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REPAP MANITOBA INC.

PHASE I MODIFICATION AND EXPANSION

OF THE MANFOR COMPLEX

BACKGROUND

The Manfor pulp and paper complex located in The Pas, Manitoba, was
purchased on May 4, 1989 from the Manitoba Government by Repap Enterprises
Inc. In accordance with the purchase agreement, Repap Manitoba Inc.
registered a proposal to upgrade and modify the pulp mill with the Department
of Environment tot licensing under the Manitoba Environment Act on April 18,
1989.

Site Description and Mill History

Located about 2.5 Km north of The Pas, Manitoba, just north of the
Saskatchewan River, the existing mill consists of a Kraft pulp and paper mill,
a saw mill, and a number of associated structures. There is both road
(Highway 10) and rail access (Canadian National Railway) to the mill. The
mill is the major employer of residents in the Town of The Pas. Wood cutting
to provide feedstock for the mill is also a significant source of employment
for the area. In addition, commercial fishing, trapping and tourism are
important industries.

The pulp and paper mill in The Pas has had an unsatisfactory history,
in terms of both economic and environmental performance. Since the mill was
constructed in the late 1960’s by Churchill Forest Industries, it has been a
controversial operation. In 1973 the mill came under the ownership and
management of Manfor, a Manitoba Government Crown Corporation. For a variety
of reasons the mill operation experienced frequent years of Einancial losses.
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BACKGROUND (cont.)

Built with 1960’s technology, the mill has emitted high and

unregulated levels of some pollutants in mill effluents. Waste discharges to

the air and soil have always been under provincial jurisdiction, hut no Order

under the old Clean Environment Act was ever issued to cover these facets of

the operation. In the past, atmospheric emissions of particulates from the

mill and total reduced sulphur CTRS) often exceeded provincial guidelines, but

licensed limits for atmospheric releases were never established. Wastewater

emissions from this mill presently are regulated only under Federal

regulations, but the Province of Manitoba intends to assume licensing

responsibility in the near future.

Groundwater contamination at the site has occurred from previous

spills of Bunker C fuel oil. Leaks of sewage and process wastewater have also

caused groundwater contamination to the extent that groundwater at the site is

no longer useable for industrial or domestic purposes.

Federal regulations under the Fisheries Act came into force in 1971

and have regulated wastewater discharges from new mills constructed after that

date. For older mills the limits were applied only as guidelines until these

mills could be modernized and brought into compliance. In 1979, 34anfor

entered into a compliance schedule with Environment Canada to reduce levels of

total suspended solids, biological oxygen demand and toxicity in wastewater

discharges to the Saskatchewan River. This was achieved by installing a

secondary treatment plant and, since 1979, the Company has met Federal limits,

with only a few exceptions.

The 1989 clean Environment Commission hearings addressed in this

report are the first public hearings held for this pulp and paper complex,

under the Manitoba Environment Act. No previous hearings were held under this

or earlier relevant legislation.
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The Clean Environment Commission

The Clean Environment Commission presently consists of nine citizens
appointed to the Commission by Order—in—Council under the chairmanship of a
full—time civil servant. For the purpose of the Repap hearings, an additional
Commissioner, from the Pas area, was appointed to the Commission. He provided
a northern perspective with local knowledge and insight into the Commission’s
deliberation on the Repap proposal.

The Clean Environment Commission’s basic function is to facilitate
public input, hear all relevant evidence and argument and, after due
consideration, make recommendations to the Environment Minister and his
Department with regard to the licensing of a proposal which has been
registered and is being considered for licensing by the Environment Department
under the Environment Act.

Clean Environment Commission Hearings

Public participation in Manitoba’s environmental decision making
process has been facilitated by Clean Environment Commission hearings since
the late 1960’s when it was established under the then new Clean Environment
Act. This basic role and responsibility of developing and maintaining public
participation in environmental matters continues under the new Environment
Act (1987). The primary mechanism used to achieve this has been the holding
of public hearings, although the Commission is not limited to this means.

In order to facilitate and encourage public participation the
Commission has carefully tailored procedures that years of experience have
shown will accomplish this goal. Hearings are held in the community where the
development under consideration is located

— as well as in other population
centres where interest is high and when the environmental impact is sufficient
to provide a legitimate interest for individuals or environmental groups
located elsewhere. The hearing procedure has been kept as informal as
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possible to make the general atmosphere conducive to participation on the part

of individuals not having previous skills or experience in making public

presentations.

Regardless of the magnitude of the operation under consideration, in

all but a very small percentage of the Commission’s hearings the proponent and

other groups making presentations have not found it necessary to be

represented by legal counsel; nor has the Commission. However, representation

by counsel is a fundamental right and in some of the more contentious and

lengthy of the Commission’s past hearings, several parties have retained legal

counsel. The Repap hearing is one where presentations, including the

environmental impact statement, were the longest and most complex in the

Commission’s experience, and certainly where cross—examination by legal

counsel for the proponent and other organizations — as well as non—legal

participants — was more extensive than in any previous hearing.

It seems likely that with a new and intensified interest and concern

for the environment, with the possibility of intervenor funding for

environmental organizations, and with more large development projects in the

offing, that the utilization of legal counsel is likely to continue and

expand. The Commission believes that there is great value in preserving an

informal atmosphere with its resultant ease of access to the hearing process

by the general public. It must therefore carefully consider mechanisms to

deal effectively with the seemingly normal practice of the legal profession to

use more formal, legalistic, courtroom—type, procedures. The Commission must

ensure that the evidence and opinions of all presenters are treated with

respect. Fair and legitimate cross examination does not have to be an

intimidating experience. The comfort of all presenters at hearings guarantees

concomitant respect for the deliberations of the Commission, and ultimately,

the government itself.
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The Repap Phase I Heating

On May 31, 1989, following the advertisement of the Repap Phase I
mill alteration proposal by the Environment Department, the issuance of
guidelines by the Department for the preparation of an Environmental Impact
Assessment, and the preparation of a draft assessment by the proponent, the
Honourable J. Glen Cummings, Minister of Environment, advised the Clean
Environment Commission that there was sufficient information available to
support a meaningful public hearing process on the proposal and requested that
the Commission hold public hearings. The purpose of the hearings was to
provide the Department of Environment with a report and recommendations on
licensing of the Repap Phase I alteration to their mill under the Environment
Act to cover the operation of the facility.

Following notification of parties which had previously indicated an
interest in the matter, and the placement of advertisements in appropriate
newspapers, hearings were held in The Pas, Manitoba on August 21—24 and
September 14, and in Winnipeg on August 28—31 and September 1, 5 and 6.
commissioners in attendance at the hearings were Mr. Stan Eagleton,
Chairperson. Mr. Arnold Barr, Mr. Maurice Blanchard, Mr. Leonard Flett, Mr. Ed
Gramiak, Mrs. Joan Vestby and Dr. Barrie Webster. At the request of the
Minister, Mr. Ed Johanson, from The Pas, was appointed to the Commission for
the Repap Phase I hearings and subsequent Commission considerations. Mr.
Johanson is a member of the Manitoba Environmental Council and active on a
number of other northern Manitoba committees and organizations.

The Proposal

The Repap Manitoba Inc. proposal describes pulp mill alterations
referred to as the Phase I mill conversion. The proposed alterations would
provide for expansion of pulp and paper production from a nominal 400
tonnes/day to 500 tonnes/day. Rather than producing unbleached Kraft paper.
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as at present, Phase I modifications would result in production of bleached

pulp only, which would be used to make paper at mills owned by the Company

elsewhere (e.g., Wisconsin, U.S.A.) or sold to other paper manufacturers.

Further plans for future development by Repap will be the subject of separate

Environment Act licence proposals.

Guidelines and the Environmental Impact Assessment

A proposal for licensing of the Repap Phase I mill conversion under

the Environment Act was registered with the Department of Environment on April

18, 1989. Guidelines for the preparation of an Environmental Impact

Assessment capable of satisfying requirements of the Act were prepared by the

Department, assisted by an inter—departmental Technical Advisory Committee

with representatives from the Departments of Environment, Natural Resources,

Health and Municipal Planning. Draft guidelines were given to Repap on March

14, 1989 and final guidelines were forwarded by the Department to Repap, on

May 1, 1989. This Assessment was conducted by MacLaren Plansearch Inc. for

Repap, and the initial submission (Exhibit 2a) was received by the Department

of Environment on May 23, 1989. A supplementary report (Exhibit 2b) was

received June 6, 1989. Following detailed comment by the Technical Advisory

Committee on these reports, which constitute the Environmental Impact

Statement, MacLaren submitted a Response to Government Evaluation (Exhibit 3)

on August 15, 1989. Further documents provided by MacLaren as work progressed

were titled Environmental Impact Mitigation (Exhibit 4) and Environmental U

Monitoring Program (Exhibit 5).

I
Forestry management practices related to the provision of wood for

pulp feedstock for the Phase I proposal were not part of the Minister’s

request for consideration at these hearings. At present, Repap is operating

under the forestry management plan developed for Manfor and licensed to Manfor

under the Forestry Act. This licence will continue to be in effect until

1992. Bowever, just prior to these hearings, Repap was requested by the
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Minister of Environment to submit a proposal by september 30, 1989, for a new

forestry management plan for the period 1990 to 1994 that will supercede the

existing plan. The Minister identified that after the proposal is submitted

and an Environmental Tmpact Assessment of the forest management plan is

completed, the Clean Environment Commission will be requested to hold public

hearings at an appropriate time on the new management plan. The Minister also

stated that public input will be sought on the guidelines for the development

of the environmental impact assessment required for this forest management

plan. (The forest management proposal was registered by Repap on September 28,

1989).
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PRESENTATIONS AT THE REARXNG

Description of the Phase I Mill Conversion

Introduction

Mr. Paul Richards, Vice—President and General Manager of Repap

Manitoba Inc. described the proposed Phase I modification and expansion of the

pulp mill in The Pas. Similar presentations were made by Mr. Richards at the

beginning of the hearing sessions in both The Pas and Winnipeg.

The existing pulp and paper mill, which has not yet been altered

since Repap purchased it from Manfor, produces 140,000 tonnes of high quality

unbleached Kraft paper per year. The end—use for this product is multi-wall

shipping bags used primarily for liners in cement bags, fertilizer bags and

pet food bags and, to a smaller degree, grocery bags. The brown Kraft paper

produced in The Pas is of high quality because the softwood trees growing in

the boreal forest, the source of the feed stock, produce long cellulose fibres.

Approximately one—quarter of the product from the Manfor mill is sold r
in Canada, two—thirds in the U.S.A. and some in other countries, primarily

Central America. There has been a 25% reduction in total consumption of r
unbleached Kraft paper in the U.S.A. over the last ten years, forcing a number

of suppliers out of the market. Mr. Richards expected that unbleached Kraft n
paper demands would continue to shrink. Even if the market did recover, the

cost of pulp wood and transportation factors in The Pas operation would

prevent Repap from successfully competing with low cost producers located

closer to the main manufacturers and market (e.g., in the U.S.A.).

Mr. Richards said that Repap wanted to produce bleached pulp in The

Pas because it is a much more valuable product than unbleached Kraft paper,

and market predictions for bleached pulp appear to be firmer. It did not make

sense for Repap to produce low value unbleached Kraft paper when they could

produce a higher value product. L.

E
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DESCRIPTION OF THE PHASE I MILL CONVERSION (Cant.)

Wood in Northern Manitoba is expensive relative to many other supply

sources, especially fast growing plantations in the southern United States,

which yield shorter cellulose fibers. Slow growing conditions for trees in

the boreal region of The Pas result in long, thin cellulose fibers that yield

a very desirable wood pulp, ideal for producing high quality coated paper.

Repap is aware of public concerns about the bleaching of wood pulp,

bleached paper products and the resultant chlorinated organic contaminants,

including dioxins and furans, that will be produced in the mill process, and

recognizes that future markets may change to demand more dioxin—free,

unbleached paper. Mr. Richards said that the proposed mill at The Pas could

be converted to produce unbleached Kraft pulp again if market conditions

changed.

Technologically, the existing mill process at The Pas is out of

date. Although this process is still economical, state—of—the—art mills, such

as the proposed upgraded mill — are in many respects — environmentally much

cleaner. In terms of the contract for the sale of Manfor by the Province of

Manitoba to Repap, both parties are committed jointly to clean up and rectify

a number of environmental problems which currently exist at the mill site.

Phase alterations include conversion of the plant to produce

bleached Kraft pulp, upgrading of mill operational efficiency and

environmental performance, and increase of production capacity from 400 to 500

air dried tonnes/day of pulp. Major changes to the mill would be to install a

bleaching process unit and to convert paper production equipment to pulp

drying and baling equipment. The rest of the process would essentially remain

the same but would be renovated and upgraded.
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DESCRIPTION OF THE PHASE I MILL CONVERSION (Cent.)

In response to a question, Mr. Richards said that with these changes,

the mill will still be of small capacity relative to current industry

standards, but will be economically viable and could be a successful

stand—alone operation, independent of Repap’s future plans such as Phase II

developments.

Mr. Richards answered another question about alternative processes by

explaining that there is no other proven technology available today that would

produce the product that the Company wants. Other products can be made if

chlorine is not used, but technology that could produce bright, white pulp

without using chlorine is about 10 years away — in Mr. Richards opinion.

The Pulping Process

Mr. Richards briefly described the pulping process. Wood chips are

mixed with white liquor (process chemicals), put into digestors and cooked at

high temperature and pressure to separate cellulose from lignin and resin

acids in wood fibers. The result is brown pulp and black liquor (process

chemicals and lignin). Brown pulp is further processed in a series of washing

and bleaching steps to remove remaining lignin and other contaminants, with

the end product being bright white pulp. Black liquor goes to the liquor

recovery cyclew to recover process chemicals.

About 12% of the pulp wood delivered to Repap at the mill will become U
waste. This includes waste from debarking, chip fines and rejects. Charred

logs from a forest fire cannot be utilized for pulp production. Mr. Richards

said that all waste wood (hog fuel) will be burned at the mill site to

generate heat. Some solids may be landfilled.

Specific components of the proposed Phase I alteration were described

by Mr. Richards.

I
I
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DESCRIPTION OF THE PHASE I KILL CONVERSION (Cant.)

Woodroom, Digesters and Browustock Washing

A larger woodroom, capable of producing more wood chips and handlinglarger lags, will be constructed. Better debarking facilities and new beltconveyors, installed to replace the existing pnuematic system, will deliverhigher quality wood chips (i.e. less fines) to the digesters, at reducedcost. A new chip presteaming unit will also improve the quality of chipsgoing into the digesters.

Existing digesters will be upgraded to obtain better heat recovery,and the facilities to collect odorous gas will be improved.

An existing pulp thickener will be converted into another brown stockwasher, so that there will be S stages of brawn stock washing instead of theexisting 4 stages.

Delignification and Bleaching

Pulp will be bleached to a bright white colour using a chlorinebleaching process which will generate chlorinated organics in the processwastewater. Chlorinated organics are a complex class of contaminants,including chlorophenols, dioxins and furans and are, to varying degrees,persistent and/or harmful to the environment. Discharges of thesecontaminants to the environment are a relatively new focus of public concernand new regulations excercising more restrictive control are being proposedfor implementation in many jurisdictions around the world.

Chlorinated organics in effluents discharged to the SaskatchewanRiver from the proposed Repap mill will be minimized through the use of newtechnologies, and are expected to be discharged at levels below anticipated
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DESCRIPTION OF TEE PEASE I MILL CONVERSION (Cont.) r
stringent standards which are being developed for the regulation of such

emissions in other jurisdictions. Dioxins and furans are predicted to be F
undetectable in treated mill wastewater, and Mr. Richards stated that

concentrations in treated wastewater discharges of adsorbable organic halides

(AOX) will be below 1.5 Kg/tonne of air dried pulp produced. Oxygen

delignification and chlorine dioxide substitution technologies proposed for

use in this mill are successfully utilized elsewhere to reduce the total

chlorine requirement. Mr. Richards said that he knew of no other pulp mill

using the same combination of technologies proposed by Repap. The issue of

chlorinated organic emissions was further addressed by the Maclaren study team

in their Environmental Impact Assessment.

The lignin content in pulp determines the amount of bleaching

needed. Oxygen delignification will reduce the required quantity of bleach

chemical needed in the mill by as much as 50%. A two stage washing process to

remove lignin and process chenicals will result in a much cleaner brown pulp.

These lignin removal techniques reduce bleaching needs to the extent that it

is possible to use chlorine dioxide, a weaker bleaching agent but one that

achieves bleaching with lesser amounts of elemental chlorine.

A new S stage bleach plant will be installed. At each stage bleach

chemicals will be added and the pulp will be washed. Chlorine dioxide will be

used in some stages, as a replacement for chlorine, to reduce the total amount

of elemental chlorine used in bleaching. Within a few weeks of starting the

new process, Mr. Richards expects that the plant can reach a rate of 50%

chlorine dioxide substitution. After the process is operational, it can be

fine tuned, and in perhaps half a year 70% substitution rates will be

achieved. Substitution is limited to 70% because of quality considerations.

Mr. Richards was unable to provide a specific timetable as to when the

proposed substitution rates could be achieved.
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DESCRIPTION OP THE PHASE I KILL CONVERSION (Cont.)

Pulp Dryer and Baling

The existing paper machine will be converted into a pulp dryer. New

pulp cleaners will be installed, and pulp baling equipment will replace paper

rollers. The paper machine is one of the biggest bottlenecks now limiting

current production. The proposed pulp machine will be able to process 500 air

dried tonnes/day, and this change is a major reason why the mill capacity will

be increased by the Phase I conversion.

Liquor Recovery Cycle

The liquor recovery cycle removes sodium hydroxide and sodium

sulphate from black liquor so that the chemicals can be reused in white

liquor. The cycle starts after pulping. Weak black liquor from the

diqestors (about 15% solids) is dewatered in a series of evaporators until the

solid content of the strong black liquor is about 50%. A new, non—contact

evaporator will then be used for further dewatering to get a black liquor with

70% solids content.

The 70% solids black liquor is fed into in the recovery boiler,

burning off the lignin and leaving green liquor. Green liquor is

recausticized to reform white liquor. The burning of lignin in the recovery

boiler will generate almost enough heat energy to run the entire plant.

Presently, sulphur contained in the black liquor is lost in various

forms to recovery boiler flue gases vented to the atmosphere through use of

direct contact cascade evaporators. Installation of a new non—contact

evaporator would eliminate up to 90% of the total reduced sulphur (TRS)

emissions presently released. This will significantly reduce odours currently

experienced in The Pas. A new electrostatic precipitator will reduce

particulates emitted from the recovery boiler by about 60%.



— 14 —

DESCRIPTION OF THE PHASE I MILL CONVERSION (Cont.

Waste Treatment and Disposal

New clarifiers installed to improve mud removal (calcium carbonate)

in the liquor recovery cycle will reduce the solid content of wastewater.

Additional aerators will be installed in the wastewater treatment lagoons to

reoxygenate and improve effluent quality. Treated effluent will be discharged

into the Saskatchewan River through a multi—port diffuser that will achieve

rapid mixing of effluent with river water, thus minimizing downstream

impacts. This change to the method of wastewater discharge was more fully

described by the MacLaren study team (see page 34).

Other improvements to the mill that Repap will implement include the

incorporation of improved treatment of domestic sewage wastes, upgrading of

petrochemical storage facilities, construction of a properly engineered

landfill site, the burning of non—condensible gases to reduce sulphur

emissions, and reduction of power boiler emissions.

$
Equipment Reliability

In response to questions, Mr. Richards said that unanticipated

failure of equipment could occur, but Repap was confident the equipment

selected for the proposed alterations was reliable. For major purchases,

Repap not only investigates the credentials and reputation of the manufacturer

but also visits mills that have the equipment installed to discuss actual

reliability experience with operators. Mr. Richards has personally visited

about 2/3 of the pulp mills in north America, and has had considerable contact

with other plant operators. He was confident the equipment that will be

installed in The Pas would be proven and reliable.

I
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Development of a Contingency Plan

Repap is committed to multi—agency planning and the development ofresponse programs to cope with emergency situations arising from spills orprocess upsets. Mr. Richards said that these plans had not yet been developedas this would involve the consideration of many different emergency situationsand discussion with appropriate local officials.

There is an emergency spill basin located at the pulp mill site withthe capacity to hold 22 hours of process overflows. Mr. Richards said thatthere is additional excess capacity within the process to store flows atvarious points such that, in combination with the spill basin, any processupset can be stored within the mill and not discharged directly into theenvironment.

Employment and Training

The construction period for Phase I is expected to last about 17months, at a total estimated cost of $338 million. Depending on constructionschedules, there could be a maximum of 800 workers hired at any one timeduring the construction phase. Most of these short term positions willrequire skilled workers. Repap has no plans to train workers for theconstruction phase. Mr. Richards said that Repap would try to give firstpriority to hiring locals, subject to agreement with the construction workerunions. Repap will purchase from local suppliers if they are competitive withrespect to price, delivery and quality.

Phase I will not provide many new, permanent positions at the mill,but Repap will ensure that no jobs are lost as a result of alterations- Newpositions arising over the next few years will require technical knowledge andtraining. Repap prefers to hire local people because of the long term
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stability this provides, and has earmarked $1 million to train local

graduates. There are ongoing discussions with Keewatin Community College

about how these future training requirements can be met. Mr. Richards said

that Repap would like to have greater participation from Native communities in

future operations. An additional $4 million has been earmarked to train

existing workers to operate the new equipment and processes in the altered

mill.

Recycling at the Repap Phase I Mill

Although Repap intends to recycle waste pulp generated within the

mill, as much as possible, Mr. Richards stated that post—consumer paper wastes

could not be recycled into the high grade bleached pulp produced at The Pas.

post—consumer waste paper contains inks and other contaminants that must be

removed to obtain the degree of brightness Repap intends to produce. The

length of fibre, one characteristic that determines pulp quality, cannot be

maintained when waste paper is introduced into the feedstock for two reasons.

First, repulping breaks fibres, creating shorter fibres, and second, fibre

length in many waste papers is shorter than that sought by Repap. Introducing

recycled fibre into the pulp produced at The Pas would cause problems.

Mr. Richards acknowledged that recycling is an important part of the

paper industry and it is growing in importance. Repap, however, is not

involved in the recycling industry. Recycled fibres should be introduced into

final products at the paper making stage, not into raw pulp. In addition,

because of the economics of transporation, paper recycling plants need to be

located close to major sources of supply and markets. In this respect, a

paper recycling plant in The Pas would be uneconomical. Mr. Richards said

that recycling is a broad industry and social issue, and it would be unfair

and unreasonable to force a single firm to set up a recycling plant.



— 17 —

DESCRIPTION OF TUE PHASE I MILL CONVERSION (Cont.

Overview

Mr. Joe Kass, the Vice—Chairman of Repap Enterprises Inc. provided an
overview of the Company’s plans. He described Repap as a medium sized
Canadian company that has focused on producing high quality coated paper and
Kraft pulp since 1973 when it first started in northern Quebec.

Presently Repap operates a pulp mill in British Columbia, a coated
paper facility in Wisconsin, and an integrated pulp and coated paper operation
in New Brunswick. Mr. Kass said that it was logical for Repap to produce pulp
in The Pas because the large operation in Wisconsin is a major buyer of pulp,
and is close enough that pulp can be economically transported there.

In the long term, Repap would be looking at producing paper in The
Pas, but Mr. Kass was not certain whether the product would be coated paper or
some other grade of paper. He described coated paper as the glossy paper used
in magazines, catalogues and other advertising materials. The coated paper
market has tended to grow with the economy and demand has been solid.

Most of the coated paper produced by Repap is sold in North America,
although the Company is starting to market some of the New Brunswick paper
offshore. Pulp from New Brunswick and British Columbia is sold heavily into
world markets, and Repap is now one of the largest exporters of pulp to Europe.

Pulp from The Pas, located in the middle of the continent, will be
marketed mostly in mid—America. Mr. Kass said that Repap has seriously looked
at the possibility of shipping out of the Port of Churchill. The big problem
was the short 3 or 4 month shipping season. Most customers today do not want
to maintain a large inventory — they want small deliveries every week or two.

A Repap strategy has been to acquire assets that have not been very
successful in the past, bring in an entrepreneurial emphasis and make the new
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asset successful in the long term. They look to see whether the product line

should be changed to something more in demand, whether the operation should be

expanded to get economies of scale, or whether they should develop an

integrated process.

Timing is very important, and Mr. Kass said that now is a good time

to expand the Kraft pulp business. However, because of the huge amount of

investment required, this strategy requires a very long term commitment.

Repap has to anticipate future changes in market supply and demand.

Long term planning requires that the technology used be up to date

and sophisticated. Repap has investigated technology used in Europe, North

America and Japan to find the most modern tested equipment. Mr. Kass said

with the equipment Repap has selected, they expect the facility at The Pas to

be second to none in terms of technology and environmental protection. They

are aiming to have one of the cleanest pulp mills world wide.

A major focus of Repap is on the people working for them. Mr. Kass

said there is a requirement for workers to know more and take on increased

responsibilities when the mill and jobs are upgraded. Jobs will be

technologically more advanced in the future, and more interesting. Previous

experience and training is not essential because Repap will provide the

necessary training.
11

Repap’s plans will have a significant economic impact on the

cotmnunity. This impact will affect not only the Town of The Pas, but a large

area around the Town, and will create stability over a long period of time.
Li

Mr. Kass strongly endorsed suggestions that had been made in earlier

presentations for the formation of a citizen advisory group to review

environmental aspects of Repaps mill operation in The Pas. A similar group
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in New Brunswick has been active for about a year, and in Mr. Kass’s opinion,
was fulfilling a real and necessary function.

The Environmental Impact Assessment

The Environmental Impact Assessment for the Phase I modification and
expansion of the (former) Manfor Complex was prepared by MacLaren Plansearch
Inc. of Winnipeg. MacLaren enlisted the expertise of individuals from Beak
Consultants Ltd., based in Brampton, Ontario, from Intergroup Consultants
Ltd. , based in Winnipeg, and from Cantox Inc. , based in Toronto, to work as
study team members in specific areas of the Environmental Impact Assessment.

Key—person interviews and six Open Houses in the communities of The
Pas (2), Swan River, Thompson and Winnipeg (2) were undertaken as part of the
assessment process and to facilitate dialogue with members of the public.

Mr. Michael McKernan, Project Manager and Principle Scientist, from
MacLaren Plansearch Inc. Winnipeg, described the procedure used to keep the
public informed. First, there was early disclosure of significant results and
new information at the earliest possible juncture. Second, all documents were
sent at the request of any person or group. Third, communication was made to
every person or group requesting discussion and feedback on the contents. In
addition, the Manitoba Environmental Council and the Manitoba Naturalist
Society provided feedback on the project.

Characterization of Waste Streams and Their Discharges

Mr. McKernan explained that three areas of waste discharges were
dealt with in the Environmental Impact Assessment: wastewater, solid waste and
air emissions.
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Wastewater

All water supply for the mill comes from the Saskatchewan River at

the present time and is pre—treated for a number of uses within the mill.

Wastewater streams are generated at several points in the plant and are

eventually channelled into two separate wastewater sewers (organic and high

suspended solids) and treated separately.

Mr. Derek Elion, Technical Manager of Industrial Waste Treatment with

MacLaren Plansearch Inc., Toronto described in detail the sources and types of

wastewater discharges from the proposed development.

Raw water from the Saskatchewan River is pre-treated and used for the

mill’s basic water supply and for a number of utilities related primarily to

steam generation. For the mill’s basic water supply, the water is treated

with lime to soften it and then filtered to remove suspended solids. Prior to

use for steam generation, water must be treated to remove dissolved solids.

Primarily sulphuric acid and caustic streams are generated and regenerated

periodically for this treatment and ultimately discharged to the sewer.

Wastewater streams are generated in the wood room, digestion area,

drying area and machine room. The wood room, because it uses a dry debarking

operation, produces only a small amount of wastewater used to wash down the

log deck.

Effluent from the digestion area consists of discharges of condensate

containing organic materials and some fibre or other reject material from the

pulp cleaning system (e.g. sand, corrosion products). Effluent from the

drying area and machine room is generated when pulp is dewatered before drying.

The mill requires some cooling water, for use mostly in the summer.

Cooling water does not come in direct contact with the process systems and
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therefore does not contain any substantial amounts of contaminants. After
use, cooling water will be discharged to the river separately from the treated
process wastewater. During the winter, the proposed development will re—use
the cooling water in the mill for process purposes.

Organic effluent will be produced in the proposed five stage bleach
plant. The bleach plant will have four towers sequenced in such a way that
each bleaching stage will be followed by an extraction stage. The bleaching
stage will produce an acidic effluent, while the subsequent extraction stage
will produce an alkaline or caustic effluent. The alkaline and acidic streams
will be eventually combined and neutralized with some of the lime sludge
generated from the water treatment system and some of the excess lime from the
recovery recaust area.

Process wastewater streams are eventually channelled into either the
organic or high suspended solids wastewater sewers. The high suspended solids
wastewater stream requires physical separation in a clarifier. Mr. Elion said
that the proposed development includes the upgrading of the existing
clarifier. Waste solids or sludge generated at the bottom of the clarifier
will go through a coil filter for de—watering. Most of the clarifier sludge
generated is of an organic nature and is combustible.

Wastewater carried in the organic sewer contains organic materials
extracted during the bleachinq operation which cannot be recycled back into
the mill operation. Treatment of the wastewater will take place in a Series
of mechanically aerated basins or lagoons.

The mill’s existing settling ponds will be decommissioned and
converted into an expanded and aerated lagoon system designed to accommodate
the greater organic load and increased flow resulting from the mill’s proposed
modifications. The role that the settling ponds originally played in removing
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solids will be taken over by a new primary solids removal system, the

clarifier, and a number of in—plant primary recovery systems that will be

installed.

In order to determine lagoon requirements for secondary treatment of

chlorinated effluent, Mr. Elion examined mills, primarily in Ontario, that

either had relevant data on the amount of chlorinated material going into

similar treatment facilities or had similar processing operations. Increased

aerated lagoon capacity in the order of 45 million litres will be added to the

roughly 318 or 327 million litres existing treatment capacity. The expanded

lagoons should then provide a retention time in the order of 6 1/2 to 7 days

with an average flow rate of approximately 47,000 m3/day. Mr. Elion said

that in the industry, it is typical to have 5 to 10 or more days of retention

time.

Nutrients, primarily nitrogen and phosphorous, will be added to the

lagoons to increase rates of biological treatment of chlorinated and

unchlorinated organic compounds. Mr. Elion elaborated on the system, saying

that some of the organic compounds will be used by the bacteria as food, and

other organic compounds will be volatilized into the air. Although removal I

varies in secondary treatment facilities, in general, they expect to remove in

the order of 30 to 60 percent of the chlorinated organic compounds. Much of

this removal occurs when particles, with chlorinated organic compounds

adsorbed to them, settle out to the bottom. [

Mr. Elion explained that solids settling to the bottom of the aerated

lagoons (sludge) will be cleaned out at intervals of a number of years. This

sludge may contain chlorinated dioxins, furans, chlorophenols or chemicals

known to be dioxin precursors upon incineration. Mr. Elion indicated that the

quality of the sludge, in terms of water content and the presence of

chlorinated organics, will be determined before a decision is made to dispose

of the sludge by burning or landfill.
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The existing emergency spill pond at the mill has sufficient capacity
to contain roughly 22 hours of process overflows. It will be retained to
store any releases from the mill which would otherwise cause upsets in the
biological system.

Although it is difficult to predict exactly the composition of
wastewater, particularly after treatment, for the proposed Repap Phase I
development, Mr. Elion stated that after treatment the final effluent
discharged to the river would contain less than 2.5 kilograms of AOX (broad
classification of all the chlorinated organic materials) per air dried tonne
of pulp produced. At the point of introduction, the discharge of treated
effluent to the river will not contain detectable amounts of chlorinated
dioxins and furans.

Statements concerning the inclusion of furans together with dioxins
as non—detectable should be understood in terms of toxic equivalents. Purans
are less toxic than 2,3,7,8—TOrn. While the total quantity of dioxins and
furans expressed in terms of 2,3,7,8—TCDD toxic equivalents is, as stated,
expected to be less than the detection limit with existing protocols for
2,3,7,8—TCDD, the absolute quantity of some specific furans with low toxicity
will be much greater than their toxic—equivalent amounts and will be above
detection limits for those compounds.

Mr. Elion said there will be variability in the lagoon efficiency due
to seasonal temperatures, and noted that 1988 data on the Manfor facility
indicated there was a 65% reduction in removal efficiencies, as measured by
BOD, in winter. In general, removal efficiencies are reported on an annual
average basis that incorporate seasonal variations. This kind of reporting
would not take into account phenomena (i.e. pickerel feeding in the mixing
zone) occurring in winter months when efficiencies of the lagoons are at their
lowest.

A
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The wastewater treatment system will be in place when the Phase I

mill begins operating. Mr. McKernan explained that, while the system will be

in place, performance of the new technologies will be progressive during the

initial start—up period. As a consequence, during this period, mill

production and treatment processes may not achieve stated objectives.

Solid Waste

There will be a number of solid waste streams generated at the mill

and a number of disposal routes. Combustible waste will be burned in the

mill’s power boilers which, in addition to the recovery boiler, produce steam

for the mill.

Many of the solid waste streams will be landfilled in a newly

engineered landfill. Mr. Elion clarified the term engineered landfilP,

explaining that it refers to the capacity to control and monitor the leachate

(water percolating through the landfill) at the facility, as well as the

capping of the landfill after wastes are deposited. Mr. McKernan said Repap

has had some difficulty in locating sufficient quantities of a clay with V
suitable porosity characteristics, and is now considering the use of

a

impermeable plastic liners.

Mr. Mckernan pointed out that the recommended monitoring program r
(Exhibit 5) addresses the integrity of the engineered landfill. Complete

containment is recommended, with sub—surface monitoring wells installed to

detect leachate movements.

General refuse, such as office and cafeteria wastes, will likely

continue to go to The Pas landfill. Solids from the domestic sewage treatment L

facility will be disposed of in the sewage treatment facility in the Town of

The Pas.
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The aerated lagoon system will produce sludge that will have to be
periodically removed, dewatered and either incinerated or landfilled. Solids
removed by the clarifier will be dewatered in a new system and used as fuel
for the boilers.

Equipment in the mill that contains PCBs will be taken out of service
and decommissioned over a period of time and stored on site. A storage
facility will be built to hold these particular wastes.

Finally, building materials containing asbestos will be removed from
service on an ongoing basis and replaced with more modern materials. There
will be a separate storage and handling facility in the proposed landfill
system designed for asbestos waste.

Air Emissions

Mr. Tony van der Vooren, Toronto Coordinator and Group Manager of the
Risk Assessment/Air and Water Environment Groun from MacLaren Plansearch Inc.,
Toronto, gave evidence on air emissions from the proposed development and
treatment technologies that will be employed.

Potential emissions from the bleached Kraft pulp operation and their
sources include:

1. particulates, arising from the power boilers, recovery boiler
and lime kiln;

2. total reduced sulphur compounds (TRS) (including hydrogen

sulphide, dimethyl sulphide and dimethyl disulphide), arising
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from the relief vents on the digesters, washers, recovery

boiler, exhaust vent on the smelt tank, evaporators and lime

kiln;

3. dioxins and furans, arising from the combustion process going

on in the recovery and power boilers;

________________________________________________

r
4. chlorine and chlorine dioxide, arising from the proposed bleach

plant and the chemical preparation area; and

5. sulphur dioxide (302). arising from the same sources as TRS,

and the power boilers.

Chlorine and chlorine dioxide are the two new emissions that will be emitted

from the converted plant. It was pointed out by Mr. van der Vooren that the

new bleaching process will not add to air emissions of dioxins and furans.

An historical review of recommended emission guidelines and actual

emissions at the Manfor complex over the 1977 to 1988 time period shows that

they were frequently in exceedence of guidelines. In order to reduce

emissions and come into compliance with guidelines, Pepap proposes several

major improvements, including:

1. replacement of the electrostatic precipitator on the recovery

furnace to reduce particulate emissions;

2. upgrading the lime kiln scrubber to reduce particulate, TRS and H

302 emissions;

3. conversion of the current boiler to a low odour boiler; and,

6
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4. collection of gases from the evaporator vents, digester vents
and the blow tank and their subsequent disposal through burning
in the lime kiln.

Other improvements include the improved operation of the power boiler and thelime kiln, as well as the way in which materials are handled in the limekiln. There will also be a scrubber added to the smelt tank to reduce TRS and
502 emissions.

Mr. van der Vooren emphasized that built—in conservatism was adoptedwhen estimating emissions from the new development by using the higher numbersreported in the literature when ranges were indicated. Overall emission
improvements include a 52% improvement in particulate emissions (from 123grams/second to 59 grams/second) and a 97% reduction in the quantity of TRSemitted.

Increased production and increased steam requirements will put more
load on the power boilers with a corresponding increase in the use of Bunker Coil. If all increased demands for additional fuel are met with Bunker C oil,there will be a 90% increase in 502 emissions. If, however, increased fuel
demands are met exclusively with hog fuel, there will be a net reduction of

emissions by about 50%. Based on the worst—case scenerio, there would
be an overall increase in SO2 emissions from 800 tonnes per year to 1,500tonnes per year.

The proposed TRS emissions from the smelt dissolving tank (as a
measure of black liquor solid) is also expected to be double the current
Manfor guideline. Mr. van der Vooren explained that this guideline of 0.0084
parts per million (ppm) was recommended initially by the United States
Environment Protection Agency (EPA), but has since been found to be
unachievable. The EPA now recommends a higher guideline of 0.016 ppm, closerto the emission level expected from the new mill.
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Methodology used in Assessing Impacts

The methodology used to assess the ecological impacts from airborne

emissions of the proposed development was described by Mr. van der Vooren. In

general, a computer simulation was used to produce a model of air dispersion

around the mill. The results of dispersion were used for two purposes: one

was a comparison with Ambient Air Quality Guidelines set either by the

Manitoba Department of Environment, or the Governments of Ontario or Canada;

and the second was to provide input for a subsequent assessment of ecological

impacts at specific sites located near the plant. The air dispersion model

used was developed by the U.S. EPA and is called the Industrial Source

Complex. This particular computer model can be made very site specific

because local data can be incorporated into the analysis. Mr. van der Vooren

added that a time factor for equipment outages or downtime was not factored

into the model.

Parameters fundamental to the model include wind speed, wind

direction and a measure of vertical dispersion. Other inputs include a site

description (emissions inventory) and a description of the surrounding area.

‘rwelve specific locations (receptor sites) surrounding the plant site were

selected. These included sites where people lived and could come in contact

with the plume. Results of the modelling were given in two forms: one—hour

and 24—hour average exposures. Hour—to—hour meteorological data for the

representative year of 1983 were incorporated into the model to determine how

much dispersion there would be over an hour. For determining longer term

impacts, seasonal and annual wind and meteorological data averaged over the

1978—1987 time period were used.

In the past, the Manfor operation emissions exceeded, on a fairly

regular basis, the particulate and TRS guidelines set by Manitoba Department
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of Environment. Comparing the modelled emissions and the ground level
concentrations predicted for the Phase I mill to Ambient Air Quality
guidelines, the maximum TRS emission predicted is 50% of the guideline;

s2
10% of the guideline; chlorine, 1% of the guideline; chlorine dioxide, 10% of
the guideline; combined dioxins and furans, 0.1% of the guideline. There is
predicted to be some minor exceedences up to 5 hours/year of the particulate
air quality guidelines for maximum one hour concentrations.

Process upsets (e.g. shut downs of pollution control equipment) could
lead to exceedences of guidelines. Although the exceedences would be higher
than guidelines, they would be below levels that would cause any health
concerns.

Effects on Plant Life

Mr. McKernan discussed the ecological effects of the dispersion and
quantity of gas emissions on plant life surrounding the mill. Different plant
species have different exposure sensitivities that vary according to the type
of gas, the concentration of the gas and length of exposure.

One of the constraints encountered in estimating impacts of gas
emissions on plant life for the E.I.A. was the lack of data for sensitivities
of local native plant species. This paucity of information constrained the

study team’s ability to estimate implications for the vegetation component of
wildlife habitat. Sensitivities for local vegetation were extrapolated from
existing information on related species and evaluated in terms of emissions
predicted for current and proposed Phase I conditions.

With respect to emissions, the literature indicates that

exposure to a SO2 concentration of less than 16 micrograms per cubic meter



— 30 —

EIA — ECOLOGICAL IMPACTS OF AIR EMISSIONS (Cont.)

(ug/m3) over the summer growing season would be sufficient to protect II

against any foliar injury. Under current conditions, the highest level

predicted close to the mill is 12 micrograms per cubic meter. Under Phase I

conditions, the highest concentration close to the mill is 2.6 ug/m3. so2

emissions received at ground level are predicted to occur in concentrations

that provide margins of safety for all plant species. Wildlife habitat will

not be affected by 502 emissions.

A concern was expressed regarding accumulation of SO in snow over

the winter with spring run—off of this ‘acid snow’ entering the river. Mr.

McKernan said that, because there will be very low levels of SO2 emitted,

this would not present a problem.

With respect to chlorine, much of the available vegetation

sensitivity knowledge has come from accidental exposure data. Of the

concentrations predicted at the twelve receptor sites around the mill, the

maximum predicted one—hour concentration that would be received at ground

level is 2.3 ug/m3. This is in comparison to the one—hour air quality

criterion of 270 uq/m3. Similarly, the maximum 24—hour concentration

predicted to be received at ground level is 0.6 ug/m3 in comparison to the

24—hour air quality criterion of 150 ug/m3. Predicted concentrations are

also orders of magnitude less than concentrations reported in the literature

as causing impacts. However, definitive species sensitivity information is

not available for every species.

In general, using existing data, the trend identified was that there

is no basis for predicting any effect of the emitted atmospheric gases on

locally occurring vegetation. Mr. McKernan added that there is a

recommendation in the monitoring program to moniter ground—level

concentrations of the emitted gases.
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Effects art Wildlife

The kinds of wildlife exposures that can result from the proposedfacility operation pertain to air emissions deposited on the soil andvegetation and then subsequently ingested with vegetation or water.Sensitivity information could not be utilized in this case because of a lackof empirical studies. The study team used an alternate inferential approachto determine the implications for wildlife from the most potentially hazardousmaterial emitted: the chlorinated dioxin 2,3,7,8—TCDO. The surrogate testused was to review the results of a study of the effect of lagoon sludge froma bleached Kraft pulp mill in Wisconsin that was spread in a series ofexperimental forest plots. This sludge contained 79,000 parts per billion(ppb) of 2,3,7,8—TCDD.

Observations made with respect to the Wisconsin test were:2,3,7,8—TenD was taken up by a number of biota present in the test plots; theresidual concentration in the soil was 11 parts per trillion (ppt) ; and, theconcentrations found in a variety of exposed animals ranged from 2 to 18 ppt.The Wisconsin researchers concluded that the range of concentrations reportedin animals had no adverse impacts.

For the Phase I conversion, it was predicted that annual soildeposition would average 4 x lO ppb of 2,3,7,8—TCDD. This is infavourable comparison to the 79,000 ppb of 2,3,7,8—TCDD in the sludge used inthe Wisconsin test plots, and with the Canadian Council of EnvironmentMinisters guideline for soil concentrations of 2,3,7,8—TenD of 1 ppb. Basedon these comparisons, it is the opinion of the study team that there would beno adverse effects on wildlife from predicted Phase I levels of dioxin airemissions.
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Impacts on Water Quality

?lr. McKernan explained that bleached Kraft pulp mill effluents can

have a variety of impacts on water quality that pertain to the discharge of

conventional (non—persistent) and non—conventional (persistent) compounds.

Depending on the length of exposure and concentration, pulp mill effluents

have the potential to:

1. cause depletion of dissolved oxygen in the river;

2. cause acute lethal or chronic sub—lethal effects on aquatic

biota;

3. give rise to human health risks from ingestion of contaminated

fish or contaminated water; and

4. impair the taste, texture or odour of fish flesh or drinking

water.

Background concentrations in the river of constituents to be

regulated (excluding chlorinated organics) were determined. For the first 30

km downstream of the mill there is no conununity using the river as a drinking

water source. The water is not very potable — it is very high in turbidity,

high in suspended solids, occasionally high in sodium, it has colour problems

and has high alkalinity. The river is well oxygenated.

Impact studies were conducted before Manfor put in an aerated

treatment facility in 1979. These studies found a reduction in total numbers

and diversity of invertebrate river populations caused by Manfor discharges.

Studies conducted in 1988 indicate there are still residual impacts on aquatic
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invertebrates in the area downstream of the outfall. There has, however, beena dramatic improvement in the quality of the benthic environment.

The increases over background levels of conventional contaminants
present in the river, that would occur after the discharge has been receivedand diluted, were calculated for two scenarios: the 7—QiD low—flow (lowest
average seven days on a 10 year return frequency) which was found to allow 300dilutions of effluent in river water, and under average flow conditions. Thepredicted incremental increase of contaminants over background levels were
found to be of a very low magnitude and, in the opinion of fir. McKernan, did
not represent any impairment of potential for ether uses. The conventionalparameters considered in this assessment (ROD, TSS, phophorous, nitrogen, and
sodium) potentially could cause only transient, short—term impacts. Effluentdischarge will not cause a significant decrease in levels of dissolved oxygen
in the river.

For non—conventional contaminants (e.g. chlorinated organics), the
concern is for impacts on aquatic biota including fish and human health for
people eating fish. Mr. McKernan said these concerns are relatively new and
the regulation of chlorinated organics is still developing along with research
to help define safe levels. As these regulations evolve, there has been a
trend towards greater stringency in allowable discharge concentrations.

Levels of effluent quality that may be achievable are being
considered in Ontario under the Municipal Industrial Strategy for Abatement
(1IISA). These levels would provide a phased—in discharge improvement schedule
for pulp and paper mills in the future. Repap has committed itself to
achieving Level IV standards for discharges under the MISA program, the most
stringent effluent quality guidelines proposed, which likely will not become
regulations in Ontario until 1993 or 1994. This level of effluent quality is
similar to targets being set in other provinces and countries over the same
time period.
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Effluent quality levels that Repap has committed itself to are:

1. concentrations of AOX will be less than 1.5 Kg/air dried tonne

pulp (ADT);

2. zero lethality in fish (i.e. 100 percent fish will survive a 96

hour exposure test in 100 per cent effluent);

3. no sub—lethal toxic effects beyond the mixing zone;

4. BOB less than 30 Kg/ADT;

5. suspended Solids less than 10 Kg/ADT:

6. dissolved oxygen will receive a high level of protection.

The array of process modifications that Repap will install are

designed to achieve these stated objectives for environmental protection.

Oxygen delignification is considered by authorities to have an appreciable

capacity to reduce fish lethality. Chlorine dioxide substitution is

considered to have some variable results in protecting against effects in

fish. Secondary biological treatment has the capacity to reduce acute

lethality and the chronic sub—lethal effects appreciably, both because AOX

compounds degrade and because many of the more toxic chemicals are virtually

insoluble in water and adsorb to particles in the detained effluent and settle

out. Secondary treatment efficiencies depend on the length of residence time.

Dilution of the final bleached Kraft mill effluent is needed to

preclude fish tainting and other sub—lethal effects. In comparison to using

the existing outfall location on the rivershore, Repap will install a

submerged outfall located in the middle of the river fitted with a 2O—to—l

four—port diffuser, approximately 30 metres long. The term 20—to—l, used to
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describe the diffuser, means that for every unit of treated dischargecontained within the pipe there is an instant mixing with 20 units ofavailable river water. Effluent flowing out of the four ports is instantly at20 dilutions in river water. The ports are inclined laterally, such that theyare in the same planes as the flow and the angle of the port is slightlyinclined to the vertical to preclude driving the water column down, whichcould cause bottom scouring.

With a multi—port diffuser installed, a 20—to—l dilution of effluentwas predicted. A further 80 dilutions would be achieved within about a metreof downstream flow along the length of the diffuser pipe. Based on this newtechnology and outfall location in the river, the predicted surface area ofthe mixing zone needed to provide 100 dilutions is 36 square meters (to2).
2This is in comparison to an existing mixing zone of 70,000 to of river area.

Experience with seven American bleached Kraft pulp mills has shownthat a minimum of 100 dilutions of effluent into the river are required toprevent fish tainting. Although these mills released higher concentrations ofAOX than the proposed mill, it was thought possible by Mr. McKernan that iffish should linger within the 36 m2 mixing zone and thus be exposed to 20 to100 dilutions over a period of time, they may become tainted.

Acute toxicity will not occur in the mixing zone or river becauseeven undiluted effluent will cause zero mortalities over 96 hours.

The seven American mills released an average concentration of 20 ppq2,3,7,S—TCDD. It is predicted that dioxins and furans will be undectable inRepap Phase I treated effluent, but 20 ppq was considered as a worst casescenario. A protective criterion in water of 0.2 ppq 2,3,7,8—TCDD wasrecommended in a study recently completed by MacLaren Plansearch Inc. for theOntario Government. This limit is recommended to protect aquatic life,including fish eating animals, from chronic sublethal effects. Worst—case
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scenario concentrations of 20 ppq 2,3,7,8—TCDD discharged would be reduced to

the protective limit of 0.2 ppq by 100 dilutions, within the 36 m2 mixing

zone. Mr. McKernan concluded that there will be no implications for dioxin

hazard to aquatic life.

Solubility of dioxin in water has been measured in the laboratory to

be as high as 20 ppt. Dr. Willes stated that in a natural water system, there

will be an apparent lowering of this solubility because of the extreme

affinity of dioxins and furans for particulate matter found in river water.

The extent to which these chemicals will exist in solution cannot be predicted

at this time, but will depend on the characteristics of the river and the

kinds of particles naturally present. It is expected that a substantial

proportion would be associated with suspended solids. Because the dioxins and

furans associated (adsorbed) with particulate material are much less

biologically available than freely dissolved chemicals, the effective level in

the water will be less than the stated load in the wastewater stream.

Recent studies by the Saskatchewan government on dioxin emissions

from the Weyerhauser pulp and paper mill upstream of Prince Albert on the

Saskatchewan River showed that levels of 2,3,7,8—TCDD in fish (whole suckers,

walleye fillets, minnows, shiners) varied from undetected concentrations to a

high of B ppt. This is in comparison to the protective criterion in fish

proposed by Health and Welfare Canada of 20 ppt and that of the State of New

York criterion to protect aquatic life of 3 ppt. In respect of the fact that

the proposed Repap Phase I mill will employ a fuller array of modern

technologies than the Prince Albert mill, the proposed mill should not

generate levels of dioxins that contravene the protective criterion in fish

proposed by Health and Welfare Canada.

?rom a fairly general perspective, a level of 20 dilutions (20—to—l)

will protect against sub—lethal effects (e.g. impaired growth in fish or

invertebrates, impaired reproduction). Prevention of tainting requires a 100

I
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to 1 dilution. The 36 m2 mixing zone is the only area that would be
expected to have concentrations of compounds sufficiently high to cause
tainting in fish. The presence of a thermal plume in the winter, along with
nitrogen and phosphorus, have the capacity to stimulate various kinds of
biological growth in the river. This could cause fish to be attracted to the
diffuser and to linger within the mixing zone for a period of time. Tainting
could become a problem if these fish leave the mixing zone and are captured
soon afterwards by fishermen. Mr. McKernan pointed out that in the proposed
monitoring program it is suggested that this problem should be further
explored.

Organic Compounds in the River System

Mr. Gordon Craig, an Environmental Toxicologist with Beak Consultants
Ltd., addressed the question of the dynamics of organic compounds in the riversystem after their release and dilution.

In the river system, biological degradation of all organic compounds,
either chlorinated or not, will occur in the water phase. In this process,
biological degradation of the organic compounds occurs when the naturally
occurring bacteria begin to metabolize the compounds.

Biological degradation also takes place when these compounds come
into contact with any bacteriological or biological solids in the water. In
another process, river biota (e.g. insect larva in the sediment, etc.) take
the compounds in and subject them to various enzyme systems and breakdown in
the gut, or they can be sequestered into internal systems. Uptake of the
compounds by river biota can take place directly from the water or through the
food chain. Metabolism and excretion provide further breakdown of the
compounds. Chemical processes, including hydrolysis and photolysis, are other
methods of degradation. Volatilization, transfer from water to air, also
occurs.
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Degradation rates of the organic compounds will depend on several

factors, including: actual concentration, beginning concentration,

concentration of bacteria present, temperature, acclimation of bacteria and

the compound’s structural stability. Dioxins and pentachloraphenol are

considered to be persistent, with the most toxic dioxin, 2,3,7,8—Turn having

an estimated half—life of at least 12 years. The typical by—products of the

pulp and paper industry include chlorinated or unchlorinated dioxins, furans,

phenolics, guaiacols, catacols and various resin and fatty acids. Most of

these chemicals are not considered to be persistent.

Bio—concentration factors can be determined for compounds to express

the ratio of the body concentration versus the water concentration. or the

non—persistent, or unchlorinated compounds, very low bio—concentration

factors (i.e. less than 100) are seen. In comparison, the persistent

compounds can have factors thousands of times greater. The important

principle is that water concentrations will be the important factor in

accumulation. Body concentrations of a compound will fluctuate according to

exposure concentrations or the intake rate. If the water concentration is

sufficiently low, the body concentrations for any of the higher trophic levels

will also be retained at a lower or no—effect concentration. When the body

concentration is below the effect level, there will be no effect on the

organism.

Outside of the 36 mixing zone, Mr. Craig said that the predicted

effluent concentrations of chlorinated organics would be sufficiently low to F
protect against any effects in the remainder of the river system. Trace

quantities of these organic compounds outside of the mixing area would degrade

naturally.

Mr. McKernan said that the trace quantities of chlorinated organics

carried downstream from the outfall would create a new chemical regime for an

unknown distance where natural processes of accumulation and degradation will
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occur. Degradation will occur at unknown rates, and there will develop atsome point downstream an equilibrium condition between accumulation anddegradation where metabolites and other intermediate degradation products willoccur. There is a need to monitor for metabolites downstream, along with thedownstream monitoring for chlorinated dioxins and furans.

Socio—Economic Considerations

Transportation Risk Assessment

4r. van dec Vooren discussed the risk associated with transportationof chemicals and their accidental discharge. The most dangerous of the newcompounds to be brought on site because of Phase I modifications is chlorine.

The methodology used was to determine the overall probability of anaccidental spill (or risk) involved in transporting hazardous material throughthe Town of The Pas. To determine the overall risk involved, severalprobabilities were determined. These included: the probability of a rail carpassing through The Pas being involved in an accident, including collisionsand derailments and regardless of whether it contained hazardous ornon—hazardous materials; the probability of that rail car being a car carryinghazardous material; the probability of the hazardous material being releasedfrom that car; and, should such a release occur, the probability of harm fromthat release.

It was found that the risk of a rail accident that would lead to arelease is about 1 in 9,000 years, the probability of a transportationaccident causing serious harm is about 1 in 60,000 years and the probabilityof causing a death would be about 1 in 900,000 years. Based on theseprobabilities, the risk associated with transporting hazardous materialsthrough the Town of The Pas was determined to be extremely low.
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In response to a question, Mr. van der vooren indicated that the

incremental increase beyond the number of tail cars already carrying chlorine

through The Pas would be 40, making a total of 80. Re thought the probability

of an accident too low to warrant a rail bypass for the Town of The Pas.

Human Health Risk Asssessment

Dr. Bob Willes, a Toxicologist from Cantox Inc., presented a human

health risk assessment on potential exposures of human populations to the

effluent and emissions from the proposed Phase I Repap facility.

Dr. Willes explained that human health risk assessments are based on

the premise that the potential adverse effect to health by a substance is

dependent on the dose of the substance received. The established methodology

used in this type of assessment first involves the identification of site

receptors (people exposed to chemicals) and the chemicals that they may be

exposed to. The second step is to tailor the receptors identified and some of

their characteristics to the particular site investigated (i.e. apply

assessments directly to people in The Pas, for example types of food

consumption, lifestyle, etc.).

The assessment then breaks down into two phases involving a hazard

assessment and an exposure assessment. In the hazard assessment, a literature

review is conducted to identify potential effects of the chemicals identified

and to determine the level at which hazards are expected to occur. In the

exposure assessment, an estimation is determined of the level of exposure

expected in receptors (people). The last step is to determine the Relative

Margin of Safety (RMOS) values by comparing level of exposure estimates with

hazard limits for each chemical. A value less than one is calculated if the

exposure estimate is below the hazard limit and a value greater than 1 is

calculated if the level of exposure estimate is greater than the hazard limit.



— 41 —

EIA — SOCIO—ECONOMIC CONSIDERATIONS (Coot.)

In order to establish exposure estimates specifically for the
project, all possible exposure routes had to be identified, as well as an
estimate on how the materials would enter the body through these different
routes. It was considered that the chemicals could be ingested either through
drinking water, eating fish or by inhalation.

The assumptions associated with the drinking water were that the
water would be taken directly from the river where there was a 100—to—i
dilution. The water would not be treated and a person would drink two litres
of this water per day throughout a lifetime of 70 years.

It was assumed that the fish consumed had lived their entire life in
the l00—to—l diluted effluent and the people consumed one or two 8 to 10 ounce
meals of fish per day seven days per week throughout a lifetime of 70 years.
It was assumed for this project that 100 per cent of the contaminants were
absorbed (bioavailability), although it is very rare that 100% of the material
ingested (or inhaled) is absorbed into the body.

For exposure estimates involving inhalation of some of the gases
modelled in the plant gas emissions it was assumed that a person would be
living at the highest exposure site and would breath 23 cubic meters of air,
twenty—four hours a day for their 70 year life time. Absorption through other
exposure routes was not examined.

By adding up a person’s exposure under the stated conditions and
dividing this figure by the body weight of the individual, it was possible to
determine an estimate of the daily exposure this person would receive every
day of their life (Lifetime Exposure Risk Assessment).

For inhalation exposure, modelled data for hydrogen sulphide, sulphur
dioxide, chlorine and chlorine dioxide was used. With respect to chemicals in
wastewater, data from the Smooth Rock Falls and Espanola Mills in Ontario were
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1
used if one of two conditions was met: it the chemical was detected in the

effluent samples of the two Kraft mills or if the chemical was not detected [
but was on the Ontario Ministry of the Environment MISA list that indicated

that it is a chemical they are worried about. From this selection process, 57

chemicals were identified and analyzed.

Within the analysis, it was also necessary to look at the exposure [
one would receive from normal background levels present in the environment,

from natural or man—made sources, and compare it to exposure levels from the [
proposed mill. Background data was used from a site comparable with The Pas.

If there was no data available, background exposure was estimated to be zero.

To ensure the exposure from the facility was not underestimated, the lowest

measured values were used to represent normal background.

Genotoxic compounds cause damage to genetic material and cause

cancer. For genotoxic compounds, there is no exposure level or threshold at

which they do not produce some risk. Regulatory agencies and the scientific

community involved in cancer mechanism research generally agree that there are

exposure levels at which there are no health risks associated with dioxiris and

furans. There is, however, disagreement in the application of this

information to a regulatory environment, Consequently, different countries

may use different kinds of safety factors. Intake numbers vary between about

1 picograms/Kg body weight up to about 10 picograms/Kg body weight.

Dr. Willes presented information in support of a threshold level of L
risk for dioxins and furans. First, there is not a linear dose response

relationship between the incidence of liver tumors in test rats and doses of

dioxins and furans. Second, based on existing data, there is no increase in

cancer in humans exposed to dioxins and furans. Third, these compounds do not

cause mutations. Fourth, these compounds are found to be promoter agents

(i.e. promote the development of tumors that have been initiated by something

else), not initiating agents in the growth of some cancers. Fifth, one does
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not see liver tumors in rats at low doses that do not cause changes inhormonal status or liver damage.

In general, there are no RMOS values from the facility greater than1. RMOS values over 1 did occur when background exposure was added toexposure from the facility, for example, aluminium and 2,3,7,8—TCDD. In theevent a RMOS value did fall close to 1 (i.e. between 0.2 and 2), the value wasreassesed in terms of the estimates used in arriving at the figure. Takinginto account the overestimations that were used in arriving at the figures, itis not expected that there will be any significant human health hazards fromthe operation of the proposed facility.

Dr. Willes pointed out that the exposure estimates are rather grossoverestimates because no consideration was given for bioavailability (amountof exposure actually received or absorbed into the body) and thatbioaccumulation is already addressed in the data. Therefore, he did not feelthat there is a need for detailed monitoring of a large number of thesubstances. However, spot checking might be worthwhile for some substances ofconcern, for example, the dioxins and furans.

The Fisheries

Mr. McKernan discussed the implications to the cotmnerical fisheries,which are mainly conducted a considerable distance downstream. In general,the predictions discussed earlier in this report indicated that there is norisk of adverse impact to fish beyond the 36 rn2 mixing zone at the outfall.

A comparison was made between the existing mill upstream near PrinceAlbert and Repap’s proposed Phase I mill. The upstream mill, has a 40%chlorine dioxide substitution rate and is, in the opinion of the Saskatchewangovernment, causing only Thiodest or acceptable’ impacts in the Saskatchewan
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River. In contrast, Repap is committed to an initial level of 50% chlorine

dioxide substitution rate and a longer term target of 70%. Based on the

comparison, it is predicted that there will be no impact in resource

harvesting opportunities as it pertains to the fisheries downstream of the

Repap mill.

Mr. Mcxernan also referred to literature indicating that dioxin has

not been detected downstream of bleached Kraft mills with secondary treatment

facilities having in excess of 8 days hydraulic retention time. Mr. McKernan

indicated that the Phase I Repap mill has been designed with 6.5 days

retention time. The upstream mill has a shorter retention time. [

Odour, Traffic and Noise Levels

ci

Odour problems associated with pulp and paper mills are caused by TRS

emissions. When historical Manfor and simulated Repap Phase I levels of TRS

production and dispersion were compared, it was predicted that the change will

be a reduction of TRS in excess of 90% and a significant reduction of odour.

Subsequent work by Mr. van dec Vooren indicated that people in The Pas would

actually smell odours from the facility only from 0 to 80 hours a year

following Phase I conversion.

With respect to traffic, the expected 25% increase in normal

production capacity predicted for the Repap Phase I facility is predicted to

be accompanied by a 20% increase in truck traffic. This increase is

associated primarily with construction activities, deliveries of chemicals and

pulpwood feedstock and shipment of products. On the basis of an agreement

that has been reached between Repap and the Manitoba government to improve the

infrastructure and maintenance of the roads, it is predicted that no adverse

impact would accrue from increased traffic.
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Noise levels are predicted to increase in association with the
increase in rail and truck traffic. However, a slight net reduction in
ambient noise is predicted at the mill site primarily associated with
conversion of technologies, including the move from a pneumatic to a
mechanical conveyance system for chip movement and switching from diesel to
gasoline—powered vehicles.

Social and Economic Changes

Ms. Janet Kinley, a Consultant with Intergroup Consultants Limited in
Winnipeg, spoke to the social and economic changes predicted to occur as a
result of the upgrading and expansion of the facility at The Pas. Changes
were analyzed in both the construction and operations phases.

The Department of Environment guidelines indicated that there were
three areas required for a socio—economic impact assessment: the local
economy; the local infrastructure and services; and, local community values.
Three primary sources of change for local people (i.e. people living in The
pas and vicinity) were looked at: employment, increased business activity, and
emissions and waste.

With respect to employment, incomes for local people will be
generated. People from outside The Pas will also be brought in to fill
positions not taken by locals which, in turn, will generate demand for
infrastructure and services, and eventually, social change. Increased
business activity will come from the purchase of goods and services and, if it
brings in a small increase in population, will lead to demands for additional
infrastructure and services. Ms. Kinley said that in terms of emissions and
wastes from the facility, the initial concern is about changes in resource
harvesting opportunities and in the quality of life in the community from
changes in noise, odour and the health status of people.
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The actual methodology used in the Impact Assessment involved an

initial description of the project. Changes have been made since the initial

project description used in the assessment: first, there have been changes in

the time schedule and expected employment level; and second, an Agreement has

been signed between Repap and the Manitoba Building Trades Council with regard

to the rules concerning hiring and the use of local and Native people as a

preference in the hiring for the construction phase. Specifically, this

agreement states that the proposed construction site will be a unionized

project. Hiring for the project will be done according to rules stipulating

that a worker has to be a union member and must apply at a designated hiring

hall. Preferences will be made to those living within 40 Kms of The Pas

(within Manitoba boundaries) and to Native people within Repap’s cutting area.

The next step in the assessment used published and unpublished L

sources of regional information. Key person interviews were conducted in The

Pas and several surrounding communities to help identify new issues beyond

those already identified. These interviews also provided an early indication

of what people were feeling about the project. The last step in the

assessment was a review of the experience in other construction projects,

either from literature or personal contacts. Ms. Kinley pointed out that

socio—economic impact assessments are generally less precise than scientific LI

assessment. In many cases, only a direction of change can be identified.

Ms. Kinley first addressed the construction phase changes to the

local economy in terms of employment and income, business and inflation. The [
17—month construction schedule illustrates that, during the peak month, a

total of 810 people are required. Over the peak six months, an average of 715

people are required. Ocser the entire 17 month schedule, one—half of all the

jobs required are of the journeyman type and require certification of trade,

meaning that the project requires a highly skilled workforce. In addition,

only 1/5 of the tradespeople hired can be apprentices or helpers.
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A demand/supply analysis was conducted for employment conditions inwhich the worker requirement was looked at in relation to the supply of labourthat might be available to fill that demand. A comparison was then made tothe experience at the Limestone Generating Station in which similar hiringpreference clauses were in effect where about 20% of the workforce came fromwithin the Preference area and the remaining 80% came from outside. However,because there are people in the north who are currently union members, therecould be upwards of 30% to 35% of the workforce coming from within thePreference area for the Repap project. It is estimated that, of those hiredby Repap from within the Preference area, about 90% (or 140 people) would beof Native ancestory. This estimate is based on job applications alreadyreceived by Repap.

Labour income for the construction project was estimated to totalabout $26.2 million. Of this total, about $5.5 million in gross wages will goto people living within the Preference area. Re—spending of worker incomewithin the local economy is estimated to be about $2.3 million. In general,residents of The Pas would tend to spend more of their income in the localeconomy than people living in the construction camp.

Short term or spin—off jobs (jobs created in the local economy as aresult of increased business activities through re—spending of wages anddirect purchases) are estimated in the order of about 145 jobs. These jobswould average about 6 months in duration.

Early projections placed the total cost of the project at $271million, allocating about $140 million for the purchase of materials. Of this$140 million, Repap estimates that they can purchase approximately $5 to $7million worth of materials (2% of the total cost) in The Pas and the vicinityof The Pas. These direct expenditures in the local area would includepurchase of concrete, aggregate, lumber, office supplies, fuel and othermaterials.
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A final point made by Ms. Kinley in terms of the economy relates to

short term inflation in the cost of rental housing. Based on a current 1% r
vacancy rate in The Pas, it is estimated that there will be some inflation in

this area. Concern in this situation is for people on a fixed or loW income,

for example, students coming to the Keewatin Community College from elsewhere

in the North. It is possible that there may be some short term inflation in

other communities and services as well.
[1

Infrastructure and services is the second category of change

analyzed. This analysis is particularly important for the town planning

purposes of The Pas. There will be about 630 people in Repap’s construction

camp during the peak months of construction and, given normal circumstances,
L

it is estimated that approximately 75 workers would bring their families with

them. This would bring in approximately another 105 family members. In

total, there will be approximately 810 in—migrants during peak months.

speculative in—migration is another source of population increase that may

become an issue.

It is predicted that the 75 workers expected to bring their families

will put an increased demand on the housing stock in The Pas and surrounding

area. However, Ms. Kinley pointed out this is likely an overestimation

because, faced with a shortage of rental accommodation in The Pas, workers may

chose not to bring their families. In addition, this project is shorter in

duration than those used for comparisons.

Based on key—person interviews, there appears to be a perception that

there will be an increase in the demand for owner—occupied homes by residents

of The Pas previously unwilling to invest in The Pas because of instability in

the Manfor facility. A new sense of community stability was indicated in the

interviews as a result of Repap taking over the Manfor mill.

It is also anticipated that there will be an increased demand for

several services, including education, health care, law enforcement and
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recreational facilities. The school system in The Pas is in a situation ofdeclining enrollment, therefore, an increase in demand for this service is notanticipated to be a problem.

With respect to health care, the administration of the local hospitalhas requested funding for an additional physician for day time hours. Thesefunds should be forthcoming. This physician would attend to more of theserious, emergency type situations. Repap will also provide on—site emergencyfacilities and two nurses when the facility is up and going.

Although the Repap construction site will have rules governingconduct and will provide a security force about 15 to 20 people at peakmonths, it is anticipated that there may still be some additional requirementsfor RCMP staff on a temporary basis and also for The Pas Indian Band Police.

It is anticipated there will be increased demand on recreationalfacilities and programming in The Pas. . 5,000 square foot recreationalfacility will be provided by Repap at the construction site.

Land use was also considered an issue under town planning. The millitself will not require new land. It is not clear whether there will be anincrease in demand for residential land to build rental or owner occupiedunits. There is, however, ample capacity should this demand materialize.

The third area looked at in the assessment was local values, that is,changes to the way of life in the community during the construction phase.Five points were made with respect to this area. First, there will be anoticeable population increase of approzirnately 10%. comprised of a group ofpeople demographically different from present residents. Second, a climate ofstability was identified through key—person interviews. Third, there was aconcern that project benefits (e.g. jobs, business) may bypass the Nativecommunity. Four, there will be an increase in traffic from constructionworkers, supply trucks and equipment hauling. Last, of the people
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interviewed, two—thirds were in favour of the project and one—third were

undecided.

With respect to the operations phase, the effects on the local

economy, land use and local values were analyzed. During long—term operation

of the new facility, it is expected that there will be an increase of about 10

to 30 new jobs.

In terms of population, no change is estimated. Based on other

evidence given in the Environmental Impact Statement, there is no basis for
a

predicting any change in resource harvesting activities in the local area.

This was an important activity to look at because resource harvesting

activities are very important in this area, including commercial fishing, r

domestic fishing, sport fishing, trapping, domestic use of muskrat, sport

hunting, wild rice harvest, farming and investment in waterfowl habitat

management.

In conclusion, no change in land use is predicted for the operations

phase based on the results of the biophysical studies conducted. Although

there will be a sense of community stability in this phase, there will only be

a minimal change in direct operating jobs and no population change.

r
E.I.A. Monitoring

Mr. McKernan indicated that the study team did encounter data gaps in

the conduct of the Environmental Impact Assessment which was based upon

available data. Notwithstanding these data gaps, predictions of possible

impacts were made. As a consequence, a proposed summary of an environmental

and operational monitoring program was developed by MacLaren and submitted to

the Environment Department. It is expected that Repap will continue to work

with the Environment Department on the development of an appropriate

monitoring program to collect needed information for identified data gaps and

to confirm predicted impacts.
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Independent Scientific Presentations

Dr. Lyle Lockhart, a Research Scientist with the Federal Department of
Fisheries and Oceans at the Freshwater Institute, Winnipeg presentedinformation to the Commission about chlorinated organic contamination of fishthat has occurred downstream of other pulp mills. Lie discussed the presentlevel of scientific understanding on how chlorinated organics are taken up by
fish and the implications this has for fish health. The information discussed
was based on both his own research and work conducted by others.

Dr. Lockhart and some of his colleagues recently collected youngchinook salmon in the Fraser River system in British Columbia and analyzed the
samples for chlorophenols, chloroguaiacols and polychlorinated dibenzodioxins(PCDD) and dibenzofurans (PCDF).

The base molecules of chlorinated organics are created in the pulpingprocess when complex lignin molecules are fragmented. These base molecules are
subsequently chlorinated in the bleaching process. Chlorinated dioxins andfurans, described by Dr. Lockhart as being extraordinarily toxic, are createdin a number of forms because of the many possible combinations of where and how

many chlorine atoms can be bound to the base molecule. Chlorophenols andchloroguaiacols come in fewer forms because there are not as many possiblecombinations of chlorine attachment. Different forms of chlorinated organics
have varying and overlapping pharmacologies. Analytical chemists have greatdifficulty with them because it is hard to separate and measure each of thechemicals individually. Only one of these chemicals, 2,3,7,8—TCDD(tetrachlorodibenzodioxin), is regulated in Canada, with the limit set at 20parts per trillion (ppt) in food consumed by humans.

Dr. Lockhart noted that several crab fisheries on the west coast ofCanada have been closed within defined boundaries very near some older bleachedxraft pulp mills due to levels of dioxins detected in shellfish. Althoughcircumstances were different on the west coast, Dr. Lockhart said that to avoidthis potential problem, suitable monitoring of the Repap mill effluent and theriver environment is needed to serve early warning.
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Young chinook salmon, in the Fraser River system studied by Dr.

Lockhart, spend their first year after hatching in the river. They don’t move

around much during their first winter. After the ‘ice out period, they begin

to migrate seaward, spend three or tour years in the sea, and then return to

spawn in the river system.

Dr. Lockhart collected samples of one year old salmon at the ice out

period prior to their seaward migration. Results of the chemical analyses

were:

—
fish upstream of pulp mills had little or no (undetectable)

contamination by the three groups of chlorinated organics

studied.

—
fish downstream had alarming levels of the three groups of

chlorinated organics studied.

—
levels of regulated 2,3,7,8—TCDD that were detected in the

salmon were much higher than the limit of 20 ppt.

Dr. Lockhart concluded that fish were being contaminated by a source that lay

somewhere between the upstream and downstream sampling sites. For all but a

few of the contaminants, Dr. Lockhart was sure this source was pulp mills.

In addition to the sampling described above, Dr. Lockhart collected

samples of fish livers. These were analyzed to determine the level of

ethoxyresorufindiethylase (EROD). EROD is an enzyme present in the livers of

humans and other vertebrates (including fish) associated in ways not yet

understood with exposure to certain types of contaminants, including some of

the dioxins and furans. It is known that EROD is one of a set of enzymes used

to make insoluble compounds, like dioxins and Eurans, more soluble so they can

be excreted.
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Based on reported incidences of similar findings, Dr. Lockhartexpected to find elevated EROD levels associated with dioxin and furancontamination in livers from young salmon. Be found that fish with high dioxinand furan levels captured at downstream sites had EROD levels at least fiftytimes higher than fish captured at upstream sites. This indicated that thefish are responding to a contaminant, but it was difficult to determine whetherthe fish were hurting or were just coping with their environment.

Dr. Lockhart pointed out that the relationship between EROD levels anddioxin and furan contamination is valuable in a monitoring sense. Although afew other contaminants also turn EROD on, EROD indicates there may be a problemwith dioxin and furan contamination. EROD testing is considerably cheaper toconduct, and can be used to screen samples before deciding to conduct the veryexpensive dioxin and furan analyses.

Dr. Lockhart observed no evidence of fish pathology, such as tumors,in the salmon studied in the field. Under laboratory conditions, he exposedsome salmon to effluent from one of the pulp mills on the Fraser River forseveral weeks. These fish survived and grew as well as the unexposed controlgroup. Exposed fish also adapted well to being put in salt water, a difficulttransition fish undergo in nature when they migrate out to sea. There is noreason at the moment to conclude that exposure to this effluent is terribly badfor the fish, said Dr. Lockhart.

Whitefish have been studied by Dr. Lockhart and by other researchersin the Peace, Fraser and Columbia River watersheds. Samples taken downstreamof pulp mills were found to be contaminated with dioxins and furans, and oftenthe levels detected exceeded the limit of 20 ppt for 2,3.7,8—TCDD. Fishcaptured upstream of the same mills had undetectable or very low levels ofthese contaminants. Downstream sediments are also contaminated. Theimplication is that dioxin and furans are coming from the pulp mills.



— 54 —

INDEPENDENT SCIENTIFIC PRESENTATIONS (Cent.)

Where EROD levels in whitefish livers were determined, a relationship

between high EROD levels and high dioxin levels, similar to that found in

young chinook salmon, was identified. Dr. Lockhart has mapped tROD levels in

whitefish across western and northern Canada, and whitefish contaminated With

dioxins consistently have significantly elevated EROD levels.

Dr. Eockhart knew of experiments conducted by Dutch scientists where

carp were put into aquariums with sediments contaminated with PCDD and PCDP on

the bottom. The contaminants were found to be transferred in some way from

the sediments into carp livers. An increase in EROD levels was also noted in

the contaminated carp livers. From these experiments, it was not clear if

carp were eating the sediments, or if the contaminants were being transferred

some other way.

In a laboratory experiment conducted by another researcher in

Winnipeg, it was found that one form of furan put on food pellets was taken up

and accumulated by rainbow trout. After several weeks, the same fish were fed

clean food again. The trout retained the furans, excreting them very slowly.

Trout fed high doses of furans had higher tROD levels in their livers than

fish fed lower doses or the control group. Another study by an American

researcher found that rainbow trout placed in water spiked with TCDDs and

Tots were able to take up the contaminants directly from the water.

Dr. Lockhart pointed out that these findings are of concern because

of the limit of 20 ppt of 2,3,7,8—TCDD in fish flesh. Research demonstrates

that fish are able to take up and accumulate chlorinated organics from water,

sediments and their food. Downstream from pulp mills that emit these

contaminants, captured fish have been found to have, in some cases, levels

above the regulated limit. This is a problem because it affects the

commercial value of this biological resource.

Another concern that Dr. Lockhart discussed was whether chlorinated

organic contamination hurt fish and whether it affected the continued

viability of this biological resource. This is a difficult question to
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answer. There seems to be toxic effects, but dead fish were not observedfloating around during the field studies.

Some effects on growth have been reported in Swedish field studies.In Dr. Lockhart’s laboratory studies, however, the fish exposed to effluentgrew as well as the control group.

Laboratory studies in the United States demonstrated toxic effects of2,3,7,8—TCDD dissolved in water. Rainbow trout mortalities were related tothe concentration in water and to the length of exposure. Some mortalitieswere observed at concentrations in water as low as 38 parts per quadrilliontppq) after a month of exposure. Behavioural changes in treated fish werealso observed during these studies, for example not feeding normally, as wellas some signs of fin erosion and of voiding feces with an unusual appearance.

Fish purge chlorinated organics from their systems slowly when theyleave contaminated water. As contaminated fish grow in clean waters, theamount of contamination in their flesh is diluted by the new tissue thatgrows. These mechanisms are more likely to benefit migratory chinook salmonthan whitefish that remain in contaminated rivers.

Dr. Lockhart said the critical thing is not the effect on survival orgrowth, but on reproduction. It is unknown what effect dioxins and furans mayhave on the reproduction of fish species found in the Saskatchewan River.

Work is now being done to relate the levels of contamination in fishfrom the Fraser River to concentrations in effluent and in river water. Dr.Lockhart did not have these figures available but he believed the measurements
have been done. He also did not know what types of technology these millsemployed, but said that most of the existing mills had been there a long time.

It is difficult to apply the results from the Fraser River to theRepap Phase I proposal without knowing what past levels of contaminationsalmon were exposed to. The fish pouIations Dr. Lockhart examined lived with
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the contaminated effluents for many generations. Even if the levels now r

released from the studied mills are determined, amounts released in the past Li

will remain unknown. Dr. Lockhart stated that with greater flows in the

Saskatchewan River than in the Fraser River, the dilution ratio would [4

certainly work in Repap’s favour. He pointed out that, although dilution of

effluent reduces the likelihood of toxic effects, there is still a large area [
where organisms can accumulate the contaminants. F

Contaminated fish cannot be detected by fishermen unless the fish are

submitted for analysis by a sophisticated laboratory. Some of the low—boiling

phenolic compounds can taint fish to the extent that it can actually be tasted.

Scientifically, Dr. Lockhart said there is value in studying the I.
introduction of chlorinated organics into the Saskatchewan River by the Repap

Phase I mill because all of the mills studied to date operated for a number of

years before any study of their effluents began. There is an opportunity here

for a ‘beforC and after study if baseline data is obtained before operation

of the upgraded mill begins. To obtain baseline data, Dr. Lockhart suggested

some of the monitoring could start a season before discharges started.

Monitoring program development was something that Dr. Lockhart

believed should be done with the Provincial officials who know what species

are present and their habits. Agreeing with Mr. Craig, Dr. Lockhart said that

you can look at certain species as indicators of good health and the community

of species as an integration of ecosystem health impacts from each of the

contaminants released. Lower level animals that do not move around can be

worthwhile indicator species to monitor, but species like walieye, whitefish,

goldeye, etc. must also be monitored because they are consumed by humans.

Kovements of monitored species need to be known.

Beyond the need to monitor for health effects, Dr. Lockhart said

there needs to be chemical monitoring. The level beneath which health is not

impacted, the no—effect level at which regulatory limits are set, is invisible
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to the biological monitoring. Crab fisheries that were closed due to dioxincontamination were not detected because something biologically wrong wasobserved. Health agencies, understanding that these contaminants wereobjectionable, set the limit of 20 ppt 2,3,7,8,—Tarn, and levels in excess ofthis were subsequently detected by chemists, leading to closure of thefisheries.

Referring to the variety of compounds comprising chlorinatedorganics, and the fact that these compounds have different and overlappingpharmacologies, Dr. Lockhart noted that different mills and differenttechnologies produce different mixes of the chemicals making up AOX.Compounds of the greatest toxicology or bioaccumulation are very smallfractions of the total. The key is whether the new technology decreases thechlorinated dioxins and furans more than it decreases the total organicchlor ines.

Solubility coefficients for dioxin are poorly understood. Dioxinsare essentially insoluble, and tend to travel in the ecosystem adsorbed toparticles or through living organisms. Uptake efficiencies by animals aremuch higher when dioxin is freely dissolved in water.

The insolubility of dioxin led Dr. Lockhart to question the resultsof the American study that observed some mortalities of rainbow trout exposedfor a month to 38 ppq 2,3,7,8—TCDD dissolved in water. Dr. Lockhart said itis unclear if all 38 ppq were truly dissolved, or if some of the dioxin waspresent in a manner that was less readily available for uptake by trout. Theimplications of this led Dr. Lockhart to conclude that the chronic toxicitylimit could be lower than that demonstrated at 38 ppq, such that sciencecannot rule out toxicological affects at 20 ppq, the worst—case scenario levelfor 2,3,7,8—TCDD in undiluted wastewater effluent from the Phase I mill usedto predict impacts by the MacLaren study team.
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Dr. Eva Pip, an Associate Professor from the Department of Biology,

University of Winnipeg made a presentation to the Commission. Dr. Pip

believed there were some vital lapses in the information provided in the

Environmental Impact Statement, and she stated that the implications of the

Repap Phase I proposal should be examined much more closely. Dr. Pip

questioned whether we needed bleached paper products for most of their

intended uses, and pointed out that there is a very great environmental cost

to using the bleaching process. She believed it was essential that a further,

independent study should be done before the Phase I mill is licensed.

Many of the compounds in effluent from existing bleached Kraft mills

have not been identified, nor has the toxicity of these compounds been

determined. Even if they are introduced at very loW concentrations, we should

still examine the implications of releasing these compounds. Dr. Pip believes

that despite the use of the diffuser, with the sheer volume of effluent that

will be produced there will have to be some effect on the biotic community in

the Saskatchewan River.

Dr. Pip raised concerns about the periodic bypasses of the wastewater

treatment facility with direct discharge of untreated effluent into the river

that were identified in the Environmental Impact Statement. She wondered how

periodic and how voluminous these discharges might be. what environmental

effects might occur, and how long it would take Saskatchewan River biota to

recover from these untreated discharges.

Persistence of many of these compounds in the northern Manitoba

environment is unknown, said Dr. Pip, and when they do degrade we do not know

the toxicity of their degradation products. Some chlorinated pesticides are

known to yield degradation products that are more toxic than the original

compound. Dr. Pip felt it was more important to know what the effect of the

effluent would be on the whole aquatic community, than it would be to know the

exact chemical composition of the effluent.
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In terms of toxicity to fish, Dr. Pip said that some blanket
statements were made by the Z4acLaren consultants. Seldom was the differencein toxicity to different species addressed, or that toxicity to a particularspecies varies according to age or the level of environmental stress
experienced by fish. There were many assumptions made about the differentspecies of fish living under the particular conditions in the SaskatchewanRiver. Dr. Pip said that this was an area where more information was needed.

With regards to toxicity tests on the mill’s effluent, Dr. Pip
believes they are not an invalid test, but in terms of monitoring, they do notgive the whole picture. For example, the 96 hour testing period is very shortin terms of looking Ear sub—lethal effects. For fish to die within four days,the effluent would have to be quite toxic. Furthermore, many carcinogensoperate aver long periods of time and subtle changes in behaviour, that mightlead to reduced reproduction or resistance to disease or parasites, will notbe recorded.

It was of concern to Dr. Pip that only fish were addressed in theImpact Statement. Many other types of organisms present in the river were notconsidered and there has not been an inventory of what species live there.
Dr. Pip noted that invertebrate zooplankton were known to be more sensitive toheavy metals and many organic chemicals, and that these animals can be anotherimportant food source for fish. Aquatic plants and algae, another importantcomponent of the river food chain, are also known to be sensitive to organicpollutants. It would be pointless to consider how toxic the diluted effluentwill be to fish if their food source disappears. Dr. Pip suggested that
dominant organisms in the biotic community in addition to fish (e.g. mollusks,rotifers, etc.) should also be used as toxicity test organisms for ensuringeffluent standards are met because, in many cases, these organisms are more
sensitive.

Given the lack of data available for the Impact Assessment, Dr. Pipbelieves there was no real basis for making some of the predictions and it is
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hard to accept extrapolations as to the effect of chemicals in the mill’s

effluent. While Dr. Pip does not believe that the MacLaren study is invalid,

she does believe there is a need to obtain some very basic information before

Phase I modifications take place.

Dr. Pip noted that, because an inventory of the whole community

composition of the Saskatchewan River has not been conducted, it is unknown if

rare or endangered species are present in the river, or some other unique

consideration that we may want to take steps to protect. Beyond a simple

inventory, there is a need to know the community structure of both the aquatic

and terrestrial ecosystems that will be affected by the Phase I mill,

information such as the percentage species composition of the community, what

are the dominant species and which are the sensitive ones, seasonal population

shifts and succession. At the very minimum, field studies for one full

seasonal cycle of the aquatic and terrestrial communities should be conducted.

Local Citizens

Ms. Carolyn Skrypetz, a local citizen of The Village of Mafeking made

a presentation to the Commission. Ms. Skrypetz realizes the importance of the

forest industry to the province, to herself and to her business, but feels

that the main resource in the province is, and always will be, the human

resource.

Ms. Skrypetz questioned the ability of Repap to recognize the

importance of small communities in the area and wondered if the Company would

provide opportunities to smaller operators, even if it caused more paper work

and inconveniences. It was pointed out that if Repap opened a part time

office in a village, it would allow local people to obtain information

regarding Repap’s cutting and logging plans and potential job opportunities.

Ms. Skrypetz said that now is a good time for new ideas to flow back and

forth, not only at the plant level, but also at the logging and reforestration

level.
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Mr. Jack Kennedy spoke as a citizen of The Pas. He believed that the
Manfor acquisition by Repap was a positive move and that Repap’s detailed
plans to cope with environmental concerns appear reasonable and well
documented. It is his hope that the Government of Manitoba and Repap will
work together to produce forest harvesting plans which will protect the
environment for all Manitobans.

Mr. Kennedy was, however, disturbed over the lack of water quality
data available for the Saskatchewan River, given the number of pollution
sources located upstream of The Pas. He feels that, over time, the quality of
water in the River has deteriorated considerably.

Mr. Jack P. Johnson made a presentation to the Commission as a
businessman, citizen of The Pas and a long time Northerner.

Mr. Johnson is not for development at any cost, however, he believes
all development has environmental costs. He believes it is the government’s
job to ensure that Repap maintains and hopefully surpasses all environmental
regulations in the treatment of the effluent from the plant on the
Saskatchewan River, as well as ensuring that the wood resources used by the
mill are not depleted.

Dr. A. Sandy Banks, made a presentation to the Commission as a
private citizen of The Pas. Dr. Banks has been a physician in The Pas for 20
years and said he has observed the economic base of the town contract until it
has become totally dependent on Manfor.

Dr. Banks believes the economic viability of the town will be
contingent upon upgrading the existing mill. Concerns he had with regard to
air pollution, water pollution, disposal of solid waste and management of the
forest as a renewable resource were eased when he was given the opportunity to
discuss them with the senior management of Repap. Dr. Banks believes that
Recap will impart significant socio—economic benefits to the local area and

province which will far outweigh any environmental loss.



Native Groups [
Chief Oscar Lathlin of The Pas Indian Band emphasized that his people

are still adjusting to the non—aboriginal way of doing things. It is now

necessary for aboriginal people to live in a wage economy and therefore, they

need jobs and development to survive. Currently, about 60 to 80 aboriginal

people work at the plant, of which 45 to 50 are Band members.

Chief Lathlin commented that historically, non—aboriginals have

caused the land almost as much pain and suffering as that brought to his

people. He referred to other developments in the North that have damaged the

environment and have permanently interrupted the Native communities located

there. Despite good intentions and in spite of clearly knowing what will

happen, no one has done anything to stop the disruption and destruction of the

North. Re believes this is because the people, agencies and governments

responsible for policing the situation do not have to suffer the consequences

of their failures.

A realistic appraisal of the facts suggests two things: one, that a

Phase I permit to Repap would allow it to implement effective measures to

clean up a bad situation, while providing desperately needed economic

opportunities to their people; and second, the track record of industry,

government and non—aboriginal people, in general, suggests that none of them

are fit to manage or administer a program of environmental protection.

Sased on discussions with the management of Repap, they have found

this Company to be a more responsible and concerned corporate citizen than the

previous owners. They believe Repap offers the best hope of cleaning up the

ugly environmental mess that is the legacy of both CFI and Manfor.

The Pas Indian Band is prepared to give support to the Phase I

proposal if the Company will stringently comply with all the environmental

standards and regulations. To ensure this, the aboriginal people must be L

I
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given a place in the management, monitoring and policing of regulations andrestrictions surrounding the Repap development. Chief Lathlin said that they
want meaningful participation and nothing less.

In order to better monitor the project, Chief Lathlin suggested that
a consultation process or monitoring committee be put in place. If acommittee was established for such a purpose, members should include not only
public servants, but people who actually live in the area and who wouldexperience the consequences if the Company did not abide by the licensingagreement.

Chief Jim Tobacco represented the Moose Lake Indian Band in his
presentation. Chief Tobacco said that since 1962, and the flooding ofnorthern lands and lakes for Manitoba Hydra developments, there have been few
opportunities left in which to follow a traditional way of life in hunting,
fishing and trapping. As a result, they must look more towards modernindustry for money and a livelihood.

Economic development, however, should not desecrate the land.Development should proceed with an environmental awareness that living things
must be sustained and nourished. They also want northern development that
brings economic benefits to northerners, not only to southerners. Withrespect to Repap, they believe Repap’s proposed changes have the potential to
greatly improve the life of their people and that the risks are manageable.

The main concern expressed by Chief Tobacco with respect to Repap’s
Phase I conversions was for possible impacts on downstream fisheries frombleaching chemicals. In order to hold Repap to its commitments to protect the
environment by using state—of—the—art technology, it was proposed that an
independent environmental monitoring committee be set up with representatives
from The Pas, The Pas Indian Band, Repap, the Local Government District and
The Moose Lake Indian Band. This committee should be funded by the Manitoba
government and Repap. Its functions would include: hearing complaints,
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recommending compensation, and directing environmental monitoring programs to

ensure standards are met.

Mr. Michael Anderson represented the Manitoba Keewatinowi Okimakanak

Inc. (MKO) in his presentation to the Commission. MKO represents

approximately 27,000 treaty Manitobans who are members of the 25 Northern most

Indian Sands. 141(0’s underlying purpose is to develop an overall integrated

resource plan for sustainable long—term economic development. It is the

purpose of this plan to create a stable and diversified economic base for
&

Indian people without reducing the quality of the social, cultural and

physical environment. MKO seeks direct involvement and a role in the

management of the natural resources on which both the Northern economy and

treaty rights are based.

141(0 supports the position of conditional support of Repap’s proposed

Phase I facility taken by other Native and resource groups who made

presentations to the Commission. However, Mr. Anderson stated that little

scientific specialist expertise, except that provided by the study team, was

presented to the Commission.

141(0 was concerned that the findings of the MacLaren study team, which

indicated there will be no significant impacts to fish, may be somewhat [
premature. This concern was based on: unknowns that were acknowledged by the

study team about the actual production of chlorinated organics by the proposed

mill; the significant variability in the efficiency of the aerated lagoon; the

unknown nature of the transport of sediments bearing chlorinated organics;

and, measurable reductions in fish bioinass and reproductive capabilities at

high dilutions of bleached Kraft mill effluents that have been reported in

Sweden. Mr. Anderson pointed out that there have not been any documented

overall fish population dynamic studies for the Saskatchewan basin in

Manitoba. MKO asked the government to commit itself to monitoring program

along with the Company and a community monitoring committee. Mr. Anderson

stated that effective monitoring likely depends on developing adequate

baseline data, prior to the commencement of bleaching operat ions.
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Mass balance information indicating the amount of the total chlorine
consumedeach day and the amount that is channelled into each of the millseffluent streamsshould be applied to the monitoring program. Total systemloadings in the SaskatchewanRiver should be estimatedin terms of massbalance information, and depositionand degradationtrends and mechanismsin
the SaskatchewanRiver should be monitored.

MKO recommendedthat specific findings of the study team should beattachedto the mill licence as enforceableregulationsand combined in amonitoring and researchprogram with the requirementto alter pulpmillprocessesshould impacts be identified. The recommendedregulationsare:

1. No detectabledischargesof dioxins and furans in the effluentleaving the aeratedlagoon;

2. No impacts to fish arising from chlorinated organic discharges,other than the slight tainting that has been predicted; and,

3. No detectableimpacts to human health.

Concernswere also raised with respect to optimizing the employment
opportunitiesto local workers and area residents, it was recommendedthatsome provision should be made for the training of constructionworkers toimprove pay levels and participation at the mill site. Special preferenceshould also be given to local suppliers regarding the review of bids andcontracts.

Given the existing barriers to Native businessto compete withestablishedcompanies in the South (e.g. developmentof necessaryphysical andfinancial resources,and accessto advice when bidding on contracts), MKOsuggestsconditions be attachedto a licence that may be issued to Repap.These conditions would seek to maximize economic benefits to all Nativecommunities and other entry—level contractorsin the Preferencearea.Specifically, MKO suggeststhe following; contract packagesthat optimize


