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Central Store, Repackaging
and Destruction

For repackaging the obsolete pesticides, the project team decided
to work with a special department of the Ministry of Defense. At
that time other reasonable alternatives were not available, while
the army was experienced in this kind of work and was also
having the necessary disciplined corps. Milieukontakt decided
to train a team of soldiers and their captain in repackaging.
The process was followed by an external, experienced expert
from Veolia Environmental Services (U.K.). Immediately after
the training, the soldiers in close cooperation with the Veolia
expert started repackaging. The repackaging activities were
intensively monitored by the Working Group, most specifically
by Ms Liuba Antoniciuc, a seasoned chemist. “I was involved
in monitoring and worked directly with the soldiers. During the
inventory I already checked registration of known and unknown
chemicals, of liquid and solid pesticides. During repackaging
I then regularly checked on site if certain pesticides could be
put together in one drum or whether having them in the same
drum could lead to a potential fire or explosion hazard. You
can recognize chemicals sometimes by colour (like sulphur) and
sometimes by odour (like ammonium). If chemicals turned out
to be a fertilizer and not a pesticide we put aside the fertilizers
as we did not need to repackage them. When we could not easily
recognize the substance, I sometimes mixed small quantities of
these chemicals and checked if any immediate reactions took
place or whether it was safe to store them together. It was an
immense amount of work but at least I can say that during
the one year of storage, before the repackaged pesticides were
taken for destruction in France, we did not have any explosions
or swelling of drums.”

Nowadays, there are several field test kits, which can help in
making a quick assessment of chemicals and determine whether
you are dealing with POPs or fertilizers. Tauw started to use
those during repackaging in the Kakheti region in Georgia. Field
test kits are still being developed to make finer assessments
and their use is recommended to avoid a situation where
unknown pesticides are mixed during repackaging. Other tests
are available, such as a DropEX-A, for determining magnesium
chlorate. Magnesium Chlorate, a material commonly used as
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a herbicide in the former Soviet Union, is a highly dangerous
material that has been the cause of both fire and explosion
during several repackaging projects in former Soviet countries.
Should Magnesium Chlorate be present in a store and it is found
to be mixed with another organic material or there is any concern
about handling this material, the following is recommended:
dissolve the materials at the recommended concentration or
higher dilution factor and spray over a large area. The areas
to be sprayed could include road side verges, concrete hard
standing and roads. It is important to note that concentrated
amounts of the materials are not disposed of in an area where
ground water is of importance either for consumption as drinking
water or environmentally. Releases to atmosphere are likely to
be inconsequential relative to the risk of serious injury when
handling Magnesium Chlorate.®

Ms Antoniciuc also closely monitored other parts of the work.
She checked at each store immediately after repackaging that
each drum had the necessary labels included. Also, in the central
store all pesticides were weighed by category and she verified
this. Further, she prepared reports for the Working Group and
for the Central Store management, and finally she also arranged
for decontamination of store sites after repackaging.

As a result of the repackaging, 108 tonnes of obsolete pesticides
were stored in the central warehouse (see paragraph below).
These 108 tonnes are more than the data of inventory showed.
The period between inventory and repackaging was more than
one year, during which the situation changed. Larger quantities
of highly polluted soil were repackaged than anticipated
during inventory. Also, during this one year the Working
Group disseminated a lot of information on risks from obsolete
pesticides and as a result citizens brought obsolete pesticides
stored at their homes to the larger stores, or contacted the
Working Group for reporting obsolete pesticides they kept at
home. In general we do not recommend to have a long period
between inventory and repackaging as this may lead e.g. to
ordering the wrong amount of repackaging materials.

It is recommended to centralize stocks of obsolete pesticides
in a limited number of collection centers before organizing

8 See also R. Cobban and K. Akhalaia, Field report, Repackaging Training and
Demonstration Project in Belarus, FAO-EECCA project, June 2011



transport at a larger scale (e.g. for export/destruction abroad).
The selection of Collection Centers (or Central Stores) is part
of the general planning process and constitutes an important
step for successful implementation. The selection process
guarantees the safest storage conditions for the stockpiles of
obsolete pesticides before their disposal. It must also guarantee
transparency in order that a collection center is accepted by all
local stakeholders.

The selection of Collection Centers was carried out according
to FAO’s ‘Environmental Management Toolkit for Obsolete
Pesticides Disposal Programmes’ (EMTK) °. Pre-selection of
potential Central Stores took place in September 2005 in the
Hincesti district. The Hincesti Working Group shortlisted three
potential Central Stores. In September 2005, detailed visits
to the preliminary pre-selected potential Collection Centers
were undertaken and each site was assessed according to the
preliminary guidelines of the EMTK.

After the pre-selection, one store remained that was suitable
as Central Store. This storage facility needed to be renovated
to comply with standards for Central Stores. Apart from that,
the store which was located in Stolniceni in fact had officially
780 owners. According to Moldovan legislation, 50% of these
owners would need to sign a form stating their approval to
rent out the store to be used as Central Store. The Hincesti
Working Group and national project coordinator Iordanca-
Rodica Iordanov had a hard time getting all the signatures
organized through the proper channels but finally around 400
signatures were collected. The District Council as well as the
project implementation team both agreed to contribute to
having the store renovated in compliance with the appropriate
international standards. A public hearing was organized by the
Hincesti Working Group with owners and the general public.
At the public hearing two further guarantees were asked for:
the participants asked for an official letter stating that the
Ministry of Environment would take care of disposal abroad of
the repackaged pesticides in Hincesti district within the World
Bank project they were implementing at that time. The Ministry
of Environment agreed to issue this letter. The audience also

9 At the time of the Hincesti project, the EMTK was still in preparation. Since 2011
the EMTK is published in full. Russian and English versions are available e.g. at
FAO’s website and at obsoletepesticides.net
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requested confirmation from the District Council on financing
of the infrastructure for the Central Store such as water,
electricity and payment of guards. This confirmation was
also issued. Furthermore, Milieukontakt in cooperation with
the District Council decided to support restoring of a park in
Stolniceni and establishment of an Environmental Information
Center in the city.



Soil Remediation Experiments

After repackaging, the project team decided to research
remediation options in Hincesti through implementing a small
phyto-remediation experiment. Recently two other remediation
techniques - bio remediation and cofferdam - have been tested
in Moldova by the Sustainable POPs Management Office of
the Ministry of Environment. The results of these remediation
processes as well as a description can be found in the Romanian,
English and Russian language guidebooks (see also under
“Further Reading and Interesting Links").

The objectives of this process were to determine pollution risks
from old pesticide storehouses and to assess phyto-remediation
technology for potential implementation in Moldova. To address
these objectives the following tasks were developed:

— Investigation of pesticide pollution levels following
pesticide repackaging near the foundations of old
pesticide storehouses in the Hincesti district;

— Site selection for a detailed site investigation and for a
phyto-remediation experiment;

— Risk assessment of pesticide pollution of surrounding
agricultural territories;

— Design and implementation of a phyto-remediation
experiment;

— Evaluation of phyto-extraction efficiency of several
cultivated plant species.

Based on an open tender procedure the laboratory of the
Moldovan Academy of Science “Geolab” was invited to conduct
the above mentioned tasks. A comprehensive account of the
technical process is described in GeolLab’s report Elimination
of Acute Risks from Obsolete Pesticides in Moldova: Phyto-
remediation Experiment at a Former Pesticide Storage. Below a
short summary of this report is provided:

The first step was the investigation of soil pollution levels of
five old pesticide stores in Hincesti district: Lapusna, Balceana,
Minjir, Bujor and Fundul-Galbenei. Different criteria were
taken into consideration for the site selection such as the
pesticide concentration in soil, general soil quality, presence of
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foundations etc. Two aspects were key for the site selection -
the pesticide pollution level and feasibility to set up and manage
a field experiment.

— Bujor - all samples exceeded Maximal Admissible
Concentration (MAC) levels by 43 to 3655 times;

— Balceana - four samples among five exceeded MAC by
1,1 to 42,7 times;

—  Minjir - one sample exceeded MAC by a factor or 1,1;

—  Fundul Galbenei - all samples were below MAC but very
close to it (0,99 - 0,63 MAC);

— Lapusna - all samples below of MAC for pesticides. This
site is strongly polluted with PCBs. PCBs in two samples
exceeded MAC by 2,25 to 2,55 times.

The extra high concentrations at the Bujor site are explained
by a past fire at this store. The principal volume of polluted
material remains within the concrete former storage structures
as a mixture of pesticides, ash, soil, and construction materials.
This site would require special cleanup action prior to a phyto-
remediation experiment which was beyond the scope of
this project. Therefore, the Balceana site was selected for a
more detailed investigation because conditions for a phyto-
remediation experiment were better and the pesticide pollution
level was high.

The field experiment was designed using five different plant
species: corn, zucchini, pumpkin, carrot and sorghum. The trials
were organized by a local farmer. After harvesting, the principal
plant parts were sampled for pesticide accumulation (roots,
steam, leaves, crop). Three batches of every plant species were
sampled from every designed plot.

The phyto-remediation project lasted for three years of which
one year was funded by the project. For disposing of foundations
of buildings at the Balceana site, cofferdam technologies have
been used.

Experience gained in the soil remediation experiments can be
summarised as follows:



1. Old pesticide storehouses remain highly polluted sites
even after repackaging and removal of obsolete pesticide
stockpiles. Therefore, a pesticides programme has also to
address decontamination of buildings. In addition, huge areas of
contaminated soil around old storehouses are a continuous danger
for the environment and public health. Additional remediation
actions are necessary in these areas. Every polluted site needs a
site specific remediation plan dependent on local conditions. Prior
to this, an inventory of old storehouses is needed for the entire
territory of the Moldovan Republic.®

2. Residual pollution levels at old pesticide storage sites depend
on the history of the facility. The better equipped sites generally
have lower pollution levels. Migration of pesticides from polluted
sites occurs locally by transportation of soil dust by wind and
water, as well as by human actions. Also, unguarded sites are
subject to theft by the local population, therefore, site security
is important.

3. Phyto-remediation can be used for the remediation of polluted
sites, however, it needs to take into account local conditions and
project teams must understand all advantages and limitations
of this technology. This is important for correct plant selection,
design of optimal plant density, and appropriate soil fertilization.
Frequently, several remediation techniques need to be combined
to reduce pollution risks as much as possible.

4. Time required for agricultural phyto-remediation might be
long and can require additional approaches like biotechnology
for highly polluted soils. However, in many cases native and
perennial plants may prove adequate for the remediation of
polluted sites.

5. Composting of crops harvested at a phyto-remediation site
is an appropriate solution for the handling of contaminated
plants to reduce the quantity of hazardous material that must
be disposed of and to make sure that contaminated products
are not suddenly appearing on local markets. As the composting
sites have an increased level of contaminants, it is important
to mark them and make sure that compost is not used for
agricultural purposes.

10 FAO and the FAO-EECCA project are currently developing a toolkit for a cost-
effective, rapid assessment of polluted sites.
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Results and Conclusions

The project in Hincesti resulted in the repackaging and disposal
of 108 tonnes of obsolete pesticides. Numerous persons
were trained in inventory and repackaging according to FAO
guidelines. Many members of the Hincesti Working Group stayed
actively involved in issues related to obsolete pesticides and at
present they regularly inform people in other parts of Moldova
and in other countries on the “do’s and don’ts” with regard to
safeguarding of and awareness raising on obsolete pesticides.
The project has given a boost to the development of the district,
particularly in the environmental sphere.

Based on interviews with persons from the Hincesti Working
Group, the Moldovan POPs Team, national project coordinator
Iordanca-Rodica Iordanov and also considering experience of
Milieukontakt in other projects in Georgia, Kyrgyzstan, Ukraine
as well as experience gathered in the recent FAO-EECCA
project Capacity Building on Obsolete and POPs Pesticides in
Eastern European, Caucasus and Central Asian Countries, we
would like to give an overview not only of the main conclusions
that can be drawn, but also of the recommendations that we
have formulated. This is not an exhaustive list of conclusions
and recommendations, but it gives a fair impression of
our experiences in Hincesti, as well as in other more recent
projects:

— If possible, do have from the beginning a comprehensive
national plan which assures funding of the full cycle
from inventory to final destruction. Doing things step by
step will usually lead to situations where materials are
repackaged in a central store but then are not destroyed.
After a maximum of five years materials need then
again to be repackaged, which leads to considerable
incremental costs;

— Use the FAO Inventory guidelines and the FAO
Environmental Management Toolkit (EMTK Vol. 1-4) as
basic documents for planning. The materials are available
in English and Russian at the FAO website and at www.
obsoletepesticides.net;

— Identification of materials during the inventory step is
of central importance. Without proper identification it is
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necessary for safety reasons to purchase class I drums,
which can be very expensive. A lack of identification will
also lead to situations where different types of pesticides
could get mixed. We strongly advise against the mixing
of pesticides during repackaging, particularly those from
different chemical classes. First of all, there may be
significant risks to health and safety to the repackaging
team and all persons who handle the material until
disposal. Additionally, mixing pesticides frequently
results in chemical reactions between packaged
materials possibly causing fire and/or explosion and the
production of toxic gases. Moreover incineration facilities
will be likely not to accept unknown mixed chemicals into
their facilities as the operation and infrastructure of the
facility can be significantly damaged. Finally, it is very
difficult to package, label and transport mixed pesticides
according to international legislation and agreements;!"!

— A qualified chemist with proper knowledge of the identity
of pesticides used in the former Soviet Union should
accompany inventory and repackaging teams;

— Use an appropriate database such as FAO’s PSMS to store
all relevant data of the inventory. Carrying out a proper
inventory and storing the inventory data into PSMS will
give a correct overview of the national stock of obsolete
pesticides stockpiles. In our experience, these data often
show an amount of obsolete pesticides 1,5 to 4 times
higher than initial (paper) data;

— It is preferable to undertake safeguarding activities
within a limited time after inventory. In our experience
it sometimes happens that obsolete pesticides are
transferred to other storage facilities or sometimes
stolen for personal use or sale on the black market. If
this happens inventory data are no longer valid and the
repackaging plan may need to be revised;

— Be aware that destruction of obsolete pesticides
needs to be completed within a relatively short period
following repackaging in order to prevent repeat of the
repackaging. Be aware that plastic UN certified drums

11 See also R. Cobban and K. Akhalaia, Field report, Repackaging Training and
Demonstration Project in Belarus, June 2011



have a limited storage life from 2-5 years (depending
on the safety category of the drum). Metal drums might
be subject to corrosion. Planning for destruction already
before or at the beginning of a project will also make
local discussions on central stores easier. If you cannot
do this, always opt for the most solid, safe, sustainable
(and hence usually most expensive) materials. Even so,
realize that the work will only cease when the repackaged
obsolete pesticides have been destroyed;

Before safeguarding one should consider disposal
options, as this might impact the choice of repackaging
materials; if incineration is to be the disposal method be
aware that some incineration plants only accept certain
sizes of packaging;

Involve local people in the execution of activities. Local
population often know the whereabouts of obsolete
pesticides that are not recorded by official data;

A key to success is proper awareness raising and
involvement of all stakeholders. Make sure that
awareness raising takes place before and in parallel to
inventory and repackaging activities;

"It is simple; the success of these
projects depends on the effectiveness
of awareness raising campaigns”

(Ion Barbarosa, Sustainable POPs
Management Office)

During awareness raising and public participation
campaigns use multifarious communication tools
(including, if appropriate, social media like Twitter
and Facebook). By using more than one tool, there
are better chances of reaching a wider public. We also
recommend using not only written communication tools.
As Ion Barbarosa of the Sustainable POPs Management
Office says: “In Moldova people do not like to read. TV
and radio spots are much more effective”. If feasible,
organize public meetings on local level as such tools are
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highly effective to directly reach residents who live very
close to obsolete pesticide sites;

Involve local stakeholders such as local authorities,
NGOs or plant protection institutes. Not only do these
persons have a lot of local knowledge but they can make
a valuable contribution to practical solutions and are
highly motivated; by solving this problem their immediate
surroundings will become more healthy to live in;

Awareness raising also helps prevent accumulation of
new stocks of obsolete pesticides;

It is important to include local expertise and to ensure
monitoring and evaluation of inventory and repackaging
processes. Proper monitoring ensures better results;

Soil remediation has to be implemented according
to site-specific plans and taking into consideration
local circumstances. Some sites are not suitable for
remediation and need to be excavated or sealed off. Plans
for remediation of sites should consider risk reduction as
complete elimination of risks is not always feasible;

When procuring Personal Protective Equipment (PPE)
and repackaging materials, research what is available on
the local market. If you need to buy materials abroad,
account for delays incurred by customs. Do not start
repackaging when materials have not yet been cleared
by customs;

Perception of risks is very different from country to
country and from person to person. Be aware that
POPs have long term health effects and make sure that
people have appropriate PPE and physical protection
when entering obsolete pesticides sites. Make also sure
that medical services are informed about repackaging
activities. Have people with first aid training on site
during repackaging. If there is potential for exposure to
dangerous chemicals, inform the hospital so that they
can inform themselves in advance about the treatment
of poisonings. Make sure that there is appropriate site
security, especially when stores are crumbling.



Further Reading and Interesting Links

Websites:

— www.obsoletepesticides.net (contains publications
in Russian and English and information on obsolete
pesticides projects mainly in the area of the former
Soviet Union)

— www.ihpa.info

— www.fao.org, prevention and disposal of obsolete
pesticides at: http://www.fao.org/WAICENT/
FAOINFO/AGRICULT/AGP/AGPP/Pesticid/
Disposal/en/103145/index.html

—  www.tauw.com
— www.milieukontakt.net

— On Basel, Rotterdam and Stockholm Convention: www.
pops.int

— www.moldovapops.md
— www.worstpolluted.org

— On the Aarhus Convention: http://www.unece.org/
env/pp/

Publications:

John Vijgen, Christian Egenhofer, Obsolete (Lethal)
Pesticides, A Ticking Time Bomb and Why We Have To
Act Now (The Netherlands: Tauw Group bv) (CMepTenbHblie
Mectuumabl  Bblwepawme wu3 YnorpebneHus; bBomb6a
3amepaneHHoro [enctBua wu MoueMy Mbl  [lOJ/1KHbI
DencrBoBatb Ye Ceiuac, Russian version available from
www.obsoletepesticides.net)

FAO, Environmental Management Tool Kit for Obsolete
Pesticides, Volume 1-4, in English and Russian at www.
obsoletepesticides.net (or available from the FAO website)

Blacksmith Institute / Green Cross, World’s Worst Pollution
Problems, Report 2010, Top Six Toxic Threats (see also
www.worstpolluted.org or www.greencross.ch)
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Oleg Bogdevich, Oleg Cadocinicov, Elimination of Acute Risks
from Obsolete Pesticides in Moldova: Phyto-remediation
Experiment at a Former Pesticide Storage

Ministry of Ecology and Natural Resources of the Republic of
Moldova, Guidelines for Remediation of POPs Polluted sites
(rmg no BoccraHoBneHnio Teppurtopwmii, MoaBeprwmnxcs
AesictBuro CO3) (2008, drafts, also available in Romanian)

Contact

Milieukontakt International, The Netherlands
s.molenkamp@milieukontakt.nl

IHPA, Denmark
john.vijgen@ihpa.info

FAO, Italy
richard.thompson@fao.org

Green Cross Switzerland
stephan.robinson@greencross.ch

Green Cross Belarus
gcb@greencross.by
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Annex 1-Estimates
of Obsolete Pesticides per Country

It is very difficult to assess the real extent of the obsolete
pesticides problem, asonly alimited number of field investigations
have been made and the numbers are periodically changing due
to new inventory data and/or disposal actions:

Quantity
Country/State in tonnes Notes
(estimated)

Albania 0[Some 353 tonnes of OPs were
eliminated in April to June 2006,
financed by the Dutch government.
In 2001 and 2002 the EU PHARE
financed the elimination of 360
tonnes.

Armenia 800

Azerbaijan 4,000

Belarus 6,558 | Reported at the 9™ International
HCH and Pesticides Forum, 20-22
September 2007

Bosnia & NA

Herzegovina

Bulgaria 14,103 | According to Ms. Tsvetanka
Dimchieva, Ministry of Environment
and Waters of Bulgaria, in 2007,
83.5% (11,773 tonnes) out of a
total of 14,103 tonnes OPs are
safely stored in 76 newly built
and repaired state and municipal
warehouses or encapsulated in
1,804 so-called ‘BB-cubes’. Storage
for an additional 2,330 tonnes is
temporary and not a permanent
solution!

Croatia 0

Czech 0 |According to the Ministry of the

Republic Environment, the last 141 tonnes
of OPs were eliminated in 2007.
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Estonia 0 | According to the Estonian
government, all 700 tonnes of
stocks were removed in 2007.

Georgia 3,000

Hungary 200 |In 2005-06, 183 tonnes collected
and destroyed for 5 regions.
Same action planned for other
regions, but delayed due to lack of
funding.

Kazakhstan 10,000

Kosovo 8

Kyrgyzstan 3,000 | Reported at the 9t International
HCH and Pesticides Forum, 20-22
September 2007.

Latvia 10|10 tonnes newly collected
and 2,000 tonnes have been
eliminated.

Lithuania 2,000 |During the period of 2002-05,
about 3,190 tonnes of old
pesticides were transported to
Germany for disposal.

FYR 33,000 -

Macedonia 38,000

Montenegro NA

Poland 5,000 - | Reported at the 9% International

7,000 | HCH and Pesticides Forum, 20-22
September 2007.

Republic of 5,450 | World Bank project eliminated more

Moldova than 1,150 tonnes in 2006-07.

Romania 1,000 | With help of EU PHARE programme,
more than 2,300 tonnes were
eliminated by the end of 2006.

Russian 100,000

Federation

Serbia 200 [ NIP Status 2008

Slovak 300

Republic




Slovenia 350-400
Tajikistan 15,160 | Tajikistan NIP
Turkey 3,000- | Preliminary NIP info
3,300
Turkmenistan 1,671 | Estimate; no reliable data
available.
Ukraine 31,700 | Ukrainian NIP 2007
Uzbekistan 17,718 | Reported at the 8™ International
HCH and Pesticides Forum 26-28
May 2005. According to NGOs,
there are more than 40,000
tonnes.
Total 255,519-
262,572

Sources: UNEP/POPs/INC.5/1; IHPA estimates based on various

sources (status: 22.11.2008).
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Annex 2-Hincesti Working
Group members

Name Institution / Function TR T tl(l‘:lgl)orkmg GECUE
Liuba Plant Protection Consulting WG on pesticides,
Antoniciuc |Inspection, supporting preparation of

Hincesti district technical papers, member
of inventory team and
responsible within the WG
for repackaging process

Liuba NGO “Speranta” WG member, public relations,
Balan information dissemination
Lidia President of Local coordinator

Beznitchi the NGO “Pro

Dezvoltare Rurala”

Nicolae Agriculture and Consulting WG on food and
Buruian Food Direction agricultural issues, keeping
of the Hincesti contacts with mayorsfromthe

District Council district, member of inventory
team and monitoring team
for the repackaging process

Anatol Center for Public Consulting WG on health

Condrea Health, Hincesti issues related to OPs,

district supporting preparation of

technical papers, member
of inventory team and
monitoring team for the
repackaging process

Curnuc Mayor, village of Member

Constantin | Pascani

Ion Cornei | Environmental Consulting WG on

Inspection, environmental issues

Hincesti district related to OPs, supporting
preparation of technical
papers, member of inventory
team and monitoring team
for the repackaging process

Valentin NGO “Viitor Apa” WG member, information
Dobceag dissemination
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Ion Moraru | Mayor, village of Responsible for questions
Stolniceni related to the Central Store
Andrian District Council IT person, keeping contacts
Placinta Hincesti, Direction |with the District Council
European
Integration
Vacile Cadastral WG member, inventory team
Placinta engineer of the member, during repackaging
Hincesti town process responsible  for
administration repackaging materials
Tudor Consultant Local WG member, public relations,
Pojoga Agenda 21, information dissemination
Ciucileni

45



Annex 3-Abbreviations

CoC

cop
EECCA
EMTK
FAO

IHPA
MKI
NGO
NIP
oP
POP
PPE
UNEP
WG
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International Code of Conduct on the Distribution and
Use of Pesticides

Conference of Parties (of the Stockholm Convention)
Eastern Europe, Caucasus and Central Asia
Environmental Management Tool Kit (of FAO)

Food and Agriculture Organization of the United
Nations

International HCH and Pesticides Association
Milieukontakt International
Non-Governmental Organization

National Implementation Plan

Obsolete Pesticide

Persistent Organic Pollutant

Personal Protective Equipment

United Nations Environmental Program

Working Group









