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 This second prdgress report on the Chlorinated Substances Action Plan outlines

Canada’s approach to the management of chlorinated substances. The approach

is to “prune the chlorine-use tree, not cut it down”. It is based on the scientific

community’s conclusion that : a complete ban on all chlorme uses or chlormated

substances is not supportable

: I Iowever, there is clear evndence supporting

immediate and aggressnve action to restrict or

-ban those chlorinated substances that are highly

persistent, bioaccumulative and toxic — threatening
human health and the environment. Other toxic
chlorinated substances are to be managed throughout
their life cycles to _prevent or minimize their releases

" to the environment.

The Chlorinated Substances Action Plan has flve
components. Followmg afe some examples of our
progress in each.

Targetmg critical uses and products

Regulatory actions taken in the past are now bearing
fruit. For example, the Pulp and‘Paper Effluent
Chlorinated Dioxins and Furans Regulations (1992)

under the Canadian Environmental Protection Act have .

cut releases of chlorinated dioxins and fiirans from

that source by more than 98 per cent. Approximately |

46 per cent of commercial fisheries previously closed

as-a result of dioxin contamination in coastal Bntlsh ‘
Columbia are now. open again.

More recently, chlorinated ‘substances such as methyl
chloroform (1996), carbon tetrachloride (1995),
chloromecthyl’ methyl ether and bis(chloro-

-methyl)ether (1996) and chloroﬂuorcarbons

(1993/1996) were banned in Canada. A number of

" other chlorinated substances are slated for virtual

elimination or significant reduction..
Nonregulatory initiatives, including the Accelerated -
Reduction/Elimination of Toxics (ARET) program,
formal environmental agreements and memoranda of
understanding with industries such as automotive and
auto parts manufacturing, printing and graphics,
metal finishing and dry cleaning, are complementary
to existing or new regulatory actions. Significant
reductions of emissions of toxic chlorinated
substances have been achieved under these initia-
tives. -

g The Chlormated Substances Action Plan\;:
is part ofan ovtarall federal strategyvtos ’
protect human health and the
envnronment. Thls scuence-based acuon. s
plan includes both regulatory and

. nonregulatory measures. targetlng over,
IOO chlorinated substa.nces of concem. e
it |s part of Canada S domesuc and‘

l"'j_ |nternat|onal eﬁ'orts to address those ¢
: “ ‘.:substances that threate"hour health and;

s 'the enwronm

o




' lmprbving scientific understanding »
Extensive wildlife studies are helping monitor and

" better understand the effecrs of chlorinated substances -
on Canada s ecosystem. ' Collaborative studies -

_ between universities, industry and federal depart-

ments include topics ranging from immune ‘function
. suppression in shore birds to reproductive effects of
DDE on robms, ospreys and pamted turtles.

National environmental quality gutdehnes for soil,
marine and freshwater ecosystems, and tissue residues
- have been or are under development. Environmental
Effects’ Monitoring studies of pulp and paper effluents

are being assessed, and the results will help determine |

the effectiveness of regulations on chlorinated diox-
ins. e "
Studying publlc health and
socio-economic effects’

Various studies are underway to explore the health,
“social and economic implications, of chlorinated
substances and their alternatives.

‘To protect the health of Canadians, Health Canada
has published tolerances for organochlorines in foods
and gUIdelmes for drinking water. Health Canada is
also measuring the levels and effects of chlorinated
substances in foods and human tissue. The results of
~ these and other studies will help identify high-risk

_ groups and formulate health protection and nsk

“reduction measures.

Better informihg the Canadian public b'

- The first National Pollutant Release Inventory

(NPRI) v.vavs released in 1995 and‘“’(ill be updated
annually. Environmental information such as NPRI
data, the State of the Environment teport, ARET

-reports and this publication are available eléctroni-

cally on Environment.Canada’s Green Lane web site
(http //www/doe ca). :

Promotmg and leadmg mtemattonal
efforts

Canada’s domestic Chlorinated-Subsra_nces Action .

Plan is an illustration of the federal government’s

leadership in promoting and leading international

efforts to curtail harmful substances and to promote
the wise use of chlorine-containing compOunds

Canada is co-chairing a task force to develop a proto- )

col to control the atmospheric transport of persistent

~organic pollutants under the United Nations
Economic Commission for Europe Convention on -
Long-Range Transboundary Air-Pollution. Canada is

also playing a lead role within the Intergovemnmental
Panel on Chemical Safety to develop a global strategy
on persistent organic pollutants, including chlori-
nated compounds.

Canada and the United States are developmg a bma-

tional strategy for the virtual elimination of 11 persis- ‘

tenit and toxic chlorinated substances in the Great

Lakes. This work should be complete by winter
1996/1997. '

Progress through cooperatlon '
The' progress cited in this report is the. result of .
purposeful cooperatlon and partnershlp between both :
‘ federal and provmcual governments, mdustry. scuent:sts :
umversntles and other’ stakeholders It penetrates the full .
spectrum of Canada s geography and economy, and has’
. earned |nternat|onal attention: Through their
determlnatlon, parucupants in all the related prolect.s
have demonstrated that posmve change is pbssnble

) where there is a will,




| Canada’s .'approach to _chlorinated substances

Canada has commrtted to work towards creatmg a healthy environment arid a
prosperous economy. Our work, both nationally and mtematlonally, with chlori-

he federal Toxid Substances Managemeht

Policy released in June 1995 calls for the virtual
elimination from the environment of all toxic, persis-
tent and bioaccumulative substances that result from
human activity. The policy alsa calls for complete life
cycle management of all other substances of concern

that are released to the environment. Some, but not -

all," chlorine-containing substances fall into one of
these two  categories.

_ Under the framework of this science-based policy, the

Chlorinated Substances Action Plan has achieved

significant results. This report summarizes the _

progress achieved in the second year since its

" announcement in October 1994,

" nated substances that pose a threat to human health and the envrronment is
. part of that commitment. '

“Pruning” The Chlormerse Tree

- Canada's Chlorinated Substances Action Plan targets

the most harmful chlorinated substances for virtual
elimination or significant reduction from the envi-
ronment, Measures to do so are already underway o
and, in many cases, completed

- Appendices 1 to 8 list chlorinated substances covered .
by various programs. Appendix 9 shows how these

programs relate to and complement each other.

The chlorine industry, through the Canadian

‘Chlorine Coordinating Committee (C4) which

includes 10 industry associations and 22 companies
dévoted to the responsible use of chlorine chemistry,
supports the Chlorinated Substances Action Plan and

" its comprehensive approach o the management of

chlorinated substances.




The chlorine industry has voluntarily initiated a

-number of programs and studies focusing on the five

“areas identified in the Chlorinated Substances Action

Plan. A summary report describing industry’s initia-
tives and results, was provided to Environment
Canada and is included for information purposes only
as Appendix 10 of this report.

Not all chlorinated substances or chlorine uses pose a
. threat to human health or the environment. Chlorine
also has beneficial uses. It is commonly used for drink-
ing water disinfection and in the manufacture of
pharmaceutical products. Principal industrial uses are
in the polyvinyl chloride (PVC), pulp and paper, and
solvent Sectors.

The chlorine industry’s cont'ribution. to the Canadian
economy is estimated at $2.1 billion a year, excluding
the pesticide and pharmaceutical industries. The
industry directly employs approximately 28,000
people. -

Current scie'ntiﬁc opinion, including findings of the

- International Society of Environmental Toxicology -
and Chemistry, holds that a complete ban on all chlo--

rine uses cannot be supported by the present scientific

evidence - although a number of dangerous

substances should be eliminated. The Chlorinated

Substances Action Plan reflects these findings by

moving aggressively to cut harmful uses of chlorine,

while ensuring that the Canadian public and industry
- can continue to enjoy its benefits.

The Actxon Plan

~ The body of this report details Canada’s progress on

each part of the Action Plan. The Chlorinated
Substances Action Plan is a comprehensive five-step
approach to eliminating or significantly reducing
toxic chlorinated substances within a set timetable
using both regulatory and non-regulatory tools: It also
addresses othier aspects of chlorine use.

- 1. Targeting critical uses and products by:

(i) eliminating. the most harmful chlorinated
" substances . :

(i) takihg a sectoral approach to the management
of chlorinated substances

 (iii) entering’into environmental performance
agreements with key industrial sectors represeriting
the largest sources of releases of targeted chlori-
nated toxic substances.

2. Improving scientific understanding of chlorinated

substances and their impacts on human health and
the environment.

3. 'S_tudying public health and socio-economic effects
of chlorinated substances and.their altemnatives. -

4. Better informing the Canadian public about chlo-

rine and chlorine-related issues.

5. Promoting and leading international efforts for

global action on chlorinated substances.




How the plan is being implemented

TARGET[NG CRIT[CAL USES
AND PRODUCTS

argeted actions for the following substances
.under the Chlorinated Substances Action Plan
were either completed on schedule, or are on track for

_ completion on schedulé.

Carbon tetrachloride - Action completed
Ozone-depleting substance, primarily used as a feed-

stock for the production of chloroﬂuorocarbons _
" [CFCs] '

- Production and importation were phased out in

January 1995 under the Ozone-depleting Substances
Regulations of the Canadian. Environmental Protection
Act (CEPA), except for use in feedstock, explosion
suppression and laboratory uses, which are- permltted
under the Montreal Protocol.

1,1,1 Trrchloroethane [“ methyl
chloroform”] - Action completed

Ozone-depleting substance; primarily used asa ‘

degreasing solvent
Production and importation were phased-out in

January 1996 under the CEPA Ozone- depleting

Substances Regulations, except for laboratory uses
permitted under the Montreal Protocol.

Chloromethyl, methyl ether [CMME] and
bis (chloromethyl) ether [BCME] '
- Action completed

Used as water 'repellents and in the manufacture of -

polymers

" These substances were assessed and declared toxic

under CEPA. They are ‘not manufactured, imported

or used in Canada. As a precautionary pollution .

prevention measure, the Prohibition of Certain
Substances Regulations under CEPA, which came
into effect on April 30, 1996, ban the manufacture,
importation and use of these substances in Canada.

Tnchloroethylene and tetrarchloroethylene

" [“perchloroethylene”]

Primarily used as degreasing and cleaning solvents

- Trichloroethylene is used for solvent. degreasing;

tetrachloroethylene is used as a cleaning solvent by
the dry-cleaning industry, as a degreasing agent in
degreasing operations and in the manufacturing
sector as a feedstock for the production of hydrochlo-
rofluorocarbons (HCFCs). Both substances were
assessed and declared toxic under CEPA, and will be -

- managed using the Toxic Substances Management

Policy.

_As a result of multi-stakeholder consultation with

both the degreasing and dry cleaning sectors, two
separate reports were completed in early 1996. These

-reports, which contain stakeholders’ recommenda-

tions on options for reducing use and improving
control of environmental releases of these substances,

. will be presented to the Ministers of Environment

and of Health.in the fall of 1996. After consideration
of the stakeholders’ recommendations, it is expected
that pollution prevention measures will be developed
and implemented based on the Ministers’ decisions.

Under the auspices of the Canadian Ceuncil of.

Ministers of the Environment (CCME) NOy/VOC |

Management Plan, Environment Canada, in collabo-
ration with: provincial governments and other stake- *

‘holders, has developed two environmental Codes of

Practice for dry cleaning and degreasing facilities to

' prevent/reduce solvent emissions from these facrlmes
~ The province of Ontario has established regulations -
- that require dry cleaning operators to take a training -

course based on the CCME dry cleaning Code of

. Practice. Other provinces are considering adopting

regulatory initiatives similar to those existing in

"Ontano




Dichloromethane [“methylene chloride”]
'Used for paint removing and foam blowing, as a

solvent for.cleaning metal and electronic components,

and as an additive in paints and adhesives -

This substance was assessed and declared toxic under

CEPA. Cbntrol_options are being developed through
~ a.multi-stakeholder consultdtion process. A report

“containing stakeholders’ recommendations will be -

presented for ‘consideration to the Ministers of
~ Environment and of Health in the fall of 1997.

3,3 dicl'rlorobenzidine
Used in the production of pigments

This substance was assessed and declared toxic under
-CEPA. Following a multi-stakeholder consultation

process, a report containing stakeholders’ recommen-
* ~dations will be presented for consideration to the

‘ministers of Environment and of Health in the winter

of 1996/1997.

Candidate substances 1dent1f1ed for vrrtual
elimination

Envrronment:Canada has identified 13 persistent,
bioaccumulative and toxic substances as candidates
for virtual elimination under the Toxic Substances

Management Policy. These substancés are all highly

chlorinated. Environment Canada is initiating public
consultations on whether these substances meet the
_criteria for virtual elimination. Stakeholders have an
opportunity to present scientific evidence supporting
or refuting the proposed conclusiQns. After review of

the comments, a final decision on the 13 substances

will be madeé public.

Virtual elimination from the environment of ‘these
substances will be achieved through strategies tailored

to take into account whether substances are commer- -

cial products, by-products, contaminants or wastes, or
substances present at contaminated sites.

Specifically, the federal government will:

m for substances cited under federal jurisdiction,

- promote the implementation of management plans

to eliminate emissions of such substances, based on - .

~ an analysis of risks, costs and benefits

W pursue through international initiatives the elimi-

nation of their releases from sources outside -

Canada.

“Tier 1 and Tier IT’ chlorinated substances
These substances are listed in appendix |

Ten Tier [ chlorinated substances are targeted for
virtual elimination under the Canada-Ontario
Agreement (COA) respecting the Great Lakes Basin
Ecosystem. Five Tier 1l chlorinated substances are
targeted for significant reductlon

Following dre the targets and schedules (1996 to

2000) for these substances, and progress to date. .

® Confirm by ]anuary 1996, that zero-discharge

within the basin for Tier | chlormated substances

has been achieved:

A comprehensrve review of five banned pesticides-

(aldrin/dieldrin, chlordane, DDT, Mirex and
toxaphene) is complete. These pésticides are no
longer used in Ontario. However, old stock may
still be retained inadvertently-as household

hazardous wastes. Additional work is needed to
quantify and collect any inadvertently stored stock ’

' W In cooperation wrth PCB owners, prepare an inven-
“"tory and explore options for PCB destructron -Set
up decommissioning and destruction targets and
time lines for high- and low-level PCBs:

An inventory of PCBs in Ontario shows that as of

December 1994, more than 35 per cent of.

- Ontario’s high-level PCBs have been decomrmis-

sioned and placed ‘into storage, along with associ- -

" ated wastes such as transforiner carcasses and conita-

mmated sorls Progress on the destructron of high

level PCBs has been slow. -

W place the responsibility on
those who use or generate
.these'substarices to demon-
strate that releases are |

-the Toxlc Substances Management PO|IC)’ Include '

below the llmrt of quantrﬁ—‘ .aldnn. dreldrln. chlordane. DDT, enrin, heptachlor. Motors Canada - and

_ catron . hexachlorobenzene. Mirex, PCBs, polychlorlnated .

dlbenzo p- dqums, polychlorinated dibenzofurans, -

" short chain chlorinated paraffins, toxaphene. " - .

On‘t.ario'Hydr'o had only
destroyed 240 tonnes of

By mid-1995, Public |

Candldate substances for virtual el'mlnatron under Works and-Government

Services Carniada, General N




PCBs, just 2 per cerrt of the 10,500 tonne total.

= Achieve a 90 per cent reductron by 2000 in the use
or release of four other Tier I chlormated sub-
stances (hexachlorobenzene, octachlorostyrene,
polychlorodibenzodioxins and polychlorodibenzo-

_furans) and, in the same time frame, significantly
reduce the use, generation and release of 26 less

toxic ‘Tier II' pollutants, which include five chlori-
nated organic compounds: 1,4-dichlorobenzene,
3,3-dichlorobenzidine, hexachlorocyclohexane,

4,4- methylenebls[Z chloroamlme] and penta-

chlorophenol.’

As of April 1996, the sources of non-pesticide Tier
l'and Tier I substances have been updated, and
preliminary release estimates established. Ten key
sectors are identified for targeted actions. Officials

from Environment Canada and the Ontario

- Ministry of Environment and Energy (MOEE) are
working with key industry sector associations and
are visiting the major emitters to promote reduc-

tion and pollution preventlon actions to achieve

COA targets.
Chlorofluorocarbons [CFCs] Actron

completed

' Ozone-depleting substances -

Production in Canada of these ozone- deplecmg '

substances was prohrbrted in 1993 under the CEPA
Ozone-depleting Substances Regulations. As of
January 1996, their importation was phased out under
the same regulations, except for use in inhalers for
treating asthma and for certain laboratory uses, as
permitted under the Montreal Protocol.

Hyd_rochloroﬂuorocarbons [HCFCs]
Ozone-depleting substance used as transitional chem-

icals to replace CFCs

In January 1996, consumptlon of HCFCs was frozen : -
. from 350 grams in-1988 to about five grams per year = .|

" in 1996. Other chlorinated organic substance releases

at base level (equivalent to 887 ozone-depleting

- potential {ODP) tonnes) under the Ozone-depleting
. Substances Regulations. HCFCs are scheduled for 35

per cent reduction by ]anuary 2004, 65 per cent by

| ]anuary 2010 and 90 per cent by January 2015, wrth a
|~ phase-out by January 2020.

Short chain éhlorinated paraffins [SCCPs]
Primarily used in metal working oil and as plasaazers'

" for making flexible PVC

Assessed and declared toxic under CEPA SCCPs are
proposed for virtual elimination under the Toxic

Substances Management Policy (TSMP). A multi- -

stakeholder consultation process to identify options

for reducing use and improving control of SCCPs is
underway and a report containing stakeholders’

recommendations is expected in 1997.

Polychlorinated dibenzodioxins and

dibenzofurans [PCDDs and PCDFs]
Highly persistent and toxic compounds from indus- -
trial and natural sources :
PCDDs and PCDFs enter the environment as |

complex mixtures from such sources as commercial

chemicals like oentachlorophenol from'incineration,

- pulp and paper mills using chlorine bleaching, acci- -

dental industrial fires and spills involving PCBS, and
forest fires.

Assessed and declared tox'ic_ under CEPA, PCDDs
and PCDFs are candidates for virtual elimination
under the TSMP. A federal/provincial task force will
identify anthropogenic sources of chlorinated dioxins
and furans (except from pulp and paper manufactur-
ing), and will develop an action plan consistent with
the Toxic Substances Managemerit Policy..

In 1992, stringent federal Pulp and Paper Effluent
Regulations under CEPA addressed chlorinated
dioxin and furan releases in effluents from pulp and
paper mills using a chlorine bleaching process. The
regulations resulted in mills changing their processes
and raw materials to ensure that chlorinated dioxins
and furans are not formed during pulp and paper
manufacture. Releases of dioxins and furans from pulp -
and paper mills are down by more that 98 per cent —

inpulp mill effluents have also been reduced signifi-
cantly. Contamination of fisheries by dioxin/furan
releases in pulp mill effluencs has stopped and signifi-
cant envrronmental improvements achieved.

Approximately 46 pet cent of commercial fisheries . ..

- '.p.re‘viously closed by dioxin contamination in coastal

areas of British Columbia have now been reopened. -




Chlorinated Wastewater
Effluents(CWWE)

-Chlonnated effluents from municipal wastewater
. treatment plants and industrial sources were assessed

and declared toxic under CEPA in January 1994. Due.

to insufficient information on industrial discharges,
" the focus of CWWE .was -Chlorinated Municipal
Effluerits (CME). The CME issue is currently being
addressed through the CEPA-Federal Provincial
Advisory Committee (FPAC). Current changes in

provincial policies show a trend toward effluent -

dechlorination and alternate forms of disinfection. -

Recent discussions through CEPA-FPAC have
centered .around the development of federal-provin-
cial agreements under which each province would
outline a plan of action for municipalities to reduce or
eliminate their discharges of chlorinated effluents.
The agreements would also establish a time frame for
implementation and would requnre a periodic progress
review.

Non-Regulatory Initiatives

Through formal environmental agreements and
memoranda of understanding (MOUS) govermnments
_are pursuing non-regulatory approaches to achieve

environmental protection goals. These are agree- -

ments between parties to establish reduction targets
and to use best efforts to reduce or ehmmate toxic
substance emissions.

The following agreements and MOUs with industrial
sectors and provinces have already been signed or are
expected to be signed in the near future:

Accelerated Reducnon/Ehmmatlon of
Toxics (ARET) Program '

ARET.is 2 ‘multi-stakeholder initiative aimed at -
reducing the- potential adverse effects of toxic .

substances on health and the environment by acceler-
- ating the reduction or elimination of emissions of
-toxic substances. Under the ARET program, targets

are set for voluntary reduction of emissions of more.

. than 100 toxic substances, 32 of which are chlori-

nated cofpounds (see Appendix 2). Nine of these

thirty-two chlorinated substances are on ARETs List
A-1, which includes persistent, bioaccumulative and
toxic substances targeted for virtual elimination.

In response to the ARET challenge launched in early
1994, 142 organizations from 8 major industrial
sectors and 5 government departments submitted
action plans to reduce their emissions of ARET
substances significantly. Between the base year (post
1988) and December 1995, emissions of chlorinated
substances on ARET’s List A-1 were reduced by 530
kilograms or 98 per cent. A 67 per cent reduction was
achiéved for other chlorinated compounds. Based on
action plans received as of September 1996, an addi-

~ tional reduction of 440,494 kg (41 per cent) of chlori-

nated substance emissions is expected between

January 1996 and December 2000 (see Appendlx 2).

Automotive Industry .
* Significant environmental results are-being achieved

under the memorandum of understanding between by
the Motor Vehicle Manufacturers Association

(MVMA), Ontario Ministry of Environment and -

Energy (MOEE), and Environment Canada. Signed
in May 1992, this MOU entitled Canadian
Automotive Manufacturing Pollution Prevention
Project was the first environmental agreement of its

kind in the Great Lakes Basin in Canada. The MOU
commits the MVMA members (Ford, Chrysler, -

General Motors) to reducmg, ellmmatmg and
preventing the use, generation and release of 29
substances of .concern, including six chlorinated
substances (see Appendlx 1) from automotive opera-
tions. :

The fourth progress report on the Pollution
Prevention Project was released in June 1996. The
report provides details on the proactive efforts being
taken by the automotive industry to reduce voluntar-

ly pollutlon at its source.

Ford Canada has completely eliminated its use and -
emission of 1,1,1 trichloroethane (3,200 kgfyear),

previously used as a mould-release agent, from its

‘Windsor Casting Plant. General Motors Canada
(GMC) also targeted 1,1,1 trich_l‘oroethane in.the ~
Oshawa Truck Assembly Complex, and has elimi- -

nated the use and emission of 12,268 litres (approxi-

mately 16 tonnes) 'since 1993. GMC plans to elimi-

nate another 11 tonnes per year of trichloroethane.




Chrysler Canada has completely eliminated emission
of methylene chloride (approximately 95 tonnes)

from all of its assembly plants where it was used as a -

solvent.

Automotive Parts Industry
In 1993, an MOU was signed by the Automotive

Parts Manufacturmg Association, Environment _

Canada and the Onitario Ministry of Environment
and Energy. Under this MOU, automotive parts

manufacturers commit to reduicing, é¢liminating or.

preventing the use, generation or release of targeted
toxic substances including chlorinated substances.
Some noteworthy results have been achieved. For
example, Bundy Canada completely eliminated its
emissions of methyl chloroform which is used as a
solvent cleaner by 300 kg/year. Similarly, Dana
Canada has eliminated all of its 1,1,1 trichloroethane

_ emissions (2700 kg/year). Long Manufacturing has

eliminated the use and emissions of 1,1,1
trlchloroethane from all its die- -stamping operations.

" Chloranil

Used for dye and pigment producuon

“ Chloranil is only imported into Canada. It is hot

produced here. To prevent the release of the chlori-
nated dioxins and furans present-as impurities in chlo-
ranil, MOUs between Environment Canada and five

"importers of chloranil and chloranil-based dyes and
pigments were signed in the fall of 1995. The MOUs

establlsh a framework for voluntary conversion to
“low-dioxin’ chloranil”. Publication of a CEPA
subsection 16(1) notice in Part I of the Canada
Gazette on May 18, 1996, resulted in five additional
importers ldentlfymg themselves.. MOUs with these
importers are expected by December 1996.

Dry cleaning sector

" Under the Green Clean MOU between Envnronment
~ Canada, Ontario Mlmstry of Environment and
. Energy, the Ontario Fabricare Association and the o

Korean Dry Cleaners Association, Environment
Canada is now collecting 1995-1996 data and infor-
mation from cleaners participating in the Green,

Clean Demonstration Project. Green Clean uses a -

water-based cleaning system without chlorinated
solvents. A report comparing water-based cleamng to

tetrachloroethylene in the fabncare industry will be -

released in 1997.

Polyvinyl Chloride [PVC] sector
.The drafting of an MOU on Environmental-

Performance and Competmveness between the Vinyl
Council of the Society of the Plastics Industry of
Canada, Envitonment Canada and Industry Canada
is complete. The MOU includes a detailed action,
plan for companies belonging to the Vinyl Council to .
meet objectives outlined in the Toxic Substances

. Management Policy, the Canada/Ontario Agreement

and the ARET program. Member companies would

also implement responsible environmental manage-
“‘ment and product stewardship practices to address the

environmental impact of. their mdustry, ensuring that
releases from various stages in the life cycle of PVC
plastics are assessed and managed appropriately.

The proposed MOU includes the establishment of a
public advisory committee comprised of a range of
individuals from environmental organizations to
academia. . '

Printing and graphics sector
In 1995, an MOU on Pollution Prevention focusing
on reduction of releases of toxic and persistent toxic

substances from thls sector was sxgned by. Environ-

ment Canada, the Ontario Ministry of Environment
and Energy and the printing and graphics industry.
More than 15 major corporations and industry associ-

- ations are participating. The MOU estéblishes a list of

targeted substances for reduction and/or elimination,
including two chlorinated substances: aluminum
chloride ( which is on the CEPA PSL I llSt) and
1,1,1 trichloroethane. Pollution prevention opportu:
nities are being identified and lmplemented by partic- -
ipating companies.




' IMPROVING SCIENTIFIC
UNDERSTANDING

nder the Chlormated Substances Action Plan,"

the federal government is leading scientific and
_ technical research to improve knowledge of how

chlorinated substances affect human health and the -

environment. Several major efforts, some of them in
partnership with others, are advancing understanding:

Wildlife studies
Through the Wildlife Toxrcology Program under

CEPA, the Canadian Wildlife Service (CWS) .

conducts research and monitoring at its National
Wildlife Research Centre (NWRC) in collaboration
" with partners from universities, other government
agencies and private organizations. By detecting and
measuring the effects of toxic substances on wildlife,
- CWS researchers can assess the overall health of
species, predict the impact of pollutants, and provide
an early wamning system for potential environmental

and human health problems. Appendix 3 provides a

list of wildlife studies related to chlorinated
substances. Over the past year, research has focused

on biological effects attributed to chlorinated .

substances, 1ncludmg dioxins and furans, PCBS, and
other organochlorine compounds: '

" @ The lnﬂuenqe of chlorinated compounds on liver
enzyme activity in polar bears was studied. PCBs
+ and chlordane were implicated in enzyme induc-
tion. - . '
_® Université du Québec 2 Montréal is collaborating
* on research with Uppsala University in Sweden to
discover potential effects of PCBs, DDE and their
metabolites on endocrine disruption in polar bear
(immune system, steroid metabohsm)

® Studies have demonstrated the bioaccurhulation of -

PCB inetabolites in the ‘arctic marine food chain. .

| ﬁg Canadian Chlorine Coordinating Committee
(C4) is funding a collaborative study with Cirleton

' University to devélop methods for analysis of PCB
metabolites and-‘to examine their pattern in high--

PCB exposed Inuit in the Arctic.

& Carleton University's collaborative study is identify—

ing naturally produced halogénated compounds

" that bioaccumulate in wildlife.

m Trent University’s collaborative study is developing
a model for bioaccumulation of chlorinated
compounds in birds.

m A four-year collaborative study of immune func- -

tions in prefledgling Caspian terns and herring gulls
in the Great Lakes is complete. Suppression of

immunity was most severe'in colonies in Lake

Ontario and Saginaw Bay for both species and in
western Lake Erie for herring gulls.

M Field work was completed on investigations of
exposure of wildlife to toxic chemicals at five
Atlantic .Coastal Action Program (ACAP) sites

® Dioxins and furans were shown to bicaccumulate in
tissues of mink collected downistream from a pulp

mill on the St. Maurice River, Quebec.

W Monitoring of the clean-up of contamination in the
St. Lawrence River is being 1mplemented using the
great blue heron'and the mudpuppy as wildlife indi-
cators for contammant levels. '

® A University of Guelph investigation of embryonrc

deformities.in ring-billed gulls shows higher infertil-
-ity and deformity rates in polluted Great Lakes
sites. :

® The Great Lakes Herring Gull Eggs Monitoring
Program continued. No significant change in
- organochlorine/PCB contaminants was recorded

over the 1991-1995 period

| An ongorng study of Saskatchewan rivers-is evalu— :
ating indiréct impacts of pulp mill effluents and the

adequacy of existing EEM Guidelines to protect

wildlife. Biochemical, hormonal and reproductive :

wildlife endpoints are being momtored

| It has been shown that dioxins, furans and PCBs
that originate from pulp mills and other industries

are declining in the British Columbia envrronment
to levels below the range that is lethal to local

wildlife.
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® High levels of the persistent contaminant DDE in
the Okanagan food chain are under investigation

to determine their effects on the developing repro- -

ductive system of robms, ospreys and painted
turtles. .

Dioxins from incinerators ‘ _
The American Society of Mechanical Engineers study
correldting chlorine content of feedstocks including
polyvinyl chloride with dioxin levels in incinerator
stacks is complete. This study was co-funded by
Environment Canada and the mel Instituite in the
USA. The fmdlngs show that no statistically signifi-
cant correlation exists between dioxin levels in incin-
erator stacks and the amount of PVC in feedstocks.

" National environmental quallty guidelines

These guidelines are being developed under the
auspices of the Canadian Council of Ministers of the

Environment {CCME):

_ m One additional freshwater water quality guideline |

on a chlorinated substance for the protection of
freshwater aquatic life has been published, bringing

the total number to 30 (see Appendix 4). Four new

guidelines and the revision of the chlorinated
phenol and chlorinated benzenes guidelines are still
‘under development.

m Four new marine water quality guidelines are
expected by the spring of 1997. -

® Sediment quality guidelines for both marine and
freshwater ecosystems are still being developed for
12 chlorinated substances (see Appendix 4). They
should be complete by the end of 1996. -

- m Soil quallty guxdellnes for five chlorinated

substances are being developed (see Appendlx 4).
“They should be complete by the end of 1997.

] Flnally, ﬁve tissue resxdue guldelmes for chlormated
substances are being developed to protect wildlife

© consumers of aquatic biota (see Appendix 4). They

should be complete by the end of 1997

Polychlormated dioxin emissions from
power boilers - I
Studies have shown that dioxins and furans are emit-
ted when bark from logs floated in sea water is burned
by coastal British Columbia pulp and paper mills-to
generate power.

Environment Canada is providing technical assis-

* tance to Natural Resources Canada for a Pulp and

Paper Research Institute of Canada (PAPRICAN)
study. Pilot tests are determining the mechanism by
which chlorinated dioxins and furans are formed, and
will seek ways to prevent their formation. The results
will guide pulp mills in developing measures to
prevent dioxin and ‘furan formation during combus-
tion.

Envnronment Canada has compiled estimates of
dioxin emissions from steam- -generating boilers at
pulp and paper mills in coastal British Columbia to
ascertain the significance of releases from this source.

* A meeting was-held with British Columbia pulp and

paper companies and PAPRICAN in September
1996 to discuss next steps on a research program and :
the development of control measures for the power

boilers.

Envn'onmental Effects Momtormg

(EEM) studies .

Under the 1992 Fisheries Act Pulp and Paper Effluent
Regulations, all pulp mills are required to conduct
Environmental Effects Monitoring (EEM) on a three-
year cycle according to prescribed protocols. In addi-

“tion to conducting physical, chemical and biological

tests on effluents; receiving water and biota, chemical .
pulp mills using a chlorine bleachmg process must
measure and report their releases of chlormated diox-

. ins and furans.

In some cases, depending on the location and process
used at the mills, other chlorinated substances (such’
as chlorophenols chloroguacols, chlorocatechols, and

_chlonnated fatty and resin acids) in mill efﬂuents '

receiving water and in the tissue of selected fish.

- species must be 'measured and reported. Based on the -

results of the EEM studles, additional control « options

* may be developed to protect sensitive ecosystems.




All mills submitted results of the first EEM cycle on .

April 1, 1996. A national compilation of the findings,
including a federal-provincial evaluation of the
results, is éxpected by the spring of 1997.

-Sub-acute effects of pulp and paper mill
. effluents
Envnronment Canada is conductmg research to lden—
tify which compounds in pulp and paper | mill effluents
are responsible for subacute effects in fish, and to
~ develop means to control their formation and release.
Previously, these effects were believed to be caused by
chlorinated compounds, but ongoing research shows
that nonchlorinated compounds also havé a major
effect. Results will allow pulp and paper mills to
develop effective pollution prevention programs.

Organochlorines in organisms and sediment
Environment Canada, in collaboration with univer-
sity and industry partners, is conducting research to

identify the sources and chemical composition of
approximately 80 per cent of the extractable

organochlorines in organisms and sediments, which
are currently unidentified. Initially, the study is focus-
ing on the relative contributions from natural and
anthropogenic organochlorines, and the sources and

importance of chlorinated lipids in ecosystems.

Results will be available in 1999.

Atmospheric transport, deposition and
accumulation of persistent chlorinated
substances .

. Through the Northem Contaminants Program under’
the Arctic Environmental Protectlon Strategy, h
Environment Canada, in cooperation with the -

Departments of Indian and Northern Development,
Health, and Fisheries and Oceans, participated in a
multi-year study on the atmospheric transport, deposi-
tion and accumulation in biota of persistent chlori-

nated substances in the Arctic. This study is

complete. A report is being prepared and will be

released in March 1997.

Chlorinated substances in the Great Lakes
As part of the Great Lakes-2000 Program, and

: throdgh the International Atmospheric Deposition

Network (IADN}), Environment Canada continued
to monitor the atmospheric transport and deposition
of persistent chlorinated substances in the Great
Lakes. New studies were initiated to determine

sources of toxaphene, a persistent chlorinated pesti- .

cide, to the Gfeat Lakes, in particular Lake Superior.

. These studies are due for release by March 1998.
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STUDYING PUBLIC HEALTH AND |
SOCIO-ECONOMIC EFFECTS

ork by Health Canada to identify exposure
levels and associated adverse effects, and to
evaluate the risks to human health posed by a wide
array of chemical substances, continues. This work,

which is undertaken through such mandates as

CEPA, the Food and Drug Act (FDA), the Hazardous
Products Act (HPA) and the Pest Control Products Act
(PCPA), frequently focuses on chlorinated
substances. :

Health studies

B Studies of the uptake, metabolism and excrerion or
of short-, medium-, or long-term toxicity of the
following chlorinated substances are being carried
out: ' '
A chlorobenzenes
A chloroform

A chlorinated or bromlnated drlnklng water .

by-products

A dioxins (TCDD)

4 octachlorostyrene

A PCBs

A pentachlorophenol

A toxaphene

A tri- and tetrachloroethylene

m To protect human health, Health Canada has
developed tolerances for organochlorine substances
in foods and guidelines for drinking water. A list of
such substances can be found in Appendix 5.

® Recent Health Canada research that examlnes the
effects of chlorinated substances on community
health and soctal structure lncludes

A the occurrence of chlonnated by products in
drinking water

A the levels of organochlorine pest1c1des, PCBS,

'polychlonnated dibenzo-p-dioxins and dibenzofu- .

rans (PCDDs and PCDFs) in foods'and in human
tissues, blood, milk and other body fluids

- A the effects of chlorinated substances in laboratory

ammal studies

A the possible role chlormated substances play in

causing cancer, birth defects, reproductive and

or.her‘ health effects

@ The results of these and other studies are used to -

identify high-risk groups and to formulate appropri-
ate health protection and risk. reduction measures,
which include public information and education
initiatives. Some studies have already been
published. Others are expected to be published
shortly. These studies are listed in Appendix 6. -

® Under CEPA, Health Canada and Environment
Canada are conducting risk assessments on five
chlorinated substances (aluminum chloride, chlo-
ramines, ‘chloroform, hexachlorobutadiene and

road salts) on the second Priority Substance List
(PSLII).

® The most recent market food basket analysis on
* contaminants in commercial food is underway, and

the levels of chlorinated compounds detected in 1

food samples will be reported in 1999.

B Studies on several fish-eating populations are
underway. In one study, the levels of chlorinated
pesticides among Great Lakes anglers tended. to be
only slightly above population averages. '

W Three major health assessment reports, one for the
Great Lakes Basin, one for the Arctic and one for
the St. Lawrence River ecosystem, are nearing
completion. Prepared in partnership with other
agencies in Canada, the reports provide up-to-date
information on contaminant levels in these popula-
tions. Levels of chlorinated substances are highest
in Arctic populations and support the call for inter-
national control. of persistent chlorinated
compounds. The reports will be available in techni- ;
cal and summary formats and in electromc and
print form over the next three years..

Socio-economic studies

Studies are underway to explore the social and -
economic implications of using chlorine and chlorl—
nated substances and their alternatlves

" mA chlorine supply and appllcattons study completed .

in 1994 provides basic technical and economic data
on chlonne use and supply in Canada:

W A socio-economic study on options and alternatives
to the use of chloriné and chlorinated products in
Canada is in draft form and is being reviewed by a’

multi-stakeholder group. A fmal report is expected
by the end of 1996. '




BETTER INFORMING =
THE CANADIAN PUBLIC

Informed Canadians are better equipped to make
important environmental decisions. An important

_ element in the Chlorinated Substances Action Plan -

is ensuring that the latest. and best information ‘is
made available to Canadians in the most efficient
manner. ‘

Environment Canada’s Green Lane
_on the Internet , '
Environmental information, mcludmg information
~.on chlorine-containing substances, is now available
electromcally via Environment Canada’s Green Lane.
The Green-Lane is the department’s World Wide
Web site on the lntemet..' [t provides interactive
access to Environment Canada services, products,
information’ holdings, policies and programs. In addi-
“tion to. the National Pollutant Release Inventory and the
National Stdte of the Environment Report, the
Chlorinated Substances Action Plan Progress Report is
now avéilable on the Green Lane. The URL
~ (Uniform Resource Locator) for the Green Lané is:
htep: //www/doe ca

The National Pollutant Release Inventory

. (NPRI) .
The NPRI is a national, comprehenswe and publicly. -

available database providing information on releases
and transfers of 178 substances to air, water and land.

The first summary report (1993) contains information -
on 35 chlorinated substances that enter the Canadian -

environment (see Appendix 7). Information on envi-

ronmental releases reported to the NPRI will be

published annually. The second NPRI report will be
released in November 1996.

Consultations have begun on’ proposals to add more
substances to the NPRI and te modify the criteria for
reporting on existing and. proposed ‘'additional
substances. These proposed changes will increase by
32 the number of chlorinated substances for which

" reporting is required.

The National State of the Environment
Report '

The National State of the Enwronment Report isa |
comprehensive five-year overview of the state of

Canada’s environment. The third edition (The State

of Canada’s Environment — 1996) includes information *

on chlorinated substances such as PCBs, dioxins and
pesticides in discussions. of specific regional ecosys-
tems, national perspective and toxic substances.

As of September 1996, over 2100 Internet users had
browsed the electronic version of the third report and

there were advance sales of over 2500 copies of the .

CD ROM and print versions.
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PROMOTING AND LEADING
INTERNATIONAL EFFORTS

he Chlarinated Substances ACtion Plan

. provides a firm basis for Canada to, establish a
leadership role in intérnational efforts to curtail harm-
ful. substances and to promote the wise use of chlo-

rine-containing compounds. Chlorinated substances .

targeted for action through mtematlonal protocols are
listed in Appendix 8.

Action on POPs through UNECE
and UNEP _
After several years of effort by Canada, work is now

underway-to develop a protocol under the United

Nations Economic Commission for Europe (UNECE)

to control the atmospheric transportation of persis- -

tent organic pollutants (POPs). The protocol will

_ require parties to undertake actions.to reduce or elim-

inate certain POPs, mcludmg some chlorine-contain-
ing compounds. Negottatlons should be complete by
the winter of 1997/1998.

In May' 1995, the United Nations Environment
Program (UNEP) Goveming Council agreed on the

preparation of a global strategy for managing POPs.
The Council invited the Intergovernmental Forum

on Chemical Safety (IFCS) and other international
organizations to develop such a strategy.

“At 'a meeting held in June 1996 in the Phillppines,

socio-economic and other issues associated with the

production and use of 12 targeted POPs (see
Appendix 8) were examined. Information and recom-
‘mendations on mtemattonal action were also. devel-
.oped and will be consrdered at the 1997 sessionis of -
the UNEP Governing Councrl and the World Healtch

Assembly

Canada—US bmatlonal vu'tual ellmmatlon

strategy :
Canada and the United States 2 ate developrng a bina-

tional strategy for the virtual .elimination of persistent
toxic substances in the Great Lakes Basin. This initia-
tive will promote reductions in the production, use
and release of specific chlorinated substances, and will
build on existing initiatives such as the Canada-
Ontario Agreement and remedial action plans under
the Great Lakes Program. The strategy should be
complete by the winter of 1996/1997.

Global Programme of Action through

_UNEP

In November 1995, Canada and 110 other nations
adopted the UNEP Global Programme of Action
(GPA) for the Protection of the Marine Environment
from Land-Based Activities and the Washmgton
Declaration. POPs were among the eight source cate-
gories identified for action. Canada is planning to

release its national Programme of Action in 1998, the -

International Year of the Oceans.

NAFTA-CEC

“Under the North American Free Trade Agreement

(NAFTA) Commission  for Environmental
Cooperatlon (CEC) Resolution on the -Sound
Management of Chemicals, Canada, the United
States and Mexico have agreed to develop country-

_spectﬁc action plans to address the release of three
" targeted chlorinated substances (PCBs DDT, chlor- ..

dane) and mercury by December 1996.

'Arctlc Momtonng and Assessment

Program

-Under the Arctic Momtormg and Assessment :
" Program ( AMAP), a major assessment of the levels
“and effects of chlorinated contaminants by the eight

crrcumpolar nations in the Arctic region is underway

A report will be available in 1997. Canada i is playing

a major role in the preparatlon of tlus report
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"~ Appendix 2

RNEE = Reported but no emission estimates

[Substance He al Emissions (kg): 7Y 5%
Base year 1995 2000
) oo ) - (projected) .
LIST A-I o , ' o
Hexachlorobenzene - 201 1.01 04
Alpha-hexachlorocyclohexane * * *
Gamma-hexachlorocyclohexane * * ¥
Octachlorostyrene 0.7 0 0 :
2,3,7,8-Tetrachloro-dibenzofuran .16 1.33x10" 1.74x10"
2.3,7',8-TetrachIoro-dibe'nzo-p-dioxih' 0.13 1:70x10? ° 2.10x10?
"Pentachlorophenol 539 1.7 - 38
4,4’-Methylenebis (2-chloroaniline) RNEE RNEE RNEE
Polychlorinated biphenyls (PCBs) 0 4.15x10*. 0
SUB-TOTAL 543.1 1.7 422
-REDUCTION ACHIEVED g 98% 99%
*NoneReportéd
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g

- s, Annual Emissions (kg) * "'

© 81%

* None Reported

RNEE = Reported but no emission estimates

ND = Nondétectable

67%

Base year 1995 - ~ 2000
) . : (projected)
LISTS A-2and B ‘
| ,4-Dich|’drobenzene 27,706 10,822 l'0,004
3,3’-Dichlorobenzidine RNEE RNEE RNEE
Hexachlorocyclopentadiene 6 6. )
:2,4,6-Trichlorophenol 4211 933 319
Alpha-chlorotoluene * * *
Bis (2-chloroethyl) ether 8 ND ND
- Bromodichloromethane 127 18 .18
© Carbon tetrachloride - - 81,286 9,785 . 385
‘Chloroform - . 568,476 245,297 - 156,753
Chlorodibromomethane - 301. . 298 300
|,2-Dichloroethane - 71,329 7,995 7,017
Methylene chloride 56,905 44,427 25,278
' I.I,2.2-Tetra¢h|roethylehe 266,124 120,311 8,200
2,3,4,6-Tetrachlorophenol 361 72 -~ 58
Bis (chloromethyl) ether * * *
I-Bromo-2-chloroethane * ¥ *
I-Chloro-4-nitrobenzene * * *
1,2-Dibromo-3-chloropropane * * *
1,2-Dichlorobut-3-ene * * *
. 2,4-Dichlorophenol L6l 379 5
I,3-Dichloropropene ° RNEE RNEE * RNEE.
Epichlorohydrin . 751 ok o
I,1,2-trichloraethylene 126,957 . 30,696 - 26,026
Chlorine dioxide - 2,052,896 592,612 388,967 -
SUB-TOTAL L 3,258,606 - - | 1,063,652 623,437
- REDUCTION ACHIEVED ‘ - - 67% 81%
TOTAL. . ‘ 3,259,148  |,063,66‘5 . 623,441
REDUCTION ACHIEVED C
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Aldrin’
" Atrazine
Chlordane
Chlorjnated benzenes (under
revision) ‘
Chlorinated ethanes
Chlormated_phenols (under revi-
sion)
Chlorinated methanes
Chlorothalonil*
Cyanazine
chhlorodlphenyltrlchloroethane
(DDT)
Dicamba
 Diclofop-methyl
Dieldrin
Endosulfan -
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorobutadiene
_Hexachlorocyclohexane
“Lindane '
. Linuron
‘MCPA*
Metolachlor _
Phenoxy herbicides (2,4-d)
Picloram :

Polychlorinated biphenyls (PCBs)*

_ Simazine
‘ Tetrachloroethylene
Toxaphene
‘Triallate.
. Trichloroethylene

* Marine quality guidelines z_a[so available.

I.2,3,4-tetrach|orobenzene :
1,2,4,5-Tetrachlorobenzene
1,2,3,5-Tetrachlorobenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene**
t,2-Dichlorobenzene®*
1,3,5-Trichlorobenzene
I,3-Dichlorobenzene
1,4-Dichlorobenzene
Chloramines**

" Chlorine**

Chloropyrifos
Hexachlorobenzene
Manochlorobenzene**
Pentachlorbenzene

-Polychlorinated dibenzodioxins**

Polychlorinated dibenzofurans**

Dichlorodipheny! :
trichloroethane (DDT)

PCBs

Pentachlorophenol

Tetrachloroethylene

: Trichloroethylene

Chlordane

: DlchIorod|phenyld|chloroethane

(DDD)
chhlorodlphenyldlchIoroethylene
(DDE) '
DDT (total) .
Dieldrin
Endrin

"Heptachlor epoxnde

Lindane

PCBs

Polychlorinated dibenzodioxins:
Polychlorinated dlbenzofurans
Toxaphene ' '

** Marine quality guidelines also under development

'DDT (total)

PCBs

" Polychlorinated dibenzo-p-dioxins

Polychlorinated dibenzofurans

Toxaphene -




Appendix 5

I1- -Dichloroethylene
_1,2-Dichlorobenzene -
}.2-Dichloroethane
1,4-Dichlorobenzene
2,3,4,6-Tetrachlorophenol*
2,4,6-Trichlorophenol*
2,4-Dichlorophenol*
Aldrin + dieldrin

Atrazine + n-dealkylated metabolites
Atrazine + metabolites*
Carbon tetrachloride
Chloramines

Chlorpyrifos*

* Food Tolerﬁnces established under the Food and Drug Act

Cyanazine* -

Dicamba*

Dichlorophenoxyacetic acid, 2,4- (2 4-d)*
Dichlorormethane o
Diclofop-methyl*

Methoxychlor*

Metolachlor*

Pentachlorophenol*

Picloram*

Simazine*

“Trichloroethylene

Trihalomethanes (total) -
Vinyl chloride
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CHLORINATED SUBSTANCES ON THE NATIONAL POLLUTANT
S RELEASE INVENTORY (NPRI)

DU BV A A ;._»ml.m.g R F SRV SR - E

P -+ B NP P, el

Inorganic Acids -
Hydrochloric acid

Other Inorganic Substances
Chlorine

* Chlorine dioxide

Titanium tetrachloride

Qualified Organic Substances - Colourants
. C.l. Food Red 15 (CgH3,CIN,0)
C.l. Basic Green (C23H25QN2) o

Metals (and their compounds)
Antimony chloride oxide -

* Antimony dichlorotrifluoride
-Antimony pentachloride
Antimony trichloride

Arsenic trichloride.

- 'Cadmium chloride

Chromic chloride

Chromous chloride

Chromyl chloride
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Halogenated Organlc Substances_
1.1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,2-Dichloroethane
-1,2-Dichloropropane
'2,4-Dichlorophenol
4,4'-Methylenebis (2- chloroanlllne)
‘Allyl chloride
Alpha chlorotoluene
Benzyl chloride .
Carbon tetrachloride
Chloroacetic acid
Chloroethane
Chloroform
Chloromethane .
Chloromethyl methyl ether
Dichloromethane *
Epichlorohydrin -
Ethyl chloroformate
Hexachlorocyclopentadiene -
- Hexachloroethane
_Phosgene
Tetrachloroethylene
Trichloroethylene
Vinyl chloride
Vinylidene chloride
Chlorobenzenes .
" 1,2,4-Trichlorobenzene
Chlorobenzene
"0-Dichlorobenzene
p-Dichlorobenzene
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Aldrin

Toxaphene -

] [ .
Chlordane ) ° K
Chlorodecone [o]
Short-chain chlorinated paraff‘ ins. [e]
DDT (+DDD+DDE) ° e °
Dieldrin ° o [
Endosulfan [e] . '
Endrin ® ®:
Heptachlor- [e] (]
- Hexachlorobenzene 'y 'S ‘0
Lindane (o]
Mirex ° ° ‘o
Octachlorosfyrene ‘ °
PCBs ° o °
" PCDD:s (dioxins) ° o L]
PCDFs (furans) . ) ° [
Pentachlorophenol ° '
Quintozene (péntachloronitrobeniene) ‘ [6]
) )

POPs Protocol -

UN ECE = United Nanons Economlc Commlsﬂon of Europe
.. LRTAP = Long Range Transportation of Air Pollutant.s

UNEP United Nations Environmental Program

NAFTA = North American Free Trade Agreement .,

CEC = Commission for Environmental Coopération

@] Decnslons have not been taken on whether o lnclude these substancps in the mmal
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) SR AR S e i het e et si"."-'r..g@i- . l
AGREEMENTS | GUIDELINES / REGULATIONS | INTERNAT'NL _
) : ' CODES ACTIONS R
ORGANIC : R
I,1-Dichloroethylene . o
1,1,1-Trichloroethane - ] e ‘ . e . e S L
(methyl chloroform) ' ' g
1,1,2,2-Tetrachloroethane ) ) l
1,2-Dibromo-3-chloropropane | e
1,2-Dichlorobenzene ' °
1,2-Dichlorbut-3-ene ] @ °
1,2-Dichloroethane ® ® ° °
1,2-Dichloropropane - ° ° o .
1,24-Trichlorobenzene o e |- : o ‘ '
1,3-Dichloropropylene ° _
|,4-Dichlorobenzene - ° ° ° ° ° l
I-Bromo-2-chloroethane ° )
I-Chloro-4-nitrobenzene ® . ) )
2,3,4,6-Tetrachlorophenol ° [ ‘ '
2,3,7,8-Tetrachlorodibenzodioxin | e ) ® ) ) ° :
2,3,7,8-Tetrachlorodibenzofuran ) ° ® [ ] ° .
2,4,6-Trichlorophenol ° ° ° ' l
2,4-Dichlorophenol ) [ . [ : '
3,3'-Dichlorobenzidine | e [ ® [ -
4,4'-Methylenebis(2-chloroaniline) ° [ L :
. Allyl chloride - : e
Alpha-chlorotoluene _ ° ° ° _ , _ l
Alpha-hexachlorocyclohexane | e I - e -
Benzoyl chloride ‘ . | @ 1. . '
Bis(chloromethyl)ether . ° ® e . l
Bis(2-chloroethyl)ether °
ARET = Accelerated Reduction / Elimination of Toxics
CEPA =.Canadian Environmental Protection Act
NPRI = National Pollutant Release Inventory
QODES = Code of Practice . .
Guidélines: Technical, Environmental Quality, Drinking Water Quality, or :
Food Tolerances e : N ;
@ Programs / Measures_in place or under development . l




[ CHEMICAL'SUBSTANCE.> -

CEPA

ARET | NPRI AGREEMENTS

GUIDELINES /| REGULATIONS
CODES

INTERNAT'NC
ACTIONS

"ORGANIC

Carbon tetrachloride -

Chloranil ‘
(tetrachlorobenzoquinone)

Chloroacetic acid

Chloromine-

Chforobenzene

"Chlorodibromomethane :

Chloroethane -

Chloroform

Chloromethane

Chloromethyl methyl ether

Dechlorane

Dichlorobromomethane

Dichlorophenoxyacetic acid

Dichloromethane
(methylene chloride)

Ethyl chloroformate

Epichlorohydrin

Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane '

Octachlorostyrene .

_Polychlorinated biphenyls (PCBs)
Pentachlorobenzene

Quintozene " -

" (pentachloronitrobenzene)

Polychlorinated terphenyls

Phosgene (Earbonyl chloride)

Tetrachlorobenzene

Tetrachloroetyhlene
(perchloroethylene)

‘Trichloroethylene

" Trihalomethanes

" Chlorinated paraffins

Bromochlorodifluoromethane

Chlorofluorocarbons

. Chlorinated wastewater effluents ’

' Vinyl chloride

Vinylidene chloride
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CHEMICAL SUBSTANCE - - " - PROGRAMS/MEASURES IN PLACE OR UNDER DEVELOPMENT| -

c'ém ARET | NPRI | AGREEMENTS | GUIDELINES /| REGULATIONS | INTERNAT'NL
. ’ CODES : - ACTIONS

INORGANIC
‘Aluminum chloride °

Antimony dichlorotrifluoride

Antimony chloride oxide

Antimony trichloride

- Antimony pentachloride

Arsenic trichloride

Cadmium chloride

Chlorine:

Chlorine dioxide . °
Chromic chloride’ '

Chromous chloride

- Chromy! chloride

Hydrochloric acid .

Nickel chloride ) |e-

Titanium tetrachloride _ : e ‘o

ARET = Accelerated Reduction / Elimination of Toxics

" CEPA = Canadian Environmental Protection Act

NPRI = National Pollutant Release Inventory

CODES = Code of Practice -
Guidelines: Technical, Environmental Quality, Drinking Water
Quality, or Food Tolerances ’

® Programs / Measures in place or under development
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_PROGRAMS/MEASURES IN PLACE OR UNDER DEVELOPMENT)

[ CHEMICAL SUBSTANCE . -

cEPA

ARET NPR! | AGREEMENTS

GUIbELINES /] REGULATIONS

CODES

INTERNAT'NL
ACTIONS

PESTICIDES (governed by the Pest Control Product Act)

Aldrin
(no longer registered — 1985)

Atrazine (registered 1985)

Chlordane (discontinued — 1990)

Chiordecone(discontinued — 1995)

Chlorothalonil (registered)

Cyanazine (registered)

. Chlorpyrifos(registered) °

DDD (DDT metabolite)

DDE (DDT metabolite)

- DDT (discontinued)

Dicamba (registered)

Diclofop-methyl (registered)

Dieldrin (discontinued — 1990) -

Endosulfan (registered)

. Endrin (discontinued — 1990)

Heptachlor (discontinued)

Heptachlor epoxide

- (never registered) -

oo oo |e|

Hexachlorobenzene
(discontinued — 1976) -

Hexachlorocyclohexane (Imdane)
(registered)

Linuron (registered) -

.MCPA (registered)

Methoxychlor (registered) -

Metolachlor (registered)

Phenoxy herbicides (2,4-D)
(registered)

 Pentachlorophenol
* (limited registration — 1990)

Picloram (registered)

Simazine (registered)

Mirex (never registered)

‘Toxaphene (discontinued)

' Triallate (registered).

ARET = Accelerared Reduction | Elimination of Toxics .
CEPA = Canadian Environmental Protection Act
NPRI = National Pollutant Release lnven[ory

CODES = Code of Practice

Guidelines: Technical, Environmental Quality, Drmkmg Water Quallty, or Food Tolerances
) Programs / Measures in place or under development
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endix 10

Industry progress relative to the Chlonnated
- Substances Acaon Plan* |

1.0 Overview
The participants in the Canadian Chlorine Coordinating - »
Cormmittee (C4) support Environment Canada's' Chlorinated
Substances Action Plan and its comprehensive appi'oach to

' the managemenf of chlorinated substances. This support is
demonstrate&through both voluntary and regulated action.

The Vision of C4is "The Responsible Use of Chlorine
Chemistry Resulting in Societal Benefit Recoghized by the

Public". The Mission and Principles of C4 are avallable from -

the C4 off ice.

2.0 Targeted A;tion
2.1 Stewardship Case Studies . )
In order to demonstrate company stewardship in a concise
readable form, C4 is produclng a series of brief case studies
of industrial action. '

A sample casestudy involves Dupont Canada at their
Kingston plant. Sampling under Ontario's Municipal and
Industrial Strategy for Abatement program revealed for the
firse time in 1992 dioxin in the effluent at a level which would
" total less than one gﬁm per year. Since technically"dioxin
could not be created in the process, raw materials for the

fibre spinning process were tested and the source was found -

“to be a biocide used in cooling water. .

Within 48 hours of this finding, the biocide was replaced and
subsequent effluent testing confirmed the absence of dioxins
in the effluent. This was in compliance with the Dupont
company policy to ellmlnate toxics from efﬂuents and was
recognized under Ontario’s P4 progmm

- Copies of this and other case studles are avallable from the ~
C4 office. '

2.2 Respons:ble Care ®
ResponSIble Care, an ethlc of the Canadlan Chem:cal
Producers’ Assouatnon (CCPA) is backed up by 6 codes ‘of
practice with 156 elements of
~ sound environmental and

_safety management in all
" phases of a company's opera-
tions and products. Many C4 .

*This appendlx prepared by the Canadnan Chlorine
Commlttee, an alhance of 10 mdustry associations and '
22 companies, is mcluded in thls report for mformatlon o
: purposes only

-participants are also CCPA members. A leedership group of

company CEQ's are key to the ethical focus and peer pres-
sure support..

Each member company of the CCPA has subscrlbed to the
followmg gundlng principles:

| ensure that its operations do not present an unaccept-
able level of risk to employees, customers, the public or
the environment - ‘

B provide relevant information on the hazards of chemicals-

to its customers, urging them to use and dispose of prod-
ucts in a safe manner, and make such information available
to the public on request ’

B make Responsible Care an early and integral part of the
planning process leading to new products, processes or
plants .

R increase the emphasis on the understanding of existing

*_products and their uses ahd ensure that a high level of

understanding of new products and their potential hazards
is achieved prlor to'and throughout commercial develop-
ment ' : :
- cornply with all Iegal requirements which affect its operé-
"tions and products ‘

B be responsive and sensitive to legltlmate commumty

concerns

o work actively with and assist governments and selected

organizations to foster and encourage equntable and ateain-
- able standards. -

o Six codes have been developed focusmg -on the followmg
_areas: :

B Community ewa.reness_ and emergency response
-(includes a p'oliéy on community right-to-know) -

‘" Research and development -

M Manufacturing '

] Transportation

_i Distribution

B Hazardous waste manage-
ment (includes a policy on
'hazar'dous waste management)
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Tonnes

Thé measure of performange of the CCPA’s National _
Emission Reduction Master Plan is a 50% reduction in the
total emissions (except carbon dioxide) since 1992 with a
projection of a further 50% reductiori from current levels by
1999. In addition, the trend is to fewer transportation inci-
dents with lower impaét and fewer and less severe occupa-
tional injuries. On-going work involves develobment of
measurement for p}'oddct stewardship and comm'unify
involvement performance. Verification of Responsible Care
implefﬁehtation. by peers and the phbli;. is mandatory for
participants. ‘ ‘ ’

2.3 Memoranda of Understanding (MOU)
Industry has made voluntary commitments to emission

reduction and pollution prevention and has confirmed these

commitments through Memoranda of Understanding with
federal and provincial Governments. CCPA has MOU's with
the governments of Canada, Quebec, B.C. and Alberta. The
polyvinyl chloride (PVC) industry has an MOU with the -

Government of Canada under development.

Total Emissions of Chiorine Compounds from CCPA Sites

4500
4000
3500
3000 _§ ot

2500 _

3.0 Improving Scientific
Understanding

As part ofa prog'ram to increase 'k.nowledgé.regarding chlo-

rine chemistry and to promote science based-decision

making, C4 embarked on a research.program beginning in .
1994. A team of volunteer _researchérs from universities,

. hospitals and government was assembled as a Science

Advisory Group. This group assisted in identifying gaps in
research and in éstablishing key research areas for.the-
program. A Research Advisor was.engaged and research
guidelines developed.

“To date, t_:hirteen projects have been funded at a cost of

$620,000. over two years. Wherever possible, these funds
are leveraged through joint funding with government, univer--
sity or other industrial contributors. In order to avoid dupl@-'
cation, the program is coordinated with an extensive
brog‘ram df research funded by the Chlorine Chemistry
Council in the USA. ' '

Projects have been funded in the areas of environmental
effects, endocrine effects, reproductive toxicology, risk
assessment, risk communication, and dose responSe for
dioxin-like compounds. Short descriptions of the projects
' - and the project leaders are as
follows:

& A government and industry-
sponsored chair at Trent -
University for Dr. D. Mackay
allows him to continue to
d-e\'/elop. enhance, and apply
computer models for use in

. assessing, evaluating, and regulat-

. ihg both existing priority chemi- .
cals and new substances.
® Dr. T. Zacharewski of the .

* University of-Weste_rn Ontario is
examining certain hatural and

man-made compounds to deter-
Total of all . o

ClEmislons mine if they produce some

effects similar to the female
. ‘ hormone estrogen.

R Dr. G. van der Kraak of the University of Guelph is

investigating the environmental effects of a number of

- chemicals, using fish biochemical tests, as well examining

their réproductive activity.
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® Dr. C. Metcalfe of Trent University is
working on developm_entlof chemical--
speg.‘iﬁc- risk assessment methbdolpgiés.
+ Initial work will be carried out on about
. a dozen'chemicals to examine the varia-
 tions in environmental risk posed by
related compounds. © .
B Dr. R.J. Norstrom of Carleton”
University is working on developing a
chemical analysis protocol for determin-
ing PCB metabolites in human blood
‘plasma and milk. '
& Dr. D. Muir of the University of.
Manitoba is conducting 'biological investi-
‘ gations, using fish, to determine the"
- bicaccumulation and toxicity characteris-
tics of several types of chlorinated
~compounds.

' Dr.). Zhu_'éfJP Ztech Company and )

Dr. L. Chan of McGill University are examining the-family & Dr. D. Avard of the Canadian Institute of Child Health-is

of chlorinated compounds known as toxa'phene (also . coordinating a national study von the impact of the environ-
known as chlorob_q;'nanes or éhlorocamphenes) ig deter- ment on children's health. Environmental chemicals in°
mine the major compounds present. in traditional foods of general, and org-anochlorine; in particular, represent one -
the Canadian Arctic. These comppunas will also be tested of the many areas of potential concern that will be evalu-
to assist in evaluation of possible health effects. ated. o _ o '
EDr.P.). Silk of the Research and Productivity Council of . -~ B Drs. R. M. Mdore.aﬁd R. L. White of Dalhousie

- New Brunswick is examining the occurrence and sources Univérsity are studying sources and esiﬁmating amounts of
(natural and man-made) of several chlorinated substances h selected organochlorine combouﬁds which are produced

~ in peatlands in Maritime Canada.”

Dr. M. T. Scholtz of ORTECH Corporation, and interim stratospheric ozone depletion.
Director of the Canadian Global Emissions Inventory '
"Centre, is completing a project reviewing available litera- - v y P

15 COMPIEtig @ project reviewing avaliabls Health studies
ture summarizing atmospheric emissions of chlorinated

‘compounds in North America.

B A jointly funded (industry, government, and unii/ers-ity) © Environient Canadaj S;udies'entig'led. "Chlor_‘ing SUPP|Y and.
chair in risk communication and public bolicy expectedto. . APPlications” (complete), and "A Technical and Socio-

be in .placi_:e in 1997, is to be established to study a wide economic Evaluation of Options to the Use of Products ;
ria-ng'e of health and environmental is.;.ues_. to evaluate the = der?ved from the Chlor-Alkali !n@uktw" (draft). The latter .
issues fror'n‘ the préspective_ of both experts and the ( s‘tugly is curr e‘ﬁtly gnder r gyiew. ' '

general public, and to recommend improvements in the
risk communication process in order to facilitate efficient

_and effective public decision making. -

B Dr. T, Watson of Triton Environmental Consultants Ltd. Chemicals to the United States and Canadian Economies"
. Is examining-available Canadian dita on organochlorinesin  (1993), and more recently, "Assessment of the Impact on the
human breast milk and information concerning possible ~  Automotive Industry of a Potential Ban on the use of

health effects.

Tonnes

Examples of Chlorine Compound Emissions from CCPA Sites . .

by natural oceanic processes and may contribute to
4.0 Socio-economic and Public

C4 has cooperated-and provided input as appropriate to two

To éuphlem_ént these govefpmént funded studies, industry -
sponsored a study by Charles_River A#s_oci_ates entitled
"Assessment of the Economic Benefits of Chlor-Alkali

.Chlorine Chemistry” (1996). -
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Because of the complexity of the 12,500 components, 100
sub-systems arid 12 major systems in the typical automobile,
the latter study focused on three materials, namely steel,
PVC, and ‘titanium dioxide. For the limited portion of auto-
mobiles studied, a moye awéy from ch_Iorihé chemistry
suggested an initial cost of $147.23 per vehicle ora$22
billion annual cost in North America, in addition to an addi-

. tional 25 million pounds per year of waste to landfills.

‘The research program related to public health studies is

covered under Section 3.0 - Improving Scientific
Understandlng.

5.0 Better Information to Canadians

C4 is committed to providing more information to’

Canadians to assist in better environmental decisionmaking,

" Researchers supported by the organization's research

program are encouraged to publish resuits in the.technical -
literature with the results available to all. -

Emission reporting is also encouraged through participation
in programs such as CCPA National Emissions Reduction
Masterplan (NERM), the National Pollutant Release
Inventory, and the Accelerated Reduction and Ellmlnatlon of

Toxics Program.

For results of these programs, reference is made to CCPA's-
1994 Reducing Emissions Rebort, the ARET Environmental *
Leader's Report and the summary report of the National
Pollutant Release Ihventory. . ‘

Exhibits 1 and 2, taken from NERM data, jndicate the total
emissions of chlorine based compounds from CCPA sites
during 1992, with  projections to 1999. Similar graphs are

available for other substances.

6.0 International Action -

I_ndustrf representatives support the principles and risk
based decision making approaches underlying Canada's Toxic
Substances Management Policy and its Chlorinated
Substances Action Plan and have worked cooperatively with
Environment Canada'to promote the Canadian approach in.

+international negotiations and discussions. Specifically, in _
relation to the discussions regarding persistent organic pollu--

tants (POPs), Canadian industry worked with its interna-

- tional counterparts in the International Council of Chemical -
- Associations and the World Chlorine Council to' support.

lmplementatlon of the Canadian approach to POP's in discus-
sions at the United Nations Economics Commission for
Europe and the International Forum on Chemical
Safety/United Nations Environmental Program.

_‘lndustry supports the Canadian policy approach. as well in

discussions involving the Bi-national Virtual Elimination

. Strategy for the Great Lakes, and the North American

Commission for Environmental Cooperation.

7.0 Conclusions

C4 partlcnpants have accepted the challenge to mdustry
based on identified areas of concern and are happy to show-
case progress in these areas and their compliance with the
Chlorinated Substance Action Plan. '

The industry beliéves ,th.e public would be better served

" through greater recognition of the role of responsible initia-

tives such as Responsible Care program, the Accelerated -

" Reduction and Elimination of Toxics program, and reporting

mechanisms such as NERM and NPRI.

Continued supi:»_ort can- be expected for sound policies based
on good science and risk-based decisionmaking.
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