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He CANADIAN AND (QUEBEC gov-

emments have taken up a formi-
dable challenge by targeting the reduc-
tion of industrial waste in their efforts
to clean up the St. Lawrence. If this
. monumental task is to be successfully

completed, past projects and work must
be integrated into a structure and opera-
tional system that allows for participa-
" tion by different levels of government, a
wide range of organizations and private
enterprise. Moreover, action must be
based on processes that have already
been proven effective and on methods
used elsewhere. New action strategies
adapted to the cleanup program must
also be formulated and agreements be-
tween several parties signed.

Step One: Profile of
the 50 Target Industries

The St. Lawrence Action Plan joint ac-
tion group commissioned an overview
of the 50 industries considered priorities
for action based on information from
files held by various government depart-
ments and companies.

The overview was aimed at gath-
ering information on industrial proc-
esses, sewer systems and wastewater, the
. treatment systems currently in use, the

content of water purification programs
covered by previously signed agree-
ments and authorization certificates,
enabling the group to gain further in-

sight into the needs and technical diffi-

-culties inherent to waste treatment.

This inventory of industrial fa-
cilities has been completed and each of
the companies profiled has validated
the information. The action group now
has at its disposal indispensable basic
data which will soon be integrated into
a sophisticated computer system.

Step Two: Effluent
Characterization

The joint action group has also begun
step two, namely, characterization of

Directors of the federal-provincial action group. From left to right:
Pierre Terrault, Director of Operations, Robert Tétreault, Director, and
Gaétan Duchesneau, Technical Director.

~ The Joint Federal-Provincial
Action Group

the effluents  dis-
charged by each of the
companies targeted. At
present, the operation
has been completed for
11 of the companies
and is under way for 13
others.

Previous effluent
characterization studies
did not provide all the
data required on prior-
ity toxic substances.
The St. Lawrence Ac-
tion Plan therefore
aims to characterize a
much broader range of
organic toxic sub-
stances such as Pf‘\Hs,
organochlorines, diox-
ins and furans.

Eve-Lucie Bourque

“In fact,” explains Gaétan Du-
chesneau, technical director for the ac-
tion group, “we're basing ourselves on
three lists of toxic substances, that of
the United States’ Environmental Pro-
tection Agency (EPA), Ontario’s Mu-
nicipal Industrial Strategy and the list
contained in the Canadian Environ-
mental Protection Act.”
Characterization is performed by con-
sultants on each effluent discharged by
a given company. Samples are taken
round the clock over a three-day pe-
riod.
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Quality Control:
An Ever-present Concern

The action group has adopted a very
strict quality control procedure for on-
site operations, namely, sampling,
sample conservation and field analyses.

“The action group expects pri-
vate laboratories to conduct a wide
range of analyses,” affirms Gaétan
Duchesneau. “In the pulp and paper
sector, for example, 90 parameters must
be analyzed. This stringent quality con-
trol performed by the laboratories ex-

plains the difficulties encountered dur- -

ing the first year of operation. For cer-

tain effluent characterization studies,”;

we had to return to the field and start
all over again.”

Until now, such analyses had
most often been done by govemment
laboratories. Consequently, the new

management approach involving pri-

vate laboratories made adaptation nec-
essary, but everything is now running
smoothly.

The characterization process is
relatively long, as an ecotoxicological
assessment is carried out to measure a
given effluent’s impact on the River.
Measurements are taken on living or-
ganisms using bio-indicators, a method
perfected by the St. Lawrence Centre.
This approach, termed micro-toxico-
logical, is original and enables different
various of impact to be determined.

Formulation of New
Waste Disposal Standards

The joint action group’s mandate in-
cludes work to coordinate federal and
provincial efforts by contributing to the
development of new standards models
for each sector and, consequently, to
the implementation of new regulations.

The group is currently studying a
normative model for 10 industries in
the aluminum smelter and metallurgy
sectors which integrates the chemical
and biological parameters.

“In actual fact, it's one of the
main activities involved in implement-
ing the program,” states Robert
Tétreault, director of the action group.
“Instead of using existing standards to
guide us in our work, we must develop

new ones and set specific environ-
mental objectives for each establish-
ment.”

“Y/e are also working to develop
a new economic model that will enable
us to assess depollution costs,” adds
Gaétan Duchesneau. “The conven-
tional economic approach con-
sists in determining whether a
company is able to assume de-
pollution costs based on its
profit margin. We, on the

~hand, try
to deter-
mine to what
extent these
costs can be shared by the company
and its employees and clients, and ab-
sorbed in part by the cost of the prod-
ucts.”

To date, 19 companies have sub-
mitted cleanup programs or agreements
approved by the Ministere de 'Environ-
nement du Québec. For example, in
April 1989 the cleanup program imple-
mented by Reynolds Aluminum Com-
pany of Canada led to the start-up of an
air purification system that eliminates
90% of the HAPs produced by the an-

ode brickets manufacturing unit.

“Two other industries also re-
cently submitted water purification pro-
grams for approval,” affirms Pierre Ter-
rault, director of operations. The com-
panies in question—Albright & Wilson
and Alcools de commerce—are located

in Varennes. .

N -

Les Produits chimiques Expro of Valleyfield, one or
the SO priority industries, is currently implementing
projects involving the segregation, neutralization
and treatment of wastewater.
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Short-and Medium-Term Objectives

LTHOUGH WORK is progressing

well, the action group has not
lost sight of its main objective, namely,
to eliminate, by 1993, 90% of the toxic
waste discharged into the St. Lawrence
by the 50 industries identified in the St.
Lawrence Action Plan.

In the short term, the effluent
characterization process, which has al-
ways been carried out prior to the in-
stallation of treatment systems, must
now be taken one step further to allow
for verification of the waste produced
following their installation.

In 1990-1991, the action group
plans to complete effluent characteriza-
tion and ecotoxicological assessment
for 20 industries. Control samples will
then be taken from 10 industries to as-
sess the anticipated reduction for the 50
industries targeted.

The group also intends to assess
the cleanup programs and agreements
implemented prior to last year. The St.
Lawrence Action Plan is in fact based
on existent programs, namely, the Mi-
nistere de I'Environnement du Qué-
bec’s water management and purifica-
tion program, under which MENVIQ
began its industrial cleanup efforts.

In 1992-1993, the action group
will report on the reduction in toxic
waste produced by the 50 industries
profiled and monitor the depollution
programs.

Among its other projects, the
group will test the St. Lawrence model-
ling system developed by INRS-Eau to
predict plumes and the effects of waste.
The results of this study will be imple-
mented by the St. Lawrence Centre.

With its environmental pro-
grams, the Conservation and Protection
Branch for the Quebec region is Can-
ada’s leader in PAH assessment. The
St. Lawrence Centre will therefore be
involved in assessing projects to expand
aluminum smelters in Quebec.

As Far as the
United States

The depollution program will be imple-
mented jointly with organizations from
outside Quebec that have a vested
interest in the St. Lawrence. Given
that much of the toxic waste that ends
up in the St. Lawrence River originates
from the Great Lakes, the St. Lawrence
Centre plans to cooperate with the
heads of various depollution programs
in Ontario and the United States to en-
sure that Quebec’s needs are met. In
the United States, for example, the St.
Lawrence Centre will participate in the
sector-based committees of the Reme-
dial Action Plan.

Gaétan Duchesneau is fully con-
fident that objectives will be attained.
“It’s an excellent opportunity,” he re-
marks, “for the members of the action
group to apply a work method based on
cooperation with the various levels of
government and groups involved in wa-

ter purification in Quebec. Such joint
action promotes the development of a
partnership model that enables us to
achieve greater complementarity and
efficiency in working toward our objec-
tives.”

“Another interesting chal-
lenge,” he adds, “consists in-developing
an action model specific to individual
companies within each industry. In
some cases, legislation is required,
while in others negotiation and the
signing of draft agreements are the best
route. In dealing with industries, we are
sometimes confronted by moderniza-
tion problems. In rare cases, however,
we do encounter economic problems
that make closing down the plant a
possibility.”

“Stakes are high,” concludes
Duchesneau, “because although the
environment is a vital factor, substan-
tial investments must also be taken

into account.”

The main objective of the St. Lawrence Ac-
tion Plan is to eliminate, by 1993, 90% of the
volume of liquid toxic waste discharged into
the St. Lawrence by the 50 industries identi-
fied as the biggest polluters.

In June 1989, the federal-provincial action
group was set up to perform field work. The
team is composed of 25 individuals experi-
enced in depollution techniques who were re-
cruited from the ranks of federal and provincial
(MENVIQ) government departments and pri-
vate enterprise. Robert Tétreault, director of
MENVIQY's industrial water purification pro-
gram, was chosen to head the team, whose
mandate expires in 1993.

Under the terms of the agreement and to en-
sure unified action, the specialists involved in
existent programs, in particular Quebec’s water
purification program, are the only ones to
interact with the 50 industries.

Thus, professionals specialized in each of the
industrial sectors, such as pulp and paper, met-

Unified Action by a
Single Group

allurgy and petrochemicals, draw up manda-
tory depollution programs for the 50 indus-
tries. This group is assisted by a technical te#m
mandated to manage the data gathered using
informatics, conduct studies on the milieu,
and identify technical solutions as well as
technological research and development
needs.

More specifically, the group responsible for
conducting studies of specific milieus estab-
lishes the industrial waste standards and objec-
tives. It also studies the local impact zone and
provides information on the toxic substances
discharged. Based on these standards and ob-
jectives, the action group determines which
depollution measure or new technology is
technically and economically feasible.

The St. Lawrence Centre provides the action
group with the assistance necessary for re-
seéarch and development, laboratory analyses,
quality control and ecotoxicological assess-
ments.
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Technological Development :
a Major Component

of the St-Lawrence Action Plan

HE TECHNOLOGICAL DEVELOP-

MENT program is a major com-
ponent of the St. Lawrence Action
Plan and a priority mandate of the
St. Lawrence Centre. It is aimed at
promoting the development, demon-
stration and application of new envi-
ronmental technologies. If toxic
waste is to be substantially reduced,
innovation is essential: new indus-
trial processes must be developed or
the existing technologies refined.

To attain these objectives, a
$50 million budget, $37 million of
which has been earmarked for indus-
trial technologies, was allocated to
the Plan’s technological develop-
ment component. Two federal depart-
ments—Industry, Science and Tech-
nology (IST) and Environment Can-
ada—have injected $20 million and
$17 million respectively into this sec-
tor.

“Our program serves two clien-
teles,” explains Yvan Valiquette, head
of the St. Lawrence Centre’s Techno-
logical Development Division, “tech-
nology promoters, those who believe
themselves able to solve a specific prob-
lem, and polluters, those who demand
solutions to their pollution problems.
Our role is to bring these two groups
into contact and encourage them to de-
velop joint projects aimed at demon-
strating new manufacturing or waste
treatment technologies.”

%« Contracting-out Policy

At present, 12 projects have been im-
plemented and 16 others are at the
technical and financial evaluation
stage. Each project submitted to the
SLC costs one million dollars. On the

In conjunction with the technological development program,

Industries Fournier are in the process of developing a rotary
press designed for industrial sludge treatment.

average, the SLC contributes approxi-
mately 25% of this amount, while the
promoter or user assumes the balance.
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A partner in the St. Lawrence Centre's technological component,
the Institut de recherche en biotechnologie is working on a joint
project to detoxify waste from contaminated sites.

“To give you a few examples,”
continues Yvan Valiquette, “one of the

projects under way is aimed at decon-

taminating industrial soils and re-
covering their mercury content. An-
other project involves the treatment
and recovery of industrial sludge in
the petrochemical and metallurgy
sectors. A third is designed to reduce
the heavy metal content in indus-
trial effluents and recover these met-
als for industrial purposes.”

Technological development
and demonstration projects are car-
ried out outside the St. Lawrence
Centre in accordance with its con-
tracting-out policy.

Industries Fournier

The Centre absorbs part of
the financial risk connected with
the projects, provides scientifi
monitoring and supervises the vari-
ous stages of implementation. To as-
sess the propositions sub-
mitted and determine
whether a given project
will net the anticipated re-
sults, the Centre uses the
services of a network of ex-
perts recruited in universi-
ties, research centres, engi-
neering consulting firms
and government agencies.

IS
.
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The projects sup-
ported by the Centre must
result in spin-offs for the
environmental industry.
One such benefit could en-
tail developing the com-
mercial potential of an en-
vironmental technology,
for example. Spin-offs are
important given the long-
term goal of contributing to the crea-
tion of centres of Quebec and Canadia
expertise in the environmental tech
nologies and promoting the develop-

Environment Canada
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ment of the environmental industry
activities.

Technological
Development First

Before establishing standards and regu-
lations on toxic waste, the technologies
required to respect these standards must
be made available.

“It’s one of the reasons we par-
ticipate in the establishment of waste
disposal standards by submitting reports
on the progress of available technolo-
gies to legislators,” indicates Yvan Vali-
quette.

and, in particular, technology transfer

The Technological Develop-
ment Division maintains very close ties
with the St. Lawrence Action Plan’s
federal-provincial action group, which,
because of its direct contact with the
50 priority industries, knows their
needs and problems very well. The ac-
tion group is able to direct technologi-
cal development toward actual needs
and provide relative information on
how companies intend to participate in
certain projects. This procedure also
enables the single-window concept to
be maintained for all 50 industries, one
of the objectives of the Action Plan.

The main areas of development empha-
sized by the St. Lawrence Centre are
the technologies designed to reduce and
eliminate the industrial toxic waste dis-
charged into the St. Lawrence. Six sec-
tors were chosen: pulp and paper, met-
allurgy, surface treatments, petrochemi-
cals and organic and inorganic chemi-
cals.

The program applies to the technolo-
gies related to industrial processes and
treatment and purification systems, as
well as to clean technologies in the in-
dustrial sectors identified.

Also targeted are technologies aimed at
safe disposal of hazardous waste and de-

®  Areas of Research '

contamination and restoration of soils
and landfill sites containing hazardous
substances. Moreover, the SLC takes
into consideration technologies related
to the treatment, transport and safe
disposal of contaminated sediment
dredged from the St. Lawrence, and
technologies related to confining sedi-
ment during the restoration of aqueous
sites and developing wildlife habitats.

The St. Lawrence Centre's technologi-
cal development program is open to all
non-profit and profit-oriented organi-
zations, societies or corporations in

Canada.

! The INRS prowdes the A
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“These'two pro;ec&s, hich were allocated a :

«will be carried out over & twoyear period;;
'wxll be completed by’ lNRS—Eau in

. The second project foc
-Pierre zone. A new, promising analysis ap-*
. currents and effluent plumes will be used-

.important tool valldatxon process. Methods -
‘used will include remote sensing and spatial

a8" ;
Lawrencc Centre Slgned last :
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proach based on numerical modelling of
on this section and presupposes a highly

analysis based on numerical cartography of
use and contamination.
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B VANCOUVER: GLOBE 90

LOBE 90 is both a trade fair centred

on the existing environmental tech-
nology market and an international confer-
ence billed as a true forum where nearly
9000 speakers will deal with specific envi-
ronmental problems.

The organizers of this event, which
will take place in Vancouver from March
19-23, 1990, wanted to organize a forum
that would bring together the suppliers and
users of environmental protection technolo-
gies.

The trade fair is aimed at promoting
the application of practical solutions to
achieve sustainable development, while dis-
covering the business opportunities in this
field. Thus, the growth of the environ-
mental industry is to be promoted through
identification of the products, services and
technologies necessary to attain sustainable
development.

2% A Stand Centred on

#%  International Partnership

Environment Canada’s Conservation and
Protection Branch is actively involved in
this event, and will be represented by the
St. Lawrence Centre, whose stand is based
on the theme “The St. Lawrence Centre
and International Partnership”.

“Our number one objective is to
present the St. Lawrence Action Plan,” spe-
cifies Yvan Valiquette, director of techno-
logical development at the Centre. “We
also want to provide information on the
technological development program in par-
ticular, one of the four components of the
St. Lawrence Action Plan, stressing indus-
trial cleanup, ecotoxicology and biotechnol-

OgYy-

“We're targeting environmental
technology promoters in particular,” adds
Valiquette. “We want to get as much infor-
mation as possible on what’s available else-
whete in the world in addition to increasing
our technology promoter clientele. That’s
why our main thrust is international part-
nership.”

Globe 90 will provide an opportu-
nity to develop mutually advantageous busi-
ness relations among clients, suppliers, re-
search institutions and government and
loan institution representatives from some
50 countries. Speakers and delegates will be

GLOBE

To promote the growth of the
environmental industry

able to establish direct contact with a group
of countries from North America, Asia and
the Pacific Rim in search of urgent, specific
solutions to environmental problem:s.

Plan at the International
Conference

The Conservation and Protection Branch
for the Quebec region will also present the
St. Lawrence Action Plan and the objecti-
ves cited above at the Globe 90 internatio-
nal conference. The director general will
take this unique opportunity to inform the
international community of the elementary
principles underlying the St. Lawrence Ac-
tion Plan and of the characteristics which
made it one of Environment Canada’s best-

known projects in just two years. _

Every Two Years

This is the first time an event of this kind
has been organized in North America. The
fair will bring together manufacturers, sales-
people and designers of products, processes,
systems, services and technologies aimed at
environmental protection. Companies
whose plants or manufacturing processes
will have to be modified to respect the new
environmental standards will also be repre-
sented at the fair.

Globe 90 is an initiative of the Ca-
nadian government, which invited some 50
countries to Vancouver to discuss the envi-
ronment in keeping with the World Com-
mission on Environment and Development.

Environment Canada is coordi-
nating the conference on behalf of the fed-
eral government, while the corporation Ma-
jor Event Management Inc. is organizing
the trade fair.

Globe will be held again in 1992,
and every two years after that to study the
progress made and enlarge on previous exhi-
bitions. Each time Globe takes place, a spe-
cific region will be emphasized. The Asia
Pacific region is being highlighted this year.

The St. Lawrence Action
“recting the harmful effects caused by

" Lakes-St. Lawrernice basin. Les Grands

 spectives is a preliminary’ teport .pro-

_only obtamed ‘substantial results. in .
- attempting to"define the problem as-
~-well as its origins and context,‘but that.
,they have also mcreased | comprehen
: snonofthe problemanddlscovered nej

: not been exammed in depth in previ

" linesfor effective: management of ‘water’

READINGS

LES GRANDS LACS ET
LEURS UTILISATEURS:.
ENJEUX ET PERSPECTIVES

In 1986 the Umted States and Cana

dian governments asked the Interna--
tional Joint Commission (IJC) to pro:-
duce a report on the methods for cor-

fluctuating water levels in. the Great
Lacs et leurs utilisateurs: Enjeux et per-

duced by the project’s management:
team and presented -to the Commis-.
sion. It covers Phase I of the study and
includes five appendices and seven ad-
denda in addition to the actual report
and its three recommendations.

The authors afﬁrm that they have not

facets tothe topics discussed which had

levels-and flows in the Great Lakes—Stg

Lawrence basm

Internatlonal Joint Commlssmn,
100, Metcalfe Street, Ottawa
Ontario; KIP5M1 7
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HIS YEAR, the sam- l

ples used to assess
the volume of the various :
toxic substances dis-
charged into the river will
be taken as far as the St.
Lawrence estuary. After
concentrating their re-
search in the Cornwall
region in 1989, St. Law-
rence Centre researchers
will gather data over the
next few months in eight
regions located between
Cornwall and Quebec
City.

Given this agenda,
the Toxic Inputs and Eco-
systems team has a lot of
work ahead. The re-
searchers’ first objective is
to gain further insight
into th€ quantities of
toxic inputs from the
Great Lakes, the 50 prior-
ity industries and the
main tributaries respec-
tively. This process is ob-
viously very important to
guiding future actions
aimed at reducing the vol-
ume of pollutants discharged into the
waters of the St. Lawrence.

Eight sections were identified for
research purposes. Water and sediment
samples will be taken in the regions of
Cornwall, Les Cedres, Beauhamois, the
Grand Bassin de Laprairie, Repentigny,
Lanoraie, Trois-Rivieres and Quebec
City. At each of these locations, sam-
pling will occur at different depths and
at several points in relation to a trans-
versal line, or “transect” as it is known to
specialists. Samples will be taken at two
times of the year when hydrological
conditions differ substantially: in sum-
mer (low-water season) and in fall dur-
ing a storm.

A List of Toxic Substances
‘Concurrently, more intensive research

will be carried out in Lake Saint-Pierre
to determine the quantity of “imported”
contaminated sediment in relation to

of Toxic Inputs

the quantity of local contaminants regu-
larly carried into the lake. In this regard,
Lake Saint-Pierre is considered to be
somewhat of a “black box” by research-
ers. The in-depth study of this section
will provide precious insight into the
time it will take the River to recover
once its sources of pollution have been
eliminated.

Previous research and specific
data gathered under the St. Lawrence

Action Plan were the basis for compiling

a list of toxic substances for analysis. In
addition to headline-making substances
such as PCBs and hydrocarbons, the list
identifies a total of 156 substances, in-
cluding several heavy metals, oils and
greases, halogenated aliphatic com-
pounds, chlorophenols and chlorogua-
cols. Of course, the list reflects only the
work carried out over a specific period,
and will change with our general knowl-
edge of toxic inputs.

~(514)873-5195 -
" Gaétan Duchesneay 'Techmcal Du'ector

: GérardGlrouard

: ABroaderUndetsm ii
: LvnnCleary‘St Lawrencege tre

_:St.LawrenceCen
. (514) 283—728

The Federaertovmcxal]omt A ion G "
Robert Tétreault, Group Leader

'(514)873-9480 -
Technological Development. A Major
Component of the St. Lawrence Action Plan:..
Yvan Vahquette, Director,
Technological Developmee erni

Ronald Zaloum,
Technological Development, SLC:,
Technological Development Dwmon.
(514) 283-9274 : :

el

LynnCleary,St.Lawrence‘Ce tte'
(514)283- 6499 SR

Partners

Stéphane Lorrain

Not satisfied to be merely “in full
swing”, Lynn Cleary and her colleagues
are already looking to 1991. They know
they will have to take more samples from
the same transects to confirm their ini-
tial results. Given certain indications
which lead them to believe that aquatic
plant life might play a role in the water
transport and elimination of contami-
nants, they also intend to devote special
attention to this phenomenon.
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Hydrodynamic Modelling:

Decisionmaking Based on Simulation

HE INSTITUT NATIONAL de la recher-

che scientifique (INRS-Eau) is de-
velputers to simulate the effects of cur-
rents and visualize the movement of
pollutants in the river environment.
Hydrodynamic modelling will even make
“in vitro” observation of various depollu-
tion scenarios possible.

Given the capital involved in the
toxic waste reduction process, decisions
in this regard must clearly be based on
highly precise data. However, in the case
of a complex environment such as the St.
Lawrence River, scenarios are not easy to
validate. It is therefore necessary to use
hydrodynamic modelling, ahigh-perform-
ance technique which, in a sense, brings
into play a large quantity of interdepend-
ent data.

The procedure consists in gather-
ing the available information on flows,
depth measurements, and current speed
and direction, in short, on all factors in-
fluencing the movement or spread of pol-
lutants. These data are then processed
using various computer tools, such as the
software program MEFLU (Méthode des
éléments finis en fluides), developed
jointly by researchers at INRS-Eau, Laval
University and the firm TAO Simula-
tion inc.

Hydrodynamic modelling pro-
duces a visual representation of the hy-
drological forces into which data on con-
tamination levels may be integrated and
through which several toxic waste reduc-
tion scenarios may be tested. The product
obtained may be a map, slides, a comput-

RS N0

Longueull Laval Repenngny and Granby

Techmcal—onented stands and visits were also :

& "laboratowry . equipment, ;
+ phytotoxicity of microscopic algae following :

Modelling enables precise sxmulzm(m of the
effects of currents in various areas, such as
doumstream of the Lothiniére wlwrf.

erized data base or even animated video
images.

The St. Lawrence Centre is work-
ing on this project with the INRS, whose
exceptional expertise on the subject is
essential to the success of the many areas
of development targeted. Several of the
activities planned require adaptation of
the modelling technology to the cleanup
process as it pertains specifically to the St.
Lawrence River. The work planned for
the first stage of the project should cost
approximately $1 million.

Experts with the St. Lawrence
Centre and the INRS will begin by study-
ing Lake Saint-Pierre. In thisregion where
pollutants are relatively well identified
and current patterns are relatively basic,
they hope to obtain conclusive results
reasonably soon. More difficult sectors
such as Quebec City, where there is a
marked difference between high and low
tides, will be modelled in subsequent
stages.

IN BRIEF

nd ‘requires ‘less- cumbersome
measures “the:

a variable period of exposure, normally four to -

-eight days, and results in detection of.any
* toxic substance likely to affect the algae. 7"
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