GUIDELINES ON BAT AND GUIDANCE ON BEP

DRAFT 29/07/04 

ANNEX I:
APPLICABLE EXISTING NATIONAL AND SUBNATIONAL STANDARDS, GUIDELINES OR GUIDANCE FOR BAT

A. INTRODUCTION AND BACKGROUND

1 Introduction 
This document contains information on release standards for dioxins, furans, hexachlorobenzene, and polychlorinated biphenyls associated with source categories where these substances are unintentionally formed and released as by-products.  The search covered standards for air emissions, wastewater and solid waste.
The information is based on a search of the world wide web of the national level rules of selected countries and, to the extent possible is multi-media in scope by including atmospheric, wastewater and solid waste release standards. 

The information is arranged in tabular form and is referenced as to the publication source including the associated web site address. While every effort has been made to include the most current information, some information herein may be out of date due to the complexity of regulatory processes of jurisdictions.    

2 Background   

Under Article 5 of the Stockholm Convention on Persistent Organic Pollutants (POPs), Parties are to develop and endeavour to implement an action plan to reduce or eliminate releases of unintentionally produced persistent organic pollutants 

Canada will be preparing a National Action Plan (NAP) on Unintentionally Produced Persistent Organic Pollutants that will form part of the National Implementation Plan that Canada will submit to the Conference of the Parties in accordance with the requirements of the Convention. The scope and content of the National Action Plan is defined by Article of the Convention. 

The unintentionally produced POPs include the following substances:

· polychlorinated dibenzo-p-dioxins (PCDD);

· dibenzofurans (PCDF);

· hexachlorobenzene (HCB); and 

· polychlorinated biphenyls (PCB).

Annex C of the Convention lists the source categories sectors associated with the four unintentionally produced POPs that Parties to the Convention are required to address in their control programs. 
3 Structure Of Report 
Section 3 of this report contains two tables that list the two groups of the source categories defined in Annex C of the Stockholm Convention. This table shows the extent of the information collected on standards of selected countries during this study.  

Sections 4 to 8 contains tabulated information on the standards for the respective countries, namely, Australia, Canada, Japan, European Union, and the United States. 

Section 9 tabulates a few standards not covered in the tables of country standards. 
4 Checklist Of Countries Surveyed For Standards 
An overview of the extent of the search and the standards found are tabulated in Tables 3-1 and 3-2. The source categories shown are those listed in Annex C of the Stockholm Convention. 

 Cells with no entries mean information was not obtained or not readily obtainable. 
 Table 0‑1: Checklist of Selected Country Dioxin Standards for the Part II Source Categories under Article 5 of the Stockholm Convention 
	Source
	Australia
	Canada
	European Union 

(IPPC BAT Determination)
	EU Countries
	Japan
	U.S.

	Waste incinerators, including co-incinerators of municipal, hazardous or medical waste or of sewage sludge
	(
	(
	(
	
	(
	(

	Cement kilns firing hazardous waste
	No standard
	(
	(
	number of countries found to have standards
	
	(

	Production of pulp using elemental chlorine or chemicals generating elemental chlorine for bleaching
	No standard
	(
	(
	
	(
	(

	Secondary copper production
	No standard
	
	(
	
	
	

	Sinter plants in the iron and steel industry
	No standard
	(
	(
	(
	(
	(

	Secondary aluminium production
	No standard
	
	(
	
	(
	(

	Secondary zinc production


	No standard
	
	(
	
	(
	


Source: Environment Canada and various publications

Note:

IPPC = Integrated Pollution Prevention and Control Bureau

Reference to “standards” in this table may refer to existing standards, rules under development, or rules at proposal stage 

Table 0‑2: Checklist of Selected Country Dioxin Standards for Part III Source Categories under Article 5 of the  Stockholm Convention 
	Source
	Australia
	Canada
	European Union 

(IPPC BAT Determination)
	EU

Countries
	Japan
	U.S.

	Open burning of waste, including burning of landfill sites
	
	
	
	
	
	

	Thermal processes in the metallurgical industry not mentioned in Part II
	No standards
	(
	(
	Germany
	(
	

	Residential combustion sources
	
	(
	
	
	
	

	Fossil fuel-fired utility and industrial boilers
	
	
	
	
	
	

	Firing installations for wood and other biomass fuels
	
	(
	(
	
	
	

	Specific chemical production processes releasing unintentionally formed persistent organic pollutants, especially production of chlorophenols and chloranil
	
	
	(
	
	(
	(

	Crematoria
	
	
	
	Germany
	
	

	Motor vehicles, particularly those burning leaded gasoline
	
	
	
	
	
	

	Destruction of animal carcasses
	
	
	
	
	
	

	Textile and leather dyeing (with chloranil) and finishing (with alkaline extraction)
	
	
	(
	
	
	


Source: Environment Canada and various publications

Notes:

IPPC = Integrated Pollution Prevention and Control Bureau

Reference to “standards” in this table may refer to existing standards, rules under development, or rules at proposal stage.

B. AUSTRALIA STANDARDS 

The information was obtained from communication with the Australia Department of the Environment & Heritage.
 
Table 0‑3: Standards of Australia

	Instrument/Tool
	Techniques/Release Limits

	Source: Industrial sources  

	Industrial processes and municipal waste incineration facilities are subject to operating permits issued by state agencies; there are no federal, state or local government regulations.
	Most of the States have implemented a dioxin emission limit of 

0.1 ng TEQ/m3 for industrial and municipal sources applied through facility operating permits issued by jurisdictions. 



	PCB and HCB waste management

	PCB Waste Management Plan (April 2003)

<http://www.deh.gov.au/industry/chemicals/scheduled-waste/pcbs/plan/chapter2.html#2>

HCB Waste Management Plan (November 1996); applies to the clean up of a site in Sydney that is in public consultation

<http://www.deh.gov.au/industry/chemicals/scheduled-waste/hcbplan.html#two>
	For waste destruction facilities, the dioxin limits are: 

Emissions: <0.1 nanogram per normal cubic metre of dioxins as applied to the sum of all the congeners multiplied by North Atlantic Treaty Organization

Effluent: <0.03 microgram per kilogram in aggregate of chlorinated organic compounds produced in the destruction process (this value shall be expressed as chlorine)

Solid wastes: <2 milligrams per kilogram in aggregate of chlorinated organic compounds that are produced in the destruction process (this value shall be expressed as chlorine).


C. CANADA STANDARDS 

In Canada, the responsibility for the protection of the environment is shared among federal, provincial and territorial governments. 

At the federal level, the new Canadian Environmental Protection Act, 1999 (CEPA 1999) is Canada's primary piece of environmental legislation with pollution prevention as its cornerstone. 

The new CEPA 1999 shifts the focus away from managing pollution after it has been created to preventing pollution. The Act provides the federal government with new tools to protect the environment and human health, establishes strict deadlines for controlling certain toxic substances, and requires the virtual elimination of toxic substances which are bioaccumulative, persistent and result primarily from human activity. 

The following illustrates the suite of risk management tools that the federal government may consider when identifying options for managing a substance: 

· Instruments authorized under CEPA 1999 - regulations (including deposit refund and trading system regulations), pollution prevention plans, environmental emergency plans, administrative agreements, codes of practice, environmental quality objectives or guidelines, release guidelines 

· Voluntary approaches - Environmental Performance Agreements, Memoranda of Understanding 

· Non-CEPA 1999 economic instruments - financial incentives and subsidies, environmental charges and taxes 

· Joint federal/provincial/territorial initiatives - Canada-wide Standards, guidelines, codes of practice 

· Provincial/territorial Acts - regulations, permits, or other processes 

· Other federal Acts - e.g., Fisheries Act, Pest Control Products Act, Hazardous Products Act 

Joint actions of governments are exercised through the Canadian Council of Ministers of Environment (CCME). 

On January 29 1998, the Canadian Council of Ministers of the Environment (CCME) - with the exception of Quebec - signed an accord designed to lead to improved cooperation and better environmental protection across Canada, the Canada-Wide Accord on Environmental Harmonization. Each government retains its existing authorities but uses them in a coordinated manner to achieve enhanced environmental results. Each government will undertake clearly defined responsibility for environmental performance and will report publicly on its results. 

Under the Accord, the Canada-wide Environmental Standards Sub-Agreement is a framework for federal, provincial, and territorial Environment Ministers to work together to address key environmental protection and health risk reduction issues that require common environmental standards across the country. One of the activities in recent years has been the development of the Canada-Wide Standards (CWS) Process. The CWS Process included a series of projects on the development of dioxin and furan standards for a number of source categories. 

Canada-Wide Standards (CWSs) can include qualitative or quantitative standards, guidelines, objectives, and criteria for protecting the environment and reducing the risk to human health. CWSs will include a numeric limit (for example, ambient, discharge, or product standard), a commitment and timetable for attainment, a list of preliminary actions to attain the standard, and a framework for reporting to the public. 

The information in the ensuing series of tables summarizes control instruments/tools under CEPA 1999 and the relevant CWS. While Canada has focused its POPs strategies and programs to reduce dioxins and furans, collateral reductions in HCB and PCBs are expected as a result of control actions taken on dioxins and furans.  

Table 0‑4: Standards of Canada

	Instrument/Tool
	Techniques/Release Limits 

	Base metal smelting

	Environment Canada Draft Environmental Code of Practice for Base Metal Smelters and Refineries (October, 2003)

The proposed Code would be an instrument under the Canadian Environmental Protection Act 1999.
	Proposed dioxin and furan emission limit is:

· 100 pg ITEQ/m3 for existing smelters, and
· 32 pg ITEQ/m3 for new or expanded smelters.

	Cement manufacturing

	CCME Guidelines on the use of hazardous and nonhazardous wastes in cement kilns (1996)

<http://www.ccme.ca/initiatives/standards.html?category_id=50>
	Dioxins/furans emission limit for new and existing cement kilns:

· 0.5 ng/Rm3


	Proposed Environmental Code of Practice under CEPA 1999
	Proposed dioxin and furan emission limit is:

·  0.1 ng ITEQ/Nm3; conformance with limit is 7 years after date of acceptance of the proposed standards

· 0.1 ng ITEQ/Nm3 for new and reconstructed plants  

Ultimate goal for dioxins is virtual elimination defined as level of quantification (32 pg ITEQ/Nm3.

 Ultimate goal for hexachlorobenzene is virtual elimination defined as level of quantification (6 ng ITEQ/Nm3.

 (gas conditions are 25o C, 101.3 kPa, 11% O2, dry)


Table 0‑1: Standards of Canada, continued

	Conical waste combustion of municipal waste 

	CCME Canada-wide Standard for dioxins and furans, November 2003

<http://www.ccme.ca/initiatives/>

Agreement Respecting Canada-wide Standards for Dioxins and Furans: Conical Waste Combustion of Municipal Waste pursuant to the Canadian Environmental Protection Act 1999

<Canada Gazette Part 1, January 24, 2004; http://www.ec.gc.ca/CEPARegistry/Documents/notices/g1-13804_n1.pdf>
	Burning municipal waste in conical combustors is unique to Newfoundland Labrador.

The government of Newfoundland and Labrador is committed to phasing out existing conical waste combustors within the Province by 2008.

The objective is the prohibition of new conical waste combustors in all jurisdictions in Canada where conical waste combustors are a sector of concern. 

Canada’s Minister of the Environment has negotiated the proposed agreement

with the provincial and territorial governments, with the exception

of Quebec. 



	PCB waste destruction

	Federal Mobile PCB Treatment and Destruction Regulations, 14 December, 1989
<http://www.ec.gc.ca/CEPARegistry/regulations/DetailReg.cfm?intReg=9&x=16&y=9>
	No person shall operate a mobile PCB destruction system that releases into the environment a gas that contains PCBs in excess of 1 mg/kg of PCBs put into the system.

No person shall operate a mobile PCB treatment system to treat oil that contains PCBs unless the system is operated so as to reduce the concentration of PCBs in the oil to 2 mg/kg or less.

No person shall operate a mobile PCB destruction system or mobile PCB treatment system that releases into the environment a gas that contains a concentration of

(a) particulate matter that exceeds 50 mg per normal cubic metre;

(b) hydrogen chloride that exceeds 75 mg per normal cubic metre; or

(c) 2,3,7,8-substituted PCDDs and 2,3,7,8-substituted PCDFs that exceeds 12 ng per normal cubic metre, when determined in accordance with section 10.

(2) The concentrations referred to in subsection (1) are corrected to 11% oxygen, on a dry basis. SOR/93-231, s. 2(F).

No person shall operate a mobile PCB destruction system that releases into the environment a liquid that contains a concentration of

(a) PCBs that exceeds 5 µg/L; or

(b) 2,3,7,8-substituted PCDDs and 2,3,7,8-substituted PCDFs that exceeds 0.6 ng/L.

No person shall operate a mobile PCB destruction system or mobile PCB treatment system that releases into the environment a solid that contains a concentration, on a dry basis, of

(a) PCBs that exceeds 0.5 mg/kg; or

(b) 2,3,7,8-substituted PCDDs and 2,3,7,8-substituted PCDFs that exceeds 1 µg/kg.


Table 5-1: Standards of Canada, continued
	Pulp and paper - coastal pulp and paper wood waste-fired boilers burning salt-laden bark

	CCME Canada-wide Standard for dioxins and furans

May 1 2001

<http://www.ccme.ca/initiatives/>
	Dioxin/furan limit:
· <500 pg/m3 TEQ for all existing boilers by 2006,

· <100 pg/m3 TEQ for new boilers constructed after the effective date of this standard.

	Pulp and paper - effluent

	Pulp and Paper Mill Effluent Chlorinated Dioxins and Furans Regulations (SOR/92-267)

May 20, 1992; amended in 2000 

<http://www.ec.gc.ca/CEPARegistry/regulations/DetailReg.cfm?intReg=21&x=15&y=4>
	Effective July 1, 1992, no operator shall release or permit to be released into the environment final effluent that contains any measurable concentration of 2,3,7,8-TCDD or measurable concentration of 2,3,7,8-TCDF.


	Pulp and Paper Mill Defoamer and Wood Chip Regulations (SOR/92-268); May 20, 1992

<http://www.ec.gc.ca/CEPARegistry/regulations/DetailReg.cfm?intReg=20&x=13&y=6>


	These regulations specify dioxin/furan limits for defoamers:  

· 40 ppb or less by weight of dibenzofuran, and

· 10 ppb or less by weight of dibenzo-para-dioxin.

The manufacture, import, offer for sale or sell, for use in a mill in Canada that uses a chlorine bleaching process, must comply with the following limits: 

· dibenzofurans <40 ppb; or

· dibenzo-para-dioxin <10 ppb.

The import, offer for sale or sell for use in a mill in Canada, or use in a mill in Canada, wood chips that have been made from wood that has been treated with polychlorinated phenols is prohibited.

	Residential wood combustion

	National plan to be developed 


	Plan is expected to address:

· Development of an emission performance level for particulate matter that will co-benefit dioxin emissions,
· public education on clean burning and 
· promoting appliance change-outs.
Voluntary change-out program has been run in one region of the Province of Ontario.

	Steel manufacturing - electric arc furnace

	CCME Canada-wide Standard for dioxins and furans (March 2003)

<http://www.ccme.ca/initiatives/standards.html>

Planned Environmental Code of Practice under CEPA 1999


	Dioxin/furan emission limits:

Existing furnaces: 

Phase 1: Dioxins and furans emissions shall be less than 150 pg ITEQ/Rm3 at all existing steel manufacturing EAFs by 2006.

Phase 2: Dioxins and furans emissions shall be less than 100 pg ITEQ/ Rm3 at all existing steel manufacturing EAFs by 2010.

New and modified furnaces: 

· 100 pg ITEQ/ Rm3 for new and modified  




Table 0‑1: Standards of Canada, continued
	Steel manufacturing – iron sintering

	CCME Canada-wide Standard for dioxins and furans (March 2003)

http://www.ccme.ca/initiatives/standards.html
Planned update to the existing  Environmental Code of Practice for Steel Mills under CEPA 1999


	Dioxin/furan emission limits:

Existing plants:

Phase 1: Dioxin and furan stack emissions shall be less than 1350 pg/m3 TEQ, and as a result of achieving this limit particulate emissions should correspond to a level of less than 50 mg/m3 for all existing iron sintering plants by 2002.

Phase 2: In addition, dioxin and furan stack emissions shall be less than 500 pg/m3 TEQ for all existing iron sintering plants by 2005. The Phase 1 particulate emission level applies.

Phase 3: Dioxin/furan stack emissions shall be less than 200 pg/m3 TEQ and as a result of achieving this limit particulate emissions should correspond to a level of less than 20 mg/m3 for all existing iron sintering plants by 2010.

New or Expanding Iron Sintering Plants:

Dioxin and furan stack emissions shall be less than 200 pg/m3 TEQ, and as a result of achieving this limit particulate emissions should correspond to a level of less than 20 mg/m3 for new iron sintering plants constructed or existing plants expanding their production capacity after the effective date of this standard.

The BAT for minimizing dioxin emissions is high efficiency PM control. 

	Waste incineration

	Canada-wide Standard for dioxins and furans, May 1 2001

<http://www.ccme.ca/initiatives/standards.html>
	For existing facilities application of best available pollution prevention and control techniques, to achieve a maximum dioxin/furan concentration in the exhaust gases from the facility as follows:

· Municipal waste incineration >26 tonnes/year: 80 pg I-TEQ/m3
· Municipal waste incineration <26 tonnes/year: 80 pg I-TEQ/m3
· Medical waste incineration >26 tonnes/year: 80 pg I-TEQ/m3
· Medical waste incineration <26 tonnes/year: 80 pg I-TEQ/m3
· Hazardous waste incineration:  80 pg I-TEQ/ m3
· Sewage sludge incineration: 100 pg I-TEQ/ m3
Based on determined efforts in working towards virtual elimination, existing facilities will be required to meet the standards on the following schedule:

· 2006 for municipal, medical, and hazardous waste incineration

· 2005 for sewage sludge incineration

For new or expanding facilities of any size, application of best available pollution prevention and control techniques, such as a waste diversion program, to achieve a maximum dioxin/furan concentration in the exhaust gases from the facility as follows:

· Municipal waste incineration: 80 pg I-TEQ/m3
· Medical waste incineration:  80 pg I-TEQ/ m3
· Hazardous waste incineration: 80 pg I-TEQ/m3
· Sewage sludge incineration: 80pg I-TEQ/m3
(gas conditions are 25o C, 101.3 kPa, 11% O2, dry)


D. EUROPEAN UNION STANDARDS 

The European Commission Integrated Pollution Prevention and Control Bureau (IPPC) issued a Directive (Directive (96/61/EC)) that introduced a framework requiring member states to issue operating permits for industrial installations carrying on activities described in its Annex 1. These permits must contain conditions that are based on “Best Available Techniques” (BAT), to achieve a high level of protection of the environment as a whole. This Directive was adopted in 1996 and came into force in 1999. The European IPPC-Bureau is located in Sevilla, Spain.

A key feature of the IPPC-Directive is to stimulate an exchange of information on Best Available Techniques between European member states and the industries considered. For the activities of Annex 1 of the Directive, the European IPPC Bureau organizes this exchange of information and produces BAT reference documents (BREFs). Member states are required to take these BREFs into account when determining permit conditions for companies. The Bureau carries on its work through Technical Working Groups (TWGs) comprising nominated experts from EU member states, industry, and environmental NGOs. 

As of May 2002, the exchange process has resulted in 12 finalized BREFs and more than 10 BREFs were in progress. 

The IPPC-directive requires that for a “technique to be considered in the determination of

BAT” (“candidate BAT”) it should be "developed on a scale which allows implementation in the relevant industrial sector under economically […] viable conditions, taking into consideration the costs and advantages”. This definition clearly reflects that, in addition to environmental benefits and technical practicability, economic viability is a necessary condition for selecting the technique considered as BAT.

Table 0‑1: European Union BREF Reports on Best Available Techniques Determinations  

	Instrument/Tool
	Techniques/Release Limits 

	Cement kilns

	IPPC, Reference Document on Best Available (BREF) Techniques in the Cement and Lime Manufacturing Industries, March 2000

<http://eippcb.jrc.es/pages/FActivities.htm>
	BREF Report concludes that most cement kilns comply with a dioxin emission limit of 0.1 ng TEQ/Nm3.

European Union country dioxin/furan emission limits for existing plants:

· Italy 1000 ng TEQ/Nm3; applies to all industrial sources 

· Luxembourg 0.1 ng TEQ/Nm3 (6- hour average)

· Netherlands 0.1 ng TEQ/Nm3 

· Sweden 0.1 ng TEQ/Nm3 

· Portugal 0.1 ng TEQ/Nm3
European Union country dioxin/furan emission limits for new plants:

· Italy 1000 ng TEQ/Nm3 new; applies to all industrial sources 

· Portugal 0.1 ng TEQ/Nm3 new

(gas conditions are 273o K, 101.3 kPa, 10% O2, dry)

	Chemical industries 

	European Commission IPPC Reference Document on Best Available Techniques in Common Wastewater and Waste Gas Treatment/Management Systems in the Chemical Sector; February 2003 

<http://eippcb.jrc.es/pages/FActivities.htm>


	This report addresses wastewater and waste gas as horizontal issues of the chemical sector. 

The BAT determination is independent of the specific chemical production process.

Various techniques for wastewater and waste gas treatment are described. 

The BAT-associated concentration levels are prescribed for various pollutants in the final effluent from wastewater treatment. Dioxin is not specifically listed although an AOX limit of 0.5-1.5 mg/l is BAT-associated. 

The report identifies the pollutants discharged from the high temperature combustion of waste gas include PM, CO, SOx, NOx, NH3, HCl, halogen compounds, and possibly dioxin. 

The BAT for combustion exhaust gas treatment is granulated activated carbon adsorption capable of achieving dioxin/furan levels of 0.1 ng I-TEQ/Nm3. 

	Ferrous metals processing

	European Commission IPPC Reference Document on

Best Available Techniques in the Ferrous Metals Processing Industry,

December 2001

<http://eippcb.jrc.es/pages/FActivities.htm>
	BAT is internal or external reuse of collected dust for flux production. As this dust may occasionally contain dioxins at low concentration due to upset conditions in the plant (poorly degreased items being galvanized).

No numeric limit values are suggested for BAT.


Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, continued

	Iron and steel production 

	European Commission IPPC Best Available Techniques Reference Document on the Production of Iron and Steel, December 2001

<http://eippcb.jrc.es/pages/FActivities.htm>
	Electric Arc Furnace:

The emission level of organochlorine compounds, especially, PCDD/F and PCBs,  achievable with BAT for Electric Arc Furnaces is 0.1-0.5 ng I-TEQ/Nm3 (p. 315).

The BAT includes post-combustion of the off-gas or in a separate combustion chamber, followed by rapid quenching, and/or injection of lignite powder into the flue gas ahead of the fabric filter.

Sinter Plant:

The available techniques for dioxins/furans control are:

· Process optimization. This has achieved emission levels of 0.5-1.5 at UK plants, and 2-3 ng I-TEQ/Nm3 at German plants (p.47);

· High efficiency PM control (99.% Dioxin removal);

· Minimize oil input by selecting low oil content dust and mill scale or removing oil from mill scale. 

Gas reference conditions are 273o K, 101.3 kPa, 10% O2, dry.

The BREF Report notes that some electric arc furnaces in some European Union countries use wet scrubbers. However, no information is available on wastewater quality, and no recommendations are presented on treatment methods or effluent quality. 

	Large combustors 

	European Commission IPPC Reference Document on Best Available Techniques for Large Combustion Plants, Draft March 2003

<http://eippcb.jrc.es/pages/FActivities.htm>
	This working draft report does not contain an Executive Summary at this time. The Summary will be developed as a separate document.

This sector covers facilities that burn coal, lignite, biomass, peat, and liquid and gaseous fuels and have a rated thermal input >50 MW (although <50 MW stationary combustors are also addressed). Co-combustion of wastes (e.g., sewage sludge, waste oil in large combustors) is also addressed. 

Emissions of dioxins to air are identified for some combustors; however, BAT-associated dioxin emission levels are not identified for all types of combustors.  In some biomass wood-fired combustion plants where dioxin has been measured, dioxin levels below 0.1 ng ITEQ/Nm3 are generally regarded as achievable. 


Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, continued

	Organic chemicals production

	European Commission IPPC Reference document of Best Available Techniques in the Large Volume Organic Chemical Industry,  February 2003 

<http://eippcb.jrc.es/pages/FActivities.htm>


	The BREF report covers all of the synthetic organic sectors. It addresses wastewater and waste gas as a horizontal issue of the chemical sector. 

The BAT determination is independent of the specific chemical production process.

Various techniques for wastewater and waste gas treatment are described. 

The generic emission control BAT for dioxin and PCBs for all manufacturing processes within this source category is a combination of primary measures to suppress dioxin formation (e.g., low chlorine in feedstock, good operating conditions, activated carbon adsorption, and 3-bed catalyst). 

For existing and new ethylene dichloride  manufacturing facilities, the following limits and BAT are identified:

BAT for the main process exhausts are:

· recover ethylene, ethylene dichloride (EDC), vinyl chloride monomer (VCM) and other chlorinated organic compounds by direct recycling, refrigeration/condensation, absorption in solvents, adsorption on solids;

· use thermal or catalytic oxidation to achieve exhaust concentrations (as a daily average) of EDC+VCM <1 mg/Nm3, dioxin <0.1 mg/Nm3, and HCL <10 mg/Nm3;

· recover energy and HCl from the combustion of chlorinated organic compounds; and 

· use continuous on-line monitoring of stack emissions for O2 and CO and periodic sampling for C2H4, VCM, EDC, Cl2, HCl, and dioxins. 

BAT for final effluent treatment is biological treatment to achieve:

· 1 mg/l total chlorinated hydrocarbons,

· 1 mg/l total copper,

· 125 mg/l COD (50-100 with dual nitrification-denitrification),

· 0.1 ng ITEQ/l for dioxin,

· 1 µg/l for hexachlorobenzene and pentachlorobenzene,

· 1 µg/l for hexachlorobutadiene

	Primary and secondary non-ferrous metals production

	European Commission IPPC Reference Document on Best Available Techniques in the Non Ferrous Metals Industries, December 2001
<http://eippcb.jrc.es/pages/FActivities.htm>
	The dioxin/furan emission concentrations that are associated with BAT including high efficiency fabric filters, rapid quenching of flue gas, afterburners, and carbon absorption range from <0.1 to 0.5 TEQ/Nm3 TEQ depending on the feed, the smelting or melting process.

Gas reference conditions are 273o K, 101.3 kPa, 10% O2, dry.


Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, continued

	Smitheries and foundries 

	European Commission IPPC Reference Document on Best Available Techniques in the Smitheries and Foundries  Industry, Draft January 2004

<http://eippcb.jrc.es/pages/FActivities.htm>
	The main emissions from the foundry process are dust, amines and VOCs, and for specific furnace types also SO2, dioxins and NOx. 

Dioxin emission data are documented for various metal foundries and process sources. The emission levels are in the range 0.002-3.14 ng ITEQ/Nm3.

BAT-associated emission levels are presented for various pollutants from the various processes. The BAT measures identified include primary techniques and secondary techniques. 

For dioxins, the BAT-associated emission level is <0.1 ng ITEQ/Nm3. A good general level of consensus was reached on the report’s conclusions. The industry representatives added a comment expressing their doubt about secondary measures (e.g., activated carbon injection with high efficiency dust collectors, and catalytic oxidation) for controlling dioxins. Further research on the formation and control of dioxins is among the recommendations in the report. 

	Pulp and paper manufacturing– emissions 

	European Commission IPPC Reference Document on Best Available Techniques in the Pulp and Paper Industry December 2001

<http://eippcb.jrc.es/pages/FActivities.htm >
	· Generally achievable dioxins/furans emission levels for boilers co-firing effluent treatment plant sludge with activated carbon or coke injection into the flue gas is <0.1 ng I-TEQ/Nm3.

	Petroleum and natural gas refining

	European Commission IPPC Reference Document on Best Available Techniques for Mineral Oil and Gas Refineries 

<http://eippcb.jrc.es/pages/FActivities.htm>
	The BAT for catalytic reforming that minimize chlorinated organic compounds is to:

· route regenerator gas to a scrubber system, and

· optimize the amount of chlorinated promoters used during regeneration of the catalyst.

	Pulp and paper manufacturing– emissions

	European Commission IPPC Reference Document on Best Available Techniques in the Pulp and Paper Industry December 2001

<http://eippcb.jrc.es/pages/FActivities.htm>


	BAT-associated release levels to minimize chlorinated organics for Kraft pulp processing:

· Bleached pulp: 0.25 kg AOX/air dried tonne pulp

· Unbleached pulp: no value

BAT for Sulphite pulp processing:

· Bleached pulp: no value

BAT for Mechanical pulping and chemi-mechanical pulping:

· Non-integrated CTMP mills: no value

· Integrated mechanical pulp and paper mills: <0.01 kg AOX/tonne 

BAT for Recycled fibre (RCF) processing:

· Integrated RCF mills without de-inking: <0.005 kg AOX/t

· RCF paper mills with de-inking: <0.005 kg AOX/t

· RCF based tissue mills:  <0.005 kg AOX/t




Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, continued

	Tanning of hides 

	European Commission IPPC Reference Document on Best Available Techniques for the Tanning of Hides and Skins, February 2003

<http://eippcb.jrc.es/pages/FActivities.htm>
	This report covers BAT techniques for processes, energy, wastewater management and treatment, waste management and treatment, air emissions abatement, and site decommissioning. 

The draft report makes no mention of dioxin, hexachlorobenzene or PCB releases associated with any of the tanning processes. 

BAT-associated effluent levels or emission levels are not contained in the recommendations at this time. Further data gathering is recommended before achievable release levels can be determined. 

	Textile industry 

	European Commission IPPC Reference Document on Best Available Techniques for the Textile Industry, July 2003

<http://eippcb.jrc.es/pages/FActivities.htm>
	This report covers BAT techniques for processes, energy, and water management and treatment, waste management and treatment, emissions abatement, and site decommissioning. 

Wastewater treatment and effluent treatment plant sludge are the main environmental issues from this sector. BAT techniques are described but BAT-associated effluent levels are not presented as further data is needed to establish achievable levels. 

Dioxins and furans arise from organically bound chlorine from pesticides are potentially present in sludge. 

AOX and dioxin-like compounds are formed in various chlorine-based bleaching processes. 

The report gives examples of techniques from specific companies and the levels of AOX achieved in final effluents and of dioxins achieved in emissions. For example, a rotary kiln at one plant thermally treats (with an afterburner) effluent treatment plant sludge containing lignite coke, and this emission control technology achieves a dioxin emission level of 0.004 ng TEQ/Nm3. 

	Large combustors 

	European Commission IPPC Reference Document on Best Available Techniques for Large Combustion Plants, Draft March 2003

<http://eippcb.jrc.es/pages/FActivities.htm>
	This working draft report does not contain an Executive Summary at this time. The Summary will be developed as a separate document.

This sector covers facilities that burn coal, lignite, biomass, peat, and liquid and gaseous fuels and have a rated thermal input >50 MW (although <50 MW stationary combustors are also addressed). Co-combustion of wastes (e.g., sewage sludge, waste oil in large combustors) is also addressed. 

Emissions of dioxins to air are identified for some combustors; however, BAT-associated dioxin emission levels are not identified for all types of combustors.  In some biomass wood-fired combustion plants where dioxin has been measured, dioxin levels below 0.1 ng ITEQ/Nm3 are generally regarded as achievable. 


Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, 
	Waste incineration –  Directive 

	European Commission Directive 2000/76/EC 

Directive was adopted by the European Parliament and Council of the European Union on December 4, 2000

<http://europa.eu.int/comm/environment/air/legis.htm#stationary>

<http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=en&numdoc=32000L0076&model=guichett>

This Directive establishes emission limitations for NOx, SO2, heavy metals, and dioxins.
	Municipal solid waste incinerators >3 t/h:

Emission limit value for dioxin is:

· 0.1 ng TE/m3 over a period of 6-8 hours 

Medical waste incinerators >1 t/h:

· 0.5 ng TE/m3 over a period of 6-8 hours 

Hazardous waste incinerators >1 t/h:

· 0.5 ng TE/m3
Dioxin (defined as the sum of the individual dioxins and furans) limit for wastewater from gas cleaning systems:

· 0.3 mg ITEQ/l

Special provisions for cement kilns co-incinerating hazardous waste:

· Dioxins/furans:  0.1 TE/m3 

· PM:  30 mg/m3 (until 2008 cement kilns may exempted by jurisdictions if hazardous waste feed rate is < 3 t/h)

· HCl: 10 mg/m3
· HF: 1 mg/m3
· NOx:  800 mg/m3  for new and 500 mg/m3for existing facilities (until 2008 cement kilns may exempted by jurisdictions if hazardous waste feed rate is <3 t/h, and permit limits NOx to 1200 mg/m3)

· SO2: 50 mg/m3 (exemptions for SO2 and TOC may be granted if their formation is not from waste)

· CO: limit is left to jurisdictions to set

· Total organic carbon: 10 mg/m3
· Cd+Tl: 0.05 mg/m3
· Hg: 0.05 mg/m3
· Sb + As + Pb + Cr + Co + Cu + Mn + Ni + V: 0.5 mg/m3
Gas reference conditions are 273o K, 101.3 kPa, 10% O2, dry

Daily averages for continuously measured pollutants.

½ hour measurements for manually sampled pollutants serve as daily average.


Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, continued

	Waste treatment industries

	European Commission IPPC Reference Document on Best Available Techniques for the Waste Treatment Industries, Draft January 2004

<http://eippcb.jrc.es/pages/FActivities.htm>


	The Executive Summary with conclusions on BAT and release levels remains to be completed. 

The scope of this document covers:

· installations for the disposal or recovery of hazardous wastes,

· installations for the disposal of waste oils, and

· installations for the disposal of nonhazardous wastes. 

The types of wastes covered by this BREF include for example, material contaminated by PCBs and dioxins, wastewater treatment plant sludge, oil wastewater, materials containing CFCs, PVC and plastics wastes, spent ion exchange resins, spent catalyst, etc.

The flue gas control system at a waste oil refinery with thermal destruction is shown as resulting in the following emission level:

· <1 ng/Nm3 as PCB+chlorinated terphenyls+trichloronapthalene

The report notes an emission limit value set for one waste oil refinery in Europe as follows:

· <0.1 ng/Nm3 as PCB+chlorinated terphenyls+trichloronapthalene


Table 6-1: European Union BREF Reports on Best Available Techniques Determinations, continued

	Waste incineration – BREF Report 

	European Commission IPPC Reference Document on Best Available Techniques for Waste Incineration, Draft May 2003

<http://eippcb.jrc.es/pages/FActivities.htm>


	This report covers the thermal treatment of wastes by incineration, pyrolysis and gasification. The report explicitly excludes co-incineration of wastes (e.g., wastes burned as supplementary fuel in cement kilns).

 The Executive Summary with conclusions on BAT-associated emission levels has not been written.

The European Commission Directive 2000/76/EC as mentioned above specifies a dioxin emission limit of 0.1 ng TEQ/Nm3 for all types of waste incineration.  According to the Directive, this limit is achievable with adsorption processes and oxidizing catalysts. 

This report presents extensive data on processes and emission controls. 

For dioxin control, both primary measures (e.g., good combustion practices) and secondary measures are applicable. 

Secondary dioxin control techniques include rapid gas quenching, oxidation catalysts, powdered activated carbon injection, combination activated carbon and lime sorbent injection, fixed bed carbon filter in the flue gas, and high efficiency dust collectors. 

The report notes that selective catalytic reduction applied for NOx control also reduces dioxins. One incinerator in Europe has SCR especially for dioxin control.

One installation with an alkaline scrubber for acid gas control and a fixed bed carbon filter for dioxin control achieves dioxin and PCB levels below 0.1 ng TEQ/Nm3. Effluent from this particular scrubber undergoes two stages of treatment: physical/chemical and biological wastewater treatment resulting in dioxin levels <0.006 ng/l and PCBs below the  detection limit of <10 ng/l.  

	Wastewater and emissions control – chemical industries 

	European Commission IPPC Reference Document on Best Available Techniques in Common Wastewater and Waste Gas Treatment/Management Systems in the Chemical Sector; February 2003 

<http://eippcb.jrc.es/pages/FActivities.htm>


	This report addresses wastewater and waste gas as horizontal issues of the chemical sector. 

The BAT determination is independent of the specific chemical production process.

Various techniques for wastewater and waste gas treatment are described. 

The BAT-associated concentration levels are prescribed for various pollutants in the final effluent from wastewater treatment. Dioxin is not specifically listed although an AOX limit of 0.5-1.5 mg/l is BAT-associated. 

Pollutants discharged from the high temperature combustion of waste gas include PM, CO, SOx, NOx, NH3, HCl, halogen compounds, and possibly dioxin. The BAT-associated emission levels are listed for these pollutants including for dioxin, which is 0.1 ng TEQ/Nm3.




E. JAPAN STANDARDS 

Information for Japan was obtained from an undated “fact sheet” published by the Environment Agency of Japan, Office of Environmental Risk Assessment, Environmental Health and Safety Division, Environmental Health Department.

Table 0‑1: Emission Standards of Japan 

	Secondary aluminum – emission standards 

	Law Concerning Special Measures against Dioxins

(Law No. 105 promulgated on July 16, 1999)

Effective January 2000

Environment Agency of Japan publication, Reducing Dioxin Release; no date

<http://www.env.go.jp/en/topic/dioxin/leaflet.pdf>
	Dioxin emissions from existing facilities effective December 1, 2002:

· 5 ng TEQ/Nm3   

Emissions from new facilities effective December 1, 2002:

· 1 ng TEQ/Nm3   

“dioxins” are defined as including co-planar PCBs



	Secondary zinc– emission standards

	
	Dioxin emissions from existing facilities effective December 1, 2002:

· 10 ng TEQ/Nm3   

Emissions from secondary aluminum production new facilities effective December 1, 2002:

· 1 ng TEQ/Nm3   

	Steel manufacturing– emission standards

	
	Dioxin emissions from electric arc furnace existing facilities effective December 1, 2002:

· 5 ng TEQ/Nm3   

Emissions from iron sintering existing facilities effective December 1, 2002:

· 1 ng TEQ/Nm3   

Emissions from electric arc furnace new facilities:

· 0.5 ng TEQ/Nm3   

Emissions from iron sintering new facilities:

· 0.1 ng TEQ/Nm3   

	Waste incineration– emission standards

	
	Emission limits for existing facilities effective December 1, 2002:

· capacity >4 t/h; 1 ng TEQ/Nm3   

· capacity >2 and <4 t/h; 5 ng TEQ /Nm3   

· capacity >50 kg/h and <2 t/h; 10 ng TEQ /Nm3   

Emission limits for new facilities:

· capacity >4 t/h; 0.1 ng TEQ/Nm3   

· capacity 2 to 4 t/h; 1 ng TEQ/Nm3   

· capacity >50 kg/h and <2 t/h; 5 ng TEQ/Nm3   


Table 0‑2: Effluent Standards of Japan
	· Facilities for bleaching using chlorine or chlorinated compounds for use in the manufacture of sulfate pulp (Kraft pulp) or sulfite pulp 

· Decomposition facilities for spent PCB or treated PCB 

· Washing facilities for PCB polluted materials or treated PCB

	Law Concerning Special Measures against Dioxins

(Law No. 105 promulgated on July 16, 1999)

Reference source for the numeric limits herein is: Environment Agency of Japan publication, Reducing Dioxin Release; no date

<http://www.env.go.jp/en/topic/dioxin/leaflet.pdf>
	Dioxin/furan effluent limit for existing facilities effective January 15, 2001:

· 10 pg TEQ/L

Dioxin/furan effluent limit for new facilities:

· 10 pg TEQ/L

	· Waste gas washing facilities or wet dust collectors of aluminium and aluminium alloy roasting furnaces, dissolving furnaces or drying furnaces

· Washing facilities for ethylene dichloride used in vinyl chloride monomer manufacturing

	
	Dioxin/furan effluent limit for existing facilities effective January 15, 2001:

· 10 pg TEQ/L

· 20 pg TEQ/L The figures between brackets indicate a provisional effluent standard in use for 3 years after the enforcementof the Law

Dioxin/furan effluent limit for new facilities:

· 10 pg TEQ/L

	· Waste gas washing facilities, wet dust collectors or ash landfill facilities for discharging polluted effluent of municipal waste incinerators (only those with capacity equal to or higher than 50 kg/h)

· Waste gas washing facilities, wet dust collectors or ash landfill facilities for discharging polluted effluent of industrial waste incinerators (only those with capacity equal to or higher than 50 kg/h)

	
	Dioxin/furan effluent limit for existing facilities effective January 15, 2001:

· 10 pg TEQ/L

· 50 pg TEQ/L The figures between brackets indicate a provisional effluent standard in use for 3 years after the enforcement of the Law

Dioxin/furan effluent limit for new facilities:

· 10 pg TEQ/L


F. UNITED STATES STANDARDS
The U.S. Clean Air Act and Clean Water Act are the key legislation for the establishment of source release standards for conventional pollutants and hazardous pollutants. 

Hazardous air pollutants (HAP), also known as toxic air pollutants or air toxics, are those pollutants that cause or may cause cancer or other serious health effects, such as reproductive effects or birth defects, or adverse environmental and ecological effects. The Environmental Protection Agency (EPA) is required to control 188 hazardous air pollutants. 

The Clean Air Act Amendments of 1990 require the Agency to promulgate regulations, over the 10 years following amendment of the CAA, establishing emission standards for each listed category of major sources and area sources. EPA’s strategy requires that the Agency list in 5 years, and subject to regulation in 10 years, sufficient categories of area sources to account for 90 percent of the aggregate emissions of each of 30 or more HAP's.  These 30 or more HAP's shall be those determined to present the greatest threat to public health in the largest number of urban areas.

Effluent guidelines are national standards for wastewater discharges to surface waters and publicly owned treatment works (municipal sewage treatment plants). EPA issues effluent guidelines for categories of existing sources and new sources under Title III of the Clean Water Act. The standards are technology-based (i.e. they are based on the performance of treatment and control technologies); they are not based on risk or impacts upon receiving waters.

In 2002, EPA announced the draft "Strategy for National Clean Water Act Regulations" which outlines a process that the Agency proposes to use to develop Effluent Guidelines Plans. The process will allow EPA to identify existing effluent guidelines the Agency should consider revising or industrial categories for which the Agency should consider developing new effluent guidelines.
Table 0‑3: United States Standards   

	Instrument/Tool
	Techniques/Release Limits 

	Cement manufacturing - emissions

	Portland Cement Manufacturing Industry National Emission Standards for Hazardous Air Pollutants (NESHAP); June 14, 1999

<http://www.epa.gov/ttn/atw/mactfnlalph.html>
	Dioxin/furan limit for existing sources:

· 0.2 ng TEQ/dscm or 

· 0.4 ng TEQ/dscm with PM control device operated at (204(C 

Dioxin/furan limit for new sources,:

· 0.2 ng TEQ/dscm or

· 0.4 ng TEQ/dscm with PM control device operated at (204(C

BAT for dioxin control is rapid flue gas quenching, temperature control at inlet to the air pollution control device, and high efficiency dust collectors.

	Iron and steel foundries - emissions

	National Emission Standards for Hazardous Air Pollutants for Iron and Steel Foundries, Final Rule

Signed Final on  August 29, 2003

<http://www.epa.gov/ttn/atw/ifoundry/ifoundrypg.html>
	This sector is identified as producing metal and organic HAP emissions including dioxins/furans. 

Dioxins are controlled indirectly by controlling PM and VOC for the various sources which emission limits are prescribed.  

	Pesticides manufacturing - emissions

	National Emission Standards for Hazardous Air Pollutants: Pesticide Active Ingredient (PAI) Production; Final Rule

Federal Register: June 23, 1999

<http://www.epa.gov/ttn/atw/pest/fr62399.txt>
	The major HAP emitted by facilities covered by this rule include toluene, methanol, methyl chloride, and hydrogen chloride (HCl). The PAI production source category also emits small amounts of other listed organic HAP including hexachlorobenzene.

BAT for process vents, storage tanks and wastewater treatment, equipment leaks, bag dumps, and product dryers are described. Process vent emissions controls are established by specified percent reductions or to an outlet concentration of organic HAP emissions (e.g., 90% organic HAP reduction or 200 ppmv total organic carbon outlet concentration). 


Table 8-1: United States Standards, continued  

	Pulp and paper manufacturing - emissions

	National Emission Standards for Hazardous Air Pollutants for Chemical Recovery Combustion Sources at Kraft, Soda, Sulfite, and Stand-Alone Semichemical Pulp Mills; Direct Final Rule Amendments

February 18, 2003 

<http://www.epa.gov/ttn/atw/pulp/fr18fe03.html>

Report, Pulp, Paper, and Paperboard Industry -

Background Information for Promulgated Air Emission Standards
October, 1997

<http://www.epa.gov/waterscience/pulppaper/jd/ppbid.pdf>
	No UPOPs are identified for this source sector.

The final rule retains the incinerator operating parameters of 1600o F and 0.75 seconds residence time for the control of organic HAP. This destruction requirement represents the control level achieved by well-operated combustion devices. The 20 ppmv limit on organic HAP represents the performance achieved by well-operated combustion devices on low concentration vent streams.

The EPA maintains that no significant amount of dioxin will be generated from the combustion of  vent gases as there is no significant level of chlorine in the pulping vents. The final rule does not require bleaching vents, which do contain chlorine, to be routed to a combustion device. This NESHAP does not require the incineration of chlorinated sludge.



	Pulp and paper manufacturing – effluent 

	On April 15, 1998, EPA promulgated revised regulations for the pulp , paper and paperboard category to control both effluent discharges and air emissions under the three-phases of the Cluster Rules.

<http://www.epa.gov/waterscience/pulppaper/permitguide/>

	BAT effluent limitations for existing bleach plant effluent:

· TCDD <minimum level specified in Section 430.01(1); 1-day maximum

· TCDF 31.9 pg/l k/kkg ADT; 1-day maximum

· AOX final effluent 0.951 kg/kkg 1-day max.

· AOX final effluent 0.623 k/kkg monthly average

Pretreatment standards for existing sources effluent limitations for bleach plant:

· TCDD <minimum level specified in Section 430.01(1); 1-day maximum

· TCDF 31.9 pg/l k/kkg; 1-day maximum

· AOX 2.65 kg/kkg 1-day max.

· AOX 1.41 k/kkg monthly average

New source performance standards for bleach plant:

· TCDD <minimum level specified in Section 430.01(1); 

· TCDF 31.9 pg/l k/kkg ADT; 1-day maximum

· AOX 0.476 kg/kkg 1-day max.

· AOX 0.272 k/kkg monthly average

· AOX 0.208 k/kkg final effluent annual average

Pretreatment standards for new sources bleach plant effluent:

· TCDD <minimum level specified in Section 430.01(1); 1-day maximum

· TCDF 31.9 pg/l k/kkg; 1-day maximum

· AOX 1.16 kg/kkg 1-day max.

· AOX 0.814 k/kkg monthly average

Pretreatment standards for new sources of ammonia-based and specialty grade sulfite pulp:

· TCDD <minimum level specified in Section 430.01(1); 1-day max.

· TCDF <minimum level specified in Section 430.01(1); 1-day max


Table 8-1: United States Standards, continued  

	Primary aluminum production - emissions

	National Emission Standards for Hazardous Air Pollutants (HAPs) for Source

Categories; National Emission Standards for Hazardous Air Pollutants

for Primary Aluminum Reduction Plants; Final Rule.

Federal Register October 7, 1977

<http://www.epa.gov/ttn/atw/alum/fr07oc97.pdf>
	No emission limit for dioxins and furans is prescribed.

HAPs emitted by the facilities covered by this rule include hydrogen fluoride (HF) and polycyclic organic matter (POM). Polycyclic aromatic hydrocarbons (PAHs) are included in the chemical group POM. A POM limit is prescribed. 

	Steel manufacturing – integrated and steel production emissions

	National Emission Standards for Hazardous Air Pollutants: Integrated Iron and Steel Manufacturing; Final Rule

Federal Register: May 20, 2003

<http://www.epa.gov/ttn/atw/iisteel/fr20my03.html>
	An oil content limit (0.025% weight) for sinter plant feed was established to control organic HAP including dioxin, polycyclic organic matter, benzene, and toluene from the sinter plant windbox exhaust.

EPA has no emission standards for Non-integrated steel mills. 

	Steel manufacturing – electric arc furnace steel production emissions

	No emission standard
	


Table 8-1: United States Standards, continued  
	Steel manufacturing - effluent

	Effluent Limitations Guidelines, Pretreatment 
Standards, and New Source Performance Standards for the Iron and Steel Manufacturing 
Point Source Category; Final rule

Federal Register: October 17, 2002

<http://www.epa.gov/fedrgstr/EPA-WATER/2002/October/Day-17/w11295.htm>
	This final rule represents the culmination of the EPA’s effort to revise Clean Water Act (CWA) effluent limitations guidelines and standards for wastewater discharges from the iron and steel manufacturing industry. The final regulation revises technology-based effluent limitations guidelines and standards for certain wastewater discharges associated with metallurgical cokemaking, sintering, and 

ironmaking operations; and codifies new effluent limitations guidelines and standards for direct reduced ironmaking, briquetting, and forging. EPA is also revising the regulations for the steelmaking subcategory, to provide an allowance for existing basic oxygen furnaces operating semi-wet air pollution control systems; and to establish technology-based effluent limitations guidelines and standards for electric arc furnaces operating semi-wet pollution control systems.

For the sintering subcategory, EPA revised the current regulation to add limitations and standards for one additional pollutant, 2,3,7,8-tetrachlorodibenzofuran (TCDF), while keeping the rest of the limits unchanged.

Pretreatment Standards for Existing Sources (PSES) for 2,3,7,8-TCDF and New Source Performance Standards (NSPS) for sintering operations with wet air pollution control systems: 

· <minimum level of detection (i.e., 10 pg/L per EPA Method 1613B,
·  No value is established for the maximum monthly average. 
EPA did not establish monthly average limitations and standards for 2,3,7,8-TCDF because the daily maximum limitations and standards for these pollutants are expressed as less than the Minimum Level (<ML).

The technology basis for the BAT and NSPS limits was solids removal, high-rate recycle, metals precipitation, alkaline chlorination, and mixed-media filtration of blowdown wastewater. EPA chose to use 2,3,7,8-TCDF as an indicator parameter for the whole family of dioxin/furan congeners for several reasons: 2,3,7,8-TCDF is the most toxic of the congeners found in treated sintering wastewater; 2,3,7,8-TCDF was the most prevalent of  the dioxin/furan congeners in these wastewaters; and 2,3,7,8-TCDF is chemically similar to the other dioxin/furan congeners and its removal will similarly indicate removal of the other congeners.

Development Document for Final Effluent Limitations Guidelines and Standards for the Iron and Steel Manufacturing Point Source Category, April 2002,  p. 9-13 <http://epa.gov/waterscience/ironsteel/pdf/tdd/complete.pdf >

In the case of electric arc furnaces with semi-wet air pollution control, the Agency is promulgating NSPS, PSES, and PSNS limitations and standards of zero discharge of process wastewater pollutants. The 1982 regulation previously established (best practicable technology (BPT), best conventional control technology (BCT), and best available technology economically achievable (BAT) limitations of zero discharge of process wastewater pollutants for electric arc furnaces with semi-wet air pollution control. EPA identified no discharges from electric arc furnaces with semi-wet

air pollution control and received no comments regarding the establishment of zero discharge of process wastewater pollutants for this segment. EPA estimates that the industry will incur no costs due to this change since all known facilities are currently achieving compliance with zero discharge of process wastewater pollutants. 


Table8-1: United States Standards, continued  

	Secondary aluminum production - emissions

	National Emission Standards for Hazardous Air Pollutants for

Secondary Aluminum Production; Final Rule 

Federal Register: March 23, 2000

<http://www.epa.gov/EPA-AIR/2000/March/Day-23/a4143.htm>

Final standards give existing sources 3 years from the date of promulgation to comply. New sources that begin

construction or reconstruction after February 11, 1999 must comply with the standards by the date of  promulgation or upon startup.
	Thermal chip dryer:

2.50 micrograms of dioxin/furan TEQ per Mg (3.5x10-5 gr per ton) of feed/charge

scrap dryer/delacquering kiln/decoating kiln:

0.25 g of D/F TEQ per Mg (3.5x10-6 gr of dioxin/furan TEQ per ton) of feed/charge 

Scrap dryer/delacquering kiln/decoating kiln alternative limit providing these operations are equipped with an afterburner having a design residence time of at least 1 second and the afterburner is operated at a temperature of at least 750  deg.C  (1400  deg.F):

5.0 g of dioxin/furan TEQ per Mg (7.0x10-5 gr of D/F TEQ per ton) of feed/charge 

Rotary dross cooler:

15 g of dioxin/furan TEQ per Mg (2.1x10-4 gr of D/F TEQ per ton) of feed/charge from a group 1 furnace (i.e., processing other than clean charge and/or performing reactive fluxing). 

No D/F limit is prescribed for the Group 2 furnace because only clean charge is permitted.


Table 8-1: United States Standards, continued  

	Tire production  - emissions

	National Emission Standards for Hazardous Air Pollutants: Rubber Tire Manufacturing; Final Rule

Federal Register: July 9, 2002

<http://www.epa.gov/ttn/atw/tire/fr09jy02r.html>


	The final rule applies to manufacturers of rubber tires and components integral to rubber tires, as well as tire cord producers and puncture sealant operations.

The NESHAP will control primary HAP including toluene and hexane. Each facility is required to determine from a table of organic HAP which emission limit in the HAP is applicable. The referenced table of HAP in this NESHAP lists hexachlorobenzene and polychlorinated biphenyls, but not dioxins.  

The NESHSP allows facilities various options for meeting emission limits (in the form of emission factors or percent reduction in organic HAP emissions).
The emission limit options for meeting the HAP limits are too extensive to include herein. As an example, the following illustration is used.

Existing, new or reconstructed tire cord manufacturing facilities: 

Option 1 ------

· Selected organic HAP (as prescribed in a list of HAP): Emissions must not exceed 1,000 grams per megagram (2 pounds per ton) of the total cements and solvents used.

· All other organic HAP: Emissions must not exceed 10,000 grams per megagram  (20 pounds per ton) of the total cements and solvents used.

Existing, new or reconstructed tire cord manufacturing facilities:

Option 2 -------

· All organic HAP: Emissions must not exceed 0.024 grams per megagram (0.00005 pounds per ton) of rubber used.

Existing tire cord production facility--Option 1:

· All organic HAP: Emissions must not exceed 280 grams per megagram 0.56 pounds per ton) of fabric processed.

New or reconstructed tire cord production facility--Option 1: 

· All organic HAP: Emissions must not exceed 220 grams per megagram (0.43 pounds per ton) of fabric processed.

Existing, new or reconstructed tire cord production facility--Option 2:

· Selected organic HAP: Emissions must not exceed 1,000 grams HAP per megagram (2 pounds per ton) of total coatings used.


Table 8-1: United States Standards, continued  

	Waste incineration – large combustors  - emissions

	Emission Guidelines for Existing Sources and Standards of Performance for New Stationary Sources: Large Municipal Waste Combustion (LMC) Units; Direct Final Rule

Federal Register: August 25, 1997

Applies to unit capacity >250 tons per day

Construction Is Commenced After September 20, 1994, modification or reconstruction is commenced after June 19, 1996 and Emissions Guidelines and Compliance Times for Large MWC That are Constructed On or Before September 20, 1994

<http://www.epa.gov/ttn/atw/129/mwc/fr897c.txt>


	Dioxin limit:

· 13 ng/dscm total mass of dioxins and furans (mandatory) or 7 ng/dscm total mass (optional to qualify for less frequent testing); 7% oxygen

Dioxins/furans emission limits must be achieved by

December 19, 2000

The temperature at the inlet of the particulate matter control device can not exceed 17o C above the maximum demonstrated temperature of the particulate matter control device. 

BAT for dioxin control is rapid flue gas quenching, activated carbon injection and high efficiency dust collectors. 


Table 8-1: United States Standards, continued  

	Waste incineration – small combustors - emissions

	New Source Performance Standards for New Small Municipal Waste Combustion (MWC) Units; Final Rule

Federal Register: December 6, 2000

<http://www.epa.gov/ttn/atw/129/mwc/fr06de00.html>
	Dioxin emission limit:

· 13 ng (total dioxin and furan mass)/dscm 

Applies to small MWC units with an individual unit capacity of 35 to 250 tons per day constructed after August 30, 1999 and units that commenced reconstruction or modification after June 6, 2001.

The temperature at the inlet of the particulate matter control device can not exceed 17o C above the maximum demonstrated temperature of the particulate matter control device.



	Emission Guidelines for Existing Small Municipal Waste Combustion 

Units; Final Rule

Applies to unit capacity of 35 

to 250 tons per day.

Guidelines apply to units constructed on or before August 30, 1999. 

Units that commenced construction after August 30, 1999 are subject to the NSPS for new small MWC units.

<http://www.epa.gov/ttn/atw/129/mwc/fr06de0a.html>
	Class I: 

· 30 nanograms (total dioxin and furan mass)/dscm for combustors with spray drier/fabric filter control system
· 60 nanograms (total dioxin and furan mass)/dscm for combustors that employ an electrostatic precipitator
 Class II: 

· 125 nanograms (total dioxin and furan mass )/dscm 

Class I units mean small municipal waste combustion units with an aggregate plant combustion capacity greater than 250 tons per day of municipal solid waste.

Class II units mean all small municipal combustion units with aggregate plant combustion capacity less than or equal to 250 tons per day of municipal solid waste.

(gas conditions are 7%, O2)

	Waste incineration – commercial and industrial - emissions 

	Standards of Performance for New Stationary Sources and Emission 

Guidelines for Existing Sources: Commercial and Industrial Solid Waste 

Incineration (CISWI) Units: Final standards and guidelines.

Federal Register January 30, 2001

<http://www.epa.gov/ttnatw01/129/ciwi/ciwipg.html>
	Dioxin limits for new and exiting sources:

· 0.41 ng TEQ/dscm

These standards and guidelines apply only to CISWI units burning non-hazardous wastes.

Each existing CISWI unit must be in compliance within 5 years of promulgation of the Emission Guideline.

(gas conditions are 7%, O2)


Table 8-1: United States Standards, continued  

	Waste incineration – hospital - emissions

	Standards of Performance for New Stationary Sources and Emission Guidelines for Existing Sources: Hospital/Medical/Infectious Waste Incinerators (HMIWI); Final Rule

Federal Register: September 15, 1997

Standards for new sources are effective March 16, 1998 and the emission guidelines for existing sources are effective November 14, 1997.

<http://www.epa.gov/ttn/atw/129/hmiwi/fr91597.txt>
	Existing sources 

Small unit:

· 125 ng total dioxin and furan/dscm or 

· 2.3 ngTEQ/dscm

Medium unit:

· 125 ng total dioxin and furan/dscm or 

· 2.3 ngTEQ/dscm

Large unit:

· 125 ng total dioxin and furan/dscm or 

· 2.3 ngTEQ/dscm

Alternative emission limits for small existing HMIWI that meet the rural criteria:

· 800 ng total dioxin and furan/dscm or 

· 15 ngTEQ/dscm

New and modified sources
Small unit:

· 125 ng total dioxin and furan/dscm or 

· 2.3 ngTEQ/dscm

Medium unit:

· 25 ng total dioxin and furan/dscm or 

· 0.6 ngTEQ/dscm

Large unit:

· 25 ng total dioxin and furan/dscm or 

· 0.6 ngTEQ/dscm

(gas conditions are 7%, O2)


Table 8-1: United States Standards, continued  
	Waste incineration – hazardous waste – emissions and effluent

	National Emission Standards for Hazardous Air Pollutants from Hazardous Waste Combustors, Final Rule 
Standards apply to hazardous waste incinerators, hazardous waste burning cement kilns, and hazardous waste burning lightweight aggregate kilns.
<http://www.epa.gov/hwcmact/preamble.htm >
	The standards apply to each existing, reconstructed, and newly constructed incinerator.

Dioxin limit for existing and new sources are the same although for other pollutants the emission limit values for new sources differ from existing sources:  

· 0.20 ng ITEQ/dscm; or

· 0.40 ng TEQ/dscm and temperature at inlet to the initial particulate matter control device (204(C  (gas condition is 7% oxygen)

Expressing the standard as a temperature limit as well as a dioxin/furan concentration limit provides better control of dioxin/furan, because sources operating at temperatures below 400°F generally have lower emissions and is consistent with the current practice of many sources. Further, without the lower alternative TEQ limit of 0.20 ng/dscm, sources that may be operating dry particulate matter control devices at temperatures higher than 400°F while achieving dioxin/furan emissions below 0.20 ng TEQ/dscm, would nonetheless be required to incur costs to lower gas temperatures. This would not be appropriate because lowering gas temperatures in this case would likely achieve limited reductions in dioxin/furan emissions (i.e., because emissions are already below 0.20 ng TEQ). The temperature of 400°F was selected because that temperature is below the temperature range for optimum surface-catalyzed dioxin/furan formation reactions—450°F to 650°F— and most sources operate their particulate matter control device below that temperature.

Destruction and removal efficiency of 99.99% is required for each specific principal organic hazardous constituent, except 99.9999% for specified dioxin-listed wastes.

 BAT for dioxin control is rapid flue gas quenching, activated carbon injection (also for mercury control), temperature control at inlet to the air pollution control device, and high efficiency dust collectors.

	Effluent Limitations Guidelines, Pretreatment Standards, and New Source Performance Standards for the Commercial Hazardous Waste Combustor  (CHWC) Subcategory of the Waste Combustors, Final rule

Federal Register: January 27, 2000

<http://www.epa.gov/fedrgstr/EPA-WATER/2000/January/Day-27/w2019.htm>
	This rule establishes effluent limits for a number of metals for existing sources and pretreatment standards for sources discharging to publicly owned treatment works all based on BAT.  

Dioxin limits in effluent were deemed unnecessary. 

EPA does not anticipate that the addition of activated carbon injection will increase the dioxin concentrations found in the wastewater because the ACI

control devices specified in the final HWC rule are all “dry” carbon systems--either a carbon bed or a fabric filter with dry carbon injection. That is, the dioxin that is removed via the carbon injection will not be added to the wastewater--it will stay with the carbon. Based on the data available and its resulting decision not to establish limitations and standards for dioxins, EPA cannot justify the imposition of a monitoring program for dioxins. While EPA recognizes that the promulgation of the maximum achievable control technology (for emissions) dioxin emission standards may result in some changes in the volume and character of air pollution control wastewater generated, EPA does not believe that the changes will result in a media transfer for dioxins that would change its decision that it should not establish dioxin limitations and standards. 

Cement kilns are excluded from this rule because EPA's survey identified no cement kilns that are currently discharging scrubber water or other wastewater that is potentially subject to the CHWC guidelines.


G. SOME OTHER STANDARDS

Table 0‑4: Some Other Standards 

	Country
	Source
	Dioxin Limit

	Germany
	Cremation
	Emission limit: 0.1 ng TEQ/Nm3 

[Reference: Steinhauser, Klaus Günter, Federal Environment Agency, Germany. National Legislation, other Instruments and their Implementation, Proceedings of the Regional workshop, March 13-15, 2002, Bangkok, Thailand]

	Germany
	Waste incineration

(applies to municipal waste, hospital waste, hazardous waste and sewage sludge)


	Emission limit: 0.1 ng/Nm3 (TEQ based on NATO/CCMS not including coplanar PCBs)

[Reference: Steinhauser, Klaus Günter, Federal Environment Agency, Germany. National Legislation, other Instruments and their Implementation, Proceedings of the Regional workshop, March 13-15, 2002, Bangkok, Thailand]

	Germany
	All industry sectors
	Proposed new TA Luft would limit dioxin emissions to 0.1 ng TEQ/Nm3 from all industrial sectors

[Reference: Steinhauser, Klaus Günter, Federal Environment Agency, Germany. National Legislation, other Instruments and their Implementation, Proceedings of the Regional workshop, March 13-15, 2002, Bangkok, Thailand]

	Philippines
	Waste incineration 
	Burning of municipal, biomedical, and hazardous waste is prohibited, except for defined purposes

[Reference: Pablo, Alexandra F. Industrial Technology Development Institute, Philippines. Major factors influencing the Philippines decision to ban waste incineration, Proceedings of the Regional workshop, March 13-15, 2002, Bangkok, Thailand]


H. GLOSSARY

	µg
	microgram

	ADT
	Air dried tonne of pulp

	AOX
	Adsorbable organic halides

	CCME
	Canadian Council of Ministers of the Environment

	CTMP
	Chemical thermo mechanical pulp

	CWS
	Canada-Wide Standards 

	dscm
	Dry standard cubic metre

	EDC
	Ethylene dichloride

	EPA
	U.S. Environmental Protection Agency

	EU
	European Union

	g
	gram

	HAP
	Hazardous air pollutants 

	ITEQ
	International toxic equivalent

	kg
	kilogram

	mg
	milligram

	MWC
	Municipal waste combustor 

	NESHAP
	National Emission Standards for Hazardous Air Pollutants

	ng
	nanogram

	NSPS
	New Source Performance Standards 

	PCB
	Polychlorinated biphenyls

	pg
	picogram

	POPs
	Persistent organic pollutants

	PSES 
	Pretreatment standards for existing sources 

	PM
	Particulate matter 

	VCM
	Vinyl chloride monomer


ANNEX II: REFERENCES

APPLICABLE REFERENCE MATERIALS FROM 
VARIOUS SOURCES INCLUDING ASSESSMENT 
METHODS AND MEASUREMENT TECHNIQUES

( NOTE TO THE REVIEWERS: 

THIS ANNEX WILL BE INSERTED AT A LATER STAGE. REFERENCE MATERIAL CURRENTLY REFERENCED IN OTHER SECTIONS OF THIS DOCUMENT WILL BE INCORPORTED AS APPROPRIATE INTO THIS SECTION)  






















































� Communication with Andrew Ivory, Senior Policy Officer, Chemical Policy Department of the Environment & Heritage, Australia, February 24, 2004.


� Environment Agency of Japan publication, Reducing Dioxin Release; no date


<� HYPERLINK "http://www.env.go.jp/en/topic/dioxin/leaflet.pdf" ��http://www.env.go.jp/en/topic/dioxin/leaflet.pdf�>





� Environmental Protection Agency. Initial List of Categories of Sources Under Section 112(c)(1) of the Clean Air Act Amendments of 1990, Federal Register, July 16, 1992; � HYPERLINK "http://www.epa.gov/ttn/atw/socatlst/fr16jy92.wpd" ��http://www.epa.gov/ttn/atw/socatlst/fr16jy92.wpd�


� Environmental Protection Agency web site: http://www.epa.gov/waterscience/guide/index.html


� Environmental Protection Agency web site: http://epa.gov/guide/strategy/fs.htm
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