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' This second progress report on the Chlorinated substances Action‘Plan outlines 
Canada’s approach to the management of chlorinated substances. The approach 

' 

is 'to “prune the 'chlorinevuse tree, not cut it ‘dOwn”. .It is based on the scientific 
community’s conclusion'that a complete ban on'a‘ll chlorine uses or chlorinated 
substances is nOt supportable. -

- 

r 

I 
lowever, there is clear evidence supporting 
immediate and 'aggresSive 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 

1 

t0 the environment. 

The Chlorinated Substances Action Plan has five 
components. Following are some examples ofour 
progress in each.

’ 

Targeting 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 fu'rans from 
that source by more than 98 per cent. Approximately

' 

46 per centpofcommercial fisheries previously closed 
asa result of dioxin contamination in coastal British ‘ 

Columbia are now. open again. ' ' 

More recently, chlorinated substances such methyl 
chloroform (1996), carbon tetrachloride (1995), 
chloromethyl' methyl ether and bis(chlorov 

- 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

I 

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. 

'
I
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Improving scientific understanding
g 

Extensive wildlife'studies are helping monitor and 
‘ better understand the effects of 'chlorinated substances v 

on Canada’s ecosystem. Collaborative studies - 

_ 

between universities, industry and federal depart' 
ments include topics rangingfrom immune'function 

_ Suppression. in shore birds to. reproductive effects of 
DDE 0n robins, ospreys and painted turtles. 
.National environmental quality guidelines. 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 resultswill help determine

- 

the effectiveness of regulations on chlorinated diox- 
ins. 

' ‘ 

I

U 

Studying public health and 
soda-economic effects 
Various studies. are underway to explore the health, 

'social and economic implicationsof chlorinated 
substances and their alternatives. 
'To protect the health of Canadians, Health Canada 
has published tolerances for organochlorines in foods 
and guidelines 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 risk 

' reduction measures. 

Better informing the Cdn'adian' public 
9' 

- The first National Pollutant Release Inventory 
(NPRI) was released: in 1995 and‘will be updated 
annually. Environmental information such as NPRI 
data, the State of the Environment report, ARET 
-reports and this publication are available electroni— 
cally on EnvironmentiCanada’s Green Lane web site 
_(http://www/doe.ca). 

I 

'
' 

Promoting and leading international 
efiorts 

' 

- 
'

- 

Canada's domestic Chlorinated-Substances Action .

3 

Plan is an illustration of the federal government’s 
leadership in promoting and leading intemational- 
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 Intergovernmental 
Panel on Chemical Safety-to develop a global strategy 
On persistent organic pollutants, including chlori— 
nated compounds. 

'
1 

Canada and the United States are developing a bina— 
tional strategy for the virtual elimination of 11 persis—

I 

tent and- toxic chlorinated substances in the Great 
Lakes. 'This work should be completeby winter 
1996/1997. '

' 

" 
_ 

’" P'ro'gre'ss'throughcooperation
' 

The-progress. cited in this report is theresult oi
. 

purposeful cooperation and partnership between ‘ 

‘ 

federal and provincial governments, industry,'s:cientisrs.". 
Universities and oihhr'stakeholders.lt penetrates the__full- 
spectrum 'of Canada‘s geographyand economy, and has“ 

’ .' earned-international attenfloh.'Through_d1ein
' 

."ld-etermination', participants in all-the related projects
. 

. 

'_ have demonstrated that positive change is possible 1 

I 
where therelis a Will.



~ A Canada’s approach (:0 chlorinated substances~ 
Canada has cOmmitted to Work t0wards creating a healthy environment. and-a 
prosperous economy. Our work, both' nationally and internationally, with chlori— 

he ifederal Toxic'Substances Management 
Policy released in June 1995 calls for the virtual 

elimination From the environment of all toxic, persis— 
tent and bioacCurnulative substances'that result from 
human activity. The poliCy also calls for complete life 
cycle management of all other substances of concern 
that are released to the environmennSome, but not ' 

all,'chlorinevcontaining 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. 

-'. natedsubstances that.pose a threat to human health and the'environ'ment is 
-- part of‘that commitment. '- - 

.- . 
. . 

" 
“Pruning” The ChlorineéUse 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 ‘

i 

and, in many cases, completed. ' 

. Appendices 1 to 8 list chlorinated substances covered 1

I 

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 
devoted to the responsible use ‘of chlorine chemistry, 
supports the Chlorinated Substances Action Plan and 

' 

its c0mprehensive approaCh to the management of 
chlorinated substances.



The chlorine industry has voluntarily initiated a 
'number of programs and studies f0cusing on the five

7 

areas identified in the Chlorinated Substances Action 
Plan. A summary repOrt describing industry’s initia— 
tives and results, was pr0vided 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 ihduStrial uses are 
'in the polyvinyl chloride (PVC), pulp and paper, and 
solvent sectors. 

‘

. 

The chlorine industry's contribution. 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 scientific 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 Action Plan 
I 

I 

- ..
I 

_ 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 other aspects ‘of chlorine use. 

' 

1. Targeting critical uses and products by:- 

(i) eliminatingthe'most harmful chlorinated 
' 

substances . 

'

' 

(-ii) taking a sectoral approach to the management 
of chlorinated substances 

‘ 

(iii) entering'into environmental performance 
agreements with key industrial sectors representing 
the largest sources of releaseslof targeted chlori- 
nated toxic substances. 

2. Improving scientific understanding of chlorinated
I 

substances and their impacts on human health and 
the environment. 

3. Studying public health and 50cio—econom'ic effects 
of chlorinated substances and-their altematives. ' 

-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 

TARGETING CRITICAL IUSES- 
' ANDPRODUCTS 

_ 

argeted actions for the following substances 
' 

under the Chlorinated Substances‘Action Plan 
were either completed on schedule, or are on track for 

_' completion on schedule. 

Carbon tetrachloride « Action completed
V 

Ozone’depleting substance, primarily used asa feed— 
stock for the production of chlorofluorocarbons

. 
' 

lCFCsl - 

'
' 

' Production and importation were phased out in 
January 1995 under the Gonddepleting Substances 
Regulations of the Canadian. Environmental Protection 
Act (CEPA), except for use in feedstock, explosion 
suppression and laboratory uSes, which are-permitted 
under the Montreal Protocol. ' 

1,1,1 TrichlorOethane [“ methyl 
chloroform”] — Action completed 
Ozone—depleting substance; primarily used as a

I 

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'rmethyl ether [CMMEj and 
bis (chloromethyl) ether [BCME] . 

v Action completed. 
Used as water repellents and in the manufacture of ‘ 

polymers . 

I

- 

‘ 

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. 

Trichloroethylene and tetrachloroethylene 
' [“perchloroethylene”] 
Primarily used as degreasing and cleaning solvents 

' 

_ 

Trichloroethylene is used for solventdegreasing; 
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.

I 

_As a result 'of multi—stakeholder c0nsultation with 
both the degreasing anddry 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 Healthiin 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 council of. 
Ministers of the Environment (CCME) 

I V

‘ 

Management Plan, Environment Canada, in collabo— ' 

ration with- provincial governments other stake— ‘ 

holders, has developed two environmental Codes of 
Practice for dry cleaning and degreasing facilities to

, 

prevent/reduce solvent emissions from these facilities. 
_ 

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 

"Ontario. _ 

- .- '.



Dichloromethane [“methylen'e chloride”] 
' 

Used for paint removing and foam blowizing, as a 
solvent for. cleaning metal and electronic components, 
and as an additive in paints and adhesives 

I
7 

This‘substan‘ce was assessed and declared toxic under 
CEPA. Controloptions are being developed through 

I 

a .multi-stakeholder consultationprocess. 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 dichlorobenzidine 
.Used in the prodnction of pigments

_ 

This substance was assessed and declared toxic under 
-CEPA.'Following a multi—stakeholder consultation 
process, a repOrt containing stakeholders’ recommen‘

V 

- 

jdations will be presented for consideration to the 
ministers of Environment and of Health in the winter 
of 1996/1997.

_ 

Candidate substances identified for virtual. 
elimination 

_ 

I 

'

‘ 

EnvironmentCanada has identified 13 persistent, 
bioaccumulative and toxic substances as candidates 
for'virtual elimination under the Toxic Substances 
Management Policy. These substances 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 conclusions. After review of 
the comments, a final decision on the 13 substances

, 

will be made public; 
Virtual elimination from the environment of'the'se 
substances Will be achieved through strategiesltailored 
to take into account whether substances are 'commer—_- 
cial products-,Iby—products, contaminants or wastes, or 
substances present at contaminated sites. 

Specifically, the federal government will: 

I for substances .cited under federal jurisdiction, 
' promote the implementation of managementplans 
to eliminate emissions of such substances, based on' v

. 

e 

an analysis of risks, costs and benefits 

I pursue through international initiatives the elimi— 
nation of their releases from sources outside 
Canada. 

_ 

‘ 

_

' 

‘Trer I and Tier II’ Chlorinated substances 
These substantias are listed in appendix 1 

Ten Tier I chlorinated substances are targeted for 
virtual elimination under the Canada—Ontario 
Agreement (COA) respecting the Great Lakes Basin 
Ecosystem. Five Tier II chlorinated substances are 
targeted for significant reductiOn.

' 

Following are the targets and schedules (1996 to 
'2000) for these substances, and progress to date. 

_. _ 

I Confirm by January 1996, that zero-discharge 
within the basin for Tier I chlorinated substances 
has been achieved: 
‘A comprehensive review of five banned pesticides- 
(aldrin/dieldrin, chlordane, DDT, Mire'x and 
toxaphene) is complete. These pesticides are no 
longer used in. Ontario. l-lowever, old stock may 
still be retained inadvertently-ashousehold 
hazardous wastes. Additional work is needed to

I 

quantify and collect any inadvertently stored stock.
’ 

' 
‘ I In cooperation with PCB ownersgprepare an. inven— 

‘ ‘tory andexplore options for PCB destructionf-Set 
up decommissioning'and destruction targets and 
time lines for high— and low—level PCBs; 
An inventory of PCBs in Qntario shows. that as of_ 
December 1994, more than 35' per 'cent of. 

_ 
Ontario’s highrlevel .PCBshave been decommis— 
sioned and placed into storage, alon‘g With associ— ' 

' ated wastes such as transformer carcasses and conta— 
minated soils. Progress on theldestru'ctio'n of high I. 

level PCBS has been slow. ' 

I place the responsibility on 
those who use or generate 
,these'substances to demon; 
strate that releases are 
below the limit of quantifi—l 

_ 
cation - 

. hexaehlorobenz'ene, Mirex, .PCBs, polychlortina'ted. 

Candidate sirbstances far virtual elimination under 
' the Toxic Substances Management Policy Include: 
.aljd'rin; dieldrin. chlordane; DoT, enrin. hepta'chlbr‘. 

'dibenzo-p;dioxiris,-polychlorinated dibeniofur'ia'ns, - 

“short chain'chlorinate'd paraflins, toxaphe‘ne.' ~ 

., 

Works and' Government 

Motors Canada - and 
Ont-ario'Hydto had only 
destroyed 240 tonnes of 

ray rind—i995", Public
' 

Services Canada, General "



PCBs, just 2 per centof the 10,500 tonne total. 
I AchieVe a 90 per cent reduction by 2000 in the use 

I 

or release of four other Tiet'l chlorinated. sub— 
stances (hexachlorobenzene, octachlorostyrene, 
polychlorodibeniodioxins 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 fivelchlori— 
nated organic compounds: 1,4—dichlorobenzene, 
3,3—dichlorobenzidine, hexachlorocyclohexane, 
4,4—methylenebis[2—chloroaniline], and penta—

, 

chlorophenolfil ‘ 

As of April 1996, the sources of non—pesticide Tier 
I and Tier 11 substances have been updated. and 
preliminary release estimatesestabl'ished 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 prevention actions to achieve 
COA targets. ' 

. 
.

I 

Chlorofluorocarbons [CFCs]_— Action ' 

completed ‘ 

' 

Ozonedepleting substances ' 

Production in Canada of these ozone—depleting ' 

substances was prohibited in 1993 under the CEPA 
Ozone—depleting Substances Regulations. As of 
January 1996, theirimportation 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. 

V - 

Hydrochlorofluorocarbons [HCFCS] 
Ozone—depleting substance used as transitional chema 

_ 
icals to replace CFCs 
In January 1996, consumption of l'lCFCs was froren - 

. 
I 

-. 
- from 350 grams in-1988 to about five grar‘nsper year -‘ “ 

I 

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 January'2004, 65 per cent by I 

January 2010 and 90_per cent by January 2015, withva 
‘ 

' 

phase—out by January'ZOZO. ‘

' 

'Shortlchain chlorinated paraffins [SCCPs] 
Primarily used in metal working oil and as. plasticizers 

' 

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- I

' 

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 indus’ ' 

trial and natural sources 
_ 

l 

‘ 
l

: 

PCDDs and PCDFs enter the environment as
- 

complex mixtures from such sources as commercial 
chemicals like pentachlorophenol, from' incineration, 

r pulp and paper mills using chlorine bleaching, acci— ' 

dental industrial fires and spills involving PCBs, and 
forest fires. ' 

Assessed. and declared toxic under CEPA, PCDDs 
and PCDFs are candidates for virtual elimination 
under the TSMPL A’federal/provinCial task force will 
identify anthropogenic Sources of chlorinated dioxins 
and .furans. (except from pulp and paper manufactun 
ing), and will develop an action plan consistent with 
the Toxic Substances Management 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 usinga chlorine bleaching process. The 
regulations resulted inimills 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 bylmOre that, 98 percent — 

in- pulp‘mill effluents have also been reduced signifi— 
cantly! Contamination of fisheries by dioxin/furan 
releases in pulp mill effluents has stopped and signifi— 
cant environmental improvements, achieved. 
Approximately 46 percentOf commercial fisheries. .— 

- 

. previously clcmed by dioxin contamination in coastal 
areas of British. Columbia have now been reopened. -



Chlorinated WasteWater 
Effluents(CWWE) . 

Chlorinated 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 CWWEwas Chlorinated Municipal 
Effluer'rts (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 
centerediaround 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 require a periodic progress 
review. 

I

' 

Non—Regulatory Initiatives
. 

Through formal environmental agreements and 
memoranda of understanding -(MOU_s), governments 

are pursuing non—regulatory approaches to achieve 
environmental protection goals.‘ These are agre_e—-' 
ments between parties to establish reduction targets 
and to use best efforts to reduce or eliminate toxic 
substance emissions.

' 

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

I 

Accelerated Reduction/Elimination ‘of 

Tories (ARET) Program I '
' 

ARET,is a‘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 compounds (see Appendix 2). Nine of these 
thirty—two chlorinated substances are On ARET's List 
A—l, which includes persistent, bioaccirmulative 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-l 'were reduced by 
kilograms or 98 per cent. A 67 per cent reduction was 
achieved 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 Daember 2000 (see Appendix 2). 

Automotive Industry. 
' 

Significant environmental results arebeing achieved
_ 

under the memorandum of understanding between by 
the Motor Vehicle Manufacturers Association 
(MVMA), Ontario Ministry of Environment and

' 

EnergnOEE), 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).tolreducing, eliminating and 
preventing the use, generation and release of 29 
substances of.concern, including six chlorinated 
substances (see Appendix 1) from automotive opera— 
tions. 

I 

'
- 

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- 

-_ ily pollution at its source. 

Ford Canada has completely eliminatedits use and
' 

emission of l-,1,1 trichloroethane (3,200 kg/year), 
I

' 

previously used as a m6uld—release agent, from. its 
'Windso'r Casting Plant. General Motors Canada 
(GMC) also targeted 1,1,1 trichloroethane -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—I 
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 Manufacturing Association, Environment

_ 

Canada and the Ontario Ministry of Environment 
and Energy. Under this MOU, automotive parts 
manufacturers commit to redu'cing, eliminating 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 
trichloroethane from all its die—stamping operations. 

' 

Chloranil 
'

- 

Used for dye and pigment production 
' Chloranil is only imported into Canada. It is not- 
produced here.'To prevent the release of the chlori— 
nated dioxins and furans present-as impurities in vchlo' 
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

7 

establish a framework for voluntary conversion to 
“low—dioxinchloranil”. Publication of a CEPA 
subsection 16(1) notice in Part I of the Canada 
Gazette 'on May 18, 1996, resulted in five additional 
importers identifying themselves. MOUs with these 
importers are expected by December 1996! 

Dry cleaning Sector
1 

' Under the Green Clean MOU between Environment 
I 

Canada, Ontario Ministry of Environment and 
, Energy, the Ontario Fabricare Association and the 

. .
, 

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 cleaning to 
tetrachloroethylene in the fabricare industry will be - 

released in 1997. 
' 

- 
'. 

Polyvinyl Chloride [PVC] sector 
.The drafting of an MOU on Environmental- 
Performance and Competitiveness between the Vinyl. 
Council of the Society of the Plastics Industry of 
Canada, Environment 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— 

‘I 

merit and product stewardship practices to address the 
environmental impact of their industry, ensuring that 
releases from various stages in the life cycle of PVC 
plastics are- assessed and managed appropriately. 
The propQSed 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 this sector was signed byEnviron— 
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 establishes a list of 
targeted substances for reduction and/or elimination, 
including two chlorinated substances: aluminum 
chloride ( which is on the CEPA PSL 11 list) and 
1,1,1 trichloroethane. Pollution prevention opportu'? 
nities areb'eing identified and implemented by partic— ' 

ipating companies. i

l

-



‘ IMPROVING SCIENTIFIC - 

‘

, 

UNDERSTANDING 
I 

I - 

nder'the Chlorinated 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 Toxicology Program under 
CEPA, the Canadian Wildlife Service (CW5)“ 
conducts research and monitoring at its National 
Wildlife Research Centre '(NWRCXin 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 waming system for potential environmental 
and human health problems. Appendix 3_provi'des a " 

list of wildlife studies related to chlorinated 
substances. Over the past year, research has focused 
on biological effects attributed to chlorinated. 
substances, including dioxins and furans, PCBs, and 
other organochlorine compounds: 

'

' 

7 I The influence of chlorinated compounds on liver 
enzyme activity .in polar bears was studied. PCBs 

' and chlordane were implicated in .enzyme induc— 
tion. 

V 
l h I 

I 

I Univetsité du Quebec a Montreal is collaborating 
' 

on research with Uppsala University in Sweden to 
discover potential effects of. PCBs,‘ DDE and their 
metabolites on endoCrine dismption‘ in pOIar bear 
(immune system, steroid metabolism). 

I Studies have demOnstrated the bioaccumulation of ' 

I 
PCB metabolites in the 'arctic marine food chain. . 

I The Canadian. Chlorine Coordinating Committee 
,(C4) is funding a collaborative study with Carleton 

' 

University to develop methods for analysis ofPCB‘ ' 

metabolites andfto examine their pa'ttem in high—'- 
PCB exposed Inuit in the Arctic. 

I Carleton University's collaborative study is identify— 
ing'naturally produced halogenated compounds 

' 

that bioaccumulate in wildlife. 

I Trent University's collaborative study is developing 
a model for bioaccumulation of chlorinated 
compOunds in birds. 

I fourEyear collaborative study of immune fua ' 

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. 

,

- 

I Field work was completed on investigations of 
expésure of wildlife to toxic chemicals at five 
Atlantic Coastal Action' Program (ACAP) sites 

I Dioxins and furans were shown to b‘ioaccumulate in 
' 

’ 

tissues of mink collected downstream from a pulp 
mill on the St. Maurice River, Quebec. 

I Monitoring of the clean—up ofcontamination in the 
St. LaWrence River is being implemented using the 
great blue heron'a‘nd the mudpuppy as wildlife indi— 
cators for contaminant levels. 

I A Univetsity of Guelph investigation of embryonic 
deformities_in ringvbilled gulls shows higher infertil¥ 
-ity and deformity rates in polluted Great Lakes 
sites. 

' 
I 

' 

' '

I 

I The Great‘ Lakes Herring Gull Eggs Monitoring 
Program continued. No significant change in 

- organochlorine/PCB contaminants was tecbrded 
over the 1991—1995 period.

V 

I An ongoing study Of Saskatchewan rivers-is evalu— ' 

ating. indirect. impacts 'of pulp mill effluents and they
: 

adequacy of existing EEM Guidelines to protect 
wildlife. Biochemical, hormonal and reproductive ' 

wildlife endpoints are being monitored. 

' I It has been shown that dioxins, furans and PCBs 
thatoriginate from pulp mills and other industries

I 

are declining in the British Columbia environment 
to levels .below the range that is lethal to local 
wildlife. 

‘
' 
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I 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 robins, ospreys and painted 
turtles. 

, 

' 
' 

. 

' ‘ 

Dioxins from incinerators 
,

_ 

The American Society of Mechanical Engineers study 
c0rrelating 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 Vinyl Institute in the 
USA. The findings show that no. statistically signifi— 
cant correlation exists between dioxin levels in incin- 
erator stacks and the amount of PVC in feedstocks. 

‘ National environmental quality guidelines 
These guidelines are being developed under the 
auspices of the Canadian Council of Ministers of the 
Environment (CCME): 

I 

I 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. 

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

I 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. " 

' I Soil quality guidelines for five Chlorinated 
substances are being developed (see Appendix 4).- l 

' They should be complete by the end of 1997. . 

I'Einally, 'five tissue residue guidelines forlchlorinated 
substances are being developed to protect wildlife 

‘ 

consumers of aquatic biota (see-Appendix '4). They
I 

should be complete by the end of 1997; 

Polychlorinated dioxin emissions from 
power boilers - 

‘ 
'

. 

Studies have shown that dioxinsvand furans are emit— 
ted when bark from logs floated in sea water is bumed 
by coastal British Columbia pulp and paper mills-to 
generate power. . 

I I 

r

- 

Environment Canada is providing technical assis- 
‘ tance to Natural Resources Canada for a Pulp and 
Paper Research. Institute of Canada (PAPRlCAN) 
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. 

Environment Canada'has compiled estimates of 
dioxin emissions from steam—generating boilers at, . 

pulp and paper mills in coastal British Columbia to
I 

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. 

Environmental Effects Monitoring 
(EEM) Studies -. 

' 

.

' 

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

7 

tion to conducting physical, chemical and biological 
tests on effluents; receiving water and biota, chemical . 

pulp mills using a chlorine bleachihg process must ' 

measure and report their releases of chlbrinated diox— 
' 

.1 ins and furansz 

ln somecases, depending'on the location and process 
used at the mills, other chlorinated substances '(such' 
as chlorophenols, chloroguacols, chlorocatechols, and 
_Ch'lorinated 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 
I

' 

results of the EEM studies, additional control Options 
I‘ may be developed to protect sensitive ecosystems.



. 

All mills submitted results of the first EEM cycle on
I 

April 1, 1996. A national compilation of the findings. 
including a'federalrprovincial evaluation of the 
results, is expected by the spring of 1997. 

- Sub—acute effects of pulp and paper mill 
- effluents .'

. 

Environment Canada is conducting research to iden— 
tify which compounds in pulp and paper effluents 

are responsible for subacute effects-in fish, and to 
' develop means to control their, formation and release. 

Previotrsly, these effects were believed to be caused by 
chlorinated Compotmds, but ongoing. research shows 
that nonchlorinated compounds also have a major 
effect. Results will alldw 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 Protection Strategy, " 

Environment Canada, in cooperation with the - 

Departments of Indian and Northern Development, 
Health. and Fisheries and Oceans, participated inia 
multi—year study on the' atmospheric transport, deposi— 
tion and accumulation in biota of persistent chloriL 
nated substances in the Aretic. This study is

‘ 

complete. A report is being prepared and will be 
released in March 1997. 

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

- through the International Atmospheric Deposition 
Network (lADN), 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, tothe Great 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 

‘ iork by Health Canada to identify'ex'posure 
. 

_ 
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. 
I Studies of the uptake, metabolism and excretion or 

of short—, medium—, or long-term toxicity of the 
following chlorinated substances are being carried 
out: 

' ' 

A chlorobenzenes 
A chloroform 
A chlorinated or brominated drinking waterl 
by-products'

_ 

A dioxins (TCDD) 
A octachlorostyrene 
'A PCBs 
'A pentachlorophenol 
A toxaphene - 

A tri— and tetrachloroethylen 
I 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.‘ 

I Recent Health Canada research that examines-the 
effects of _chlorinated substances on community 
health and social structure includes: 
A the occurrence-of chlorinated‘by-products in 
drinking water ' ' 

'A the levels of o'rganochlorine pesticides, PCBs, 
'polychlorinated dibenio—p—dioxins and dib'enzofu—

. 

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

- A the effects of chlorinated substances in laboratory . 

animal studies
. 

.'A the possible rolechlo'rinated substances play in 
causing cancer, birth defects, reproductive and 
other. health effects 

' 

I The results Of these and other studies are 'used to, '- 

identifyl 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. ' 

I Under CEPA, Health Canada and Environment 
Canada are conducting risk assessments on five 
chlorinated substances (aluminum chloride, chlo— 
ramines,'chlorof0rm, hexachlorobutadiene and 
road salts) on the‘second Priority Substance List ‘ 

(PSL II). 
I The most recent market food basket analysis on 

' 

contaminants in commercial food is underway, and 
the levels of chlorinated compounds detected in 
food samples Will be reportedin 1999. 

I 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. ' 

I Three major‘health assessment reports, one for the 
Great Lakes Basin, one for the Arctic and‘one fer 
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 electronic and 
print fonn'over the next-three years. . 

I

' 

Socio—economic studies
‘ 

Studies are underway to explore the social and- 
economic implications of using chlorine and chlori: 
nated substances and their alternatives. 

I 

I A chlorine supply and applicatiOns study completed --
' 

in 1994 provides basic technical and economic data 
on chlorine use and supply in Canada.- 

I A socio—EConomic study on options and alteniatives 
to the use of 'chlorine and chlorinated products. in 
Canada is in' draft form and is being reviewed by a' 
multi—Stakeholder'group. A final'repOrt is expected 
by the end of 1996. '

'



BETI‘ER ‘IINFORMINGI -

. 

THE CANADIAN PUBLIC 

Informed Canadians are better equipped'to make 
' 

important environmental decisions. An important 
_ 

element in the Chlorinated Substances Action Plan
I 

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 

I 

- 

I

_ 

Environmental information, including information 
.--on chlorine—containing substances, is now available 

electronically via Environment Canada‘s Green Lane. 
The Green'Lane is the department’s World Wide 
Web site on the lntemet. It prOVides interactive 
access to Environment Canada services-products, 
infonnation' holdings, policies and programs. In addi- 
'tion to. the National Pollutant Release 'Inventory and the 
National State of the Environment Report, the 
Chlorinated Substances Action Plan Progress Report is 

now available on the Green Lane. The URL 
_ 

(Uniform Resource Locator) for the Green Lane' is: 

http://www/doeca 
' 

‘- 

. (NPR1)_ 
The NPR} is a national, comprehensive and publicly. 

_

- 

The National Pollutant Release Inventory 

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
9 

environment (see Appendix 7). Information on envia 
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 to modify the criteria for 
reporting on existing andpro'posed '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 Environmenteport is a 
_ 

" '
' 

comprehensive five-year overview of the state of 
Canada’s environment. The third edition (The State 
of Canada’s Enaflrtmment— 1996) includes information ' 

on chldrinated substances such as PCBs, dioxins and 
pesticides in discussions. of specific. regional ecosys— 
terns, national perspective and toxic substances. 

As of September 1996,. over. 21100 lntemet users had. ' 

browsed the electronic version. of the third report and 
there 'were advance sales of over 2500 copies of the n 

CD—ROM and print versions. 

_-'141'_‘



PROMOTING AND'LEADIISIG
' 

INTERNATIONAL EFFORTS
I 

he.Chlorinated Substances IACtion Plan 
' 

provides a firm basis for Canada to. establish a 
leadership role in international efforts to curtail harm— 
ful. substances and to promote the wise use of chlo— 
rinevcontaining compounds. Chlorinated substances - 

targeted'for action through international protocols are 
listed in Appendix 8. '

' 

Action on POPS through
_ 

and UNEP 
I 

' 

4

_ 

After several years of effort by Canada, work is now 
undenvay-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 actionsto reduce or elim— 
inate certain POPS, including 'some'chlorine—contain— 
ing compounds. Negotiations'should be complete by 
the winter of 1997/1998. - 

'

. 

In May' 1995. the United Nations Environment 
Program (UNEP) Governing Council agreed on the 
preparation of a global strategy for managing POPS.

‘ The Council invited th'e'lntergovemmental Forum 
on Chemical Safety (IFCS) and other international 
organizations to develop such a strategy. 
‘At a meeting held in June 1996 in the Philippines, 
socio—economic and other issues associated with the 
production and use of 12 targeted POPS ("see

a Appendix 8) were examined. ‘Information and recom—
: 

'mendations on international. action were also. devel— 
oped; and Will be considered at the 1997 sessions of, ' 

the UNEP Governing Council and the World Health 
Assembly.

- 

Canada—US binational virtual elimination 
strategy . 

t 

‘_ 

.

' 

Canada and the. United States are developing 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

I 

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 Programmeof 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 Washington 
Declaration. POPS were among the eight source cate— 
gories identified for action. Canada is planning to

1 

release its national Progtamme of Action in 1998, the I - 

Intemational Year of the Oceans. 

NAFTA—CBC 
'Under the North American Free Trade Agreement 
(NAFTA) Commission for Environmental 
Cooperation (CEC) Resolution on t-he-SOund 
Management .of Chemicals. Canada, the United 
States and Mexico have agreed to deVelop country— 
.specific action plans _to address the release of three . 

' 

targeted chlorinated substances (PCBs, DDT, chlor— '- 

dane) and mercury by December 1996. 
'Arctic Monitoi'ing AsSessment . 

Progmm '. 

- Under the Arctic Monitoring-and Assessment. '- 

I 

Program ( AMAP), a major assessment of the levels' 
I 

and effects, of chlorinatedcontaminants by the eight' 
circumpo1ar nations in the Arctic region is underway. A reportwill be'available in 1997. Canada is playing 

.
. 

a'major role in the preparation of this report:
_
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RNEE = Reported but no emission estimates-

' 

Base year I995
_ 

I 

I » 
' 

- (projected) 
V

. 

LIST A-l 
I _ 

, 

' 

.

’ 

Hexachlorobenzene . 
- _2.ll LOI . 0.4 

Alpha-hexachlorocyclohexéne *- * *
I 

Gamma-hexachlorocyclohexane * * 
.

* 
Octachlorostyrene 0.7 0 0 . 

2.3,7.8-Tecrachloro-dibenzofuran 
| . I 6 |.33x IO" |.74x l 0" ' 

2.3,7',8-TetrachIoro-dibénzo-p-dioxih' 0.|3 |i70x|0" ' 

2.l0x|0'2 
'Pentachlorophenol 539 ' 

' 

||.7 . 3.8 
4.4’-Methy|enebis (2-chloroaniline) RNEE RNEE RNEE 
Polychlorinated biphenyls (PCBs) 0 4. | 5x|04.. O. 

SUB-TOTAL s43.| 12.7. 4.22
' 

. REDUCTION ACHIEVED " 98% 99% . 

*NoneReportéd 
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.1. :- ifiAh‘nr'Iiélfitflssiiifis(kg)???3.1
‘ ~~ 

’ 8|%' 

* None Reported 
RNEE = Reported but no éfiiission estimates ' 

ND' = Nondétectable 

61% 

Base year "I I995 - 

. 
, 

zooo. 
_ 

. 
- (projected) 

LISTS A-2 andB
‘ 

|,4-Dichlorobenzene 27;706 |0.822 [-0.004 

3.3'-Dichlorébenzidine RNEE RNEE RNEE" 
Hexachlorocyclopentadiene v. 6 .6 . 

' 

‘ 6 
=2,4,6-Trichlorophenol' 4.2” 933 3|9

I 

Alpha-chlorotoluene * * 
.- 

*- 

Bis (2-chloroethyl) ether 8 ND ND 
1 

Bromodichldromethahe |27 
' 

|8_ - .l8 
' 

Carbon tetrachloride- . 

’ 

.8|,286 9,785 . 
.385 

'Chloroform- 
. 

568.476 245.297 - 

' 

|56.753 
Chlorodibromomethane ’ 30l. , 298 300 
l,2-Dichloroethane‘ - 

' 

7|.329 7,995 7| [7. " 
Methylene chloride 56.905 44.427 25,278 - 

' 

|.|,2,2-Tetra¢hlroethylerie 266,|24 |20.3|| 8,200 
2,3.4.61Tetrach|orophenol 36 I 72 ' 58 
Bis (chlor‘ornethyl) ether' * * * 

l-Bromo-Z-chloroeihane 
' 

, 

*" »* * 

|-'Ch|oro.-4-'nitrobenzene * *' * I 

|,2-Dibromo-3-ch|oropropane * * '*
. 

l.2-Dich|orobut—3-en‘e * * * 

_ 

2.4-‘Dichlorophenol ' 
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Chlorinated methanes 
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Dieldrin 
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Endrin 
Heptachlor 
Heptachlor epoxide 
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Polythlorinated biphenyls (PCBS)* 
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I. 1 
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Tetrachloroethylen'e 
Toxaphene 
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. Trichloroethylene 
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|.2,3,4-tetrachlorobenzene - 

l2.4.5-Tetrachlorobenzene 
|2.3.5-Tetrach|orobenzene 
|.2,3-Trichlorobenzene 
l,2.4-Trichlorobenzene"°"_ 
l,2-Dichlorobenzene"°“

' 

|.3,5-Trichlorobenzen'e 
l,3-Dichlorobenzene 
l,4-Dich|_orobenzene 
Chloramines’b" 
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Chlorine** 
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Hexachlorobenzene 
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.Polychlorinated dibenzodioxins’H‘ 
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Dichlorodiphenyl _ 
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PCBs ’ ' 
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Tetrachloroethyle‘ne 

'- Trichloroethylene
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*'* Marine quality guidelines also under development 

' DDT (total) 
PCBs '
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Polychlorinated dibenzo-p-didxins 
‘Polychlorinated dibenzofurans 
Toxaphene -
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Atrazine + n-dealkylated metabolites 
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Vinyl chloride -
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tale aux organochlorés et aux acides gras omega—3 des popu- 
lations de la Cote-Nerd. 

‘

‘ 

Dewailly, E., Laliberté, C., Lebel. 0., Ayotte, P.,.Weber,J. —P. et 
Holub. B. 1996 (en révision). Evaluation de l'expoSition 
prénatale aux organochlorés et aux métaux lourds des popu— 
lations de la Moyenne et de la Basse—Cote—Nord du Golfe du 
St—Laurent (Etude pilote). Rapport final. Mars 1996. 68 pp. 
+ annexes. -

‘ 

Foumier, M., Denizeau, F., Potworowski, E., Brousseau, P. et 
Brochu, (en couts).Etablissement du potentiel toxique' 
des contaminants du Saint—Laurent. . 

'

- 

Foumier,'M., Raymond, P. and Plaa, G. (in progress). Study of’ 
the effects of xenobiotics present in the fishes of Great Lakes 
and St‘. Lawrence River on the competence of rat and 
human. immune cells. 

, 

‘ 

_- 
I

- 

infante-Rivard, C., Kosatsk'y, T. et Ayotte, P. (en cours). 
cancer chei l'énfant et consommation d'eau potable. 

Lebel, G., 'Dodin, S., Dewailly, E., Marcoux, 5., Ayotte, P. et a1. 
1995 (en révision). Organochlorés et endométriose: une ' 

étude pilote. Rapport final. Novembre 1995. 47 pp. et 
annexes. 

V _ 

' '

. 

Levesque, B., Gingras, G. et Ayotte‘ Ferron, L. (en cours). Evalu— 
ation de la charge corporelle de_chloroformeiinduite par la 
douche et le bain.

l 

_ , flu.“ l ._ . Ar;-—‘~. _. ._..;....-_ e .. 
Muckie, 0.”, Dewailly, E.,-Ayotte, P., Laliberré. c, Rhainds, M., 

Jocobson, S. W. et Jacobson, J. L. 1995 (en révision). 
L‘impact sur la santé et le développement de l'enfant de la 
Basse et Moyenne—Céte‘Nord de l'exposition prénatale aux 
organochlorés: résultats d'une étude pilote. Rapport final. 
Mars 1995. 31 pp. et annexes. . 

- 

.

I 

Phaneuf,,D., Cotc’. 1:. Dumas, F., Ferron, L, et LeBlanc, ‘A. 1996 - 

(en révision). Evaluation de la contamination des algues 
croissant dans le Saint—Laurent et pouvant étre consommées 
par l'homme: Phase ll. Rapport final. Mars 1996. 78 pp. et

I 

annexes. 
Phaneuf, D., Dumas, P., LeBlanc, A. et St-Laurent, L. 1994. 

Evaluation de la contamination des algues croissa_nt_dans 1e 
SaintvLaurent et pouvant étre consommées par l'homme:

I 

Phase 1. Rapport final. Mars 1995. 61 pp. et annexes. 
I

. 

Poitier, G. (en cours). Exposition de la population du‘Golfe St— 
' Laurent a des organochlorés par la chaine alimentaire: 
biomarqueurs de la génotoxicité et d'effets adverses sur le 
développement des nouveau-ne’s: phase 11. 

Poirier, G. 1995._ Exposition de la population du Golfe St- 
Laurent 5 des organochlorés par la chaine alimentaire:

‘ 

biomarqueurs de la génotoxicité et‘d'effets adverses sur le 
développement des nouveau-nés. Rapport final. Janvier 
1995. 18 pp. ' 

Poitier, 0., Lagueux, J.. Ayotte, P.,Dewailly, et al. .(en cours). 
Ptédicteurs moléculaires d'exposition': analyse de l'effet' . 

biologique de l'exposition aux organ'ochlorés chez les 
nouveau-nés.‘ 

I 

_ 

v 

' ' 

Rousseau, F., Dodin, S., Ayotte. P., Brisson, R, etDewailly, E. 
1996 (en révision). Breast cancer and organochlorines: The 

' 

role of receptor gene polymorphism. Final report. March. 
1995. 9 pp. + app. 

' 

-

‘ 

Synthése/état des connaissances - 

_ 

.

" 

Blaney, S., Thibault, M., Gauvin, D.. Ayotte, P. et Duchesne, J. 
-F. 1996 (en‘révision). Synthése‘de 1a contamination-du 
poisson du fleuve Saint-Laurent et évaluation dés tisques a la 

. san‘té. Rapport final. Mars'1996. 127 pp.‘et annexes.
I 

Bolduc, D. G., Leclerc, J. —M.,Chartrand., J. et‘Gosselin, P. 
- .1995._Profi1de santé environnementale'des communautés 

rivetaines du fleuve Saint—Laurent au Quebec. Rapport final. 
Comité de santé environnementale du‘Québec, Conseil des 
directeu'rs de santé publique du Quebec, Beaupost. Octobre 
1995. ' ' ' 

,-
'

-
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Chartrand, J. et Gosselin, 'P. 1995. Recension des études, 
enquétes et'banques de données contribuant a une meilleure ' 

connaissance des relations entre la santé humaine et le 
fleuve Saint—Laurent 1975-19953 Rapport final. Comité de 
santé environnementale du Quebec. Avril 1995. 65 pp. 

Duchesne, J. —F., Ayotte, P., Dewailly, E., et Laliberté, C. 1995. 
Analyse des programmes de surveillance de la contamina— 
tion du poisson de péche sportive du fleuve Saint—Laurent en 
regard de la santé humaine. Rapport final.-Mars 1995. 61 pp. 

Duchesne, —F., Leclerc, J. —M., Chartrand, et Gauvin, D. 
1996. .Synthése des connaissan'ces sur les risques a la santé 
reliés aux divers usages de la riviere Saguenay. Rapport tech— 
nique — Zones d'intervention prioritaire 22 et 23. Préparé par 
le Centre de santé publique de Québec, Ministére de la 
Santé et des services sociaux du Québec et Santé Canada. 
Janvier 1996. 113 pp. 

Duchesne, J. -F., Leclerc, J. —M., Chartrand, et Gauvin, D. 
Synthése des conn'aissances sur les risques a la santé reliés 
aux divers usages du fleuve Saint—Laurent dans les secteurs 
d'étude Lac Saint—Francois, Lac Saint—Louis et Montréal— 
Longueil. Rapport technique — Zones d'intervention priori- 
taire 1, Z, 5, 6 et 9. Ebauche prépare‘ par le Centre de santé 

_ 
publique de Québec, Ministere de la Santé et des services 
sociaux du Québec et Santé Canada. Janvier 19965113 pp. 

Duchesne, —F., Leclerc, J. -M., Chartrand, J. et Gauvjn, D. 
Synthese des connaissances s'ur les risqu’es a la santé reliés 
aux divers usagesdu fleuve'Saint-Lauren-t dans les secteurs 
d'étude Quebec—Levis. Rapport technique —'Zone d'interven— 
tion prioritaire 14. '

, 

Grondin, J., Levallois, P., Morel, S. et Gingras, S. 1995. La 
consommation d'e‘ziu potable proVenant du Saint—Laurent ' 

dans la région de Québec: Comportements, connaissances et 
attitudes. L'équipe Santé et EnVironnement, Centre de'

‘ 

Santé publique de Québec, Juin 1995.'ISBN_ 2—921636—39—5.' 
Gr'ondin, J., Sachel. A., Cartier, J. -F.,‘LaRue, R., Sigouin, L. et 

Picard, 1994. Santé et perception des risques environ— 
nementaux: les communautés montagnaises (Les Escoumins, 
Betsiamites. Mingan, Natashguan). Octobre .1994. 134 pp. 
ISBN 2921636554: - 

Lebel. Gordon, D., Gingras, S., et Levallois, P. (en‘cours). 
Etude descriptive des cancers potentiellement reliés a l'envi- 
ronnement chez les populations riveraines du fleuve St- 
Lautent. ' ‘ ‘ 

Perception des risques 
Poulin. M., Gilbert, Nae: Dionne, L. (en cours). Analyse des 

risques toxicologiques a la santé humaine dans la zone indus— 
trielle et pOrtuaire de Bécancour. 

V‘I V" ""1 ., ‘ 
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Projets communautaires 
. _ . 

Genest. B. et Corbeil, P. (en preparation). Echouage beluga. 
Activité éducationhelle concue'par 1e Groupe de Recherche 
et d‘Education sur le Milieu Marin (GREMM), Tadoussac‘ 

' (Quebec). ' 
'

- 

C6té,R. et Savard, M. (en preparation). Ressources Santé/Stv 
Laurent. Trousse d'linformation préparée par l'Union québé— 
coise pour la conservation de la nature (UQCN). Quebec 
(Quebec). . 

- 

V 

.

' 

Roy. et Tramblay, (en preparation). Dossier spécial sur 
la contamination des poissons du Saint—Laurent exploitéls 
par la péche sportive. Deux articles alparaitre dans 1nfo—FQF 
préparés par la Fe’dérati‘on québécoise de la faune (FQF), 
Québec (Quebec). 

Evaluation de l'exposition humaine aux contami- 
nants organoc'hlorés et identification des groUpes 
a risque plus élevé ‘ 

Chan, L. and lng, A. (in progress). Consumption of freshwater 
fish in Kahnawake: Risks and Benefits. Centre for Nutrition 
and the Environment of Indigenous Peoples, McGill 
University, MacDonald Campus, Sainte—Anne—de—Bellevue. 
Quebec. 

. 

'

_ 

Funke‘, A. 1995."Behavioural Effects of Environmental 
Contaminants: An annotated bibliography. Unpublished 
final report. April 1995. 

_ 

l

I 

Kosatsky. T. et al. (in progress).lRisks and benefits related to the 
consumption Iof St. Lawrence sportfish in the Montreal area: 
Winter 1996. 

_ 

.

' 

Kosatsky, T., Shatenstein, B., Lussier—Cacan, 5., LaR'ue, R.,‘-et 
Armstrong, B. 1996. Risks and benefits related to the 
consumption of St. Lawrence sportfish in the Montreal area: 
Summer 1995. Final report.‘July 1996. 44pp. and appen— 
dices. ' 

- Kosatsky, T., Shatenstein, B., Przybysz.R., Lussier—Cacan, S., 
. 
Weber, J. —P., LaRue, R. and Armstrong, 13. 1996. Risks and

‘ 

benefits related to the consumption of St. Lawrence River 
'sportfish in theMontreal region. Final report. July 1996. 145 
PP- ' 

. - 

I

. 

Kosatsky, T., Shatenstein, B., Tapia, M. and Kishchunk, N. 
1996. Exploratory Assessment of the consumption of'St. 
Lawrence River Sportfish by New Canadians. Final report. 
June 1996. 168 pp. 

_ _

‘ 

Shatenstein; B., Kosatsky, T., Lussieeacan, S., and Weber, J. - - 

P. 1996. Risks and benefits related to the consumption of St. 
Lawrence sportfishin the Montreal area: Reliability/calibra- 

' 

tion study — open—watérifishing season. Fall 1995. Final 
repOrt. July 1996. 57 pp. + appendices. 

_' Communication du risdue 7.
I 

' Deck, W. and Kosatsky, T. 1996. Communicating the'results of 
'an environmental exposure study to individual study 
subjects. 18 pp. + appendices. 
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Inorganic Acids '- 

Hydrochloric acid 

Other Inorganic Substances 
Chlorine 

j Chlorine dioxide 
Titanium tetrachloride 

Qualified Organic Substances - Colourants 
. C.|. FOod Red 15(c.gH3._C.IN20) 

Basic Green (C23H25QN2) ‘

I 

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 Organic Substances 
l.l.2,2-Tetrachloroethane '

‘ 

l,l,2-Trichloroethane 
'

‘ 

l.2-Dich|oroethane 
V 

| ,2-DichlorOpropane 
'2.4-Dich|orophenol 

. . 

4.4'-,Methylenebis (2-chloroaniline) 
'Allyl chloride 
Alpha. chlorotoiuene 
Benzyl chloride . 

Carbon tetrachloride 
Chloroacetic acid 
Chloroethane 
Chlo'roform 
Chloromethane , 

Chloromethyl methyl ether 
Dichloromethane ‘ 

Epichlorohydrin - 

Ethyl chloroformate 
Hexachlorocyclopentadiene I 

-v Hexachloroethane 
‘ 
Phosgene 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 
Vinylidene chloride 
Chlorobenzenes.

. 

' l,2,4-Trichlorobeniene ' 

Chlorobenzene ‘ ' 

'o-Dichlorobenzene 
p-Dichlorobenzene 
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I 

[0] Decision; have not been taken on whether to include' these substanops in the initial 
POPS Protocol ‘ 

' 

. 
I 

_
. UN ECE = United Nations Economic Commission of Eurppe

_ 

V. LRTAP = Long Range Transportation of Air Pollutants 'I 

UNEP ¥ United Nations Environmental Program 
NAFTA = North American Ree Trade Agreement .-, 

CEC '= Commission for Environmental Coopér'ation 

Aldrin 
‘ 

' 

.. 
' 

-' 
" 

_ 

I. 
- 

' 

l 

o .1 O O 
Chlordane '- 

' 

.- 

~ 

' 
' '0 o - o 

Chlorodecone 
I 

. . 

' 

[o] 
Short-chain chlorinated pairaffins. 

' 

[o] . 

DDT (+DDD+DDE) . 
- 

‘ 

o 'o .- 
Dieldrin h; ' 

> 
- 0 _~ o' o 

Ehdosuifan ' 

. 
_ I [o] .

' 

En_drin . - 

. o 
. 

' 

_ 
. 

'0: 

Heptachlor‘ ' 

' 

V 
_ 

' I 
I 

. 

v‘ 

[o] o 
- Hexachlorobenz‘ene" ' 

‘ . 

' o" 
- 

Q' "Q 
Lindané v 1- 

. 

r 
" 

- [o]
I 

MiFex 
"' 

o -o *o 
Octachlorostyrene 

‘ 

' 
I I 

‘0 

'PCBs 
' 

o o- o 
' PCDDs (dioxins) o o o 
PCDFs (furans) . . 

0' o o 
Pentachlorophenol . o I 

Quintozene (péntachloronitrobeniene) ‘ 

v [o] 
Toxaphene ' 

‘ 

-‘ 
i o ' 

o o

~



Appeix 9 

~~ '1 u ' -_ r- ‘I‘r-“\i-“*""y' '- 

w":- a .y 
' : ‘17" 

' ‘ wt.” . 

CEPA ARE‘I" NPRI AGREEMENTS GUIDELINES] REGULATIONS INTERNAT'NL 
_ 

‘ cones ACTIONS 
ORGANIC > 

l,l-Dichloroethylene 
. o 

l.|.l-Trichloroethane I. 

- o 
‘ 

. o o ' 

.- o . 0 
(methyl chloroform) '

' 

l , I ,2,2-Tetrachloroethane o o 
l.2-Dibromo-3-chloropropane ' o

I 

I ,2-Dichlorobenzene ' o 
l.2-Dichlorbut-3-ene . o o 
l.2-Dichloroethane 

‘ 

o o o o 
l.2-Dichloropropane - o o 
l.2,4-Trichlorobenzene 

I 

- 

. 

I 

j 

0' ' 

. 

. o ' ‘ ' 

I,3-Dichloropropylene o
- 

IA-Dichlorobenzene. ' o o o o o 
l-Bromo-2-chloroethane o o 
l-Chloro-4-nitrobenzene o o 
2,3.4,6-Tetrachlorophenol ' o o 
I2,3,7.8-Tecrach|orodibenzodioxin o o o o o o 
2.3',7,8-Tetrachlorodibenzofuran o o o ' 

o o o 
2,4.6-Trichlor'ophen'ol 

' 

o o o ' 

2.4-Dichlorophenol o o o 
3,3'-Dichlorobenzidin'e . o o o o 
4.4'-Methylenebis(2-ch|0roaniline) -o '0 

. Anyl chloride . 

-' o '- 

Alpha-chlorotoluene 
V 

_ o o o 
_

, 

Alpna-hexachlorocycloheXane 
- 

o ' 

' 

_ _ 
_ 

. 

'- 
- 

' 

-. - 
. 

'0 - 

Benzoyl chloride ‘ 

I 

_ 

‘ o
I 

.Bis(chloro.methyl)ether . 
.- o o ' 0 '- 

- 

Bis(2¥chloroéthyl)ether 
_

o 
ARE!" = Accelerated Reduction / Elimination ofToxics

' 

CEPA =Canadian Environmental Protection Act 
NPRl = National Pollutant Release Inventory 
CODES = Code of Practice . , 

Guidelines: Technical, Environmental Quality. Drinking Water Quality, or 
Food Tolerances - 

- - ’ ~- 

0 Programs / Measuresin place or tinder development 
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CEPA ARET 
- 

NPRI AGREEMENTS GUIDELINES] REGULATIONS 
CODES

I 

INTERNAT'NE 
ACTIONS ' 

ORGANIC 
Carbon tetrachloride ‘ 

Chloranil
‘ 

(tetrachlorobenzoquinone) 
Chloroacetic a'cid 
Chloromine- 
Chlorobenzene 
[Chlorodibromomethane ' 

Chloroethane, - 

Chloroform 
Chloromethane 
_Chl'orornethyl methyl ether 
Dechlorane 
Dichlorobromomethane 
Dichlorophenoxyacetic acid. 
Dichloromethane' 
(methylene chloride) 
Ethyl chloroformate . 

Epichlorohydrin 
Hexachlorobutadiene 
Hexachlordcyclopentadiene 
Hexachloroethane '

' 

Octachlorostyrene . 

,Polychlorinated biphenyls (PCBs) 
yPentachlorobenzeh-e

' 

Quintozene ' ' 

' (pentathloronitrobenzene) 
P'olychlo'rinated terphenyls 
Phosgene (carbonyl chloride)’ 
Tetrachlorobenzene 
Tetrachloroetyhlene 
(perchloroethylene) 
'Trichloroethylene 

‘ 

Trihalomet'hanes 
' Chlorinated paraffins 
BromOchlorodifluoromethane ' 

Chlorofluorocarbons ‘ 

._ 
Chlorinated wastewatereffluents

I 

I 

Vinyl chloride 

Vinylidene chloride 
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CHEMICAL SUBSTANCE -' 
' " -,_’PR‘_o‘c‘;'I3ANSINEASUREs IN PtAcE'oRfUNoER DEVELOPMENT] -- 

C'EPA ARET NPRI AGREEMENTS GUIDELINES] REGULATIONS INTERNAT-NL 
-' 

- 
' cooEs ' 

- ACTIONS 
INORGANIC 
'Aluminum chloride 0 
Antimony dichlorotrifluoride 
Antimony chloride oxide 
Antimony trichloride 

I 

Antimony pentachloride 
Arsenic trichloride 
Cadmium chloride 
Chlorine) 
Chlorine dioxide, . o 
Chromic chloride'

' 

Chromous chloride 
- Chromyl chloride 
Hydrochloric acid ‘ 

Nickel chloride . 
- '0.

' 

Titanium tetrachloride . 
- 

' 

o - o 

ARET = Actelerated Reduction / Elimination of Toxics 
'- CEPA = Canadian Environmental Protection Act 
NPRI = National Pollutant Release Inventory 
CODES.= Code of Practice - 7 

Guidelines: Technical. Environmental Quality, Drinking. Water 
Quality. or Food Tolerances 

'
' 

0 Programs / Measures in place or under development 
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I 

' 

I 

(iEPA ARET NPR! AGREEMENTS GUIDELINES] I‘IEG'ULATIONS IN-TERNATPNL 
' 

_ 

cones ' 

I 
_ VACTIONS

I 

PESTICIDES-(governed by the Pest Control Product Act) , . 

I

‘ 

Aldrin - '. ' ' 

_, o‘_' ‘0 
j g _. _0' 

(no longer registered — I985) ' 

- 
'

‘ 

Atrazine (registered I985) 
Chlordane(discontinued— I990) 

' ' 

. o 
Clilorde'cone(discontinued — I995) ‘- 

' 

. 

i I 

‘. 
" 

r o 
Chlorothalonil (registered) 

- I 

Cyanazine (registered) 
,Chlorpyrifos(registe_red) " 

DDD (DDT metabolite) 
DDE (DDT metabolite) 

- DDT (discontinued) v _' o 
Dicamba (registered) 
Diclol'o'p-methyl (registered) 
Dieldrin (discontinued —' l990) - 

. 
Endosulfan (registered) 

I 
Endrin (discontinued _— I990) 
Heptachlor (discontinued) 

coo... 

Heptachlor-epoxide' 
' (nev'er registered) ' 

Hexachlorobenzene ' 

‘ o o a. 
I 

o . o 
(discontinued 4 I976) - 

' ' 

Hexachlorocyclohexane(lindane) '0' o ' 

o ' 

I

0 
(registered) '

' 

Linuron (registered) -' o 
. MCPA (registered) 0 
Metno‘xychlor (registered) I - " i 

‘ 
: 

'0 ' 

I 
o.

o
o 

M‘etolachlor (registered) 
Phenoxy herbicides (2».4-D) 
(registered) 

'PentachIOrophenol ' 

I 

-- o _' ' - ‘o o ' 
' I, o"- 

' (limited registration— I990) - 

' ' 

Picloram (registered) - 

- 

' 

' 

.
o 

Simazi‘ne (registered) - ‘ 

i 

, 

‘ o
I 

Mirex (neverregistered) ' 
' 

-' 
i 

o' 
I 

». 5o ‘ 

i

o 
'Toxaph'ene (discontinued) ‘ 

- 

" 
- 

‘ g I." ' 

g , 

'Triallate (registered) 
' 'i ' 

I 
I 

_' 

' 

‘ 

I 'I o. 

AREF = Accelerated Reduction / Elimination ofToxics ' 

CEPA .= Canadian Environmental Protection Act 
NPRl = National Pollutant Release Inventory 
CODES = Code of Practice ' I 

' 

~ 

I 

-

‘ 

Guidelines: Technical, Environmental Quality, Drinking Water Quality, or Food Tolerances 0 Programs / Measures in plate or under development 
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endix '1 O 
i . 

A 
progress relative to .thelCtfifla‘teCl" 

' 

' 

- substances Action Plan’ke 
I‘.O Overview 
The participants in the CanadianChlorine Coordinating A

A 

Committee (C4). ‘support Environment canada's‘ Chlorinated 
Substances Action Plan and its comprehensive approach to 

V 

the management of chlorinated substances. This support is 
demonstratedthrough both voluntary and regulated-action. 

The Vision of C4 is ."The Responsible Use of Chlorine 
Chemistry Resulting in Societal Benefit Recognized by the 
Public". The Mission and Principles of C4 are available from 

. 

'
' 

the C4 office. 
' 

2.0 Targeted Action 
2.! Stewardship Case Studies .

. 

In order to demOnstrate company stewardship in a concise 
readable form, C4 is producing a series of brief case studies 
of industrial action. " 

A_ sample case‘study involves Dupont Canada at their 
Kingston plant. Sampling under Ontario's Municipal and 
Industrial Strategy for Abatement program revealed for the. 
first time in I992 dioxin in the effluent at a level which would 

’ 

total less than one' gram 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 cornpliance-with the Dupont 
company policy to eliminate toxics from effluents and was 
recognized under Ontario's P4 program.

I 

I. Copies of this and other case studies'a're available frbm the f 
C4 office. I 

I
' 

2.2- Responsible Care 0 
I 

_ 
I

. 

Responsible Care. an ethic of the Canadian Chemical 
Pro'ducers' Association (CCPA). is backed up‘by 6 codes 'of 
practice with I56 elements of 

l'
' 

' sound environmental and 
.safety management in all 

I 

phases of a company's opera- 
tions and products. Many C4 .1. 

_ 

*This appendixfprépared by theCa'na-dian‘Chlprine, 
- Committee, an alliance .of IO industry associationsgand 

; 

A. 22 companies. is included in'this report'for information “ . 

' 

- 
I. 

purposes only. 
a 

1
‘ 

participants are also CCPA members. A leadership group of 
company CEO's are key to the ethical focus and peer pres- 
sure support.. '

V 

Each member company of the' CCPA has Subscribed to the 
following guiding principles:

' 

I ensure that its operations do not present an unaccept- 
able level of risk to employees. customers. the public or 
the environment »

' 

I 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 ' 

.

' 

I make Responsible Care an early andjntegral part of the 
planning process leading to new products, processes or 
plants . 

I
I 

I increase the emphasis on the understanding of existing 
I 

_ 
products and their uses'and ensure that a high level of 

_

‘ 

understanding of new products and their potential hazards 
is achieved prior toand throughout commercial develop- 
ment ' 

_

‘ 

I 

I comply with all legal reduirements Vvhich affect its opera- 
' 

tions and products 
V 

1 

V
I 

I be responsive and sensitive to legitimate community - 

concerns ' 
I

' 

I work actively with and assist governments and selected 
organizations to foster and encourage equitable and attain- 

_' 

’ 

able standards. ' 

A I 
I 

'I 

_' Six codes have been developed focuSing-on ithe follbwing 
_ 

areas} 
> 

V 

‘ 

i
I 

I Community awareness and emergency response 
-(includes_a policy on community right-to-know) 

Research and development - 

_I Manufacturing
I 

I Transportation 
' 

Distribution 

I Hazardous waste manage- 
ment (includes a policy on 
hazardous waste management) 
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Tonnes 

The measure, of performance of the CCPA’s National
_ 

Emission Reducu'On Master Plan is a 50% reduction in the 
total emissions (except carbon dioxide) since' I992 with a 
projection of a_ further 50% reduction' from current levels by 
I999. In addition. the trend is to fewer transportation inci- 
dents with lower impact and fewer and less severe occupa- 
tional injuries.IOn-going work involves development of 
measurement for product stewardship and community 
involvement performance. Verification of Responsible Care 
implementation. by peers and the public. is mandatory for 
participants. 

I 

' ' 

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. BC. and Alberta. The 
polyvinyl chloride (PVC) industry has an MOU with the - 

Government of Canada under development. 

Total Emissions of Chlorine Compounds from CCPA Sites 

4500 

4000 

3500_ 
_V ‘ 

aouo_ V. 

1500 _.
A 

zooo_ 
I

I 

lSOO ._ 

3.0 Improving Scientific 
Understanding 
_As part of a program to increase knowledgeregarding chlo- 
rine chemistry and to promote science based'decision. 
making, C4 embarked on a research._program beginning in - 

I994. A team of volunteer researchers from universities. 
_ 

hospitals and government was assembled as a Science 
Advisory Group. This group assisted in identifying gaps in 
research and in establishing key research. areas for-the- 
program. A Research Advisor wasengaged and. research 
guidelines developed. 

' To date. thirteen 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 av'oid dupli-l 
cation. the program is coordinated with an extensive 
program of research funded by the Chlorine Chemistry 
Council in the USA. 

- I 

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: 

I A government and industry- 
sponsored chair at Trent

- 

University for Dr. D. Mackay 
allows him to continue to 
develop. enhance. and apply 
computer models for use in 

_ 
assessing. evaluating. and regulat- 

- 

I 

ihg both existing priority chemi- . 

cals and new substances. ' 

I Dr. T. Zacharewski of the
_ 

‘ University of-Western Ohtario is 
examiningcert'ain natural and 
man-made compounds to deter- Tohl of all . 

‘
. 

CI Emlnlom mine if they produce some 
effects similar to the female 

_ 

. 
. hormdne estrogen.

_ 

ll 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 reproductive activity.‘ 
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Examples of Chlorine compound Emissions from CCPA Sites, . 

I

I 

D Dr. C. Metcalfe of Trent University is 
working on development'of chemical;- 
specific- risk assessment methodologies. 

‘ Initial work will be carried out on about ' 

. 
a dozen'chemicals to; examine the-varia- 

I 

tions in environmental risk p‘ose'd'by 

related compounds. '

I 

I Dr. R_.-]. Norstrom of Carleton ' 

University is working on developing a Tonnes 

chemical analysis protocol for determin- 
ing PCB metabolites in human' blood 
'plasma and milk.

_ 

EDr. D. Muir of the University of. 
Manitoba is condUcting biological investi- 

. 

gations. using fish. to determine the‘ 
‘ bioaccumulation 'and toxicity characteris- 

tics of several types-of chlorinated - 

compounds. 
_

- 

I 

Dr. J. ZhuiofJP Ztech Company and 
. 

. 

_ 

- 
- 

_ 
. . 

Dr. I‘m-Chan of McGiIIIUniversity are examining the‘family El Dr. D. Avard of the Canadian Institute of Child Health is 
of chlorinated compounds known as toxa'phene (also . coordinating a'national study on the impact of the environ- 
known as' chlorobornanes o'r chlorocamphenes) to deter- 

' 

ment on children's health-Environmental chemicals in'
V 

mine the major compounds present in traditional ioods of general. and org-anochlorines in particular, represent one ' 

I

l 

the Canadian Arctic. These compounds will also be tested of the many areas of potential concern that will be evalu- .

I 

to assist in evaluation of possible'health effects. ated. 
. 

‘ 

._ 

_ 

I. 
.

V 

a Dr. P. ]. Silk-ofthe Research and Productivity Council of . 

- 

' E Drs. R. M. Mooreand R. L. White of Dalhousie 
- New Brunswick is examining the occurrence and sources University are studying sources and estimating amounts of

I 

(natural and man-made) of several chlorinated substances 
I - 

selected organochlorine compounds which are produced 
V 

in peatlands in Maritime Canada. 
' 

‘ 

h 

by natural oceanic processes and may contribute to 
Dr. M. T. Stholtz of ORTECH Corporation. and interim _5tr-a.t°5l3’heric ozone depletim-

I 

- 

DireCtor of the Canadian Global Emissions Inventory 
‘ 

- 4.0 5°,cio-eéonomic and, Public
. 

'Centre._ IS completing 
a 
prolect reviewing available litera- ~ Health studies 

‘ 

‘ ‘ 

-_ 

ture summarizing atmospheric emissions of chlorinated . ._ 
_ , 

compounds" in North America. 
_ 

I 

_ 

V 

C4 has cooperated and provided input as appropriateto two 
I A jointly lunded (indUstry; government. and university) - 

I Envlironment canada'. SFUdieSEl‘tiF-led: "Ch'OFiné SUPP'Y and. 
chair in risk communication and public policy expected to_- . 

APP'icafionS" (completgb and ‘HA TéChni93| anfj 50d"? 
be in place in P397, is to be established to study a wide economic .Evaluafion °f Options to the. Use Of Prod“; 

._ 

- range of health and environmental issues, to evaluate the 
' 

' 

derived from the Chlor'Alka" WU'SW" (draft)' The latter
. 

issues from. the prospective of both experts and the. 
I 

sin-“Fly is curre'f‘tl)’ Pnder-r‘il’iew- 
'

' 

genera" PUNK.- and to recommendlmprovemems in the ‘To supplement these government funded studies. industry ' 

risk communication process in order to. facilitate -efiiciént sponsored a studyby Charles River Associates entitled _‘ 

.ahd effeCtlve PUb'iC dECiSiO“ making- 
' 

"Assessment of the Economic Benefits of Chlor-Alkali 
V 

Dr. T, Watson of TritOn Environmental consultants Ltd. Chemicals to the United States and Canadian Economies"
_ 

I 

,is examining'available Canadian da'ta'on organochlorines in 
_ 

(I993), 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. 
' 

_ 

. 

'- ' 

' 
‘ 

' 

.Chlorin'e Chemistry" (I996).
'

'



available for other substances. 

Because of the complexity of the |2.500 components. l00 
sub-systems and l2 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 move away frbm chlorine chemistry 
suggested an initial cost of $|47.23 per vehicle or a $2.2 
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 
Understanding. 

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 results in the technical ' 

literatur'e with the results available to all. - 

Emissi'on 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 Elimination of 
Toxics Progra'm. 

For results of these programs. reference is_ made to CCPA's- 
I994 Reducing Emissions Report. the ARET Environmental ' 

Leader's Report and the summary report of the NatiOnal 
Pollutant Release Inventory. 

'
I 

Exhibits l and 2.'taken from NERM data. indicate the total 
emissions 'of chlorine based compounds from CCPA sites 
during I992. with. projections to 1999. Similar graphs are 

6.0 International Action '- 

l‘ndustry‘ 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 ' 

v Associations and the World Chlorine Council to’support‘ 
implementation 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 participants have accepted the challenge to industry

_ 

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 believes the 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 NPRl.

- 

Continued support can beexpected for sound policies based 
on good science and risk-based decisionmaking.

I 
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