Dioxin Summary

· Dioxins are produced as by-products of a number of human activities and natural processes e.g. forest fires, bonfires, motor vehicle exhaust, cigarette smoke as well as burning coal, oil, wood or waste.

· We all have some level of dioxins in our bodies because of the natural emissions and industrial emissions in the past. 95% of human exposure is through diet e.g. meat and dairy products.

· There are some health concerns over the effects of dioxins. Studies have shown that exposure to dioxins at high enough doses may cause a number of adverse health effects. 

· However at low dosages the health risks are very low/negligible. The emissions from the proposed Rose Energy power plant are tiny.

· Eliminating dioxins is not an option unless industrial activities which we rely on to support our lifestyles are stopped.  Also, low levels from naturally produced dioxins will always be present.
· Over the past decade, government and industry have worked to dramatically reduce dioxin emissions. Dioxin levels in Northern Ireland and the UK have been declining for the last 30 years due to reductions in manmade sources. Dioxin emissions have fallen by over 70% in the last 15 years.

· Besides reducing the creation of dioxins at source, proper incineration of fuel material is the best available method of preventing and controlling exposure to dioxins. The incineration process requires high temperatures, over 850°C. The Rose Energy power plant would operate at temperatures above 850°C.
What are dioxins?

"Dioxins" refers to a group of chlorinated organic compounds that contain carbon, hydrogen and chlorine atoms. They share certain chemical and biological properties. Several hundred of these compounds exist and are members of three closely related families: the chlorinated dibenzo-p-dioxins (CDDs), chlorinated dibenzofurans (CDFs) and certain polychlorinated biphenyls (PCBs).

Where are they found?
Dioxins are not created intentionally, but are produced as by-products of a number of human activities. Natural processes also produce dioxins e.g. brush fires, forest fires and volcanic eruptions.

Dioxins are formed as a result of combustion processes such as from burning coal, oil or wood and from municipal waste incineration. The chlorine bleaching of pulp and paper in paper mills, certain types of chemical manufacturing and processing, metal smelting and motor vehicles do also generate low levels of dioxins. Dioxins are also formed when garden waste is burned and in bonfires. Cigarette smoke also contains small amounts of dioxins.

Over the past decade, government and industry have worked to dramatically reduce dioxin emissions. Dioxin levels in Northern Ireland and the UK have been declining for the last 30 years due to reductions in manmade sources. However, because dioxins are extremely persistent compounds, even if all current human-generated dioxins could somehow be eliminated low levels of naturally produced dioxins and the ‘reservoir’ of dioxins created from natural events and industrial activities in the past will remain.

Why are we concerned about dioxins?

There is concern that Dioxins may cause cancer. This is because some studies have shown that exposure to dioxins at high enough doses may cause a number of adverse health effects. 

The health effects associated with dioxins depend on a variety of factors including: the level of exposure, when someone was exposed, how long and how often. 

The most common health effect in people exposed to large amounts of dioxin is chloracne. Chloracne is a severe skin disease with acne-like lesions that occur mainly on the face and upper body. Chloracne cases have typically been the result of accidents or significant contamination events. Other effects of exposure to large amounts of dioxin include skin rashes, skin discoloration, excessive body hair, and possibly mild liver damage.

One of the main concerns over health effects for dioxins is the risk of cancer in adults. Several studies suggest that workers exposed to high levels of dioxins at their workplace over many years have an increased risk of cancer. Animal studies have also shown an increased risk of cancer from long-term exposure to dioxins.

Finally, based on data from animal studies, there is some concern that exposure to low levels of dioxins over long periods (or high level exposures at sensitive times) might result in reproductive or foetal developmental effects.  
However, the UK Department of Health Committee on the Carcinogenity of Chemicals in Food, Consumer products and the Environment, in line with the International Agency for Research on Cancer, in their most recent statement on Dioxins in 1998 has stated that, while TCDD is a potent carcinogen in laboratory animals, the information from the most heavily occupationally exposed cohorts suggested there was at most, only a weak carcinogenic effect in these individuals. The Committee therefore concludes that there were insufficient epidemiological and toxicological data on TCDD to conclude a causal link with cancer in humans, but it would be prudent to consider TCDD as a 'probable weak human carcinogen'.

Are there acceptable levels of dioxins?

Because dioxins from natural and anthropogenic sources have been widely distributed throughout the environment since the early 1900s (and before), almost every living creature, including humans, has been exposed to dioxins. We all therefore have some level of dioxins in our bodies.

There is general public health consensus that there is a threshold level to the effects of dioxins and tolerable levels have been established on this basis (WHO JECFA 2001, SCF 2001, COT 2001). The provisional tolerable monthly intake (PTMI) proposed by WHO is 70 pg TEQ*/kg bodyweight and in the UK COT have recommended that a provisional tolerable daily intake (PTDI**) of 2 pg TEQ/kg bodyweight derived on a similar basis to the WHO figure be adopted. This figure is based on a detailed assessment of the toxicological data available on dioxins and its most sensitive effect i.e. the potential adverse effects on the developing baby due to dioxin exposure in a mother’s womb. The use of a PTMI and PTDI reflects the long-term nature of the toxicity of dioxins and the concept of an average exposure over time. Exceeding the tolerable intake will not necessarily give rise to any health effects but the margin of safety will be gradually reduced. This is particularly so with short-term exceedences of the tolerable intake.

The estimated average dietary intake by adults in the UK has fallen from 1.8 picograms WHO-TEQ/kg of bodyweight per day to 0.9 pg WHO-TEQ/kg of bodyweight per day between 1997 and 2001.

In July 2002 limits were set by the European Commission (EC) for dioxins in foods that contribute significantly to the total dietary intake of these chemicals. The limits are as follows: meat (1-3 nanograms WHO-TEQ/kilogram fat basis), liver (6 ng WHO-TEQ/kg fat basis), fish (4 ng WHO-TEQ/kg fresh weight), eggs (3 ng WHO-TEQ/kg fat basis), milk and milk products (3 ng WHO-TEQ/kg fat basis), fats and oils depending on type (0.75-3 ng WHO-TEQ/kg fat basis). The EC has also set lower action levels for dioxins in these foods. If these are exceeded work must be carried out to identify and eliminate the source of contamination. 

What happens to dioxins when they enter the environment?

Dioxins have low volatility and low water solubility. They will tend to adhere to particles in the air; on plants and soil; and in sediment in waterways. They can be deposited on plants and taken up by animals when these are eaten. Actual plant uptake of dioxins from soil is minimal because dioxins become strongly bound to soil, which greatly reduces their bioavailability. When dioxins are released into water, they tend to settle into sediments where they can be further transported or ingested by fish and other aquatic organisms. When released into the air, some dioxins may be transported long distances. Dioxins may be concentrated in the food chain so that animals have higher concentrations than plants, water, soil, or sediments. Within animals and humans, dioxins tend to accumulate in fat.

Most of the population has low-level exposure to dioxins. Approximately 95% of human exposure is estimated to occur through the diet with the consumption of fats and fatty foods being the main sources e.g. meat, dairy products, fish and shellfish. Exposure to dioxins in drinking water is considered negligible because of the hydrophobic properties of dioxin-like chemicals. Likewise, inhalation exposure is low owing to the low volatility of dioxins.

The presence of dioxins in an area does not automatically mean that humans will be exposed and even if local contamination occurs, it is extremely unlikely to result in an increase in dietary exposure because of the limited contribution of locally grown food to the overall diet of the general public. An additional route of exposure in some circumstances, for small children in particular, is the ingestion of soil and dust through hand to mouth transfer.

What are the current levels and sources of dioxins in the environment?

The current levels of dioxins have estimated to be in the region of 270 g I-TEQ. The table below shows the range of sources of dioxins.

Dioxin levels in the environment have been declining for the last 30 years due to reductions in manmade sources. Dioxin emissions have fallen by over 70% in the last 15 years. However, dioxins break down so slowly that some of the dioxins from past releases will still be in the environment many years from now. Dioxins that remain in the environment from past releases are sometimes called "reservoir sources" of dioxins. Because of natural processes, dioxin levels in the environment will never go to zero.

Estimate of UK dioxin emissions by activity in 2005 (Sources: Deatiled Emissions Data Warehouse, National Atmospheric Emissions Inventory)

	
	Top 20 activities
	Overall emissions from these activities (grams of International Toxic Equivalent – g I-TEQ)

	1
	Accidental fires
	58

	2
	Small scale waste burning
	52

	3
	Agricultural waste burning (farmers burning material on their farms)
	35

	4
	Sinter production (iron)
	29

	6
	Other industrial combustion (coal, untreated & treated wood, lubricant, gas oil, fuel oil)
	12

	5
	Crematoria
	11

	7
	Electric arc furnaces
	8

	8
	Bonfire night
	7

	9
	Agriculture straw burning
	7

	10
	Natural fires (forest and moorland)
	6

	11
	Primary aluminium production
	6

	12
	Domestic combustion (wood/coal/solid smokeless fuel/ anthracite)
	4

	13
	Shipping (coastal and international)
	3

	14
	Accidental vehicle fires
	3

	15
	Power stations (municipal solid waste)*
	2.3

	16
	Power stations (coal)
	1.5

	17
	Road Transport (cars)
	2

	18
	Refineries combustion (fuel oil)
	2

	19
	Foundries (castings)
	2

	20
	Secondary lead production
	2


Is it possible to eliminate dioxin?

Eliminating dioxin is not a realistic option. To eliminate dioxin emissions, most industrial activity involving vehicle transport, incineration, combustion and smelting would need to stop. Eliminating the release of dioxin to our environment would not be possible without causing major impacts on our economy and way of life.

Besides reducing the creation of dioxins at source proper incineration of contaminated material is the best available method of preventing and controlling exposure to dioxins. The incineration process requires high temperatures, over 850°C. The Rose Energy power plant would operate at temperatures above 850°C

What is meant by "natural background" and "current background" for dioxins?

In addition to manmade sources, natural processes, such as brush and forest fires, produce dioxins. The term "natural background" for dioxins refers to the dioxins that are in the environment because of these natural processes. We do not know what the natural background level of dioxins is. The term "current background" refers to the level of dioxin in the environment today. Current background is primarily made up of dioxins from manmade sources.

* TEQ

TEQ refers to a Toxic Equivalent, which are calculated based on a system using Toxic Equivalency Factors (TEFs) set by the World Health Organisation (WHO). Dioxins and dioxin-like PCBs are chemicals that have similar toxic effects but to different degrees. The use of TEFs allows concentrations of the less toxic compounds to be expressed as a concentration equivalent to the most toxic dioxin – 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). These toxicity-weighted concentrations are then summed to give a single value, which is expressed as a Toxic Equivalent (TEQ). The system of TEFs used in the UK and a number of other countries is that set by WHO, and the resulting overall concentrations are referred to as WHO-TEQs.

**TDI

A Tolerable Daily Intake (TDI) is the amount of a contaminant that experts recommend can on average be eaten every day over a whole lifetime without causing harm.

Key Sources

2,3,7,8-tetrachlorodibenzo-p-dioxin: consideration of 1997 IARC monograph COC statement COC/99/S1 - May 1998, Committee on Carcinogenicity of Chemicals in Food, Consumer Products and the Environment (COC), Department of Health, UK

Dioxins and PCBs: your questions answered; Food Standards Agency, UK

http://www.food.gov.uk/multimedia/faq/dioxinspcbs/
General information about dioxins, Environmental Protection Agency, USA

http://www.cfsan.fda.gov/~lrd/dioxinqa.html#g1
New Zealand Ministry of Environment

http://www.mfe.govt.nz/publications/hazardous/dioxins-faq-oct01/html/
Dioxins and effects on human health, World Health Organization

http://www.who.int/mediacentre/factsheets/fs225/en/index.html
A Review of the Current Source Inventories for Dioxin and Dioxin-like PCBs for Air, Soil, & Water with view to updating Emission Factors/Estimates and Inclusion of New Sources, DEFRA, 2006

www.defra.gov.uk/environment/chemicals/pdf/dioxinsreview-final0604.pdf

Municipal Solid Waste Incineration Position Statement, Health Protection Agency UK, 2005

http://www.hpa.org.uk/chemicals/incineration.htm
Review of Environmental and Health Effects of Waste Management: Municipal Solid Waste and Similar Wastes, DEFRA, UK, 2004

Health Impact Assessment of Waste Management: methodological aspects and information sources (R&D Publication P6-011/1), Centre for Research into Environment and Health, Environment Agency, UK, 2003
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