C. Each female adult lays about 80 eggs in average. As a result, this species is more likely to
occur in high-temperature and droughty years.
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The first key control period is when the over-wintering female adults wake up from dormancy in
early and mid-March before apple trees germinate. The {irst generation of nymphs occur in large number
7-10 days after blossoms fall in the first 10 days in May, which is the second key control period and the
most important one when the spraying must be applied in a year. The period prior to high temperature
season, the last 10 days of May to the first 10 days of June, is another key period for mite control.
Because T. veinnensis is not active. They cluster in the inner part of the crown and on the back of leaves
at early infestation period, where are the main target sites for mite control,

Main Species of Natural Enemies include:

Stethorus punctillum Weise

8. chengi Sasaji

S. shunxiensis Pang et Mao
Orius minutus (Linnaeus)

C. phyilochroma Wesmael
Scolothrips takahashii Priesner

5.2 Agricultural Measures

Cleaning the orchard thoroughly: Remove completely the deadwood, defoliated leaves, weeds,
mummies, paper bags, etc., and old tilted bark and rough cortex on the trunks during hibernation period,
from late autumn (November to December before the pest dormancy) to early spring {in mid-March
before tree germination) to eliminate the over-wintering female adults hidden inside, especially in the
base of the trunk and slot. Cut off diseased and pest infested dead branches to eliminate the over-
wintering mite source and minimize the base number of the pest population. Collect all sundries, dead
cortex and cut branches out of orchard and then destroy or deeply bury. Rotail the space between apple
trees to eliminate the growth of weeds.

Strengthen the growth of trees: Carry out three measures. First, apply sufficient base fertilizer,
organic fertilizer mainly, in the orchard before winter, supply with quick result fertilizer in spring and
summer, including effective N, P and K and on leaves at the growing stage. Secondly, prune the tree at
dormancy stage and protect the cuts immediately. Thirdly, timing irrigation in spring. Fourthly, bridge-
grafting. According to the standard of bridge-grafling, choose fit branches from the own trunk to
engrafting for fusarium wilt scar in April or May to insure the good growth and improve their insect
resistance. This will reduce the plant diseases and insect pests, minimize chemical pesticides and protect
predatory mite.

5.3 TPhysical measures

Apply physical measures, including light luring, yellow board trap and luring tape and bagging the
fruit, to control the pests.

Light luring: Hang the frequency-vibrancy pest-killing lamps or solar insecticidal lamp in the last 10
days of April when is flowering stage in the orchard according to the required height and lamp distance
which is one lamp per 2 ha. Trap and kill the main phototaxis pests so as to reduce the amount of eggs
and the harm,.
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Yellow-board: Hang 300 yellow boards per hectare from the last 10 days in April to the first 10 days
in May, when is period for flower to decline and fruit to set, according to the standard distance and height
so as to reduce the density of aphis and the harm.

Luring tape: Bind one luring tape for each tree in the orchard every autumn, around August to
September, to trap the harmful mites and over-wintering pests. Unbind them in early spring and take out
of orchard to destroy 50 as to reduce the hibernating index,

5.4 Biological Control

Protect and release natural enemies. Firstly, protect and utilize the local preponderant natural
enemies to control pest acarids and other pests. Secondly, release artificially raised predatory mites,
Amblyseius cucumeris, 1 bag/tree in mid-June. Introduce Trichogrammatid and Thripidae and
demonstrate to control the pest mites and other insects.

Spraying Fenazaquin, Hexythiazox or Pyridaben in the first 10 days in April and the first 10 days in
May to reduce acarid density.

5.5 Ecological Control

Plant clover in the demonstration areas. Intercrop clover and other suitable flowerer in apple garden
in the first 10 days in May, when is the period for flower to decline and fruit to set, so that to establish a
good grass mulching system to improve the soil humidity and the soil ability to adjust fertility and water.
Improve the biodiversity in orchard and provide natural enemy habitat and essential food. This measures
can promise a good effect of ecological control.

5.6 Establishment of Forecasting system

Carry out static and spot-checking measures of monitoring and forecasting. Establish 10 monitoring
sites in demonstration areas. According to the recommended standard, monitor regularly from January to
December. Make control strategies based on the result of monitoring. Disseminate the information of
plant diseases and insect occurrence timely to growers. Guide them to control the insects and diseases in
suitable time.

5.7 Environment-friendly Chemical Control

Utilize Pheromone: According to the standard, hang bags containing pheromone of Asiatic apple
leaf-miner in first 20 days in March (before germinating), that of small apple tortrix, big apple tortrix in
first 10 day in April (alabastrum stage), and that of peach fruit borer in first 10 days in May (fruit-setting
stage ), 75 pots/ha. Change bait every month to get the good efficacy.

Spraying on the tree: According to the standard, spray pesticides, recommended by the Project, based
on the monitoring results of plant diseases and insects from the first 10 days in March to the first 10 days
to December,
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6. IPM Technologies for Mite in Citrus
6.1 Occurrenceof pest mites
Mites are major pests in citrus trees. The main species of harmful mites include:

Panon ychus citri McGregor (ned spider),
Phyliocoptruta oleivora (dshmead)
Eotetranychus Sexmaculatus (Riley)

Panon ychus citri McGregor): Reproduce 16-18 generations annually, with generation overlapping.
This species enjoys light and usually bursts out in the seasons with long daylight, i.e. the transitional
period between spring and summer, and the end of autumn and the beginning of winter. The optimal
temperature is 19-23°C and humidity 73%-87% in peak season. The mites survive winter as eggs or adults
and generally burst out before and after the flowering stage, i.e. in April to May when spring shoots grow
and the average temperature is 20°C. As the temperature exceeds 25°C in July-August, the population
decreases due to high temperature, high moisture, strong wind and rainfall. The second peak season of
occurrence is in September to November with the peak in October to early November. If the over-
wintering base number of the population for the previous year is 1 mite/leaf, it is likely to occur severely
in the current year.

Phyllocoptruta oleivora (Ashmead). Reproduce 18 generations annually. The adults hibernate at
lateral bud and other locations. They start to wake up from hibernation as the temperature reaches 15°C or
so in March and April, spread to fruits in May and June, and reproduce rapidly in last 10 days in June.
The peak season occurs in July to October., The mites move to the autumn twigs afier September. The
optimal temperature for its development is 26-32°C. If rain falls after a long droughty and high-
temperature period, the population outburst is likely to result in severe harm. Long daylight is suitable for
the development of this species. Therefore, the citrus orchards with sparse branches and leaves provide
desirable environment for such mites.

Eotetranychus Sexmaculatus {Rifey): The eggs or adults hibernate inside the crown or the back of
leaves. In mid-March, the over-wintering eggs hatch and the nymphs move to new branches causing harm,
which is the key period of pesticide control. The peak season of occurrence is April to May.

6.2 Agricultural Measure

Agricultural measures include:

Pruning, prune away pest infested branches in time to reduce the size of the mite
populations.

Strengthen management to fertilizers and water to improve the growth of the trees.
Fertilization and water management should be enhanced and well balanced at the branching
stage in citrus orchards where harmful mites are active. Application of fertilizer on leaves may
motivate the leaves to turn green, strengthen the trees and improve their disease/insect resistance.
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Extend sod cultivation technology. Plant benign grass like bahiagrass, ageratumconyzoides,
etc., to create appropriate ecological environment in the citrus orchard and at the same time to
provide a over-summering shelter for predatory mites.

6.3 Physical Measures

Hang up 225-300 pieces of yellow boards per hectare based on the occurrence of insects and
diseases in the orchard to stick and kill aphids, spiny black whitefly, Dialeurodes citri etc. The
height is just above the tree crown. Start to hang up in early April and change a new board when
they lost viscous. Utilize the phototaxis of insects and use frequency tremble grid lamps to trap
the pest insects at the same time. 300-450 lamps per hectare. Turn on the lamps in Early April
and turn off in [ate October.

6.4 Biological Control
6.4.1 Release predatory natural enemies

Amblyseius cucumeris s an extensively used predatory mite in China. It has great predation and preys
and moves actively. it can kill 6-10 Panonychus citri McGregor or 80 Phyllocoptruta oleivora a day in
citrus orchard in South China. It can kill 300-500 P. citri or 2000-3000 Ph. oleivora in its life.

In order to protect the released predatory mites, chemicals, the pre-treatment, will be
applied to reduce thoroughly the pest base number in the population in March to early May so
that to ensure that the number of mite eggs is fewer than two per leaf 20 days before releasing A.
cucumeris. Check for any missing in spraying 15 days before releasing. If mites, including eggs,
exceed 2 or scale bugs and aphids or scab is not under control, the second pre-treatment is
necessary. Release the predatory mites in sunny evening to avoid the possible rainfall. 1 bag/tree
will be released. Preserve grass (Ageratum conyzoides or Chloris gayana) in the orchard to
reduce the ground surface temperature by 2-3°C and improve the humidity by 5-10% to help the
survival and the reproduction of natural enemy. If there are Phyllocnistis citrella Staiton, use
0.3% Azadirachtin diluted for 750-1500 times to control. Do not use any pesticide or miticide.

6.4.2 Protect natural enemies

Grow plants such as Chloris gayana and bahiagrass between rows of citrus tree or
surrounding the orchard to create favourable ecological environment for the survival and
reproduction of natural enemies. The main natural enemies include:

Erigonidium graminicola
Stothorus pumtiuum

Scymnus hoffmammi
Serangium japonicum
Chrysepa sinica

Chrysopa shansiensis
Cladosporium cladosporicides
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6.5 Establishment of Monitoring and Forecasting System

Choose representative site to monitor the occurrence of the pests in citrus orchard by using
phoromen luring and light trapping. Monitor and forecast the time and the quantity of the
occurrence of the pest mites. Selective use of environment-friendly pesticides.

6.6 Biological Pesticide

Properly use biological or mineral pesticides such as neem and spray oil in combination
with the release of predatory mite under emergent situation to protect natural enemies. If
individual tree or small area remain other pests after releasing predatory mites, the individuals
will be treated tree by tree. If the new branches have pests, pesticide will be sprayed on the
surface of the crown to reduce killing to natural enemies that acts in the inner branches and the
vegetation of the ground surface.

6.7 Selected environment-friendly acaricide

According to the results of pests forecasting and control threshold, choose chemicals from
the following recommended pesticides when necessary for treating the pest mites.

Mineral Pesticide: Litying, liiku, Petroleum Spray OQils

Biological pesticides; Azadirachtin,5% natural pyrethrum

Chemical Pesticides: Pyridaben  Bamanling  propargite = Hexythiazox  Clofentezine
spirodiclofen

When it is necessary, use each pesticide once a year and rotate pesticides with different
mechanism to avoid resistance.

7.  Activities for the demonstration of IPM Program
7.1 Develop and update of the implementation plan of IPM program

The plans of implementation include those for schedule, financing, purchasing, coordination
mechanism, public participation, supervising scheme for implementation, scheme of evaluation, etc.

The plans will be drafted by experts involved based on on-site survey and data collected and will
coordinate with C10O, involving administration departments and local governments.

The implementation plan will be evaluated and updated annually or as appropriately based on the
problems that might occur during the implementation.

7.2 Compiling IPM Operating Manual and training material for three demonstration crops

In order to implementation IPM technologies, detailed operation manuals for apple, citrus and cotton
will be written by experts, respectively.

The content of operating materials includes pest identification, mite behavior, mite occurrence with
climate and crop growth, economic thresholds, monitoring technologies, mite resistance, acaricide
selection, IPM technologies. The theoretical knowledge will be expressed in simple and easy language
which can be understood by farmers. The content of operating manual will tell farmers when and how to
use IPM technologies step by step.
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90,000 copies operating manual will be prepared, 30,000 for apple, 30,000 for citrus and 30,000 for
cotton. The operating manual will be distributed to each participant.

7.3 Training

The model of 2-level training will be established. The experts will train the trainers who are the
technicians who work in plant protection stations in the demonstration counties and townships, and
farmers who cultivate relatively larger farms and some farmers who are willing to accept new techniques.
The trainers then will train farmers to use IPM technologies, together with the experts

7.3.1 Trainers selection and training of trainers

Working Group, together with the local governments, will select qualified technicians from
representative townships. The selected technicians will be future trainers. They include extension workers
in plant protection in county and township and technical leaders of farmers.

The planned number of trainers are 80 people each for cotton, apple and citrus. Exams will be held
by the end of the training courses and certificates will be awarded to the trainers who pass the training
courses,

The planned training for trainers will be held 8 times in each of the three demonstration counties.
The trainers from each demonstration villages can get training from the experts directly so that the
training of trainers reaches 100%.

Experts will train 240 frainers for the three demonstration counties as the first level training. The
training of trainers will be once a year with two groups and there will be 40 people per group. The
training course will last three days for the first year. Qualified people will be issued with a diploma of
completing the course afier an exam. Communication between the trainers and experts will be conducted
in scheduled period in the 2nd and the 3rd year. The communication will be scheduled for one day. There
will be three courses including six groups in the three years.

7.3.2  Training of farmers

The training will combine in-house and in-field training. Theoretical training include the occurrence
characteristics of the pests and diseases, the nature of the chemical pesticides, the resistance of pest
insects to chemicals, forecasting of pest insects and diseases and the reasons for using and extending IPM
technologies. The techniques used in the fields have the characteristics of open training and the methods
are practical. Analysis will be included in the techniques to let farmers know why and how. The solutions
to the control of mites will be jointly pursued from the practice of pest damage.

Farmers in-field training: This includes mainly the training from the trainers to farmers. Based on the
season, there will be participation, development, inter-action, and face-to-face training for the farmers.
There will be eight times that are scheduled in March, April, May, June, July, August, September to
October and November to ensure the participation of the farmers who attend the demonstration. The
farmers who are interested in the training will be encouraged to participate.
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7.4 IPM technologies implementation

IPM technologies will be demonstrated in three selected counties. The components of feasible IPM
technology for the project will be arranged as follows:

Table 8 selected IPM technology in demonstration area

No, Alternatives Technology Contents Citrus Apple Cotton
Predatory mites scheme
1 Predatory Mite Amblyseius cucumeris 300ha 300ha
2 Planting Weeds Clover 300ha 300ha
Agricultural Control Field sanitary 300ha 300ha

Land ploughing in autumn and
water the land

4 Alternative chemicals Selected chemicals 300ha 300ha
(emergence used)
Monitoring & forecasting 300ha 300ha
Light luring 300ha 300ha
7 Yellow Board 300ha 300ha
Non- Predatory mites scheme
3 Agricultural Control Field sanitary 9700ha 9700ha 10000ha
Land ploughing in autumn and 10000ha
water the land
4 Alternative chemicals Selected chemicals 9700ha 9700ha 10000ha
Monitoring & forecasting 9700ha 9700ha 10000ha

64




59

50002 UOIMZUSGIO[LYD + IO 13[[0JBa7]
unedoaduay + ‘] Jeaj pouad [dy
I sea1ways SuAead : : :
: %ooﬂow [0JOOIP %0T 40 |poltiato SIAHES ‘map[rur Arapmod Suppng | [T 0 | jo Aep uayisiy oy,
SUOUI[OZBIIOIZUG %46 | a1ddy “1eyues ojddy
§1298U}
PUE S3JIW JBI[ BULIONUOA]
(yuonr A19Ad

I Inyms aunl,s QO 28ueyd ‘nw Jad ayepd g-¢)

X0001 pradiweiane o, ¢+ BANWASIBIA] B}fa1HO5 1L

Ewmc“_o Wweqowy %S $10]10904HT 03 JUTIIELNE dl
I i judLaIo [AY)Pw-ajeneydolyl ¢ auourtoy ‘Gurfeads Aq $103SUI PUB SISEASIP
paeya.to ofdde dn ueapd ‘s30ds | rano pue mmumsiel Sunnoads
aseasip jjo adeass <jea ] PO 0T 210398
Ip J¥ 38| poIHOSILL S2[]020YN T ad0)9g w
PUE SPIFAA UBI[D ‘Fmunig ‘1oxues 21ddy
~ X008 INJ{ns auiy,g Jo
sojLIAdiofya o

X00¥ # 2 %637+ Buideids Aq preyoto sidde dn

Y00 suouijozengiorzuag :mu.o ‘s10ds aseasip Jjo aded [B13U35)
M 9%¢"[ 10 WRGOUrY %5t ! P o adelos

S jwounuro [Ayjew-ajeurydon ¢
sjods aseasip jgo adeios ‘Jea) 98EDSIP posad NdI
pue spaspy ues[D “Furumnig 159d IsjuLm SUISSOID) WEBULIO] [eIoUAD) Ga4-uer
UOIJEAND (a1 Ao
$
SmI} | UOIIBIIUIIUCD S[EWIYD) EINSEIIA] sad 10818y MOIS [0Nue) sy

[OTIU02 W] PUB A1) UBaysonT Ul 25uaumodo ajw 1sad sjdde 10§ JEpUS[Ed [BI2UID) 6 J[QRL

193{01d [0J021p BUNYD 10] TUWNI0(T 193[01]




99

AAUMO[BYLD%,S T+

s)aasul
PUE )1 JE9] SULIOITUOIA]
sAep o] sutieads

1 X00sT I|0ZEUCIOUIP %401+ 10} 1a]j0g-Jea
X00SZ 1apamod gazosugm (g .S:MMMM.M.MN.&WWM«HM&«& 4 E::wﬁ_awmé 1 Wdl
X008 S pjjruoSuLL S11211020Y]1 $5rq 1940 210]9
sjeanmayd Suideidg i AEzmwﬁm_M.« "1 MEE@G e M g
X000€ 310J2q) 91Ut Jral eqnd ualisiy oyl Aepy
X000 [03031p %07 +sopkdiopyo (wnizBsEpridy 30 Aep uay 357 ay L,
I X008 %8+ Atew-areneydory s{edrwaYd Jurkelds 1ia opdde ».m% op [eIaua0)
X008 o40L+1opmod gazoouewr (g
X008
§)29s5U]
X000T 4 uupeuuad4o PUE S3)IWi JBI] SULIOJUOLA IO Rioy-Jeo] WdI
I X000¢ -pjaq 1o uoinxouayny} 1o pudojoepiul - s18 :mtoau& u busodin)
Wooo%% 4 SUBOBILIBAY SWMMM«\ potrad EMMHWWWD ,
os o o I Jeaj 108 1L
I E%muwﬁwmﬁwﬂﬁ“ﬂﬂﬂwﬂﬁow . s[estways Sukeidg “soquen o1ddy ‘aseosip L3 iETy) ‘KB 0T 21030
¥ 1 1m 9rdde Ajaes a1y
nu spaas Sunue|q
Jad ayepdpz aed mo[PA ud uoseas WdI
piyde Funomol] ndy
- - - - 2ElETy) -
Jo Aep uayse] 2y ],
SEERIH
pue S JBI[ SULIONUOIA
syods aseasip
330 adeaas pue (yjuom
X000Z UOINZUIQIONYD %S T+ K1aaa aBueyd ‘nuwyareid ¢-¢)
X005Z uaqepliAd o,gT+ WITIB]SII[S0Y UOoA
I X 0009 Jjozefisny o, 0 10 13I8y punso sadipdoxepy dI
X00F QUOUE[OZEIYIOIZUIY ¢,5" ] 01 JURIIBINE JUOWI0Y

(nw
0€AU31 1) 3u31 yow Jurn
‘SurrojiuoL
O paseq Sed1dYd suidedsg

1939l01d (03001 BUIYY) JOJ JUWIND0(J 192[01]




L9

UoUIUIO [Ayseul-aeueydor ue 5pa9 %MM ~ ‘s[eaIuIoyo 152d Jopuim Suniny 1s e 39(]-AO
[ JUWIUIO HIATIIO TAH jeuecor v PUY SPI9M UL S[EOILIA Buissoryy Joxjues apddy cumny PYv d-AON
: Imaws +jods sseasip yo adern JeIsusn)
potiad Wd1 Feqyo
[ Japmod qazosuell 9408 sopio1Suny Suderdg aseasip Inig : aye) Iayge 130 dag
X008 o uoneImeA
[eUSD) | JO SARp US] ISILJ S
doud HoNW NI
urnpedorduag I3[]0Y~JBAT BINWNSIEA
X000T JO ULIJO[BYAD I0 UOMZUSQIO[YI+ a pj1a1oBuLL SHafj00yNT potad 1snany
I X009 : s[eorwayo surkeidg Surro[oa pue
UWIZBPUIQIRD 940G+ aqur es| d Jo sAep ua1isuy 2y
X008 Iopmod qozoouew (g IsEISIP uorsdRaxy
! el
i apdde Apres a1
d NdI P
(us101) SUCUI[OZBIICIZUI] %46 {10 poLD mr
I X00I-05 WEqOWyY 9GP (eis fesuls 1ques oyddy uotsuedxy | [erouany | JO Aep ualise] Y],
$193su]
PUE S2]1T JEI[ SULIOJUOTAl
X008 _ N
I X008 .““:“MMM EMNMM.__.MMM_;M o\oc.“n_. A103epaad pue ‘oyeid moqa g o WAL
007 T °1 paoc 4 %08 10 B Supng YION 19][OY-FEOT
Bdmpxiw xneaplog “JUBIIRINIE JUONLIOT| M:E:ﬁmﬁ $3eq SULIRA0D
‘apaeq Suideads DI0SUL SHII000HIT pouiad Ioye ‘A[nfjo
Jaurwns ur surunig QMMMMW_ uorsuedxyg Aep 2] 1SI1J SY3-ouUnf
00z ‘2 °I 2INIX1UI XNeaploq om.mum:u 40 sAep ua11se 4 |
X000C 10 AEEEE&WQ-S@@&o%.&&oﬁ& 1yim o[dde \n.tmu g
! X0009 w:.wwmo Zﬁmm.mw+mc_uuu.n:u>< ﬂmoﬁwuw_wwwhﬂmm [BI9U2D)
vmo%%% %8 [+2[OZE[ISN %0+ 15 198

Iapmod qozodUBUI 948

199(0xd [07021p BUTYD I10] JUSWNI0(] 199{01




89

§s)oasuf pue
S3}I Je3] SuLiojuom
nw/ssew g uo paseq SmAeids pottad Surtamory
g :w:En aprnsad pajsfes ared mo[PA srAafiulds Ismjoid Wdl
cwumw.w« 11 syyow Suranj 381y SR04y ¢Salieg e WELD
a1 sayrw K1038palg SLAID DIMLIDINOY) *(BOS SO 20019933108 | [udy
paam el ) y : phq 1U2531d pli 538 Ce]
IRy sty snyadupdaioy pUE J23[)
‘1080100 1112 SHyauoun J porad
I X008 [03O21P %40T :
n sseuigg SurAeidg moss Fundsg [BIaUaD)
$)235U1 puE
£ sajruI Jea] SuikojrHo pouad xounbyg I
X0001 dM IAURIA uo paseq Suldeadg UOT)RUIILIAE [ewBA
I X000T -oreueydonye, 0L geos sniy au ,ﬂ.am _ PR
X000T DHSUNIIULIOAY Y| BIBUY SIYUDY Snyoduni210g uonEULIOY uoYeME
I XOZRUPAXIYY,S Fukerdg 1080100 14312 snaAuoun J pnq 1m0 s100sU] [BIauaD)
Funumig JI
UONRZI[TI] pouad
uoneSLL] UONEIUIIAIIIP suer ay ]
HA NS 2wy Axejiues plaL Pq 19/0] | )
I X008 uToLIgN] aseostp 15ad 193t Buissor) suieq n_.om
HANT %008 : AON 1sB] 91 1
pouad UM [BIoUD)
a3 d
Fuifeadg oIS goIs
o
as0(] -”MH“%U S[E2IWIAYD SAINSBAIN 1s2d 198, aseydouayd Ie[og [s311i (vl ﬁuawmwk W

[onu09 N J] pue [r1ousd saiw isad sruuo A5 npIA JO 21ep YL 01 J1qBL

100fo1d J0J021p BUIY) 10] JUSWNDO(] 123[01]




69

‘paoarajo mnadosogpdy g pouad Suddorg
X000 DdIeUsSIBINGL0T \A:MUMUOMRMQ ‘MapHIY bm..%.\—»an\ Comumﬂméom w jelsusn -
[ uonesipdde speaiwayD s SH2f1ulds SHYIUBO0na]Y ImMoa3 surdaq snany
X009 JASUERICI%08 uunne Apey Ny
§)395U1 pue UuouIElS
$231U JB2] BULIOIUOLE pje.aira Susiooldy g uny WdI
uo paseq suiderdg ‘paonaj0 inudosoydyd Aiqess aseyd 183 821D .
[ X000T Bugunig csts « s1dd | g
A[EUSIBIA0T (pow Supny SunyBry masmza:ub& SO pouisd ooy 1ES
ysad MIPI LapmOd moIs joolg |BI2UD)
Suwmy a1e[d MO[Ja A snaafinds SRYUBI0NI) Y
-07es (Suay) poriad dI
) $2p101ids0a0)8 WRYOLGOIB]I0)) uorjeuIuLIag oMs[os
X 0081 UNURENPEZY €0 Ajpesiportad YOI 12][0Y-Je] 1004g Jamuing aunp
L X 054 dMIUBINA%08 uoneorjdde sjeatway) Daoata o pinydosoldy g _
X009 DFSUHRULIBAY LS | ‘RIBI[ SANYUDY SHYOAUD.310] potiad doip I3 Ul UIRID)
X000z ‘1080100 LD SHYdAUOUDJ nuy [esisoorg [B13U30)
S)I5UY puE
$2)110 JBI] SULIOYILIOUE
uo paseq surderdsg
Suvany 1q8ry NI
ayerd Mo X pouad doip 3y
pue 2jB10[3a(]
sisuauound sidspup) « snaafiuds sphq urein)
X0001 IYs0IAdIo[UD% 0P SRYIUDIOINB] Y ‘QBIS SNIID poiad Teays | ke
! X00¢1 DHU3qePUAJY,07 ‘BrRYY Sanyuvy smyoup 49109 9aurs Sunidg suigaq
108010)01 14512 snyoduous g Jawung
Ajreatpouiad poriad Surramory
uoneoidde sjeanway) asnjoig [213U9D)

193(01d [03001p BUIYY) IOF JUIWNIO(] 193{01]




0L

sjoasuI pue

X008 _quwu.“mﬁ.h ma ”H_Nm $3)IW Ju3] Surloyuow poiad
. H (]
5 UniossIu uo m«mnn w:mmﬁmw 1082100 et 1inLj — I
X000T ¢XOZRIIAXILI%, S Ul sy LD SHyodUoUD g ¢ UCJUIRIS 15011201
! a1eqd mopp v.oarato pinadosopd porad RO
“$NIoL WNEMEW..__SSW hmnm«mca HORBIIRIANP SM2 | o
X008 [0J021P %07 Ajreatpotiad (OHAR PIDUESDID DISSBAO | feoigoyoiq PPIoD
nw /ssew)y vonear|dde seoimay) prIq J2MO[ ] [e12U25)
§J03sU] pue UoJuIRIg
SIJIWI JB3] SULIOJUOW pija.410 S1so0]dy 4
X0007 DHSUIIIAULIDAY %, 8" ] uo paseq sulkerdg ‘soeg (Susd) poued WdI
X000T D XOZBIPAXIY %, S are[d mojpA Sap1014dS020)8 wWnYLII012])0D) uoneIaIapip xoutnbz
1 Surng Jysyy 1suarounA sidsoun) [ed130]01q mmny dog
¢ Snpfids sniupI0.maly pnq 1amoy HEls |
SM3P UM
X008 103021P %027 Kempoutad * 10S9INDIN 14112 SAYIAUOUD J poviad [230UB5)
na /SSeigy uopnestdde sjearuaty) ‘1041270 pIdooojdy g :owmzwa.xm mig
«SNIOLIQE.] PIVUIBIDIUD DISBD.A()
Surunag aorg (Suay) sapioridsosord T
Surany 8y wnydLpoB o)t UoIUIRIg poLiad
aerd MoO[PA D))2.4712 SHSMU0[1 A 4 uolsuedxa 1Imn1j 183 213

193(01d Tojo0Ip BUIYY) 10] 1WAWNI0(] J92[01g




IL

S JUABAL o4

$]199sU1 pue

X0001 $3)00 Jray SULIOIUOA]
I WB/nu0g ULIgIo[e »W_\mf“u rAdaorya dwey uey Ndl
nuw/qusy Ho[BYAI+SOJL L Suikeads ULIOM[[Og UON0D
ST'ST i sduy 1, wono) oI Jeay
ae[d MOIPA = d ULIOM pourad
nu jJuI gg DT uLyIoRyA>  §'y SoNGAEl d UO0J303 pUodas A, wnuseqe[e ‘aunf
nur /[ 94 31e0ZUIQ UOAWRWI  Z°( uonosn  sprdy pryde uonon
< nw /[ueoz Jd [0JodNp (T Fukeds uopo)  1aprdg {eIoUa0)
~ nur /U | nuySeq Hg undsweqe  §'] pay uonod
/s 04 pudopeprun g
nuugz D7 uaqepukd  gr sang-ued
[ . $)23s5U1 puE
nuyugy O uipauwreqe  §°[ uopol  spiydy
I S3UI JBI] SULIO)UOA]
I nw/jugg Jd 2eoyowo  (f J1eq 21%03 uono)  Jeplds o1Iw Jea] dl
" nu w0z o wixogd ¢ Sur Keads pay uonon piyde uono) FGuipaas  ‘Kepy
TLLU /[ | JdM prdopaepraar g1 jox 1001 uono) | 1sad punoidispupn) ’
nuy WOy Jd s1e0oewo Oy SSOUILIHIHT anapyus
z UG ] 10 I pudopoeprup g Suifeids Honos [elouan)
X000 ~3 sySredoxd o5¢/ UIYsa.08 oNOed
§)235uUl pue
nwg/8ys $2)10 JE3] SULIONUOIA]
dm anserd yum 12400 O30 3
I [Ayzaw-ajeueydoiy y, o40L paas o ) dI sunueid
4y Surddip X0ct dAL WIZEPUAQIBY  (p a[nsdeo ‘spearuraid anqyuns ‘adels [ady
ia pass Jurddig Surpess ul 1sad
[E3TWAYD IIM SUIPISS i (iileh]
! g Buddiqr X6zl Dd Meloyd 945/, uooo 3¢ Jurddiq (e300 Sunued
paam dn
ues[d pue Buuds ur dn 25BASIp PUE 1095U]
wing “aouim ur SunesLug Iauim Bulsso) NdI qolely  JI2qUISAON
Arejues plal]
Z - - - - |elauan
a1 )
sauur], Uone.nuIIU0D B selllicljg) 2INSEIN] 1sad 108m Uonenp fimolisy [oaue) (1 ,.u_mw“ W

{01302 JAIJ[ PUB AL BNYURLZ UL 3DUILINDI0 S} 353d U000 10 1epusies [eIsUD) ] 3[qEL

19afoxd [07021p BUTYD) 10J Juswm20(] 193(01g




<L

"s11jouaq [eqoj8 pue [eoof ‘spordwl aalzeSau pue aanisod oy} ajen|eAd 01 pajuawajduu pus padojaaap 2q [jim ued Justussasse 1oedwil A J] B ‘UOIIPPE U] "SIUSWWIOD

aAIS pue uorjeotUNWIWoD i) mol [ spadxyg Ajjeolpoutad play 2 [j1m S1ouie] SUCTLIR UOIIBIIUNIIOD ‘SATO[ouyd3] NJ] JO uoneuswaldu ay) Funingg

uoneado
JB3q “YEaaq “yoid “prasup " :
jeaq J— q ™2d 1 H J—U&—.—U M-.:E.—th AT um:_w.ﬂa%l\ﬂdz
Z - - [eI1auas
X000¥ DS BPUY %%¢1 uHemjiod ucnoy WIoM
! nuy[wsy HW uLporeya-sojkdioqyo 10p1dg pey uoNod Y1o] U |, Wdl potiad ojnsny  ¢dog
¢ X000C YA Buifexds uopoD sanq Snqunsg
OF unpofeyds  ¢'g -uejd uono) . e12Ua8
IS BpUy %81
X000¥ 04 pladopepiuy g1+ e
nu/u unuesn uon
(| ewnuy an sasu pus oy oo wat
z nu oz uripoeyLasoyaidaoys $331W J8a] SULIOJIIOTA] dir ] Toro
nuyjugy §TST uo paseq surdeadsg #.H.M%B:om D LIOM poLiad
o9 waqeplidd ¢ U03300 PR YL og ‘wsndny-Anf
D uizesweqe [ Honoy a1 Jear
. 1opids pay] .
nu /[u pg DF ULIoTeyAd uopon)  ssng
: 0 -
7 MUt /TH00T S OF [o§ovip O¢ Surkzads wejd uone) [BIaURD)
nut /[WeOZ Od uaqepukd - 6] .
i /Tug | 10 O unoaueqe 871

109[o1d [0J021p BUIYY) 10J TUAWNIO(] 103[01g




Project Document for China dicofol project

7.5 Public awareness of IPM and Stockbolm Convention raised

The main labor is women and elders in agriculture in China because the young people get into cities
for jobs. So most of farmers are poor educated. They cultivate depend mainly on experience. They know
well about traditional chemical pesticides and worry about the risk that new variety might bring. Because
of the lack of systemic monitoring technology, the control against pests and diseases depend on spray
chemicals regularly. This causes wastes of large amount of chemicals and the pollution to the
environment.

This project will disseminate the hazards that DDT can cause and the relation between dicofol and
DDT via broadcast, television, mobile, hot line, newspaper, post, etc. Strengthen the public understanding
to POPs. Let the official, manufactures and dealers of pesticide, farmers, dealers and consumers of
agriculture end-products to understand the potential risk of dicofol and DDT, and to reject the use directly
or indirectly dicofol and DDT related products.

7.6 Manufactures and research institutes motivated to improve alternatives that are more
environmental friendly and cost-effective

In order to sustain the development of the project and attract more enterprises to take part in the
development of alternatives, the Project will organize the experts to draft a plan for the promotion of the
alternative development and organize a mobilization meeting to attract the participation of enterprises.

The alternatives that produce by the enterprises that voluntary to participate in the Promotion Plan
develop will be evaluated by small scale pilot planting in demonstration area for the economic feasibility,
effectiveness and the impact to the environment. The recommended alternatives will be disseminated as
candidates alternatives so that to promote the development, enlarging production of the alternatives.

8. Expected global and local benefits

As a typical persistent organic pollutant, DDT as well as its metabolites, is highly toxic, hard to
degrade and persistent, can spread through atmosphere, biosphere and ocean current, and thus have a
direct or potential harm to the global ecosystem and human health.

The implementation of this project will eliminate the release of DDT into environment through
production and consumption. The benefits from the elimination will include:

a) Reduction of DDT and dicofol level in air, water, soil and agricultural products and
improvement of the local and global environment;

b) Improvement of farmers’ knowledge of IPM, their acceptance on the concept even in control of
other pests, and cultivation techniques which will reduce the use of pesticide and sustain the
development of the relevant crop production;

¢} Monitoring and predicting system will be set up in demonstration countries, which will
promulgate not only mite occurrence but also other diseases and insects information, as well as
new pest management technologies. Chemical application will be reduced, which will benefit
local farmers and environment, as well as nationai and globe environment;

d) Promotion of the production and consumption of environment friendly alternatives;
¢) Enhancement of public awareness in environmental protection;

f) Increase of the farmers’ income from the higher quality of the products because of adopting
IPM technologies.
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Annex [11

Program for Closure of Non-closed Dicofol Production Plants
Background
Overview of dicafol production in China

Dicofol is one kind of the key acaricides to kill egg, young mites and adult mites with broad spectrum,
cheap, excellent efficacy and is widely used for controlling mites in agriculture. At present, the scope of
distribution and use of dicofol covers most provinces in China, as it is suitable to grow income-generating
crops, There had been 6 enterprises that produce dicofol technical materials and 116 enterprises produce
dicofol formulations. Dicofol is mostly used on cotton, apples and citrus crops. Other crops include
strawberries, mint, beans, peppers, tomatoes, pecans, walnuts, stonefruit, cucurbits, and non-residential
lawns/ornaments.

Based on the available data from 2000 to 2004, total annual domestic agricultural usage of dicofol
averaged 3,500 MT of active ingredient and 4,000 tons of DDT as intermediate, half of which was from
the non-closed system. Now, there are two registered producers for technical grade dicofol in Hebei and
Shandong provinces, while the consumption distributed throughout the mite-affected provinces of China.
DDT used in their production was purchased from Tianjin Chemical Engineering Co. Ltd.

The present process for manufacturing dicofol uses DDT as the starting material. The DDT, 1,1,1-
trichloro-2,2- bis(p-chlorophenyl)ethane, (p-CICsHs)CHCCIls, or Ci4HyCls were manufactured by the
reaction between chlorobenzene and trichloro-acetaldehyde in the presence of sulphuric acid. DDT is
dehydrohalogenated with alkali to afford 1,1-bis(chlorophenyl) dichloroethylene, which is chlorinated to
afford 1,1-bis(chlorophenyl)-1,2,2,2-tetrachloroehtane. It is then converted to the desired product, 1,1~
bis(chlorophenyl)-2,2,2-trichioroethanol or dicofol by placing in a hydrolysis reaction vessel with p-
toluene-sulfonic acid, sulfuric acid and water.

According to the requirement of the Stockholm Convention, use of DDT as intermediate in non-closed
system is not an acceptable use. Moreover, the production of dicofol caused the release of about 1,000
MT DDT containing wastes and 10% by weight of DDT “impurity” in the final products, releasing
hundreds tons of DDT impurity to the environment during the spraying of dicofol in 23 provinces in
China. In order to minimize the release and potential risk of DDT from dicofol production and usage,
closure of non-close dicofol production facilities was identified as a higher-priority component in the
whole strategy.

Zhangjiakou Greatwall Pesticide & Chemical Group

Zhangjiakou Greatwall Pesticide & Chemical Group (Zhangjiakou), located at Shacheng town,
Zhangjiakou city of Hebei province, is a state-owned large enterprise, near the upper reaches of the
Guantin reservoir, which is an important source of drinking water for Beijing, the capital of China.
Zhangjiakou began its DDT and dicofol production in 1970 and 1978 respectively. It had been using self-
produced DDT as raw materials for dicofol production until it stopped its DDT production in 1983. Then
Zhangjiakou purchases technical DDT from Tianjin Chemical Engineering Co. Ltd. lts production ability
of 20% emulsifiable dicofol solution is about 2000 ton/a in recent years.

Zhangjiakou has the pesticide registration certificate (issued by Institute for the Control of Agrochemicals,
Ministry of Agriculture) and manufacturing license (issued by National Development and Reform
Commission) of dicofol technical, emuisifiable formulation and suspension,

There are mainly five procedures in the dicofol production: smelting, chloridizing, hydrolyzing, refining
and emulsification making. Waste acid and wastewater produced in the procedure 1, 2, 3 and 5; and waste
gas produced in procedure 4, which could be absorbed by an absorbing tower and sold out. Some solid
contaminants produced during the equipment maintenance.
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In Zhajiakou, the large volume of liquid wastes produced in the DDT and dicofol production were not
properly treated in the past years from lack of management and suitable technologies. About 400m* (500
tons) waste liquid with a DDT concentration higher than 0.16g/L was collected in a glass fiber reinforced
plastic pool and 20 tons of contaminated materials with a DDT content about 0.56~1.65ppm dumped in
the northwestern of the plant. The distance from the dumping site to the nearest farmland is only 600
meters. Moreover, the scatter, leakage and evaporation of DDT during the dicofol production were also
not neglectable. The DDT content on the ground surface in the storage warehouse is as high as 0.36g/g,
which preliminarily revealed that the storage house, workshop and waste sites were highly polluted.

Zhangjiakou has 3 sets of production lines for dicofol, consisting of mainly the following facilities: 3
smelters (2500 L), 3 chloridization kettles (1500 L), 3 graphite condensers (1500 L), 3 refining kettles {10
000 L), 4 dicofol TC containers (30 000 L), 2 dicofol EC containers (50 000 L) and 1 package machine
(10 000 L). All these equipments should be 1egarded as contaminated facilities because they contact with
DDT or dicofol in the production process.

Zhangjiakou will prepare for changing into the PVC pipeline production(5000 t/a).
Shandong Dacheng Pesticide Co. Ltd

Shandong Dacheng Pesticide Co. Ltd (formally Zhangdian Pesticide Factory, Dacheng for short,), located
at Zhangdian district of Zibo city, Shandong province, established in 1949, is a state owned enterprise
engaged in the production of pesticide and chloral chemical. It is also the leading pesticide manufacturer
in Shandong province. Among China's first test-run stock enterprises, the "Dacheng stock” has been in the
Shanghai Stock and Securities Exchange since 1995. Dacheng began its DDT production in 1968,
enlarged the production capacity to 2500 tons/a in 1982 and stopped in 1983 according to the instruction
of State Council of China. The factory is in the Southeastern of the urban district. Some of the original
workshops were modified as mechanical repair & assemble workshops; some were changed as dicofol
workshops. Dacheng’s dicofol production began in 1979 and enlarged to 3000 t/a emulsifiable dicofol
solution in 1981, After 1983, Dacheng purchase its DDT technical from Tianjin Chemical Engineering Co.
Ltd. Its production ability of technical grade is about 1600 ton/a in recent years.

Dacheng has the pesticide registration certificate and manufacturing license of dicofol products(XK13-
200-00449) for both the technical grade product(PD87106) and emulsifiable formulation(PD85126-7).

Dacheng has 4 sets of production lines and the dicofol production technology is generally same as the one
in Zhangjiakou including: 4 smelters, 4 chloridization kettles, 4 graphite condensers, 4 refining kettles, 6
dicofol TC containers, 4 dicofol EC containers and 2 package machine. Moreover, it invested 6.45 million
for the modification of alkaline hydrolysis and purification processes to improve the transformation ratio
of raw material and reduce the DDT content in the final dicofol products.

In Dacheng, the wastewater containing little DDT preliminarily precipitates and neutralized by caustic
alkali. Then it flows to the main of the sewage disposal plant of the factory. The sediment of the
precipitation pool (5.5mx2.5mx[.5m) was desilted annually, which was disposed as industrial wastes.
Comparing with Zhangjiakou, there are few solid wastes accumulated in Dacheng. Moreover, the floor of
the dicofol workshop covered by granite is impermeable. Therefore, the probability of the pollution of
underground water is relatively small.

Dacheng will prepared for changing into the glyphosate production (50000 t/a)

Without the requirement of Stockholm Convention and this project, Zhangjiakou and Dacheng will
continue their dicofol production in non-ciosed system using DDT as raw materials for the mite control
on crops. With the increase of the cotton, apple and citrus production, the production of dicofol in the
open system is likely to increase to satisfy demand. The increase is also to enlarge the DDT and other
high toxic waste emission during the production process.
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Barriers:

The profit loss from the closure of dicofol production and the investment for production line change is a
body blow to enterprise owners. As for Zhangjiakou the output of 20% emulsifiable dicofol is about 2000
tons/a and the selling profit is about 4 million per year. Dacheng has a bigger output about 8000 tons/a,
and the profit loss is about 16 million per year from the closure of dicofol production. Zhangjiakou plans
to change the production as PVC pipeline after the closure of dicofol production line, which need an
investment of about 44 million. Dacheng wants to change the production line as glyphosate, the
investment need is about 71 million.

The job and salary loss of the workers will also arouse serious social problems in the local communities.
There are about 52 and 98 workers supposed to lose their jobs directly from the closure of dicofol
production in Dacheng and Zhangjiakou, no tconsidering the unemployment of other plants caused by the
closure of the two enterprises, because they produce emulsifiable products by technical grade dicofol
bought from these two enterprises. The job loss will directly reduce their income and make them
economically embarrassed, as most of the workers are not so rich, relying only on their salaries. In
addition, their re-employment is not an easy task for the local communities.

The pollutants and contaminated materials’ cleanup is a [aborsome and time consuming activity, DDT
pollutants and contaminated wastes are hazardous wastes according to the related regulations in China.
The cleanup, collection, transportation, storage and disposal are complex with high risks and the
treatment and disposal cost is very high.

Activities:

One of the key elements of the project is to phase-out the production and use of DDT and dicofol. This
can only be achieved through permanent closure of all the non-closed dicofol producers in China. After
the closure, DDT contaminated workshops, equipments and accessories should be cleaned up as soon as
possible to prevent the risk to the local environment and human health. The production change in
Zhangjiakou and Dacheng should be speed up as well.

This component for closure of the two non-closed dicofol production lines in Zhangjiakou and Dacheng
mainly includes six activities:

1. Preparation work and action plan for production closure, including:

Development of two technical guidelines and an action plan to cover the entire spectrum of activities to
constitute the Environmentally sound management (ESM) of DDT contaminated sites and disposal of
hazardous wastes containing DDT. During the preparation, related technical guidelines of BAT/BEP and
‘Basel convention’ should be considered and followed according to the actual situation.

€ A guideline for DDT decontamination/cleanup of equipment/workshop
€ A guideline for ESM of contaminated sites;
€ An action plan for production line closure and waste cleanup

Re-employment training workshop for the 150 unemployed workers; safe production and waste
management are also important contents for training.

2. Implementation of the closure, including:

1) A coordination conference attended by central and local government departments, enterprises
and stake holders concerning dicofol production will be held to implement the closure of
dicofol production smoothly;

2) Promulgation of prohibition instruction for the non-close dicofol production, including at
least the cancellation of the Registration certificate and Manufacturing license of dicofol
technical, formulation and suspension, and the seal-up of production district;
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3) Seal-up of the non-closed dicofol production workshop and district, including the closing
down of major manufacturing equipment; cutting down the power, water and steam supply
for the facilities of dicofol and sealing up the workshops, warehouses and district concerned.

Cleanup of DDT contaminated equipments/workshop/waste, Zhangjiakou and Dacheng have all the
production facilities for the production of technical and emulsifiable dicofol products, and the related
DDT contaminated workshops, warechouses, equipments, residuals, liquid and solid waste in the
original sites. Moreover, Zhangjiakou has also the DDT production workshops. So the cleanup
process consists of the following activities:

1} Trainings:
» Training workshop for DDT waste/equipment cleanup;
« Training workshop for ESM of DDT contaminated sites;

2) Cleanup of the original workshops for DDT and dicofol production; Since the ground and
wall of the workshops were covered by cement layer so the pollutants were not supposed to
come into the deep layer, which could be decontaminated by shoveling and re-painting. The
contaminated internal layer of the wall and the ground would be removed at first; then re-
covered by cement and re-painting. The external wall would be washed and re-painted. The
total area to be cleaned up is about 24000 M and the residual produced during the cleanup
process is DDT contained waste.

3) Cleanup of equipments for dicofol production; For each of the dicofol production line, there
are mainly 7 sets of primary devices for the production of dicofol in Zhangjiakou and
Dacheng, each of them consisting of a 2500L smelter, a 1500L chloridization kettle, a 1500L
hydrolysis kettle and a 10 M3refining kettle at least. Dimethylbenzene and steam would be
needed for the complete washing of these devices. The solvent after the washing would be
stored in plastic barrels. All the steam and waste gas produced in the process would be
cleaned by filtration or absorption.

4) Cleanup of the pipelines and accessorial equipments; the pipelines and accessorial
equipments including the condensers and pumps would be dismantled then washed separately.

5) Cleanup baseoil and emulsifiable solution containers; the residual liquid in the containers
should be removed at first, then be blown off by high-pressure steam, and interchanged by
high-pressure air for several hours. After the pre-treatment, worker enters into the vessels to
clean the surface of the containers. The residual produced during the cleanup process is DDT
contained waste.

6) Waste package and temporary storage; It was estimated there would be 700 tons of DDT
contaminated liquid and solid wasted, including about 500 tons of DDT wastewater, 20 tons
of DDT contaminated residual and slag, 180 tons waste solvent and contaminated materials
produced in the cleanup process, which should be packed and temporarily stored.

7} Monitoring during the cleanup process; 140 samples would be taken and analyzed in the
whole cleanup process.

DDT waste transportation and disposal; Considering the high environmental and health risk,
temporary storage is not considered as a good solution. In addition, waste exportation for final
disposal is not a cost-effective and environmentally sound manner since China has the ability to treat
DDT wastes. About 700 tons DDT waste will be disposed in the qualified hazardous waste treatment
centers to ensure DDT and other persistent organic pollutant is disposed of in an environmentally
sound manner, taking into account of the international rules, standards, and guidelines including the
technical guidelines of Basel Convention and BAT/BEP and relevant global and regional regimes
governing the management of hazardous wastes. Although the high temperature incineration by
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rotary kiln or cement is the major method for disposal of hazardous wastes, non-combustion
technologies are also possible alternatives. The related waste should be transported to certified
hazardous waste treatment facilities and disposed by operators licensed for the treatment of chlorine
pesticide related wastes (HW04),

5. Carry out site evaluation; develop the measures to be needed for control the risk of the contaminated
sites and conduct institutional control measures as early as possible.

1) Site monitoring and environmental risk assessment;
2) Develop measures to be needed for risk control or elimination,

6. Facilitate implementation of the institutional control measures to case the environmental impact. The
institutional control measures will be submitted to the local authorities and EPBs to promote their
actual application as early as possible.

Social Impact Analysis

Dicofol is classified by the World Health Organization as a Class 111, 'slightly hazardous' pesticide, its
acute oral L.D350 (the dose required to kill half a population of laboratory test animals) for dicofol is 595-
690 mg/kg for rats. Like many insecticides and acaricides, dicofol is a nerve poison. The exact mode of
action is not clear although in mammals it causes hyperstimulation of nerve transmission along nerve
axons (cells). This effect is thought to be related to the inhibition of certain enzymes in the central
nervous system. Moreover, the DDT used as raw material and remained as residual will arouse serious
health risk for the workers and end users.

Closure of non-closed dicofol production will permanently phase out about half of the dicofol products on
the market and reduce the DDT production accordingly. In addition, it will promote the research,
production and use of alternatives that are more effective and environment friendly. Therefore, the local,
national and global environmental benefits will be the direct outcome of the related activities. However,
the closure will also arouse some negative impacts to the local communities, workers, and plant owners,

a. Positive influences; following are some positive influences from closure of non-closed dicofol
production:

1) Directly decrease the dicofol production, use and poilution and speed up the dicofol and DDT
phase out, about 2,800 MT/a of DDT production and consumption will be eliminated
correspondingly;

2) Decrease the environmental emission frem dicofol and DDT production, distribution and usage,
about 1,000 MT/a of waste containing DDT reduced correspondingly;

3) Reduce approximately 350 MT/a of DDT released to environment via the use of dicofol with
DDT impurity;

4) Improve the local, national and global environmental and ecological quality;
5) Improve the quality and reduce the toxic residual of the agricultural products;

6) Give new opportunities for the plant owner to do the technology reform and make their
products more competitive;

7} Decrease the human health risk caused by the production, distribution and wsage of dicofol and
BDT.

b. Negative impacts, following are some negative impacts aroused from closure of non-closed
dicofol production:

1) To the worker of dicofol and DDT workshop
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« Lose their salaries (salaries are the major family income for most of the workers)

- 20 management staff{ 2000 /m/p) and 80 workers{ 1500 /m/p) for dicofol production
in Shandong Dacheng Chemical Co. Ltd

- 50 staff (1500 /m/p)for the dicofol production in Zhangjiakou Pesticide & Chemical
Co. Ltd.

« Pressure from the re-employment
- Re-employment is very difficult in China now, especially for the less developed areas.

- Most of the workers with little education will face more challenges.
2) To the company owner

» Lose income from dicofol’s sale

- Dicofol production and sale still takes very important role in the total annual income of
Zhangjiakou and Dacheng, the closure will reduce their profits in a short term directly.

In the implementation of PDF-B project and public awareness enforcement, the plant owners agree to
bear the profit loss, salary loss and investment for production change.

Risks:

Equipment dismantling, cleanup and waste treatment technology for closure of dicofol production does
not meet performance requirements.

The risk will be addressed through the selection of a recognized waste management company and the use
of a proven approach for handle DDT and dicofol contaminated wastes. In addition, active supervision
over dismantling and waste disposal will also mitigate this risk.

Incremental Cost Analysis:

Baseline Scenario The baseline scenario reflects the continued production and usage of dicofol for mite
prevention and control on cotton, apples and citrus crops. China is producing around 3,500 tons of
technical grade dicofol and 4,000 tons of DDT as intermediate. Half of the products were from the non-
closed system at Zhangjiakou Greatwall Pesticide & Chemical Group and Shandong Dacheng Pesticide
Co. Ltd, while the consumption distributed throughout the mite-affected provinces of China. With the
increase of the cotton, apple and citrus production, the production of dicofol in the open system is likely
to increase because of dicofol is of the broad spectrum, cheap, excellent efficacy and widely used for
controlling mites in agriculture. The owners of the non-closed dicofol system and DDT production are
also likely to modify and enlarge their capacities correspondingly to satisfy demand.

GEF Scenario Regarding non-close dicofol production using DDT as intermediate, the project will stop
production and physically close and clean up both the two dicofol manufacturing facilities at Zhangjiakou
Greatwall Pesticide & Chemical Group and Shandong Dacheng Pesticide Co. Ltd to achieve a elimination
of 2,800 MT/a of DDT production and consumption. It will also reduce about 1,000 MT/a of waste
containing DDT and 350 MT/a of DDT released to environment via the use of dicofol with DDT impurity.

Incremental Cost Analysis The non-close dicofol production closure is described under component 3,
please see the detail in the “Activities’ section above. The baseiine and GEF Alternative information for
the non-close dicofol is summarized in the following table:
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Annex IV

Program for Optimization of Existing Closed-system Dicofol Production
Background

According to the requirements of the Stockholm Convention (the Convention thereafter) on Persistent
Organic Pollutants, China is obliged to phase out POPs, DDT is an organochlerine pesticide persistent in
the environment and listed as one of the 12 POPs in Convention. However, The dicofol production via
DDT in a ¢losed-system site is allowed by the Convention. Such production and use shall cease after a
ten-year period, unless the party concerned submits a new notification to the Secretariat of the Convention
in which case the period will be extended for an additional ten years. DDT will be stopped after 2009 in
non-closed system and the monitoring of dicofol production in closed system will be strengthened.
Although dicofol is produced via DDT, DDT will thus release to the environment. As a cheap acaricide
with broad spectrum and excellent effect, dicofol has been used for 50 years, until the extension of its
alternatives for mites control in agriculture. However, dicofol production will maintain for several years
in the future. In order to minimize the release and potential risk of DDT, dicefol should be produced in a
closed system production process and a serious of management and DDT control measures should be
carried out,

In China, during the PDF-B stage of this project, through the improvement of production technology,
Jiangsu Yangnong Chemical Group (hereafter Yangnong Group) became the only dicofol production
plant, which met the requirements of the closed system production process listed in the Convention,

The dicofol production process in Yangnong Group was built in 1976. With development in 1970s and
1980s, Yangnong Group became the biggest dicofol production enterprise in China. In 1983, when DDT
was banned as the agricultural pesticide, Yangnong stopped its production. In recent years, Yangnong has
spent around 70 millions RMB for the improvement of the dicofol production technology. As a result,
DDT only present as the intermediate in the tube and kettle during the dicofo! production. The
transmission efficiency of DDT to dicofol increased greatly from 80% in past to 95% today. Wastes from
the production are well managed and treated with special measures. (Fig. 1 shows the dicofol production
process in Yangnong Group)

CCLCH | Conde |DDT| Alkal | DDE| Chlor |CI- Hydro Dic
UgHsl | 0 Mo ‘ i lyzati [~ ofol
; Wast i Waste g | Waste | | Waste |
poe ' water 1 | acid2 1 | water2 |

b e = —— o e m e ————

Figure 1. The dicofol production process

Dicofol is produced from trichloroacetaldehyde (CCI3CHO) and chlorobenzene (C6HSCI) though
condensation, alkalization, chlorination and hydrolyzation processing. First, condensation reaction of
CCI3CHO and C6HS5CI vyields DDT in the presence of sulfuric acid. DDE is produced during the
alkalization process from DDT and transferred into chlorination kettle and mixed with chlorine.
Afterward the chloridized DDT is put into hydrolyzation kettle and reacts with H20 to produce Dicofol.
After purification, Dicofol can be packed and sold at markets. The waste acid and wastewater in the
process are treated with special measure to minimize the influence to the environment.
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In Figure | it shows that DDT remains in the waste acid, wastewater and the dicofol product. In addition,
the workshop air may contain DDT due to the leakage during the production process. Thus, in order to
estimate the environmental risk of dicofol production, samples were collected in Yangnong Group in
PDF-B stage. The samples included waste acid 1 (mainly H,SO; from the condensation kettle),
wastewater | (from the alkalization kettle), waste acid 2 (sulfonic acid from the hydrolyzation kettle) and
wastewater 2 (from the hydrolyzation kettle). The samples were collected to estimate the DDT in the
waste. Five workshop air samples were coliected following the “Sampling criterion for hazardous
substances in the air of the workshop (GBZ 159 2004)” to estimate the workshop air risk. The workshop
air samples are as follows: Airl - outside the condensation kettle, Air2 - between the condensation kettie
and alkalization kettle, Air3 - inside the office room, Aird4 — outside the alkalization kettle, Air5 —around
the outlet of the waste acid the wastewater.

The DDT results are as follows in Figure 2.

Figure 2 DDT results in the workshop air samples

In the five workshop air samples, p,p’-DDE was the main congener, while only in the sample Air4 p,p’-
DDT was detected. The DDT levels in these samples were very low. Especially for p,p’-DDT, the highest
ievel was only 264 ng/m3 in sample Air4 outside the alkalization kettle, while the Chinese standard
(GBZ2-2002) for p,p’-DDT in the workshop is 6 mg/m3. It shows that the production kettle and
connection tubes are good enough to prevent the DDT leakage during the production.

Table 1shows the DIDT levels in the wastewater and waste acid samples.
Table 1 DDT levels in the samples (mg/L)

Site p:p'-PDE | p,p'-DDD | o0,p'-DDT | p,p'-DDT >DDT
Waste acid | 093 105 536 2492 4130
Waste acid 2 851 53.6 377 156 1437
Wastewater | 141 <1.0 8.71 5.07 155
Wastewater 2 379 10.3 41.2 7.23 438

A standard vatue of “low persistent organic pollutants” (50 mg/kg) for p.p’-DDT pollutants was given by
the COP3 meeting. In this dicofol production process, the highest levels (2492 mg/L, below the standard)
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of p,p’-DDT was detected in sample waste acid 1 collected from the condensation kettle. In the
condensation Kettle, the CCI3CHO condensed with C6H5CI to produce p,p-DDT.

In addition, DDT residue were analyzed in some batches of dicofol products The results show that DDT
in all batches of the dicofol product was below 0.1%, the domestic and international dicofol product
standard.

In this dicofol production process, DDT only present in the reaction kettle and its levels in dicofol product,
wastewater and waste acid are below standards. It meets the requirements of the closed system dicofol
production process.

As a typical organo-chlorine chemical production, PCDD/Fs may release from the dicofol production,
During the PDF-B phase of this project, PCDD/Fs were also analyzed in the dicofol product, the
wastewaler and the waste acid. 0.17 ng TEQ/L of PCDD/Fs was in the waste acid 1 and the waste acid 2;
while 0.005 pg/g and 0.093 ng/g were in the wastewater | and the wastewater 2, respectively, PCDD/F's
in dicofol product were 0.084 ng/g, which were similar to PCDD/Fs level in p-dichlorobenzene product
(0.04 ng/g) listed in the Dioxins toolkit 2006,

Based on the above POPs analysis results, a workshop for the evaluation on the closed system dicofol
production in Yangnong Group was held in 2007, The participants were experts from the State
Environmental Protection Administration, Pesticide Association, Chemical Association, Research Center
for Eco-Environmental Sciences of Chinese Academy of Sciences and etc. The management on dicofol
production in Yangnong Group and the above analysis results were presented in the workshop, so the
consensus was that the production technology in Yangnong Group met the requirements of the
Convention. :

Risk

Although the production technology of dicofol in Yangnong Group meets the requirement of the closed
production of the Convention, there are still the release of DDT and other pollutants in the wastewater
and waste acid. DDT pollution may occur if there were accidents in the dicofol production or under poor
operation. In order to minimize the environmental risk during the dicofol production, the waste acid, the
wastewater, the dicofol product and the workshop air should be under control. In this project, a
framework for management will be built so as to better manage the wastewater and the waste acid.

Activities
The component for optimization of existing closed-system dicofol production includes three activities:
4.1 Optimization of existing closed-system dicefol production

4.1,1 Improve the operational rules and skills of Yangnong pesticide Co. Ltd closed-system dicofol
production, in particular the rules and skills with regard to the management of the wastewater and the
wasle acid released from the dicofol production. The operational rules will aim at the special roles of the
managers, the technicians and the workers and a measures for emergency in case of accidences should be
developed as part of the operational rules.

4.1.2 Build up regular record and data report mechanism that satisfactory to ClO and submit such record
to CIO periodically.

4.1.3  Trainings for enterprises and stakeholders about above mentioned operational rules and the
requirement on record and data report mechanism.

4.2 Develop and carry out periodical monitoring and inspection plans.

4.2.1 Set up a framework on pericdical supervision and monitoring of DDT in the workshop of
dicofol production facility, the wastewater, the waste acid dicofol products. In the framework, the DDT
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and other POPs will be monitored in each batch of dicofol product by Yangnong Group, and DDPT in
workshop air, the waste acid and the wastewater by Yangnong Group by quarters.

This framework will be built by cooperation among the environmental experts , the managers and the
technicians of the enterprises. In the framework, the analysis items will include p,p’-DDT and other DDT
congeners.

As the dicofol production is very complicated, many organo-chlorine chemicals are formed during the
production. These chemicals may interfere the analysis of dicofol product and waste. The analytical
procedure used in PDF-B phase was too complicated to operate for enterprise’s quality control and the
relevant agencies. So, the economic and fast analysis methods of DDT and other POPs for dicofol product,
wastewater and waste acid in the dicofol production will be explored under the guidance of the domestic
and international guideline.

4.2.2 Consult with enterprise and local EPB on the framework on periodical supervision and monitoring
of DDT.

4.2.3 Periodical monitoring of the DDT or other POPs in the dicofol product, the wastewater, the waste
acid and other pollutants.

4.2 4 Select qualified firm of institute to carry out independent monitoring the potential DDT release at
least twice per year, for inspection and verification the eligibility of the dicofol product in Yangnong
Group.

Social Impact Analysis

As a typical POPs, DDT as well as its metabolites, is highly toxic, hard to degrade and persistent, can
spread through atmosphere, biosphere and ocean current, and thus have a direct or potential harm to the
global ecosystem and human health.

The implementation of this project will eliminate the release of DDT into the environment. The capacity
of dicofol in Yangnong Group was about 2000 tons in recent years. In the past, the transmission
efficiency from DDT to dicofol was only 80%, which means that about 500 tons of DDT (20% of the
DDT materials) were released to the environment via wastewater, waste acid and dicofol product. During
the PDF-B phase of this project, through the improvement of dicofol production technology the
transmission efficiency from DDT to dicofol, the release of DDT via production process and spraying has
been reduced remarkably; The investigation on the wastes and dicofol product show that as of today, only
few DDT releases to environment in the closed system dicofol production process of Yangnong Group,
and the residues of DDT existing in dicofol could meet the relevant requirements of China and FAQO.

The safe manage of the wastes for the dicofol production will dramatically reduce DDT release to the soil
and water,, which will generate great health benefit to the local community. Although DDT concentration
in the wastewater and the waste acid from Yangnong Group is very low, DDT concentration may increase
in the wastewater and the waste acid in case of emergency and maintenance, while a good framework on
the waste management will prevent from it. In addition, the framework could also minimize the
environmental risk of the wastes emitted from the dicofol production.

The trainings held in this project will raise the public awareness on environment protection. Well
operation in the dicofol production will decrease the probability of accident and DDT release to the local
environment.
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Document for your kind support to get them signed by the Government Coordination
Agency, the Ministry of Finance, for the project.

We would be most grateful if you could forward the three signed copies to the
Ministry of Environmental Protection of China (MEP), China, for their signature as
the Project Implementing Partner. UNDP will then approve the project document and
we will send to each party a fully-signed copy for record.

Thank you for your cooperation.

Yours singergly

Subinay Nandy
Country Director

Mr. Zou Ciyong

GEF QOperational Focal Point in China
International Department

Ministry of Finance

cC: Mr. Yu Lifeng
Deputy Director General
Foreign Economic Cooperation Office
Ministry of Environmental Protection

2 Liangmahe Nanluy, Beijing, China, 100600, Tel: 86-10-85320800 Fax: 86-10-85320%00 www.undp.org.cn
PELEEZDMER=S #H%H: 100500
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Annual Work Plan

China - Belfing
Awardld: 00050191 Report Date: 30/11/2008
Award Title: 3345 POPS FSP DICOFOL
Year: 2008
ProjectiD Expected Outputs Key Actlivitles Timeframe Responsible Party Planned Budget
Start End Fund Donor Budget Descr Amount LSS
00061862 3345 POPS FSP DICOFOL 1.capacity build & policy mal CPR-State Environmental Protec | 62000 GEFTrustee 71300  Local Consultapts 55,350.00
CPR-State Environmental Protec 62000 GEFTrustee 71600  Travel 240000
CPR-State Environmental Pratec 62000 GEFTrustee 72106  Contractual Services-Companie 106,350.00
CPR-State Environmental Protec 62000 GEFTrustee 72400  Communic & Audio Visual Equip $55.00
CPR-State Environmental Protec 62000 GEFTrustee 74100 Professional Services 3,000.00
CPR-State Environmental Protec | 62000 GEFTrustee 74500  Miscelianecus Expenses 143.00
2.|PM demonstration progral CPR-State Environmental Protec | 62000 GEFTrustee 71200  Internafional Consultants 38,438.00
CPR-5State Environmental Protec | 62000 GEFTrustee 71300 Lacal Consultants mw..cmm.oo
CPR-State Environmental Pratec 62000 GEFTrustee 72100  Contractuzal Services-Companie 1,298,892.00
3.closure of dicofel praductic CPR-State Environmental Protec | 62000 GEFTrustee 71200 Intemational Consultants 16,000.00
CPR-State Environmental Protec | 62000 GEFTrustee 72100  Contractual Services-Companie 706,530.00
4_optimiz dicofel production CPR-State Envirconmental Protec 62000 GEFTrustee 72100  Contractual Services-Companie 401,550.00
5.monitor and evaluaticn pla CPR-State Envirenmental Protec | 62000 GEFTrustee 721060 Contractual Services-Cornpanie 66,250.00
CPR-5tate Envirenmental Protec | 62000 GEFTrustee 74500  Miscellanecus Expenses 750.00
6.national replication progray CPR-State Envirenmental Protec £2000 GEFTrustee 72100  Contractual Services-Companie $00,000,00
?.praoject management CPR-State Envircnmental Protec 62000 GEFTrustee 71400 Contractual Senvices - Individ $00,725.00
CPR-State Envircnmental Protec | 82000 | GEFTrustee 71600  Travel 24,825.00
CPR-5tate Envircnmental Protec | 62000 GEFTrustee 72200 Equipment and Furniture 56,063.00
CPR-State Environmental Protec 62000 GEFTrustee 72400 Communic & Audio Visual Equif 9,000.00
CPR-State Environmental Protec 62000 GEFTrustee 74500 Miscellaneous Expenses 1,200.00
TOTAL 2,703,683.00
GRAND TOTAL 2,703,683.00
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Annual Work Plan_

China - Beijing
Award 1d: 00050191 Report Date: 30/11/2008
Award Title: 3345 POPS FSP DICOFOL
Year: 2010
ProjectiD Expected Dutputs Key Activities Timeframe Responsible Party Planned Budget
Start End Fund Donor Budget Descr Amount US$
00061862 3345 POPS FSP DICCFOL 1.capacity build & policy ma CPR-State Environmental Protec | 62000 GEFTrustee 71300 Local Consultants 18,900.00
LPR-State Environmental Protec 62000 GEFTrustee 71600 Travel 1,600.00
{PR-5tate Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie: 46,900.00
CPR-State Envircnmental Protec | 62000 GEFTrustee 72400 Communic & Audio Visual Equi 105.00
CPR-State Environmental Protec 62000 GEFTrustee 74100  Professional Services 2,000.00
CPR-State Eavironmental Protec | 62000 GEFTrustee 74500 Miscellaneous Expenses 85.00
2.IPM demonstration progra CPR-State Envirenmental Protec 62000 GEFTrustee 71200  International Consultants 38,437.00
CPR-State Environmental Protec 62000 GEFTrustee 71300 Local Consultants 35,565,00
CFPR-State Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie 1,103,763.00
3.closure of dicofol productiq CPR-State Environmental Protec | 62000 GEFTrustee 71200 Intemnational Consultants 10,600.00
CPR-State Environmental Protec | 62000 GEFTrustee 72100  Contractual Services-Companie 198,470.00
4.optimiz dicofal productian CPR-State Environmental Protec | 62000 | GEFTrustee 72100  Contractual Services-Companie £1,030.00
5.monitor and evaluation ply CPR-State Environmental Protec 652000 GEFTrustes 71300  Local Cansultants 3,700.00
CPR-State Environmental Pratec | 62000 GEFTrustee 72100 Contractual Services-Companie 66,250,00
CPR-State Environmental Protec | 62000 GEFTrustee 74500 Miscallaneous Expenses 750.00
6.national replication pregra CPR-State Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie 125,000.00
7.project management CPR-5tate Envirenmental Protec { 62000 GEFTrustee 71400  Contractual Services - Individ 43,350.00
CPR-State Environmental Protec 62000 GEFTrustee 716800  Travel 16,550.00
CPR-5tate Environmental Protec 52000 GEFTrustee 72200 Equipment and Furniture 37.375.00
CPR-State Enviranmental Protec 52000 GEFTrustee 72400 Communic & Audic Visual Equif 6,000.00
TOTAL 1,835,840.00
GRAND TOTAL 1,835,840.00
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Annual Work Plan

China - Beijing
Award Id: 00050181 Report Date:  30/11/2008
Award Title: 3345 POPS FSP DICOFOL
Year; 2011
ProjectiD Expected Outputs Key Activities Timeframe Responsible Party Planned Budget
Start End Fund Donor Budget Descr Amount US§
Q0061862 3345 POPS FSP DICOFOL 1.capacity build & policy ma CPR-State Environmentzl Frotec 62000 GEFTrustee 71300 Local Consultants 8,100.00
CPR-State Environmental Protec 62000 GEFTrustee 71600 Travel 1,600.00
CPR-State Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie 32,600,00
CPR-State Enviranmental Protec | 62000 GEFTrustes 72400 Communic & Audio Visual Equig 105.00
CPR-State Environmental Protec 62000 GEFTrustee 74100  Professicnal Services 2,000.00
CPR-State Enviranmental Protec | 62000 GEFTrustee 74500 Miscellaneous Expenses 95,00
2.IPM demonstration progral CPR-State Environmental Protec 62000 GEFTrustee 71200  International Consultants 30,750.00
CPR-State Environmental Protec 62000 GEFTrustee 71300 Local Consultants 33,850.00
CPR-State Enviranmental Protec | 62000 GEF Trustee 72100 Contractual Services-Companie] 638,195.00
3.closure of dicofol preductid CPR-State Environmental Protec 62000 GEFTrustee 71200  International Consultants 5,000.00
4.gplimiz dicofol production CPR-State Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie 43,710.00
5.menitor and evaluation plg CPR-State Environmental Protec | 62000 | GEFTrustee { 72100 Contractual Services-Companie 43,500.00
, CPR-5tate Environmental Protec | 62000 GEFTrustee 74500 Miscellaneous Expenses 75C.00
B,national replication progra CPR-State Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie! 75,000.00
7.project management CPR-State Environmental Protec | 62000 | GEFTrustee 71400 Contractual Services - Individ 43,350.00
CPR-State Environmental Protec 62000 GEFTrustee 71600 Travel 16,550.00
CPR-5tate Environmental Protec | 62000 (GEFTrustee 72200 Equipmentand Furniture 37,375.00
CPR-State Environmental Protec | 62000 GEFTrustee 72400  Communic & Audic Visual mna_m 6,000.00
e
TOTAL 1,018,530.00
GRAND TOTAL T,018,530.00
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Annual Work Plan

China - Beijing

Award Id: 00030191 Report Date: 30/11/2008
Award Title: 3345 POPS FSP DICOFOL
Year: 2012
Project ID Expected Qutputs Key Activities Timeframe Responslible Party Planned Budget
Start End Fund Donor Budget Descr Amount US$
Q0081862 3345 POPS FSP DICOFOL 1.capacity build & policy ma | CPR-State Environmental Protec | 62000 GEFTrustee 71300  Local Consultants 4,050.00
CPR-5State Environmental Protec .| 62000 GEFTrustee 71600 Travel 800.00
CPR-State Environmental Pratee | 62000 GEFTrustee 72100 Contractual Senvices-Companie 12,550.00
CPR-State Environmental Protec | 62000 GEFTrustee 72400 Communic & Audio Visual Equi 53.0G
CPR-State Environmental Protec 62000 EFTrustee 74100  Professional Services 1,060.00
CPR-State Environmental Protec | 62000 GEFTrustee 74500 Miscellaneous Expenses 47,00
2.]PM demonstration progra CPR-5tate Environmental Protec | 62000 GEFTrustee 71200 International Consultants 15,375.00
CPR-State Environmental Protec 62060 GEFTrustee 71360  Local Consultants 3,425.00
CPR-State Environmental Protec | 62000 GEFTrustee 72100 Contractual Services-Companie 241,250.00
4.opiimiz dicofol preduction CPR-State Environmental Protec | 62000 GEFTrustee 72100  Contractual Services-Companie 43.710.00
5.monitor and evaluation play CPR-State Environmental Protec 62000 GEFTrustee [ 71200 International Consultants 17,600.00
CPR-5State Environmental Protec 62000 GEFTrustee 71300 Lacal Consultants 3,700.00
CPR-State Environmental Protec 52000 GEFTrustee 72100 Centractual Services-Companie 46,000.00
CPR-State Environmental Protec | 62000 GEFTrustee 74500 Miscellaneous Expenses 750,00
7.project management CPR-State Environmental Protec £2000 GEFTrustee 71400  Contractual Services - Individ 21,675.00
CPR-State Environmantal Protec | 62000 GEFTrustee 71600  Travel 8,274.00
CPR-State Environmental Protec 82000 GEFTrustee 72200 Equipment and Fumniture 18,688.00
CPR-5tate Environmental Protec | 62000 GEFTrustee 72400 Communic & Audio Visual Equig 3,000.00
TOTAL hﬂ.mﬂ..#
GRAND TOTAL 441,947.00
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