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PCB sources in Latvia

Introduction
According to the National Implementation Plan on Persistent Organic Pollutants for 2005 - 2020
(approved by Decree No.206 of 31 March 2005 of the Cabinet of Ministers), the “main sectors of
industry in Latvia that used and are still using PCB-containing equipment are power production
and transmission, the chemical and petrochemical industry, ferrous metallurgy, wood processing
and the pulp and paper industry. Large volumes of PCBs are used in the security area in electric
installations, as well as additives to hydraulic oils. PCBs or PCB-containing equipment were
never manufactured or exported from Latvia, but they have been used and are still used as
thermal insulating materials in transformers and as dielectrics in capacitors. There is no
information regarding the quantities of imported and used PCBs or PCB-containing equipment in
the past”. Since the drafting of the document, it is generally accepted that capacitors and
transformers are the main PCB sources in Latvia; nevertheless, there is a risk that other PCB
sources also exist. Within the framework of this project, a study will be carried out regarding the
existence of other PCB sources in Latvia.
Study of literature regarding PCB sources in the world
Various studies have concluded that PCBs found in transformers and capacitors account only for
little more than a half of all PCB end-uses manufactured in Germany, Japan and the United
States (Guidelines for the Identification of PCBs, UNEP Chemicals). It was established that the
largest part of all manufactured end-products were plasticizers, as well as hydraulic fluids and
lubricants. All the amount of PCBs can be divided in two parts: those which are in use and those
which have been discarded as waste.
PCB uses

i. Closed applications of PCBs
a. Apart from capacitors used in power transmission, capacitors can also be found in

single-phase motors to provide starting torque. The capacitors can be found in
electrical appliances including hair dryers, washing machines, clothes dryers,
down-well water pumps, ventilating fans and air conditioners. These small
capacitors generally contain less than 1.4 kg of dielectric fluid.

b.  The old-type fluorescent light ballasts – they generally do not contain more than
0.1 kg of PCB fluid.

ii. Partially closed applications of PCBs
a. Heat transfer fluids used in chemical and pharmaceutical industry, in plasticizers

and synthetic substances, as well as in petroleum refining industry.
b. Hydraulic fluids used in aluminium, copper, steel and iron forming industries.
c. Vacuum pumps used in the electronic components manufacture. Can also be

found in laboratories, research institutions and wastewater discharge sites.
d. Switches – used by electric power supply companies.
e. Voltage regulators – used by electric power supply companies.
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f. Liquid filled electrical cables – used by electric power supply companies, as well
as in the equipment meant for generation of electricity (for instance, military
installations).

g. Liquid filled circuit breakers – used by electric power supply companies.
iii. Open applications of PCBs

a. Lubricants used as immersion oils for microscopes, for brake linings; cutting oils,
as well as lubricating oils for natural gas air compressors.

b. Pattern waxes used for investment castings.
c. Surface coatings, including paints, surface treatment for textiles, carbonless copy

paper (pressure sensitive), as well flame retardants on ceiling tiles, walls and
furniture.

d. Adhesives, including special adhesives and adhesives for waterproof wall
coatings.

e. Plasticizers that can be found in piston rings, the filling material in joints of
concrete, polyvinyl chloride plastics, as well as rubber seals.

f. Inks, including dyes and printing inks.
g. Other materials, including insulating materials and pesticides.

PCB-containing wastes:
i. PCBs in used oil

PCB-contaminated used oil comes principally from industrial and automotive sources.
Industrial sources are typically plants and factories where used oil is used as a fluid in
hydraulic and heat transfer systems (Franklin Associates, 1984). Used PCB transformer
oil has often been mixed with used mineral oils in oil recycling operations, such that low
concentrations of PCBs are often found in recycled oil used in trucks and automobiles.
The condensate in natural gas pipelines can become contaminated with PCBs by
contacting PCB-containing oils used in the compressors of such pipelines.

ii. PCBs in sediments
It is historically known that large quantities of PCBs have been discharged into rivers,
lakes and seas (Environment Canada, 1985). PCBs found in the Baltic Sea are also the
consequences of the military defence activities (Chemical Contamination, Report No.
205, NATO 1995). It is also known that PCBs tend to adsorb strongly to sediments.
Dredging of the bottom to allow ship navigation can therefore generate waste sediments
contaminated with PCB levels above 50 ppm (Guidelines for the Identification of PCB’s).
PCBs used in hydraulic oils are one of the major sources of PCBs that have settled in
river sediments (Fiedler, 1997).

iii. Repair and decommissioning of the PCB-containing equipment
The repair and decommissioning of PCB-containing equipment is a source of toxic waste.
Procedures related to the collection of transformers and capacitors for their further
transportation for disposal abroad may also possibly introduce PCBs in the environment
when dielectric fluids are no longer contained in their original containers. PCBs can also
result in the processes of shredding cars and electrical appliances (for instance, washing
machines).

iv. Building demolition
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In general, large amounts of waste are produced through the demolition of buildings. Of
this waste, PCBs are to be found in filling material for joints of concrete structures,
flame-retardant coatings on ceiling boards (or tiles), fluorescent light ballasts, coatings on
furnishings, surface treatments for textiles, adhesives for waterproof wall coatings, paints,
insulating materials, sealant putties and small capacitors found in household electrical
appliances.

v. Volatilization and leaching from landfills
The PCB-containing equipment that was not collected within the framework of particular
programmes has certainly been deposited in landfills, including municipal, industrial and
sewage sludge landfills. PCBs that are deposited in landfills may be released from them
by volatilization into the atmosphere and leaching into ground, thus polluting soil and
groundwater.

vi. Recycling operations
Through various recycling operations, PCBs have found their way back into the
commercial stream. For example, waste paper supplies (carbonless copy paper) may have
been recycled into paper and board used as food packaging materials. Another major
pathway of PCB environmental exposure is through scrap and waste oil recycling (Jakobi
1996).

vii. Incinerators
Emissions of PCBs may occur during the incineration of industrial and municipal waste
(e.g., refuse and sewage sludge incinerators) (Dobson and van Esch 1993). It is important
to ensure sufficiently high burning temperature ( 1100o C), residence time and
turbulence.

viii. Inadvertent production by organic chemical manufacturing and use industries
(products from chemical and metallurgical industries)

There are number of industrial processes that inadvertently produce PCB-containing
materials, including paints, pesticides, chemical substances and aluminium (Goodwin,
1998).
Approximately 90% of this production is expected to contain less than 50 ppm of PCBs,
and approximately 5–10 per cent may contain between 50 and 500 ppm of PCBs (ICF
1998a).

Impact of PCBs
Basically, the impact of PCBs on the molecular level is their ability to adsorb to lipids. The first
targets of PCBs are cell membranes and nerve tissue. By accumulating in cell membranes, PCB
substances may hinder the transfer of nerve impulses by blocking axonal transmission.
Moreover, these substances rather selectively interfere with the functioning of several enzymes
(Mg+2 –Cu+2 and Na+-K+ ATPase) in cell membranes, and that creates the basis for their
neurotoxic activity.
This group of substances not only can affect individual organisms but also can have a global
impact. Initially, they may influence primary production both in inland waters and seas. That is
caused by the high toxicity of PCBs with regard to phytoplankton; first mitotic cell division is
affected and then overall photosynthetic activity. Contamination of water with PCBs results in a
significant reduction of the total biomass (Final Report on Implementation of the Second Task of
the Project, UNDP/GEF, 2003, Riga).
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Since it is known that PCBs get into a human body mainly through food, particularly fatty fish,
meat and dairy products, one of the markers that very clearly determines whether people have
been subjected to the influence of PCBs are studies that assess PCBs in human breast milk
(POPS in the Baltics, Allsop. M., et al.). It has been observed that PCB concentration in human
breast milk all around the world is approximately 15 pg/ml TEQ and lower. An exception was
registered in Lithuania. It should be noted that PCB levels in many countries have gradually
decreased. Nevertheless, in recent years, PCB levels have stabilised; that indicates that PCBs are
constantly affecting organisms because they are released from landfills and the atmosphere.
Under current circumstances, the manufacturing of PCB-containing products is minimal (Dobson
and van Esch). Most of the previous production (approximately a half) is deposited in waste
dumps and landfills. Sometimes there are also PCB-containing products, such as capacitors, and
their contents will not be discharged into the environment until their containers get rusty.
Diffusion of PCBs from waste dumps and landfills could be slow because they have a low rate of
volatilization and low solubility in water. In tests carried out within the framework of certain
studies (Carnes et al.), a low grade of leachability was determined.
It is known that PCBs can be found in emissions from sanitary landfills and sewage sludge
incinerators. Sanitary landfills continuously emit various gaseous products. A projection, based
on the amount of methane generated annually from landfills and a PCB to methane ratio of 0.3
µg of PCBs/m3 of CH4 found from the landfills sampled, indicates that the annual PCB emissions
from sanitary landfills in the U.S. is on the order of 10 – 100 kg/year. The concentrations of
PCBs from the incinerator stacks sampled ranged from 0.3 to 3 µg/m3, and the average emissions
per stack sampled were 0.25 kg/year (Murphy et al., 1985).
Sometimes PCBs are found in illegal pesticide formulations (Panel on Hazardous Toxic
Substances, WHO/EURO, 1988); as a result, contamination of dairy products has been observed.
Contamination of drinking water has been observed in cases when submersible water pumps
whose oil contains PCBs are used. When these pumps leak, they may release PCBs into the
drinking water (Schecter, 1987). Besides, it is also known that motor capacitors of submersible
water pumps can contain PCBs (US EPA); as a result, their concentration levels may range from
0.26 to 57 µg of PCBs/l. In the United States of America, the permissible level of PCBs in the
drinking water is 0.5 µg of PCBs/l.
PCBs that can be found in plasticizers in polymer production may be released into the
atmosphere when products that contain them become old. It is known that refuse incinerators are
not always able to fully prevent release of PCBs into the atmosphere. It is possible that ka PCBs
may be emitted into atmosphere as a result of evaporation from soil and sewage sludge drying
processes (Murphy et al.).
PCB applications by location
In order to facilitate the possible inspection of locations where there might be PCBs that were not
collected within the framework of the programme for disposal of capacitors and transformers, the
following information about their location is provided.

a. Electric utilities (including distribution networks)
- small capacitors
- switches
- voltage regulators
- cables filled with dielectric liquid
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- circuit breakers
- lighting ballasts

b. Industrial facilities
- small capacitors
- heat transfer fluids
- voltage regulators
- circuit breakers
- lighting ballasts

       c.   Railroad systems
- voltage regulators
- circuit breakers

       d.  Underground mining operations
- hydraulic fluids
- resonant earthed systems

e. Military installations
- small capacitors
- circuit breakers
- voltage regulators
- hydraulic fluids

f. Residential and commercial buildings
- small capacitors
- circuit breakers
- lighting ballasts

      g.  Research laboratories
- vacuum pumps
- fluorescent light ballasts
- small capacitors
- circuit breakers

h. Electronics manufacturing plants
- vacuum pumps
- fluorescent light ballasts
- small capacitors
- circuit breakers

i.    Wastewater discharge facilities
- vacuum pumps
- well motors
-  sewage sludge

j. Automobile service stations
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  - re-used oils
k. Landfills

- decommissioned equipment
- building demolition
- waste derived from the shredding of cars
- spills

PCBs in Latvia
Possible sources of PCBs in Latvia – the historical aspect
According to the National Implementation Plan on Persistent Organic Pollutants for 2005–2020
(approved by Decree No. 206 of 31 March 2005 of the Cabinet of Ministers), identification and
assessment of sites that might potentially be contaminated with PCBs was carried out. The basic
criterion for choosing the sites was the location of the major communications centres in the
former USSR army bases; to determine the pollution in internal surface waters, sediment sample
sites in Daugava were also taken. From each chosen site, one sample was taken to analyse the
quantity of PCBs; in the case of former USSR army bases, the number of samples was increased
to two, if necessary. PCB pollution was discovered in 21 out of 30 sampling sites. In 8 cases,
PCB concentrations exceeding 20µg/kg were discovered (according to guidelines adopted in
Denmark, the Netherlands, Norway and Sweden, such soil is considered polluted). In 2009, in
Russia and Canada, the soil is deemed polluted if PCB concentrations exceed 60µg/kg and
500µg/kg, respectively.
Annex No. 17 of the Final Report on Implementation of the Project’s Second Task “Overview on
the Use of POPs, etc.” provides an overview of the results of analyses regarding PCB
concentration in soil/sediments. The highest concentrations were found in sediments of the
Daugava River (samples were taken in Sarkandaugava, Riga area) (67 µg/kg) and in the facilities
of the former USSR army, including the aerodrome in Sm rde rural municipality (98 µg/kg),
Cimdenieki base (35 and 78 µg/kg), the former missile base in N grande rural municipality (46
and 822 µg/kg), and Zv rde firing range “Lapsas” (110 µg/kg).
According to the National Implementation Plan on Persistent Organic Pollutants for 2005 - 2020
(approved by Decree No. 206 of 31 March 2005 of the Cabinet of Ministers), of the various
POPs categories, national significance priority status is given to equipment and waste that
contains PCBs. According to data acquired as a result of the inspection conducted within the
framework of the project, pollution was local in the vicinity of former transformers; additional
inspections should be conducted in abandoned factories, such as Alfa and VEF, as well in

iekurkalns reinforced-concrete factory, Popov radio factory, etc. Analysis of sediment samples
shows that the PCB level in the Daugava (within the territory of Latvia) increases; in the vicinity
of Riga, this level was considerably above the norm. The reasons for that are the slow circulation
of PCBs in nature and the fact that PCBs adsorb to soil particles. It is possible that the old
contamination has been caused by transformer oils, whereas the new pollution is caused by
municipal and industrial wastewater.  PCBs dissolve poorly in water, but they can be analysed in
suspended sediment particles. In 2004, such data did not exist in Latvia. There was a
recommendation to plan to initiate monitoring of surface waters with regard to substances
included in Lists 1 and 2, as mentioned in the EU Water Framework Directive.
According to the above-mentioned document, a small-scale research project was carried out in
Latvia in 1994 (43 persons were inspected) concerning PCB concentration in the blood. It was
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determined that PCB concentrations were similar to those found in the rest of Europe; however,
the impact of PCBs was not studied. There was a recommendation to inspect risk groups – for
instance, Latvenergo employees – to determine the level of PCBs in their blood and, depending
on the results, to consider further preventive inspections. The report also states that PCBs cannot
be identified in the air, although other sources in the literature claim the opposite (Dobson and
van Esch, 1993).
According to the 2005 National Implementation Plan, the EU directive requires conducting
measurements of PCB concentrations in various articles, such as food products and
manufactured goods; however, such data cannot be found. There was a recommendation to
initiate the monitoring of PCB levels in the fish of the Baltic Sea because it would be more
relevant to monitor PCBs in foodstuff (fish) and, depending on the results, to consider the need
for inspecting or monitoring living organisms. Some fragmentary data about PCB concentrations
in Baltic Sea fish can still be found (Allsop et al., POPs in the Baltic).
According to the above-mentioned document, tasks of the Action Plan to be implemented by
2010 regarding PCBs and PCB-containing equipment (UNDP 2005) contain a recommendation
to decrease the risk to human health and the environment caused by PCBs by ensuring
management of PCB-containing equipment and waste that complies with the requirements of
legislation. Owners and operators of such equipment and waste are mentioned as the responsible
parties. The Action Plan also mentions the following task: to ensure the management of PCB-
containing waste at orphan sites in accordance with legislative requirements.
The current situation in Latvia

1. Electric utilities
Information about the current situation in Latvenergo was provided by M ra Kalni a,
Latvenergo s environmental expert. Evidently, a large percentage of small capacitors
have been collected; moreover, switches, voltage regulators and cables have been
changed in the course of time. However, a full inventory of this equipment has not
been conducted. Medical check-ups for employees take place in accordance with the
relevant laws, but particular attention is not paid to PCB concentrations in the blood.
Recently, Latvenergo employees in Grobi a were offered an opportunity to
participate in a health survey in order to determine their exposure to PCBs and to
assess their effect. Participation was not mandatory, and employees declined to
participate in the survey.

2. Industrial facilities
During the discussion (10 February 2009) with Modris Ozoli , environmental expert
and head of the laboratory of Liep jas Metalurgs, it was established that no PCB
analyses regarding ferrous metal scrap are being carried out. Most of the small
capacitors, voltage regulators, circuit breakers and lighting ballasts have been
changed. Employees undergo medical check-ups in accordance with the regulations
of the Cabinet of Ministers. These check-ups are intended to assess risk factors, but
there are no specific tests for determining PCBs in the blood.

3. Military installations
During the discussion (9 February 2009) with Aivars Kesmins, environmental expert
from N grande rural municipality, and Valdis P da, an expert from N kr ce, it was
learned that since 2003 no monitoring has been conducted in the N grande and

kr ce missile base; the experts also did not know anything about the results of
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previous inspections. In 2003, a PCB concentration of 822µg/kg was found in the
grande missile base. In 2009, in Finland, the soil is deemed polluted when the PCB

concentration exceeds 50µg/kg. In Latvia, according to Cabinet of Ministers
Regulations No. 804 adopted in 2005, the critical threshold value is 1 mg/kg, but for
B category it is within the range of 0.1 – 0.2 mg/kg (depending on the soil structure).
On 11 February 2009, a written statement was received from the State Agency for
Defence Properties (Daina Galaktionova) stating that the Agency currently does not
possess any data about radars, cables or other equipment that may contain PCBs.
There are also no data about possible PCB-related pollution in the facilities that are in
the possession of the Ministry of Defence. In order to gather such information, it is
necessary to examine the situation regarding other potential PCB sources (apart from
capacitors and transformers) that might exist in the facilities possessed by the
Ministry of Defence, as well as to determine their amount. That requires time and
additional financial resources. Approximately 10,000 hectares of land are under the
supervision of the Ministry of Defence. Most of the former USSR army facilities are
located in the territories of local municipalities (Contamination and Environmental
Remediation of Former Missile Sites near Liepaja).

4. Management of PCB-containing equipment
The Waste Management Unit of the Ministry of the Environment reports that
currently there is no management of PCB-containing equipment and waste from
orphan sites. Information about the polluted territories is entered into a register (Ilze
Doni a, Ministry of the Environment).

5. Used oil refining companies
Companies, such as Eko Osta, operate in the oil refining sector with a heating plant
permit. Levels of dioxin concentrations are being measured (Andris Roska, State
Environmental Service).

6. Processing of household electrical appliances
During the visit to Tume, where the Electric Equipment Processing Centre of the JSC
BAO is located, the shredding of household appliances (refrigerators, washing
machines, TV sets, monitors, etc.) was observed. Refrigerator oils are separated from
freon and are kept in containers without any further use. Analyses of oils are not
conducted, and there are grounds for suspecting that they might contain PCBs. Small
capacitors are stored in boxes, and at present they are not transported for further
disposal.

7. Demolition of residential and commercial buildings
As mentioned earlier, demolition of buildings creates large amounts of waste. Among
this waste, PCBs are found in filling material for joints of concrete structures, flame-
retardant coatings on ceiling tiles, fluorescent light ballasts, coatings on furnishings,
surface treatments for textiles, adhesives for waterproof wall coatings, paints,
insulating materials, sealant putties and small capacitors found in household electrical
appliances. Currently in Latvia, construction waste is deposited in landfills. It is
planned that, in accordance with the European regulation on construction waste,
relevant legislative acts concerning this type of waste will be prepared in 2010 (Ilze
Doni a, Ministry of the Environment).
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8. Research laboratories
It is possible that some laboratories still possess vacuum pumps from the Soviet era
which might use oils that contain PCBs; however, most of these pumps have been
replaced by more up-to-date equipment. It has been observed that there is a chance
that some smaller transformers might still be in use.

9. Wastewater discharge facilities
On 10 February 2009, Daina Ozola, desk officer at the Ministry of the Environment,
stated that no studies regarding PCB levels in water sediments have been carried out
since 2005. However, a research project on sewage sludge is currently being
conducted in 12 Latvian cities.

10. Landfills
On 6 February 2009, Ingrida Sot ikova, head of Liep ja Regional Environmental
Board, reported that in accordance with the Cabinet of Ministers regulations on
landfills, the necessary analyses are being made for the following: pH, Cl, phosphate,
biological and chemical consumption of oxygen, KMnO4 and heavy metals. However,
the law does not require PCB analysis.

11. Sediments
It is planned that the sanitation of the Karosta Canal in Liep ja will take place in the
coming years. Within the framework of several projects, sediment analyses of heavy
metals and petroleum products have been conducted. It is possible that sediments
might also contain PCBs because of USSR navy submarines that remained sunk in the
canal for a long time and because of other navy activities carried out in the canal (Ivo
Koli , representative of the special economic zone).

12. Food
According to the Food and Veterinary Service, PCB concentrations in food products
are not measured separately but only together with dioxins. Recently, a study was
carried out to determine accumulation of PCBs in perch. Samples were taken from five
bodies of water in Latvia, and the results of this study will be available soon.
13. Impact upon human health
A recent study conducted in Latvia regarding the exposure of breast milk to persistent
organic pollutants reveals that the summary concentration of marker-PCB compounds
in the milk of breast-feeding mothers who live in Olaine and who consume meat, milk
and fatty fish more than twice a week is 178 – 296 ng/g milk fat but for those in the
control group it is 116 – 193 ng/g milk fat. Such levels of PCB concentrations match
the lowest levels detected in European countries. With regard to Olaine group, the
summary TEQ value for mono-ortho PCB compounds which have a dioxin-like toxic
effect was 2.46 higher than in the control group (0.428 TEQ pg/ml and 0.174 TEQ
pg/ml respectively) (The Assessment of the Exposure of Olaine Population to
Persistent Organic Pollutants, 2009). According to recently received information, a
small-scale pilot study was carried out concerning the impact of PCBs upon risk
groups, e.g., railwaymen, tram-drivers, etc.  Results of the project will be announced
in 2009.
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Conclusions:
1. It was established that the law does not require the PCB analyses in landfills.
2. Medical check-ups for high-risk groups do not include measurements of PCB

concentrations in the blood.
3. The Ministry of Defence is not responsible for the large number of former USSR

army bases. Army bases that are under the supervision of local municipalities are
not fully inspected. The situation could be potentially serious because in many
places there still are PCB-containing equipment and leaks. It is known that there
were more than 600 army bases in Latvia.

4. PCB measurements in water and sewage sludge are not conducted systematically.
In 2009, a research project involving analysis of sewage sludge in 12 Latvian
cities is being carried out within the framework of the UNDP project.

5. Since 2005, studies on the impact of PCBs upon human health have been
minimal.

6. PCB measurements in sediments of polluted areas, such as Tosm re Canal in
Liep ja, are not being conducted.

7. It would be possible to find outdated transformers and vacuum pumps in research
laboratories.

8. The work of facilities involved in shredding used appliances should be monitored
in order to ensure proper utilization of used oils and disposal of small capacitors.

9. As of 2010, Latvia’s legislative acts will be harmonised with the European
Regulation on Construction Waste.
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