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MOHAWK COMMUNITY OF AKWESASNE

Words of Spiritual Communication

The Mohawk Nation is govermsed by the guiding principles, embodied 1n two words
*Ohenton Kariwatskwen®, Words of spiritual communication towerd the natural environment,
expressed before anything else. Whenever our people gather, a speaker is chosen to find the
finest words of thanksgiving directed toward the earth mother and all of creation.

We encourage all people who may listen, to feel for the environment as we have felt
since creation. We are living in turbulent times as ancient prophesies are being fulfilled.
Indeed as has been foretold, the trees would start dying from its tops down. The waters would
be dirtied and many fish and water life would die. Great destruction awaits our children and
grandchildren if we fail to find answers needed to heal the environment. We encourage the
best possible Remedial Action Plan for the clean-up of "Kaniatarowaneneh™ St. Lawrence
River be adopted.

The People

We who have galbernd topither sse Bl ous cyels cootinues. Wy have been given ibe duty i ve in harmsany with. cns ancther anid with
other living things. We arc grateful and give thanks that this is truc.

We also give grasiings and thanks that our people still share the knowledge of our culture and ceremonics and slill arc able o pass it on.

We have our elders here and also the new faces are coming owards us, which ia the cycle of our families; for ell this we give thanks and
greetings for mankind in mind, health and spirit.

Now our minds are one
A groed

The Mother Earth

Wi piva thasks sed grestings 1o the sarth; she i giving e which makes ws mruag and healily. She suppors cur feel s we walk upno
bssr. We sre gratefil thel sha combmigs o perfarm her duiizs e she was igstrucied, The women and Maother Earih are ane; grvens aff fifs,

We are her colour, her Nesh wnd her roots. Once we acknowledge and respect her role, then begins o true relstionshiy, and all that is from
her returns to her.

Now our minds are one
Apgreed

The Three Sisters

Ciug peceile have besn given Bires main fisdi Grom the plags world. Thay are kniws s the thees sistzrs; corm, bams and spunsh. We
acknowledge them for providing strength (0 mankind and also to many other fisrms of life.

Forr this we give thasks and grestings in te hope that they will continue to replenish Moiher Earth with the necessition of the life cyele.

Now our minds are onc
Agread




Plant Lite

W pive grostings aed thenks (o lhs phest Bfe. Within plenis is tsr force of subsisnc: thel sussine masy il forma; emong therm e food,
miedicine and beauty.

From ihe time of orestion we heve seen the vassous forms of plant life work measy wosdsm n s deep belvs e meay weticrs snd the
highes of mooniakne. 'We give greelings and thanks, snd Bope tsar we will comtisms 1 s plan [ifi for genertions W coma,

Now cur minds are one

Agrasd
Maedicinal Plants

Wz gresi and give scknoeded gmen thaskagiving to the medicine planis of ihe world, Thay have hesn mitnasied by the Crestor o cure
diseaze and sickmeus,

Chir pevgple will slways koo thalr native aemes Tor thds in e neme w9 will use sfhen we are wesk and sick, for nvesied in tse plants 1
the powes 10 hzal. They come mnomany forms and have meny duties, T s sad thel becaisss of this, our relatioslip i veey close, Throsgh
{b onae who have been vested will knowihdpe of the medioize plani, we give thaeds.

Now our minds are ane

Agresd
The Animals

W give thanks and grestings ko all animels of which we know the nemes. They wre still living intba Boreat snd other hidden plecses, sl
wa ser them sometimes. Alsn from time 1o lime they ame siEll shle o provide us with food, clothing, sholier sod beawty.,

Thais givas un lappinaes and peace of ol becwsse we know that they sre sill carrymy out thesr mainestions 5 given by e Creator,
Therefore, lel ua gFive thanks and greeslisgs b our snimal hrothers.

Now our minds are one

Agread
Bodies of Water

We give thanka to the spirit of waters for our strength of well being. The waters of the world have provided to many; they quench ilsirsi,
provide food for plast Bife, mnd sre the marce of sirengis for masy medizings we nesd. (e sziinowizdged, this too hecomea 5 greal
prwer fbr tsoss who seek ile gift, for maskisd himeelf i mede from the walem,

Now our minds are one
Apreed

Trees

We scknowledpe and give grestings (o the irees of the foresis, They continue o perform e inmrumions which they were given. The
mapla tree i aymbofized 11 the bead of the trees. B provides ua with synep, which in the firs aign of ihe rehints of spring. Al the vees
provids us with sheler snd froim of meny varietizr. The hesuiy of the trees in pver changing. - Some of the trées sy the same throwghosn
the cycle of the year.

Lang sgo e people wers gvan a way of pesce und strengih snd this way is spmbalized by e everlanng tres of pesce. The mees are
asnding firm jowand e sky for wiizh we give s thankagiving,

Now our minds are one

Agreed
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Birds
We now i our thoughta loward the winged prestarss thin spresd thedr wings just shove our heads to an {ar upwand & they can gu. We
L Sherts s having corisin names. We see them, and we are grataial

They have songs which they sing 1o help us appreciate our own purpoae in life. We are reminded to enjoy our life cycle. Some binds are
wvailnbls ko un ws foied, We belisve Gt they sre cerryieg oo shein resposibilities

To uin the sagle by the aymbol of steeng. B i waid that they Ny the highzet mod can see s creation. It warms us iF any grost denger is
coming. We show our gratitude for the fulfilment of his duties.

Now our minds ar¢ one

Agread

The Four Winds

Wa llmien, henr thair volces a8 Biey Blow sbove car beais, 'We sre sissned thal they Iollow the instrsstions given them, somatimes brngng
rain, and remewing the watsrs upon the earth,  They shways bring us streagih, They come from the foar dircctinn

The sif and whnds see atill weive in the changisg of the scascni. Wintee in the tima when the canth is covered with anow’ and cold winds
hlow. Swmemer wind causes life 10 continwe. In the fall seavan (il meisres and geis ready far the contisustion of the cyele once mors.

Yiiis pafreal s mnd make ue sirong. For this we give prosibngs asd thanksgiving.

Now our misls are one
Agreail

Our Grandfathers, The Thunderers

We call tham oor grandfathars. They are the Thonder Pecple. W sre of one mind tha we should give them grosiings snd thanka.

Dwir grandfuthers have been glven corain respooathifilies, Wa sse them roaming the sky above, carmying with (e walsr @ renes [afe.

A1 ermin tmes we hear our Grendfsthers making lovl nolses, Our Elders toli un their vaices arn loed i supgiress the powerful beings (nol
of Hits mskleg) within the Mochar Earth, from coming to @ie ssrface where the people dwell. Grandisthers, you sr= nows it us a
protective guendiams gnd w8 medizing, so we pow offer bess wonds of ibankagivieg.

Now our minds are one

Agreed
The Moon or Night Sun

In our wirdd we kave mighl tme or darkness, During thes tme we see the moon mflests lighte, 50 that thaee i’ complete darknem. W
haws been insiruied o address ber s ous Grandothes, In her oyole she makes har face in harmony with cbier ferale life.

She b alil] folowing thess bnsinsctions and we see horsinges. Within thewss are the nstural gyele of women. Shs detarmines the sasvivel of
children on earth, causes the lides of the ocean, and she also helps ua measure Lime.

We koow lai thers are twe sides to the natiml Gow, for dey time there i night. They o on egual balanss yed. Our Gndmother
eomtimies b lesd s, We remain gruicful, and we exprom our thankegiving,

Now cur minds are one

Agrand

The Day Sun

Our thoughts oo towerd the sky. We sed the day sun, the souroe of all [ife. "We s instructed s sl him oar cilest brother. He
ciimes From e sast, irmvels scensm the sicy, and sin in the wost, Witk tse asnshine we can see the periet gifts which wo are graieisl fior.




Brcthar mun noarishes Mother Earth and is the source of light and warmih., The cysle of e s chasges; during the wimler meashs thero b
Just encugh beat and sunshine to allow Mother Earth to rest; we say “She wears 2 blanket of snow”. Aa the cycle continnes the sunshine
and heet Becomes sroager o allow afl il fem 0o e mbsom

Our brother is the source of all fires of lif. With every new minrise is 8 new miracle; for this we are grateful.

Now our minds are one

Agreed
Stars

The siars are helpers of sur Grandmother moon. They heve spread themsebivens all scrom the aky. Oar peopbs knew thely nases snil their
mezasages of fulere happanings, eves o helping modd individual shameior of mankind.

When we travel at night we lift our faces o the mars and are goided to our bomes
Thay bring dew 1o the gardens and all growing plants on Mother Earth.

When ww loak in the sky to the vast beawty o the S, we knoe they are following the say the Crealor intendad. For thin we offer our
gresiiegs and Thanksgiving

Now our minds are one

Agreed
The Sky Dwaellers

The four powsrful spirit beings who have been sasigned by (he Creator to guide we both by day end by night s called the Sky Dwellen.
Our Crealor directed these helpers to assist him in dealing with us when we are happy and of many minds during our journey an Mother
Earth. They know and 8o our every act and they guide us with the teachings that the Creator catablished.

For the power of direclion, we give greetinge and Thanksgiving lo these four beings, his helpers

Now our runds are onc

Agreed
The Creator

Mow, we furs our ioughts i the Crestor, We will chooss car finest words s give thasks and greellsg to Him, He has prepared all thass
sings.on earih for our pescs of migd. Then he Woughl, *1 will mow prepars & place for mysell where no one will know my face, bt T will
b listaming sod keeping waich on the peopée moving about on the sarth,*

And frdesd, we sse thal sl things arn faighfil to thebr duiles as be has [snmeied them, W will hersfore pather our mands imo ooe and
Eive lhanks k the Creamr.

Now our minds are one

Agreed
Closing Words

We have directed our voices toward our Creator in the best way that we will abide by his word s that we may yet be happy.

1f we bavve laf somedhing out. or if there ere more wivh Beve oiher needs or olher words, Je them send their voives t the Cresior |s Sele
cu waye. Leb us be siinfied thel we heve gose o e as B wss possitile o N0 our reapomaihility.

Now our minds are one
Agresd
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FOREWORD

This report constitutes the Sge 1 mibmission of the 5t. Lawnmce River Remedisl Action Plan (RAF),
sccordance with the Canada-Ontario commitment to the Greal Lakes Water Quality Agreement. It provides a
summury of the environmental conditions and problem definitions in the 5t. Lawrence River area of concern
(Cornwall-Lake 5t, Francis), A description of the public involvement program A it has developed to date is
also included.

Background - What’s a RAFP?

The International Joint Commission (ITC) was established in 1909 by the Boundary Waters Treaty to deal with
water and related issues along the Canada/United States border.

Since 1973, the Great Lakes Water Quality Board of the IJC has identified Areas of Concern throughout the
Great Lakes and their connecting channels where Great Lakes Water Quality Agreement, provincial or state
water quality objectives have been exceeded and uses of the areas have been impaired. Of the 42 areas of
concern identified by the IIC, 12 are entirely within the Canadian Great Lakes Basin, while five are a shared
Canadian/United States responsibility.

The Water Quality Board recommended that a Remedial Action Plan (RAP) be developed for each area of
concern which would outline a "systematic and comprehensive approach to restoring beneficial uses . . .
consistent with an ’ecosystem approach’ to the protection of the Great Lakes" (IIC, 1985). When completed the
RAP will provide: a description of the area; Jocation and extent of environmental problems and use impairment;
description of pollution sources leading to the problems; and the remedial actions proposed to restore beneficial
uses, including scheduling and tracking procedures. The 1978 Great Lakes Water Quality Agreement (revised
with 1987 Protocol) requires the RAP to be submitted to the IJC at three stages:

1. when the definition and description of the environmental problems and impaired
beneficial uses are complete;

2. when remedial measures and implementation plans have been selected; and

3. when monitoring indicstes that beneficial uses have been restored.

The St. Lawrence River Area of Concern

The St. Lawrence River area of concern includes the Maitlund, Ontario area and the reach from Cormvwalk-
Massena (Ontario and New York) downstream through Lake St, Francis (including the Quebec portion). [t was
identified as an area of concern by the IJC as a result of sediments contaminated with PCBs and excesses of
water quality objectives for phenols and coliform bacteria (Comwall-Massena), and elevated orgunclosd
concentrations in fish (Maitland) (UC, 1985).

There are currently two Remedial Action Plan progrant underway for the 5t. Lowrence ares of concem,
Cornwall/Lake St. Francis and Massena. The Maitland area has been addressed through ongoing agency
programs and not through 8 specific RAP process primarily due 1o the closure of the organolead plant (Cupont)
in 1985 and the subsequent improvement in environmental lead Jevels and the removal of fish comsumption
advisories for lead. This Stage 1 document has beco prepared as part of the RAP process for the Cormovall-
Lake St. Francis area in Ontario and Quebec. It is a joint affort by Canada and Ontarlo under the
Canada/Ontario Agreement. New York state is proceediny with 1 separste Remedial Action Plan for Massena
with provisions for Canadian involvement at critical stages.

A common definition of the geographic scope of the Area of Concern has, however, been agreed to by all
parties as follows:

vii




The St. Lawrence River Area of Concern (AOC) includes the waters from the Moses-
Saunders power dam to the eastern outlet of Lake St. Francis adversely impacted by
contaminants. This includes waters shared by the United States, Canada, and the
Mohawks at Akwesasne.

For purposes of identifying water related sources of contaminants in New York State,
the AOC includes the New York portion of the St. Lawrence River, including the area
upstream of the Snell iock and power dam to the Massena public water supply intake,
the Grasse River from the mouth upstream to the first dam, the Raquette River from
the mouth upstream to the NYS Route 420 bridge and the St. Regis River from the
mouth upstream to the dam at Hogansburp.

Recommendations of remedial measures will depend on the Jurisdictions of the various
governments involved.

Remedial actions will be identified for the Ontario portion of the area of concern and the identified sources in
Cornwall. Remedial actions which may be required for the Quebec poriion of Lake $t. Francis due to Comwall
sources will also be writter into the plan.

Maitand

Maitland is located approximately 88 km downstream of the outlet of Lake Ontario. The river at this point is
about 1750 metres wide with a mid-channel depth of 20 m.

A 1975 Environment Ontario survey of water quality, sediment quality and benthos attributed adverse impacts to
two industrial dischargers of effluent; Dupont and Genstar (Nitrochem Inc.).

In the Maitland area, elevated lead levels in fish and sediment have been partially resolved with the shutdown of
Dupont’s tetraethyl lead plant. Further activities in this section of the St. Lawrence River will be directed
toward an Environment Ontario follow-up investigation of the continuing Nitrochem Inc. and Dupont monomer
plant discharges. Extensive effluent monitoring is being done to comply with Ontario’s Municipal and Industrial
Strategy for Abatement (MISA) program regulation. A remedial action plan specific to the Maitiand area of the
St, Lawrence River will not be prepared at this time.

Dupont produced tetraethyl lead as a gasoline additive from 1965 to 1985 when the plant ceased operations. In
1985, Environment Ontarjo issued & fish consumption advisory in the Blue Church Bay/Maitland area based on
lead levels in sport fish caught during 1983 and 1984. In 1987, the advisory based on lead was removed,
however elevated mercury and PCB levels in older fish of some species still restricts fish consumption in this
area.

A 1984 Environment Ontario survey showed that the sediment chemistry had not changed substantially since
1975. The Nitrochem plant outfall did not have any discemible impact on sediment chemistry in the 1984
survey. Dupont discharges created a 3 km plume of elevated lead levels and had a smaller impact on sediment
levels of hexachlorobenzene (HCB), oil and grease, copper and possibly PCBs, cobalt and total Kjeldahl
nitrogen (Wilkins, 1987). The 1984 survey also showed that less than 1 percent of the lead emitted during the
plant’s 20 year operation remained within the study area and estimated that some 400 tonnes had been
transported downstream. The distribution in sediment of several inorganic contaminants including mercury and
PCBs in the 1984 survey also indicated a pattern consistent with a major input upstream of the Maitland area
(ie. Lake Ontario).
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Elevated levels of HCBs, oil and grease and copper in Maitland area sediments may be associated with the
continuing effluent from the Dupont monomer outfall. The need for further controls is being assessed through
Environment Ontario’s Municipal and Industrial Strategy for Abatement (MISA) program.

Public Involvenent

Phase 1 of the public involvemsnt program {informution dissemination sctivilies) ran from June o Sepiember
1588, This included an open housc in June, the coeation of a RAP display and slide show, production and
distribution of a brochure, fact shests snd druft terms of reference for & Public Advisory Committee (PAC) and
prescofations by RAP Team members to potentinl PAC member groups. Public views on waier quality issues
and copeems were documented.

A Public Advisory Committee (PAC) was formed in November 1988 with members from the following sectors:
Academia, Agriculture, Cottagers, Downstream {Quebec), Environmental Groups, Fishing, General Public,
Health, Industry, Labour, Maunicipalities, Mohawk Peonle, Power Generation, Shipping Recreation and Tourism
and Small Business. In January 1989 the PAC struck a subcommittee to develop goal statements. Eight goals,
along with an introductory perspective’ statement, were tabled at the March 1989 meeting of the full
committee.

The PAC meets monthly (every third Tuesday) and its subcommittees meet more frequently (some weekly).
Three subcommittees (Technical, Public Outreach, and Remedial Options) are presently operating. Membership
of the PAC has grown to approximately 40 members representing 17 sectors of the community.

Communication with the general public is continuing via open houses, trade shows and a RAP newsletter.
RAP Development

The RAP Team has been working since 1986 to unalyze and complete the data bese on envircnmental conditions
and sources in the Cornwall-Lake 5t. Francis arca. A report detailing environmental conditions and sources
was prepared and submitted for public review in November 1988 (St Lawrence River RAP Team, 1988). This
work has included coondination with Environment Canadan (Quecbec Region), Environment Quebec, the United
States Environmental Protection Agency, the New York State Department of Environnmental Conservation
(DEC) and the Mohawk Governments of Akwesasne.,

RAP team efforts are presently being directed towurd the completion of a remedial options discussion paper.
Chapters of the paper have been reviewed in draft form by the Public Advisory Committee. Additions and
suggestions from the commitiee gre being incomorated as well as input from a remedial options technical
workshop on feasibility and effectivensss of remodial options, held in March of 1991. Evaluation and selection
of preferred options will follow with public TEVIEW,

International Activities

Mechanisms for the involvement of Environment Quebec, New York Stale Department of Environmental
Conservation and the Mohawk Governments of Akwesasne have been identified. In March 1988, the Mohswlk
Governments of Akwesume were officially recognized by the Boerd of Review for the Canads-Ontario
Agreement Respecting Gread Lakes Water Quality (COA) and their direct participation in the RAP welcomed,
In July 1988, the Canadian RAP Steening Committse also welcomed the contributions of Environment Quebac
throwgh linison with the RAP Team,

The St. Lawrence River Restoration Council was formed in May 1989 with representation from the Cornwall
Public Advisory Committee (PAC), the Massena Citizen’s Advisory Committee (CAC) and the Mohawks Agree
on Safe Health (MASH) group. The Council was supported by these groups as a forum for information




exchange until 1991. The Cornwall PAC withdrew its support becanse of internal difficulties with
represenistion on the council.

Although the IUC specifies the development of binational RAPs for areas of concern which are shared between
the U.S.A. and Canada, New York State is developing a separate Remedial Action Plan for the Massena area of
the St. Lawrence River area of concern. It continues to be COA's position that a binational RAP effort with
New York State is required. The goul of such a joint RAP development process with DEC was partially
achieved in May 1988 with an agreement between Environment Canada, Environment Ontario and The New
York Department of Environmental Conservation (NYSDEC) to develop joint statements on environmental
problems and goals for the Cornwall-Massena area of concern. Subsequent meetings between the Canadian and
United States RAP Teams have outlined a process for the development of these Jjoint statements which requires
input from Environment Quebec, the Mohawk People of Akwesasne and the Canadian and United States
publics. A joint goal statement (below) has received the approval of the Cornwall PAC, Massena CAC and the
Mohawk People through the St. Lawrence River Restoration Council, as well as Environment Quebec and a
Jjoint statement of the problem in the form of a Cornwall-Massena Stage I summary report has been prepared.

Joint Goal Statement for the St. Lawrence River Area of Concern:

The goal of the Cornwall and Massena Remedial Action Plans is to restore, protect, and
maintain the chemical, physical and biological integrity of the St. Lawrence River ecosystem,
and in particular, the Akwesasne, Comwall-Lake St. Francis and Massena Area of Concern in
accordance with the Great Lakes Water Quality Agreement,

The goal of the Cornwall and Massena Remedial Action Plans includes protecting the
downstream aquatic ecosystem from adverse impacts originating in the Akwesasne, Comwall-
Lake St. Francis and Massena Area of Concern.

In general, cooperation and coordination among and between the various groups and agencies involved in the
Comwall/Massena area of concern has improved, but much more remains to be done. There exists a unique
opportunity in this multi-jurisdictional area to effectively share the benefits from recent initiatives such as the
Canadian St. Lawrence River Action Plan in Quebec, the Canadian Great Lakes Action Plan in Ontario and the
Superfund Investigations in New York. The presence of observers from the New York State Department of
Environmental Conservation, the Massena Citizen’s Advisory Committee (CAC) and Environment Quebec at
PAC meetings has been useful in improving communications.

Canadian officials continue to monitor transboundary pollution from Massena sources on two fronts. F irst, staff
of Environment Canadz, Environment Ontario and Environnement Quebec are providing input to the EPA
Superfund, State Superfund programs and the EPA 106 Order for the clean up of the three Massena industrial
sites (General Motors, ALCOA, Reynolds) and river sediments. Secondly, the sharing and review of Canadian
and American ambient data is occurring through the RAP process. Analysis of this data confirms that
transboundary movement of PCBs from Massena is ongoing. An initiative to coordinate monitoring activities in
this section of the St. Lawrence River has been supported by all agencies involved and plans are underway to
begin discussions at an international workshop to be scheduled for February 1992 in Massena.

Human Health

Elevated levels of contaminants in the Great Lakes basin and the public and scientific concern about the
associated effects on human health have motivated the Greai Lakes Health Effects Program. A study of the
effects on human health of consumption of contaminated in sport fish and wildlife has been designed by Health
and Welfare Canada. The Cornwall area residents are no exception in their concern over human health and the
relationships between consumption of fish and wildlife and human exposure to contaminants. Having
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consumption advisories on fish because of mercury and PCB contamination and being an area of high consumers
of fish and wildlife, these residents may have a greater exposure to contaminants. Comnwall wes chosen as one
of two sites (Mississauga being the other) for a more detailed assessment of exposure to contaminants from the
consumption of fish and wildlife. The study consists of two questionnaires in a mail-out package: The Great
Lakes Basin Anglers Survey asks about fishing activities and consumption of sport fish from various Onterio
locations and includes @ few questions on health and lifestyle; the Fish and Waterfowl Consumption Survey for
the Cornwall Area asks about consumption of fish and waterfowl from specific Comwall area locations. A
second stage of the study will collect information on the range and levels of contaminants found in humans
consuming fish and wildlife from the Great Lakes basin by asking 100 volunteers to provide blood and hair
samples and complete a more detailed dietary questionnaire.

.

The native people on the Akwesasne Reserve have been affected directly as a result of their concerns over
human health and contaminant exposure through consuming fish and wildlife. Their subsistance lifestyle has
been altered drastically and the Mohawk Councils have issued advisories to consume no fish from the St.
Lawrence River of any size or species. Previous health studies have been inconclusive due to confounding
factors, however, the Great Lakes Health Effects Program through the Assembly of First Nations are currently
undertaking projects to address basin-wide and local native concems. '

Additional health concerns in the Comwall area relate to the glavated incidence of: bladder cancer in men,
pancreatic cancer in women; asthma and respiratory disease in men and; congenital anomalies. Although the
incidences are statistically non-significant (Health & Welfire Canads, 1991), the possibility of dissase trends
that may be related (o environmental contamination is suggested. Further study has been suggested and a
recent updated report from the Eastern Ontario Health Unit is pending.

RAP Timetable

The approximate timetable for the St. Lawrence RAP is outlined below, with initiation and target completion
dntes given for major milestones.

Activity Initiation-Target Completion Dates

Phase 1, Public Involvement Program
Identification of Desired Use Goals
Identification of Remedial Options
Selection of Preferred Remedial Options
RAP (Stage 2) for Review

June-September 1988
November 1988 - 4 quarter 1989
2= quarter 1990 - 2= quarter 1991
3™ quarter 1991 - 2 quarter 1992
3~ quarter 1992 - 4* quarter 1992

Ongoing Studies

This document summarizes environmental conditions and identifies environmental problems in the Comwall area
of concern, based primarily on information and data collected prior to 1990. As the RAP progresses through
Stage 2, this document will be supplemented with results of ficld work, analysis and the Public Involvement

Program.

The following activities have been designed to support the development of remedial options. Results of these
activities will also serve as a bassline against which to monitor the results of the implementation of remedial
options.

1. Studies to further quantify contaminant loadings and transboundary movement in
water and suspended sediment.




2. Surveys of sport fish, spottail shiners, waterfowl and mussels for contaminant
analysis as well as the completion of an investigation of the physiological impact
of contaminants on fish.

3. Additional studies of the environmental conditions of depositional zones in the
Quebec waters of Lake St. Francis, including a variety of ecotoxicological
studies.

4. Continuation of Phase 3 of the public involvement program which includes the
review of a comprehensive set of remedial options for the river by the Cornwall
Public Advisory Committee.

5. Monitoring of zebra mussels is underway to determine densities and distribution
of this exotic species now present in the AOC.

6. Comwall Waterfront sediment assessment to determine availability of
contaminants to the biota and further define the need for sediment remediation.

7. Through the use of existing fish tainting threshold concentration data for Domtar’s effluent,
dispersion modelling and detailed review of Domtar’s process and effluent treatment, the fish
tainting issue will be further investigated in 1991.

8. A pilot fish and wildlife exposure study is underway in the Cornwall area in cooperation with
Health and Welfare Canada’s Great Lakes Health Effects Program. The local concerns on
consumption rates and exposures will be addressed through questionnaires and hair and blood
sampling for contaminants in volunieer participants. In addition about 140 personal interviews
are being conducted by three local interviewers in the Lancaster area, near Comwall. A
separate project to address native concerns in the Great Lakes basin in also underway in
cooperation with the Assembiy of First Nations.

Comments from the Public Advisory Committee on the Stage I report were very thorough and provided the
RAP team with useful insight into the concems of the local community, Responses to the PAC on every
individual comment were presented in written and verbal form. Changes/additions to the document as a result
of their comments were included if the information was available. However, additional information to
supplement the Stage I document is being collected and interpreted and will be presented in an addendum or
included in the Stage II report. The major topic areas to be addressed in more detail include: shipping and
industrial spill occurences and spill readiness, local and long-range air deposition of contaminants, up-to-date
effluent loadings and a mass balance for the river, leachate and groundwater contamination and, the incidence
and causes of fish tumours and tainting.

MISA

Environment Ontario is implementing a program called the Municipal-Industrial Strategy for Abatement
(MISA), which will require, at a minimum, the application of Best Available Technology Economically
Achievable by direct dischargers of effluent to the surface waters in Ontario. The goals of the MISA program
is the virtual elimination of persistent toxic substances. Requirements for the pulp and paper (includes Domtar),
organic chemicals (inciudes Courtaulds Fibres and Comnwall Chemicals), inorganic (ICI) and municipal (includes
the Comnwall sewage treatment plant) sectors are currently being developed. The St. Lawrence River in the
vicinity of Cornwall bas also been selected as a MISA pilot project site. The goal of this study is to develop
procedures for setting effluent requirements based on the more stringent option between Best Available
Technology Economically Available and water quality based requirements.
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MISA monitoring sctivitiss in the area of concern have boen extensive. Recent data (post |967-88) for
municipal and industrial discharges is not yet available for most facilities in Comwall with the exception of
Domtar. The reports should be released in the coming months. Effluent data for the Domtar mill was issued
by Environment Ontario in the summer of 1991 snd subsequently in October. This information is not presented
in this Stage 1 document because the report was in the final review stages at that time. All recent MISA
monitoring information will be presented in a future addendum or included in the Stage 1I report.

MISA pilot site activities include the use of 8 model to simulate the hydrodynamics, dispersion characteristics
and far-field transport of pollutants. This model is being applied for the entire width of the St. Lawrence River
at Cornwall and will evaluate the water column dispersion pattern downstream of each of the point source
discharges. Modelling the effects of point source discharges will aid in the selection of appropriate control
options.

Impaired Uses

The St. Lawrence River in this area provides a wide array of beneficial uses, many of which are impaired 10
some degree. Table I outlines conditions for impaired use as outlined in Annex 2 of the Great Lakes Water
Quality Agreement and their application to this arca of concern. A summary of environmental conditions,
problems and impaired uses is provided in Table 1-1 (see Summary of Environmental Conditions and
Concems).
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Table I Conditions for Impaired Uses  and their Application to the St. Lawrence River at Cornwall-

Lake St. Francis

CONDITION FOR IMPAIRED USE

— —— e
e e

1. Reatrictions on fish and wildlife consumption

Impaired. In Loke 52 Francis (from Gles Wltar - Queben Baedor) spart fih
possurnpion [ restriciod: humis conmimption sdvisory for walieygo
{ =45 em), niribern pike [ =45 ¢m), white sucker { =35 cm), gmalimoath
bam (535 am) and black crappie {> 15 em} dee iosleviled merury bevels
sturgeon {>45 em) anid channed catfish { =30.cm) des 10 elovated PCH
fevels. In ke Nonk Channel (e, Power Dam 1o Glos Wslter: walleys I
{ 35 cm), veliow Perch > 25 cm), northern pike =45 cm) Is ihe South
Chansel (Cirmss River 1o Ife Jsuse); walleye { =43 cm ), oocthern peke
(>45 cm), channel catfish (>55 cm), carp {>75 cm) and sturguon
(>45 cm). Children under 15 and women of child-bearing nge are mivised
10 eat only species which are fully unrestricted. Mohawk advisories ettt
consumption of all fish specici.

2. Tainting of fish and wildlife flavour

may have been associated with Domtar effluent; Domiar study results;
creel census survey of 900 anglers indicated no problem. 1990 survey

Purther study required. Ancedotal ¢vidence; previous reports of fish tainting I
inconclusive but is being reinvestigated in 1991

3. Dagradation of fish and wildlife populations

Impaired. Fish community probably shifted as a result of Seaway and dam
construction. [mpacts on sturgeon and walleye probable due ta flooding ol
historical spawning areas. Bxploitation (spori, commercial and subsiste nee)
continues to be a major factor controlling fish population abundance.
Information on other sport fish species does not include any recent changes
in aintus of ey sigeilitence (1984-1995) howsver dorn proc jo 196 ke ot
saillahile except for yollow perch, Terch populstions bave fluctunted snon
the mid-70s but no trend is appareat i.¢. no significant increase or decrease
im propuilation size. Iepact of mecond wefirm musse] imasion cannof be
guantified &l thie eardy stpe in the imvasion. Incremenial litbors] xone
isabsitEt loms due 1o sharplme developenant activilees ik i problem. impact
of contaminants on fish sbundance is unknown, Waterfowd production has
been reduced by welland loss; impacts of contaminanis unknown; us¢ of the
area by slaging walerfow] is suspected to be down. Data on other wildlife
species not available.

4, Fish tumours or other deformities

Impaircd. Lip papillomas reporieid on white suckers; 1990 survey {preliminary}
faund liwer tumoars imwalleye (clise (o 20% mnles, S0%: fomales) and
white suckers but no conclusions can be drawm from data prior 10
histopathological confirmation.

5. Bird or animal deformities or reproductive
problems

Fuarther study required. No impacts have been identified. The potential for
such imprirmonis exli pven the levels of contominsnts which s
grnerilly somparable 10 other areas in the Grent Lakes where ssch
impainnents have been documended. The absanse of colonies of pesting
cogmorunis, guill, and @ subsiantial popalation of migk festrict sudy
opperriunlties Amecdotal evidenty on the Alovesosne Besoris {Psew York)
has been documented. I

6. Depradation of benthos

Impaired. Benthic community structure impaired due 10 habitat restrictions;
contaminani uplake documented, inorganic contaminant levels in sediments
exceed Provincial Sediment Quality Guidelines to protect benthic
community.

7. Restrictions on dredging

Impmired. Sediment contaminant levels (nutrients, oil and grease, melals and
PCBs) in some arcas ezizsd guidelines for open water disposal of dredged
sediments.
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(Table I cont"d)

Condidon for Impalred Uss

8. Eutrophication or undesirable slgan

Application to 6t. Lawrance RAP

lmpaired. Nutriem enriched conditions combine with low flows in nearshore
wresa of Lake 51, Frencis bo produsce slgee smd sesocistied odosr; algsl grosth
on weed beds.  Algal prowih may be breoming more promesnees] nosoms
arema. Loss of emergess weed beds i 0 comizming problem. 1 is possible
thit m plagn gosmmaaniny shifl is occurring with the exoik Eiemalsn milfoll being
roplaced by mative speciss. Aguabis plant prodiciann ks sxiensive diss o
comhlsatios of mmrieat lspuis snd changes in sysem hydmslics dus w
Seaway/dam construction.

%, Memrictane on deanking walee, or sz snd
odour prehlaa

Impaired. No resirictions for the City of Cornwall; historic (early 1980s) taste
and odour problemmy downstrsam of Comwall caused by phenolic and other
arganle deachareges fenen Domisr; adiione] resiment costs (fie carbon Gliemn)
incurred for Glen Walter plani (1988) to prolect against impact from
transboundary movemenl of FCBs from Massens (wnd arganics from
Cormwall); potential impairment for private intakes where no tresiment is

employed.

10. Beach closings

Impaired, Sevdenl hanch cdosures during 19, 19ER, and | F89; elevated bacians
levels downsiream of Cormwsll; No beach closures in Lake S1. Francie,
Quebet during 1987, 1988, 1989 or in Oniario during 1984, 1991,

11. Degmdation of aesthetics

Imipaired. basse of uprimted squnic weeds eolisct m embaymenis and crasie
localized water quality, odour and aeahelic impairment and potential health
hiznnd; odesr of affluests in smbsnl walor creabs mpairment.

13, Added come to agrewiere snd indasiry

Tmpaired. Costamines levels have advsmely affected commensial fisharies by
rendering some specion ummarkeishis in some eress.  Caniamioant levels sod
yenersl degradation of soms sport fish species has probably sivessely affecied
the local touriam indsisiry.

13. Degredstion of phyloplenkion and
zooplankion populatsiiis

Further stody required. None documented, however; the healthy fish
coEmumity is Isdicazive of wishle plankion commanity. Eehes muasel invasion
may have major impacl on plankion community.

14. Loss of fish and wildlife habitat

Impaired. Construction of the Seawsy and dams had » mujor impact on fish and
wildlife habital in tzrma of physical alieration associsted with dredging,
changs in habizst stabiiity due i Aooding snd sishilizaticn of waisr levels and
siream chazmel mamphometsy bave affecied squatic plant and wetland
communities. Continual shoesline development has affected both wildlife and

nearshore fish habjiuis,
——

" Impairment of beneficial use{s) means "a change in the chemical, physical or biological integrity of the Great
Lakes System sufficient to cause any of the following™: [14 conditions for impaired use] (Annex 2, Great
Lakes Water Quality Agreement of 1978 as amended 1987).

K¥




| I
TABLE OF CONTENTS I
MOHAWK COMMUNITY OF AKWESASNE . . . ... cuuunmmnasssiossossgnnsssssnnns i l
Words of Spiritual Communication . .  « c« vy v rv v v resesss P T R POy I L e T e i
ACKNOWLEDGEMENTS . . « < oo v oot eeeeateateeannnsnnrnneteasianasanonsas V '
LIST OF PUBLIC ADVISORY COMMITTEE MEMBERS . ... ... ... it enrernarranas vi
FOREWORD . . . . it ittt ittt tnmseaaaaaeceeesssaninnsnarseaatonasnnssseesn-= vil
TABLE OF APPENDICES .« s o5 v s saas s asiisdalsnansssnssassnssannesassssssass Vil
LIST OF TABLES . .t o e mscsia n aie o nTscsas om0 sin sin s a5 6 sn 0 mn e m om0 xix
LISTOFFIGURES .. ...:vvvovroeccenass L LU P S LN IS claia o Fe PP C SR R 4, l
1.0 SUMMARY OF ENVIRONMENTAL CONDITIONS AND CONCERNS . .......cioauns O |
2.0 SOCIO-ECONOMIC PERSPECTIVE . . ... .. ittt it ia it saan s s e 2-1 I
2.1 Description and Geographic Extent . . . ... ... ... ... i et 2-1
2.2 The MUBICIPAIEES - « « « « « o o o« e e e e et e e e e e s et e ot e e 2-1
221 Comwall ... ... ... ittt it i e e e 2-1 l
2.2.2 The Municipality of Charlottenburg . . . ... .. ... ... 2-3
2.2.3 The Municipality of Lancaster Township . ........... ... ... 2-5
2.3 Akwesasne Mohawk Community . ... ... ... .cv et naaaanrrtrnanannnnaans 2-6 '
3.0 THE MOHAWK PERSPECTIVE ... ... . ...t ittt ena e caasnanan 31
4.0 THE PUBLICINVOLVEMENT PROGRAM . . . . ... ... rrnnernaccssansnaresons 4-1 l
4.1 Introduction . . ... ... ...ttt ieetton o aan et 4-1
42 PublicInformation . ....... ... oc vt soenanrnannceaes s tannanes 4-1
4.3 The Public Advisory COMmIIEtEE . . . . . . . . . ... ittt vnee s arsssoarnnnsssens 4-3 l
5.0 ENVIRONMENTAL DATABASE ... ...t iiavnnernnrnensoonrrnenaannssos 5-1
5.1 Physical Characteristics of the St. LAWIence RIVET . ... ... ovvnvunerovnnannonnnnn 5-1 '
52 WateT USBE o v v v v v v st v vesesooae e saae s et astsnnassrssannsaeeassssann 54
521 Water SUpply . . o - v it a it e et st e s 5-4
522 SportFishing . . ... ..cut ittt oo 36
5.2.3 Commercial Fishing . . . . . . . .. .. inmin it ie i s it ens 5-8 l
5.2.4 Akwesasne Fishery . . . . . .. .. .. ittt i s s s i 5-9
525 Waterfowl Hunting . . . . . . . . .. .. ittt it st s e 59
5.2.6 Nature Appreciation . . . ... ... ...ttt ntnrneneoarassroetasannns 5-10 l
5.2.7 Shipping, Navigationand Dredging . . . . . . . . .. ... v 5-10
53 LANd USE o v o v v vt v v v i n e e st 5-10
6.0 DESCRIPTION OF ENVIRONMENTAL CONDITIONS ANDCONCERNS ................ 6-1 I
6.1 Water QUality . . .. . ..o vttt ittt e 6-1
T T 17 7 T 6-1
3 WA (0 7= 117 6-7 .
6.1.3 Inorganic COMMINANIS . . . . . v oo v s v oo v a s ot nn oo acn ot oseess 6-10
6.1.4 Organic COMAMINANLS . . o o o o ot v v vt v v n s a it sasmaama st assssnnsnaanss 6-19
6.1.5 DDk WAIET . . .« . e ee e e e e e e e eee e e e 6-27 .
Xv1 I




AR e .. 621
6.2.1 SuspendedSediments 6-2‘1’
6.2.2BouomSediments ............................. 629
) B S e B ....-..-....-..---.6-29
6.2.2.2Chemical .......................... ...._....6-29
6.2.2.3 PCBs and Other Organic T S s o ., ..631
6.2.2.4 Inorganic e SO O« STk .. 635
R e .....-.-...6—39
6.3.1Bemhiclnvertebrales ......................... 6-39
6.3.2‘Fisharies ...................................... ...-.,_.-._..6-39
6.3.2.2 Tu:i:EantsnnFidundFishTﬂm:mﬂ Gl g g AT HIRIRRTYS ......._,._.6-41
5323 Fiahpfnduﬂhcmmdﬂi.ﬂ.ﬁhmim 6-42

3. 071 AR ....-.........._-_._. F P
6.3.3.2WaterfowlPopuIalions 6-46
6.3.4Conmmin&ntsinBiota ..........
6.3.4.1 v RN B S RS e L. 647
Er.?u.#.'l.‘.-‘.pnnmh.-...-. m e _-...-6—51
6.3.4.3 wildlife - g il T .- .-,-..-........6-53
6.3.4.4ﬂLh:thu....,,..-.... ...... 6-61
6.4 Aesthetics - -l 6-63
6.4.1AqualicweedGrowlh ..................... e et ER e 6-64

6.4.2 Fish e Wesd Gt R L R ...665

7.12 Kl (formerly ElL}J!:nran'L'l Che:micals-Stanchem ......................... . 1-5
7.1.3 Courtaulds Fibres and Courtaulds Films fokosed T M B
7.1.4 E:mw'u.'l.'l‘h'u:rP-:rl'luLiunCn.‘rmm'llel..-._-.-_..._-- g e e 7-8
7.1.5 Emuﬂ-ﬂlTUF_'ll.'H'_l' A
7.1.5.1 Toxicity of Comwall Industrial Dischargss 10 Rainbow Trout anvd Daphnie Magna - © 79

7.2.2 wu.unﬁmalsms ........................................... 71-16

?,I-Jmmusphﬂﬁ:[-lwmﬂus NS e ) B A _-,...-...-1-16

'?Jﬁiﬂﬂﬁ:ﬂ?ﬂhﬂ&uﬂmlﬂli‘hlrgm..

T.#ﬁmtﬂ.:gnhmﬂmezmnm...... ..... e T .._-.......-1-18

1.4.1(.H:|I-Bnrici...

7.4.3 Muha.wkl;‘nun:ﬂut'ﬂuummu ........ L T-19
1.5.1 I-ln.m.,-ms 720

xvit




‘

TABLE oF APPENDICES

APPENDIX | ST, L.a.mﬂfm:ﬁmvﬁnmrﬂauuww, twn.......,.........._..:.1 J

A.FPEHD]H.’ IL. L‘IHINF‘.‘!NG WATER QUALI'J’&' e BBt I T T T PR | Y |

APPENDIX 117 CONTAMINANTS 1y SUSPENDED SOLIDS, g7 LAWRENCE RIVER, 1979 anp l
EDHE ........... o T ITi-]

APPENDx IV, LOCATIONS AND SPECIES E‘DMPDEH‘I{}H OF BENTHIC EGMMUN!'HEE IN
THE §T. LAWRENCE RIVER NEAR EDRNWALL. RS e e

APPENDIY L E'HARCTERISTTC-E OF ELEC'T'REI'FISHING STATIONS AND STATION DATA _
AFPENDy VI, SPORT Fisy C{JNTJ‘I.J".-JJN:'&NT DATA, sT. LAWRENCE WVER . v e

APPENDIX WIL. L"-'FLUENT."EFFLUENT MDHTTIJRJ‘NG DATA: DOMTAR FINE PAPERs ‘v ¥
APPENDIX VI, EFFLUENT MGNITGR!NH DATA: DOMTAR DIFFUsER (COMPOSED OF

EFFLUy OM DOMTAR. Icr, L'DHN“W.-'LL.L CHEMIC, AND

STANCHEM i T N ViIl-1
APPENDIY X INFL L.'ENT-"EFFLUE]"-T MﬂHITDRLNG DATA: 1y CORNWALL (FORMERLy CIL

L‘GHWALI'_.J... R e e mna IX-]
APPENDIX x !!\T'LL’ENTJEFFLUENT ME}NJTDHIHG DATA; CORNWALL E]‘-!EHIEALS LR |
APPENDY X1, INFLL‘ENT."EFFI..UE!&T MDNFTDRING DATA; FFANE‘HEM ..... R SRR " ) |
APPENDIX X, INFLUENT.-'EFFLUENT MﬂNJTEIRFNG DATA: C‘GURTAULDS FIBREs . . w0+ XII-1
APPENDIx X PHFLUENT-’EFFLLFENT MDNJTDRING DATA. EEIRN"I-I-'ALL WATER POLLUTION

-E.‘ﬂi'.'-J"J'RDLFLAN'I' Rl N ey VEE e i e X117-}
APPENDIX Xiv, TOXIcTy RESULTS FOR !'.'!DRNW:‘LLL EFFLUEHTS CAEE LY e s XIv-)
APPENDIX XV, EPILLS HEFDHTED IN THE CDRNWALL DIST'RIE'T, 108880 S < XV.
APPENDIY Xvi LOADINGS OF SPECIFIC Fﬂ]‘.LL-'TAH’TS FROM CORNWALL DUTF-"-LLS.

I'.i'a'fl'i.l-ﬂ!r........_.. R R TR I XVi-|
APPENDIX Xvn. AT‘M{}SPHEH_I'U I}EF‘{ISTT']DN DATA .. ..., e LI = v .« AVii-1
AFFENDIXIWJ!.ETLDSS&RY. ..... ....... « XVIit-1
APPENDIX XIX, GREAT LAKES BASIN ‘l"ﬂUNl.’.'r-'l.‘JF-T'HE-?EAR SPOTTAIL SHINERS DATA

SL'MMPLH!ES.-........ R R e XIX-1

Xviij




Table 1

Table 1-i
Table 5-1
Table 5-2

Table 5-3
Table 5-4
Table 5-5
Table 5-6
Table 6-1

Table 6-2
Table 6-3
Table 6-4
Table 6-5
Teble 6-6
Table 6-7

Table 6-8
Table 6-9

Table 6-10

Table 6-11
Table 6-12

Table 6-13
Table 6-14

Table 6-15
Tahle 6-16

Table 6-17
Table 6-18
Table 6-19
Table 7-1
Table 7-2

Table 7-3
Table 7-4

LIST OF TABLES

Conditions for Impaired Uses” and their Application to the St. Lawrence River at Comwall-Lake

St. Erancis| .. . WA o OB N e BN xiv
Summary of Environmental Problems and Sources . . . ... ..o v it i i 1-2
Tributaries Entering the St. Lawrence River at Cornwall-Massena-I ake St. Francis . . . . . . .. 52
Estimates of Sport Fishing Effort and Harvest - Lake St. Francis (Ontaric)

(MNR, 1987a; MNR, 1990) ... .. ... ... ittt enotnrtsonerrnannnnns 57
Commercial Fish Harvest Statistics and Quotas; Lake St. Francis (Ontario) . . . . ... ...... 5-8
Port of Cornwall Cargo Stalistics . . . . .. ...t iv ittt ittt a s 5-11
Dredging Operations performed in Lake St. Francis (1979-1988) .. ................ 5-12
Distribution of Land Use in the Comwall-Lake St. Francis Area of Concern . . ... ...... 5-13
Fecal Coliform Concentrations (organisms/100 ml) in St. Lawrence River Surface Water (1.5 m
depth) Duning 1980 . . . . . .. . . ittt ittt it et i e e 6-2
Fecal Coliform Concentmtions (organisms/100 ml) in St. Lawrence River Surface Water (1.5 m
depthy During 1982 . . . . .. . .. . i e it e s e 6-5
Fecal Coliform Bacterial Densities (geometric mean organisms/100 ml) at Eastern Health Unit
Monitored Beaches, 1989 . . ... ... ...ttt 6-6
Fecal Coliform Concentrations (organisms/100 ml) in St. Lawrence River Surface Water

Samples Offshore of St. Regis Akwesasne I.R. No. 15 During 1987, 1988, end 1989 .... .. 6-8
Raisin River Surface Water Quality, 1980-1984 . . ... . ... ... ... et inrmnnn 6-11
Total Phosphorus Levels in St. Lawrence River Water at Cornwall-Massena, 1988 ... .. .. 6-12
Chemical Water Quality Results in the St. Lawrence River at Cormwall, 1985 ... ....... 6-16
Summary of Sediment Chemistry in the St. Lawrence River at Cornwall-Massena, 1985 . . . . 6-32
Comparison of Sediment Mercury Concentrations with Distance Along the North Shore of the

St. Lawrence River (Source: Anderson, 1990} . ......... ... . ¢ttt enanrnnns 6-37
Summary of Data Collected in the St. Lawrence River, Near Corawall During Electrofishing,

1986 (MNR, 1987B) . . . . . . it ittt et ettt snaaan et inosannssanenss 6-44
Contaminant Residues (ng/g) in Young-of-the-Year Spottail Shiners . . .. ... ......... 6-48
Comparison of Environment Quebec and Environment Ontario Sport Fish Data for Lake

St FRaNCES . . ... .. vttt ettt i st e st 6-51
Restrictions on Fish Consumption as Promulgated by Quebec and Ontario . ........... 6-52
Consumption Restrictions for Lake St. Francis {Ontario Waters), the North Channel and South
Channel of the St. Lawrence Riverat Comwall . . . ... ........ ... 0o 6-53
Concentrations of Mercury and PCBsin Walleye . . . . . ......... ... ... 0u . 6-54
Mean Concentrations of Organochlorines (ng/g wet weight) in Lake St. Francis and Comwall
Island Area Waterfowl 1988 (OMNR, publicationpending) . .................... 6-59

Mean Concentrations of Organochlorines (ng/g wet weight) and Metals (mg/kg) of Lake
St. Francis Waterfow] (Local and Migrating Birds Combined) Fall of 1988 (CWS, 1990) . . . 6-60
Mean Concentrations of Organochlorines (ng/g wet weight) for Snapping Turtles on Cornwall

Island 1988 (OMNR, publication pending) . . . . . . . . v i vt v e v i s e s s m s m e 6-61
Chlorinated Dibenzo-p-dioxins (CDD) and Chlorinated Dibenzofurans (CDF) in Caged Mussels

(ng/g wet weight) and Bottom Sediment (ng/g dry weight) June, 1988 .. ............. 6-63
Typical Characteristics of Cornwall Industrial Discharges . . . . .. ... ... ... ... ...... 7-3
Spills from Courtaulds Fibres, June 1986 to June 1990 . . . ... ... ... ... o 7-13

Summary of Annual Loadings of Persistent Toxic Substances from the City of Comwall ... 7-15
Occurrence of Organochlorine Pesticides, PCB, Polyaromatic Hydrocarbons and Chlorinated
Benzenes in Whole Water and Suspended Sediment at Wolfe Island, 1982-1986 . ...... .. 7-23

Xix



Figure 2-1
Figure 5-1
Figure 5-2
Figore 5-3
Figure 6-1
Figure 6-2
Figure 6-3
Figure 64
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10
Fifrure 6-11
Figure 6-12
Figure 6-13

Figure 6-14
Figure 6-15
Figure 6-16
Figure 6-17
Figure 6-18
Figure 6-19
Figure 6-20

Figure 7-1
Figure 7-2
Figure 7-3
Figure 74

Figure 7-5

LIST OF FIGURES

St. Lawrence River Areaof Concernn . . . .. .o v i it i oo eea ittt noannn 2-2
Percent Flow Distribution in the St. Lawrence River Channels . ... ................ 5-3
Location of Major Industry, Intakes and Outfalls in the St. Lawrence River Area of Concern . 5-5
Land Use in the Comwall/Lake St. Francis Areaof Concern . .. .o v o v v v v o ont 5-15
Station Locations for 1980 and 1982 Surveys . .. ... ..ot cve st annn o nasns 64
Station Locations, Akwesasne Beaches . ... ... ... .. . e r e 6-9
Station Locations for 1988 SUIVEYS . . & v v v v v v v v et it e e s e e 6-13
Stalion Locations for 1979 Survey . . . . . .. it i i i i e s 6-14
Station Locations for 1985 Surveys
Mercury Concentration and Load from Comwall Effluent Discharges, 1988 ........... 6-18
Total PCB Concentrations {ng/L) in the St. Lawrence River, 1988 . ... ... .......... 6-21
Station Location of Inland Waters Directorate Quebec Region . .. . ... .. .. ...... ... 6-22
PCB Concentrations in Water Samples - North of Comwall Island . . ... ... ......... 6-23
PCB Concenlrations in Waler Samples - South of ComwallIsland . ... ... .......... 6-24
Total PAH Concentrations (ng/L) in the St. Lawrence River, 1988 . . . .. ... ......... 6-26
Total PAHs in Suspended Sediment in the St. Lawrence River at Cornwalt, 1988 . . ... ... 6-30
Distribution Pattern of PCB Concentration (ng/g, dry weight) in Lake St. Francis Sediments,
TCrY e o e o s TS o R RTIER: o oi e O eSS P 6-33
PCB Levels in Sediments from the Cornwall-Massena reach of the St. Lawrence River, 1985 6-34
Mercury Levels in Sediment, 1985 .. ... ... ot e 6-36
Distribution Pallern of Mercury Concentration {ng/g, dry weight) in Lake St. Francis Sediments,
1981 . Mes. . Bk . . - ol L s s E T s R e e 6-38
Distribution of Environmental Quality Zones, July 1985 . ... ..... .. ... .. ... ... 6-40
Electrofishing Station Locations, October 1986 . . . ... ... .. ..o, 6-45
Trends in Mercury Content (ug/g wet weight) in the Edible Portion {dorsal musculaiure) of
Lake St. Francis Walleye, 1970-1987 . . . . ... .. it it i it s a v aa e 6-55
Comparison of Mercury Concentrations in Length-Standardized Walleye from upstream and
Downstream of Comnwall . . . ... ... . ... .ttt tmmaaaa s 6-56
Cornwall Point Sources . . . . .. . ittt it mi it s e e s 7-2
Schematics of Sewers at Courtaulds and Caravelle Carpets .. ... ... ... oo, 7-7
Concentrations of Total Phosphorus, Nilrate + Nitrite and Chloride in the St. Lawrence River at
Wolfe Island (1977-1985) . .. . . . . o it i it it i i st s et a e 7-21
Loadings for Total Phosphorus, Nitrate + Nilrite and Chloride in the St. Lawrence River at
Wolfe Island (1977-1985) . . . . . .. i i it ittt i mmmtae e amm et ssssan 7-22
PCB Concentrations and Loadings in Suspended Sediments in the St. Lawrence River at Wolfe
Island (1982-1985) .. . o it ittt ittt et i a s s 7-24
ix




1.0 SUMMARY OF ENVIRONMENTAL CONDITIONS AND CONCERNS

The St. Lawrence Area of Concern (AOC) includes the waters from the Moses-Ssunders power dam to the
eastern outlet of Lake St. Francis. This includes waters shared by the United States, Canada, and the Mohawks
at Akwesasne.

Three municipalities are located in the AOC, including: The City of Comwall, and the muncipalities of
Charlottenburg and Lancaster Township. Part of the Mohawk Community of Akwesasne is also located in the
AOC. Each of these communities is dependent, to varying degrees, upon local industry, agriculture, commerce
and tourism for employment.

The St. Lawrence River AOC provides a wide variety of industrial, municipal and recreational uses, including:
boating, shipping, hydro-electric power generation, domestic and industrial water supplies, waste assimilation,
sport and commercial fishing, hunting, nature appreciation, swimming and recreational water sports; however,
many of these beneficial uses are impaired to some degree by contaminants. The primary contaminants of
concern, i.e. those which cause negative effects locally and/or can be found at levels which exceed criteria or
objectives established to protect human health, aquatic life or the beneficial uses of the water body, include
polychlorinated biphenyls (PCBs) and mercury. Other contaminants of concern inciude: zinc, lead, chromium,
polychlorinated dioxins and furans, polynuclear aromatic hydrocarbons (PAHs), phenols, and oils and grease.
Many other organic chemicals and other metals can also be found in the AOC at low (trace) concentrations;
however, dilution, media transfer and/or degradation of these contaminants is so great that there are no local or
measureable effects. Causes of impairment other than chemical contamination include habitat loss, excessive
growth of aquatic vegetation, and bacterial contamination.

Sources of these contaminants include: historic and ongoing point sources; non-point sources, including
agricultural runoff, urban runoff, leachate from landfills, atmospheric emissions and upstream contaminant
loadings; and transboundary sources from industrial facilities in Massena, New York.

The environmental impacts caused by these contaminants of concern, along with their sources, are summarized
below and in Table 1-1.

HEAVY METALS AND TOXIC ORGANICS IN FISH AND WILDLIFE SPECIES
Fish

The two contaminants of concern in fish in the AOC are PCBs and mercury. Fish from Lake St. Francis
contain higher concentrations of both chemicals, than fish upstream of the AOC, suggesting that the sources of
contamination are gither historical end/or ongoing local discharges mcluding those from Massena, New York.
Mercury levels are also higher in fish collected from the north channel of the St. Lawrence than elsewhere in
the AOC. Conversely, PCB levels are higher in fish collected from the south channel (U.S. side) than they are
elsewhere in the AQOC.

Mercury is the major contaminant restricting consumption of most sport fish species, the only exceptions are
yellow perch, bullhead and panfish. PCBs are responsible for consumption restrictions on sturgeon, channel
catfish and most recently, walleye from the south channel of the St. Lawrence River and Lake St. Francis.
PCBs in commercial and coarse fish species also exceed consumption guidelines, and result in the sporadic
closure of commercial fisheries. Presently the carp and American eel fisheries are closed. PCB levels in
young-of-the-year spottail shiners exceed the Great Lakes Water Quality Objective for the protection of fish and
wildlife that consume the fish and increased dramatically in 1989 and 1990 at several sampling sites in the south
channel.
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The Mohawk Governments of Akwesasne also issued advisories in 1978 and again in 1986 to women of child
bearing age, pregnant women and children under the age of 15 not to consume any fish species taken from the
St. Lawrence River.

The impact of contaminants on the fish community has not been quantified, although PCB and mercury levels
in fish do not appear to be high enough to cause direct chronic or acute lethal effects. Preliminary studies of
liver tumour incidence mtes in walleye and white suckers are under way, which show fairly high incidence rutes
(20% males, 50% females). In addition, lip papillomas were found on white suckers during a 1986 survey, and
lesions on young-of-the-year fish were found in a 1987 survey; however, these reports could not be confirmed
by edditional sampling.

Wildlife

The levels of tolal chlordanes and PCBs in waterfow] collected in the AQC in 1988 exceeded Health and
Welfare maximum residue limits in poultry. Metal analysis showed elevated levels (ntove other Great Lakes
areas) of lead in breast muscle. While lead body burdens are not directly finked to biologically available lead,
lead poisoning does occur and is of concern in this area. The major source of the lead, i.e. environmental
versus lead shot, has not been determined.

Coplaminanis in other wildlife species have not been extensively studied; however, contaminants measured in
three snapping turtles mirrored those found in waterfowl, but at levels substantially higher. The biological
signficance of this dats is unknown; however, both OMNR and the Mohawk Governments of Akwesasne have
placed advisories against the consumption of turtles.

DEGRADATION OF FISH POPULATIONS

Historically, changes in the river brought on by the construction of the Beauharnois Dam (1930s) and the more
recent construction of the St. Lawrence Seaway (late 1950°s) impacted the fish community because of their
effects on the physical habitat, water levels, and currents. Sturgeon, walleye, muskellunge and American eel
were negatively affected, while yellow perch, bass and northern pike benefited from these changes. Despite
contimued heavy pressure from commercial, sport and subsisience fishing and habitat loss, the fish community
appears to have reached some stability. The only exception is the sturgeon population, which has continued to
decline considerably over the last several decades.

BACTERIA

Historically, the St. Lawrence River from the Thousand Islands to Comwall, was bacteriglly contaminated
primarnly as & resull of sewape from ships and communities atong the river, Bacienal levels in the AQC more
recently (1980°s) often exceeded Provincial Water Quality Objectives untif 1990, resulting in sporadic beach
closings in the ares. Fotal coliform deasities in Domtar's pulp and puper mill effloent sugpest thad it i o major
contributor, however speciation shows Klebsiella pneumoniae (not a human health concern) to be the dominant
organism. Recent monitoring of the effluent has shown a decline in bacteria levels discharged due to
operational changes. High fecal coliform densities in the vicinity of the Courtaulds Fibres/Courtaulds Film
complex in 1982 indicated additional inputs from storm water or combined sewer overflows. Private shoreline
sephic systems downstreatn of Cornwall are also suspected sources of bacterial contamination. Upgrading of the
Corowall sewer system and expansion of Water Pollution Control Plant in 1988 has minimized the combined
sewer overflow problem.




NUISANCE AQUATIC PLANTS

Lake St. Francis has extensive heds of submergent and emergent aquatic vegetation. The drastic reduction in
velocity and increased sedimentation resulting from the construction of the St. Lawrence Seaway is believed to
be the major contributing factor to the increased aquatic plant growth. The invasion of the exotic Eurasian
milfoil and its subsequent expansion has also contributed to the proliferation of dense growth of aquatic
vegetation,

Harvesting equipment is used by the Raisin Region Conservation Authority to harvest approximately 200 acres
of aquatic vegetation each summer. Without the use of the harvesting equipment, access by small craft to and
from marinas would be difficult. The accumulation of uprooted, decaying vegetation on the shores of Lake St.
Francis has lead to localized, short-term impairment of water quality and aesthetic degradation, resulting in 4
loss of tourism and a drop in nearshore property values.

Lake St. Francis water quality also exceeds the Ontario phosphorus guidelines for the avoidance of nuisance
algae in lake systems. As a result algal growth in the lake has besn prolific in hot summers.

METALS AND TOXIC ORGANICS IN SEDIMENTS
Dredging

Dredging in the AOC is done to maintain the shipping channel through the Lancaster Bar in Lake St. Francis;
however, concentrations of cadmium and chromium exceed Environment Ontario’s open water dredging
guidelines at this site. Environment Ontario’s guidelines are also exceeded for chromium, copper, iron, nickel,
mercury, lead and zinc at several sampling sites in both the north and south channels of the river. Except for
iron, the mean values for all inorganic contaminants were higher in the north channel than the south.

Benthic Community

Provincial Sediment Quality Guidelines are set according to three levels of impact to the benthic commumity: (1)
no-effect level; (2) lowest effect level; and (3) severe effect level. Within the AOC, zinc, lead, copper,
chromium, nickel, arsenic, and cadmium all exceed the lowest effect level.  Zinc, lead, mercury and copper
samples taken near Courtaulds Fibres exceed the severe effect level.

Oils and greases also exceeded the Provincial dredging guidelines in 74% of samples collected in 1985 from the
north shore and 33% of the samples from the south shore. The highest concentrations were present downstream
of the Domtar/ICl/Comwall Chemicals diffusers and around St. Regis Island. Benthic species richness at these
sites were poor and only pollution tolerant species were common.

AESTHETICS

Aesthetic impacts in the AOC include: visnal conditions, such as oily slicks, foams, scums, and floating debris;
objectionable odour and/or taste of air and water; excessive aquatic weed growth; and objectionable colour and
turbidity. These aesthetic impacts are caused by anthropogenic activities, such as spills and effluents, as well as
naturally occurring phenomena such as algae blooms and microbiological activity.

A suspected aesthetic impact in the AOC is fish tainting. A 1986 fish survey detected several walleye with off-
odours caught near the Domtar discharge; however a 1988 creel census showed no evidence of & tainting
problem as determined from angler opinions of the taste of their catch. Results from a 1990 fish tainting survey

14




were inconclusive. Differences in odour of indigenous perch collected upstream and downstream may be
attributable to other factors and not Domtar’s effluent. Further study is scheduled for 1991.

ZEBRA MUSSEL

An environmental problem which is likely to emerge in the next few years is the invasion of the zebm mussel.
The first discovery of this species of mussel occured in late 1989 in the south channel of the St. Lawrence River
and sampling in 1990 has confirmed mussel colonies at new locations in the south channel and on buoys in
Lake St. Francis. No mussels have yet been found in the North Channel although their spread to this location is
a certainty. Their prolific nature, feeding habits and colonization of hard substrates is likely to cause a major
shift in the ecology of the AOC, and additional operuting costs for local commerce and industry.

SOURCES
Point Sources

Prior to 1960, Ontario’s industrial plants and municipalities did little to control the liquid waste discharges to the
environment. There were no government agencies to develop and enforce pollution control policies, and few
municipalities or companies had pollution control policies or strategies. Asa result, BOD, suspended solids,
mercury, zin¢ and sulphuric acid were discharged from local and upstream industries at concentrations far
higher than today, with much of the contaminants remaining in sediments in the AOC.

Currently, there are three primary direct wastewater discharges into the St. Lawrence River at Comnwall: the
Domtar Fine Papers and ICI (formerly CIL)/Comwall Chemicals diffuser; the Courtaulds Fibres and Courtanlds
Films (closed 1989) diffusers; and the City of Cornwall sewage treatment plant outfall. Marimac (closed 1990),
a former direct discharger, was connected to the municipal sewer system in 1988.

Domtar

Domtar discharges the largest amount of effluent, which is relatively high in BOD, and suspended solids. The
company has installed an additional clarifier to control spills within the plant. This clarifier bas also served to
improve the removal efficiency of suspended solids from Domtar’s effluent. The soluble component of the
effluent contains low concentrations of resin and fatty acids which can be toxic to fish if available at high
enough concentrations and chlorinated and non-chlorinated phenolic compounds. A new Control Order has
recently been served on Domtar. It requires the mill to control spills, BOD and adsorbable organic halogens
(AOX, which is a measure of the concentration of chlorinated organic compounds) to at least a minimum
stendard set for all kraft pulp mills in Ontario.

ICI (formerly CIL)/Cornwall Chemicals

The effluent from ICI (formerly CIL) combines with the effluent from Comwall Chemicals and discharges
through a submerged diffuser which is shared with Domtar, ICI uses the mercury cell process to convert salt
into sodium hydroxide and chlorine. Its liquid effluent is treated and concentrations of mercury meet the
Federal Chlor-Alkali Regulation. The effluent has met this regulation for more than ten years.

Comwall Chemicals produces inorganic and organic chemicals from the chlorine and sodium hydroxide
produced at ICI. Its effluent is clarified prior to discharge but contains significant quantities of carbon
tetrachloride and chloroform, The company has recently taken steps to reduce levels of these chemicals in its
effluent.




Courtaulds Fibres/Courtaulds Films (closed 1989)

The Courtaulds Fibres and Courtaulds Films liquid process effluents are discharged through two diffusers - one
acidic and the other alkaline. These effluents are charucterized by extremes in pH, high BOD; and low
suspended solids. The acidic effluent also contains high concentrations of zinc, to which elevated levels in
sediments and biota have been attributed. Environment Ontario’s toxicity studies in 1984 found Courteulds’
effluent extremely lethal to fish (LCg, normally between 2 and 10 percent), however, no in-stream zone of
toxicity could be confirmed with sampling, due to dilution by the large volume of river water.

Non-point Sources

Non-Point sources of contaminants {0 the AOC includes: upstream inputs from the Great Lakes Basin and the
upper St. Lawrence River; the Raisin River, which drains the largely agricultural area between Comwall and
Lancaster; urban runoff from the City of Comwall; four active waste disposal sites (three municipally operated
sanitary landfill sites located in Comwall and Charlottenburg, and Domtar’s waste disposal site); two closed
waste disposal sites (the Old City of Comwall landfill site, Courtaulds Fibres industrial waste disposal site);
and atmospheric emissions, both from local Cornwall industry and from Massena, New York. Contaminants
contributed from these sites are considered to be relatively minor. The type of contaminants vary, but in
general include one or any combination of the following: nutrients, bacteria, inorganic and organic
contaminants.

TRANSBOUNDARY SOURCES

With the exception of potential impacts on migmtory fish populations, pollutants originating from Cornwall
sources do not have transboundary effects in New York State waters, due to the prevailing flow regime around
Comwall and St. Regis Islands; however, the Cornwall sources do impact on the Quebec waters of Lake St.
Francis and downstream.

More than 25 studies that have been conducted in the Massena area by both U.S. and Canadian agencies since
1979 indicate that ALCOA, General Motors Central Foundry and Reynolds Metals have been and continue to be
the largest source of PCB’s to the St. Lawrence River between Lake Ontario and the Quebec border.
Furthermore, these studies strongly suggest that PCBs are actively transported from Massena to depositional
areas within Canada. Reynolds and ALCOA are known to be the major atmospheric dischargers of
Polyaromatic Hydrocarbons (PAHs). Dioxins and furmns exist on the Reynolds property, which borders the St.
Lawrence River. Reymolds also emits fluoride to the atmosphere; however, the impact of the fluoride on the
aquatic environment is expected to be negligible.

Contaminated sediments in the Grasse River and the St. Lawrence River adjacent to the industrial properties are
subject to federal clean-up activities, EPA has designated a section of the river as a SUPERFUND site and
other areas are subject to a 106 Order for remediation. Primary concerns are PCBs and PAHs in sediments,
their potential to bioaccumulate in the aguatic ecosystem and resuspension both at present, because of wind,
wave and shipping effects and also, during clean-up activities scheduled to begin in 1992.
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2.0 SOCIO-ECONOMIC PERSPECTIVE

2.1 Description and Geographic Extent

This document deals primarily with impacts and sources on the Canadian portion of the St. Lawrence River area
of concern. The Canadian area of concern extends from the Mases-Saunders Power Dam in the west to the
outlet of Lake St. Francis in the east (Figure 2-1). Although there are no direct discharges of contaminants into
Lake St. Francis, it has been impacted by Comwall sources and is thus addressed in the RAP. The Remedial
Action Plan also includes the Ontario tributaries of this portion of the St. Lawrence River with respect to their
role as sources to the area of concern. The largest of these, the Raisin River Watershed (Figure 2-1),
discharges into the St. Lawrence River at Lancaster.

This chapter summarizes the demography and geography, social patterns, and wealth on the Ontario north shore
of the St. Lawrence River including Lake St. Francis. The four municipalities represented in this outline
include the city of Cornwall and Charlottenburg, Lancaster Village and Lancaster Township. Information
sources for this section include personal communications (us identified below for each municipality), public
information booklets published by the City of Comawall and Revenue Canada (1988).

The area is in the eastern-most tip of the Province of Onptario and, in the east, borders the Province of Quebec.
To the south, beyond Lake St. Francis, is again the Province of Quebec, the lands of the Mohawk People and
New York State.

2.2 The Municipalities

2.2.1 Cornwall

Corawall is located on the north shore of the St. Lawrence River at the western edge of the area of concern. Tt
lies approximately 110 km upstream of Montreal, Quebec and 120 km southeast of Ottawa, Ontario. It is the
home of several major industries (Section 4.0) and the seat of the Three United Counties (Stormont, Dundas,
and Glengarry). Situated on the north end of the International Bridge to the United States of America, the city
of Comnwill is the immediate northern neighbour of the Mohawks of Akwesasne. The Mohawks are an integral
part of the social fabric of this part of eastern Ontanio.

Having a total land area of 3,367 hectares, the municipality has a population of about 53,405 (Statistics Canada,
1986). The aduit population is about 34,500 of whom approximately 7,000 are above pension age. The child
(under twenty years) population numbers about 12,000.Information on the City of Cornwill has been drawn
from the Comnwall Data Book, 1988; City of Comwall Community Profile; Comwall Parks and Recreation
1988/1989 Annual Activity Guide; and the Corawall Chamber of Commerce Business and Industrial Guide.

The People and Their Economics
Although the population is largely English or French, close to 12 percent of the population have other ethnic

origins, Cornwall can therefore be Joosely described as multicultural. However, close to 40 percent of the
population has a bilingual capability in English and French.

Of the 34,000 people of working age (15-64 yesrs), as of the 1986 census, o litthe over 26,000 were in the
jabour force. This indicates a 9.9 percent rute of unemployment which is above the provincial average. The
percentage of self-employed persons in Cornwall is below that of the province as a whole. More than 30
percent of the households in Cornwall have an annual income of less than $15,000.00 and the average weekly




eamnings, in Comwall, have besn consistently below the national average over the last decade. In fact, the
average household income is $8,861.00 below the provincial average of $38,733.00.

Wages in the manufacturing sector tend (o be in line with the provincial figures, however, incomes in Comwall
tend to be lower than the national average. This trend of low incomes in Comwall may be due to the high
incidence of minimum wage operations combined with above average numbers of part-time jobs. The city of
Comwall is, according to Revenue Canada (1988), ranked as the 99th poorest city in Canada. Only 66 percent
of private dwellings are owned by the occupants which is 7 percent lower than the provincial sverage.

Industry

The city of Comwall is considered to have a highly industrialized base with about 7,000 persons employed in
manufacturing and related industries. Tmditionally, the city’s major industry has focused on the production of
fine papers, textile and chemical products. However, there has been a recent diversification of considerable
magnitude in the local manufacturing base.

There are currently 94 firms located in the city, producing a wide range of goods and materials for both local
and extermal markets.

As means to attract and regulate viable industrial growth, the city of Cornwall maintains a large, fully serviced
industrial park. Located in the east end of the city, the part has direct access to both Highways 401 and 2, is
3.2 km from Cornwall Harbour, 4.8 km from the International Bridge and has adjacent access to the C.N.R.
mainline.

A comprehensive range of industrial uses is allowed and the entire park is provided with municipal water and
sewer services, paved roads, fire hydrants, natural gas and heavy service hydro power.

Parks and Waterfront Recreation

The city of Comwall has two waterfront parts, Guindon and Lamoureux. At the east end of Lamoursux Park is
Marina 200 which is a municipally owned facility,

2.2.2 The Municipality of Charlottenburg

The Municipality of Charlottenburg, in the county of Glengarry, is the immediate eastern neighbour of the city
of Cornwall. The southern boundary of the Township is the north shore of Lake St. Francis. The north
western edge of Charlottenburg adjoins the suburban/rural municipality of Comwall Township. To the west is
the Village of Lancaster and Lancaster Township.

Information for this section has been provided through personal communications with Mr. M. Lapierre (Clerk-
Treasurer), Mr. R. P. Stanton (Planner/Chief Building Official) and Mr. B. Daigle (Recreation Director).

The People and Their Economics
Having a total land area of 32,388 hectares, the Township has a population of 7,008 (1988 figures). It is the

largest township in the Three United Counties, in terms of both population and land area. Over the last five
vears there has been a total population growth of 8.15 percent.

Population breakdown shows 1,140 children under ten yzars, 1,068 youths between ten and twenty years, 498
young adults between twenty and thirty five years, 2,855 adults between thirty five and sixty five years, and 698
senior citizens over sixty years.




On an economic level the penple of Charlotienburg have been even more affected by the history of
unemployment, which has adversely restricted the entire area.

The population of the municipality is dispersed into two large villages; Martintown and the historic
Williamstown. There are also several smaller villages and communities along, or close to, the banks of Lake
St. Francis. There are also several small niral communities.

The people of Charlottenburg tend to find their employment opportunities in the city of Comwall although some
commute to Montreal which is only a matter of approximately one hour by road. There is some employment
found within the Township where industrial growth is beginning to occur,

Charlottenburg Township was one of the first in Ontario to be home to European settlers. Among the
celebrated figures of Canadian history who were residents of this Township were Simon Fraser, David
Thompson and Alexander McKenzie. The whole municipality is steeped in history. This was the seitling place
of Sir John Johnson and his band of United Empire Loyalists. The villups of Williamstown was named for the
father of Sir John Johnson.,

The village of Williamstown, seat of the municipality, is also the home of the oldest Agricultural Fair in Ontario
and one of the oldest in Canada.

Commerce and Industry

Commercial development might best be described as sparse, being limited to scattered shopping facilities
throughout the entire Township.

As previously noted there is a growing industrial element in the Township although there is no industrial part as
such. The only area in the municipality that could even remotely be considered as a Municipal Industrial Park,
is the Richmond Road site. The Township owns approximately 130 acres of land, which has & potential for
development. The potential for developing these lands, however, is severely restrained due to poor access and
drainage. There is a need for major infrastructure improvement of road construction and servicing.

Furthermore, there is an additional 80 acres adjacent to the Township land that does not have drainage
constraints. However, this acreape is in private ownership and also requires extensive infrastructural
improvements. The municipality does not have the fiscal capability to undertake the infrastructural
improvements necessary to convert these 210 acres into a Municipal Industrial Park.

A study of industrial development opportunities was recently undertaken. Within the Township, in 1987, there
were two large to medium sized enterprises employing 100 to 125 persons, four medium sized firms employing
20 to 55 persons while the remaining fums employed 10 or fewer persons.

The land use survey identified 34 industrial firms. These include not only the more typical industrial enterprises
such as manufacturing or metal fabrication, but also service-related activities such as long-distance trucking,
tourism-related activities including marinas and boat repair services. Also in this calegory were small scale
service industries such as welding establishments and contracting firms.

Other fairly extensive tracts of land have been designated for industrial or commercial related uses in the official
plan of Charlottenburg. All of this land is in private ownership. No assessment of the number of vacant lots or
size of each parcel has been undertaken. There is a brand new multi-tenant general industrial structure,
approximately half of which is presently occupied.
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Parks and Waterfront Recreation

Along the north shore of Lake St. Francis, in the municipality, there are seven privately owned marinas calering
to large numbers of avid water-sports enthusiasts.

In Martintown is the Raisin Region Conservation Authority, responsible for the Raisin River which drains
through the centre of the Township to Lake St. Francis.

Park areas include: the 107 acre Raisin Region Conservation Authority Marina and Conservation Arca
Complex; the Raisin River Provincial Park which consists of 84 acres of land along the Raisin River; Cooper
Marsh Conservation Park including 361 acres of the Charlottenburg Marsh which is the largest underdeveloped
area of natural wetland on the north shore of Lake St. Frances; and Charlottenburg Provincial Park.

2.2.3 The Municipality of Lancaster Township

Lancaster Township covers the area from its weslern boundaries with Charlottenburg Township and the village
of Lancaster, through to the Ontario/Quebec Provincial border. The boundary to the south is the shoreline of
Lake St. Francis.

Information for this section has been provided through personal communications with Mrs. Lebrun (Clerk-
Treasurer, Villuge of Lancaster) and Mr. M. J. Samson (Clerk, Municipality of Lancaster Township).

The People and Their Economics

Lancaster Township has a land area of 25,036 hectares and a population of 3,360. This is a municipality which
might be considered lean on population and tax base.

The economic base for the people of this rural municipality has fluctuated. The farming the farming community
tends to be well established, in both dairy and corn production, however, the people of the village=s in Lancaster
Township have not fared well economically, being relatively far from the cities of Cornwall and Montreal.

Commerce and Industry
Commercial development follows a scatter pattern throughout the municipality consistent with rural settings.

A sense of the employment opportunities afforded the people of Lancaster Township will be seen in the sparse
commercial and industrial development that has taken place in the municipality. At this time there are
approximately thirty small industries and businesses, which would employ from two to ten people, in fact, of
the 135 job opportunities available in the municipality, 40 jobs exist only because of two truck stops and service
stations on Highway 401 which passes through the southern part of the Township.

The largest employer in Lancaster Township is Glengarry Aggregates employing 40 people. The Township
does not have a Municipal Industrial Park.

Parks and Waterfront Recreation

Glengarry Park, a Provincial Park, alongside Lake St. Francis, together with privately owned Lancaster
Trailer/Camping Park and a KOA facility at Bainsville, make up the parks in the Township. There is a
privately owned marina at Bainsville, on Sutherland Creek, which is a tributary of the St. Lawrence River.
This marina is close to the mouth of Sutherland Creek.
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2.3 Akwesasne Mohawk Community

Akwesasne lies within the provinces of Quebec and Ontario as well as New York State. The Mohawk lands
encompass several islands including Cornwall, Pilon, Coloquboun, Yellow and Ile Saint-Regis as well as
portions of the south shore of the St. Lawrence River. The people are governed by the Mohawk Council of
Akwesasne.

Population

The present population of Akwesasne is approximately 6,000 registered on the "Canadian® membership roles
and 4,200 on the "American” membership roles. Another 400 are not registered on either roles but consider
themselves Mcohawk Nation citizens. The total population is approximately 10,600.

The Mohawk people of Akwesasne are registered as Native peoples in both Canada and the United States.
Approximately 34% of the population is absent from the community at any one time. They will be working and
living in the surrounding arca and all over the world. The growth rate of the populetion averages about 2% per
year. The growth mte and the retuming elderly has a serious effect on the social services.

Language

Approximately 70% of the Akwesasne’s residents speak Mohawk as a first language and English second. Many
of the elders speak only Mohawk. The Mohawk language is taught throughout the school system from
kindergarten to high school.

Community Services

Community water systems take their water from the St. Lawrence River near the village of St. Regis. Only the
village of St. regis and the American portion of the community are on a treated water system. Most of the
other people in the community depend on wells.

The village of St. Regis has the only sewage treatmend facility. The rest of the community depends upon septic
systems to dispose of human waste.

Electricity is supplied by the St. Lawrence Power Company for Comwall Island, Quebec Hydro for the Snye
and St. Regis Village, and Niagars Mohawk for the United States.

Solid waste from the Canadian portion of the community goes to the Massena landfill site, while the American
portion dumps in the Town of Bombay landfill site. A solid waste recycling plan is being prepared for
implementation. Two abandoned landfill sites, one on Comwall Island and one in the Snye are being capped
and closed.

The Mohawk Governments of Akwesasne maintain their own education systems. Three school systems provide
a "Canadian®, "American” and a traditional education expenience.

Police services are provided for the Canadian portion of the commmunity. Fire protection services are provided
by a volunteer fire departmeat.



3.0 THE MOHAWK PERSPECTIVE

As Prepared by The Mohawk Community of Akwesasne
introduction

A thousand years ago, the Great Lakes Basin and the St. Lawrence River System were home to many Native
Nations. Each of these nations living within the context of their territories, each of these nations having a
different perception of the whale, but all of them honouring the earth as their mother. This single over riding
principle of family, was the power of these nations. All people, animals, plants and things had a place in the
process of life. The spirits of the earth, sky and waters talk with all life and shared the beauty of the Creator’s
purpose. The native people formulated govemments, religions and cultures which respect this whole and tried
to preserve the dignity of all. Many centuries were needed to develop the complex co-operative world view, so
that it was present in every aspect of human life.

Within the Great Lakes Basin and St. Lawrence River System, there are some 350,000 Canada/USA federally
recognized native people and approximately 7,000,000 acres of Canada/USA federally recognized native lands.
These lands are found in the most crucial areas of the system. Most of the connecting channels have associated
native territories, and much of the Canadian shoreline is dotted with native communities. These native
communities have special legal, cultural and political powers recognized by the governments of Canada and the
United States.

Historical Review

The St. Lawrence River was called "Kaniataraowaneneh” which means "the majestic and magnificent river”, by
the Mohawk people of Akwesasne. The river has been a provider of fish, wildlife and other resource stocks. It
has been the road which our people have travelled for trade with other nations and acted as a defence moat in
times of war. The bounty of the river has made possible the growth of Akwesasne as a community of Mohawk
Indians.

Archaeological evidence has shown a thriving population of Iroquoian peoples occupied this area for some 5000
years. Conflicts with the Huron and Algonquin Nations, strengthened the resolve of the Mohawk people to
remain in this resource rich area. The remains of comfields, longhouses and other structures can be found on
the islands and mainland of the territory.

The earliest record of a Mohawk settlement in Akwesasne is 1746. The Jesuit priests of Montreal with & group
of Mohawks from Kahnawake came down the river to establish a mission. At the present village of St. Regis,
they were met by a group of Mohawk people who were occupying the current site. These two groups merged
to form the present day Akwesasne comnunity. A church was established and built in 1753.

In the 1800s after the war of 1812, the border between Canada and the united States was established. The
border cut straight through the Mohawk Community of Akwesasne. This split the community into & "Canadian
portion” and "American portion®. By 1867 and the formation of the Dominion of Canada, border problems had
begun to disrupt the Mohawk Nation Council of Chiefs. In the early 1900s, the St. Regis Band Council was
established by the Canadian government, the St. Regis Mohawk Tribal Council was established by the United
States government, but the Mohawk Nation Council of Chiefs was still the sovereign Council of the Mohawks.
The complexity of the governments formed has made it almost impossible for the Mohawk people to mount a
single co-ordination effort except in the environmental issues.

In 1834, the Mohawk Nation Council of Chiefs and their allies within the Seven Nations Treaty, called on Great
Britain to stop the destruction of the St. Lawrence River due to the construction of the Beaubamois Barge
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structure near Valleyfield, Quebec. The Mohawk Nation Chiefs explained that the construction of these
structures would cause the water levels to be affected upstream in the territories of Akwesasne. Marsh
meadows used for agriculture and livestock would be affected, fishing grounds and spawning beds would
decrease the fish stocks in the river. The officials of the British Governments believed that the compensation in
the form of money was the only goal of the Mohawk Chiefs. The Mohawk Chiefs in several meetings made it
clear thal they were worried about the river’s destruction. The British Government paid compensation to the
Mohawk Chiefs for their losses, doing nothing about the river’s destruction.

In 1949, the greatest engineering feat was about to be started, the construction of the St. Lawrence Seaway was
to open up the starving markets and ports on the Great Lakes and increase the wealth of the whole region. The
St. Lawrence Seaway was seen as the centre piece for this start. Problems great and small were swept aside in
the maddening drive to complete the project. The Mohawk Chiefs of Akwesasne, however, saw their small
lands being destroyed by earth movers. Their fields polluted by river dredging and their wetlands destroyed.
Treaties and agreements which protected their place in Canada and the United States were being set aside by
these governments in their insane haste to finish the Seaway. By 1959, the St. Lawrence Seawny was finished,
the Mohawk lands at Akwesasne looked like a battle zone. Raw earth scars blemished the shorelines of the
islands and the mainland. Vast spoils areas grew no vegetation. Spawning beds and wetlands were destroyed,
and governmental indifference ignored calls by the Mohawk Nation Chiefs. To add injury to insult, the Canada
and the united States governments wanted to charge a toll to the Mohawk people to help the governments pay
for construction of the St. Lawrence Seaway.

By the 1970s however, another problem began to manifest itself. The construction of the St. Lawrence Seaway
and associated power dams greatly increased the potential for industrialization. Existing industries increased
their size and production and new industries moved into the area. This industrial expansion increased the flow
of contaminants into the air, water and lands of the surrounding area. The people of Akwesasne who depended
upon the natural resources of the area now found these resources contaminated and dangerous (o their health and
livelihood,

The vast array of contaminants and governmental indifference led the leaders of the Mohawk Council to start
the St. Regis Environmental Division in 1976. This division was to protect and enhance the natural
environmental of the community of Akwesasne and to act as an information, research and remedial facility to
improve the environment as well as informing the Mohawk community concerning environmental issues. It was
also to supply expertise and support to other native and non-native nations. These far reaching aims have been
and are still the goals of the Environmental Division. The St. Regis Environmental Division was the first
environmental division of its kind in both Canada and the United States. The St. Regis Mohawk Tribal Council
established their Akwesasne Environmental Health Division in 1985 in response to the General Motors toxic
waste site. The Mohawk people have also formed a public oversight and advisory group called Mohawks Agree
on Safe Health (MASH).

Mohawk Govemnments of Akwesasne

Akwesasne, the traditional name meaning "Land Where the Partridge Drums" is a Mohawk territory which is
situated on the shores of the St. Lawrence River and its territories are in Canada and the United States. The
territory straddles the international border at the junction of Quebec, Ontario and New York State. The towns
and cities in the immediate area are: Massena, New York to the west, Cornwall, Ontario to the north, and
Huntington, Quebec to the east.

Presently, the territory of Alkowesasne is governed by three Mohawk governments.
a. The Mohawk Nation Council of Chiefs.

This Council is the historical and active government of all Mohawk citizens,
comprised of nine life term chiefs and nine clan mothers. The Mohawk
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Nation Council is responsible to a larger alliance called the Six Nations
Confedenicy (Iroquois Confederacy) which meets regularly at the Grand -
Council Fire in Onandaga near Syracuse, N.Y.. The Great Law of Peace is
the ruling constitution of the confederacy and its member Nations.

b. The Mohawk Council of Akwesasne.
This council is 2 community government within the ternitory of Akwesasne,
It is an elective council voted in every three years by the resident voting
population of the "Canadian portion of the Mohawk territory®. It is
comprised of twelve (12) Chiefs, four chiefs from each of three electoral
districts: Snye, Cornwall Island and St. Regis Village. A Grand Chief of the
Council is elected by a simple majority from all electoral districts and acts as
a chairperson to the Council for a three year term. It provides, through
Indian and Northem Affairs Canada, various public service functions to meet
the civil needs of the community (ie. Education, Health, Environment,
Welfare, Land & Estates and Membership). The Mohawk Council of
Alwesasne 15 recognized by the Canadian government as having special
aboriginal rights according the Canadian constitution, Indian Act and various
other acts passed by the Canadian government.

¢. The St. Regis Mohawk Tribal Council.
This council is another community government within the territory of
Akwesasne. There are three elected chiefs and three elected sub—chiefs each
with a term of three years. The izmms, however, are not served
concurrently. The chiefs and sub-chiefs are elected from the electoral rolls
kept for the "American portion of the Mobawk territory”. It provides,
through the United States Federal government and the Burean of Indian
Affairs, various public and civil services (ie. Education, Health, Land &
Estates, Membership). The St. Regis Mohawk Tribal Council is recognized
by the American government as having special rights and privileges according
to the Clean Water, Clean Air and various other acts and laws.

Akwesasne Environmental Taskforce

These three governments work in co-operation from time to time on various issues. The Mohawk Governments
of Akwesasne believe that the environment is one such issue. Through the Akwesasne Environmental
Taskforce, the Mohawk Governments of Akwesasne are able to monitor and participate in all environmental
activities within our territory. The Akwesasne Environmental Taskforce is composed of the environmental
chiefs of the Mohawk govemments, all Mohawk government environmental directors and technicians, plus
represeatatives of Mohawks Agree on Safe Health and various non-native advisory groups.

S§t. Lawrence River Remedial Action Plan

The Mohawk Governments of Akwesasne in late 1987 and early 1988 began discussions with the Uniled States,
Canada, Quebec, Ontario, and New York State concerning the Mohawk governments involvement with the

St. Lawrence River Remedial Action Plan for the Comwall/Massena Area of Concern. On February 23, 1988,
all the governments agreed that:

1. The Mohawk Governments of Akwesasne support the concept of an international remedial
action plan for the Cornwall/Massena Area of Concemn,



2. The Mohawk Governments of Akwesasne will participate directly in the preparation of the
Remediat Action Plan. Personnel from the Councils will be mandated to fulfil this
function to the State and Provincial governments,

3. The Mohawk Governments of Akwesasne will provide out expertise and information to the
5t Lawrence River Remedial Action Plen on & reciprocal basis with the governmenis
involved in the plan.

4. The Mohawk Governments of Akwesasne propose that the governments of Canada and the
United States fund the activities of the Mohawk governments in support of the Remedial
Action Plan.

5. The Mobawk Governments of Akwesasne will prepare for submission and approval as part
of the St. Lawrence River Remedial Action Plan a Mohawk philosophical perspective of
the St. Lawrence River.

6. The Mohawk Governments of Akwesasne will participate in the evaluation and
implementation phase of the Remedial Action Plan.

The Mohawk Govemments of Akwesasne and the other governments have been working diligently to fulfil the
agreement.
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4.0 THE PUBLIC INVOLVEMENT PROGRAM

4.1 Introduction

Input from the public is essential to the development of both the Canadian and American RAPs. The GLWQA
recognizes this by requiring that the RAP process include citizen involvement: "The parties in cooperution with
state and provincial governments shall ensure that the public is consulted in afl actions pursuant to this Annex®
(GLWQA, 1987).

Development of the RAP has two major components: technical information compilation and public participation.
Public participation is an important and necessary component as it serves to inform the public, improve the plan
by gaining information and advice from the public, gain support for plan implementation and provide a
mechanism for accountability to the public. Public participation activities to date can be described by two
phases:(1) public information and (2) the establishment of & Public Advisory Committee (PAC).

The various tools that have been used to communicate with the general public have included: brochures,
newsletters, fact sheets, slide shows, newspaper inserts, articles in the local media, press releases, displays,
open houses, public meetings/workshops and other public outreach activities and services such as dedicated
telephone information lines and a RAP Resource Centre for Cornwall.

To establish the advisory committees, the lead agencies drew representatives from an army of community
sectors including agriculture, education, elected and appointed government officials, environmental groups,
industry, local municipal governments, native people, resident’s groups, sport clubs and private citizens. These
include both organizations that do and do not have an economic interest.

A citizen’s group called the St. Lawrence River Restoration Council was formed in May 1989, and is comprised
of members from the Comwall PAC, the Massena CAC and the Mohawks Agree on Safe Health (MASH)
group. Each of the above named organizations appointed four members to the Council. The Council is
supported by these groups as a forum for information exchange.

The public has played a critical role in shaping the process and products of the RAP. They have mobilized
community awareness and support, highlighted issues, contributed information, and added a great deal of
individual and collective energy to the project.

4.2 Public Information

The goal of Phase 1 activities is "To inform and educate the public about the Remedial Action Plan Process, the
existing environmental conditions and identify interested stakeholders”.

During the period of the contract the major public involvement activities consisted of:
*  Preparation and distribution of communications materials;
®  Presentation of an Open House;
¢ Development of a St. Lawrence RAP mailing list; and

e  Stakeholder presentations by RAP Team Members.



The communications materials consisted of two types: general information and media materials. The general
information materials included & bilingual 4 panel brochure, a 20 minute slide show with speaker notes, and a
portable, bilingual 4 panel display unit.

The above listed materials were complemented by a series of Fact Sheets and a Background Report on
environmental conditions in the study area which had been previously prepared by the RAP Team.

Media materials included a newspaper advertisement, French and English newspaper inserts, a journalistically
written article suitable for insertion in local community newspapers, a press release, and a media resource kit.

A St. Lawrence RAP logo was developed together with a graphic "family design® for newsletters, fact sheets,
letterhead etc. A dedicated RAP telephone line was installed at Environment Ontario’s Cornwall office and
advertised in the above materials.

Public exposure to the St. Lawrence RAP process has been extensive within the study area. It included:

e 30,000 copies (English) and 1,100 copies (French) of the newspaper inserts distributed to
area households. The inserts provided a brief overview of the RAP and announced the
first RAP Open House. A "tear-off” coupon was also provided for those desining
additional information or wanting to be included in the RAP mailing list. The advertising
inserts proved to be a highly effective means of advertising the Open House. In addition,
spproximately 120 persons retumed the “tear-off™ coupons.

#  Fact Sheets have been distributed through the Open House and information puckages
mailed to those persons who returned the "tear-off™ coupons.

¢  Newsletters have been distributed through mailing lists, the Cornwall Environment Resource
Centre, mall displays, various local trade and sportsman shows.

¢ The portable display panels featuring both bilingual information and take-home materials
were set up in local high traffic areas from July 1 to August 31, 1988. The portable
display panels have also been successfully used by the Public Advisory Committee (PAC)
in similar seftings.

¢ Local newspapers have provided excellent coverage through numerous articles including an
environmental supplement during Environment Week.

¢ The local radio station has provided excellent coverage of the RAP process and Public
Advisory Committee (PAC) Meetings including taped interviews of RAP Team Members
and the Chairman of the PAC.
The Open Houses and Displays in High Traflic Areas
The two RAP Open Houses and the displays in high traffic areas, held to date, have proved to be fairly good
forums for contact with the general public. Completed Feedback Forms conveyed the views and concerns of a
large proportion of those attending the Open Houses.
S§t. Lawrence RAP Mailing List
A computerized mailing list is now in place and it consists of:
e A master list containing all the records, listed in alphabetic order, by surname.
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s A stakeholder listing, which presents the names of all individuals and organizations/firms
identified as having a direct interest in the RAP. This is a subset of the Master list and is
also presented in alphabetical order, by sumame.

* A list of all Quebec records.
* A list of all U.S. records.
4.3 The Public Advisory Committee

A Public Advisory Committee (PAC) was formed and held its first meeting in November of 1988. Since that
time there has been a meeting held on the third Tuesday of every month.

The PAC consists of more than forty members and the average attendance at meetings has been about half with
mainly the same participants attending. Additionally, there tends to be an equal number of persons attending as
observers, including participants in the Massena RAP.

Initially the PAC elected an interim Chairman for a period of three months. At the end of the three month
period the Chairman was confirmed to his position for the duration of the RAP.

Since its formation, the PAC has elected a permanent chairman, worked with Environment Canada in hiring an
eXecutive assistant and public involvement program facilitator, established sub-committees, approved joint
statements and established communication mechanisms with New York, the Mahwwlk people and Quebec,
adopted use and source goals, carried out & public outreach program, and responded to a number of
environmental issues and community concerns.

The PAC has initiated the formation of four subcommittees: Goals, Public Outreach, Technical and Remedial
Options. In addition a Steering Committee consisting of the PAC Executive and RAP Team member exists to
set the direction for the PAC,

The Public Qutreach Subcommittee develops and implements both independent and joint projects with the RAP
Team in support of the RAP public involvement program. It has effectively played the key role in creating and
utilizing pew public outreach mechanisms to inform, involve and get feedback from the local community in the
RAP. Activities have included organizing and staffing displays at local malls and trude and sportsman’s shows,
making presentations to interested groups and clubs, investigating funding programs, and generally monitoring
the pulse of the community. Of particular interest to this committee has been involving both elementary and
secondary students in RAP activities. One of the major accomplishments of the PAC, through the Public
Outreach Subcommittee, was the June 199 opening of a St. Lawrence River Resource Centre in downtown
Comwall, through a federul grant. The centre has full time staff, provides information on the river and the
RAP to the community, and provides office space for PAC activities.

The Goals Subcommittee developed the PAC goals, which are the cornerstone of the PAC’s agenda and the
development of the Stage 2 report. The committee led the PAC discussion on amendments to the goals and
their final adoption, after which this committee was disbanded.

The Technical Subcommittee reviews and provides feedback on technical information prepared by the RAP
Team or other agencies, for the PAC. A major review carried out on the RAP Stage 1 draft report generated
an extensive list of comments for the RAP Team. In particular, concemn expressed that the following areas were
not adequately addressed: impacts from shipping, aesthetics, health concerns, aquatic weeds, spills, and fish
tainting. The RAP Team made revisions to the Stage 1 report to address and reflect these concerns; some items
will be addressed in the Remedial Options section of the Stage 2 report.
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The Technical Subcommittee also carries out major reviews of proposed U.S. clean-up plans for the General
Motors, ALCOA and Reynolds sites in Massens, and provides extensive briefs to Canadian and U.S.
authorities. The committee has addressed many issues including spills and tanker safety, human health, fish
teinting, aquatic weeds, and aesthetics.

The Remedial Options Subcommittee was formed to work with the RAP Team and the PAC throughout Stage 2
in developing remedial options.

The activities of the PAC, and each of the sub-committees, are being fully recorded and maintained in an
archival form. These records are being held, and made available to the public, at the St. Lawrence College
library in Comwall.

Overview of Public Involvement to Date

There exists significant local interest in the RAP process. The involvement would appear to be the result of
regularly held meetings and media coverage. It is anticipated this interest will be maintained through motivated
actions of the PAC and its sub-committees, although the public still questions the strength of government
commitment not only to developing the RAP but, in particular, to following through with implementation.

Underlying most of the public concern is a worry that pollution in the St. Lawrence River is having a negative
effect on the quality of life including health, recreation and the local economy. With respect to specific water
impairments, the issues identified to date by the public have, for the most part, been consistent with those
previously identified by the RAP Team.

There are indications however, that the interest levels will increase as the committee and the media develop
public motivation in the challenges created by the Remedial Action Plan.




5.0 ENVIRONMENTAL DATA BASE

5.1 Physical Characteristics of the St. Lawrence River

The St. Lawrence River is the outlet of the Laurentian Great Lakes, which have a drainage basin of
1,184,324 km? (Germain et Janson, 1984}, of which 774,000 km?® is located in Canada (Environment Canada,
1980). The St. Lawrence River originates as the outflow of Lake Ontario. It enters the Province of Quebec
downstream of Cornwall and flows another 300 km before reaching the esmary at the eastern point of lle
d’Orleans.

Ninety-five percent of the flow in the St, Lawrence River at Comwall is contributed by Lake Ontario. The
remainder is supplied by a number of relatively small tributaries originating in New York State and Ontario.
For the period of record from 1900 until 1986, mean annual outflows from Lake Ontario averaged 6853 m’/sec
(Environment Canada, 1989). The highest mean annual flows have occurred since 1972 due to higher than
normal precipitstion in the Great Lakes Basin. The highest recorded mean annual flow, 8948 m'/sec, occurred
in 1986.

There are several control structures on the St. Lawrence River. The Iroquois control dam is located about

50 km upstream of Comwall. This dam can be operated to control and regulate the outflow from Lake Ontario,
however, it is used only sporadically, mostly under low flow conditions in the river (International Great Lakes
Levels Board, 1973). Immediately upstream of Comnwall are the Moses-Saunders Dam and the Long Sault
Control Dam. These dams are the main control structures on the river between Lake Ontario and Cornwall.
They impound Lake St. Lawrence with flows through the Moses-Saunders Dam adjusted to regulate the level of
Lake Ontario. The Long Sault Dam has a sluiceway section which is operated to discharge flows in excess of
requirements at the Moses-Saunders Power Plants. This dam can also be used to control river flows and levels
within specified mnges if flows cannot be discharged through the power plants (Internutional Great Lakes Lavels
Board, 1973).

Other, lesser, controlling structures which affect the flow distribution in the Cornwall area include the
Wiley-Dondero Canal, the Comwall Canal Dam and the Massena Canal. A small flow of water (0.7 m’/sec) is
sometimes diverted into the Raisin River from Lake St. Lawrence at Long Sault. This diversion allows
improved flow conditions in the Raisin River during the summer months. The diversion is permitted for a
maximum of only 100 days per year (IJC, 1985a).

Lake St. Francis is impounded by the Beavharnois Dam which is operated by Hydro-Quebec. THs facility lies
at the end of a 25 km navigation and power canal which serves as the main outlet to the lake (International
Great Lakes Levels Board, 1973).

Water levels and discharges are controlled by the St. Lawrence River Control Board and are managed within the
framework of an IJC approved management plan which sets out maximum and minimum levels and operating
criteria.

River levels are elevated above 1930 levels for navigation and hydroelectric requirements (Sylvestre, 1989).
The minimum levels for navigation and the required discharge for hydro-eloctnc generation and flood control
from Montreal to Lake Ontario are considered together to determine the discharge at Comwall on a weekly
basis. The power authorities adjust their operation at the Moses-Saunders Power Dam to achieve these
discharges. Below certain flows (<7924 m/sec) the power authorities have the flexibility to peak and pond in
Lake St. Lawrence on a daily basis within certain guidelines set by the Board. Another major factor controlling
daily water level fluctuations in the upper river is wind-generated seiches on Lake Ontario.
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The formation of Lake St. Lawrence vastly altered morphometric and hydrological features of the river as far
upstream as Iroquois (Owen and Wile, 1975). Downstream of the Moses-Saunders Dam, the river divides into
a north (Comnwall) and south (intemational) channel around Comwall Island (see Figure 2-1). These channels
carry approximately one-third and two-thirds, respectively, of the total flow in this reach of the river

(7160 m’/sec measured April 19-22nd, 1989) (Figure 5-1). Current speeds can reach 3 to 6 knots.

Downstream of Cornwall, the river widens into the long shallow reach known as Lake St. Francis where the
current slows to less than 2 knots. Lake St. Francis appears as an enlargement of the St. Lawrence River, with
a surface area of 233 km’® and a mean depth of 6 metres, it has a volume of 2.8 km’ (Allan, 1986). By
agreement, the Quebec and Ontario suthorities maintain water levels in Lake St. Francis within strict limits
(+1 foot). This results in the outflow at Beauharnois (exit of Lake St. Francis) being adjusted to mirror
chunges in discharge at the Moses-Saunders dam at Cornwall. If more water is discharged into Lake

St. Francis, more is let out at Beauhamnois and vice versa. While this keeps water levels stable, flow rates and
volumes fluctuate. The mean residence time for water in the lake is approximately 3 days (Sylvestre, 1989).

According to Allan (1986), Lake St. Francis is only a temporary sink for water and sediments and their
associated contaminants. Similarly, Sloterdijk (1985) reports that sediment deposition in Lake St. Francis is
minimal, with the exception of a potential sink at its eastern end (Sylvestre, 1989). Kaiser er al., (1989)
estimate that 93 percent of the PCB load entering Lake St. Francis passes through the lake.

The major tributaries entering the St. Lawrence River in the Comwall-Massena area are all located on the south
(New York State) side of the river. Several minor tributaries (Raisin, Beaudette, aux Saumons, a la Guerre)
discharge around 27.5 m/sec to Lake St. Francis downstream of Cornwall (Sylvestre, 1989). The watershed
arca, average annual discharge and population for each tributary are shown below.

Table 5-1  Tributaries Entering the St. Lawrence River at Comwall-Massena-Lake St. Francis

e ——————
Tributary Watershed (km?) Discharge {m®/sec) Population
1667 31.9 36,060
3257 59.7 32,800
2357 20.8
404 4.25
189 33
1070 18.5
K] 1.4
——____  ——————————

* Environment Canada (1985)
! Sylvestre (1989)

Comwall, Ontario and Massena, New York (in the Grasse River watershed) are the major communities and
industrial centres on the international section of the St. Lawrence River, with populations of 14,856 and 53,405,
respectively (Kauss e al., 1988; Statistics Canada, 1986). The combined population of the nine Quebec
municipalities on Lake St. Francis, excluding Valleyfield, is approximately 12,000 (Sylvestre, 1989). The
Mohawk population of Akwesasne is epproximately 10,000.
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5.2 Water Uses

The Comwall-Massena area of the St. Lawrence River supports & wide variety of industrial and recreational
water uses. These include boating, shipping, hydro-electric power generation, domestic and industrial water
supplies, waste assimilation, sport and commercial fishing, hunting, nature appreciation, swimming and
recreational water sports. In addition, the river supports a diverse population of aquatic and terrestrial species.

In the Quebec portion of Lake St. Francis there are 11 beaches, 7 campgrounds and many small harbours which
are used extensively for swimming, boating, sailing and other recreational activities (Sylvestre, 1989).

5.2.1 Water Supply

The two major industries in Comwall, Domtar and Courtaulds Fibres/Courtaulds Films (Figure 5-2)use a
consideruble volume of water for processing and cooling. Cooling water does not contact the process and,
hence, is discharged unchanged except for an increase in temperature. Wastes are added to water used directly
in industrial processes and this water is discharged as effluent. The total amount of water used at Domtar is
about 130,000 m*/day while about 55,000 m*/day is used at Courtaulds. These amounts, together with that used
by the City of Cornwall, account for about 0.04 percent of the water flowing in the St. Lawrence River.

The water treatment plant (WTP) for the City of Comwall averaged 52,000 m’/day of intake water in 1987
(11.5 million gallons per day). It draws from Lake St. Lawrence located above the Moses-Saunders power dam
(Figure 5-2). The plant has a capacity of 83,270 m*/day (22 million gallons per day). Private dwellings in the
Comwall and Cornwall Island areas not serviced by the municipal water supply use ground water. However,
many summer cottages and homes which occupy much of the downstream shore obtain their water untreated
from the river (Sylvestre, 1989).

During 1987/88, a new municipal water treatment plant was installed downstream of Cornwall to service most
of the Village of Glen Walter, including the Islamic Institute. The new water intake is downstream of Pilon
Island and has a capacity of approximately 1,000 m/day.

In Quebec, four water intakes draw a total of 50,909 m*day to service Coteau-Landing, Coteau-Station,
Coteau-du-lac, Saint-Zotique and Salaberry-de-Valleyfield (Sylvestre, 1989). The St. Lawrence River, in total,
supplies drinking water for 40 percent of the population of Quebec.

There are no Quebec industrial discharges to Lake St. Francis; Valleyfield industries discharge downstream of
the lake into the Beauhamois canal (Sylvestre, 1989).

The water treatment plant for the village of Massena and several Massena industries also draw water from the
St. Lawrence. The Mohawk village of St. Regis water intake is located mid-river near the New York/Quebec
border,

Concern has been expressed for potential drinking water impairment due to measured concentrations of volatile
contaminants and PCBs in ambient water (Sylvestre, 1989), Treated drinking water supplies for Comwall and
Valleyfield are routinely sampled and, to date, have not been found to be impaired. The Comwall intake is
located upstream of Cornwall-Massena point sources. The intake for Glen Walter is located downstream of the
major sources and has been fitted with additional treatment equipment (carbon filters) to protect against potential
impairment as a result of upstream sources of PCBs (Massena sources) and other organics (Comwall sources).
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5.2.2 Sport Fishing

A number of sport fishing assessments have been done for Lake St. Francis (Ontario waters) but only recent
estimates are available for total fishing effort and harvest (Table 5-2). The two most recent surveys (1982 and
1988) have quite different effort estimates (373,000 angler-hours vs. 107,200 angler-hours). Despite being for
different periods, thers has been a large drop in the time spent angling on Lake St. Francis. Although fishing
success (i.e. CUE) has remained the same or improved, the reduced angler effort has produced much lower
total harvest estimates for all species. This reduction in harvest does not reflect, necessarily, a reduction in
species abundance particularly given the maintenance of CUE levels and the results of the MNR Fisheries
Assessment program, both of which indicate the sport fish populations are fairly stable. The drop in effort may
be attributed to worse weather during the fishing period in 1988. It may not be a trend given there are only two
sample years. It could also be attributed to public awareness of contaminant levels in fish, People may have
quit fishing or not fished as much as they became aware of the consumption restrictions.

Using estimates from both years, the annual fishing recreation provided ranges from 29,000 to 101,000 angler-
days, worth in direct economic value between $1 million and $3.5 million annually.

In Quebec, an estimated 200,000 angling days have a direct economic value of $6.5 million (Ouellette, 1989, in
Sylvestre, 1939).

The Ontario harvest is predominantly yellow perch; 93.1 percent by number and 68.7 percent by weight.
Walleye, pike and panfish are secondary in importance and are harvested at comparable rates (by number) and
bass (largemouth and smallmouth) are fifth in importance. There is a strong spring fishery for bullhead but no
creel data are available for this fishery.

Yellow perch is also the preferred target species with 64.6 percent of the anglers fishing exclusively for yeliow
perch and 74.5 percent of all anglers fishing for yellow perch either singly or in concert with other species.
Walleye (16.3 percent), pike (14.2 percent) and bass (9.2 percent) are secondary target species. All other
species are sought by less than 1 percent of the anglers but the spring bullhead fishery has not been censused.

In the Quebec portion of Lake St. Fruncis, yellow perch is caught most often (71.8 percent), followed by
northern pike (14.5 percent). Rock Bass, walleye, brown bullhead, pumpkinseed and smallmouth bass are the
next most often caught species (Foumier et al., 1987, in Sylvestre, 1989).

The anglers using the Ontario waters of Lake St. Francis are predominantly local Ontario residents (75-80
percent) (Table 5-2). Anglers from Quebec (13-18 percent) form the next largest group and non-local Ontario
residents (6 percent) and fishermen from the U.S. (1 percent) make up the remainder of the anglers. There are
an estimated 30,000 resident and non-resident anglers who fish the Ontario portion of Lake St. Francis each
year.

The reasons for the intense open-water angling pressure on Lake St. Francis are numerous. The system is
productive, particularly for perch and supports a variety of desirable sport fish species. The fish are large and
the success rate is high, Access is easy for anglers, either at provincial parks or at the numerous marinas along
the shore. The large number of cottages and residences along the shore provide access to the lake for a great
many local residents. There is also a certain tradition involved, @ local history which places a high value on
fishing in this waterbody. The reciprocal licensing agresment between Ontario and Quebec also removes the
expense and trouble of acquiring a non-resident angling licence. Finally, there is an economic incentive to fish
perch. The sale of angled fish is lucrative at a wholesale price of $8.50 to $11.00/kg of fillets and a large local
market (restaurants and private individuals) has developed. This market absorbs about 25,000 kg of fillets
annually, a substantial local industry worth between $212,500 end $275,000 annually.
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Table 5-2  Estimates of Sport Fishing Effort and Harvest - Lake St. Francis (Ontario)
(MNR, 1987a; MNR, 1990)

—
cue Harvest® (No. of fish) Harvest® (kg) E
Species 1982 1988 1982 1988 1982 1988
{All year) {April-Oct.) {All year) {April-Oct.}
—
Yellow perch 2.65 2.83 788,400 296,800 102,500 38,500
Walleye 0.01 0.023 16,200 3,200 19,400 3,800
Northern pike 0.053 0.060 14,200 1,500 21,300 2,200
Smallmouth 0.021 0.032 9,700 700 4,900 400
bass
Panfish 0.11 0.23 18,000 38,000 1,800 3,800
Total - - 846,500 340,200 149,900 48,700
— ————— R

1982

Angler Effort

Hours 373,000
Days 101,000
Angler Origin {%)

Local residents 75
Non-local Ontario 6
Noo-resident (Quebec) 18
Non-resident (U.8.) 1

* CUE = catch/unit effort, in this case, fish/angler hour
® The 1982 data are extrapolated for the entire year, the 1988 data are for the period late April to early October
only.

Between 16 and 20 fish will produce 1 kg of fillets so the market absorbs between 400,000 and 500,000 perch
annually. The exact proportion of this total that comes from Lake St. Francis is unknown but, in the absence of
any other local major perch fishery it is probable that at least 80 percent of this harvest is from Lake

St. Francis.

The perch fishery has been relatively stable since 1978 as measured by angler success rates (MNR, 1987). The
angler effort and harvest of perch declined between 1982 and 1988 and while this may reflect a real trend, it
may also be a product of differences in the two sample years only. The angling barvest of perch is thought to
be near it maximum sustainable level (MNR, 1987).

The walleye and pike fisheries appear to be relatively stable and, based on the catch per uait effort data, there
has been a recent increase in bass. There is 8 small fishery for muskellunge which is based on a reasonably
abundant muskellunge population.



5.2.3 Commercial Fishing

Commercial fishing for species such as brown bullhead, white sucker, sunfish, black crappie, American ecl and
carp has occurred in Lake St. Francis for several decades (MNR, 1987a). Ontario cafch data are available for
the 1973-1985 period only. During that period 2-3 commercial fisherman harvested an average of 43,546 kg of
commercial fish. A tbulation of catch by species (Table 5-3) indicates that bullhead, sunfish and eel continue
to be the mainstays of the fishery although in certain years carp and white sucker have been important. The carp
fishery is presently closed becabse of PCB contamination. The 1987 and 1988 landing (Table 5-3) are very
close to the long-term average.

Table 5-3 Commercial Fish Harvest Statistics and Quotas; Lake St. Francis (Ontario)

———— —— =
Specles Harvest" (kg) Quotas®
1987 1988
—  — L — o=k
Brown bullhead 18,800 16,800 20,000
Carp o 1 o
Sunfish 10,800 8,300 15,000
American eel 12,900 13,300 15,000
White sucker 3,600 2,500 unlimited
Black crappie/Rock bass 1,300 1,000 1,500
Total 47,400 41,900 i
Total Economic Value $72,500 | $66,600 I
b — == — |

* Harvest is in kg of landed weight.
® Quotas are the maximum allowable annual catch by commercial fishermen.
® Carp fishery has been closed because of contaminant levels (PCBs)

In Quebec, seven commercial fishermen harvested a mean of 15,366 kg per year between 1970-77 (Mongeau,
1979, in Sylvestre, 1989) and 27,643 kgfyr between 1986-88 (Demers, 1989, in Sylvestre, 1989). Sturgeon, bait
fish and yellow perch made up the 1970-77 harvest, while the present catch consists of American ecl, brown
bullhead, channel catfish, carp, rock bass, pumpkinseed, suckers, common/shorthead/silver redhorse and black
crappie. Commercial fishing for lake sturgeon in Lake St. Francis (Quebec) was banned in 1987.

The 1987 and 1988 values of the Ontario fishery were $72,500 and $66,600 respectively. This does not include
a capital investment by the fisherman of approximately $40,000. The 1970-77 Quebec catch was valued at
$107,560 (Mongean, 1979, in Sylvestre, 1989).

The bullhead, sunfish, eel and white sucker fisheries use impounding gear (hoop nets) while the carp fishery
(when it operates) is a large-mesh gill net fishery. The fishing season runs from April until December with the
spring and fall months being the most active periods. The area fished is from Pilon Island east to the Quebec
border.

The two factors controlling the fishery are contaminants and market restrictions. The bullhead, sunfish, white
sucker and crappie fisheries have not been influenced by contaminant restrictions but fluctuations in price result
in the fishermen directing more or less effort at these species. All these species are currently saleable in Canada
as they are not restricted due to contaminant levels (OMNR, 1987a). The carp and eel fisheries, however, have
been subject to sporadic closures due to elevaied levels of mercury and PCBs combined with the
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availability of foreign markets. All eels larger than 680 g have to be marketed outside North America due to
PCB levels. Foreign markets for eel are volatile resulting in a fishery which fluctuates in effort. The carp
fishery was closed in 1979, 1980, 1982 and from 1986 to the present due to mercury contamination (Ontario
Ministry of Natural Resources, 1987a).

Commercial fisheries management is carried out independently by Quebec and Ontario for their respective
portions of Lake St. Francis. Management in the Ontario portion currently consists of monitoring the catch
contaminant levels by Fisheries and Oceans Canada and the collection of catch statistics by the Ontario Ministry
of Natural Resources (harvest and effort data) and establishing annual harvest quotas. This long-term database
will permit the Ontario Ministry of Natural Resources (o adjust species quotas to protect the Jong-term viability
of the resource. Quota management was recently instituted province-wide to prevent commercial fisheries from
over-exploiting the resource. The species quotas for Lake St. Francis are provided in Table 5-3. The species
quota is an upper limit for ennual harvest which the fishermen cannot exceed.

The commercial fishery in Lake St. Francis is also regulated by setting the maximum number of fishermen at
three, with limits on the number of hoop nets and yards of gill net. This regulation is for social reasons, 1o
minimize any conflicts with other users and to ensure the long-term economic viability of the fishery.

The only potential conflict with sport fishermen is the brown bullhead fishery which conflicts with the spring
brown bullhead angling fishery as anglers compete with commercial fishermen for spring bullheads. To date,
the problems have been minimal.

The target species are also apparently able to withstand the allowable harvest (quota) without sustaining any
long-term reduction in quality and quantity (OMNR, 1987a).

There is a small commercial bait fish operation on Lake St. Francis (Ontario waters) (OMNR, 1987a).
Approximately 10,000 dozen bait fish are taken annually. There are several bait fishermen and baitfish dealers
involved and the value of this industry exceeds $8,000 annually. The species taken include emerald shiner,
white sucker, lake chub, bluntose minnow and banded killifish.

5.2.4 Akwesasne Fishery

There is a subsistence fishery run by the Mohawk Council of Akwesasne in the Comwall area (OMNR, 1987a).
The fishery is for walleye, yellow perch and sturgeon although the sturgeon fishery has declined over the past
20 years, due to over-exploitation and habitat degradation. The perch and walleye fisheries are seine and gill
net fisheries and estimated annual harvest in 1982 consisted of 8,000-10,000 kg of perch and 4,000 kg of
walleye and the number of fishermen involved was 20-40 (H. Lickers, pers. comm.).

5.2.5 Waterfowl Hunting

Wetlands are common along the shores of the St. Lawrence River and Lake St. Francis. They are important
components of the ecosystem and are heavily utilized by waterfowl and other wildlife species.

Waterfow] hunting on Lake St. Francis is an important recreational use. While no use or harvest data are
available for the entire lake, the western portion of Lake St. Francis (Ontario and Quebec) provides 5,000
10,000 hunting days annually (Carreiro, CWS, pers. comm., 1989). The annual estimated harvest in this area
is 7,500-15,000 waterfowl consisting primarily of mallard and lesser scaup. Redheads, black ducks,
blue-winged teal, gadwall, wigeon, green-winged teal, goldeneye, bufflehead, Canada geese and mergansers
also are taken. The St. Lawrence River and Lake St. Francis are major staging areas for migratory waterfowl
in the Atlantic flyway and have been identified as significant waterfow] habitats requiring rehahilitation in the
North American Waterfowl Managemeat Plan.
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5.2.6 Nature Appreciation

The weflands and islands of Lake St. Francis also provide opportunities for various nature appreciation activities
such as bird watching and hiking on nafure trails. No estimates are available on the entire Area of Concern but
several thousand recreation days are provided by the Cooper Marsh Conservation Area alone. A recreation
survey by the Raisin Region Conservation Authority in 1980 found that 66% of Lake St. Francis shoreline
residents participated in "enjoying the view", a nature-related recreational activity. The 1976 Ontario Recreation
Survey found that 13.5% of residents in Eastern Ontario participated in nature appreciation activities, some of
which would be done on Lake St. Francis. The four species heronry (the Great Blue, Black-crownded Night,
and Green herons, and the Great Egret) on one of the islands in Lake St. Francis is another aftraction for this
kind of recreational activity.

5.2.7 Shipping, Navigation and Dredging

The St. Lawrence Seaway bisects the area of concem, entering Lake St. Francis from downstream through the
Beauhamois canal and roughly following the Ontario-Quebec border to Comwall Island and then the Canada-
United States border to the Snell lock at the mouth of the Grasse River (Figure 2-1).

Shipping traffic at the Port of Cornwall amounts to approximately 10-12 ships per year. Cargo statistics are
shown in Table 5-4.

Apart from the massive dredging of the Seaway during its construction, dredging has taken place only in Lake
St. Francis since 1979. This occurred at the Lancaster Bar in 1979, 1981, 1984 and 1988; the Riviere Beaudette
in 1978; Baie Saint-Francois in 1980; and Valleyfield Harbour in 1986 (Sylvestre, 1989). The volume of
dredged sediments is shown in Table 5-5 (Duchesneau, 1989, as cited in Sylvestre, 1989).

5.3 Land Use

Land use within the drainage arca of the Comwall-Lake St Francis section of the St. Lawrence area of concern
is shown in Figure 5-3. This map illustrates the distribution of four major land use categories including intensive
agriculture (row crops, market gardening and specialty crops), hay and pasture, woodland (forested, reforestation,
pastured forest and idle agricultural land) and built-up (urban). The percent distribution of these classes, along
with wetlands and recreation, are provided in Table 5-6. The information for the figure and table was taken
from the maps and data summary sheets developed by the Ontario Ministry of Agriculture and Food (1978-80).

The watershed is primarily sgricultural with the three agricultural classes accounting for approximately 86,000 ha
or 57 percent of the total area (Table 5-6). The area east of Comwall, particularly in Lochiel and Charlottenburg
and Lancaster Townships, is largely agricultural (Figure 5-3). These three townships account for almost 53,000
ha of the three agricultural classes shown in Table 5-6. A variety of agricultural crops are grown, particularly
com. Dairy farming and hay and grain production are also major uses. In most cases, agricultural activities are
indirectly associated with the river, the connection being the various rivers and municipal drains which flow into
the St. Lawrence. Runoff into these drains and into rivers from intensive agricultural activities (particularly class
A-1 in Table 5-6) contribute nutrients, bacteria and pesticides to the St. Lawrence River, although the flow are so
small relative to the St. Lawrence River flows that loadings are low.

Woodland is the second largest land use class occupying approximately one-third of the total area (Figure 5-3

and Table 5-6). This land use is most common in Kenyon and Roxborough Townships. Woodland plus idle
agricultural 1and also covers large portions of Comwall and Osnabruck Townships.
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Table 54  Port of Comnwall Cargo Statistics

* Partially manufactured paper
T kilolitres

Sources: Parsons, 1988 and Canada-U.S. Coast Guard, 1988

3-11

I Quantity Quantity
Item Year Number Unloaded Loaded
' (Tonnes unless specifiad)
Freighters 1985 10
1987 10
I Tankers 1985 8
1987 16
l General Cargo 1985 321 559
1987 211
Lumber 1987 357
' Aluminum Ingots 1987 727
Pulpwood 1985 11,646
l Wood Pulp” 1985 13,919
1987 17,747
I Newsprint 1987 1,800
Misc. Ores 1987 283
I Gasoline 1987 18,180 I
Other Petroleum
Products 1987 12,978 ki
I Caustic Soda 1985 39,933 ki
1987 36,239kl
l Miscellaneous
Liquid Cargoes 1985 7,354
l Ethylhexanol 1987 3,197
Ethylhexanol-2 1987 1,500
I Il Nonanol-N 1987 1,500
—




Table 5-5 Dredging Operations performed in Lake St Francis (1979-1988)°

- == — - —
Year Surface/Volume Metals Analysls
— —
Lancaster Bar 1979 63,000 m%/50,000 m’ Serodes, 1978
Rt 1981 25,000 m?/30,000 m®
1984 25,000 m*/50,000 m*
1985 Work incomplete;
reported in 1988
1988 25,000 m%/50,000 m?
Beaudette River 1978 8.585 m’ Report available
N/D 4501-2/RI5
St. Francis Bay 1980 No data available No analysis done
N/D 4501-2/V3
Valleyfield Port 1986 5,400 m*
I N/D 4516-V24/NHB diluted in 150,000 m?
. —_— —

* Modified from Duchesneau, 1989; cited in Sylvesire, 1989.

Urban areas account for less than 7,000 ha (less than 5 percent), of which 5,200 ha is represented by the City of
Comwall which lies within the Township of Comwall. It is home to all major industries on the Canadian side of
the area of concermn. Several of the principal industries, such as Domtar, ICI (formerly CIL) and BASF are
located in the west-central part of the city near the St. Lawrence River. The large Courtaulds Fibres/Courtaulds
Films complex, is situated in the east end of the city on the river. Most of the remaining industries are found in
the industrial park located in the north-east end of the city.

The entire north shore of the St. Lawrence is developed to varying degrees. Between the larger communilies,
development consists primarily of year-round residences and seasonal-use cottages. There is also a liberal
sprinkling of commercial establishments, such as marinas, hotels and other businesses, which take advantage of
the number of people drawn by the recreational opportunities offered by Lake St. Francis.

The small communities of Glen Walter, Summerstown, Lancaster and Bainsville are spaced about 10 kilomeires
apart along this shore (Figure 2-1). The largest, the Village of Lancaster, serves as a commercial centre for the
southeastern part of Glengarry County.

Recreation and wetland classes account for less than two percent of the whole area. Wetlands are most abundant
in Kenyon Township whereas recreational land uses are most abundant in Comwall Township. Large areas of
eastern Ontario have been drained in order to improve land for intensive agricultural activities. Snell (1986)
found that between 62 and 64 percent of the original wetlands in the two Ontario counties which encompass the
Comwall-Lake St. Francis area of concem (Stormont and Glengarry Counties) were converted to other uses. Up
to 90 percent of the converted wetlands were lost as a result of agricultural activities. A survey of wetlands in
the area of concem found only two major wetland areas in Lake St. Francis remain, Charlottenburg Marsh (also
called Cooper Marsh) is a large Class 1 (provincially significant) wetland complex located along the north shore
in Charlottenburg Township. Bainsville Bay Marsh is a Class 2 (provincially significant) wetland located in
Lancaster Township along the north shore. It is presently being re-evaluated because a Ducks Unlimited project
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bhas enhanced its value. There arc numerous weiland areas inland, within the watersheds of the tributaries to
Lake St. Francis. These areas serve to improve water quality in the tributaries and serve as important fish and
wildlife habitats. They complement the Lake St. Francis wetlands by increasing the diversity of wetland
habitats available to waterfowl staging in the area.

The Akwesasne Lands are primarily agricultural (Figure 5-3). These are shown primarily as hay and pusture.
Woodland areas mapped on Cornwall Island are primarily idle agricultural lands. The largest built-up area is
the Village of St. Regis on the south shore of the St. Lawrence River. Homes and cottages occur along the
river both on the south shore and on the islands of Akwesasne.
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6.0 DESCRIPTION OF ENVIRONMENTAL CONDITIONS AND CONCERNS

This section describing environmental conditions and concerns in the St. Lawrence area of concern is based on
both original studies and literature reviews. Some of the data is presented using various measurement umits. A
table of measurement uniis and conversions is provided for the reader at the end of this document.

Water quality of the mainstream St. Lawrence River generally reflects that of its major source, Lake Ontario.
However, inputs from point sources and tributaries have affected local conditions. The following summarizes
past and pressnt knowledge of environmental conditions in the Comwall/Lake St. Francis area.

6.1 Water Quality
6.1.1 Bacteria

Monitoring data from as early as 1913 indicated that the St. Lawrence River was bacterially contaminated from
the Thousand Islands to Cornwall. This was ascribed to the discharge of sewage from vessels and by
communities along the river (IJC, 1914). Water quality data for the river since those early studies were
collected following the development of the St. Lawrence Seaway. These included surveys to assess the status of
municipal pollution control programs (Ontario Water Resources Commission 1964) and river water quality
(Ontario Water Resources Commission, 1965). Water quality monitoring by Health and Welfare Canada from
1965 to 1967 indicated localized inputs of coliform bacteria and phosphorus in the Cornwall area; organic
nitrogen (nitrite) in the Massena (Grasse River) area; and coliform bacteria in the Grasse River and St. Regis
River areas (11C, 1969).

A 1975 Environment Ontario study, undertaken to assess the effects of major Cornwall municipal and industrial
dischargers, found high fecal coliform densities in the St. Lawrence River downstream of the Courtaulds
outfulls (Experience, 1975). The sources of contamination were not identified at that time. Elevated total and
fecal coliform densities also were found in the same area of the river in 1977 and 1985 during surveys
conducted by Environment Canada (1978, 1985).

Fecal coliform bacterial levels found in a 1980 Environment Ontario survey exceeded the Provincial Water
Quality Objective of 100 organisms/100 ml for the protection of waters used for body contact recreation such as
swimming and water skiing (Environment Ontario, 1984, 1988). River water samples from stations as far as

8 km downstream of the Domtar/ICI (formerly CIL)/Comwall Chemicals diffuser outfall were elevated during
the July, September and October surveys (Table 6-1: see Figure 6-1 for station locations). Water samples
collected from immediately downstream of Courtaulds were also found to be in excess of the Objective in
November. Bacteria densities were high at the mouth of the Raisin River near South Lancaster as well. A
1982 survey confirmed the 1980 results (Table 6-2: Figure 6-1), with highest fecal coliform densities being
observed downstream of the Domtar/ICI (formerly CILYCornwall Chemicals discharge.

In general, fecal Streptococcus and Pseudomonas aeruginosa densities did not follow a similar distribution
pattern to that noted for fecal coliforms during the 1980 and 1982 Environment Ontario surveys. Mean
concentrations of these bacteria remained relatively low at all locations.

Fecal coliform densities in Domtar’s effluent suggest that it was the major contributor of fecal coliforms to the
waters of the St. Lawrence River at Comwall during the two studies (Kauss 7 al., 1988). As a result, a pilot
plant study for the control of bacteria by ultraviolet disinfection was initiated at Domtar during 1984 and found
to be effective in controlling bacteris. Subsequently, however, pH control has been found to be a more cost-
effective method for controlling bacteria.
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Additional studies by Domtar have led to the conclusion that the main component detected in the fecal coliform
test was Klebsiella, u bacteria which has been detected in high densities near other pulp and paper mill
discharges. Speculation s to the health significance of Klebsiella led to the formation of an ad hoc committee
to review this problem. A review produced for this group concluded that Kiebsiella in the environment is not of
human health significance (Duncan, 1988).

Other contributions of high fecal coliform deasities were svident near the Courtaulds Fibres/Courtaulds Films
(closed 1989) complex during the 1982 Environment Ontario study. These levels correlated well with rainfall
events suggesting storm water or combined sewer overflows as sources (Kauss er al., 1988).

Additional storage capacity was incorporated at the Cornwall Water Pollution Control Plants {WPCP) to reduce
the mumber of bypasses to the 5t. Lawrence River. This expansion reached completion in mid-1988, As well,
the Pitt St. and Amelia St. combined sewer overflows were stopped, which further reduced the inputs of
bacteria to the Comwall waterfront.

The Ontario Ministry of Health monitors the swimming areas downstream of Cornwall for bacterial
contamination. Charlottenburg Park, Camerons Point, Lancaster Park and Lancaster Wharf are sampled weekly
during the summer. Only these four are considered swimming areas, although the whole shoreline is used
occasionally for swimming.

In the Quebec portion of Lake St. Francis, the public beaches (Plage premiere avenue, Plage camp Mont-
Immacule, Plage camping St-Anicet, Parc Baie du Village, Camping a la Claire Fontaine, Plage Baie des Brises
and Plage municipale de St-Zotique) are monitored by the Quebec environment ministry. No beach closings
have been reported at these beaches since the program began in 1984,

For several years prior to 1986, none of the four swimming areas in the Ontario portion of Lake St. Francis
was closed to swimmers but, in August 1986, the medical QOfficer of Health closed the Charlottenburg Park
beach. The source of the contamination was suspected to be of local origin. No beaches were closed during
the summer of 1987. However, in 1988 the Charlottenburg Park beach was closed again. This was likely due
(o unusuaily high summer temperatures and resultant high bacteria growth. High summer temperatures in 1989
also contributed to high fecal coliform counts (Table 6-3) which led (o the posting of the Charlottenburg Park
Beach from June 30 to August 2 by the Medical Officer of Health (G. Dupuis, Eastern Ontario Health Unit,
pers. comm., 1990). Three beaches (Lakeview Heights Park, Farran Park and Crysler Park) upstream of
Comwall on the St. Lawrence River in Lake St. Lawrence were also closed for most of the summer in 1989.
Bacteria levels in 1990 and 1991 were consistently Jow and no beaches were closed.

Table 6-3  Fecal Coliform Bacterial Densities (geometric mean organisms/100 ml) at Eastern Health Unit
Monitored Beaches, 1989

July August September
E Charlottenburg Park ik 2.08 [ 2.27 1.42 1.50 2.51
Crysler Park 1.51 2.56 1.62 2.19 1.77
Farran Park 2.15 1.94 1.58 2.47 1.48
Lakeview Heights 2.26 2.49 2.22 1.12 1.61
" Woodlands Beach 0.97 2.13 1.88 2.23 1.49 I

Note: Data is presented in logarithmic form - Provincial Water Quality Objective = 2 Gmean org/100 mL
G. Dupuis, 1989 pers. comm.
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Table 6-4 summarizes results of fecal coliform counts from samples collected at several swimming areas within
the Akwesasne Reserve (Figure 6-2). The St. Regis Village station (station 3) was consistently high in fecal
coliform levels during July and August of 1987, 1988 and 1989. This site is most likely affected by the
discharge from the St. Regis Village Sewage Treatment Plant. The plant is seriously overloaded and the
insdequale capacity results in continusl overflow problems, Replacement of the sewage system for 51, Regis
has been recommended (Greer Galloway & Associstes and Simcoe Engineering Group, 1986), and construction
began in 1990,

Mainstream St. Lawrence River water typically has bacterial densities of less than 10 organisms/100 ml of fecal
coliforms (DWSP, 1987). Locally elevated densities which are asbove the Provincial Water Quality Objective
(100 organisms/100 ml fecal coliform) occur as & result of bacteria contributed from many sources including;
Domtar’s effluent, sewage treatment plant discharges, combined sewer overflows from urban areas, private
septic systems and other non-point sources (eg. agricultural). The bacteria contributed by Domtar is primarily
Klebsiella which is not of concem with regard to health problems. Since the surveys of the early 1980s, two of
the main combined sewer overflows in Cornwall, the Pitt St. and Amelia St. sewers, have been stopped and the
gewape (reatment plant has bean uperaded. However, an improvement o the bacterial quality of the river hes
not followed, particularly with respect to beach closings. The St. Regis Sewage Treatment Plant remains a
problem. In addition, the private septic inputs along Lake St. Francis will need to be considered in the Stage 2
Report: Remedial Action Plan with regard to their impact on beach closings.

A survey of bacterial conditions in the Area of Concern was undertaken (1990) to assist in determining
appropriate remedial actions as well as future monitoring strategies for assessing the Klebsiella component in the
fecal coliform count. Preliminary results indicate that total and fecal coliform levels meet Provincial Water
Quslity Objectives.

6.1.2 Nutrients

Eutrophication is the overproduction of microscopic plant life prompted by unnaturally abundant nutrient inputs.
The control of phosphorus inputs is the primary means adopted under the Great Lakes Water Quality Agreement
to reverse or prevent eutrophication in the Great Lakes. As a result of phosphorus removal from municipal and
industrial point source discharges and detergent phosphorus controls, there have been significant reductions in
total phosphorus loadings to all of the Great Lakes since the early 1970s. Since 1972 there has been a steady
decrease in phosphorus loading to Lake Ontario and it appears that the lake is responding to the nutrient
reduction effort.

The Comwall Water Pollution Control Plant (WPCP) is a primary facility equipped with phosphorus removal.
Poor removal efficiencies were experienced at this plant in the past and continued to be a problem until mid-
1982, even after phosphorus removal became operational in 1979. This was due to industrial waste interference
with the chemical precipitation process. However, improvement in the quality of contributing industrial
discharges over the last few years has resulted in improved phosphorus removal at this facility. New York State
does not require phosphorus treatment at their sewage treatment plants on the St. Lawrence River.

During effluent monitoring studies conducted by Environment Ontario in 1979, 1980 and 1982, the Comwall
WPCP and Domtar were found 1o discharge the largest loadings of phosphorus at 98 and 81 kg/day,
respectively. While the Cornwall WPCP’s final effluent concentration of total phosphorus was 2 mg/L during
the 1979 study, the phosphorus concentration is now averaging less than 1 mg/L, due to improved removal
efficiency. Domtar and the Comwall WPCP also contributed the majority of total Kjeldahl nitrogea (TKN)
loadings (372 and 588 kg/day, respectively) and the WPCP was the largest source of ammonia (315 kg/day).

6-7
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Table 66 Total Phosphorus Levels in St. Lawrence Rjver Water at Comwall-Massena, 1988 (Anderson &
Biberhofer, (in press)).

Total
Statlon ID Phosphorus
{mg/L}

Station ID

109 0.014
110 0.015
111 0.014
112 0.014
113 0.023
107 0.045
Survey 2 Survey 5
201 0.015 501 0.019
202 0.015 502 0.019
203 0.017 503 0.016
204 0.015 504 0.017
205 0.015 505 0.017
206 0.016 506 0,017
208 0.015 508 !
209 0.016 502 0,017
210 0.015 510 0,016
211 0.016 511 .018
212 0.016 512 0017
213 0.031 513 0.023
207 0.029 529 0.016
Survey 1 Survey 6
301 0.020 601 0.011
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the 1988 survey were also observed {Anderson & Biberhofer, (in press)). These Jevels were found at the two
upstream (background) Stations 11 and 12 and once at Station 19 near the mouth of the Raquette River on the
U.S. side and are not indicative of a major local source.

I the 1979 Environment Ohptario SUrvey, COpper Wis detected sl concentrations iy EXCess of the Provincial
Water Quality Objective of 0.005 mg/L in two of three samples (0.02 mg/L) near the Courtsulds
Fibres/Courtaulds Films {closed 1949) complex (station (94), 1t was also found in excess of the objective in the
channal south of Cormwall Island by Environment Canada ((usbec Region, Sylvestre, 19E9).

One sample of rew walsr collected in 1979 at the Cormwall Water Treatment Plant contained 0.94 myg/L mnc
{Provincial Water Creality Ofbjective fs 0,03 mg/L). The Objective also was exceeded near the Courtaalds
Fibres/Courtaulds Films (closed 1989} complex where levels ranged from 0.08 mg/L to 0.18 mg/L in three
samples (Kauss er al., 1988). In 1085, of the 60 waler uuml:&m]ln:’hﬂi in the immediate vicinity of the
Courtsulds putfall, 32 percent contained concentrations in encess of the Ohjective for zing (Table 6-T,

Figure 6-5). The 1985 study was designed specifically 1o assess the dilution and dispersion capability of the
civer and many of the samples were taken in the immediste vicinity of the Courtaulds diffuser outfall which
gocounts for the higher than average {ambient rver) levels. The maximum value observed was 0,440 mg/L

{ Anderson, 1990}, In the 1988 water sampling the zing levels were found to be within sccaptable levels (i€,
below the PWQO).

In 1988, no Provincial water quality objectives for the protection of aquatic life were exceeded on & regular
basis, except for concentrations of iron in the Snell lock where fevels ranged from 0.4290 to 0.6970 mg/L or
429 10 697 ug/L. The Provincial Objective for the protection of aquatic life is 300 ug/L iron.

Mercury concentrations in the 31. Lawrence River tn 1988 were generally below the analytical delsction limit of
0,01 pg/l. (Anderson & Biberhofer, (in press)). Filterod mercury ssmples taken in 1979 were glso at low levels
i.g., below the Provincial ohjective of 00002 my/L) (Kauss al., 1988). Amalysis of mercury from &n
gdditional 1988 sampling, indicales that mercury in the soluble form is present al levels which are typical of
uncontaminated fresh water systems (G, Mierle, pers. Comim. ).

Mercury snd gne concemtration: were high in both the whole and suspendsad solids portion of the effluent
discharges from Courtsulds Fibres and! Courtaulds Films (closed 1989) compared o the other discharges
monitorad in the 1988 study (Anderson & Biberhofer, (in press)). However, the flows wverage only aboul
1/10th of that from Domiar/1CI (formerly CIL)/Comwall Chemicals suggesting that 75-80% of the mercury
comtributicn from direct discharges in Cornwall originate from the Domiar/1C] {formerly CIL)/ Cormwall
Chemicals diffuser (Figure 6-6). Analysis of mercury from a sample tsken pear the Courtsilds” cooling water
dischurge sewer in 1988 fior soluble mercury had levels which compare with effluent concentrations. The
soluble fraction (0.08 pg/l) was analyzed sepurately due 10 the high content of particulaie matler in the smple.
The acid extractable mercury in the particulute fraction was recorded at 0.21 pg/l, Litle dilution occurs in this
grea where the discharge cotars {he river and u visible plume is evident containing particles from the cooling
waler and condensate, The MISA program includes this discharge in the monitering and effluent limit
regulations (see Section 7.1).

The inundation of Lake St. Lawrence sssociated with the construction of the Seawny in the 1950°s probably
incressad the mobilization of mercury from the sediments o the water. This would sorve as an upstream: solrce
bullh:impa:laﬂh:m‘huljmwumdh: felt more in Lake St Lawrence than Lake St. Francis. The
contribution of this mercury U the overall umlmmMMMuunlmmhunhm,mmmwﬁ
levels in sadiments and fish | Lpestream are similar to thoss found in Lake St Lawrenoe.

Overall, because of the (remendous flow in the St. Lawreace River and the dilution capacity, the ambient
concentrations of inorganic contaminants including the contaminanis of concem, mercury and zinc, tend to be at

6-15




91-9

PLL "ELT LEE 1€ temanewmop Y ¢i-9
(¥ppmEecy jo TS Ty LL 'GE “guE L9 IWerE o Uy B
420 |9¢ 303 pazdiwuw sayousyil P L A8 "ORE "CBE E9T 'BeE “LoE TRE AR ury g
TRE S|Py, o usrid “ERHE S saoya o poomuRs R sonwg
"EEME Imn{en o) YHI Oy QN I 2 ijlie s sosIayy 104 MON
BaliEiee B gy 1
PRI g = yWE.- %,
TOmouIs Jjquiodas mmEE w Yy
A Laowned 2oy usipaw = uepy |

(2Bwiss inoy gz) B0 Wad |,

SgEpand aruen
wdd | “spind rrmEmogeLy oy + SN

m Pty jip) £f = il aM o
P pmny sy 98 £l as 0
PRELpIIY 0 001 (43 0D &0 100 wep T
w o0 | w00 eto zra  sro 001 LT Liitur) sapuongg
pe=dpnry jopy 001 Wl IEDE  sT%T ol T mepivgjelmg
i il CREE §If ITE 001 U9 & g8 iy Plzjonsn) puosy
001 56 e me g £r 001 001 B | Iy Bl Bl | Zo I [Sanivayd vl ) S " |
wVHN<% ODMd<%| ‘g3 MRy rely uVHW<% OOMd<%| ‘a's usepy Uil gy Vi oDMd mewniey
¥5pYg (vuopswiny) jo Umslsumsg wy i -5 PR (SumpEUeL o WeRAmMeD @y g
1L - L aN I paziimny oy 0 (1/8u) suommamasy
001 = B ST REL'E L Pz gy 0 - {18 pocaymng
£ - an  aw ¥ iy gy 0 - (1/20) =E_=J,|—
Whn 0 L] Oy g Pzl puy 0 09 (1/87) yoworg
L9t S an N E 5T aM ax i 0 L0 L e T ——
%] 0 (a7 ap f 0 i aN fan M 0 409 1y rf) susnpay
?.a - O I ¥ 0 z s oM IH 0 L00tE'S L LT H
£'8 0 iy M 1 0 i £ aM an 0 0071 L) uieg ooy
£8 = i aH i 0 " aN aN s 0 - FUA) i goasiong 7 1L
001 a0 e g 001 5 e 5r's 1w o 1w} eappnmy
001 = L0 A1 Cs wif HiF 001 gl LBIE SIE [ (twa/oywn) pmyy
986 6 13 (4 aH Tl 001 §¢ 1} £l 0 FE 70 1 (BAnaewy Jvye) (1A ey [
uVHW % 00N <5 TE ey upgy bl | uVHW<% ODMI <%, Lk T bl |
Bpig euonewmuy o Wssnmsumeg Wy ) - ALY (o wiwnspaspy




{aioys Je Jaau L)) fBANRO VY
(sddu)yepng ¥
e vV

A=17

fogst uoRiamiy)

shanins €@l 40j SUGHEDD| UDIIEIS
RaIR SIDUEBIS IS BYET/ [lemui0) - UBld UoNIY |BIpaLSY BIUSIMET IS

-9 ainbi}




figure 6-6

St Lawrence Remedial Action Plan

Mercury concentrations and estimated laad from
Comnwall effluent discharges, 1988
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figure 6

Percentage estimated loading from Comwall discharges, 1988
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low levels. The exception to this is in the immediate vicinity of direct discharges, particularly the Courtaulds’
diffuser and shore-based sewers.

6.1.4 Organic Contaminants

The PCB concentrations in this section of the St. Lawrence River sre rarely below 1 ng/L, the Provincial Water
Quality Objective (Environment Ontario, 1984) and the Canadian Council of Resource and Environment
Mibisters guideline for the protection of freshwater aquatic life (CCREM, 1987) (Anderson & Biberhofer,

(in press)). The mnge of values observed from at the upstream stations over all soven surveys in 1988 was
0.89-4.215 ng/L. The stations on the U.S. side bad the highest levels in the study with a maximum of

15.69 ng/L in survey 1 st Station 5 in the south channel closest to Yellow Island (Figure 6-7). This location is
Ijkelyinﬂumcedmorel.hantheo!hersonlhjsunnsectbythaindustﬁnlsomiansmbecmseoflheﬂow
regime. Industries (ALCOA, Reynolds, General Motors) discharging to the Gmsze and Raquette Rivers and
along the south shore of the St. Lawrence River are the main sources of PCBs in this area. All Comwall
industrial and municipal whole effluent samples in the 1988 investigation (Anderson & Biberhofer, (in press))
were below detection in both surveys although PCBs were detected twice in the suspended solids analysis of the
effluent from Courtanlds Fibres and Courtaulds Films (closed 1989) (see Section 6.2.1).

PCR levels in this area of the St. Lawrence River have been a concem for over a decade. Water samples taken
near the Grasse River mouth had PCBs at concentrations five times those found in the Domtar effluent in 1979
(Kauss e al., 1988). The range of values found was similar to the range found in water samples collected
during 1977 by Environment Canada (Chan, 1980). PCBs were not commonly detected in water along the
north shore of the St. Lawrence River in the Comnwall area. Some concentrations in water of the north and
south channels between 1977 and 1987 (Figures 6-7 to 6-10) above the detection limit (10 ng/L), however, have
been reported by Sylvestre (198%). Both Domtar and the Cornwall WPCP have had very low levels in their
discharges. Loadings from these two plants in 1979 ranged from 20 to 58 g/day and 1 to & g/day, respectively
(Kauss ef al., 1988). A single detection of PCBs in water was observed at the Comwall Water Treatment Plant
in 1979 (0.090 pg/L raw water, Appendix I, Kauss er al., 1988). Lake Ontario data (Neilson & Steveas, 1987)
indicate that the upstream background level would be around 1 ng/L.

The 1988 survey number 5, which was conducted in August, had the highest levels of PCBs observed at many
of the stations (3-6, 8-10 and 19) including the southern most station (3) on the transect in the north channel
(Figure 6-3). This location would be influenced more than the others on this transect by the Massena PCB
sources due to the flow regime. Dispersion modelling results from this reach of the St. Lawrence River have
also shown a tendency for the U.S. sources of PCB contamination to impact this area of the river including the
potential for an impact on the Glen Walter water treatment plant intake (Nettleton, 1988). Regular water quality
monitoring of this section of the river by Environment Canada, Quebec Region has shown increases in PCB
concentrations in August 1988 and other years as well (NAQUADAT, 1988). There are no apparent
explanations for the observed higher levels during the month of August.

During the 1979 Environment Ontario investigation, organochlorine pesticides such as dieldrin, p,p’-DDD, o,p’-
DDT, p,p'-DDT and endosulphan were detected, on at least one occasion, in the vicinity of all of the major
tributaries, in the Cornwall Canal and near Reynolds Metals, General Motors and Courtaulds discharges at
levels in excess of Provincial Water Quality Objectives and the Great Lakes Water Quality Agreement Specific
Objectives (see Appendix I). Environment Canada (Quebec Region) measured concentrations of DDT and
metabolites in excess of the Provincial Water Quality Objective (0.003 ug/L) in water samples from the

St. Lawrence River in the channels north and south of Cornwall Island (Sylvestre, 1989).

Generally, the analyses for organochlorine pesticides were reported as non-detected or at very low lavels in
1988. No results were found to be in excess of available Provincial Water Quality Objectives.
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The 1988 observations (Anderson & Biberhofer, (in press)) the results from 1979, 1980, 1982 (Keuss er al. ),
1985 studies (Table 6-7) indicate that the pesticide levels found throughout this reach of the river generally
represent background St. Lawrence River levels. Occasional detections of organochlorine pesticides in water
have been observed, however, they do not indicate a major source in the Cornwall-Massena area. Some
detections of o, 8 and 4-BHC were observed in the liquid effluent from all sources in 1988,
Heptachlorobenzene, Heptachlor, a and y-Chlordane and Oxychlordane were also detected, however, these
levels in effluent are low (see Section 7.1). Local sources of pesticides also include agricultural activities in the
wilersheds draining into the St. Lawrence River. This is shown, for example, by the relatively high
concentrations of p,p’-DDD found at the ststions within the lower channel of the Raisin River (Stations 55

and 57, Figure 6-4 and Appendix ).

Sampling during 1979 revealed the presence of total phenols (4AAP reactive) in Cornwall nearshore waters
(range = | to 5 pg/L) occasionally above the Provincial Water Quality and Great Lakes Water Quality
Agreement Objectives of 1 ug/L set to protect against fish tainting and taste and odour problems in water
supplies. In Comwall, sources of phenolic wastes have been attributed to discharges from Domtar and the
WPCP.

In 1980, the highest concentration of total phenolics in river waters along the Ontario shoreline occurred at
sampling sites near the Domtar/ICI (formerly CIL)/Cornwall Chemicals combined outfall with concentrations
decreasing downriver (Kauss ez al., 1988). In a 1985 Environment Ontario investigation to measure effluent
dispersion in the river, 94 percent of the samples were in excess of the total phenolic objective (range = not
detected to 24 pg/L) (Nettleton, [990; Anderson, 1990). These do not reflect ambient river conditions as the
1985 sampling program was designed to measure levels close to the actual source.

In response to questions regarding the application of the current Provincial Water Quality Objective for total
phenols, Environment Ontario established an ad hoc working group. It's report, *The Significance of Phenolic
Compounds in Ontario’s Water” (de Barros, 1984) concluded that, depending on the nature of the individual
phenolic compounds, the existing Provincial Waler Quality objectives may be either too stringent or too lenient
and it is therefore of limited value. The group recommended that new objectives be established for a pumber of
individual phenolic compounds in place of the single 4AAP objective. The new guidelines are based on tinting
thresholds (monochlorophenols, 7 ug/L; dichlorophenols, 0.2 #g/L} and on acute toxicity (trichlorophenols, 18
#g/L; tetrachlorophenols, 1 ug/L; and pentachlorophenol, 0.5 pg/L) (McKee e al., 1984). Environment
Ontario has since adopted these objectives.

Chiorinated phenols were found in river water samples in 1979 (Kauss ef al., 1988). As with total phenolics,
levels were the highest downstream of the Domiar/ICI (formerly CIL)/Comwall Chemicals outfall. The
compounds identified were the same as those found in effluent samples: 2,3,6-trichlorophenol and
pentachlorophenol. Concentrations of pentachlorophenol were in excess of the 0.5 #g/L Provincial Water
Quality Objective. They note concentrations varying from 0.20 ug/L at the Comwall Water Treatment Plant
intake to 1.20 ug/L as far downstream as the mouth of the Raisin River. Concentrations in the same range
were also found in some water samples from the mouths of the Grusse, Raguette and St. Regis Rivers and near
the outfalls of Reynolds Metals and general motors in Massena (Kauss er al., 1988).

In 1985, speciated phenolics (phenolic compounds) analysis were performed on river water samples taken in the
vicinity of the Domtar/ICI (formerly CIL)/Comwall Chemicals discharge and neither trichlorophenol or
pentachlorophenol were detected. Vanillin, acetovanillone and phenol (hydroxybenzene) were detected in 3, §
and 4 of seven samples, respectively. Guaiacol was measured in all of the seven samples with a maximum
concentration of 40 ug/L (Table 6-7). There are presently no objectives set for guaiacol in water, however
Shumway and Palensky (1973) reported a threshold level for fish tainting af 100 ug/l.. The phenol
concentrations (maximum 0.069 ug/L) were well below the United States Environmental Protection Agency's
objective of 600 ug/L..
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Figure 6-9

St Lawrence Remedial Action Plan

PCB concentrations in water samples
north of Comwall Island

[aflar Syivestre, 1989)
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Ficure 6-10

5t Lawrence Remedial Action Plan

PCB concentrations in water samples
south of Cornwall Isfand

{after Sylvesire, 1989}
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The majority of samples collected in the river for chlorophenol analysis in the 1988 study were non-detected and
no PWQOs were exceeded. Station 1 often had the highest levels observed during some of the surveys. This
Jocation is not subject to any known direct discharges. 2,4,5 Trichlorophenol was detected only once at

. station | (survey 6) at 0.66 ng/L. Pentachlorophenol and phenol were detected most frequently during the

surveys but no pattem in the sample results was apparent.

In both June and September 1988, 2,4,6 Trichlorophenol was found in the Domtar/FCI (formerly CIL)/Comwall
Chemicals whole effluent at 160 and 439 ng/L respectively. This effluent also represented a source of
Pentachlorophenol as did the STP at levels of 225 ng/L. The STP effluent also contained concentrations of
2,4,6 Trichlorophenol and 2,4,5 Trichlorophenol. Courtaulds discharges contained lesser amounts of all of the
above compounds (see Section 7.1 for & full discussion of efflucat characteristics).

The toxicity of phenolics varies with the type of compound and they may taint the flavour of fish at levels that
do not appear to adversely affisct fish health. Currently, there is some evidence of tainted fish from this area of
the 5t Lowrence. A lurge portion of the reactive phenols present in Comnwall effluents (specifically Domitar)
however, tend to be non-tainting in nature.

In 1985, analysis of water in the area of concern for volatile hydrocarbons showed carbon tetruchloride levels of
10-330 ng/L tetrachloroethylene at 65 and 190,000 ng/L, fluorotrichloromethane levels between 22 and

3500 ng/L, 1,1,1-trichloroethane between 14 and 18,000 ng/L and chloroform levels of 14 to 200 ng/L (Lum
and Kaiser, 1986). There are few guidelines or objectives for these parameters. The Canadian Council of
Resource and Environment Ministers (CCREM, 1987) has established a tentative guideline for
tetrachloroethylene of 260,000 ng/L for the protection of aquatic life. This guideline was not exceeded in the
samples collected by Lum and Kaiser (1986). The Quebec human health criteria for tetruchloroethylene,
however, is 800 ng/L (Ministere de I’Environnement, 1989). Quebec has also established a human health
guideline of 190 ng/L for fluorotrichloromethane. New York State has established a surface water guideline for
chloroform 200 ng/L (New York State Department of Environmental Conservation, 1987) which is at the upper
concentration determined by Lum and Kaiser (1586).

Carbon tetrachtoride levels in 1988 were within the range observed in 1985 with the exception of one
measurement at 17,800 ng/L (Anderson & Biberhofer, (in press)). All volatile analysis test results for the
above sample were abnormally high, were not confirmed in the duplicate analysis of this station and are
therefore regarded as questionable. The remaining results were within the nges found by Lum & Kaiser with
many below the detection limits. Chloroform was found at station 1 (Figure 6-3) at levels frequently above the
200 ng/L New York guideline. As with the chlorophenol results at the same station (1), there are no known
sources in this area of the river, Overall, the levels of volatiles in the St. Lawrence River were low or not
detected. Benzene was found frequently at levels ranging from not detected to 1430 ng/L (the questionable
sample result from station 8, survey 2 of 16,600 ng/L was disregarded). Benzene is moderately toxic to fish
and has an 96hr LC50 at < 100 mg/L (100,000,000 ng/L). The observed levels do not represent & concemn for
aquatic life.

Levels of chlorinated benzenes were typically non-detected or less than 1.5 ng/L in river water in 1988. Of
those compounds detected, 1,2 and 1,4-Dichlorobenzene were most frequently found. No spatial or temporal
patterns in the sample results were apparent and the values reported were consistent with upstream
concentrations. Most of the 1988 liquid effluent results for chlorinated benzenes were also non-detected. All
detections of chlorinated benzenes were under 65 ng/L and no pentachlorobenzene was detected in either June or
September.

Station 1 was consistently high in Polycyclic Aromatic Hydrocarbon (PAH) levels during the 1988 surveys

(Figure 6-11). The main compounds observed were Fluoranthene, Pyrene, Chrysene, and benzo(a)anthracene
with high levels particularly during survey 1. There are presently no Water Quality Objectives established for
these compounds in water. The pattern of results do not indicate any substantial input from the U.S. side of the
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river although the Massena industrial sites have been documented as sites of PAH contamination (refer to
Massena RAP Stage I Report, NYDEC, 1990). One compound, Bis (2-eh)phthalate was detected in
concentrations ranging from 9.84 to 797.74 ng/L with no particular pattern. The Provincial Objective based on
current (oxicity data for this compound is set at 600 ng/L (Environment Ontario, 1984). As a plasticizer with
common usage in consumer products (eg. Armorull), this phthalate tends to be ubiquitous in the environment.
Occasional levels in excess of this objective are not of concern.

When the liquid (24 hr composite) effluents were sampled, the majority of the test resulis were non-detected or
st trace levels. In the June survey when the analyses were performed however, using a lower limit of detection,
the combined Domtar/ICI (formerly CIL)/Comwall Chemicals effluent was found to contain levels of
Anthracene, Fluoranthene, Pyrene and Benzo(e)pyrene in the 400 to 700 ng/L range and levels of
Benzo(a)anthracene, Benzo(k)fluoranthene and Benzo(a)pyrene at lower levels, Trace levels of 4 number of
other PAH compounds were also detected.

6.1.5 Drinking Water

Results (1987) from Environment Ontario’s Drinking Water Surveillance Program (DWSP) show that the quality
of treated water at Cornwall is not impaired. Analytical results were consistent with those obtained from other
areas of the Great Lakes; occasional detections of organics occurred, and some deterioration due to bacterial
contamination appeared during spring run off, however, the levels found in treaied drinking water did not
exceed Ontario Drinking Water Objectives.

The drinking water intake for Cornwall is located in Lake St. Lawrence upstream of the power dam at a depth
of 18.3 metres. Raw and treated water were analyzed five times in 1987, once each month from March 23 to
July 27 for which results are available (see Appendix II).

Two raw water and three treated water samples contained traces of lindane, all raw water and three treated
water samples contained traces of a-BHC (breakdown product of lindane). No other pesticides were found
above detection limits.

Chloroform levels ranged from trace levels in 2 raw water samples to 28.9 to 44.7 ug/L in treated water.
Dichlorobromomethane levels ranged from trace in one raw water sample to 12.25 to 15.0 pg/L in treated
water. Total trihalomethanes were detected in two raw water samples at 0.5 and 1.5 pg/L and in all treated
water samples at between 45.15 and 64.7 pug/L.

Pentachlorobenzene occurred once at & trace level in raw water and was not detected in treated water. Tmce
levels of 1,2,3 and 1,3,5-Trichlorobenzene were found in two treated water samples.

Zinc, cadmium, copper, mercury, lead and PCBs were below detection limits in raw and treated water with the
exception of 0.014 mg/L in treated water in March and of 0.002 mg/L of copper in May and June.

The maximum raw water bacteria readings were found in March at 159/100 ml fecal coliform and 3200/100 ml
total coliforms. Only one treated water sample (June) showed any bacteria (total coliform count of 1.0/100 ml).

6.2 Sediment Quality

€.2.1 Suspended Sediments

A 1979 survey (Kauss et al., 1988) yielded information on concentrations of PCBs, ether golubles (oils and
greases) and heavy metals associated with suspended sediments in the St. Lawrence River (Appendix II). The
highest concentrations of chromium, lead, mercury, zinc and PCBs associated with suspended particulates along
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the north shore of the river were near the Courtaulds outfalls. The following section summarizes the 1988
suspended sediment collection which was performed in conjunction with the water quality sampling program
(Appendix IIT). A full presentation of the study findings is contained in Anderson & Biberhofer, (in Ppress).

Nutrients

The results for the 1988 analysis of suspended solids were inconclusive with regard to spatial differences in
concentrations. Analytical difficulties were experienced st the laboratory and few results are available. As
expected, the nutrient content (total phosphorus, total Kjeldahl Nitrogen) of the suspended solids is high. The
concentrations were well in excess of the guidelines for the open water disposal of dredged sediments., The
abundance of phytoplankion in the St. Lawrence River system and low silt content may account for much of the
nutrient content in the particulate fraction of the river water.

Nutrients associated with the suspended solids in the effluents are typically low. Unfortunately the analyses for
the STP discharge are unavailable. By comparison to the background St. Lawrence River levels, the inputs
from local sources do not appear 1o influence the conditions in this section of the river.

Inorganic Contaminants

Elevated levels of copper, nickel, zinc, iron, cadmium and chromium were observed at all stations sampled for
suspended sediments in the river. When compared with the Provincial guidelines for the open water disposal of
dredged sediments, all of the above metals exceeded the available guidelines at every station: Copper

(25 ug/g), Nickel (25 pug/g), Zinc (100 ug/g), Iron (10,000 ug/g), Cadmium (pg/g), Chromium (25 ug/g). In
addition, lead and arsenic levels were slightly elevated at a few stations.

Mercury in suspended solids in the water column ranged from 0.11 to 0.25 u#g/e (dry weight). At these
concentrations, mercury in bottom sediments would still be acceptable for open water disposal if dredged. The
guideline is 0.3 pug/g,

The Courtaulds plants in the 1988 survey has the highest mercury, zinc, copper and lead concentrations in the
suspended solids component of the effluents. These results confirm the 1979 river monitoring results for
suspended solids in Kauss ef al. (1988). An Environment Ontario report on sediment quality in the Cornwall
area based on 1985 bottom sediment concentrations indicated that local sources of the same inorganic
contaminants are responsible for concentrations in sediment which exceed the Provincial Guidelines for open
water disposal of dredged sediments (Anderson, 1990).

Organic Contaminants

PCB concentrations in suspended sediments collected by sediment (raps during a 1985-86 study at two stations
in Lake St. Francis were 29 and 110 ng/g (Kaiser ez al., 1989). Merriman (1988) reported a PCB
concentration of 1800 pg/kg on suspended sediment coilected in 1981 at the mouth of the Grasse River.

Trmce levels of PCBs (< 130 ng/g) in the suspended solids at station 74 (Figure 6-3) were found in the June
1988 sampling at the mouth of the Raquette River. The remainder of the available PCB analyses were non-
detected. In June, PCBs were found in Courtaulds Acid effluent discharge at 725 ng/g and at trace levels

(<75 nglg) in the sulphide discharge. Most of the results for the September survey were unavailable with the
exception of the combined Domtar/ICI (formerly CIL)/Comwall Chemicals effluent which was non-detected.
Although some sporadic detections of PCBs are found in effluents and in the river, the major source is from the
U.S. side of the river. PCBs at trace levels tend to be ubiquitous in the aquatic environment as shown by levels
ut the upstream locations and at Wolfe Island (see Section 7.5.2) and Comwall sources do not appear to be
significant.
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Generally the organochlorine pesticide results in the river and effluents in 1988 were non-detected as well with a
few trace levels of HCB and p,p’-DDD found. A majority of the results for samples taken in September were
unavailable however it may be concluded that there are no significant sources of organochlorine pesticides in the
Cornwall/Massena arca. Low background/upstream levels are likely due to Lake Ontario levels and agricultural
inputs along the length of the river.

No chlorinated benzene results were available from the September 1988 survey of suspended solids in the river.
In the June survey, 2,4,5-trichlorotoluene was found st station 069 in the north channel downstream of Cornwall
at 37.0 ng/g and at station 74 at 13.0 ng/g. All other available results were non-detected or at trace levels. In
June, all the industrial effluent results were unavailable. The STP analyses were all non-detected with the
exception of pentachlorobenzene at 13 ng/g. In September as well, all results were unavailable, non-detected or
lrace,

The majority of both the river and effluent results were unavailable from the 1988 sampling however, 2,4,6
tnichlorophenol was detected in the Courtaulds sulphide sewer (134.00 ng/g) in June and in the acid sewer

(240 ng/g) in September. All of the chlorinated phenolics analyzed were not detected in the Courtaulds acid
sewer in June when most were found in the September sampling. The sporadic nature of the results emphasizes
the variability of effluent discharges.

The highest levels of PAHs in suspended solids were observed at Station 372 between Cormwall Island and

St. Regis Inland in 1988 (Figure 6-12), Totsl PAHs in June were 6.54 ug/g and 2.55 ug'g in September with
the most prevaleat compounds being Fluoranthene, Pyrene, Benzo(a)anthracene, Benzo(b)fluorene and
Benzo(a)pyrene. Benzo{a)pyrene is regarded as a potent carcinogen and mutagen (MOE, 1984), however,
concentrations in water during the same surveys were at trace levels. Industrial sites in Massena are a source of
PAHs to this section of the St. Lawrence River as supported by the presence of these compounds at station 372.
The combined discharge of Domtar/ICI (formerly CIL)/Comwall Chemicals represents a source of PAH
compounds where up to 23.77 ug/g (dry weight) total PAHs were observed in June and 18.66 ug/g in
September, 1988. The compounds which comprise over 70% of that total are Phenanthrene, Fluoranthene,
Pyrene and Chrysene. Courtaulds Fibres, Courtaulds Films (closed 1989) and the STP also had detectable
levels of PAHs in their effluent discharges. No elevated PAH levels downstream of the Cornwall discharges
were noted in the suspended solids analyses.

6.2.2 Bottom Sediments
6.2.2.1 Physicat

The fast flow of the St. Lawrence River along the north shore and the resultant particle sorling is evident from
the high proportion of gravel downriver from the Domtar/ICI (formerly CIL)/Comwall Chemicals diffuser
outfall, where vp o 60 percent gravel and 19 percent very coarse sand were found in 1979 (Kauss ef al., 1988).
Further downstream, a widening and deepening of the channel results in a dicrease in current velocity along the
north shore. This results in the deposition not only of gravel and sand, but also of the finer particulates.

High silt conteni was also characteristic of bottom sediment samples collected in and near the mouths of
tributaries to this section of the St. Lawrence River. Paired comparison of 1979 and 1985 grain size results
showed no significant difference in particle size distribution between the two surveys (Andersen, 1990).
6.2.2.2 Chemical

This section is based on bottom sediments collected during surveys undertaken in 1979 and 1985 by

Environment Ontario.
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The results of the 1979 sediment survey indicate high concentrations of various contaminants in sediments
downstream of the mouths of rivers in both Ontario and New York (Kauss et al., 1988). Kauss e al. (1988)
note that samples taken adjacent to industrial outfalls indicate no direct evidence of discharge of the
contaminants in question. They suggest that this is a result of high flow in the Si. Lawrence River which
entrains suspended particulates and associeted contaminants introduced to the river via effluents. The fine-
grained sediments tend be deposited in the quiescent reaches such as embayments and river mouths downstream
of source areas. These are the zones of low energy or depositional areas (Thomas e al., 1972). Kauss & al.
(1988) indicate, however, that exceedences of Provincial guidelines for open water disposal of dredged material
oceur for cadmium, chromium, copper, ison, lead, mercury and zinc in sediments located in the vicinity and
downstream of outfalls, particularly those of Domtar and Courtaulds.

Concentrations of total phosphorus, nitrogen, total carbon and total organic carbon in sediments along the north
shore in 1979 were highest downstream of major sources, for example, in the vicinity of Courtaulds
Fibres/Courtaulds Films (closed 1989) complex and at the mouth of Raisin River. The Environment Ontario
guidelines for the open water disposal of dredged matzrial for total phosphorus and total Kjeldahl nitrogen
(TKN) are 1.0 mg/g and 2 mg/g, respectively. The phosphorus guideline was exceeded in 9 percent of the
samples in 1985 while the TKN guideline was exceeded in 56 percent of the samples. The highest
concentrations of total phosphorus and total nitrogen were found downstream of Courtaulds and around Pilon
Island in 1985 (Anderson, 1990). Table 6-8 summarizes the results of the 1985 sediment survey.

6.2.2.3 PCBs and Other Organic Contaminants

North shore sediments in 1979 also contained elevated levels of PCBs generally exceeding the Environment
Ontario guideline (50 ug/kg) for open water disposal by a factor of 2 or less. Near the Courtaulds outfalls,
however, sediments exceeded the guideline by a factor of 53. Bottom sediments collected in 1981 by Merriman
(1988) near Cornwall and at the mouth of the Grasse River had PCB concentrutions of 850 and 8740 ug/kg,
respectively. These exceed Ontario’s open waler disposal guideline by 17 to 170 times. In 1985, approximately
60 percent of the north shore sediment samples exceeded the guideline for PCBs (Table 6-10). The highest
levels were found near Courtaulds with values up to 20 times the guideline. These data are insufficient,
however, to extablish any trend.

Of the organic contaminants, PCB inputs from the Comwall and Massena areas bad the farthest-reaching
impact, as indicated by detectable levels in downstream sediments in the vicinity of Ile St. Regis and the
entrance to Lake St. Francis. This, as well as the overall differences between north and south channel PCB
concentrations, is consistent with the results of studies conducted by Environment Canada in Lake St. Francis
between 1979 and 1981 (Sloterdijk, 1985). These studies found that PCB concentrations were highest at the
entrance to Lake St. Francis and along the south channel (Figure 6-13). The 1985 study also shows the highest
PCB levels along the south channel (Figure 6-14). As well, sediment cores taken in 1985-86 in Lake

St. Francis show PCB levels ranging from 46 to 530 ng/g (Kaiser et al., 1989).

As part of the national dioxin survey, river sediments in the vicinity of the Domtar discharge were analyzed for
dioxin in the fall of 1989. Sediment samples were collected upstream and downstream of the Domtar diffuser
(Trudel, 1991). The limited nature of the sampling program restricts the conclusions which can be drawn and
therefore is regarded as preliminary information only. Fish tissue analysis for dioxins and furans included are
not available at this time.

Polychlorinated dibenzo-p-dioxins end polychlorinated dibenzofurans were detected in sediment downstream
from Domtar. Upstream values were unreliable so there is no "control" site for comparison. Specifically,
hepta (7CDD) and octa (8CDD) chlorinated dibenzo-p-dioxins were found, as well as penta (SCDF), hexa
(6CDF), hepta (7CDF) and octa (8CDF) chlorinated dibenzofurans. Each of these groups of compounds are
referred to as congeners. The report describes the sediment contamination as “high® based on the toxic
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equivalents of 2,3,7,8 TCDD. By using a "toxic equivalency factors” all congeners present are converied to the
equivalent amount of 2,3,7,8 TCDD, since this is the most toxic compound in the family. This produces a
*Toxicity Equivalent Value" which provides a uniform approach for summarizing the data rather than providing
values for all the congeners listed above. This is then used as a yardstick or an indicator of particular problem
areas but is not used as a measure of toxicity or hazard assessment. Based on this preliminary information,
future sampling in this area is required to determine the extent (spatially and quantitatively) of dioxin/furan
contaminated sediment and to determine food chain transfer and implications. Currently, there are no
dioxin/furan sediment quality guidelines or criteria by which the significance of sediment contamination could be
judged.

Dredging projects, either routine navigational work or special projects requiring permits, are subject to the
guidelines for open water disposal for dredged materia). Confined disposal is required for all sediments which
do not meet the guidelines. The requirement for a confined disposal facility is regarded as one of the 14
impairments listed by the International Joint Commission for areas of concem.

6.2.2.4 Inorganic Contaminants

Mercury concentrations in sediments sampled in 1979 and 1985 along the Ontario shoreline of the river
exceeded the Environment Ontario guideline for open water disposal (0.3 mg/kg). The highest mercury levels
were detected in sediments near the Courtaulds shore-based discharge (Figure 6-15), however, these were lower
than those observed in 1970 and 1975 (Table 6-9). In 1985, 40 percent of the samples collected along the
Ontario shoreline exceeded the guideline.

As shown in Figure 6-16, Lake St. Francis sediment mercury levels also exceed 0.3 mg/kg in large areas of the
lake (Sloterdijk, 1984). A sediment survey in Lake St. Francis was carried out in 1989 by the Centre Saint-
Laurent to compare 10 the earlier results but the data are not available yet.

Ontario Guidelines for open water disposal of dredged material were exceeded for chromium and iron in at least
50% of the samples collected in 1985. Guidelines were exceeded for copper (41 %) and zinc (37 %) at several
sampling sites in the north and south channel! and in lead, nickel and cadmium at only a few locations. Except
for iron, mean values for all inorganic contaninants were higher in the north channel than the south,
Concentrations of most metals in the north channel exceeded the guidelines at stations along the shoreline.
Concentrations of cadmium (> 1 ppm) and chromium (>25 ppm) also exceeded Environment Ontario’s open
water disposal guidelines in Lake St. Francis at the Lancaster Bar (Environment Canada, 1988). Routine
navigational dredging at the Lancaster Bar is therefore interpreted as an impairment in the area of concern. In
addition, smaller dredging projects (eg. marina development) would be subject to restrictions for the disposal of
sediments if the guidelines were not met at that location. Confined disposal facilities, at a minimum, are
required for contaminated sediments.

Provincial Sediment Quality Guidelines (Persaud et al, 1990) are based on the impact of contaminants on the
benthic community. The guidelines are set according to three levels: (1) no-effect level; (2) lowest effect level;
and (3) severe effect level. Based on the 1985 survey, concentrations of zinc, lead, copper, chromium, nickel,
arsenic and cadmium were all greater than the “lowest effect Jevel® at many sampling sites within the area of
concern. This is the level of sediment contamination that can be tolerated by the majority of benthic organisms.
Since concentrations were greater than this level the benthic communities in these areas may be impaired.

Concentrations were above the "severe effect level” (this is the sediment concentration of a compound that
would be detrimental to the majority of beathic species), for zinc, lead and copper in the sediment at the
Courtaulds Fibres/Courtaulds Films (closed 1990) discharger. This is the only location where the "severe effect
level” was exceeded, hivwever, the maximum concentrations observed in sediment in 1985 for arsenic,
cadmium, chromium and nickel were also near or downstream of the Courtaulds Fibres/Courtaulds Films
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Table 69 Comparison of Sediment Mercury Concentrations with Distance Along the North Shore of the
St. Lawrence River (Sowrce: Anderson, 1990)

—:
Area/Location 1970 | 1975 1979 1985°
—
Upstream of Comwall 0.20 0.04 0.09 0.03*
(0.06-0.29) (0.02-0.09) (0.06-0.12)
0-1.4 km Downstream of CIL 4.7 5.69 6.80 0.63?
(0.85-14.50) (0.05-18.2) (1.50-19.8)
3-5 km Downstream of CIL (in 14.23 9.51 5.40 1.19
vicinity of Courtaulds BCL) (1.24-35.85) (0.62-44.0) (0.13-18.0) (0.134.49)
6-14 km Downstream of CIL 5.87 1.87 0.68 0.30
(area around and downstream of (4.00-7.74) {0.20-5.87) (0.16-1.80) (0.01-0.97)
Pilon Island)

NOTE: Values are means of samples in each area.
Range of values in brackets.

* Stations (1985):  Upstream of Cornwall: 362
0-1.4 km Downstream: 365
3-5 km Downstream: 368, 369, 370
6-14 km Downstream: 371, 372, 373, 374, 375, 376

T Only one sample analyzed

(closed 1990) outfall. Concentrations of lead and zinc in Courtaulds Fibres/Courtaulds Films (closed 1990)
effluent were higher than concentrations in Courtaulds’s intake end the Provincial Water Quality Objective for
zinc was exceeded in 32% of the samples collected near Courtaunlds Fibres/Courtaulds Fitms. In 1988,
Courtaulds Fibres/Courtaulds Films effluents had high conceatrations of zinc, copper and lead in the suspended
solid fraction (Anderson & Biberhofer, (in press)). Based on this information Courtaulds Fibres/Courtaulds
Films was likely the source of these contaminants found in the sediment in this area, however, the 1985 study
showed that the spatial distribution of arsenic, cadmium, chromium, iron and nickel in the wrea of concern is
such that there are no major local sources of these parameters, Upstream loadings are likely responsible for
these metals.

The direct impact on the benthic community is unknown, however, a 1985 Environment Ontario study
(Griffiths, 1988) found that the invertebrute community at the Courtaulds Fibres/Courtaulds Films outfall and
several sites downriver had lower species richness compared with less contaminated sites. As well, the species
composition suggested degraded environmental conditions. These communities were likely impaired because of
high organic matter enrichment, poor oxygen conditions, the presence of coarse particulate organic matter and
possibly metal toxicity. The absence of insects (with the exception of chironomids) and low density of snails
from the site at the Courtaulds Fibres/Courtaulds Films diffuser suggests metal toxicity to these fauna. The
high conceatrations of zinc, oils and greases present in the sediment may be an important determining factor at
many of these stations.
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6.3 Biota

6.3.1 Benthic Invertebrates

A July 1985 benthic invertebrate survey by Environment Ontario (Griffiths, 1988) showed zones of impaired
environmental quality in the north channel caused by Cornwall point source discharges (eg. wood fibres and
chips from Domtar) and oil and grease levels in sediments. Invertebrates were found et all slations sampled
mlong the Comwall waterfront, but communities were impaired compared with those of the south channel, where
no point source effects on benthic communities were noted. Griffiths (1988) concludes that considerable
improvement in the environmental quality has occurred since the previous benthic invericbrate survey carried
out in 1966 by the former Ontario Water Resources Commission (Owen and Veal, 1968).

Six communities occurning at three or more of the 39 sampling stations were identified as follows:

Community 1 was characterized by an abundance of the midges Chironomus and Phaenopsectra, the amphipod
Gammarus, the clam Pisidium and the worm Limnodrilus hoffmeisteri; Community 2 by high species richness
and lack of any abundant species; Commumity 3 by the abundance of Gammarws, Chiroromus and the isopod
Asellus; Community 4 by the abundance of L. hoffmeisteri and Asellus; Community 5 by the abundance of
Gammarus, L. hoffineisteri, Asellus and Chironomus; and Community & was characterized by the abundance of
Pisidium (Griffiths, 1988). The locations of these six communities and the species compositions are listed in
Appendix IV,

The 1985 study reports that benthic invertebrate communities have been alizrsd by the probable addition to the
sediment of coarse particulate organic matter (wood chips and fibres) from Domtar; zinc and hydrogen sulphide
from Courisulds; fine particulate orgenic matter, metals, odls and grease from the sewage trestment plant; and
oil and grease from the Comwall Port area. Figure 6-17 shows the locations of the environmental quality zones
interpreted from this study.

As part of the Environment Ontario in-place-pollutant program, a benthic invertebrate survey was carried out at
ten stations afong the Cornwall waterfront in 1986 (Lomas, 1988). The main conclusions reached are as
follows: 1) Benthic invertebrate distribution and density apjwsr to be most affected by the organic content of
the sediments and coupled with this, the occurrence of aquatic macrophytes. 2) No effects from other factors
were evident despite visual observation of oil-like substances in the sediment and metal levels above
Environment Ontario recommended guidelines (for open water disposal of dredged sediments).

£.3.2 Fisheries

6.3.2.1 Habitat

The single biggest impact on fisheries habitat in the Cornwall area has been the impoundment of Lake

St. Francis for power generation in the 1800s and the construction of the St. Lawrence Seawny (1954-1958).
The major alteration in water depth and current, as well as the massive dredging operations resulted in changes
io sedimentation patterns and aguatic vegetafion density and distribution (Owen and Wile, 1975).

They also presumably altered a number of sensitive habitats, such as spawning areas for walleye and sturgeon,
as well a9 altering extensively the invertebrate and forage fish food web upon which all the major sport and
commercial fish species depend.

Presently, sctivitizs such as shoreline development continue to threaten the nearshore, littoral zone fish habitat
which is so crucial to maintenance of a diverse fish community. The continued degradation of the major
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tributaries due to nutrient carichment, channel modification and control of water discharge has reduced the
suitability of sections of these streams as spawning and nursery habitat for a variety of species (i.e. watleye,
perch, smallmouth bass) which use these arcas seasonally.

The overall impact of hydro-electric power related construction and Seaway development in Lake St. Francis
was to create a very productive, shallow-water reservoir which has a very fast flushing rate. The aquatic
vegetation hes remained relatively stable since 1975. Water level fluctuations in Lake St. Francis mre minimal.
The total area of Lake St. Francis is 24,373 ha of which 7,380 ha are in Ontario, 16,319 ha in Quebec and 674
ha in New York State. The mean depth is 5.5 m (whole lake) and 4.6 m (Ontario portion). The maximum
depth is 22 m (Ontario Ministry of Natural Resources, 1987b).

The general water quality in Lake St. Francis, as it affects fish production, is adequate (Ontario Ministry of
Naturzl Resources, 1987b). There is no thermal stratification due to the strong currents. The temperature
regime is suitable for the coolwater-warmwater fish community reaching mainstream maxims of 20-23°C with
higher temperatures in the sheltered embayments. Although occasional small fish kills in the spring have been
reported in Lake St. Francis, the cause is not known. Dissolved oxygen, pH, turbidity, total dissolved solids
(TDS) and alkalinity are all within tolerance ranges for all species (Ontario Ministry of Natural Resources,
1987b). The acute toxicity of some of the Comwall effluents to fish is quite high (see Saction 7.1.5 and
Appendix XIV). However, the dilution of the effluents is so rapid once they enter the nver that fish mortality
in the river associated with these effluents has not been demonstrated.

Eutrophication was identified as a problem in the 1960s but a 1975 Environment Ontario study (Owen & Wile,
1975) indicated that nutrient levels had stabilized to some degree. In recent years, reports from commercial
fishermen of algal buiid-up on their nets suggests a worsening problem, however, this needs to be quantified.

6.3.2.2 Toxic Effects on Fish and Fish Tumours

Of more concern, from a fisheries standpoint, is the levels of toxic contamination in the system. The focus of
fisheries studies has been the measurement of body burdens of contaminants, the establishment of human
consumption guidelines, the status of the fish community and the sport and commercial harvests.

Mercury levels in the fish (up to 2 mg/kg) appear to low enough to preclude any toxicological effects on the fish
themselves (present when levels range from just less than 10 mg/kg up to 100 mg/kg). PCB levels in the main
lake and the north channel are also low from a toxicological viewpoint. Locally elevated levels of some
contaminants in sediment (j.e. ziac in the north channel) may be impacting slightly on the fish community’s
food web but the relative isolation of these disturbances means that the fish community across all of Lake

St. Francis is probably not adversely affected. The presence of polycyclic aromatic hydrocarbons (PAH's) in
the aquatic environment has been documented (see sections 6.1 Water Quality and 6.2 Sediment Quality)
including benzo-a-pyrene which has carcinogenic properties and is a suspected cause of fish tumours. The 1988
levels of benzo-a-pyrene in water (Anderson & Biberhofer, (in press)) however, do not exceed the IJIC
recommended objective for the protection of aquatic life of 10 ng/L (IJC Ecosystems Objectives Committee
Recommendation). For the protection of human health, the U.S. EPA has set an objective of 31 ng/L for total
PAH’s based on cancer risk over a lifetime from drinking water and consumption of fish. PAH levels observed
are also below this objective in the St. Lawrence River.

The preliminary information from a 1990 survey of skin lesions and liver tumours in walleye and white suckers
from Lake St. Francis however may be cause for concern. The tentative {not confirmed by histopathology)
results showed liver abnormalities in walleye affecting approximately 20% of males sampled and 50% of
females. Pending histopathological examinations, no conclusions can be dawn from this dats, although the high
frequiency of occurmence remains problematic with respect to health effects on the fish themselves amd
consequently, on the fish communily. Also present in the walleye population was lymphocystic and dermal
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sarcoma, skin conditions induced by viruses which do not indicate any toxic effect of chemicals. Analysis of
the white sucker population is also pending. On a more positive note, it should be remembered that the fish
community does not appear, based on the population assessment data, to have been catastrophically affected.
The impacts of contaminants on the community either directly (on the fish themselves) or indirectly (through
food web effects) may be exerting some influence on fish population abundance but this influence is not readily
detectable using the relatively imprecise monitoring tools available.

6.3.2.3 Fish Production and Distribution

Lake St. Francis

As previously discussed, the fish habitat in this lake is productive for coolwater-warmwater species. Index
netting indicates that yellow perch are particularly abundant and grow very quickly producing an excellent
fishery.

Recent studies by the Ontario Ministry of Natural Resources indicate that the perch population has been stable
over the past decade although year class strengths do fluctuate (Ontario Ministry of Natural Resources, 1987a).
The population is heavily fished which hes increased production but no decline in sbundance has occurred. The
critical spawning habitat for perch is characterized by shallow water (0.5-2.0 m) with emergent and/or
submergent vegetation and is wind-protected (Ontario Ministry of Natural Resources, 1986). The diet of perch
is comprised of numerous items but Gammarus is of particular importance as are emerald shiners and smaller
perch. Spails are seasonally important.

Zooplankton such as ostrapods and copepods are important dietary items for young-of-the-year perch. All
dietary plankton and invertebrate species require aquatic vegetation as an essential habitat component (Ontario
Ministry of Natural Resources, 1986).

Northern pike populations are strong and stable and are presently not believed to be over-exploited (Ontario
Ministry of Natural Resources, 1987a). Walleye have recovered in the system to fairly abundant levels
following a population crash after Seaway construction. The major spawning area is the Raisin River. Walleye
are heavily fished but the major factors thought to be controlling year-class strength are spawning success and
the survival of young fish which have been enhanced by recent habitat rehabilitation efforts in the Raisin River.

Data on other fish species (smallmouth bass, bullhead, white sucker and crappie) are now being collected on a
trend-through-time basis but no conclusions can be drawn regarding their status.

Muskellunge are relatively uncommon in the lake although a small trophy fishery exists (Ontario Ministry of
Natural Resources, 1987a). Receat reports from anglers indicate that muskellunge may be recovering slightly in
recent years although this has not been confirmed.

Sturgeon have declined considerably over the last several decades although pood assessment data are only
available for the New York section of the lake. The sturgeon habitat in Lake St. Francis is concentrated in the
area downstream of the dam in the deeper, faster section. Over-exploitation has been identified as a major
problem (Joliff & Eckert, 1970) but habitat alterations which occurred with the Seaway development may also
be a contributing factor. Dumont e al. (1987) studied the St. Lawrence River sturgeon population (including
Lake St. Francis). They also concluded that sturgeon decline is due principally to overfishing and habitat loss
(as reporied in Sylvestre, 1989).

In general, perch production in the lake is exceptionally high snd the population appears to be stable despite
heavy exploitation. All the other species are thought to be in relatively good condition with the exception of
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sturgeon. Further monitoring will be required to confirm this. It should be noted that these assessmept data are
for Lake St. Francis from Pilon Island east.

Cornwall Waterfront

Collection of fish by electrofishing was done along the Cornwall waterfront and Comwall Island during the
nights of October 22 and 23, 1985 (Ontario Minisi ¥ of Natural Resources, 1987b). Electrofishing employs an
electronic charge generated between two i ‘iated on a boat. Fish are stunned temporarily and are
subsequently sorted for sampling, The purposs was to establish the presence/absence of fish species in the
sampled aréen (eight stations, 1000 seconds of electro-fishing per station). The station locations are shown in
Figure 6-18. Physical descriptions for each station are provided in Appendix V. This area (Cornwall
waterfront) had not previously been evaluated from a fisheries standpoint.

A total of 979 fish comprised of 24 species was captured (Appendix V). An Integrated Biotic Index (IBI) was
calculated for each station based on species richness and composition, trophic composition and fish abundance
and health (Table 6-10). A high index is derived from a large diversity of species, a large number of percid
and/or salmonoid species, a high percentage of insectivores and planktivores, a low percentage of trophic
“generalists™ (carp, suckers), a high percentage of piscivores and a low frequency of diseased specimens. A
high index denotes a robust and diverse fish community.

Of the eight runs, six were classed as having poor quality fish habital based on the IBI (Table 6-10). Overall
relative abundance values and species diversity were not high. Only two runs (Stations 6 and 8) were classed as
having fair quality fish environment.

Examination of the species distribution, in conjunction with the habitat characteristics and the discharge points
leads to the preliminary conclusion thal species distribution in the north channel is primarily controlled by the
physical characteristics of this part of the river. The fast currents, sparse aquatic vegetation and general lack of
shallow, littoral zone are probably the major factors contributing to the poor fish habitat rating of most stations.
Station 6 and 8 generally had a superior combination of substrate, depth, current and aquatic vegetation and this
was responsible for their higher rating.

Of additional interest was that the only evidence of external abnormalities was the presence of lip papillomas on
several white suckers laken at Station 5 and the evident unnatural odour of three walleye taken at the same
station.

These results must be considered to be preliminary because of the lack of sampling intensity which reduced the
probability of detecting the very local effects of certain discharges on species distribution.

Zebra mussels were first found in the south channel of the St. Lawrence River in September 1989. They were
subsequently found in fairly large numbers in the Snell and Elsenhower Locks (late 1989) and the south channe]
(at the mouth of the Grasse River and near Lhe International bridge in June 1990). The ecological impacts of
this exotic species are unpredictable to some degree but its affinity for hard substrates, tendency to develop
extremely dense colonies and ability to filter large amounts of phytoplankton from the ecosystem make it very
likety that the St. Lawrence is going to undergo a major shift in its energy and nutrient dynamics. The major
disruption of the plankton food web will cause changes in the fish community, possibly resulting in & permanent
shift. How the existing fish community will adapt remains unknown, although the impacts will probably be
evident within 5 years. Conlrol of this exotic is not possible and an amelioration of its ecological impacts are
unlikely.
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Table 6-10 Summary of Data Collected in the St. Lawrence River, Near Cornwall During Electrofishing, 1986

(MNR, 1987B)
1 90.0 6.65
2 129.98 5.15
3 110.24 6.34
4 176.00 4.45
5 51.89 3.19
6 145.00 7.40
7 123.33 4.40
8 171.00 5.37

* CUE = number of fish caught/1000 seconds of electrofishing

(5-1)

] D' 0 =
1versity Tog T

§ = pumber of species

N = number of individuals of all species
¢ IBI = Integrated Biotic Index
4 Habitat Index = Range © (poor) to 12 (excellent)

6.3.3 Wildlife
6.3.3.1 Habitat

The St. Lawrence River basin has been identified by the Canadian and United States governments in the North
American Waterfowl Management Plan as an area of national significance for waterfow] nesting and raising of
young ducks as well as @ stop-over location during the spring and fall migrations (Anonymous, 1986). Surveys
conducted in 1976 and 1985 by the Canadian Wildlife Service of Environment Canada has identified Lake

St. Francis as the second most important area for fall staging along the Ontaric portion of the St. Lawrence
River and the third most important area for spring and fall combined staging use (Ross, 1986). Canadian
Wildlife Service surveys conducted in 1975 indicated that the Quebec portion of Lake St. Fruncis is also
important for spring and fall staging.

The impoundment of Lake St. Francis has created excellent stuging habitat for diving ducks (scaup, goldeneye,
bufflehead, redheads). The shallow, productive offshore system with extensive beds of submergent aquatic
vegetation is the main factor in attracting staging waterfowl. The diverse aquatic plant community consists of
Myriophyllum, Vallisneria, Elodea, Chare, Scirpus and Typha.

Waterfowl production is concentrated on the Quebec side of the Lake which has suitable stands of cmergent
vegetation. Localized production areas on the Ontario side include Charlottenburg Marsh and Bainsville Bay.
Mallards, blue-winged teal, American wigeon, gadwall, blacks and common mergansers are the species
produced. With stable water levels, as established by the Beauharnois control structure, these areas of emergent
vegetation can be expected to gradually in-fill. This, in tum, will affect wildlife populations by reducing
substantially the diversity of these areas. Recent Ducks Unlimited marsh rehabilitation projects on the Ontario
and Quebec sides have enhanced the value of some wetlands dramatically for waterfowl staging and production.
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There are other wildlife species associated with this part of the St. Lawrence. Great blue herons use the area
extensively for feeding and Dickerson Island in Lake St. Francis (Akwesasne lands, Quebec) has a small heronry.
The island also serves as a nesting site for black-crowmed night herons, green herons and great egrets, Not much
information is available on other avian species other than that more than 150 species have been identified as
breeding in extreme Eastern Ontario and many of these species (more than 100) depend on wetland habilats
including those on Lake St Francis.

Wetlands provide habitat for provincially significant flora and fauna and contain extensive submerged plant beds
essential for waterfow] staging and production. They provide habitat for resident and migratory birds, mammals,
reptiles and amphibians. Valuable wildlife resources in the Comwall area wetlands include bullfrogs, muskrats,
beavers, raccoons, mink, red fox, turtles and coyotes (Carreiro, 1989).

The evaluation system for wetlands of southem Ontario (Ontario Ministry of Natral Resources and Environment
Canada, 1984) provides a scheme for classifying wetlands: They are classified on a sliding scale from Class 1
(most valuable) to Class 7 (least valuable), Class 1 and 2 wetlands are considered to be provincially significant,
There are three shoreline marshes on the Ontario side of Lake St. Francis, two of which can be considered 1o be
important. Charlottenburg Marsh, 851 ha, is a Class 1 wetland which stretches from Glengarry Point to
Lancaster. Bainsville Bay Marsh (472 ha) is a Class 2 wetiland located south of Bainsville (presently being re-
evaluated to determine if it merits a higher classification). Both areas are important to staging waterfow! and
serve as spawning areas for perch, northern pike and bullhead. In addition, their size and diversity contribute to
their importance (Ontario Ministry of Natural Resources, 1987¢).

6.3.3.2 Waterfowl Populations

The number of waterfowl days in Cornwall-Lake St. Francis area increased in the late 1950s as a result of the
construction of the St. Lawrence Seaway. Flooding behind dams increased the area of shoreline and associated
wildlife habitat A 1985 survey by the Canadian Wildlife Service of waterfow] staging (spring and fall) in the
St. Lawrence indicated that a total of 736,000 waterfow] days (staging) were spent in the Ontario portion of Lake
St. Francis (Ross, 1986, 1989). The majority of these waterfowl were scaup, ringnecks and redheads.
Goldeneye, merganser and large dabblers (mallards, blacks and gadwall) were present in smaller numbers. The
area immediately below the dam is used during the winter by mergansers and goldeneye but the remainder of
Lake St Francis is ice-covered.

Waterfowl staging may have declined or levelled off since the mid 1970s. Local staff of the Ontario Ministry of
Natural Resources have observed a reduction in staging which is attributable to a reduction in the number of
scaup. Although this is not borne out by the Canadian Wildlife Service study, Ross (1989) noted a reduction in
the number of waterfowl using this area in the spring but an increase in the number of bay ducks observed
during the fall. He suggests that the decrease in the number of waterfowl during the spring may be aliributed to
some unknown change in the inlet area near Comwall.

A study in 1975 of the south shore in Quebec indicated that there was extensive production in the marshes. The
production on the north shore is intrinsically lower due (o the reduced habitat availability. Historic wetland loss
in this area may be counter-acted to some degree by the large Ducks Unlimited projects in Charlottenburg Marsh
and Bainsville Bay which were completed in 1985.

To maintain the cumrent production and staging capability, it is essential that further shoreline wetland loss be
prevented and that the offshore littoral areas be maintained in their current state.
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6.3.4 Contaminants in Biota

Information has been obtained by Environment Ontario concerning the bioaccumulation of contaminants by
#quatic organisms end distribution in the environment along the St. Lawrence River system. These data include
the uptake of contaminants by young fish collected to reflect the significance of localized sources, by sport fish
species collected under the Provincial Sport Fish Contaminant Monitoring Program, and for waterfowl (collected
by OMNR and CWS).

6.3.4.1 Young Fish

The Nearshore Juvenile Fish Contaminants Surveillance Program was initiated by Environment Ontario in 1975
to identify problem areas associated with organochlorine and inorganic contaminants in the Great Lakes system.

Young-of-the-yrar spottail shiners (Notropis hudsonius) have proven to be sensitive biomonitors for these type
of chemical pollutants. Accumulated residues of organic and inorganic substances reflect the most recent water
quality conditions and the bioavailability of contaminants for a given locality. Due to their restricted nearshore
habitat, young-of-the-year spottail shiners have useful applications in compliance monitoring and the detection of
recently introduced persistent contaminants from land-based sources.

Young-of-the-year spottail shiners have been collected from the Cornwall area eight times between 1979 to 1990
by Environment Ontario and in 1984 by Environment Canada, Inland Waters Directorate Quebec Region. The
results of these studies up to 1989 are summarized in Table 6-11.

Inorganics

The mercury level in spottail shiners collected from the MacDonnell Island (Lake St. Lawrence) and Corowall
sites is well below the Great Lakes Water Quality Agreement Specific Objective for the protection of aquatic
life of 0.5 ug/g (or 500 ng/g).

The 1979 levels of mercury in Spottail shiners from the Cornwall sites were slightly higher than those in shiners
from the upstream Lake St. Lawrence MacDonnell Island site and sampling locations on the south shore at the
mouths of the Grasse and Raqueite Rivers (Table 6-11). The slightly higher Hg levels in north shore spottail
shiners reflects both the historical and the ongoing discharges from Cornwall.

The 1987 data shows that Hg Jevels were slightly lower in 1987 than those reported in previous years. In
addition, Hg concentrations in shiners collected from sites downstream of the Moses-Saunders Power Dam were
similar to those in shiners from the upstream MacDionne] Island control site. In 1988 a considerable increase in
Hg concentrations in shiners collected from the Cornwall waterfront upstream of the marina was noted. The
highest mercury levels found in 1989 were again at this site. There is no clear explanation for this increase in
Hg, however, these results support effluent survey resulis showing mercury residues in the ICI (formerly CIL)
discharge, located just upstream (Kauss et al, 1988).

Young-of-the-year perch collected by Environment Canada in 1984 from the Ile aux Chats (Valleyfield) area at

the easterly end of Lake St. Francis had average Hg residues (20 ppb) well below the Great Lakes Water
Quality Agreement Specific Objective for the protection of fish-suting wildlife which is 500 ppb (Guay, 1986).
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Table 6-11 Contaminant Fesidues (ng/g) in Young-of-the-Year Spottail Shiners - Suns e al. 1991

= o e 51
Sample | No. Fish Totsl PCBs | Totel Chilor-
Year | Ssmp| Gize % Fat Hg DDT | OCS | Mirex | HCEB | dane
mm Total
e —— )
Bloechurch Bay 1983 5 |s6@ | 2005 M5 |26 | 1O 2 (1)
(Muidand) 1985 5 |563) |2300 2N 10 3) ND 50
1988 7 IO |2709 ND 6 {4) ND 2(1)
198 | 7 |53 | 74008 ND 84 | ND 2 (1)
Morrishurg 1938 6 |50 |1502 | 9@ ND 60) ND
1989 7T |G | 4803 ND 6 (2) NI
MacDonnell Island 1979 8 |96 |1506 | 564 ND 9 20) ND | ND |90
1987 | 7 |57 |2103) | 38 @ %09 |s@ | No | ND | ND
1988 | 7 |so@ 1302 | 200 ND 22 | No | N0 | TR
1989 | 5 |46 |2600 | 1 ® ND i1 | ND ND
Comwall Island 1987 | 7 |s2q) 1902 | 40@ 584 | 8® | Nb | ND | ND
- North 1988 7 |50¢) | 2404 261 (65) 47| ND ND ND
1989 7 | |28059 o |Ban| no ND
Comwall 1979 | 3 |so@® 3602 | 0am| 20a) |[6209 | 3w
- Upstream of marina | 1980 4 1553 |410m | 680y | 367000 |5000) o 2o
1981 4 |20 |2000 24040 |20 8@ | ND
1983 5 Is1¢@ |2803) 1wy |san|lzols®m | 20
1987 7 Is6@ | 1903 | 465 17000 | 5G) | ND | ND | ND
1988 7 |ssm 2509 oeen| 1614y |199 | N | ND | ND
1989 6 |s1® |4508) | 8500 7863 |146) | ND L
Trainkng Institte 1987 7 |2 [2102 | 0@ 3819) | 7)) | ND ND
1989 7 45 (5) 4.4 (0.6) 7% 6T 18 (6} ND ND
Pilon Island 1987 s |3 (2402 | 0@ 92 (3) 8 (5 ND | ND | ND
1988 7 |8 |2504 | 4us) 74@8 |9® | o | ND | ND
1989 7 |53 |4608 | 25 Ay 5462) |14¢6) | ND ND
Grasse River, NY 1979 7 |siey [19@a | a3an| 2072087 [950e ™R | ND
1981 7 |55 1709 111735 |39 (13) 8¢5 | ND
1983 6 |52@ [1602 954043) | 54 | 2| 6| nD
1987 7 |53 (1702 | ©0© 953190 |15s@ | ND | ND | ND
1988 7 |so@ [3102 | 380 | 7729 @027) |[ND ND | ND | ND
1989 7 |50 | 61D 9071 2001 | 2 (D) ND ND
Cornwall iland 1987 7 |48 |21(04) | 47(6) 252 8 24 (®) 1{l) | ND ND
- South 1988 7 SOy | 2:103) 164 (38) 76 ND ND 1¢)
1989 s |l | 3906 9047 | s | 8@ 1)
GM Plant at Bridge, 1987 | 7 [soqy | La@2 1262Q24) 3000 | Nb | ND | ND
NY 1988 7 |45 | 2.0{0.6) 21529 (4259) |ND ND ND iy
1989 5 |soa2 | 4607 22640 (1402) |ND ND ND
Raquetis River, NY 1979 7 |so@ [210% | 330n 7T ED  |9205 6 | ND
1987 5 53 (4) 1502 | 38¢H) 84 (17) 53 2({1) ND ND
1988 7 50(1) 3.00.9) 1837 (455) |22 (B) ND ND ND
1989 7 36 (5) 4.4 (0.9 1203 (402) 9@ ND ND
Reynolds Aluminum, 1989 s [s3a3]s707 16600 (894) [20®) | ND ND
NY
Regis River, NY 1987 T |2y [2002 | 27®) 12600 | 7 | TR ND
1989 7 |57 | 2.000.5 36 (28) 53 ND ND
Salmon River, Quebec | 1987 7 |5 [230 ]| 90 5902 (2706 | ND ND
1969 7 4] (4) 2.3 0.4 ND 32 (10) ND ND
Thompson Island 1987 7 49 (1) 2.1(0.3) | 400 46 (24) 3 ND ND
{Lake St. Francis) 1988 7 43 (D 1.9 (0.1) 23 22 KRR )] ND ND
1989 7 (o3 | 2100 ND ND ND
— -

Note: Values are Means in ng/g wel weight with (Standard Deviation) of whole fish znalyses, ND = not detecied, TR = truce
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Organic Contaminants
i) PCBs

PCB residues in spottail shiners collected by Environment Ontario (Suns, 1985) from the St. Lawrence River in
the vicinity of Comwall changed little during the four year interval from 1979-1983 (Table 6-11). Average
concentrations ranged from 199 to 367 ng/g, with the lowest concentration being measured in 1983, These
levels of PCBs were substantially above those measured in spottail shiners from upstream locations in Lake

St. Lawrence at MacDonnell Island suggesting a local source of PCBs to the St. Lawrence during this period.

In 1987 the levels of PCBs were low, however, in 1988 average concentrations were in the same range as
during the 1979-1983 period (Table 6-11). Significant (p < 0.05%) increases were found in the 1988 spotiail
shiner collection from Ontario waters (Table 6-11). In 1989, PCB concentrations decreased significantly

(p <0.05) in shiners from the northern shoreline of Cornwall Island and Cornwall Marina, but did not change
(>0.05) in the Pilon Island collections. The levels of PCBs in these fish (1989 collection) are within the Great
Lakes Water Quality Agreement Specific Objective of 100 ng/g (ppb) for the protection of wildlife which
consume fish.

Young-of-the-year spottail shiners sampled from the mouth of the Grasse River during the 1979-83 period
contained high levels of PCBs with averages ranging from 954 to 2072 ng/g. The lowest concentrations were
detected in 1983 (Suns ef al., 1991). The ALCOA sluminum plant has been identified as a source of PCBs to
the Grasse River and subsequently to the St. Lawrence River.

Spottail shiner collections in 1987 and 1988 from the mouth of the Grusse River wveraged 953 and 7729 ng/g,
respectively. The 1988 samples indicated a substantial increase in PCB concentrations in these forage fish. All
PCB levels in the 1988 spottail shiner collections were elevated well above those in the upstream MacDonnell
control site, indicating a major source of PCBs within the area of concern. Although water quality and sediment
surveys have identified General Motors and Reynolds’ plants on the St. Lawrence, and ALCOA on the Grasse
Rivers, reasons for the sudden, massive PCB concentration increases in 1988 are not known.

Using the 1988 PCB concentrations in shiners as a baseline, PCB levels in 1989 did not change significantly
(>0.05) in the Grass River and General Motors Plant collections, but they decreased (p <0.05) in Raquette
River samples (Table 6-11). PCB concentrations increased significantly (p <0.05) in shipers from the southern
shoreline of Cornwall Island.

Concentrations of PCBs in shiners collected from the north channel continue to be significantly lower than those
in the south channel. In 1989, only the south channel collections exceeded the Great Lakes Water Quality
Specific Objective for the protection wildlife which consume fish.

Average residue levels of PCBs in young-of-the-year spottail shiners collected in 1984 by Environment Canada
from both the north and south channels of the St. Lawrence River near Comwall, the mouth of the St. Regis
River and the north and south shores of Lake St. Francis in the Valleyfield area exceeded the Great Lakes
Water Quality Agreement Specific Objective (100 ng/g) for the protection of fish-sating birds. The average
concentrations of PCBs ranged from a low of 100 ppb in shiners from the north shore Valleyfield sample to &
high of 210 ppb at both the south channel and St. Regis River sites.

Young-of-the-year perch were collected in 1984 by Environment Canada at the St. Regis River mouth and from
3 different locations in the Valleyfield area (north shore, south shore and Ile sux Chats) of Lake St. Francis.
All average PCB concentrations were at or above the 100 ppb Great Lakes Water Quality Agreement Specific
Objective except for the perch collected from the north shore near the Valleyfield site (Guay and Dandurand,
1986).



Recent data reported by Sloterdijk (1988 as cited in Sylvestre, 1989) showed that emerald shiners from Lake
St. Francis, having only slightly higher percentage fat levels, contain PCBs at a concentration 5 times higher
than spottail shiners.

ii) DDT

Total DDT residues in spottail shiners throughout the Great Lakes and St. Lawrence River declined substantially
during the late 1970s (1976-1979) and all recent (1982-1988) concentrations are lower than comparable vatues in
initial surveys (Suns e al., 1991). The low DDT residues (Table 6-11) may be attributed to the province-wide
restriction on the use of DDT in the early 1970s. Todal DDT residues in the most recent collections from the
Cormwall-Massens area sre well below the Great Lakes Water Quality Agreement Specific Objective for the
protection of aquatic life of 1000 ng/g {ppb) and the DDT residues consisted largely of the metabolite DDE.

All DDT concentrations in both young-of-the-year spottail shiners and perch collected by Environment Canada
were well below the Great Lakes Water Quality Agreement Specific Objective for fish-eating wildlife protection
of 1000 ppb. Average residue levels ranged from 9 to 90 ppb in young-of-the-year perch (Guay and
Dandurand, 1986) and from 20 to 40 ppb in young-of-the-year spottail shiners. Residue dala suggest that DDT
levels are decreasing in the Comwall marina, Grasse River, MacDonnell Island and Raquette River collections,

iii} Mirex

Mirex (Dechlorane) residues have changed little in spottail shiner collections from the St. Lawrence River at
Comwall throughout the interval of 1979-1983 (Table 6-11). Average residue levels in spottail shiners ranged
from 7 to 12 ng/g (Suns e al., 1991). Data from 1988 and 1989 indicate non-detectable concentrations of
mirex in both upstream (MacDonnell Island) shiners and in shiners from all locations in the area of concem.

iv} Chlordane

Recent (1988 and 1989) residues of total Chlordane were below detection and lower than levels delected in
samples from the previous years. The data indicate a decline in tota] chlordane residues over the sampling
period from 1979 to 1989 for all locations in the area of concemn.

v) EBHC

The data hasz for LBHC is too small to derive a temporal trend, however, the most recent data (1988 and 1989)
consist of non-detected levels of LBHC in spottail shiners from all locations in the Cornwall-Massena area.

vi) Hexachlorobenzene (HCB) and Octachlorustyrene (OCS)

Residue levels near their detection limits for HCB were found in the Maitland, Comwall Marina and Cornwall
Isiand south collections, whereas OCS was only found at Cornwall Island south.

vii)} Surnmary-Forage Fish

PCBs are clearly the main contaminant of concern in forage fish. Concentrations in young-of-the-year spottail
shiners from the Grasse River, General Motors Plant, Reynolds Aluminum and Raquette River sites are not only
the highest in the area of concern but also exceed concentrations found anywhere else in the Great Lakes Basin
(Appendix XIX) and consistently exceed the Great Lakes Water Quality Specific Objective of 100 ng/g for the
protection of wildlife which consumes fish. These concentrations are therefare considered a threat to the health
of wildlife which prey on these forage fish. Comnwall waterfront samples are similar in concentrations to other
urban areas in the Great Lakes (Appendix XIX). Levels in excess of the guideline were not found in 1989 at
Comwall, upstream of the marina or et Cornwall Island sites as they were in 1988 (Table 6-11).
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6.3.4.2 Sportfish

Sportfish from the Comwall-Lake St. Francis section of the St. Lawrence River have been collected and analyzed
by Environment Ontario for mercury, PCB, mirex and other pesticides since 1977. Studies are ongoing with
samples being collected regutarly by the Ontario Ministry of Natural Resources, Cornwall

District Office for analysis by Environment Ontario, During the years of 1976-1979 and 1989 the Ontario
Ministry of Natural Resources was assisted by the Mohawk Council of Akwesasne in carrying out these
collections. The Quebec Ministry of the Environment has also collected sporifish from Lake St. Francis to
evaluate the level of contamination,

All data are assessed using Health and Welfare Canada’s guidelines for human consumption of the edible portion
(0.5 mg/kg mercury and 2.0 mg/kg PCB). Consumption advice on fish from the Comnwall-Lake St. Francis
section of the St. Lawrence River has been made available to the public by means of the "Guide to Eating
Ontario Sportfish” (Environment Ontario and Ontario Ministry of Natural Resources, 1989) which has been
published annually since 1978 and by the Quebec Guide Book on fish consumption (ministere de
I"Environnement and ministere de 1a Sante et des Services sociaux, 1985).

In 1985, sport fish from the eastern end of Lake St. Francis were sampled by Environment Quebec., Sampling
sites included Ile au Mouton, He au Grenadier and He au Lalonde. A comparison of the Environment Quebec
and Environment Oniario sport fish data for PCBs, mercury and mirex is shown in Table 6-12, with the resulting
consumption restrictions shown in Table 6-13. The consumption restrictions resulting from the most recent fish
collections are summarized in Table 6-14.

Table 6-12 Comparison of Environment Quebec and Environment Ontario Sport Fish Data for Lake St. Francis

E—— —_———
Environment Quebec, 1985 MOE, 1984
! Mean Minlmum | Maximum Mean | Minimum | Maximum
S ——— ] —
PCB (mg/kg) ‘
Y. Perch 0.03 <0.01 0.03 0.024 ND 0.074
Walleye 0.06 0.04 0.09 0.298" 0.080 0.480
N. Pike 0.10 0.073 0.031 0.117
Hg (mg/kg) .
Y. Perch 0.50 0.34 120 0.65 0.24 1.30
Walleye 0.54 028 0.99 0.53 0.18 1.20
N. Pike 0.46 0.40 0.62 0.64 0.32 1.00
Mirex (mg/kg)
Y. Perch 0.001 0.001 0.001 ND ND ND
Walleye «<0.001 0.002 0.005 ND* ND* ND
N. Pike 0.001 0.003 0.004 ND ND ND

" Levels measured in 1985
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Table 6-13 Restrictions on Fish Consumption as Promulgsted by Quebec and Ontario

— T —— - — = — — == e ﬂ
Fish Species No rest. 225-230 136 225-230 Not
{MOE, MNR, 1988) griweek griweek griweek permit.
e ——
Walleye <45 cm 45-55 cm 55-65 cm >65 cm
Northern pike <55 cm 55-75 cm >75 cm
Sturgeon >45 cm
Yellow perch <25cm >25cm I
Channel catfish >30cm
White sucker <45 cm >45 cm _I
Pumpkinseed <20 cm
Brown bullhead <35 cm
Smallmouth bass <30 cm 30-45 cm 45-55 cm I
—— — = — ———a —
Fish Species 225-230 136 225-230 Not
{MSSS, MENVIQ, No rest. griwesk griweek griweek permit.
ctQ, 1985) _=‘_I
2 —— — — e ——
Walleye e
I Northern pike °
Sturgeon ®
Yellow perch )
I Channel catfish
White sucker » I
Pumpkinseed )
Brown bullhead ®
Smallmouth bass ® I
Burbot ®
Muskellunge [ I
——— ————————————— ——————

Note: It is recommended that children under 15 and women of child-bearing age should eat only fish in the

no-restriction catagory

Source: Sylvestre, 1989
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Table 6-14 Consumption Restrictions for Lake St. Francis (Ontario Walers), the North Channel and South

Channel of the St. Lawrence River at Cornwall

e — —_——
Lake St. Francls North Channel South Channel
(1988) (1989) (1989)

Walleye >45 cm »35 cm | >45 cm
Yellow perch unlimited® (<35 cm) >25cm unlimited (<25 cm)
Northemn pike >45 cm »>45 cm >45 cm
Smallmouth bass >35 cm N/A N/A
Brown bullhcad unlimited (<30 cm) unlimited (<30 cm) unlimited (<30 cm)

I Channel catfish N/A® N/A >55 cm
Carp unlimited (all) >75cm
White sucker >45 cm
Redhorse sucker N/A unlimited (<45 cm) unlimited (<55 cm)
Sturgeon Ne Consumption of This Species (>45 ¢cm)

Wi e

Note: It is recommended that children under 15 and women of child-bearing age should eat only fish in the

* Unlimited means no consumption restriction for fish less than the length shown in brackets. No fish were
sampled which were larger than the length shown in brackets.
* N/A - not available

Inorganics

In 1969 elevated levels of mercury in fish flesh exceeding the acceptable limit for unrestricted consumption of
0.5 ppm were found in most commercial and sportfish sampled from waters throughout Ontario receiving major
point source discharges of mercury. Accordingly, restrictions on commercial fishing were instituted and anglers
were advised not to consume contaminated species. The same resiriction on commercial fishing was applied in
Quebec during the early 1970s.

The major source of mercury discharges to the St. Lawrence River prior to 1970 was the chlor-alkali plant of
Canadian Industries Limited (CIL). To a lesser extent the Domtar Fine Papers Limited’s pulp and paper mill,
the Courtaulds Fibres rayon factory and Courtaulds Films (closed 1989) cellophane plant were contributors. In
1970, the use of mercurial slimicides at the Domtar mill was terminated and mercury discharges from the ICI
(formerly CIL) chlor-alkali plant were substantially reduced to comply with the Federal Chlor-alkali Mercury
Liquid Effluent Regulation of 0.0025 kg mercury per ton of chlarine produced per day. Compliance with this
federal regulation equaies to an allowable loading of 0.30 kg of Hg/per day. However, the actnal amount of Hg
discharged by ICI (formerly CIL) is approximately 0.025 kg/day.

Coinciding with the termination of mercurial slimicides at Domtar and the reduction of mercury discharged by
ICI (formerly CIL), mercury levels in the edible portion (skinless, boneless fillet) of walleye have shown a
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steady decline since 1970 (Figure 6-19). At present, Ontario’s consumption advice indicates that walleye up to
45 cm (18 inches) will contain less than 0.5 ppm mercury.

Average mercury concentralions in walleye from Lake St. Francis remained elevated through 1987 compared 1o
upstream locations such as Lake St. Lawrence (Table 6-15) and at Momisburg. Compansons of mercury
concentrations in muscle tissue with standardized length of walleye between Lake St. Lawrence and Lake

St. Francis are shown in Figure 6-20. These graphs indicate that, for walleye of any given length, mercury
concentrations are higher in fish living downstream of Cornwall-Massena. These data provide additional
evidence of the impact of historical and ongoing mercury discharges in the area of concern.

Table 6-15 Concentrations of Mercury and PCBs in Walleye

— — — ——
Location Year | N | Length {cm) Weight (g) ! Level’
Lake St. Francis 1985 | 20 | 50.5 (38.5-70.0) | 1598 (580-3560) 0.65 (0.24-1.30)
1986 | 20 | 52.2 (38.2-76.5) | 1665 (550-4753) 0.74 (0.24-1.90)
1987 9 | 53.4(45.4-69.4) | 1838 (940-3850) 0.62 (0.30-1.20)
Lake St. Lawrence 1985 | 20 | 46.7 (38.5-63.0) | 1239 (550-2800) 0.28 (0.11-0.71)
1986 | 20 | 51.0 (43.060.0) | 1609 (800-2725) | 0.458 (0.20-0.67)
1987 | 20 | 46.7 (33.4-59.6) | 1226 (355-2680) 0.20 (0.08-0.45)
PCBs Lake St. Francis 1983 5 | 64.6 (58.3-70.0) | 3070 (2400-3650) 298 (80-480)
1986 - - - -
1987 9 | 53.4(45.4-69.4) | 1838 {940-3850) 163 (40-290)
Lake SI. Lawrence | 1985 | 20 | 46.7 (38.5-63.0) | 1239 (550-2800) | 89 (ND-250)
1986 | 20 | 51.0 (43.060.0) | 1609 (800-2725) | 149.2 (ND-500)
1987 | 20 | 46.7 33.4-50.6)| 1226 (355-2680) | ND (ND-90)
SEE— b ————
* Levels:  Mercury - ppm
PCBs - ppb

Note: A complete listing of data on PCBs 1n sport fish from the St. Lawrence River - Lake St. Francis appears
in Appendix VI.

Mercury data on northern pike, white sucker and brown bullhead show lillle difference between Lake
St. Francis and upstream locations in Lake St. Lawrence (Table 6-15).

Average mercury residue levels in all sport fish collected by Environment Quebec and Environment
Ontario/Ontario Ministry of Natural Resources in 1985 were very similar, reflecting little if any change in
mercury levels in fish between the eastern and western ends of Lake St. Francis.

Preliminary results of the 1988 Environment Quebec survey show that walleye and northern pike from the
central and eastern section of lzke St. Francis still exceed the mercury guideline (unpublished data of the
ministere de I’Environnement du Québec, ciled in Sylvestre, 1985).

The results of the 1989 sampling of fish from the north and south channels of the St. Lawrence show a slight
elevation in mercury levels for the same species from the north channel compared to individuals from the south
channel and the main lake. This supports the spottail data in indicating greater uptake of mercury in the
Cornwall waterfront area than in other parts of Lake St. Francis.
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Figure 6-19

St Lawrence Remedial Action Plan

Trends in mercury content (ug/g wet weight) in edible portion
(dorsal musculature) of Lake St. Francis Walleye, 1970 - 1957
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Figure 6-20

St. Lawrence Remedial Action Plan

Comparison of mercury concentration in length-standardized walleye
from upstream and downstream of Cornwall, 1985
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Organic Contaminants
i) PCBs

PCB concentrations in the edible portion of watleye from Lake St. Francis (Ontario portion) are elevated sbove
concentrations detected in walleve from Lake St. Lawrence and in the river at Morrisburg

(Table 6-15}. All fich tested recently contsined less than the Canadiap maximum allowable level of 2.0 ppm
(2000 ppb). PCB levels in Lake St.Francis walleye collected at the Raisin River in 1978 averaged 1.114 ppm
compared to Lake St. Francis walleye in 1987 which averaged 0.163 ppm PCBs. This reduction in PCB levels
is reflective of the 1978 banning on the use of PCB.

PCB levels in northemn pike collected from Lake St. Francis in 1984 were low (less than 117 ppb) with an
average PCB residue level of 73 ppb. Brown bullhead collected in 1978 from the IHe Ste. Regis south channel
area of Lake St. Fruncis had an average of 1.812 ppm PCBs, only 0.2 ppm below the Health and Welfare
Canada consumption guideline of 2 ppm. Some of the brown bullhead from this sumple ranged above the
consumption guideline with a maximum of 5.940 ppm PCB being attained and levels were

generally higher than bullheads collected from the north channel. No collections from the Ile St. Regis location
have been completed since 1978. Brown bullhead collected from Lake St. Francis in 1982 showed an average
PCB level of 0.055 ppm well below the bullheads collected from Ile St. Regis in 1978 and below the maximum
acceptable level of 2 ppm.

The highest levels of PCBs in the edible portions of sportfish from the St. Lawrence River in the vicinity of
Cornwall have been measured in a sturgeon (15.5 ppm) and in a channel catfish {44.0 ppm) caught at Comnwall
Island in 1977 and 1978, respectively.

Both residue levels represent maximum measurements and were well above the federal guideline of 2 ppm.
Because these two species of fish are both long-lived, high fat content species, it can be assumed that the
average PCB content in a sample of the population from Lake St. Francis will decline, but slowly, following the
cessation of point source discharges. In addition, these fish dwell and feed at the bottom of rivers and lakes in
close proximity to contaminated sediments thus increasing their exposure to PCBs.

Average PCB concentrations of 0.03 ppm in yellow perch found by Environment Quebec in 1985 were equal to
the average concentration in perch collected by Environment Ontario from the more westerly portion of Lake
St. Francis. Averupge PCB levels in northern pike were also similar at 0.10 ppm and 0.07 ppm, respectively in
the 1985 Quebec and 1984 Ontarjo collections. However, the average PCB concentration in Walleye collected
in 1985 by Environment Ontario was 0.26 ppm above the 0.04 average detected in walleye by Environment

Quebec.
ii) Mirex

Mirex residue levels appear to have changed litile in walleye collections from Lake St. Francis throughout the
sampling period from 1978 w 1984. Samples collected in 1981 and 1982 contained averige mirex
concentrations of non-detectable (ND) and 14 ppb respectively. These concentrations were substantially lower
than levels of mirex in the 1978 collections. Present mirex levels in all walleye sumpled are below the Health
and Welfare restricted consumption guideline of 0.1 ppm with all walleye having non-detectable concentrations
in 1985 and 1987.

The sources of mirex to Lake Ontario and subsequently the $t. Lawrence River are a former mirex processor in
Niagara Falle, New York and a manufacturing plant in Oswego, New York. Two southern Ontario companies
used mirex under the trade name *Dechlorane’ as & fire retardant in their manufactured products. Data on
Mirex in other species of sportfish is listed in Appendix V1.
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All levels of mirex in fish collected by both Environmen! Quebec and Environment Ounlario in 1985 were near
or below the analytical detection limit of 1 ppb (1 ug/kg) in biological tissue.

iii) Other Organics

As part of the sport fish monitoring program, a number of other organic chemicals have been analyzed for in
the edible portions of fish from the Comwall-Messena area of concern. These chemicals include:
hexachlorobenzene; a-BHC; y-BHC; heptachlor; aldrin; DDT and metabolites; chlordane; toxaphene; and
aoctachlorostyrene. Nome of these chemicals have been detected at levels which would require consumption
restrictions. For example, the highest levels of DDT in fish from the Cornwall-Massens area was found in a
channel catfish collected in 1978. Although the concentration was high, it was below the Haulth and Welfare
consumption guideline of 5 ppm. Walleye that were sampled in 1987 from Lake St. Francis averaged 18 ppb.
All other organics from this collection were non-detectable or in the tow ppb range.

iv) Summary-Sport Fish

In summary, the two main contaminants of concern in fish from Lake St. Fruncis are PCBs and mercury. Both
chemicals occur in fish in this lake at higher concentrations than in fish collected upstream from Lake

St. Lawrence. These elevated concentrations are evidence of the impact of historical and ongoing local
discharges.

Mercury is the mz2jor contaminant restricting consumption of most species of sport fish. PCBs are responsible
for consumption restrictions on sturgeon and channel catfish from the south channel of the St. Lawrence, It
must be noted that no samples of sturgeon have been collected from this area since 1978,

Mercury levels are higher in fish collected from the north channel of the St. Lawrence than from the south
channel or further east in Lake St. Francis. Conversely, PCB levels are higher in fish collected from the south
channe] than they are elsewhere in Lake St. Francis.

Mercury levels are declining although the rate of decline seems to be slowing, perhaps reflecting the decline in
the rate in which mercury is being prevented from reaching the biota in Lake St. Francis.

Fish of various species formed a relatively large poriion of the diet for the Mohawk People. In 1978 the
Mohawk Covernments of Akwesasne issued o fish mivisory as a result of concern regarding concentrations of
both PCBs and mercury. The advisory was reissued in 1986. It advised women of child bearing age, pregnant
women and children under the age of 15 not to consume any fish species taken from the St. Lawrence River.

6.3.4.3 Wildlife

Sylvestre (1989) reports on a 1988 Canadian Wiidlife Service study in which a female domestic duck placed
near St. Regis Island accumulated 2 mg/kg PCBs in its liver after 4 two month exposure.

During 1988 and 1989, various species of waterfowl were collected for contaminant analysis. These collections
consisted of two seis of samples. Waterfow] broods (ducklings and the hen) were collected during July of 1988
and 1989 by OMNR to determine the body burdens of waterfow] which were only exposed to contaminants in
the Area of Concern. Secondly, juvenile and adult waterfowl were collected during the fall hunting season.
These birds would be a mixture of local and migrating individuals but the sample would represent the
contaminant Jevels of birds harvested in the Area of Concern. The collection of birds in the fall was done by
CWS.

To date only the 1988 results are available. The 1988 analysis for the local birds (i.e. broods) included oaly
organochlorines (no metals). The samples were analyzed as individual samples and reported as ng/g (wet
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weight) for liver tissue and muscle from two sampling locations (Lake St.Francis and Comwall Island). The
1988 CWS results for fall harvested birds are for the Charlotienburg Marsh area. The two data sets

(Tables 6-16 and 6-17) show remarkable similarities. Liver levels from local birds are greater than those in
muscle (this is normal for organochlorines). Comparisons of the summer (local) and fall (local and migrating
mixed) muscle samples show that there were 10 (fall) and 11 (summer) contaminants found. Only
octochlorostyrene was detected in local birds and not detected in birds from the migratory period. All other
levels from the two periods are within an order of magnitude of each other, showing remarkable agreement.
There are two possible explanations. Either the fall sample consisted of most or all local birds (a possibility) or
the migratory birds were in the area sufficiently long to acquire the various contaminants. The first explanation
is more probable. Given the tremendous range of contaminant levels in waterfowl collected across Ontario, it is
unlikely that migrants would arrive in the area with similar contaminant profiles. 1t is also unlikely, based on
migratory behaviour, that all or most of the fall-sampled birds would have been staging in Lake St. Francis for
several weeks prior to their collection early in October.

Table 6-16 Mean Concentrations of Organochlorines (ng/g wet weight) in Lake St. Francis and Comwall
Island Area Waterfow]l 1988 (OMNR, publication pending)

Adult Juvenile
Lake St. Francis | Comwall Istand | Lake St. Francis | Comwall Island
Liver | Muscle | Liver | Muscle | Liver M
—
Sample size [} 1 5 5 5 5 4 4
% Lipid 3.7 2.0 3.2 1.5 3.8 0.6 a6 1.1
1,2,4,5-tetrachlorobenzene 0 4] 0 ) 0 0 0 0
1,2,3,4-tetrachlorobenzene 0 4] ] 0 ) 0 0 0
Pentachlorobenzene 0 0 4 0 0 0 0 0
HCB 0.6 0.3 1.1 0.4 1.2 0.2 1.2 0.3
«-HCH 1] 0 0 0 0 0 0 0
A-HCH 0 0 0.03 0 0 0 0 0
4-HCH (lindane) 0 0 0 1] 0 0 0 0
0OCs 30 0 6.7 0.05 5.1 0.02 19.0 0
oxy-chlordane 4.8 1.1 0 0.1 10.9 0 3.8 0.2
trans-chlordane 0 0 0 0 0 0 o 0
cis-chlordane o 0.3 0 0.3 0 0.1 0.3 0.5
trans-nonachlor 1.0 0.1 2.6 0.3 2.3 0.06 3.4 0.2
p.p’ -DDE 7.2 3.4 23.0 7.6 20.0 3.5 25.4 5.3
p.p'-DDD 0 ] 0 0 0 0 0 0
cis-nonachlor 0 0.2 3.1 0.8 0.5 0.1 31 0.6
p.p'-DDT 0 0 0 0 0 0 0 0
photo-mirex 0.3 0.2 2.4 0.4 39 0.1 4.9 0.3
mirex 1.3 0.6 3.7 1.6 2.7 0.4 3.2 1.0
heptachlor epoxide 3.7 0 4.1 0.2 5.2 0 8.1 0.1
dieldrin 9.2 0.6 18.2 0.7 14.3 0.5 17.4 0.8
Total PCBs 62.1 16.0 827.7 123.8 243.1 22.2 7235 78.9
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Breast Muscla {Mallard}
Juvenile Adult Mixed
{Adult/Juvenile)
—_——————————————

Sample size 5 6 11
% Lipid 1.39 2.25 0.95
1,2,4,5-tetrachlorobenzene N/D N/D N/D
1.2,3,4-tetruchlorobenzene N/D N/D N/D
Pentachlorobenzene N/D N/D N/D
HCB 0.15 0.34 0.40
a-HCH N/D N/D N/D
f-HCH N/D N/D N/D
¥-HCH (lindane) N/D N/D N/D
0OCs N/D N/D N/D
oxy-chlordane 0.38 0.74 0.86
trans-chlordane N/D N/D 0.61
cis-chlordane 0.33 0.39 0.72
trans-nonachlor 0.11 0.18 0.18
p.p’-DDE 318 5.84 6.98
p.p’-DDD N/D N/D N/D
cis-nonachlor N/D 0.17 0.23
p,p’-DDT N/D N/D N/D
photo-mirex .11 0.15 0.18
mirex 0.24 0.81 0.66
heptachlor epoxide N/D N/D 0.33
dieldrin 0.68 1.12 0.53
PCBs (Arochlor 1254:1260) 11.29 48.04 43,83
Cadmium 0.03 0.03 N/A
Arsenic <0.10 <0.10 N/A
Lead D.55 0.19 N/A
Selenium 0.19 0.32 N/A
Total Mercury <0,05 <0.05 N/A

Table 6-17 Mean Concentrations of Organochlorines (ng/g wet weight) and Metals (mg/kg) of Lake
St. Francis Waterfowl (Local and Migrating Birds Combined) Fall of 1988 (CWS, 1990)

The levels of contaminants in the birds collected during the hunting season had body burdens of little concern
with the exception of total chlordanes and PCBs, both of which exceeded Health and Welfare Canada’s
maximum residue limits in poultry. At this time the agencies are still analyzing the 1989 collection which will
provide a larger and more comprehensive sample upon which decisions can be made regarding consumption
advisories.

The heavy metals analysis (Table 6-17) done on birds presenl in Lake St. Francis in the fall (CWS) showed
elevated levels of lead in breast muscle which exceeds the Health and Welfare Canada maximum of 0.5 ppm for
fish. Historical lead shot studies done in the early 1980s on Lake St. Fruncis found that almost 5% of mallards
in Lake St. Francis ingest lead shot. At this time the source of the lead i.e. environmental from effluent or
from lead shot cannot be determined. While lead body burden levels are not directly linked to biologically
available lead, lead poisoning (i.e. lethal and non-lethal health effects on waterfowl) does occur and is of some
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concern in this area. The fall-sampled birds were analyzed for dioxins and furans but no detectable residues
were found.

Contaminant levels in other wildlife species have not been extensively studied however some data

(Table 6-18) are available from three snapping turtles collected on Comwall Island in 1988 (OMNR, publication
peading). The kinds of contaminants found mirror those found in waterfowl but at levels substantially higher,
Results are presented for liver and muscle tissue. At this time, the biological significance of these data is
unknown although OMNR has edvised that snapping turtles from this area should not be consumed.

Table 6-18 Mean Concentrations of Organochlorines (ng/g wet weight) for Snapping Turtles on Comwall
Island 1988 (OMNR, publication pending)

Sample size

% Lipid

1,2,4,5-tetrachlorobenzene

1,2,3,4-tetrachlorobenzene

Pentachlorobenzene

HCB

a-HCH

8-HCH

¥-HCH (lindane)

oCs

oxy-chlordane

trans—chlordane .

cis-chlordane 10.4 0.25

trans-nonachlor 191.1 1.7

p,p’-DDE 2358.5 21.8

p,p’-DDD 8.5 0

cis-nonachlor 732.0 7.1

p.p’-DDT 1.8 0

photo-mirex 162.0 1.4

mirex 476.0 4.5

heptachlor epoxide 0 0.26

dieldrin 116.2 2.9

Total PCBs 2368.9 21.8
—_— e

Many species of fish and wildlife have been collected by the New York State Department of Environmental
Conservation for PCB analysis, primarily related to the Remedial Investigations underway at General Motors,
Reynolds and ALCOA.

The Mohawk Governments of Akwesasne have placed an advisory for no consumption of turtles due to elevated
levels of PCBs in turile flesh.

6.3.4.4 Other Biota

During a 1979 Environment Ontario survey, benthic macroinvertebrates and macrophytes were collected at 8
Jocations and analyzed for metals, PCBs, organochlorine pesticides and chlorinated phenolics (Kauss et al.,
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1988). Organisms (eg. snails) attached to the macrophytes were also collected and analyzed. The results
indicated that generally higher levels of PCBs in biota occur at stations in the Massena area, particularly at the
mouths of the Grasse and Raquette Rivers, than in the Cornwall ares. Caution must be taken in comparing the
concentrations in macroinvertebrates because the samples were composites containing different combinations of
species from station to station.

Concentrations of mercury in macrophytes were most elevated near Courntaulds, corresponding with the elevated
bottom sediment concentrations and suspended solids collected during the same survey. Mercury levels in
benthic macroinvertebrates, however, were most elevated further downstream (below Pilon Island). This may
be the result of flow conditions around the island which favours the deposition of mercury-contaminated
sediments.

Beathic invertebrates collectsd along the north channel at Comwall in 1986, appeared to have bioaccumulated
arsenic, copper, chromium, zinc, cadmium, mercury, nickel, iron, aluminium, lead and manganese (Lomas,
1988). The benthic invericbrates also had elevated levels of PCBs at all stations. The 1986 study concluded
that contaminants of concern in the Cornwall area (Mercury, PCBs & other metals) are found mainly in the
sediment but also may be taken up by biota directly from the water column. Source control was identified as
the only apparent way of eliminating these contaminants from the water body and decreasing the concemn for
contaminand uptake and food chain transfer.

Native mussels (Elliptio complanata and Lampsilis radiasa) were collected in 1985 from 17 locations on the
St. Lawrence River (Metcalfe and Charlton, 1989). Five of these locations were within the area of concem.
The mussels, as biomonitors provide both an indication of contaminant bicavailability and persistence in
organisms. Analyses included organochlorine pesticides, chlorobenzenes, octachlorostyrene and PCB
congeners.

The patterns of contaminant levels in mussels along the length of the river identified Lake Ontario as the source
of Mirex and DDT derivatives to the St. Lawrence River system and the Grasse River as the major source of
PCBs. Numbers of PCB congeners in mussels increased from 21-27 in the upper river to 56-59 in the
Comwall-Massena section, mainly due o the presence of di-, tri- and tetrachlorobiphenyls from local sources.

The highest concentration of PCBs (492 ng/g) was observed in a mussel from the mouth of the Grasse River
and the findings suggested that the majority of the PCB compounds entering the St. Lawrence River at Massena
persist in resident mussels for severa] hundred Kilometres dowmstream in & characteristic sccumalation patlern
which differs from that occurring in locations such as the upper river and the Ottawa River.

Studies conducted in 1988 using caged mussels will update the information on contaminants in biota, indicating
more specific sources and the potential for bioaccumulation within the food chain. These samples are awaiting
complete laboratory analysis, however preliminary chlorinated dibenzo-p-dioxin and dibenzofuran analyses
(Table 6-19) for 5 locations along the nearshore in the vicinity of the Reynolds and general Motors Plants and
the Grasse River in Massena. The canal and Courtaulds aress in Comwall show generally low levels of these
compounds in both the sediment and mussel tissue. Samples taken near the Reynolds facility, however, are
elevated particularly for tetra and penta chlorinaled dibenzofurans in the sediment (61 ng/g and 18 ng/g
respectively) and reflect a source (either historical or ongoing) to the river at this location. By comparison,
levels of tetrachlorinated dibenzofurans, representing an active source (Kmft pulp mill) in Jackfish Bay, Lake
Superior were recorded in sediment at 2 maximum level of 6.2 ng/g (Sherman et al, 1990), or approximately
one tenth the concentration observed near Reynolds. There were no detections of 2,3,7,8 TCDD in the St.
Lawrence River samples.




Table 6-19 Chlorinated Dibenzo-p-dioxins (CDD) and Chlorinated Dibenzofurans (CDF) in Caged Mussels
(ng/g wet weight) and Bottom Sediment (ng/g dry weight) June, 1988

mmm—m e ————
Sampling Location I
Grasse River Raynolds GM Comwall Canal Courtaulds
* L —
Mussels
2,3,7,8 TCCD ND" ND ND ND ND
Tetru CDD ND ND ND ND ND
Penta CDD ND ND ND ND ND
Hexa CDD ND 0.023 ND ND ND
Hepta CDD ND 0.006 ND ND ND
Octa CDD ND ND ND ND ND
Tetra CDF 0.043 0.002 0.005 0.003 0.005
Penta CDF 0.019 0.001 0.005 0.002 0.003
Hexa CDF ND 0.011 ND ND ND
Hepta CDF ND 0.008 ND ND ND
Octa CDF ND ND ND ND ND
Sediment
Tetra CDD ND 0.29 0.008 ND ND
Penta CDD ND 0.25 0.002 ND ND
Hexa CDD ND 0.35 0.042 ND ND
Hepta CDD ND 0.15 0.079 ND 0.13
Ocia CDD 0.04 0.51 0.028 0.08 1.2
Tetrm CDF 0.07 61 0.6 ND 0.17
Penta CDF 0.0 18 0.21 ND 0.03
Hexa CDF ND 35 0.15 ND 0.02
Hepta CDF ND 0.48 0.13 ND 0.13
Octa CDF MO 0.39 0.09 ND 0.06
———

" ND - not detected

6.4 Aesthetics

Aesthetic impacts on the aquatic environment refer to visual conditions which are considered objectionable, such
as oily slicks, foams, scums, floating debris; objectionable odour and taste of water and fish; excessive aquatic
weed growth; and objectionable colour or turbidity that may be caused by anthropogenic activities or naturally
occurring phenomena such as algae blooms and microbiological activity. These are highly visible indicators of
threats to the aguatic ecology and beneficial uses of the water resources.

During the summer of 1970, four physical observation cruises (Boyer e al., 1972) were carried out on the

St. Lawrence River from Kingston to Cornwall as part of a study covering both the Canadian and United States
shorelines. Results of this study are used to describe historic problems associated with aesthetic pollution such
as objectionable deposits, algae growth and discolouration on the St. Lawrence River.

Observations from the cruises indicated that oil spills were prevelent on the St. Lawrence. The remains of a
spill which occurred in August 1969 in the North Channel west of Cornwall, was still noticeable in May 1970
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lining the shores in the area. An oil spill that occurred approximately in March 1970 at the Reynolds Metals
Limited facility in the United States and a gasoline-0il mixture (source unknown) which appeared just below the
Courtaulds Plant in July 1970, caused aesthetic problems (oily films) which persisted into the summer.

Results of the 1970 observation cruise also reported that during the later part of the summer of 1970, excessive
weed growth caused a decline in the tourist trade, insccessibility to marinas by small craft, depreciation of
waterfront property, limitations on the availability of body contact and non-body contact recreational areas and &
decline in the natural beauty of certain wrass.

Wastes from industries on both sides of the St. Lawrence were noted for causing discolouration of the river
below their outfalls. Most notably were: Ault Milk Products, Brockville, Ontario; Diamond National Co.,
Ogdensburg, N.Y.; Canada Starch, Cardinal, Ontario; Courtaulds, Comwall, Ontario; Reynolds Aluminum,
Massena, N.Y.; and General Motors Engine Plant, Massena, N.Y.

Government imposed reductions on nutrients and phosphorous along with tighter controls on the discharge of
uesthetic pollutants has helped in the substantial recovery of the St. Lawrence River from its depressed state of
the early 1970s. However, excessive aquatic weed growth is still prevalent in some reaches of the

St. Lawrence. In addition, Cornwall discharges continue to present localized objectionable odour and
discolouration impairment. Spills from ships and pleasure~craft using this section of the river also huve the
potential to cause either local or widespread acsthetic impairment.

At the mouth of the Riviere 8 la Guerre in the Quebec section of Lake St. Francis, an increase in turbidity along
the shore due to local sources results in aesthetic degradation (Sylvestre, 1989). This turbidity has caused
problems in the past for private water intakes.

6.4.1 Aquatic Weed Growth

Aquatic weed growth along the north shore of Lake St. Francis is quile substantial. Without the use of aquatic
weed harvesters, access by small craft to and from marinas would be difficult. Nuisance aquatic plant growth
primarily resulted from the changes in flows in Lake St. Francis as a result of the construction of the Seaway
(Owen and Wile, 1975). The slower flow has resulted in sedimentation and conditions that promote agquatic
weed growth along the north shore of Lake St. Francis. The invasion of the exotic Eurasian milfoil and its
subsequent expansion has also contributed to the proliferation of dense growth of aquatic vegetation (Owen and
Wile, 1975). Nutrient levels, while they contribute to the growth of aquatic plants are a secondary factor and
recent investigations have shown that nutrients are at surplus levels. This means that even significant reductions
in nutrient levels would not result in the elimination of nuisance aquatic plant growth.

During the 19705, Environment Ontario funded the Aquatic Weed Harvesting Program, an experimental
program aimed at investigating suitable control technologies and the development of a protocol to ensure weed
harvesting is carried out in an environmentally sound manner. Under this program, experimental harvesting
operations were carried out on Lake St. Francis and results demonstrated that harvesting is a viable control
option for nuisance weed growth. The opening of several channels which, before were unnavigable, resulted in
improved boat access in the area.

Since the completion of the experimental Aquatic Weed Harvesting Program, Environment Ontario ceased
funding the harvesting operations throughout the province. In the Ontario section of Lake St. Francis, the
Raisin Region Conservation Authority continued harvesting operations with financial assistance from the Ontario
Ministry of Natural Resources for several years.

In 1986, the Ontario Ministry of Natural Resources stopped the funding assistance for this program, but in 1987
the Ministry gave the Raisin Region Conservation Authority a one-time grant to help it with the purchase of the
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weed harvesting equipment. The Conservation Authority has continued to harvest weeds since the summer of
1987. An annually revised management plan co-ordinates the harvesting of approximately 80 ha of boat traffic
lanes annually.

A study conducted in October 1988 concluded that the aquatic plant community distribution has not changed
significantly from that shown in 1980 and 1973 surveys. Water milfoil (Myriophyllum spicazum) and tapegrass
(Vallisneria americana) continue to be the most sbundant species in Lake St. Francis. As in the earlier studies,
milfoil growth is not limited by the availability of nitrogen or phosphorus (Beak, 1989).

Sylvestre (1989) reports that excessive aquatic weed growth in Quebec along the shore near Saint-Zotique,
Saint-Anicet and in Baie des Brises and Baie de la Faim has caused aesthetic degradation and obstruction for
water activities. This in turn has led to a reported loss in tourism and & drop in nearshore property values.

6.4.2 Fish Tainting

In 1964, the former Ontario Water Resources Commission, in co-operation with the Ontario Department of
Lands and Forests, carried out a series of panel tests to investigate the presence and absence of foreign flavour
in several species of fish collected from the St. Lawrence River upstream and downstream of Comnwall.

The results of the tests indicated that the river water in the vicinity of Comwall imparted a taint to the flesh of a
large percentage of fish of several species. The frequency and inteasity of the off-flavour declined downstream,
however, considerable impairment of flavour occurred for a distance of at least 20 km.

When the odours of several effluents were presented for comparison, wastes from the Domtar Pulp and Paper
Company at Cornwall were deemed to resemble the foreign flavour in fish most closely. The inference was that
discharges from the Domtar plant were the source of the tainting compounds.

The installation by Domtar of an effluent diffuser in 1971 and the shutdown of its sulphite mill and construction
of a clarifier in 1972 helped to reduce the zone impacted by tainting substances.

In 1983, Domtar carried out a dispersion and dilution study to evaluate the effectiveness of modifications made
to its diffusor ports to improve mixing and to re-evaluate the tainting propensity of the mill effluent in order to
define a zone of impact. Results of this study indicated the zone of impact was relatively small with less than 2
percent of the river volume being affected at 470 m downstream of the diffusor. Although there have been no
recent complaints from anglers of fish tainting, one of the reasons the Cornwall section of the St. Lawrence has
been identified as an area of concern was because of a large zone of elevated 4-Aminocantipyrine (4-AAP)
reactive phenolics above the Provincial Water Quality Objective of 1 pg/L. According to the Provincial Water
Quality Objective for total phenols, concentrations above 1 ug/L result in the tainting of edible fish flesh.

In the recent electrofishing study (October 1986) several walleye with an unusual odour were caught
downstream of the Domtar outfall. A 1988 survey of more than 800 anglers on Lake St. Francis failed to find
a significant number of anglers who thought that the flavours of perch (the most frequently caught and
consumed fish) had deteriorated or was "tainted”. This survey covered the area from the power dam
downstream to the Lancaster area. As a final confirmation of the situation, s fish tainting evaluation was
conducted in 1990 using caged and native fish to determine if tainting occurs along the Comwall waterfront
specifically. The results of this study were inconclusive. Differences in odour of indigenous perch collected
upstream and downstream may be more attributable to differences in collection of these fish from the two
locations than exposure to industrial effiuents. The downstream collection site was approximately 10 km from
Domitar and it is highly unlikely, at this distance, the effluent would be st conceatrations that are strong enough
to 1mpart an odour or taste in fish.




Because of the remaining questions on fish tainting a study, using existing data, on the potential of Domtar’s
effluent (i.e. fish tainting threshold concentration) and dispersion modelling, developed for this stretch of the St.
Lawrence River, will be used (o further investigate the issue in 1991.
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7.0 DESCRIPTION OF SOURCES

7.1 Point Sources

The majority of the information collected or reported to Environment Ontario pertains to the conventional
parameters, such as biochemical oxygen demand (BOD), suspended solids, total dissolved solids, phosphorus
and chemical oxygen demand. The information available on the concentration of persistent and problem
compounds in effluents is limited but is becoming more available.

Effluents from cach of the industries and from the Cornwall WPCP were extensively sampled in 1987 or 1988
for the initial phase of Environment Ontario’s Municipal and Industrial Strategy for Abatement program
(MISA). The second phase of the MISA program is the monitoring regulation and it is now in force. Under
this regulation, all industries discharging effluent in Comwall are being required to conduct s comprehensive

sampling and analysis program.

The primary sources of waste water in the Comwall area are the three direct dischargers to the St. Lawrence
River:

1. Domtar Fine Papers and ICI (formerly CIL)/Cornwall Chemicals;

2. Courtaulds Fibres and Courtsulds Films (closed 1989); and

3, The Cornwall WPCP.

Each of the discharges is described below and their location showa in Figure 7-1. Typical effluent
characteristics for conventional paramelers are shown in Table 7-1. The results of the initial phase of the MISA
program carried out during 1987 and 1988 are provided in Appendices VII through XIIL This program
involved a short-term (2 to 4 day) sampling period undertaken by each company. Data are provided for influent
and effluent samples collected at each of six point sources including Domlar Fine Papers, ICI (formerly CIL),
Cornwall Chemicals, Stanchem, Courtaulds Fibres and the Comwall Water Pollution Control Plant. Paramelers
analyzed include various conventional parameters, metals, inorganics and organics. Appendix XVI provides
derived loading estimates for selected parameters based on longer term sampling conducled in 1980 and 1981 by
Environment Canada (1985a).

7.1.1 Domtar Fine Papers

With a flow of 130,000 m*/day, Domiar Fine Papers is the largest discharger of industrial wastewater in the
area. About 750 metric tonnes per day of various grades of fine paper, such as bond, copy paper, offset and
coated board are produced at the Domtar mill. About 50 percent of the pulp peeded Lo produce the paper is
manufactured at the kraft mill on the same site, the remainder is purchased.

The pulp mill utilizes a bieached kraft process in which hardwood chips are converted into pulp by cooking
them under pressure with sodium bydroxide and sodium sulphide. The brown-coloured pulp which is produced
is bleached white by successive trealments using chlorine, oxygen, sodiuvm hydroxide and chlorine dioxide.

Domtar’s effluent is relatively high in 5-day biochemical oxygen demand (BOD;) and suspended solids
(Table 7-1, Appendix VII). The suspended solids are largely lime, clay and wood fibre. The oxygen
demanding materials are mainly dissolved organic wasle material from the pulping of wood.

Most of the effluent genereted at Domtar undergoes primary treatment. A clarifier removes suspended solids

which are then landfilled. A low suspended solids stream bypasses the clarifier and joins with the main effluent
stream before discharging to the St. Lawrence River.
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Figure 7-1

St. Lawrence Remedial Action Plan
Cornwall point sources
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l Table 7-1  Typical Characteristics of Comwall Industrial Discharges (1988)
i T — — —— ————— e ——— = ——
;—:—%:JLBE'— A‘HEFIHI _!
—— ——
Domtar Clarifier Effluent
Flow - -
I BOD, 100-300 mg/L. 150 mg/L
COD 300-900 mg/L 480 mg/L I
Suspended Solids 40-150 mg/L 80 mg/L
Total Dissolved Solids B00-1,500 mi."L. 950 mg/L
l Domtar Bypass Effluent
Flow - - I
BOD, 50-1,200 mg/L 200 mg/L
coD 100-3,000 mg/L 800 mg/L
Suspended Solids 5-150 mg/L 25 mg/L
Total Dissolved Solids A00-3, 500 mg/L 850 m!_."L I
IC1 (formerly CIL)
I Flow 2,500-4,500 m*/day 3,100 m*/day
I BOD, Less than 1 to 20 mg/L 4 mg/L
COD 10-300 mg/L 80 mg/L
Suspended Solids 20-200 mg/L 90 mg/L I
l\ Total Dissolved Solids 1,500-5,000 mg/L 2,700 mg/L
Merury 0.006-0.100 mg/L 0.014 mg/L
Cornwall Chemicals
' Flow - 850 m*/day
BOD, 10-250 mg/L 105 mg/L
COoD 30-350 mg/L 210 mg/L I
Suspended Solids 2-25 mg/L 10 mg/L
I Total Dissolved Solids 1, 5004, 000 me/l 1,500 mg/L
Marimac (closed 1990)
Flow 2,500-4,000 m*/day 2,800 m®/day I
BOD, 80-300 mg/L 180 mg/L
COD 190-800 mg/L 460 mg/L
Suspended Solids 580 mg!L 35 mp/l
Courtaulds - BCL Acid Sewer
l Flow 4,500-9,000 m*/day 7,500 m’/day I
BOD; 100-300 mg/L 180 mg/L.
CoD 200-800 mg/L 400 mg/L
l Suspended Solids 20-250 mg/L 100 mg/L
Courtaulds - BCL Viscose Sewer I
Flow 1,000-5,000 m*/day 2,500 m’/day
. BOD, 200-500 mg/L 300 mg/L
CcoD 200-1,200 mg/L 600 mg/L
Suspended Solids 30-500 mg/L 100 mg/L I
I Courtaulds - BCL Sulphide Sewer
Flow 1,000-2,500 m*/day 1,500 m*/day
BOD; 20-200 mg/L. 50 mg/L
W Suspended Solids 1-20 mg/L 4 my/L I
Note: The loading of contaminants in kg/day can be calculated from the following formula:
LOADING (kg/day) = FLOW (m’/day) X CONCENTRATION (mg/L) X 10°
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The results of the pre-monitoring regulation sampling are presented in Appendix VII. Domtar’s effluent is
typical for krafi pulp mills having significant concentrations of resin and fatty acids (not shown in

Appendix V1I}, phenols, aluminum and chloroform. These acids are acutely toxic to fish and can bicaccumulate
in the environment. High concentrations of phenol are characteristic of hardwood kraft mills and high
aluminum concentralions are the result of the use of aluminum sulphate in the paper-making process.

Other parameters which were found to be higher in the final effluent than the intake included: volatiles such as
benzene, dibromochloromethane, ethylbenzene and 1,1,1-trichloroethane; PAHs such as acenaphyhylene,
anthracene, fluoranthene, naphthalene and phenanthrene; cadmium; chromium; copper; lead; zinc; chloride;
sulphate; nitrate; sodium; potassium; total phosphorus; total Kjeldahl nitrogen; and ammonia. Most of these
parameters are found in the effluent at concentrations up to twice that of the influent.

Ontario’s Industrial Effluent Objeclives are exceeded for BOD;, suspended solids and cadmium. The objectives
are 15, 15 and 0.001 mg/L, respectively. Concentrations measured in effluent ranged from 85 to 179 mg/L for
BOD;, 40 to 65 mg/L for suspended solids and 0.0008 to 0.0013 mg/L for cadmium. These objectives will be
replaced by facility-specific regulations to be established under MISA.

This information shows that the soluble component of the Domtar effluent is a complex mixture of organic
compounds {Appendix VII). Some of the compounds of concern, primarily the resin and fatty acids and
chlorinated phenolics, tend to be present in lower concentrations than other pulp and paper effluents in Ontario.
Phenolic compounds can impart off-lastes to fish and some of the chlorinated ones are suspected carcinogens.

In 1988, the suspected presence of dioxins and furans in pulp mill effluent became a concern across Canada.
Environment Ontario and Environment Canada initiated a baseline survey to measure adsorhable organic
balogen (AOX, which is a measure of the concentration of chlorinated organic contaminants) and dioxin levels
in all Ontario bleached kraft null effluents. Three rounds of sampling were conducted between July 1988 and
August 1989. A final compilation of all survey results has not been completed.

Limiled sampling of Domtar’s effluent conducted by Environment Ontario in 1987 revealed no detectable
dioxins or furans in the effluent. The clarifier sludge, however, was found to have detectable concentrations of
certain of these compounds (Environment Ontario, 1986). This sludge is disposed of at the company'’s approved
landfill site located at the north end of their property (see Section 7.2.2). A similar site operated by the Boise
Cascade kraft mill in Fori Frances, Ontario was found to be leaching dioxins and furans into a nearby creek.
Since the leachale from the Domtar site discharges to the cily’s sewer system, no direct environmental impacts
are expected. Once the Minisiry of the Environment’s dioxin laboratory can handle more routine work, samples
of this leachate will be taken for analysis.

In December of 1988, Environmeni Canada served notice under the Canadian Environmental Protection Act
requiring all pulp mills to provide information on a number of items including: data on dioxins, furans and
chlorinated organic compounds in effluents, wastewater treatment sludges and in the receiving environment
(water, sediment, biota); and informalion on control technologies. The information submitted by Domtar will
be used by Environment Canada 1o develop a control strategy if necessary.

As part of the national dioxin survey, river sediments in the vicinity of the Domtar discharge were analyzed for
dioxin in the fall of 1989. Sediment samples were collected upstream and downstream of the Domtar diffuser
(Trudel, 1991). The hmited nature of the sampling program restricts the conclusions which can be drawn and
therefore is regarded as preliminary information only (see Section 6.2 Boltom Sediments). Fish tissue analysis
for dioxins and furans included are not available at this time.

7-4

A

] -; - -

NN




--—-'I

7.1.2 1CI Forest Products (formerly CIL)-Cornwall Chemicals-Stanchem

The effluents from ICI (formerly CIL), Comwall Chemicals and Stanchem are combined prior 10 discharge. The
flow from these three facilities totals about 4,000 m*/day and is characterized by its low BOD; and suspended
solids (Table 7-1, Appendices VIII, IX and X). This effluent is discharged directly to the St. Lawrence River
through the Domtar diffuser.

At ICI (formerly CIL), salt is dissolved and converted into sodivm hydroxide and chlorine by electrolysis, using
the mercury cell process. All the liquid effluent that is or could be contaminated is collected and treated (o
remove mercury. The amount of mercury discharged easily meets the federal Chlor-Alkali Regulation (0.0025
kg per tonne of chlorine produced).

Appendix IX shows the results of Environment Ontario’s MISA pre-regulation monitoring. Concentrations of
most persistend and problem compounds are very low. The only exception is for mercury. Concentrations of
mercury in 4 effluent streams ranged from 0.0029 to 0.0073 mg/L which exceed the Ontario Industrial Effluent
Objective (0.001 mgL). Sospended solids ranged from 2.0 to 160 mg/L and oil and grease from less than 1 to
57 mg/L. The Ontario Industrial Effluent Objectives for suspended solids {15 mg/L) and oil and grease

(15 mg/L) are both exceeded in these samples.

Organic parameters which were found at low, but detectable, concentrations includg tetra- and
pentachlorodibenzofurans and the bis(2-ethylhexyl)phthalate (Appendix IX).

At Comwall Chemicals, a number of industrial chemicals, such as sodium hydrosulphide, hydrochloric acid,
carbon tetrachloride and carbon disulphide are manufactured from the chlorine and sodium hydroxide produced at
ICI (formerly CIL). The effluent produced by these processes is clarified before discharge. Typical
characteristics of this effluent are shown in Table 7-1.

Because of ils sourre, the effluent contains significant quantities of carbon tetrachloride and measurable levels of
chloroform. The concentrations of these two chemicals present in the effluent are shown in the resulis of the
1987 MISA pre-regulation monitoring data (Appendix X). Both chemicals are considered problems in the
environment because of their suspected carcinogenicity. The data in Appendix X also indicate that effluent
concentrations of 25 other halogenated volatiles exceed intake water (see column labelled ‘well-city’) by up to 10

times. These parameters include methylene chloride, trichloroethylene and vinyl chlonde.

Other parameters which are elevated above intake concentrations include toluene, xylenes, acrolein, acrylonitrile,
carbon disulfide, octachlorodibenzo-p-dioxin, octachlorodibenzofuran, fluoranthene, benzyl butyl phthalate and di-
n-octyl phthalate.

Concentrations of mercury (0.002 to 0.0037 mg/L) and zinc (0.14 to 2.93 mg/L) measured in Cornwall
Chemicals’ effluent exceed the Ontario Industrial Effluent Objectives of 0.001 and 1.0 mg/L, respectively

{Appendix X).

Comwall Chemicals has carried out considerable in-plant process control work to locate sources of contaminants
in order 1o recover more of the product prior to entering the wasie stream.

Stanchem operates a packaging plant that produces small quantities of chemicals in bottles, carboys or cylinders
for laboratory or industrial use. The small amount of effluent that it produces is neuiralized before being
combined with the Cornwall Chemicals® effluent.

Results of the MISA pre-monitoring regulation analyses of the effluent from Stanchem is provided in
Appendix XI. These results indicate that the effluent exceeded the Ontario Industrial Effluent Objectives in at
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least one waste stream for pH (11.91), suspended solids (69 to 320 mg/L), cadmium (0.017 to 0.029 mg/L),
copper (2.0 mg/L), lead (1.2 to 2.2 mg/L), mercury (0.003 to 0.0054 mg/L) and oil and gresse (31 mg/L).
Objectives for these parameters are: pH, 5.5 to 9.5; suspended solids, 15 mg/L; cadmium, 0.001 mg/L; copper,
1.0 mg/L; lead, 1.0 mg/L; mercury, 0.001 mg/L; and oil and grease, 15 mg/L.

The data in Appendix X1 also indicate that the effluent from Stanchem contains several organic contaminants
including two PAHSs, Bis(2-ethylhexyl)phthalate and di-n-butylphthalate; bromodichloromethane, chloroform,
chloromethane, dibromochloromethane, tetrachloroethene, hexachloroethane, hexachlorobenzene and PCBs.
The source of many of these parameters is believed to be from the contamination of containers which are
retumned to Stanchem for refilling. The waste stream likely becomes contaminated as & result of washing-out
the containers prior to refilling.

7.1.3 Courtaulds Fibres and Courtaulds Films (closed 1989)

Courtaulds Fibres produces rayon, a man-made fibre with similar properties to cotton, by treating wood pulp
with sodium hydroxide and carbon disulphide to form en intermediate product-viscose containing zinc and
sodium sulphate. The viscose is injected into & sulphuric acid bath to form the rayon fibres. Rayon is used in
the manufacturing of clothing and fabrics.

Courtaulds Films (closed 1989) (formerly BCL Canada Ltd.) bought viscose from Courtaulds Fibres and
injected it into a sulphuric acid bath through a long narrow slit to produce cellophane. Cellophane is used for
packaging goods or making adhesive tape. Courtaulds Films ceased operations in September 1989,

The acid, sulphide and storm sewers are process sewers which originally serviced both compani¢s. The other
process sewer, the viscose sewer, discharges wasles penerated at Courtaulds Fibres. There are also three
sewers which discharge cooling or condensale water generated in the Courtaulds Fibres acid Recovery Plant.
These include the acid recovery sewer, Caravelle Carpets sewer and the tank car unloadicg sewer. Figure 7-2
is a schematic showing their locations.

The viscose sewer is alkaline with a pH in the 10 to 12 range, relatively high BOD and low suspended solids.
At the river bank, they combine and discharge through a diffuser. The end of the diffuser is located in the
river, 244 m from shore.

The acid sewer is characterized by low pH, low BOD, low suspended solids and high concentrations of zin¢ and
sulphuric acid. Courtaulds Fibres is the primary source of zinc from Comwall area sources. This sewer
discharges to the St. Lawrence River through the acid diffuser, which is also about 244 m into the river. The
total amount of the effluent from the Courtaulds Fibres/Courtaulds Films (closed 1989) complex amounts to
about 10,000 m’/day. Table 7-1 lists some typical analyses for conventional parameters for these sewers.

Efflueat from all the process sewers are extremely toxic to fish. Environment Ontario has an extensive data
bank for all Courtaulds’ sewers. The LC50 test indicales that a mixture containing only two to 10 percent of
the effluent kills 50 percent of the test fsh within 96 hours.

Appendix XII coatains 2 summary of the results of the 1987 MISA pre-regulation monitoring program. These
data indicate that the Ontario Industrial Effluent Objectives are exceeded in at least one effluent stream for pH,
suspended solids, mercury and zinc. Conceatrations of zinc were up to 45 times the objective which is

1.0 mg/L. The pH objective was exceeded at both extremes (5.5 to 9.5) with the alkaline sewer up to 11.5 and
the acid site sewer as low as 1.8.
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Figure 7-2

St. Lawrence Remeadial Action Plan
Schemaltic of sewers at Courtaulds and Caravelle Carpets
(EPS 1985)
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Section 80 of this part of the act defines a spill as being abnormal in quantity and quality and capabie of causing
an adverse effect on the eavironment. Part IX gods on 1o define the legal onus that the person responsible for,
or the controller, has Lo clean up the spill, how the Ministry of the Environment can take responsibility to clean
up a spill, and the legal basis for the right for compensation if one suffers personal or property damage.

Courtaulds Fibres has previously been convicted of a spill of acid and of viscose (1983). The company still
continues to have problems with spills. Appendix XV lists all the spills reported to the Ministry of the
Environment thai occurred in the Comwall district in 1988 and 1989. The diversity of locations and chemicals
stunds out, Very few spills are directly to the St. Lawrence River except for froquent losses of acids from
Courtaulds Fibres Canada. Table 7-2 shows the number, amount, and causes of spills from that company from
June 1986 to June 1990. The Ministry of the Environment has laid charges for about 16 of these incidents.
The first five days of the trial were heard in April of 1991 and are scheduled to resume in September, 1991.

An Order for the company has been prepared that will require it to implement a comprehensive spill control
program. Once approval to proceed is obtained from within the Ministry, a public meeting will be held 1o
discuss the proposed Order. The company has already started work on many of the requirements,

ICI (formerly CIL) was charged with discharging mercury in excess of the level permitted by the Chlor-alkali
Regulations of the Fisheries Act. At the trial, the company was able {0 show the effluent discharged during the
day for which it was charged was generated over several days. Even though the amount of the mercury
discherged during the 24 hour period exceeded the permitied level, the regulation allowed the amount to be
averaged over the period the effluent was generated. This reduced the amount to below the limil.

7.2 Non-Point Sources

Most of the grea between Comwall and Lancaster is drained by the Raisin River. The Raisin flows
spproximately parallel to the St. Lawrence and discharges into it at the Village of Lancaster. The Raisin River
does pick up some slorm drainage from the north end of the City of Cornwall, as well as any leachate generated
by the recentlyclosed City of Cornwall landfll site.

The remainder of the Raisin River drainage basin is largely agricultural. Therefore, the river contains relatively
high levels of nutrienis that are associated with agricultural runoff. Table 6-5 lists the results of analyses of the
niver water for 1980 to 1984,

The shoreline between Comwall and the Quebec border is fully built-up. A review by a consulting engineer
hired by Environment Ontario to evaluate the private waste systems of houses bordering the S1. Lawrence River
in the Glen Walter area revealed many direct discharges of grey waler as well as a few discharges of sanitary
wastes. This situation is typical of other portions of the north shore of the river. The impact from these
discharges is not known. They may cause locally elevated levels of coliform bacteria in the water along the
shore. At times, these levels may be higher than what the Ministry of Health considers safe for swimming.

In the last few years, several manufacturing plants have curiailed operations in Comwall. Courtaulds Films and
Marimac have closed completely. Both BASF and Pfizer shut down their major production facilities but they
have retained smail production units in operation. These sites may represent a potential cause of impairment
and all plants are being decommissioned.
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Table 7-2  Spills from Courtaulds Fibres, June 1986 to June 1990

e = —_——
Date Material (In water) | Amount

06/29/88 caustic, 11% 2,500 L operator eror
04/30/89 | H,S0,, 9% 50 gal equipment failure
06/19/89 H,80,, 93% 2,446 kg equipment failure
07/13/89 alkaline sewer error — gewer damage
07/17/89 TiO, slurry 20L operator error
07/27/89 viscose
08/04/89 spin bath acid 1,000 gal
08/14/89 caustic 600 gal equipment failure
08/18/89 H,S0,, spin bath equipment failure
08/19/89 HS0,, 11.4% 1,000 gal equipment failure
08/25/89 spin bath acid 10,000 L equipment failure
09/07/8¢ | H,S0,, 9.8% equipment failure
09/28/89 sodium hydrosulphide 25 gal operator error
10/07/89 HCl, 30% 20 gal I
10/21/89 H,SO,, spin bath 150 gal equipment failure
10/25/89 H,$0,, spin bath 150 gal operator error
10/30/89 H;80,, 10% 150 gal equipment failure
11/03/89 H,80,, spin bath 10,000 L operator error
11/16/89 sodium hydrosulphide 850L equipment/operator error
12/08/89 magma 100 gal operator error
12/13/89 H,580,, spin bath 3,000 L error
12/22/89 evaporated acid 1,900 gal 2
12/27/89 caustic, 11% 750 gal equipment failure
01/05/90 caustic equipment failure
01/09/90 H,S0,, spin bath 2,400 L equipment failure
01/11/90 sodium hydrosulphide 30 gal equipment failure
01/16/90 spin bath acid 12,000 gat
01/22/90 | H,SO, 800 gal




(Table 7-2 Cont’d)

—— — —— ———
Date Material (in water) Amount Cause
e — e e - —

02/20/90 spin bath acid 600 gal equipment failure
02/27/90 H.SO,, spin bath 300 gal
02/28/90 spin bath acid 100 gal new equipment
02/28/90 spin bath acid
02/28/90 spin bath acid 700 gal #3 tank and duct joint
03/07/90 spin bath acid 1,500 L equipment failure
03/10/90 H,80,, spin bath 4,000 gal equipment failure
03120490 spin bath acid 90 gal equipment failure
03/27/90 spin bath acid 400 gal
04/06/90 caustic 25 gal error
04/09/90 spin bath acid 280 gal equipment failure
04/30/90 caustic 25 gal
05/04/90 spin bath acid 100 gal
05/07/90 sodium hydrosulphide, 34 % 2,000 gal operator error
05/11/90 H.SO, 25 gal equipment failure
Q5/11/90 sodium hydrosulphide 800 gal operator error
05/13/90 spin bath acid 9,000 L equipment failure
05/17/90 spin bath acid
05/31/90 H,S0,, 70% 2,000 gal operator error
06/02/90 sodium hydrosulphide 20 gal spill and regulated effluent
06/03/90 spin bath acid 600 L. equipment failure
06/05/90 spin bath acid 700 gal equipment failure
06/12/90 spin bath acid

I 06/17/90 dearborn 40-20
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7.2.1 Urban Runoff

The annual loading of persistent toxic substances from Comwall in 1980 was calculated (Wong, 1981) and is
presented in Table 7-3. Samples were taken in the fall of 1980 and contarninant end suspended sediment
concentrations in stormwater from institutional, residential and industrial {Courtaulds) areas were combined with
an urban runoff model (STORMS) which calculated annual runoff. Samples were analyzed for organochlorine
pesticides, PCBs, polyaromatic hydrocarbons (PAHs), chlorinated benzenes and heavy metals.

Table 7-3  Summary of Annual Loadings of Persistent Toxic Substances from the City of Comwall

PCBs

City of Cornwall| Loading Loading/ha
(g/annum) | (g/ha/annum)

Residential Low 91.75 0.117
Residential High 77.76 0.169
Open 31.79 0.055
Commercial Low 109.43 0.691
Commercial High 60.20 0.729
Institute 4.15 0.074
Industrial 86.29 0.290
Total (g) 461.19
- —

Heavy Metals PAH

Loading Loading/ha Loading Loading/ha
{g/annum) | {g/ha/annum) | (g/annum) | (g/ha/annum)

Residential Low | 708.57 0.902 | 73.11 0.093
Residential High | 556.20 1.211 | 101.59 0.221
Open 224.87 0.386 ND ND
Commercial Low | 548.01 3.687 | 363.52 2.295
Commercial High| 436.93 5290 | 189.24 2.291
Institute 7.93 0.141 ND ND

Industrial 1,131.89 3.800 299.39 1.005
Total (g) 3,650.40 1,026.85
e —— ————

" ND - Concentrations of samples were below delection limits

Source: Wong, 1981

Loadings of contaminants from the City of Comwall were calculated as follows: 48.87 grams per year (g/yn)
chlorinated benzenes; 170.53 g/yr pesticides; 461.19 g/yr totat PCBs; 1026.85 g/yr PAHs; and 3650.43 glyr
heavy metals. For the Courtaulds catchment ares, calculated loadings include: 0.57 g/yr chlorinated benzenes;
0.76 g/yr pesticides; 3.66 g/yr PCBs; 12.54 g/yr PAHs; and 47.64 g/yr heavy metals.

The study showed that, although solids account for only 0.01 percent of the total runoff mass, these solids
transport up 1o 100 percent of the total loading for some chemical groups such as chlorinated benzenes. The
study did not, however, account for any seasonal varialion as only fall sampling was carried out.
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7.2.2 Waste Disposal Sites

In the area of concem, therc are four active waste disposal sites. Three are sanitary landfills operated by
municipalities. The remaining one is a disposal site for the solid waste products generated by Domtar’s pulp
and paper facility in Conwall.

The municipally operated sanitary landfill sites located in the Townships of Cornwall and Charlottenburg are
within the Raisin River watershed. They are relatively small and cause only localized contamination of ground
or surface water; they are not significant sources of contamination to the St. Lawrence River.

Both the Domtar waste disposal site and the City of Cornwall sanitary landfill have leachats collection systems

that discharge to the municipal sewer system. Because of these systems, groundwater contamination should be
avoided.

Two closed waste disposal sites are known to produce leachate that is discharged to surface waters. The old
City of Comwall landfll site, closed in 1987, produces leachate that flows into the south branch of the Raijsin
River. A permanent cap for the site was completed in 1989 and has reduced the amount of the leachate.
During the operating life of this landfill, industrial wastes, including liquids and brine purification muds
containing low levels of mercury from ICI (formerly CIL), were disposed of there. Because of these past
practices and other problems with the site, a study was done and recommended a leachate collection system be
installed. A certificale of approval issued by Environment Ontario requires the completion of the collection
system by the end of 1991. The collection system will discharge to the City of Cornwall sewer system. The
need for leachate treatment will be studied. Investigative work around the sile has shown some limited
contamination of the shallow groundwater. The capping of the site and the leachate collection system should
rectify the problems.

An industrial waste disposal site owned by Courtaulds Fibres, which was closed in 1973, produces leachate that
discharges to the St. Lawrence River via a municipal storm sewer. A 1980 study conducted for Environment
Ontario made & number of recommendations, including investigating the necessity for inatalling & lanchoe
collection system. A leachale cell system was installed by the company. Ontario did not accept many of the
other recommendations.

Another closed industrial waste site may be producing leachate that could contaminate ground water. The Pfizer
plant in Comwall disposed of waste gypsum at this sile before the company shut down its plant in 1987. Pfizer

has hired a consultant to determine if any contamination is occurring and to recommend ways to properly close
the site.

There are three other waste disposal sites that have been closed by the City of Cornwall over the years. None
are known to be sources of contamination to surface or ground waters.

In 1987, the Mohawk Council of Akwesasne directed the closure of the Comwall Island and Chenail waste
disposal sites. Both sites had received only residential waste; Cornwall Island for 50 to 60 years and the
Chenail for approximalely 10 years. Some leachate movement off-site was noted in 1987 and closure plans
prepared n late 1988 (Totten Sims Hubicxi Associates, 1988). Residential waste has been directed to an
existing landfil] site in Massena, New York since 1987,

7.2.3 Atmospheric Emissions
Besides discharging mercury to the St. Lawrence, the chloro-alkali plant opersted by 1C1 (formerly CiL)

discharges mercury to the atmosphere. The annual atmospheric emissions from the plant for the years 1984-
1988 are shown in Appendix XVII. 1CI’s emission rates easily comply with the federal Environmental
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09 Minitoring by Environment Ontario shows that 90 percent of the mercury emitted o the
atmosphere would fall-out within 1 km of the plant property line (Rennie, 1985).
The mercery that is deposited oo soil is likely bound-up very rapidly by the soil organic matter and would not
leach, Any mercury falling on sidewalis and roads wonld be washed into the sewer system by precipilation.
Since the sewer system in that neighboarhood of the city is combined, the mercury would enter the sewage
treatment plant. The primary treatment is efficient at removing mercury as illustrated by the extremely low
concentrations in the sewage treatment plant effluent (Appendix XIIT).

Extremely small amounts of mercury are expected to fall-out directly on the St. Lawrence River because of the
greater than 1 km distance from ICI (formesly CIL) fo the nearest shoreline, the relatively low frequency of
north and northwest winds and the small surface area of the river in the vicinity of (he Seaway International
Bridge.

The Reynolds Metal Company just west of the Seaway International Bridge in New York State is a source of
fluoride and PAHs (polyaromatic hydrocarbons). The fluoride emission rate is about 75 kgMs. The emission
rate of PAH is unknown. A large percentage of these chemicals when emitted by Reynolds to the atmosphere
will deposit directly on the St. Lawrence River. The plant is located on the shore and the predominant winds are
southwest,

Atmospheric deposition of PAHs may be an impartant source of this contaminant. Further stdies may be
required 1o determine the source of the recently discovered high concentrations of this contaminant in the area of
concern, Any of the PAHs deposited on land will likely be bound up by the organic matter in the soil.

The impact of the fluoride emissions are expected to be negligible. The large volume of water flowing by the
Reynolds Plant already has a significant amount of fluoride in it. The average concentration of fluoride in the
st. Lawrence River water is 0.12 ppm which is equivalent to a load of over 1,000 kg/hr.

7.3 Historical Point Source Discharges

In Ontario prior to 1960, industrial plants and municipalities did little to control the liquid waste discharges to
the environment. Therc were no government agencies to develop and enforce pollution control laws and policies.
Few municipalitics or companies had pollution control policies or strategies.

The city of Comwall’s sewage treatment plant was not installed until 1968. Prior to that, the maw sewage
collected by the sewage system was discharged straight to the St. Lawrence River at many places along the
Comnwall waterfront. The flow and quality would have been at least that of the influent to the sewage treatment
plant. The worst aspect of this practice would have been the failure to control the potentially pathogenic
discharges of bacteria, The effluent from the sewage treatment plant is now disinfected prior to discharge.

Since 1881, there has been a pulp and paper mill at the same site in Comwall as the one currently operated by
Domitar. Pulp and paper mills have always produced large quantities of wastewater that were discharged
untreated until the mid-1960s. About then, the local mill started to implement water conservation practices and
in-plant poliution control measures. Surveys conducted during the 1960s by the Ontario Water Resources
Commission (QOWRC), one of the forerunners of Environment Ontario, indicated the approximate flow of
wastewater was 50 million gallons per day. Approximately 90 tonnes of BOD and suspended solids were being
dischargei.

The chlor-alkali plant at ICI (formerly CIL) was staried up in 1935. The earliest monitoring done by the
company and reported (o the government was completed in early 1970. Losses of about 150 kg of mercury per
year were reported. Losses were likely at least equal or greater than that amount during previous years of

operation,




Courtauids has been making rayon al the same site since 1925. As with most other industrial processes, much
more water was used per unit of production in the past than is vsed today. The wastewaler discharge to the
St. Lawrence was also likely more contaminated than it is today. During the period that the recently closed
Courtaulds Films (closed 1989) commenced operation (1955), the discharge of wastewater and contaminants
would have been more than double current levels.

Prior to the serving of Control Orders on Courtaulds Films (closed 1989) and Courtaulds Fibres in 1977, a
review of previous surveys was completed to estimate each company’s loadings. These calculations put the
Courtanlds Films (closed 1989) loadings at 1,820 kg/dey of BOD and 1,500 kg/day of suspended solids and
Courtaulds Fibres loading 1,280 kg/day of BOD and 987 kg/day of suspended solids. Monitoring by
Environment Ontario in 1980 showed that Courtaulds Films (closed 1989) was discharging about 8 tonnes/day
of sulphuric acid and Courtaulds Fibres about 15 tonpes/day to the river.

Prior to 1978, the wastewater from the two companies discharged into a natural bay of the St. Lawrence River
through four pipes that terminated between 10 and 17 m from shore. Since Windmill Point deflects the main
flow of the river around this bay, conlamination of the walers and sediment of the bay resulted. Studies done
by Environment Ontario documented high acidity and zinc concentrations in the waters as well as high mercury
and zinc levels in the sediment. Even though the diffusers installed in late 1977 now discharge the wastewater
into the main current to achieve proper dispersion, much of the contsminated sediment remains.

Historical discharges of PCBs from Massena's industrial dischargers, ALCOA, Reynolds Metals and the
General Motors Central Foundry as well as PAHs and Fluorides from ALCOA and Reynolds have also
contributed to the contamination of the river as reflected by current and past results of water quality, sediment
and fish monitoring programs.

7.4 Present Regulatory Mechanisms
7.4.1 Ontario

In Ontario, the issuing of either a Control Order or a Requirement and Direction to an industry or municipality
15 the main mechanism used by Environment Onlario to require a reduction in the discharge of contaminants to
a water body.

Conlrol Orders have legal status under the Ontario Environmental Protection Act, while the Requirement and
Directions have legal status under the Ontario Water Resources Act. Both can be enforced through the
provincial courts. They lay oul a program of abatement with compliance dates for each step. In the past,
Courtaulds Films (closed 1989), Courtaulds Fibres and Domtar have been served with Contro} Orders. A
Conlrol Order, which would require significant improvements in the effluents discharged by Courtaulds Fibres
and Courtaulds Films (closed 1989), has been prepared. Its implementation, however has been delayed as the
result of an independent financial review of the company’s claim that confirmed it cannot afford to do the
required work.

Ontario has recently announced a new program Lo examine discharges and require necessary reductions. This
program is called the Municipal Industrial Strategy for Abatement (MISA). The allowable level for
contaminants in each municipal or industrial discharge will be developed in two ways:

I.  The characteristics required to prevent any impairment of the quality of the
receiving stream will be determined.

2. The characteristics that would result by subjecting the effluent to the best
available, economically achievable, treaiment technology will also be determined.
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The discharge must meet the stricter of the above two requirements. The St. Lawrence River in the vicinity of
Cornwall is one of the pilot sites to develop the procedures for determining the guality of effluent that will not
impair the quality of the receiving stream.

A new Control Order was recently served on Domtar. It will require the mill to control spills, BOD and
adsorbable organic halogen to at least ¢ minimum standard set for all kraft pulp mills in the province and is
expected to be in force by the fall of 1989. The requirements in a previous control order for suspended solids
were recently removed as s result of a hearing and decision by the Ontario Environmental Appeal Board.

Most of the dischargers in the Cornwall area fall into industrial sectors for which the MISA program will be
setting dischargs regulutions based on the Best Available Technology Economically Achievable. Courtanids
Fibres, and Cornwall Chemicals are in the organic chemical sector, ICI (formerly CIL) is in the inorganic
chemical sector, Domtar, the pulp and paper sector and the Comwall WPCP is in the municipal sector. For
these seclors, extensive characterizations of the components of effluents have been or are near completion.
Monitoring regulations for the companies in the organic chemical sector will be in force by mid-1989. Ontario
has strict controls for the disposal of hazardous wastes. Under regulation 309 of the Environmental Protection
Act, all hazardous wastes generated must be registered and disposed of at approved facilities. Only licensed
carriers are allowed to haul such wastes.

7.4.2 Municipal

The City of Cornwall has a sewer-use by-law that sets standards for industries discharging wastes to the city
sewer system. Several industries such as BASF have installed extensive pre-treatment systems for their
effluents to comply with the by-law.

7.4.3 Mohawk Council of Governments

The powers of the Band Council, as determined under the Indian Act (Canada) include the power to make by-
laws pursuant to Section 81 of the Act. The by-laws come into effect forty days after it is passed, unless it is
disallowed by the Minister of Indian Affairs. A by-law cannot be inconsistent with other provisions of the
Indian Act or its regulations.

The by-laws are federal statutory instruments. As such, they govern the territory of the reserve. Where they
conflict with federal regulations which are more general in nature the by-laws take precedense They also have
the legal effect of overriding any provincial laws that are inconsistent with them.

Although the Indian Act has not been substantially revised since the 1920s, the powers of the Band Council are
broad enough to deal with environmental concerns under several different sections. By-laws can be enacted to:

1. provide for the health of residents on the reserve and to prevent the spreading of
contagious and infectious diseases;

2. prevent disorderly conduct and nuisances;
3. destroy and control noxious weeds;

4. construct and regulate the use of public wells, cisterns, reservoirs and other water
supplies; and

5. preserve, prolect and manage fur-bearing animals, fish and other game on the
reserve.
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7.5 Lake Ontario Input
7.5.1 Nutrients

Since the early 1970s, one of the major concerns in the lower Great Lakes Basin has been eutrophication and
the associated growth of nuisance algae. The initial problem was to define and implement a control strategy.
Later, it became a matter of monitoring the effects of the control sirategy (phbosphorus reduction) and now it is
mainly @ matter of maintaining the existing conditions and improving the control strategy where local problem
areas exist.

In the St. Lawrence River, a station was established on the south shore of Wolfe Island by Environment Canada
in 1977. One of the main objectives of this station was to measure the nutrient outflow loadings from Lake
Ontario to the 5t. Lawrence River. The station was also to be gsed to monitor long term changes i water
quality of the Lake Ontario outflow to the St. Lawrence River (Sylvestre ef al., 1987a).

The discharge for the St. Lawrence River has been increasing since 1983 with the highest discharge on record
since this station was established occurring in 1986, This has a considerable effects on loading calculations.

Concentrations and loadings (in metric tonnes/year) of total phosphorus, nitrate and nitrite and chloride are
shown in Figures 7-3 and 74 (Sylvestre ez al., 1987b). Total phosphorus concentrations and loadings have
been decreasing steadily since 1978. A similar decreasing irend has been reported in Lake Ontario (Neilson and
Stevens, 1985), Annual mean concentrations and loadings of nitrute and nitrite nitrogen have increased
drastically in 1984 and 1985. Some of this increase in loadings is due to record high discharges, however,
much of it is not understood. Similar increases have been reported for the Niagara River (Kuntz, 1985), in
Lake Ontario (Neilson and Stevens, 1985) and in the Upper Great Lakes (Stevens er al., 1985 and Chan and
Perkins, 1985).

Chloride concentrations and loadings have shown a considerable decrease at an annual rate of 0.38 mg/L for
concentrations from 1977 to 1985. Slightly higher loads in 1984 and 1985 are attributed to the record high
discharge levels,

A reduction of industrial chloride loadings to the Delroit River (Sonzogni er al., 1983) was reported by the
United States Environmental Protection Agency to have occurred beginning in 1972. This may have resulted in
decreased chloride concentrations in the lower Great Lakes including the St. Lawrence River. Decreasing
concentrations have also been reported for Lake Erie (Whyte, 1986), the N iagara River (Kuntz, 1985) - which
represents 71 percent of the chloride load to Lake Ontario (Effler er al., 1985) - and in Lake Ontario (Fraser,
1981 and Neilson, 1983). '

7.5.2 Toxic Substances

Table 7-4 gives the percentage of occurtence of organochlorines, PCBs, PAHs and chlorinated benzenes in
water and suspended sediment samples taken at the Wolfe Island siation. Of the 17 organochlorines and PCBs
measured in whole water samples on a monthly basis, only 2 compounds (a-BHC and v-BHC) were detected in
more than 60 percent of the samples collected at values above 0.4 ng/L for OCs and 0.9 ng/L for PCBs
(Sylvestre, 1987). Annual means for a-BHC ranged from 3.8 10 6.9 ng/L and for v-BHC from 0.7 to 1.5 ng/L
during the 1982-85 period. Loadings were estimated from 165-356 kg/yr for y-BHC and 946-1,674 kg/yr for
a-BHC for the whole water fraction (Sylvestre, 1987).

In suspended sediments, only 4 compounds of the 39 measured occurred in more than 60 percent of the samples
collected. Total DDT (annual mean 0.011-0.032 mg/kg), PCBs (anpual mean 0.12-0.19 mg/kg), dieldrin
(annual mean 0.007-0.012 mg/kg) and HCB (annual mean 0.007-0.020 mg/kg) were measured at greater than
0.044 mg/kg for OCs and 0.09 mg/kg for PCBs. Figure 7-5 illustrates a general decrease in concentrations and
loadings of PCBs during the period 1982-1985.
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I Figure 7-3
' St. Lawrence Remedial Action Plan
Concentrations for total phosphorus, hitrite + nitrate and
chioride In the St. Lawrence River at Wolfe Island (1977-1985)
' (after Sylvastre ot al. 1687b)
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Figure 7-4

St. Lawrence Remedial Action Plan
Loadings for total phosphorus, nitrite + nitrate and chioride

in the St. Lawrence River at Wolfe Island (1977-1985)

{Syivestre ai al. 1987b}
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Table 7-4  Occurmrence of Organochlorine Pesticides, PCB, Polyaromatic Hydrocarbons and Chlorinated
Benzenes in Whole Waler and Suspended Sediment at Wolfe Island, 1982-1986

Whole Water Suspended Sediment

Compound Total Number | % Detected | Total Number | % Detected
of Samples of Samples

Organochlorine Pesticides
p,p-DDT 40
o,p-DDT 40
p,p-DDE 40
p,p-Methoxychlor 30
Heptachlor 36
Heptachlor Epoxide 40
a-Endosulphan 36
#-Endosulpban 36
a-(cis) Chlordane
«-(trans} Chlordane
Mirex
psp'TDE
Endrin
Aldrin
HEOQD (dieldnn)
4-BHC
a-BHC

Aroclor Total (PCBs)

Polyaromsatic Hydrocarbons
Fluorene
1,2,3,4-Tetrahydronaphthalene
2-Methylnaphthalene
#-Chloronaphthalene
Acenaphthene
Quinoline
Phenanthrene
Pyrene
1-Methylnaphthalene
Acenaphthalene
Fluoranthene
Indepe

Chlorinated Benzenes
1,4-Dichlorobenzene
1,3,5-Trichlorobenzene
1,2,3-Trichiorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzane”
Pentachlorobenzene

1,2,3,4-Tetmchlorobenzene

1,2,4-Trichlorobenzene

Hexachlorobenzene

V=]

wEe S8 S8wooocoooococococo
&
w
oD

&|6885888888

SE5588888 |RLURRRBRLLRG

* Contamination of solvent suspected

Detection limits in water: PCB = 0.9 ng/L; All others = 0.4 ng/L

Detection limits in sediment: PCB = 0.090 mg/kg; organochlorine pesticides and chlorinated benzenes =
0.004 mg/kg; polysromatic hydrocarbons = 0.050 mg/kg

Source: Sylvestre, 1987 as shown in IJC, 1989
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|

Figure 7~5

St. Lawrence Remedial Action Plan

PCB concentrations and loadings in suspended solids
in the St. Lawrence River at Wolfe Island (1982 - 1985)
(after Syivestre ot af. 1987c)
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MEASUREMENT UNITS

metrea - m 1m = 3.281 ft.

gram - g 1000g = 1 kg = 2.205 pounds
tonng - t 1t = 2.205 pounds

litra - L 1L = 0.2642 gallons {U.S.}) = 0.2200 galtons {Canadian}
kilogram 10° grams kg

milligram 10'* grams mg

microgram 10® grams ug

nanogram 10° grams ng

millilitre 1079 litres mL

cubic metre per day m®/d

tonnes per year thyr

milligram per litre mg/L part per million
microgram per litre ug/lL  part per billion
nanogram per litre ng/L  part per trillion
microgram per litre ug/L  part per million
milligram per kilogram mg/kg part per miliion
microgram per kilogram ug/kg part per billion
nanogram per kilogram ng/kg part per trillion
kilograms per day kg/d

pounds per day Ibs/d

cubic meters per second cms

cubic feet per second cfs
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PCBS AND ORGANDCHLORINE PESTICIDES CONCENTRATIONS (ug/t) IN RIVER WATER SANPLES
COLLECTED FROM THE NORTH SHORE OF THE ST. LAMRENGE RIVER DURING THE 1979 SURVEY

b g selzlzlzlelTlclelzclelelc(2]|s|8 (58 |2|2|Z
ﬂa H.E E a - ] a3 g g b - -] = b (-9 - h -] - -} b | - -
[ ] -] - — g g a 1 [} 1 [] - Lo [ o -] -] =]
o - — - [- % ] -— — —— -] o » [~ % 9
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e = = - ] 5 ] - - | ™ > = ] 3
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Lornwall
stn. 112 Dct.2 X X X X X X X X X X X X X X 002) X X A X
control}
ornwall Sept.21 X X X X X X X X X X X b 4 X X X X X X x
P Sept.25 | X X X X X 005 X X X X b 4 X X X X X X X X
Sept.26 | .0%0| X X X X X X X X X L0008 X 4 X X X X X X
Sept.28 | X X X X X X X X b 4 X X X X X 001 X X ook X
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cans | Sept.26 | X X X X X X X X X X X X X b 4 X b 4 X X x
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Source: Kauss el al. 1938
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APPENDIX II.  CONTAMINANTS IN SUSPENDED SOLIDS, ST. LAWRENCE
RIVER, 1979 AND 1988
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Table

inorganic Contaminants (ug/g dry wi), Nultrients and Msjor lons
(mg/g dry wt) in Suspended Sotids, June/88

Sampling location
72 401 4452 ga 4

Copper 9500 170,00 £00.0a 280,00  1700.00
Nickel F2.00 29400 30,00 3200 40.00
Lead BE.0D 3200 3524 35.00 €5.00
Zinc 160.00 140,00 150.00 {40.00 22800
{ron 17.000.00  18,000.00 18,000.00 18,000.00 20,000,008
Aluminum 1300000 17,000.00 18,00000 17,000.00 17.000.00
Arsenic MR 7.18 5,80 540 .20
Cadmium 1.40 i.70 150 1.70 210
Cobalt 12.00 1,00 12.00 12.00 13.00
Chromium 44,00 42.00 4E.00 .00 51.00
Mercury 0.23 .13 0.11 0.13 618
Magnesium T.E00.00  10,000.00 g E00,00 550000 §B800.00
Selanium MR a.50 e .40 3,80
pH NR NR NR NR NR
Sulphate NR NA NR NR NR
Total Nitrates NR NR NA NR NR
Total Residual (LOI) 320.00 NR NR NR 270.00
Total Phosphorus 2.79 NR NR NR 2.47
Total Kjeldahl Nitrogen 19.64 NR NR NR 18.50
Total Ammonium NR NR NR NR NR
Chloride NR NR NR NA NR
Flucrine §4.00 NR NR NR 72.00
Total Organic Carbon 170.00 NR NR NR  140.00
Note:

MR - no result
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Table

Inorganic Contaminants (ug/g dry wt), Nulrients and Major lons
(mg/g dry wt) in Suspended Solids, Sepi/88.

Sampiing focation

Iz 401 iy &8 74
Copper 130.00 120.00 120.00 130.00 88.00
Nickel 36.00 39.00 34.00 42.00 36.00
Lead 34.00 36.00 37.00 39.00 35.00
Zinc 150.00 160.00 150.00 160.00 160.00
Iron 24,000.00 25000.00 26,000.00 26,000.00 25,000.00
Aluminum 19,000.00 21,000.00 24,000.00 22000.00 21,000.00
Arsenic 7.30 7.40 7.20 8.10 5.80
Cadmium 2.20 2.20 2.20 2.20 2.10
Cobatlt 11.00 12.00 12.00 13.00 12.00
Chromium 51.00 54.00 54,00 £0.00 51.00
Mercury 0.20 0.16 0.18 0.21 0.17
Selenlum 1.99 2.00 1.9¢ 2.00 1.80
pH NR NR NR NR NR
Sulphate NR NR NR NR NR
Total Nitrates " NR NR NR ; NR NA
Total Residual (LA NR 36.0RVU NR NR NR
Total Phosphorus 2.70 220 2.80 a.20 3.60
Tetal K|eldah! Nilrogen 9.70 13.00 12.00 13.00 16.00
Total Ammonium NR NR NR NR NR
Chloride NR NR NA NR NR
Fluorine NR 093.00 82.00 83.00 NR
Total Organic Carbon NR 89.00 80,00 98.00 NR
Magnesium 12,000.00 12,000.00 13.000.00 13,000.00 12,000.00
Note:
ND - non-delectad
NR - no result

RVU - reported value unusual: unable lo reanalyze
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I Tabie
PCBs and Organochlorine Pesticides (ng/g dry wt.)

. in Suspended Solids, June ‘88

I Sampling location

l 172 407 402 a9 rd
Total PCBs NR ND ND ND ND

l Hexachlorobenzene NR ND ND 2<T ND
Heptachlor NA ND ND ND ND
Heptachlor spoxide NR ND ND ND ND
Aldrin NR ND ND ND ND

l Dieldrin NA ND ND ND ND
Endrin NR ND ND ND ND
pp-DOE NA ND ND ND ND
op-DDT NRA ND ND ND ND

l pp-B0D NR ND ND ND ND
pp-DDT NR ND ND ND ND
DMDT Methoxychlor NR ND ND ND ND
a-BHC Hexachlorocyclohex NR ND ND ND ND

l b-BHC Hexachlorocyclohex NR ND ND ND ND
g-BHC Hexachlorocyciohex NR ND ND ND ND
a-Chlordane NR NO ND ND ND
g-Chlordane NR ND ND ND ND

l Oxychlordane NR ND ND ND ND
Endosulphan | NR ND ND ND ND
Endosulphan I} NR ND ND ND ND

l Endosulphan sulphate NR ND ND ND ND
Mirex NR ND ND ND ND
Octachlorostyrene NR ND ND ND ND

I Note:
ND - non-detected

I ' NR - no result
<T - a megsurable trace amount: Interpret with caution
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Table
Chiorinated Phenolics and Chlorinated Benzenes (ng/g dry wt}
in Suspended Solids, June/88
Sampling location

37z 401 402 -] T4
2.4.6-Trichlorophenol NR NR NR NR NR
2,4,5-Trichlorophenol NR NR NR NR NA
2,3,4-Trichlorophanol NR NR NR NR NR
2,3,5,6-Tetrachlorophenol NR NR NR NR NR
2,3,4,5-Tetrachiorophenol NR NR NR NR NR
Pentachlorophenol NR NR NR NR NR
Hexachloroethane NR ND ND ND ND
Hexachiorobutadiene NR ND ND ND ND
1.2,3-Trichlorobenzens NR ND ND ND ND
1 3, 5-Trichlorobenzena NRA ND ND 18<T ND
1,2 4-Trichlorobenzena NA ND ND ND ND
2,4 5-Trichlorctoluene NR ND ND 37.00 ND
2,3,6-Trichlorotoluens NR ND ND ND ND
2.6,a-Trichlorotolusne NR ND ND ND ND
1.2,3,4-Tetrachlorobenzene NR ND ND 3T ND
1 2,3,4-Tetrachlarobenzene NR ND ND ND ND
1,2.4,5-Tetrachlorobenzene NR ND ND ND ND
1.2,3,4-Tetrachlorobenzene NR ND ND ND ND
Pentachlorobanzens NR ND 7<T ND 13.00
Note:

ND - non-detecited
«T - a measurable race amount: interpret with caution
NR - no resuit
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' Table
Chlorinated Phenolics, Chiorinated Benzenes, PCBs and

' Organochlorine Pesticides (ng/g dry wt) in Suspended Solids, Sepl/88

Sampling location

I a7 407 $02 a9 Td
2,4 6-Trichloraphanol NR NR NR NR NR

I 2,4 5-Trichlorophenol NR NR NA NR NR
2,3,4-Trichlorophanot NR NR NR NR NR
2,3,5,6-Tetrachioropheno! NR NR NR NR NR
2.3,4,5-Telrachlorophenol NR NR NR NR NR

l Pentachlorophenol NR NR NR NR NR
Hexachlorosthana NR NR NR NR NR
Haxschlorobutadiene NA NR NR NR NR

' 1,2.3-Trichlorobenzene NR NR NR NR NR
2,4,5-T'chlorotoluene NR NR NR NR NA
2.3,8-Trichlorotoluene NR NR NR NR NR
1.2,3,5-Tetrachlorobanzene NR NR NR NR NR

' 1,2,4,5-Tetrachiorobenzena NR NR NR NR NR
2,6,a-Trichlorotoluene NR NR NR NR NR
1,2,3,4-Tetrachlorobenzene NR NA NR NR NR
Pentachlorobsnzene NR NR NR NR NR

l Total PCBs ND ND ND ND 130<T P48
Hexachlorcbenzone ND T<T T<T ND ND
Hsptachior ND ND ND ND ND

I Heptachlor spoxide ND ND ND ND ND
Aldrn ND ND ND ND ND
Dialdrin ND ND ND ND ND

l Endrin ND ND ND ND ND
pp-DDE ND ND ND ND ND
op-DDT ND ND ND ND ND
pp-DDD ND ND ND ND 10<T
pp-DDT ND ND ND ND ND

l DMDT Mathoxychlor ND ND ND ND ND
a-BHC Hexachlorocyclchex ND ND ND ND ND
b-BHC Hexachlorocyclohex ND ND ND ND ND

i g-BHC Hexachlorocyclohex ND ND ND ND ND

l a-Chiordane ND ND ND ND ND
g-Chlordane ND ND ND ND ND
Oxychiordane ND ND ND ND ND
Endosuviphan | ND ND ND ND ND

l Endosulphan Il ND ND ND ND ND
Endosulghan sulphate ND ND ND ND ND
Mirex ND ND ND ND ND

I Octachlorgstyrene ND ND ND ND ND
Note:

I ND - non-detected
NR - no st
<T - @ maasurable frace amount: interpret with caution

I P 48 - PCB rasembled Arochior 1248
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Table l
Polynuclear Aromatic Hydrocarbons (ug/g dry wi)
in Suspended Solids, June/88 l
Sampling location
372 401 L Jiny &P 7 l
Dibanze (a,h) anthracene 0.06 0.04 <T 0.04 <T 0.04 <T 0.04 <T
Benzo (g,h,i)pariyene 039 0.04 <T 0.04 <T 0.04 <T 0.04 <T
Naphthalene 0.14 0.04 «T 0.04 <T 0.00 0.04 <T
Acenaphthylena 0.08 0.04 <T 0.04 <T 0.04 <T 0.04 <T
Acanaphthene 0.04 <T 0.04 <T 0.04 «T 0.04 <T 0.04 <T
Fluorena 0.08 0.04 «T 0.04 <T 0.04 <T 0.04 T
Phenanthrene 0.32 0.07 <T 0.07 <T 0.07 <T 0.07 <T
Anthracens 0.08 0.10 «T 0.10 «T 0.10 <T 0.10 «T
Flouranthrene 0.76 0.03 0.05 0.05 0.05
Pyrene 0.59 0.06 «T 0.06 <T 0.06 «T 0.06 <T l
Benzo (a) anthracene 0.68 0.02 <T 0.02 <T 0.05 002 <T
Chrysene 0.46 0.02 «T 0.04 0.03 0.04
Banzo (k) fluoranthens 0.47 0.02 <T 0.02 <T 0.02 <T 0.02 <T
Benzo (b) flucrene 0.54 0.06 <T 0.c8 0.06 <T 0.08 <T .
Benzo {a) pyrene 1.00 0.04 <T 0.08 0.04 «T 0.04 <T
Indano (1,2,3-cd) pyrene 0.51 0.04 <T 0.04 <T 0.04 <T 0.04 <T
QA/QC (%Recovery) l
D10-Acenaphthene 91.00 74.00 74.00 79.00 64.00
D10-Phenanthrene 111.00 95.00 95.00 103.00 95.00 .
D12-Chrysene 85.00 86,00 98.00 86.00 88.00
D12-Parylens 114.00 100.00 111.00 95.00 73.00
D10-Acanaphthene 54.00 34.00 30.00 38.00 37.00 l
Note:
«<T - a measurable trace amount: interpret with caution l
‘ i
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l Table
Polynuclear Aromalic Hydrocarbons (ug/g dry wt)

. in Suspended Solids, Sept/88

Sampling location

l 372 401 402 1] 74
Dibenzo (a,h) anthracene D12 0.04 <T 0.04 <T 0.04 <T 0.04 <T
Banzo (g,h,ijperlyene 0.22 0.12 0.20 0.11 0.25
Naphthalene 0.04 <T 0.04 <T 004 «T 0.04 «T 0.04 «T
Acenaphihylena 0.04 <T 0.04 <T 0.04 <T 0.04 <T 0.04 <T
Acenaphthene 0.04 «<T 0.04 «T 004 «T 0.04 «T 0.04 «T
Fluorene 0.04 <T 0.04 <T 0.04 <T 0.04 <T 0.04 <T
Phenanthrane 0.1 0.07 «T . Q.09 0.08 0.07 <T
Anthracens 0.03 0.01 <T 0.02 0.01 0.10
Flouranthrane 0.28 0.17 027 0.18 0.29
Pyrene 0.25 0.16 0.21 0.14 0.25
Benzo (a) anthracens 0.11 0.02 <T 012 0.08 0.04
Chrysens 0.24 0.15 0.19 0.11 0.35
Benzo (k) fluoranthena 0.17 0.08 0.22 0.11 0.26

' Benzo (b) fluorena 0.46 0.18 0.40 0.20 0.61
Benzo (a) pyrens 0.30 0.13 0.17 0.1 0.22
Indeno {1,2,3-cd} pyrens 0.26 6.12 6.20 012 0.28

l QA/QC (% Racovery)
D10-Acenaphihens 61.00 92.00 47.00 59.00 79.00

I D10-Phenanthrene 87.00 93.00 86.00 86.00 88.00
D12-Chrysens 93.00 99.00 96.00 81.00 83.00
Di12-Perylene 104.00 91.00 106.00 92.00 71.00

l D10-Acenaphthene 35.00 63.00 17.00 55.00 48.00
Note:

' <T - 8 measurable irace amount: interpret with caufion

[ ‘
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APPENDIX IV, LOCATIONS AND SPECIES COMPOSITION OF BENTHIC
COMMUNITIES IN THE ST. LAWRENCE RIVER NEAR
CORNWALL, JULY 1985
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Species composition (mean number per 516 ¢m?) of benthic
communities 1-6 tn the St. Lawrence River near Cornwall, July
1985. P denotes a mean density of less than 1 per sample,

A S e LS N Y D W RN NN AR D S e e U R

Benthic Community
3 4 -

AQUATIC CATERPILLARS:
Pyralidae P P 2.1 P P
BEETLES:

Elmidae P P
Gyrinidae . P P

CADDISFLIES:

Brachycentrus 2.5 1.7

Hydroptila P
Ceraclea 1.0
Mystacides

Oecetis P
Triaenodes p
Phylocentropus
MAYFLIES:

Brachycercus

Caenis P
Hexagenia
TRYE FLIES:
Ceratopogonidae 1
Chironomus 180.
Cladopelma

Cryptochironomus

Dicrotendipes 1.4
Glytotendipes
Harnischia
Microtendipes
Parachironomus
Paralauterborniella
Paratanytarsus
Paratendipes
Phaenopsectra
Polypedilum
Rheotanytarsus
Stictochironomus
Tanytarsus

Tribelos 4.1 P
Cricotopus/Orthocladius 9.1 P P
Nanocladius P P
Psectrocladius P 1.2 P
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Ablabesmyia P
Clinotanypus 1.0
Procladius 3.5 8.1 p
CRUSTACEANS

Gammarus 111.5 6.4 188.3 17.8 138.3 17.
Asellus 2.1 P 33.0 20.9 37.4 7

0o 0 e v X

-
o~

Iv-3




B i i R e L Lt L L T ——

Benthic Community
1 2 3 4 5 6

CLAMS: !
Pisidium 35.7 8.
Sphaerium 1.5 2
Unionidae P P
SNAILS:
Ferrissia P P
Bithynia i
Amnicola 1
Probythinella
Somatogyrus 1
Fossaria 1. .
Lymnaea p P
P

or
ol

o
—
—
N
f -
o - L
L8]
[\
w0

Pseudosuccinea
Stagnicola
Physa 4 5
Gyraulus 2. 5
Helisoma 1.2 P
Promenetus P
gGoniobasis
Valvata
Campeloma
LEECHES:
Erpobdellidae
Glossiphonidae 2.6 P P P 2.3 1.5
POLYCHAETES:
Manaynunkia speciosa
WORMS:
Lumbricidae 1.4 2.9 P P 1.3
Stylodrilus herringianus P
Stylaria P
P

2 1.0
2

B
=B B v By o

4,2

v v

Aulodrilus americanus

Ilyodrilus templetoni P 1

Isochaetes freyi

Limnodrilus cervix 1.2

L. hoffmeisteri 31.5 8.1 6.4 42.9

L. udekemianus 1.5

Potamothrix moldaviensis P

Quistadrilus multisetosus 1.3 P P

Spirosperma ferox 9.4 4.3 1.1 P
PROBOSCIS WORMS:

Prostoma P 1.0 P
NEMATODES 5.5 P 2.0
FLATWORMS P p 3.4

6.2 10.7 1
8.8 105.7 34

w o

MEAN NUMBER OF TAXA 22.8 19.7 t
MEAN DENSITY OF QRGANISMS 501.5 122.5  339.
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Species composition {mean number per 516 cm?) of benthic

communities A-F {n the St, Lawrence River near Cornwall, July
1985. The station location is noted below each community type.
P denotes a mean density of less than 1 individual per sample.

--------------------------------------------------------------------------

Benthic Community
A B C D E £
366A 393 386 382 381 379
AQUATIC CATERPILLARS:
Pyralidae
BEETLES:

Elmidae 2.0 1.0 1.0 P
Gyrinidae
CADDISFLIES:
Brachycentrus 11.0
Hydroptila
Ceraclea 1.5

Mystacides

Decetis 2.0

Trisenodes

Phylocentropus P 1.0 1.0
MAYFLIES:

Brachycercus F
Caenis P

Hexagenia 1.
TRUE FLIES:

Ceratopogonidae P
Chironomus 40,0
Cladopelma

Cryptochironomus

Dicrotendipes 4,
Glytotendipes 1
Harnischia

Microtendipes 1.0
Parachironomus 1.0

Paralauterborniella

Paratanytarsus 1.5

Paratendipes

Phaenopsectra 8.0 3
Polypedilum 4.0 3.0 3.
Rheotanytarsus 11
Stictochironomus 3.0
Tanytarsus 7.0
Tribelos

Cricotopus/Orthocladius 1.5
Nanocladius

Psectrocladius

Ablabesmyia

Clinotanypus 1.5
Procladius 5.0 3.0
CRUSTACEANS:

Gammarus 6.5 P 10.5
Asellus 1.0
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Benthic Community
A B C b E F
366A 393 386 382 381 379

CLAMS:

Pisidium 24.0 P
Sphaerium P 1.0
Unionidae 2.5 P
SNAILS:

Ferrissia

Bithynia 1.0

Amnicola P 5.0 5.5
Probythinella

Somatogyrus 2.0 .
Fossaria P

-l
- @
o0

v B - ]
(o) ]

Lymnaea
Pseudosuccinea P

Stagnicola

Physa

Gyraulus

Helisoma

Promenetus

Goniobasis 10.0
Valvata P

Campel oma
LEECHES:

Erpobdellidae

Glossiphonidae P P
POLYCHAETES:

Manaynunkia speciosa
WORMS:

Lumbricidae P 2.5
Stylodrilus herringianus 1.5
Stylaria

Aulodrilus americanus . 2.0
I1yodrilus templetoni P
Isochaetes freyl 3.0 5.0
Limnodrilus cervix

L. hoffmeisteri 8.0 7.0 3.0 14.5 4.0

L. udekemianus

Potamothrix moldaviensis 2.0

Quistadrilus multisetosus P

Spirosperma ferox 13.5 1.5
PROBOSCIS WORMS:

Prostoma p

NEMATODES 8.0 P
FLATWORMS

MEAN NUMBER GF TAXA 3.0 . . 5
MEAN DENSITY OF ORGANISIS 88.0 64.0 39.5 71.5 25.
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APPENDIX V. CHARCTERISTICS OF ELECTROFISHING STATIONS AND
STATION DATA
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APPENDIX VI. SPORT FISH CONTAMINANT DATA, ST. LAWRENCE RIVER
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APPENDIX VII. INFLUENT/EFFLUENT MONITORING DATA: DOMTAR FINE
PAPERS

VII-1
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' . H i Doatar Fine Papers-Caornwall v, AY, i
iSampling | (M1l #1) Effl>  Effl> Farapeter
FARSMETER % Point | MNntake MDL  Precent |
' ! e iRound 1 Round 2 Round I Round 4 ML MEAN ? ¥ - S
H ' | ]
YOLATILES {ug/L): ! '
L] i i
' iBenzene i Intake  N.D. N.D. N.D. 12 ? 4.6 f 1 Ne
g ! Outfall i N.D. &.4 8.5 6.3 5.5
1Broacdichlorosethane i Intake ! N.D. N.D. N.D. N.D. 8.2 2.1 1 1 Yes
l : ! Outfall ¢ N.D. 1.1 .1 .1 8.9 !
iChlorgbenzene } Intake | N.D. N.D. N.D. N.D. 9.2 9.1 f @ No !
: o i Outfall | N.0. N.D. N.D. N.D. g.1 |
' iChicrafara ! Intake ! 1 N ND. ND. 9.2 8.2 1 I Yes
; ¢ Outfall | 17 19 159 119 128.9
tCarbontetrachloride i\ Intake ' N.D. N.D. N.D. N.D. i 9.5 # # No
: . i Outfall ¢ M.D, N.D. N.D, N.D. 8.3
' {Dibromnchloroaethane {Intake ! NJD. N.D. N.D. N.D. 8.2 #.1 l 1 Yes
b PDutfall 0 ND. 8.3 9.3 4.5 8.7
11,2-Dichlarcbenzene ! Intake ' N.D. N.D. N.D. N.D. 8.3 #.2 ¥ é No |
i : DOutfall ¢ ND.  N.D. KD, N.D. 5.2 :
i1, 7-Dichlarobenzens Udntake | N.D. N.D. N.D. N.D. 9.3 8.2 # # ]
; P Outfall ¢ ND. N.D. N.D. N.D. 6.2
i1,4-Dichlorobenzene i Intake ¢ N.D, N.D. N.D. N.D. 8.3 8.2 ¢ 9
F !} Qutfatl | M.D. N.0, N.D. N.D, 9.2
il 2-Dichioroethane } Intake ¢ N.D. N.D. N.D. M.D. #.2 8.1 ¢ é
F ! Qutfail i N.D, N.D. N.D. N.D. 2.1
I i1, 1=-Dicnloroethane i Intake | N.D. N.D. N.D. N.D. g.2 2.1 ¢ @ No |
. | Qutfall | N. 0. N.D. N.D. N.D. a.1
1, 1-Dichloroethene { Intake ! N.D, N.D. N.D. N.D. 8.2 2.1 # é Mo !
l : foutfall | ND. N, ND. N a1
i1,2-Dichloropropane Pintase | NJD, N.D. N.D. N.D. 8.2 9.1 ¥ ¢ Mo
' i Outfall ! N.D. N.D. N.D. N.D. 2.1
iEthylbenzene i Intake | N.B. N.D. N.D. N.D. 8.5 8.3 i [ No
l b ' Outfall | 8.3 N.D, #3 8.4 8.4
Methylene thloride i Intake | T t1 15 N.D. 18 7.3 ] l N |
' P Outfall | 49.5 32.8 18.¢ N.D, 25,4
l iTetrachloroethens i Intake | N.D. N.D. N.D. N.T. 8.2 g.1 i ¢ ]
: ! OQutfall @ N.D. N.D. N.D. N.D. g.1 :
‘Tzluene i Intake | 5.7 N.D. N.D. N.D. 3 2.4 i ¢ No &
l : fOutfall ¢ N.B. 0 N, N.D. NJD. 1.5 :
t1,1,1=-Trichlcroethane ' Intake ! N.D. N.D. N.D. N.D. 2 B.i . | Yes |
i { Qutfall ! 8.4 N.D. N.D. 9.4 9.3 '
7 i1, 1.2-%richlorcethane t Intake | N.D. N.D, N.D. N.D. 8.5 .2 é 9 N !
' i P Dutfall ¢ N.D. N.D. N.D. N.D. 8.3 :
iTrichioroethene ! Intake !  N,D. N.D. N.D. N.D. g.2 8.1 ¢ # No !
R { Qutfall ¢ NLD. N.D. N.D. N.D. 8.1 :
l Tr1chloraf luoromethane ' fntake ! N, NI ND, ND. 65 8.2 ? 9 N
B | Outfall ' WD, N.D. M.D. N.D. 8.3
i i |
l ¢ BASE/MEUTRALS fug/L}: H
{Rceriaph thy Lene iy Intake | N.D. N.D. N.D. N.D. l 9.5 1 1 Yes
: 1 Qutfall | N.D. 1.4 i 3.2 o3
l lantnrizene i Intake '  N.D. N.D. N.D. N.D. i 8.3 é ¢ ]
| Dutfall & N.D. N.D. 1.1 1.6 9.9
' WII-3




1 ! Doatar Fine Papers-Cornwall AV,
: iSamling . il #1) Etfl: Faraseter:
i\ PARANETER « | Point AL Fresent |
} Y iRound 1 FRound 2 Round I Round 4 AOL MEAN ¥ E
rBenzyl butvl phthalate ! Intake ! N.D. N.D. 2.9 4.2 t z.9 i NG
; ' Qutfall @ N.D. N.[. N.D. N.D. §.5
tBig-12-ethylheuyl} phthalate | Intake | 1.4 1.1 24 a1 i 7.9 1 Ng
: ! Qutfall } e 2 1.3 5.7 3.4
{Di-n-butyl phthalate ! Intake | 12 2.8 8.4 %9 | 3.1 l No
. ! Outfall @ 5.5 4.4 5.4 59 3.1
i1,7-Dicklorobenzene i Intake 3 N.D. N.D. N.D. N.D. 2 1.9 a No
: ' Outiall ¢ N.D. M. 0. N.D. N.D. 1.0
iD1oethyi ehthalate ! Intake | N.D. N.D. N.D. K.D. 1 9.5 @ Ng
f i Outfal! ¢ N.D. N.D. N.D. N.D. 8.5
{Diethyl phthalate ! Intake !  N.D. N.D. N.D. N.D. 1 8.5 é No
: - ! Qutfall ¢ N.D. N.D. N.D. N.D. $.5
iFluoranthene ; ! Intake 1 N.D. N.D. N.D. N.D. 1 8.3 1 Yes
f } Dubfall | 1.3 1.3 2 N.D. 1.3
i Isceharone ' Intake ! N.D. N.D. N.D. N.D. i 9.5 g Mo
: . P Dutfall t N.D. N.D. N.D. N.D. 2.3
iNaghthalene ! Intake | N.D. N.D. N.B. N.D. 1 9.3 1 Yes
3 . { Dutfall | 3.3 3.9 8.3 18.6 5.5
\Fhenanthrene ! Intake ! N,D. N.D. N.D. N.D. l 8.3 1 Yes
f y Dutfall | sS4 74 7.1 8.2 1.9
iPyrens i Intake 3 MN.D. N.B. N.T. N.D. 1 8.5 9 No
B P Outfall + N.D. N.D. 1.2 N.D. 8.7
v ACIDS fug/L): H i
tPhenol }Intake ! N.D N.D. N.D. N.D. 2 1.8 H Yes
: P Dutfall 1 935 13 .1 oo 169.2
12.4-Dichlorophencl i Intake | N.D. N.D. N.D. N.D. g 2.5 ' No
: 't Dutfall ¢+ N.D. N.B. N.D. N.D. 2.2
i2,4,6-Trichloropheno} i Intake | N.D. N.D. N.D. M.D. g 2.5 ) No
A ! Qutfall ¢ N.O. N.D. N.D. N.D. 2.5
i METALS X Cyanide (sg/L}: | :
‘Alusinus ! Intake | 4,12 9.95 8,25 .08 9.2 3.1709 1 Yes
. i Qutfall |} 2.9 1.55 2.4 2.1 2.337%
Arsenic } Intake | 4.991 N.D. 4.6801 N.D. ¥.091 ¢.00¢0 ) Ne
3  Dutfall | N.D. N.D. 8,992 N.D. 9. 938%
iCadaiua .go} Intake | 9.9006 0.9097 0.0004 O.0003 0.0002 €.9904 1 Yes
. 3 P Qutfall | 0.9013  0.9811  9.9911 9.0008 9.8011
iChrosiua - 1.0 ! Intake ! N.D, N3, MO0 ND. GO0 9,005 1 Yes
{ - i Butfall ! .42 4.619 N.D. N.D. 9.8113
iCopper * lo ' Intake ! ND. ND. 661 ND. 0.065 G.0044 1 res
' i Dutfall @ 9.815 0., 2,41 .91 #.0128
iCyanide ! Intake N.D. N.D. N.D. N.D. 0.862 0.9319 é No
! - ' Dutfall N.D. 9.084 N.D. N.D. 3.0918
iLead .o V Intake | 4.931 Q.99  8.201 N.D. 3.861 @.8909 ! Yes
: y Dutfall | 9.984  0.889  B.904 9.84% @.9¢08
Mercury ! Intake | 9.00045 N.D. N.D. N.D. 6.80005 4,060001 é No
B futfall ' N.D. N.D. N.D. N.D. 8. 09235




' h ! Doatar Fire Papers—Cornmall Av, Av, ’
"1Sampling | Mi]l ) Etfl>  Effls Farazeter.
I FERAMETER s} Point MIntake MOL  Fresent |
l ] i, ‘Round 1 Round 2 FRound 3 Found 4 ML ¥ERN ? ? ? {
;Nltkel t Intake N.D. N.D. N.D. N.D. 8.ft 0.0059 ] @ No
: ! Qutfall ! 4.91 N.D. N.D. 8,91 3.9673 |
I iThallium | Intake ! N.D. N.D. N.D. N.D. 9.62 9.9190 ¢ @ No !
= A . P Qutfall } .82 8.82 8.92 8.82 §.9200
1linc | Intake ! M.D. N.D. .8 8.82 601 9.8100 1 1 Yeg
l ] | Dutfall i 9.84 8.94 5.5 .54 9425 f '
: CONVENT EONALS: ] 1 -
' iB0DS (ag/L) * ! Qutfall ¢ 152 83 17 115 1 132.8
iT8S (mg/L) ! Dutfall ! 44 5 &4 &5 1 5.5 |
' 'pH ¢ OQutfall ¢ 7.4 7.42 7.2 1.4 - |
' INORGANICS (ag/L)s : : |
iChloride ! Intake ! 21 2 2.7 pA 8.92 ) i i Yes |
' v Dutfall & 137 121 151 114 138.8
l 1Selfate i latake | 25 27 2.5 27 9.05 28.48 1 l Yes
i ! Qutfall 269 148 178 175 175.3 |
INitrate { Intake | 0.28 4.911 9.89 4,17 4.91 é.1 l l Yes
l ! s Outfall | 1.4 87 1.9 1.8 1.5 !
iNitrite { Intake 1 N.D. 3.908 9,833 @.0a4 8.08] 8.0639 ] ] o
i ' Dutfall § N.D. N.D. N.D. N.D. 7. POES |
‘Sodiue i\ Intake ! 11 11 12 12 8.085 11.5 1 1 Yes !
i ¢\ Outfall @ e 118 189 141 156.5
\Potassius ' Intake 1.53 1.45 1.99 1.7 8.1 1.7 1 l Yes
: v Dutfall | 8.4 [ 19.5 5.8 8.9
I iCalctun | Intake ! 38 k! | 7 34 8.0t 38,3 ¢ 1 No
: ! Qutfall ! 59 b1 o7 ol £7.9
‘Magnesium i Intake | 7.7 8.t 8.2 .3 0.942 6.9 9 | No |
d i Qutfall £.9 9.5 9.4 8.7 9.2 '
iTatal-f ! Intake | 8.825 g.85 8.91E 2.013 .61 0.9245 1 t Yez !
H » Dutfall @ 8.3 .3 #.31 2.15 g.4 !
‘TN i Intake | g.41 .4 g.23 0.27 a.1 #.3 { 1 Yes !
I ] ! Outfall ! 3 23 2.8 1.9 2.5
rAaaania-N ! Intake ! 9.43 #.94 .53 8.92 ¢.61 9.9308 1 { Yes
‘ : P Outfall } 8.2 9.45 9.9 8.1 8.2
l 19 Hour LS8 (Zv/v) : C 18 106 T T -
l I-lml'l'—l.lllll.lll_lml m' o= .. “Hm=ﬂ==l=—;-
Mote: N.D. : Paraseter below detection limit
l MEMN @ For calculation purposes, N,D.s1/2 MDL
l VII.5




ORGANIC POLLUTANTS (ug/1): DOMTAR PRIMARY CLARIFLER
INFLUENT AND EFFLUENT (FINAL EFFLUENT), 1981

VII-6

Fraction/Compound Clarifiar Influent Glarifier Effluent | l
Ooct. 20-21 oct. 20-21 Oct. 21-22 Oct. 22-23
1., Purgeable Fraction (PP) (Analysed packed column GC/MS) .
Chloroform 176 217
Benzene Not 3 9 Not
Toluene 3 2 .
Bromodichloromethane or Analyzed 55 T4 Anelyzed
Thiophene {NPP)
|2. Acid _Fraction {PP) (Analysed caplllary column GC/MS) l
Pheno! 180 210 210 200 I
3. Base Neutral Fractlon (PP) [Analysed capillary coluan GC/MS)
Nsphthalene 2 1 5 [
Diphenylhydrazine - 1
Phenanthrene 1 1
Di-n-butyiphthalate 13 5 15 6 I
4, Pesticlides/PCBs [PP)
PCBs {Detection 1imit 0.02 ug/1) N/A N/A - - l
(Analysed by MOE)
Pestlicides not enalyzed by EPS. '
5. Other Compounds (NPP})
Dimethyldisulphide N/A Major Pesk, mg/1 level, 3 effluents !
Thiobismethane or
Ethenethiol N/A Major Paak, mg/1 level, 3 effluents
Methanethiol N/A MaJor Peak, up to amg/1 level, 3 effluents '
Methoxy Phenol (o-isomer is Guajacol) - Major peak, 3 days, up to 200 ug/l
Methyl Phenol (Cresol} Large Peak, influant, 3 effluents
Dimethoxy Phenol (2,6-1somer - Major peak, 3 days, up to 200 ug/Il
fa syringol) l
CoHjy o0, (Methyl vanillin) - B P P
CyoHy ;04 (Methytaethoxy vanillin) = = P P
Hexadecanoic (Palmitic) Aclid P P - - l
Dehydrosbistic Acid* P P P P
Alkanes Cyq,—Cq, P P Q P
Sulfur Compounds P P P P ]
Benzene Methsnol P P P P
Methyl Cyclopentanone {2 isomers) - P P P




ORGANIC POLLUTANTS (ug/1)}: DOMTAR PRIMARY CLARIFIER
INFLUENT AMD EFFLUENT (FINAL EFFLUENT), 1981

Note: P - Present (Not quantified); PP - Priority Pollutsnts;
NPP - Non-Priority Pollutants; (=) Not Detected
N/A - not analysed =

Fraction/Compound Clarifler Influent Clarifiesr Effluent
l Oet. 20-21 oct. 20-21 Qct. 21-22 Oct. 22-23
C,Hg0, S - P P P
l Hexadiene & Furanyl Ethanone p P P P
Banzaldehyda - P P P
Dimethyltrisulphide L P P P
C4Hy ¢S, P P P P
l Trimethy? Cyclopentencne (3 isomers) - P P P
Cgli;40 {Non-Aromatic Ketone) P = s =
Benzene Ethanol P P P P
' Tetrasethyl Banzena (2 1somers) 1 isomer P P P
Disethoxy Benzene - P P P
1,2,3,4-Tetrahydronaphthalens - P P P
' Ethy! Phenol - P P P
Mathy1-1,2,3,4-Tetrahydronsphthaisne P P P P
1-(2,4-Dihydroxy Phenyl}=
Ethanone CgHgO, = P P P
l Methyl Naphthalene (2 jeomers) - P P P
Trimethoxy Benzene (2 isomers) - P P P
Aromatic Hydrocarbon (Cq,H;g) s P P P
l 2-Methoxy-4-Propyl Phenol - P P P
Dimathyl=1,2,3,8-Tetrs~
hydronaphthalane P P P P
l Alkyl Banzene Cy,Hyg - - P -
Dissthylnaphthalene (4 (somers) 1 {somer 2 {somers 4 isomers 2 lsomers
3,9-Dimethoxy Benzoic Acid
(CeHy 004} < P P P
I Trimethyinaphthalene P P P P
2,6=Dimethoxy-t-{2-Propenyl )
Phenol CgqHy40y - P P P
l Substituted Nephthalenol P P P P
CygHy,04 (Ethanone Derivetive) = - P -
Alkyl Phencl (CygH,s0) P - - -
Cy9-C,q Stratght Chain Alcohol P P s P
l CigH,gN P P P P
Numerous Alkanes P P P P




ORGANIC POLLUTANTS (ug/1):
DOMTAR PRIMARY CLARIFIER EFFLUENT - ORGANIC ACIDS, 1981
{FINAL EFFLUENT)

Cospound snd Group Oct. 20-21 Oct. 21-22 Det. 22-23
|Fatty Acids*

Capric (Decanoic) = = -
Lauric {Dodecancic) - - -
Myristic (Tetradecanoic) - = &
Palmitic {Hexadecanoic) 310 340 460
Stearic (Octadecanoic) 80 130 120
Olele {Octadecenclc) 130 260 310
Linoleic (Octadecadienoic) 660 1,390 1,720
Linolenic {Octadecatrienoic) 30 70 60
TOTAL FATTY ACIDS 1,210 2,190 n,670 |

Aromatic Acide*

Benzoic 20 30 20
Salieylic - - -

Phthallc 100 240 220
TOTAL AROMATIC ACIDS 120 270 250

{ResIn Acids™*

Pimaric 160 160 140
Sandaracopimaric = = -

Levopimaric - = -

Isopimaric 100 m B8O
Nepabietic 410 590 420
Abjetic 1,190 1,110 1,120
Dehydroabietic 40 90 9%
TOTAL RESIN ACIDS 1,900 1,960 1,850

* petection Limit 10 ug/1
** petection Lialt 40 ug/l
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APPENDIX VHI. EFFLUENT MONITORING DATA: DOMTAR DIFFUSER
(COMPOSED OF EFFLUENT FROM DOMTAR, ICI,
CORNWALL CHEMICALS AND STANCHEM)
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RESULTS OF ENVIRONMENT ONTARIQ SURVEY OF COMBINED DOMTAR-CIL-
CORMMALL CHEMICALS EFFLUENT - JUNE 18-20, 1985: HEAVY METALS (mg/L)

JUNE 13 JUNE 19 JUNE 20
METAL 830- 100~ 1330~ a30- 1100~ 1330- 830- 1100~ 1330~
(mgsL) 1030 1300 1530 1030 1300 1530 1030 1300 1530
Iren .60 38 .38 .50 .65 .54 .23 .25 .38
Arsenic .002 .002 001 002 .002 .001 001 001 001
GCadmium <,002 <.002 <.002 <,002 <,002 <.002 <,002 <,002 <.002
Chroalum <,01 «<0.01 0.013 <.02 0.021 <.02 <.01 <,01 <.01
Copper .03 .03 .04 .07 06 .06 02 .03 .03
Mercury 1.7 2.2 1.9 | 2.4 2.4 1.2 e.9 1.3
ug/L
Nickel <.01 <.01 <.01 <.02 <.02 <.02 <.01 <.01 <.01
Lead <.03 <.03 <.03 «,02 «<,02 <.02 <.03 <.03 <.03
Zinc .039 .035 037 071 .066 071 097 0.083 0.088
Note: All concentrations in mg/L unless otherwise indicated. The samples are two-hour composites taken

during the peried shown.
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RESULTS OF ENVIRDNMENT ONTARIO SURVEY OF COMBINED DOMTAR-CIL- CORNMALL CHEMICALS
EFFLUENT [JUNE 18-20, 1935) ORGANIC COMPOUNDS

' |_ JUNE 1B JUNE 15 JUME 20 |
l CORFOLMD a30- 1100= 1330- 830~ 1100~ 1330~ gin~- 1100~ 1330-
{egsL) 1030 1300 1530 1030 1300 1530 1030 1300 1530
l 1,1-Dichloro- | ND ND ND ND ND ND ND ND ND
athylene
Dichloro- ND ND ND Wh ND ND ND ND ND
sathane
l 1,2=Dichlero- ND ND ND L1 ND )] ND ND ND
ethylene
1,1=pichlioro- ND ND ND MO ND ND ND ND ND
' ethane
Chloroform 950 300 280 560 190 210 200 260 2400
1,1,1=Tri 3 ND ND HD 1 ND ND 2 2
' chloroethane
1,2=Dichioro- ND ND ND i ND ND ND ND ND
ethens
- carbon Tetra— 430 1000 600 390 270 450 320 310 310
I chloride
Benzene 143 20 23 NO 9 15 13 12 9
1,2-Dichloro- ND ND ND i ND ND ND ND ND
l propeane
Trichloro= ND ND ND Wi ND ND ND ND 1
ethylene
Bromodi- ND ND ND 2 2 3 3 L] 3
I chloromethane
Toluene 2 ND 16 v 1 1 2 1 2
1,1,2-Trich= ND ND ND D ND ND ND ND ND
' loroethane
Chlorodi- HD ND ND ] ND ND ND 1 ND
bromomethane
" Tetrachloro- 1 ND i) ND [T ND ND ND
ethylene
chlorobenzene MO 1 ND HD ND ND ND ND ND
Ethylbenzene 2 51 ND 5 2 1 3 2 3 I
l M- & P-Xylenes 3 75 11 m 4 2 3 3 3 |
Bromofors ND ND ND ND ND ND ND ND ND
Q-Xylena 14 40 ND 1] 19 12 18 1 1
| 1,1,2,2,-Tetra-| KD ND ND NO ND ND ND ND ND
chloroethane
1,4-Dichloro- L] ND ND b 4] ND ND MO ND ND
benzene
1,3-Dichloro- WO ND ND ND ND HD ND ND
benzens
1,2 Dichloro- HD ND ND WO ND ND ND ND
benzene I |

ND = Not detected.

conf Irsed by mass spectrometer. All samples ara two-hour composites, taken during the period
shown.

' Note: Al11 results sre in micrograms per litre. They ware meassured Dy gas chromatography and have not been
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RESULTS OF ENVIRDNMENT ONTARIO SURVEY OF COMBINED-DOMTAR-CIL-CORMWALL CHEMICALS .
EFFLUENT (JUNE 10-20, 1985) — PHENDLIC COMPOUNDS
JUNE 18 JUNE 19 JUNE 20 l
830~ 1160~ 1330- a3o- 1100~ 1330~ 30~ 1100- 1330~
COMPOUND 1030 1300 1530 1630 1300 1530 1030 1300 1530 l
Phenol 250,000 192,188 128,569 212,500 104,168 131,250 '100,000 81,250 65,000 '
vanilline ND [ 1] ND ND ND ND NO ND ND
Homovanillic 18,500 q,250 3,000 19,500 ND 18,000 3,875 3,250 ND '
Acid
Guaicol 300,000 328,125 16,963 |189,581 52,087 293,750 (366,089 323,125 247,500 '
Syring- ND ND ND ND ND ND ND ND ND l
aldehyde
Aceto-
vanillone 20,831 15,625 12,500 ND ND 46,093 333,931 21,875 15,000 l
Aceto- ND ND ND ND ND ND ND ND ND
syringone '
P-cresol ND ND ND ND ND ND ND ND ND
2,5-uylenol ND ND ND ND ND ND ND ND ND .
2=chlorophenol| ND ND ND ND ND ND ND ND
2,4-dichlorao- ND N} ND ND ND ND ND ND '
pheno?
2,4,6-trl- ND ND ND ND ND ND ND ND ND
chlorophenal I
pentachloro- ND ND ND ND ND ND ND ND
phenol
4-chloraophenol ND ND ND ND ND ND ND ND l
~chloro-p- ND ND ND ND ND ND ND ND ND
cresol
2,8,5-tri~ ND ND ND ND ND ND ND ND .
chlorophenol
2,4,5,6~tetra-| ND ND ND ND ND ND ND ND ND
chlorophenol
2,3,4,5-tetra ND ND ND ND ND ND ND ND ND
chlorphenol I
Total PCB ND ND ND ND ND ND ND ND ND I
ND = Not detected
Note: The samples are two-hour composites taken during the period shown. All results are in nanograns l
per litre {ng/L}.
Vi |




APPENDIX IX. INFLUENT/EFFLUENT MONITORING DATA: ICI CORNWALL
(FORMERLY CIL CORWALL)
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3.1 MISA - INORGANICS - CIL - CORNWALL

MOE Parameter 881673 881716 881671 881717
# (mg/1) CITY CITY WELL WELL
INTAKE-2 INTAKE-4 INTAKE-2 INTAKE-4

--- Barium </« < < <
Bismuth </< < < <
Boron </< < < <
Calcium 38/38 41 110 480
Cerium </< < < <
Dysprosium </< < < <
Erbium </< < < <
Europium </< < < <
Gadolinium </< < < <
Gallium </< < < <
Germanium </< < < <
Gold </« < < <
Hafnium </< < < <
Holmium </< < < <
Indium </< < < <
Iridium </« < < <
Iron </< < < <
Lanthanum <l< < < <
Lithium </« < < <
Lutetium <f< < < <
Magnesium 7.8/8.1 8.2 15 67
Manganese </< < < <
Neodymium <f< < < <
Niobium </< < < <
Osmium </< < < <
Pailadium </« < < <
Platinum </« < < <
Potassiumn 17/1.9 1.7 5.7 9.6
Praseodymium </< < < <
Rhenium </< < < <
Rhodium </< < < <
Ruthenium </< < < <
Samarium </« < < <
Scandium </ < < <
Silicon </« < 1.3 4.0
Sodium 12712 13 1600 180
Strontium </< < 1.6 13
Sulphur 10/11 11 610 450
Tantalum </< < < <
Teliurium </< < < <
Terbium </« < < <
Thorium </< < < <
Thulium /< < < <
Tin </« < < <
Titanium </< < < <
Tungsten </< < < <
Uranium </< < < <
Yurium </« < < <
Ytterbium </< < < <
Zirconium </« < < <

Zenon Environmental Inc. X2 ANS8883s61




ANALYSIS FOR VYOLATILE ORGANICS (pg/L)

881673 881716 881671 881717

PARAMETER MDL City Intake-2 City Intake-4 Well Intake-2 Well Intake-4
(Groups 16,17,18)

. Acrolein 50 < < < =
Acrylonitrile 30 < < < <
Benzene 10 < < © «
Bromodichloromethane 10 13 10 < <
' Bromoform 10 < < € e:
Bromomethane 20 < < < <
1.3-Butadiene 50 < < < <
' Carbon Tetrachloride 10 < < 2 <
Chiorobenzene 10 < < < “
Chloroform 10 22 a5 < =
Chloromethane 20 < < < <
l Dibromochioromethane 10 < < = o
Ethylene Dibromide 10 < < < <
1.2-Dibromoethane 10 < < -: <
. 1,2-Dichiorobenzene 10 < < < £
1,3-Dichiorobenzene 10 < < < <
1,4-Dichlorobenzene 10 < < :: “
1,1-Dichloroethane 10 < < “ <
' 1,2-Dichloroethane 10 < < < <
1,1-Dichloroethene 10 < < € <
cis-1,2-Dichloroethens 10 < < o <
l trans-1.2-Dichloroethene 10 < < < <
cis-1,3-Dichloropropene 10 < < < <
1,2-Dichloropropane 10 < < < <
trans-1,3-Dichloropropene 10 < < < <
' Ethylbenzene 10 < < £ <
) Methyl ethyl ketone 10 < < o <
Methylene chlonide 1¢ < < - <
' Styrene 10 < < < <
1,1,2,2-Tetrachloroethane 10 < < c: £
Tetrachloroethene 10 < < < -:
Toluene 10 < < . <
l 1,1,2-Trichloroethane 10 < < < <
Trichloroethene 10 < < = =
Trichlorofluoromethane 10 < < < <
I Vinyl chloride 20 < < B i
0-Xylene 10 < < < <
m &p-Xylene 10 < < < <
' SURROGATE RECOVERIES - %
Bromochloromethane 98 97 119 106
| Difluorobenzene 92 91 114 91
dS-Chlorobenzene 105 102 i1} 103
d4-1,2-Dichloroethane 89 83 119 105
d8-Toluene 106 96 109 104
Bromoflucrobenzens 103 104 117 105
I < - Less than MDL
l ZENON ENVIRONMENTAL INC. = 7/26/88




ANALYSIS OF SEMI-VOLATILE EXTRACT ABLES (pg/L)

881673 881716 881671 881717

Base/Neutral Extractables

MDL City City Well Well I

(pe/L) [ntake-2 Intake-4  Intake-2 Intake-4
Acenaphthene 1 < < < < .
Acenaphthylene 10 < < < <
Anthracene 10 < < < < l
Benzo(a)anthracene 10 < < < <
Benzo(b/k)fluoranthene 10 < < < <
Benzo(a)pyrene 10 < < < < l
Benzol ghilperylene 10 < < < <
Benzylbutylphthalate 10 < < < <
Riz(2-chloroethyljether 10 < < < < '
Bis(2-chloroethoxy Jmethane 10 < < < <
Bis{2-ethyihexyl) phihalate 1 1.1 1.2 1.1 2.6
Bisi2-chloroisopropylether 10 < < < < .
4-Bromodiphenylether 10 < < < <
Camphene 10 < < < <
1-Chloronaphthalene 10 < < < < '
2-Chloronaphthalene 10 < < < <
4-Chlorodiphenylether 10 < < < <
Chrysene 10 < < < < '
Dibenzo(a,b)anthracene 10 < < < <
Di-n-bury! phthtalate 1 < < < <
Di-n-octylphthalate 10 < < < <
2 4-Dinitrotoluene 10 < < < < l
2 6-Dinitrotoluene 10 < < < <
Diphenylamnine 10 < < < <
Diphenylether 10 < < < < .
Fluoranthene 10 < < < <
Fluorene 10 < < < <
Indeno(1,2,3-cd)pyrene 10 < < < < '
Indole 10 < < < <
1-Methy! naphthalene 10 < < < <
2-Methyl naphthalene 10 < < < < l
Naphthalene 10 < < < <
5 Niroacenaphthene 10 < < < <
N-Nigrosadi-n-propylamine 10 < < < < l
N.Nitrosodiphenylamine 10 < < < <
Perylene 10 < < < < .
Phenanthrene 10 < < < < I |
Pyrene 10 < < < < |
< - Less than MDL '
MDL - Minimum detection Limit
ZENON ENVIRONMENTAL INC. 7126188 l
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. ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (pg/L}
I 8§81673 881716 881671 881717
Base/Neutral Extractables
l MDL City City Well Well
(pg/L)  Intake.2 Intake-d Intake-2 Intake-4
l Acid Extractables
4-Chloro-3-methylphenol 10 < < < <
l 2.Chlorophencl 10 < < < <
2 4-Dichlorophenol 10 < < < <
2,6-Dichlorophenol 10 < < < <
l 2 4-Dimethylphenol 10 < < < <
2.A-Dinirophenal 10 < < < <
4.6-Dinimrophenol-o-cresol 10 < < < <
l 4-Nitrophenol 10 < < < <
Pentachlorophenol 10 < < < <
Phenol 10 < < < <
. o-cresol 10 < < < <
m-cresol 10 < < < <
p-cresol 10 < < < <
. 2.4.5-Trichlorophenol 10 < < < <
2.4 6-Trichlorophenol 10 < < < <
2.3 4-Trchlorophe nol 10 < < < <
l 2.3.5-Trichlorophenol 10 < < < <
2.3,4.5-Terrachlorophenol 10 < < < <
1 4 4 6-Terrachlorophenol 10 < < < <
' 2.3,5,6-Terrachlorophenol 10 < < < <
% SURROGATE RECOVERY
I d3 -Dichlorophenol 65 76 80 56
d10-Anthracene 92 118 114 120
d12- Benzo{a)pyrene 79 81 91 89
l d5-Phenol 2 37 64 28
l < - Less than MDL
MDL - Minimum detection Limit
. ZENON ENVIRONMENTAL INC. IX-5 7/26/8¢
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YT [, Sy

MOE Parameter BR1665
# (mg/l) LEL2.1
--- Total Chlorine {ave.) < 0.01
1 COD 120
2 Cyanide <0.001/2
* 3 pHQ@0°C) 7.68
4  Nitrogen-ammonia 0.046
Nitrogen-nitrate 2.6
Nitrogen-nitrite <003/2
Nimogen-TKN <03
==~ Fluoride <1
Chloride 1300
Bromide <1
lodide <1
Sulphaie 130
6 Total Phosphorus 0.16/0.16
7 Spec.Cond.(uS/cm)  3300/3400
8 Total Susp. Solids 50
9  Aluminum .11
Beryilium < 0.01
Cadmium < 0.002
Chromium < 0.02
Cobalt < 0.02
Copper 0.027
Lead < 0.03
Molybdenum < 0.02
Nickel < 0.02
Silver < 0.03
Thallium < (.03
Vanadium < 0.03
Zing : 0.051
10 Arsenic < 0,005
Antimony 0.010
Selenium < 0.005
11 Chromium (V) na
12 Mercury 0.0073
13 Total Alkyl Lead na
14 Phenolics 0.009
15 Sulphide < 0.02
25 Ol & Orepge w 44

Zenon Environmental Inc.

MISA - INORGANICS - CIL

881668
LEL2-2

< 0.01
170/ 195
< 0.001

8.45

0.045
5.2
< 0.03
< (.3

<1
1600
<]
<1
120

0.16
3300
160

0.12
< 0.0
< 0.002
< 0.02
< 0,02
0.014
< 0.03
< 0.02
< 0,02
< 0,03
< 0.03
< 0.03
0.037

< 0.005

0.007
< 0.005

0.0031
0.013

< 0.02

<]

881710
LEL2.3

0.23
120790
< 0.001

6.29

0.021
2.4
<0.03/2
< 0.3

<1
710
<1
<1
91

0.17
2000 / 2000
6.0

0.11
< .01
< 0.002
< 0.02
< (0.02
0.022
< 0.03
< 0.02
< 0,02
< 0.03
< 0.03
<003
0.059

< 0.005

< (0.005
< 0.005

0.0056
< (.002

0.039
57

881713
LEL2.4

< 0.01
155

< 0.001
9.41

0.07¢
38

< 0.03
0.45

<1
1200
<1
<1
110

0.18
2900
40/20

0.11
< 0.01
< 0.002
< 0.02
< 0.02
0.026
< 0.03
< 0.02
< 0.02
< 0.03
< 0.03
< 0.03

0.14

< (0.005

< (L.005
< 0.005

0.002¢9
< 0.002

0.12

<]

ANB88361



PR MISA - INORGANICS - CIL - CORNWALL

MOE Parameter 881663 881668 881710 881713
# {mg/l) LEL2-1 LEL2-2 LEL2-3 LEL2-4

— Barium
Bismuth
Boron
Calcium
. Cerium
Dysprosium
Erbium
Europium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Holmium
Indium
Iridium
Iron 2.8
Lanthanum
Lithium
Lutatium
Magnesium
Manganese
Neodymium
Nicbium
Osmium
Palladium
Pladnum
Potassium
Praseodymium
Rhenium
Rhodium
Ruthenium
Samariumn
Scandium
Silicon
Sodium
Stoondum
Suiphur
Tantalum
Tellurium
Terbium
Thorium
Thulivm
Tin
Titanium
Tungsten
Uranium
Yturium
Yuaerbium
Zirconium
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*" ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (ug/L) '
881665 881668 881670 881710 .
Base/Neutral Extractables
MDL  LEL2-1 LEL2-2 LEL2-2 LEL2-3 I
(ng/L)
Acenaphthene 1 < < < < l
Acenaphthylene 10 < < < <
Anthracene 10 < < < <
Benzo(a)anthracene 10 < < < < l
Benzo(b/k)fluoranthene 10 < < < <
Benzo(a)pyrene 10 < < < <
Benzo(ghi)perylene 10 < < < < .
Benzylbutylphthalate 10 < < < <
Bis(2-chloroethyl)ether 10 < < < <
Bis(2-chloroethoxy)methane 10 < < < < '
Bis(2-ethylhexyl) phthalate 1 2.0 1.3 2.9 1.2
Bis(2-chloroisopropyl)ether 10 < < < <
4-Bromodiphenylether 10 < < < < l
Camphene 10 < < < <
1-Chloronaphthalene 10 < < < <
2-Chloronaphthalene 10 < < < < l
4-Chlorodiphenylether 10 < < < <
Chrysene 10 < < < <
Dibenzo(a,h)anthracene 10 < < < < I
Di-n-butyl phthtalate 1 < < < <
Di-n-octylphthalate 10 < < < <
2,4-Dinirotoluene 10 < < < < '
2,6-Diniotoluene 10 < < < <
Diphenylamine 10 < < < <
Diphenylether 10 < < < <
Fluoranthene 10 < < < < '
Fluorene 10 < < < <
Indeno(1,2,3-cd)pyrene 10 < < < <
Indole 10 < < < < '
1-Methyl naphthalene 10 < < < <
2-Methyl naphthalene 10 < < < <
Naphthalene 10 < < < < I
5-Nitoacenaphthene 10 < < < <
N-Nitrosodi-n-propylamine 10 < < < <
N-Nitrosodiphenylamine 10 < < < < .
Perylene 10 < < < <
Phenanthrene 10 < < < <
Pyrene 10 < < < < l
< - Less than MDL
MDL - Minimum detection Limit .
ZENON ENVIRONMENTAL INC. IX-10 7/26/88 .




l' . ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (ug/L)

l 881665 881668 881670 881710
Base/Neutral Extractables

. MDL LEL2.1 LEL2-2 LEL2-2 LEL2-3

l (1g/L)

l Acid Extractables
4-Chloro-3-methylphenol 10 < < < <

' 2-Chlorophenol 10 < < < <
2,4-Dichlorophenol 10 < < < <
2,6-Dichilorophenol 10 < < < <
2,4-Dimethylphenol 10 < < < <

' 2,4-Dinitrophenoi 10 < < < <
4,6-Diniophenol-o-cresol 10 < < < <
4-Nigophenol 10 < < < <

' Pentachlorophenol 10 < < < <
Phenol 10 < < < <
o-cresol 10 < < < <

' m-cresol 10 < < < <
p-cresol 10 < < < <
2,4,5-Trichlorophenol 10 < < < <

' 2,4,6-Trichlorophenol 10 < < < <
2,3,4-Trichlorophenol 10 < < < <
2,3,5-Trichlorophenol 10 < < < <

' 2,3,4,5-Tetrachlorophenol 10 < < < <
2,3,4,6-Tetrachlorophenol - 10 < < < <
2,3,5,6-Tetrachlorophenol 10 < < < <

l % SURROGATE RECOVERY

l d3 -Dichlorophenol 34 19 26 66
d10-Anthracene 72 48 67 116
d12- Benzo(a)pyrene 50 28 51 96

l d5-Phenol 80 31 80 45
< - Less than MDL

l MDL - Minimum detection Limit
ZENON ENVIRONMENTAL INC. IX-11 7/26/88




Base/Neutral Extractables

Acid Extractables

4-Chloro-3-methylphenol
2-Chlorophenol
2,4-Dichiorophenol
2,6-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
4,6-Dinitrophenol-o-cresol
4-Nitrophenol
Pentachlorophenol
Phenol

o-cresol

m-cresol

p-cresol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2.3,4-Trichlorophenol
2,3,5-Trichlorophenol

2,3,4,5-Tetrachlorophenol --

2,3,4,6-Tewrachlorophenol
2,3,5,6-Terachlorophenol

% SURROGATE RECOVERY

d3 -Dichlorophenol
d10-Anthracene
d12- Benzo(a)pyrene
d5-Phenol

< - Less than MDL

MDL - Minimum detection Limit

ZENON ENVIRONMENTAL INC.

MDL
(ng/L)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

881713
LEL2-4

I\AAAAAAAAAAAAAAAAAAA

111
110
33

Ix-12

881667

1

AAAAAAAAAAAANAAAANAANAANANAN

25
85
35
83

ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (pg/L)

=0

881672 881712

Stanchem Stanchem Stanchem

2 3
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
0 1
10 21
2 10
25 6
7/26/88



ANALYSIS FOR VOLATILE ORGANICS (pg/L)

881666 881669 881711 881714 881665 881668

PARAMETER MDL MH#15-1 MH#15-2 MH#15-3 MH#15.4 LEL2-1 LEL2.2
{Groups 16,17.18)

Acrolein 50

«< L -4 o« < <
Acrylonitile 50 < < < < < <
Benzene . 10 < < < < < <
Bromodichloromethane 10 < < < < < 28
Bromoform 10 < < < < < <
Bromomethine 20 < < < < < <
1,3-Butadiene 50 < < < < < <
Carbon Tetrachloride 10 < < < < < <
Chlorobenitene 10 < < < < < <
Chloroform -+ 10 < 16 < < < Tt
Chloromethane 20 < < < < < <
Dibromochloromethane 10 < < < < < it
Ethylene Dibromide 10 < < < < < <
1,2-Dibromoethane 10 < < < < < <
1.2-Dichlorobenzene 10 < < < < < <
1,3-Dichlorobenzene 10 < < < < < <
1,4-Dichlorobenzene 10 < < < < < <
1.1-Dichloroethane 10 < < < < < <
1.2-Dichloroethane 10 < < < < < <
1,1-Dichloroethene L 10 < < < < < <
cis-1,2-Dichloroethene 10 < < < < < <
trans-1,2-Dichloroethene 10 < < < < < <
cis-1,3-Dichloropropene 10 < < < < < <
1,2-Dichloropropane 10 < < < < < <
trans-1,3-Dichloropropene 10 < < < < < <
Ethylbenzene 10 < < < < < <
Methyl ethyl ketone 10 < < < < < <
Methylene chiloride 10 < < < < < <
Styrene 10 < < < < < <
1,1,2,2-Tetrachloraethane 10 < < < < < <
Tewachloroethens - 10 < < < < < I8
Toluene 10 < < < < < <
1,1,2-Trichloroethane 10 < < < < < <
Trichloroethene 10 < < < < < <
Trichlorofluoromethane 10 < < < < < <
Vinyl chloride 20 < < < < < <
0-Xylens 10 < < < < < <
m &p-Xylene 10 < < < < < <

SURROGATE RECOVERIES - %

Bromochloromethane 102 122 108 121 77 92
Difluorobenzens %0 110 93 96 81 100
d5-Chlorobenzene 95 110 109 109 84 97
d4-1.2-Dichloroethane 100 97 109 108 65 99
d8-Toluene 90 93 103 111 65 100
Bromofluorobenzene 100 94 102 112 71 102

< - Less than MDL

ZENON ENVIRONMENTAL INC. IX-13 7/26/88




Surrogate Recoverles (%)

Hexabromobenzene

Zenon Enviroomenial Inc,

Zenon #:

Sample ID:
PARAMETER MDL
Hexachloroethane 0.01
1.3,5-Trichlorobenzene 0.05
1,2.4-Trichlorobenzene 0.05
"1.23-Trichiorobenzene 0.05
Hexachlorobutadiene . 0.01
2.4, 5-Trichlorotoluene 0.01
1L23.5 + 1,2,4,5-TeraCB™ (.01
Hexachlorocyclopentadiene  0.01
12.3.4-Terachlorobenzene 0.01
Pentachorobenzens - 0.01
Hexachlorobenzene 0.01
Octachlorostyrene 0.01
PCB 0.1

881665 881668
LEL2-1 LEL2-2

0.025 0.030
<
<

<
< 0.02
< 0.03
< 0.02

0.015
0.034

o
ARAAAAAAAANA
A

)

A
o
h

<1

83 63

< - Not detected at MDL

881670
LEL2-2
Duplicale

0.067
<
<
<
< 0.03
< 0.05
< 0.02

0.026
0.054

<1

76

MDL - Minimum detection Limits

CB - Chlorobenzene

IX-15

881710
LEL2-3

AAMAAAAMAAMAAMAA

A

72

ANALYSIS OF NEUTRAL CHLORINATED ORGANICS (ng/L)

881713
LEL2-4

AAAMAAMAAANMAANAA

A

89

ANERRIG]



l ANALYSIS FOR VOLATILE ORGANICS (ug/L)
l g§g1670 881710 881713 881667 B81672
PARAMETER MDL LEL2-2 LEL2-3 LEL2-4 S$tanchem-1 Stanchem-2
' (Groups 16,17,18) Duplicate
Acrolein 50 < < < < <
Acrylonitrile S0 < < < < <
l Benzene 10 < < < < <
Bromodichloromethane 10 < < < 13 120
Bromoform 10 < < < < <
l Bromomethane 20 < < < < <
1,3-Butadiene 50 < < < < <
Carbon Tetrachloride 10 < < < < <
Chlorobenzene 10 < < < < <
' Chloroform = 10 10 15 13 54 170
Chloromethane 20 < < < < <
Dibromochloromethane 10 < < < < 34
l Ethylenc Dibromide 10 < < < < <
1.2-Dibromoethane 10 < < < < <
1,2-Dichlorobenzene 10 < < < < <
I 1,3-Dichlorobenzens 10 < < < < <
1,4-Dichlorobenzene 10 < < < < <
1,1-Dichloroethane 10 < < < < <
1.2-Dichloroethane 10 < < < < <
l 1,1-Dichlomethene 10 < < < < <
cis-1.2-Dichlorocthene 10 < < < < <
trans-1,2-Dichloroethene 10 < < < < <
' cis-1.3-Dichloropropene 10 < < < < <
1,2-Dichloropropane 1 < < < < <
trans-1,3-Dichloropropene. 10 < < < < <
Ethylbenzene 10 < < < < <
l Methyl ethyl ketone 10 < < < < <
Methylene chionde 1 < < < < <
Styrens 10 < < < < <
l 1,1.2.2-Tetrachloroethane 10 < < < < <
Tetrachlorpethens 10 < < < 63 55
Toluene 10 < < < < <
1,1,2-Trichloroethune 10 < < < < <
' Trichloroethene 10 < < < < <
Trichloroflucromethane 10 < < < < <
Vinyl chloride 20 < < < < <
' 0-Xylene 10 < < < < <
m &p-Xylene 10 < < < < <
l SURROGATE RECOVERIES - %
Bromochloromethane g9 110 103 92 88
Difluorobenzene o0 107 100 98 104
' d5-Chlorobenzene 96 112 104 110 98
dd-1.2-Dichloroeithane 82 107 96 92 158
di-Tolozne 104 105 100 100 123
l Bromofluorobenzens Bl 111 95 98 155
< - Less than MDL
' ZENON ENVIRONMENTAL INC. IX-14 7/126/88




ORGANIC POLLUTANTS (ug/1): CIL LEL 2 EFFLUENT
(FINAL EFFLUENT)

Fraction/Compound Det 15/80 Oct 16/80 Oct 17/80

1. Pur?gpre Fraction (PP)
Analysed packed column
GC only, not confirmed MS

Methylene Chloride
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene 45
Trichloroethylene or
cis~1,3-Dichloropropene — 12
1,1,2=-Trichloroethane or

Dibromochloromethane or

Benzene - T T
Toluene T T T

2. Acid Fraction (PP) (Oct. 16 sample extract analysed GC/MS, capillary
column)

REEE RN
—
o

minie L R ven |
&~
—N Ao DD

p-chioro-m-cresol 3.0

3. Base/Neutral Fraction (PP) (Oct. 16 sample extract analysed GC/MS,
capillary column)

None detected

4. Pesticide/PCB Fraction (PP) (capillary column GC/MS)

None detected in composite extract {Oct. 15-17)

5. Other Compounds (NPP) Analysed packed column GC, not confirmed M3

Acetone P 55 10
THF (Tetrahydrofuran) _— T T

Note: P-Present (not quantified); T-Trace (less than 1 ug/1 [acid, base/
neutral, 5 ug/1 [purgeable}); PP - Priority Poliutants;
NPP ~ Non-Priority Pollutants
Pesticides detection limit = 0.05 - 0.5 ug/1

Source: EPS, 1985




ORGANIC POLLUTANTS (ug/1): CIL LEL 2 EFFLUENT
(FINAL EFFLUENT)

Fract ion/Compound Cet 15/80 Oct 16/80 Oct 17/80

1. Pur?ggble Fraction (PP)
Analysed packed column
GC only, not confirmed MS

Methylene Chloride
Chloroform
1,2-Dichlorcethane
1,1,1~Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethylene or
cis=1,3-Dichloropropene = 12
1,1,2=-Trichloroethane or
Dibromochloromethane or

Benzene -
Toluene T

=Sl B I I B O
At =
A N
A=A 2O

o

T T
T

2. Acid Fraction (PP) (Oct. 16 sample extract analysed GC/MS, capillary
column)

p—chloro-m—cresol 3.0

3. Base/Neutral Fraction {(PP) (Oct. 16 sample extract analysed GC/MS,
capillary column)

None detected

4. Pesticide/PCB Fraction (PP) (capillary column GC/MS)

None detected in composite extract (Oct. 15-17)

5. Other Compounds {NPP) Analysed packed column GC, not confirmed MS

Acetone P 55 10
THF (Tetrahydrofuran) - T T

Note: P-Present (not quantified); T-Trace (less than 1 ug/] [acid, base/
neutral, 5 ug/1 [purgeable]); PP - Priority Pollutants;
NPP - Non-Priority Pollutants
Pesticides detection limit = 0.05 - 0.5 ug/}




APPENDIX X. INFLUENT/EFFLUENT MONITORING DATA: CORNWALL
CHEMICALS




ORGANIC POLLUTANTS (ug/1): CORNWALL CHEMICALS EFFLUENT
(FINAL EFFLUENT)

Oct Oct Oct
Fraction Compound 15/80 16/80 17/80

1. Purgeable Fraction (PP) Analysed packed column GC, not conf irmed
MS

Methylene Chloride = P P
1,1-Dichloroethane T - -
Chloroform 1,200 283 265
1,2-Dichloroethane T T T
1,1,1-Trichloroethane T T T
Carbon tetrachloride 45,500 T 36,500
Bromodichloromethane 25 T T
1,2-Dichioropropane T T T
trans-1,3-Dichloropropene - T ——
Trichloroethylene or
¢is-1,3-Dichloropropene T T T
1,1,2-Trichloroethane or
Dibromochloromethane or
Benzene - T T
Toluene T T T
Chlorobenzene - T -
Ethylbenzene T = T
2. Acid Fraction (PP) (Dct. 16 sample extract analysed GC/MS, capillary
column)
2,4,6-Trichlorophenol 9.0
4-chloro-m-creso) 1.0

3. Base/Neutral Fraction (PP} (Oct. 16 sample extract, analysed GC/MS
capillary column)

None detected

4. Pesticide/PCB Fraction (PP) (capillary column GC/MS)

None detected in composite effluent (Oct. 15-17)

5. Other Compounds (NPP)

Acetone* P P P
THF (Tetrahydrofuran)* T T T
Phthalic acid P

Note: P-Present (not quantified}; T-Trace (less than 1 ug/1 [acid base/
neutral, 5 ug/1 [purgeable]); PP - Priority Pollutants; NPP -
Non-Priority Pollutants
Pesticides detection 1imit = 0.05 - 0.5 ug/)

* Analysed packed column GC, not confirmed MS

Source: EPS, 1985 )




ORGANIC POLLUTANTS (ug/1): CORNWALL CHEMICALS EFFLUENT
(FINAL EFFLUENT)

Oct Oct Oct
Fraction Compound 15/80 16/80 17/80

1. Purgeable Fraction (PP) Analysed packed column GC, not confirmed
MS

Methylene Chloride o P P
1,1-Dichloroethane T - —
Chloroform 1,200 283 265
1,2-Dichlorcethane T T T
1,1,1-Trichlorcethane T T T
Carbon tetrachloride 45,500 T 36,500
Bromodichloromethane 25 T T
1,2-Dichloropropane T T T
trans-1,3-Dichloropropene — T ==
Trichloroethylene or
cis-1,3-Dichloropropene T T T
1,1,2-Trichioroethane or
Dibromochloromethane or
Benzene == T T
Toluene T T T
Chiorobenzene —— T -
Ethylbenzene T - T
2. Acid Fraction (PP) (Oct. 16 sample extract analysed GC/MS, capillary
column)
2,4,6~Trichlorophencl 9.0
4-chloro-m-cresol 1.0

3. Base/Neutral Fraction (PP} (Oct. 16 sample extract, analysed GC/MS
capillary column)

None detected

4. Pesticide/PCB Fraction (PP) (capillary column GC/MS)

None detected in composite effluent (Oct. 15-17)

5. Other Compounds (NPP)

Acetone* P P P
THF(Tetrahydrofuran)* T T T
Phthalic acid P

Note: P-Present (not quantified); T-Trace (less than 1 ug/1 [acid base/
neutral, 5 ug/1 {purgeable]); PP - Priority Pollutants; NPP -
Non-Priority Pollutants
Pesticides detection 1imit = 0.05 - 0.5 ug/1

* Analysed packed column GC, not confirmed MS

X-3
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Terrochlorpatryleneg T -TA N S | U 18,2 A 57.2 p 20 e L £.2 l
{Perchiqroethulene) 1 ' '
Trang=1,2-Dic* oroethulene pue/l iR L3 -d| ©2 £l L T .
Trang-1,3-Dichlnroorcoylere 'ug/u K & s 0! Z 40 < l
Trichlaroethuiene Vua/l 10 ' 19.8 o 20 22 28 3 T <
Vinyl chioride D ua/L L L A r 25 & ‘ < 20 -
{Chloroettylene! l
Volatiles. non-chiorinated
Benzeme et D 1 < 5 5 ! 5 e l
Atadiene ug/t 4 ND WD NI XD ND AL N
Cumene Pusfl ND d 7.5 S s 5 A= 3 0.8
Digthul henzore I ug/l g \D ND N g G ND ! E
Ethy} +nluene i uc/t 10 0,5 e €5 S 1.5 &%t e b3 l
Ethulbenzens fag/t ' 10 2 el o1 5 | 5.5 Ro*
Proouibenzens ug/l 10 6.5 . « 3 ¢ 50 L3 t 0.5 <5 1
Styrere [ ug/L ND Hod o « 2 05 < 3.5 1 5 & 0.5 !.
Toiuene fug/L ' 1D 4,4 e L3RR 11h4 61 306 | S
Teimethylhenzene(s) fug/l 1D 0.5 €51 1234 ‘5 20,31 ¢35 {05
Yulenes tug/l 11D 9,4 Wt s 10,2 0.6 ¢ 2.1 7.4 '
volatiles. Water Soluble | | : '
Acrolein C { ua/L 1 ND {10 10 106t o 1B O | O (11 B O b '
Acrylonitrile fug/l 1 ND L3 <0 < 300 ¢ 330 Lo [ I S i 5. . S i (S
| | § ' i |
Carbone Disultide tugl 1 W 230 WTr €Y C1f 0l <! I
Extractables, Base Neutral ! | |
| | I | | 1
2.4Dinitrotalusre ! wg/L ! 0.0¢F <0.008 ¢ 9,005 © <D0.005 " < 3,005 2,005 ! < 0,905 ! < 0.0C3 .
2.&-Dinitrotoluene | oee/l ! ND <0003 ¢ ¢ 0003 <0002 ! 0,003 ' ¢ C.002 ¢ G003 ) < 0.OC2
2-Chloroethulvinglether bope/lt 001 ) <0030 ' <2080 ) <on08T Y CCOROD 5.0sg ¢ ¢ 0,032 0 4 BWEED
é=Bromeohenyl phenui ether | s/l ! £.01 ! ¢ D006 < 0,006 " < D00 < 0.006 1 00,006 < D008 0 <0 .
4-Chioroohenul phenyl ether | moA ¢ 001! <0005 <2005 <0005 «<D.00S! 0005 (0.DOFC <D0
Acenachthene | wg/ ¢ 0,01 1 €0.00¢ | <0000 1 <01 " <0001 1 ¢ 0000 1 <0.000 ¢ 0,900
Acenaphthylene | mg/L ¢ 0.01 ! ¢ 0,004 < 0,001 ! ¢ 0.001 0 <D.001 ¢ ¢0.000 1 < D001 <000 '
( Berait Lansrde. chemist Michel coetois. cherist
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g €C0

MI3a 1/e-3 -
' ONTTS  DETESTION  Wh-ly  MWeDh WSIe wkedp WREeZ7 o MRSDT O MELL-DT
PROJELT M=329; D-0409 Ctwpt MONDAY  TUESDAY  WETNESDAY TURSDAY  TUESDAY  TAURSDAY  WEDNESI-

Apthrare~s mg/L ' 0.4« 4,000 GLGOL a.%oc - 9,001 ¢ 0,007 ' A.00s ¢ DLITD
Ronzia'a-t--zlene [ OmO/L g.o: - ' e = = : - ! =
I' Beniofa)=~3"2 . Pomgil ! £,9¢ ¢~ 4.903 7.503 Aoy - 0oRY 006 0 0,004 b - OUTTE
Ber20(bif..c-anthene Voma/L ! 0. {1 o.po3 ;0,003 ¢ G003 g.60r ¢ £.063 0 ¢ 0,001 0 o CLOEE
Renzoigniioe=ylene iomlt ! 4,01 0,60z ¢+ 0,002 ' - 0,007 4 0,000 ¢ 400030 <5, 2 AR
|I Benzofkifi_z=anthere ' we/L b D01 o000 - 0,000 <G00 p,00t ¢ ¢ 0,001 Y 0,00 6.0
Zonzyt metLl ohihalate e/l oD ou0e DTy LR 008 080 0% W
Pisi-chioepethoxuImethare pomc/l ! 0.0F L < 0,006 - GLODB Y < p.0Ge ¢ ¢ C.006 ¢ ¢« 0006t < 0.00& [ < [LRs
Bis(P-chic=z:soorooul lether tomg/lt 0.01 < 0,008 0 D004 0 < ~.006 ¢ ¢ 5,004 ' ¢ 0,004 '+ 0,004 0.
I' Big{p-ch_r==etiyliether ! ome/L ! 0,01 /005 ¢ 60003 S 0LOCC A p,0Cs | ¢ 0.00S ¢ < O.OOC 0L
Bis—Z-e--L.-evyl ohthalate Vo ! NGt ' e Q0900 <2050 0,m0 (0350 ¢0.082 8¢ C.052 1 P
Chrusers !omesl ! B.D: g.00z ! € 000 0,202 ¢« GO0 Y < D02 - 0,00 [
l Di-isaby* I awrhalate Yomg/l 0, B ND N NI wp tND {ND e
Di-n=bg*u. z-thalate omodl 0.8 " L0040 000T 0 4 EO0e P GRS 0,006 ¢ C.0C4 .-
Di-n=act_ . -thalate Tomgiu £.8! C.35 LFAIL g g.0% 2 3 53 L.15 1 e
. Dinerzia.r :nihracene w00 DO DG < GO0 0 8O0 < SO <0301t e
Diethy! z-+vzlate bomg/l o010 ¢ LLon 2,003 ¢ ¢ 8,007 - 0,003 0 ¢ T.004 ! f D003 0 < LT
Dimettel o*i-2late Come/Lt 000 20,007 0 0 D006 L.O07 ¢ 40,007 ¢ 0007 ¢ 0,007 ! 2 BVKE
Fluorars-emz towa/l ! na ' 0% LA L .oz - 020 Gz e
. Flugrere Vomgfl OO a.on o 0007 ¢ 4 G.OG: ¢ 0,001t 0,003 ¢ W02 < BV
Inders!t, 2. 3-cd)pyrene tomg/l G.GY v« P08 ¢ ¢ Q005 0 - 0.0 - 4 0,005 {3,005 ¢ ¢ 0.00% |4 LI
Methul mao-<-aleme bomgsld 0.01 (VA I CoNp* ND Y ND 1 N
l N-N: brgszoiz-enplamire oot 9.9 ' - 0.007 - GOBX <0.002 - 0.002 < D.C0R TS 0.002 ¢ ¢ 0G0
Naohthalers v ogen t 0.0 V0,00 VA B0 Ly G000 € 0,000 ¢ < 0,00¢ 7000
Nit=chpoze-s Pomall p.ofoc e 0.0M v 2,008 ¢ DLQC4 n.one toc 0004 ¢ o 0,098 0 4 T
l Phangrthm=eo=s Pompil a0 o+ 0B C.o0 ol LA o I 1 5 I o 4 R 2, 0
Pyrere ' omoflL C50 ¢ B.O0Zt 0 L.00% 0,00 0 0,002 (20020 < (1] 1R
Extractazizs. Al
' {Erp~clics)
2.3,4,5-"es=zchioroohenol s/l 0 00 ND 0 ND ND ND ND N ND
l 2,3.4,£—"e%=azhlorophennl o/l ! g.01 NI iL ND ND ND i ND i [l
2.3 Dickiomznhene] o/l DL KD ND ND N | N N NE
2,4, 4=Trir* orophenal [ ma/L i c.ol < ¢ 0.005 ' < 0.005 | < 0,005 ! < 0.005 ! < 0,005 | ¢ 002
' 2.4-Dimett. . Dhenpl | mg/l ! 0.01 | ¢ 0.002 1 ¢ D002 1 ¢ G002 ¢0.002 1 <0.002 %< g,002 & 4 0O
2, 4=Din1t»conenol | eo/L ! 0.0 ' <0.005 !¢ 0,005 ¢0.005 ¢0.003 %< 0,005 | < 0.003 ° < 0.0
2-Nitropreror © o/l ! 0,01 | ¢D.D05 ! <0005 7 ¢« 0.005 0 <0005 0 < 0,005 ! ¢ 0.005 @ < GO
4, 6-Dinitrc—o-cresol ! wg/t ! 0.0 CD.004 € 0.004 7 < 0,004 * ¢ 0.004 ° ¢ 0,004 1 <0008 | <D.CH
l &=-Chloro-a——esol | s/l ! 0,010,003 <0.003 1 ¢ 0,003 * <0.003 <0003 <0003 <00
d-Nitroone-:] | wa/l b 0.01 7 <0.002 7 <0.002 1 £ 0,002 | ¢ B.00z ! <0.002 + < 0,002 1 ¢0.00
Pentachlerazoenol | mgfL ! 0.0¢ | < 0,003 ' ¢ 0,003 ¢ ¢0.002' <0002 < 0,00 ¢ 0,003 ¢ LT
l- Phenol Powg/l? 0011 <0003 ¢ 000 | 4 0.002 ¢ 0,002 ¢ ¢ 0,002 !4 0,008 < 2,00 !
Extractari=e, | | 1
l i Phgnovy '1d Herbicides i !
{ ! { | |
2.4,5=T { uofL ! 1 ‘0.1 T3 R B A + 1 A <1 11 ¢L.s
' A | ua/l ! 0.5 1 ¢0.i5 & <0 15 i85 <0.3 SN - I
[ | : ! | | | |
L Extractayles. ! ! M ' !
. l_ Benpi ¢ '..EEEIFH. cheaist Miche! comtais, chemist
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PRAJECT NUMEZ3; D-0809

I S G G SRR IS TR TS T WSS R

dlgrin

Benzeng hevazhlortde. alpha
Banreng "exazhloride. beta
Benzene bexazhloride, gamma
Chlordane, aizha

Chlordane. namma
Heptachlo~

Heotachicr eocride
Methozuchlo=

0.0"-D07

0.2 -DO0

p.n’-0DE

. o' -D0T

Extractanies,
Weut=z.-Chlorinated

1,2.3,6-Tetrachiorpbe: zere
1.2,3,9-Tet=zrhlorobenzene
1.2, 4-Trich!orpbenzene
2.3.&-Trich orptoluere
2.4,5-Frick =rotoluene
2,6,a-T=1zhizentoluene
Heagtachlorcs Turene
Hexachlomobenzene
Hexackloroke tadiene
Hexachloroetnane
Ortachlorocturpne
Pentachlorcoenzene

Chiog=inates Diberzo-g-dioxing
and Pibenzofuranc

2.3.7,B-Tet=achlorodiberzo-o-cionin
Octachlorod:penzo-o-digxin
Octachlorod: berzofuran

Total heptachlorinated dibenzo-p-dioxims!
i uafl

Total heptazhlorinated dibenzofurans

Total hexac-lorinated dibenzo-p-dioxing |

Total hexacriorinated dibenzofurans

Total centacslorinated dibenzo-e~-dioxinsl

Total penta=niprinated dibenzofurans

Total tetrachlorinated dibenzo-o-dioxiss!

Total tetrazhlorinated dibenzofurans

0il and gre2er {Solvent Extractables)

0il and grease {Solvent Extractables)

0il and grease ainersls

Benpit Lagarde, chewist
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APPENDIX XI. INFLUENT/EFFLUENT MONITORING DATA: STANCHEM

X1-1



MOE

#

-

1

P S T & ]

L = - ]

10

11
12
13
14
15

Parameter 831667
{mg/1) STAN-1

Total Chlorine {ave.) na
oD 150
Cyanide < 0.001
pH (20°C) 7317737
Nitrogen-ammonia 0.11
Nitrogen-nitrate 1.5
Nitrogen-nitrite < 003
Nitrogen-TKN 0.535
Fluoride <]
Chloride 530
Bromide <l
Iodide <l
Sulphate 500
Total Phosphorus 0.88
Spec.Cond.(uS/cm) 1600
Total Susp. Solids 210
Aluminum 0487049
Beryllium «<001/2
Cadmium 0.025/0.023
Chromiuym 0.17/0.18
Cobalt <0,02/2
Copper 20721
Lead 2.2/22
Molybdenum <0.02/2
Nickel 0.13/0.14
Silwer <003/2
Thallivrn <003/2
Vanadium <0.03
Zine 0.45/046
Arsenic 0.007
Antimony < 0.005
Selenium < 0.005
Clromium (VI) <001
m;, 0.0006
Total Alkyl Lead (, 0.46
Phenolics < 0.002
Sulphide < 0.02
Qil & Grease ** ' 31

Zenon Environmental Inc.

MISA - INORGANICS

81672 B81712
STAN-2 STAN-3
na na
24 120
< 0.001 < 0.001
7.87 7.27
0.013 0.013
44 4.5
< 0.03 < 0.03
< 0.3 <03
<l <1
1900 580
<1 <]
<1 <l
2500 100
0.34 0.14
6400 2200
150 69
0.41 0.42
< 0.01 < 0.01
0.020 0.029
0.12 0.11
< .02 < 0.02
0.51 0.33
1.2 0.70
< 0.02 < 0.02
0.087 0.080
< 0.03 < (.03
< (.03 0.13
< 0.03 < 0.03
0.18 0.29

< 0.005 /0.008 < 0.005

0.010/0.010 < 0.005

< 0.005 < 0.005
0.050 0.11/0.11

0.0054 (.0030

0.27 0.22
0.005 < 0.002
< 0.02 < 0.02
<l 14
X1-2

881715
STAN-4

150
< 0.001
11.91

0.10
4.6
<003
0.45

<1
700

<1
1330
0.51
4900
320

0.48
< 0.01
0.017
0.075
< 0.02

0.25

0.60
< 0.02
0.065
< 0.03
0.086
< 0.03

0.30

0.006 / 0.005
0.019/0.021
<0.005/2
012"

* interference
0.0036
0.47
< 0.002
< 0,02

<l

ANS888361




MISA - INORGANICS CORNWALL

MOE Parameter 881667 881672 881712 881715
# (mg/D) STAN-1 STAN-2 STAN-3 STAN-4

Barium
Bismuth
Boron
Calcium
Cerium
Dysprosium
Erbium
Europiwn
Gadolinium
Gallium
Germanium
Gold
Hafnium
Holmium
Indium
Iridium
Iron
Lanthanum
Lithiurn
Lutedum
Magnesium
Manganese
Neodymium
Niobium
Osmium
Palladium
Platinum
Potassium 3.2
Praseodymium
Rhenium
Rhodium
Ruthenium
Samarium
Scandium
Silicon
Sodium
Strontium

* Sulphur
Tantalum
Tellurium
Terbium
Thorium
Thulium
Tin )
Titaninm
Tungsten
Uranium
Yuriom
Yuerbium
Zirconium

AaA

p—
)
fe=]

AAABAAAAAAAAAAAADAAA
AAASAAAAAAAAAAAADAAA
AANABAAAAAAAAAAANADBAAA

b
<
o0
(=

8.6

AAAAAATDIAANAADAAAAAANAAAANAAANA

AAAAAA
DAAAAAA]
DAAAAAA
LN ]
=)

AAAAAA
et
AAAAAAI\

1100

L 7T py—
o -
o -
I
Lh

=] e

I—lAm- M Mo

= 80!\/\/\ A

[ ]
AAAAAAAAAAAA%ASAAAAAAA'

—t

AAAAAAAAAAAA%A

350

AAAANAANAANAAAMAMAMA
AAAAAMAMAAANAAA

. Zenon Environmental Inc. XI1-3 AN888361
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ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (ug/L)

881713 881667 881672 881712
Base/Neutral Extractables
MDL LEL2-4 Stanchem Stanchem Stanchem

(ng/L) 1 2 3
Acenaphthene 1 < < < <
Acenaphthylene 10 < < < <
Anthracene 10 < < < <
Benzo(a)anthracene 10 < < < <
Benzo(b/k)fluoranthene 10 < < < <
Benzo(a)pyrene 10 < < < <
Benzo(ghi)perylene 10 < < < <
Benzylbutylphthalate 10 < < < <
Bis(2-chlorocthyl)ether 10 < < < <
Bis(2-chloroethoxy)methane 10 < < < <
Bis(2-ethylhexyl) phthalate 1 21 5.9 4.1 21
Bis(2-chloroisopropyl)ether 10 < < < <
4-Bromodiphenylether 10 < < < <
Camphene 10 < < < <
I-Chloronaphthalene 10 < < < <
2-Chloronaphthalene 10 < < < <
4-Chlorodiphenylether 10 < < < <
Chrysene 10 < < < <
Dibenzo(a,h)anthracene 10 < < < <
Di-n-butyl phthtalate 1 < 1.7 20 6.2
Di-n-octylphthalate 10 < < < <
2.4-Dinitrotoluene 10 < < < <
2,6-Dinitrotoluene 10 < < < <
Diphenylamine 10 < < < <
Diphenylether 10 < < < <
Fluoranthene 10 < < < <
Fluorene 10 < < < <
Indeno(1,2,3-cd)pyrene 10 < < < <
Indole 10 < < < <
1-Methy! naphthalene 10 < < < <
2-Methyl naphthalene 10 < < < <
Naphthalene 10 < < < <
5-Nitroacenaphthene 10 < < < <
N-Nitrosodi-n-propylamine 10 < < < <
N-Nitrosodiphenylamine 10 < < < <
Perylene 10 < < < <
Phenanthrene 10 < < < <
Pyrene 10 < < < <
< - Less than MDL
MDL - Minimum detection Limit
ZENON ENVIRONMENTAL INC. X1-4 7/26/88




ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (ug/L)

881715 881718

11

Base/Neutral Extractables

MDL  Stanchem Trip Method Method

1 (ng/L) 4 Blank  Blank #1 Blank #2
| Acenaphthene 1 < < < <
- . Acenaphthylene 10 < < < <
Anthracene 10 < < < <
T Benzo(a)anthracene 10 < < < <
. Benzo(tyk)fluoranthene 10 < < < <
Benzo(a)pyrene 10 < < < <
3 Benzo{ghi)perylene 10 < < < <
- Benzylbutylphthalate 10 < < < <
Bis(2-chloroethyl)ether 10 < < < <
- Bis(2-chloroethoxy)methane 10 < < < <
o Bis(2-ethylhexyl) phthalate 1 7.2 5.3 < <
Bis(2-chloroisopropyl)ether 10 < < < <
- 4-Bromodiphenylether 10 < < < <
Camphene 10 < < < <
- 1-Chloronaphthalene 10 < < < <
- 2-Chloronaphthalene 10 < < < <
' 4-Chlorodiphenylether 10 < < < <
- Chrysene 10 < < < <
- Dibenzo(a,h)anthracene 10 < < < <
Di-n-butyl phthtalate 1 2.6 < < <
< Di-n-octylphthalate 10 < < < <
2,4-Dinitrotoluene 10 < < < <
3 2,6-Dinitrotoluene 10 < < < <
- Diphenylamine 10 < < < <
Diphenylether 10 < < < <
= Fluoranthene 10 < < < <
- Fluorene 10 < < < <
Indeno(1,2,3-cd)pyrene 10 < < < <
- Indole 10 < < < <
- 1-Methyl naphthalene 10 < < < <
2-Methyl naphthalene 10 < < < <
- Naphthalene 10 < < < <
| 5-Niuoacenaphthene 10 < < < <
N-Nitrosodi-n-propylamine 10 < < < <
- N-Nitrosodiphenylamine 10 < < < <
Perylene 10 < < < <
= Phenanthrene 10 < < < <
Pyrene 10 < < < <

| J— |

< - Less than MDL
MDL - Minimum detection Limit

| W

ZENON ENVIRONMENTAL INC. XI-5 7/26/88




+ ANALYSIS OF SEMI-VOLATILE EXTRACTABLES (Lg/L)

881715 881718
Base/Neutral Extractables

MDL  Stanchem Trip Method Method
{(ng/L) 4 Blank  Blank #1 Blank #2
Acid Extractables
4-Chloro-3-methyiphenol 10 < < < <
= 2-Chlorophenol 10 < < < <
I 2,4-Dichlorophenol 10 < < < <
2,6-Dichlorophenol 10 < < < <
= 2,4-Dimethylphenol 10 < < < <
' 2,4-Dinitrophenol 10 < < < <
4,6-Dinitrophenol-o-cresol 10 < < < <
= 4-Nitrophenol 10 < < < <
' Pentachlorophenol 10 < < < <
Phenol 10 < < < <
o-cresol 10 < < < <
. m-cresol 10 < < < <
p-cresol 10 < < < <
2,4,5-Trichlorophenol 10 < < < <
' 2,4,6-Trichlorophenol 10 < < < <
2,3,4-Trichlorophenol 10 < < < <
2,3,5-Trichlorophenol 10 < < < <
. 2,3,4,5-Tetrachlorophenol 10 < < < <
2,3,4,6-Tetrachlorophenol 10 < < < <
2,3,5,6-Temrachlorophenol 10 < < < <
l % SURROGATE RECOVERY
d3 -Dichlorophenol 0 52 88 38
l d10-Anthracene 0 109 107 93
d12- Benzo(a)pyrene 0 74 94 102
. dS-Phenol 0 24 43 124
< - Less than MDL
. MDL - Minimum detection Limit
I ZENON ENVIRONMENTAL INC. XS 7/26/88




ANALYSIS FOR VOLATILE ORGANICS (ug/L)

881670 881710

PARAMETER MDL LEL2-2 LEL2-)
(Groups 16,17,18) Duplicate
Acrolein . 30 < <
Acrylonitrile 50 < <
Benzene 10 < <
- Bromoedichloromethane 10 < <
Bromofom 10 < <
Bromomethane 20 < <
1,3-Butadiene 50 < <
Carbon Tetrachloride 10 < <
Chlorobenzene 10 < <
Chioroform = 10 10 15
Chloromethane 20 < <
Dibromochloromethane 10 < <
Ethylena Dibromide 10 < <
1,2-Dibremoethane 10 < <
1,2-Dichlorobenzene 10 < <
1.3-Dichiorobenzene 10 < <
1.4-Dichlorobenzene 10 < <
1,1-Dichloroethane 10 < <
1,2-Dichloroethane 10 < <
1.1-Dichloroethene - 10 < <
. cis-1,2-Dichlorgethene 10 < <
trans-1,2-Dichlorocthene 10 < <
cis-1,3-Dichloropropene 10 < <
'1,2-Dichloropropane -10 < <
trans-1,3-Dichloropropene 10 < <
Ethylbenzene 10 < <
Methyl ethyl ketone 10 < <
Methyiene chioride 10 < <
Styrene 10 < <
1,1.2.2-Tetrachloroethane 10 < <
Tewachloroethene - 10 < <
Toluene 10 < <
1,1,2-Trchloroethane 10 < <
Trichloroethene 10 - < <
Trichlorofluoromethane 10 < <
Vinyl chleride 20 < <
0-Xylene 10 < <
m &p-Xylene 10 < <

SURROGATE RECOVERIES - %

Bromochloromethane 9 110
Difluorcbenzene 99 107
d5-Chlorobenzene 96 112
d4-1.2-Dichloroethane 82 107
d8-Toluene 100 105
Bromofluorobenzene 81 111

< - Less than MDL

ZENON ENVIRONMENTAL INC. X1-7

881713

103
100
104
96
100
95
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ANALYSIS FOR YOLATILE ORGANICS (pg/L)

881712 881715 881718
Method Method
PARAMETER MDL Stanchem-3 Stanchem-4 Trip Blank Blank #1 Blank #2
(Groups 16,17,18)

Acrolein 50 < < < < <
Acrylonitrile - 50 < < < < <

] Benzene 10 < < < < <
- Bromodichloromethane 10 37 45 < < <
Bromolomm 10 < < < < <

l Bromomethane 20 < < < < <
1.3-Butadiene 50 < < < < <
Carbon Tetrachlonde 10 < < < < <
Chlorobenzene 10 < < < < <

] Chloroform 10 130 360 < < <
Chloromethane 20 68 99 < < <
Dibromochloromethane 10 28 22 < < <

l Ethylene Dibromide 10 < < . < < <

. 1.2-Dibromoethane 10 < < < < <
1,2-Dichlorobenzene 10 < < < < <
1,3-Dichiorobenzene 10 < < < < <

l 1.4-Dichlorobenzene 10 < < < < <
1,1-Dichloroethane 10 < < < < <
1,2-Dichloroethane 10 < < < < <

l 1,1-Dichloroethene 10 < < < < <
cis-1,2-Dichloroethene 10 < < < < <
trans-1.2-Dichloroethene 10 < < < < <
cis-1,3-Dichloropropene 10 < < < < <

l 1,2-Dichloropropane 10 < < < < <
trans- 1,3-Dichloropropene 10 < < < < <
Ethylbenzene 10 < < < < <

l Methyl ethyl kelone 10 < < < < <
Methylene chloride 10 < < < < <
Styrene 10 < < < < <
1,1,2,2-Tetrachloroethane 10 < < < < <

l Tetrachlorocthene 10 64 79 < < <
Toluene 10 < < < < <
1,1,2-Trichloroethzns 10 < < < < <

' Trichloroethene 10 < < < < <
Trichlorofluoromethane 10 < < < < <
Vinyl chloride 20 < < < < <
0-Xylene 10 < < < < <

' m &p-Xylene 10 < < < < <
SURROGATE RECOVERIES - %

l Bromochloromethane 04 68 93 101 109
Difluorcbenzene o8 o8 86 147 109
d5-Chlorobenzene 100 104 96 72 96

l dd-1,2-Dichlorpethane 96 101 85 121 119

= d8-Toluene 100 112 80 103 109
Bromoflecrobenzene 102 106 03 . 100

l < - Less than MDL
ZENON ENVIRONMENTAL INC. X1-8 7/26/88
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ANALYSIS OF NEUTRAL CHLORINATED ORGANICS

Zenon #: 881667 §81672 881712
Sample ID: Stanchem-1  Stanchem-2  Stanchem-3

PARAMETER MDL
Hexachloroethane 0.01 2.4 6.2 49
1,3,5-Trichlorobenzene . 0.05 <0.3 < < (.1
1,2.4-Trichlorobenzene 0.05 <03 < <

- 1,2.3-Trichlorobenzene 0.05 < 0.3 < < 0.2
Hexachlorobutadiene 0.01 < 0.05 < < 0.1
2,4,5-Trichlorotoluene 0.01 < 0.05 0.71 < 0.1
1,23.5 + 1,2,4,5-TewaCB 0.0} < 0.05 < <
Hexachlorocyclopentadiene  0.01 < 0.05 < < (.02
1,2,3.4-Terachlorobenzene  0.01 < 0.05 0.34 <0.15
Pentachlorobenzene 0.01 < (.07 <0.12 < 007
Hexachlorobenzene 0.0} 1.7 2.8 2.7
Octachlorostyrene 0.01 < 0.05 < <
PCB 0.1 <2 <?2 <2
Surrogate Recoveries (%)
Hexabromobenzene 61 68 75

< - Not detected at MDL
MDL - Minimum delection Limits
CB - Chlorobenzene

Zenon Environmental Inc. XI-9

(ug/L)

88171

5

Stanchem-4

20

AAAAAA

< 0.1

0.027
< (0.07

0.019

<1

73

AN888361
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APPENDIX XII.  INFLUENT/EFFLUENT MONITORING DATA: COURTAULDS
FIBRES

XII-1




NOTE:

Meaning of:

S.Dl

N.D. -

+ %

RESULTS OF ANALYSES
ACCORDING TO THE MISA PROGRAM

Analysed on Special Demand

If in MISA detection limit column, no detection limit specified by

MISA's initial draft.
If in results not determined, correspond to 50 ppb detection limit.

Sampled after sampling dates given in the report.

Based on dilution of a pure sample.

Level detected for all sampling sites are very low except for alkaline
site sample on both sampling periods. Since the results are consistant

on both sampling periods. We therefore recommend an internal

evaluation of your processes.

Not due to contamination of our apparatus taken into consideration that
the result for the pump house inlet, the Saturday acid recovery and
Saturday alkaline site samples show less than the detection limit.




SAMPLING: APRIL 10 70 17 I
mISA
QL IENT: COURTAULDS INITS 'DETECTION ; PUR® HOUSE TMLZ™  AT]D RECOVERY SITE ALKALIMNE
PROJECT NMMBER: D547 R : FRIDAY SATURDAY F3[DAY SGATURDA/ FRIDAY SATURDAY I
Ovemical Owygen Demand <COD> sc/L i 10.0000 : {3 {1 3 <3 411 424
Cuanioe g0 ! G000 <001 <001 ‘00 <0.0f 2000 0.0
sydrogen ion (PR} MA, S X 729 W1 LB LS LS I
Soecific conductance mios/ce ! i 300 300 11%0 0 3100 2900
Nitrogen - Aamonia olus Amsonius aq/L LR M (1) (1 0.1 0.1 {0.1 <0.1 0.1
Bitrogen - Nitrate plus Nitrite o/l #0150 03 03 03 0.3 1540 1625 I
M tromen - Nitrite m/L : 0.0 ! <0.01 .01 0.0 <0.01 <.01 <0.01
Mitrogen - Nitrate M/l R % - T 1 e 0.33 0.3 0.3 ‘15.40 14,25
Witrogen - Total Kjeldahl Nitrogen ag/l ! 03000: 079 082 235 0.9 0.8 0.78
Orgaric carbon - Dissolved <DOC> ma/L + b.5000 0 L9 4.7 1.2 3.2 47 4] l
Total Phesphorus »g/L P 0.0800 ¢ (0,01 4,0 0.0t <0 @01 .03
Total suspended solids (T8S» s/l : 2.0000 ¢ 3.2 3.1 3.9 3.2 45,1 8.8
Penolics (#AAP> /L : 0.0010 ¢ 0.003 £.006 0.002 0.002 0.003 0. 003 l
Total setal - Silver ng/L ; 0.0309 ! 0.006 0,002 02.0Mm3 0.018  0.009 D0.00z24%
Total setal - Aluminiun s/l ! 0.0300¢ <0.03 <003 .03 <0.03 <0.03 ¢0.03 I
Tatal! setal - Arsenic ma/L : 0.0052 < 0.0007 ©.0009 0,000 0.0008 9.0015 0.0015
Total setal - Berryllivm sa/L : M <0003 <0003 -0.003 ¢0.003 <0.003 < 0.003
Total wetal - Cadeive /L ! g.0020 5 < 5,001 <006 0,001 <3,30t <0.001 <0.001
Tatal metal - Cobalt m/L ! g.0100 ¢ <001 <000 001 <001 <001 <001 I
Tatal setal - Chromium 2/L H 0.0700 1 < 8,007 <0.007 ¢0,007 ¢0.907 < 0,007 <Q.007
Total metal - Cooper /L ] po.0t00: <000 <gO1 <000 <01 <0.01 <0.01
Tatal setal - Iron /L ! 9,300 ° 0. 16 0.02 n.14 0.34 0.28 0,32 I
Total setal - Mercury ng/L 1 ©6.000t : 0.00035 O0.0004 2.00035 <0.0081 0.00208 0.00203
Total metal - Nickel /L : 0,200 ' <001 <201 <001 <008 <0.00 <0.01
Tatal setal - Lead M/l ¢ 0,300 B.005 < 0.00 0.003 40.002 <0.002 0.09% I
Total setal - Antisony LY i €.00%0 | <0,0007 0.0009 0.0011 0.0013 0.0031 0.0033
Tetal met3] - Selenium (512 : 0.0DS50 ' 6.063° C.000° O.0026 0.0C30 0.0038 0.0013
Tatal eetal - Thallium aa/L 5 NG 7 0.7 a,7. .7 0.7 0.7
Tatal petal - Yanadium oo/l PoooOo3er <00 <09 <000 (009 <0.08 0.0 l
Total metal - Zinc n/L H G.0:00 0,53 < 0.02 a,8! 0.37 0.48 0,49
Volatiles halogenated i d l
L. 1. t=Trichloroethane ug/L : 10 H ¢ <10 88030 <10 2049 <10
t.1,2,2-Tetrachloroethane ug/L : 10 H {10 (1 ¢ 10 < {10 10 I
L 1. ZTrichioroethane w/t i 10 : <18 410 <10 10 <1t <10
L, 1-lhichloroethane wil 1 : {10 <10 <10 10 <10 ¢ 10
L. 1-{iich | oroethylene L  } 18 P <18 <10 <10 <10 <10 <10
L 2-Oibroacethane ug/L [ 10 : ND ND N ND ND N I
{Ethylene dibromide) i H
L. 2-ichloroethane ug/L 4 10 H <10 <10 i <10 <10 ¢4
(Ethylere dichloride) : I
L.2-Bichigrearopane ug/L l 10 L <0 <10 <10 {1 10
L, 2-Dichlgrobenzene wp/L H 10 ¢ 10 <10 410 <10 <10 < 10
1,3-Dichlorobenzene ug/L f 19 <10 <10 ‘10 <o ¢t 1
L. &-0ichigrobenzene ug/L [ 10 ¢ 10 <10 < 10 10 10 <10 I
Sromtora ug/L i 10 ¢ 1B 1 <10 ¢ 10 ~ 10 ¢ 0
Cabor tetrachloride ug/L ! 10 H <10 {10 <10 <10 <10 {10
Oilmcwnzene wg/t ! 10 <10 {10 <10 <10 <10 <10 l
Morotors W un/L ! 1 : {10 410 {10 <10 g82.4 ¢1
== — L
cf Bemoit Lagerde. chemist X3 far Souchoy, :'.::ﬁ J



:tem

SAMPLING: APRIL 10 T2 |2

|-|§‘a.
CLIENT: COURTALLDS UNITS  GDETECTION ! PUWP HOUST IMLET  ACID RECOVERY SITE ALMAL INE
PROJECT MUMEER: D547 ILIRIT * FRIDAY SATURDAY F2:DAY SATURDAY FRIDAY SATURDAY
Cis-1.2-Dichleroetnylene ug/L : NI i 410 510 <1 <10 110 ¢ 10
¢is=t,3-Drcnlwooropylene uz/o ! 10 ; <10 710 <10 4 10 ¢ 43 <10
Dibromochioromethane wg/L | 10 Poo41e <1 <10 <1 ‘10 10
Disremonethane /L i ND ND ND ND L] ND ND
{Methylene Bronide) 4 i
Dichlorobrosoethane w/L i 10 S (1] <10 <10 <10 <10 <10
Etwl chloride ug/t i M g ND N L1 ND N ND
Methyl broaide ug/L | ND I ND ND ND ND ND ND
{Broeomethane) } ; '
Methyl chlorice 17, 1) ND ¢ 10 {18 210 «10 <10 1
Fzthylene chioride ug/L P10 o410 ¢ 10 <10 <10 710 <18
Tetrachlorcethulene wl 110 i <10 <10 <10 710 <10 710
{Perchloroethulene) ! i
Trars-1. 2-Dichlcrcethylens ue/L {10 L 1a ¢1p ¢ 10 <10 <10 ¢ 10
Trans-1,]-Dizhiorcorooylene ua/L | ND I ! ND ND ND ND !
Trichlo=oeth:lsne o/l oot 10 <16 <@ <10 710 <10
IUim;l chlor:de ug/L | NP : ND ND ND qD ND ND
{Chloreathylene) ] I
'Valati!es. ngn-chiorinatec |
Benzene voll 10 o401 <10 7 10 M L 1 <10
Butadiene v/l 10 1] (50 <30 €5 ¢ 50 < 50
Cumene w/l ¢ 10 LR - { %0 <30 <% <50 < 50
Disthyl benze-e va/l, ! 10 P50 {50 - 50 % 580 < 50
Ethul toluene vt 13 v ¢ 50 {5 £ 90 < 50 <50 ¢ 50
Ettylhenzene wo/k. 10 A {10 10 - 10 1l 10
Propulbenzene wll 1G R . 9In <30 < 50 < 50 - 50
Styrene ue/L 310 A {50 €50 <%0 < 50 7 50
lTuluene WA ¢ 10 F <10 410 <@ < 1l e
T=imethylbenzengis) w/L ¢ 10 V<50 <50 < 90 ¢ 50 {50 {5
Iylenes w/l 10 I - {50 < 50 <50 <30 ¢ 50

l Volatiles, Water Soluble

Acrolein ug/L 10 <50 ¢ 50 (50 < 50 <50 < 50
Acrylonitrile w/L 10 (50 (% ¢S (0 <50 <50
Carbone disulfide ug/L

I Extractables, Mase Neutral

S0 R {10 <1 {10 <10 <10

am wm wm Ew mm mEm WA AE mR TE mm AW mE Tm mE mg Em v

2.4-Dinitrotoluene mo/L 0.01 ¢ < 0,005 ¢ 0.005 ¢0.008 ¢0.005 40.005 < 0.905
2,&-Dinitrotoluene mo/L 0.01 ¢ < 0.003 ¢0.003 <2003 <0.03 ¢0.003 ¢0.01
2=Chlgroethyivinylether eo/L 9.01 ¢ < 0,050 <O0.0% <0.050 ¢5.0°9 ¢0.050 < 0.050
a-Bromochery. ohemyl ether sg/L 0.01 * ¢ 0.006 <0.006 ¢0.006 ¢0.00& <0.006 < 0.00%
&Chloropheny! Dhenyl ether mg/L 0.01 ¢ ¢ 0.005 < C.00% ¢0.005 < 0.005 {0005 ¢000%
Acenaphthene /L 0.0t ! ¢0.001 ¢0.00t <0.001 <0.00! <0.001 < 0.001
Acenaphthylere 29/l 0.0 ! <0001 < 0.DD1 <0.0010 (0.001 <0.00% ¢0.00¢
Mthracene ag/L o.0L ! €000 <0.001 ¢0.000 <0.00t <0.009 <O0.001
Benzialantiracene m/L 0.01 ¢ ¢0.00t <0.00t “0.0001 <0@.00t ¢0.001 < 0,001

_ =3 —R4
. Benoi* Lagarde. chemist — — ke Poychod, chemist
XTI-4




SAMPLING: APRIL 10 TO 12
Ao |
CLIEWT: 7 T 005 WITS  IDETECTION | PUMP HOUSE IMLET  ACID RECOVERY  SITE ALNALINE
FROJECT M255: D567 TLINIT ' FRIDAY GATUEDAY CSITAY SATURLAY FRIDAY GATURDAY I
Benzidine /L ¢ cDOL WD ND D ND ND ND
enzafalo,*e-2 sg/l 0.0 ! < 0.002 ¢ GO0 4 0.002 €0,000 ¢ 000 < 0.002
Berzolb}fi.z* 2nthene Y 0.01 ¢ 0.014 (2,000 9,003 0.3 40.002 0.008 I
Benzoighi ) o= lene Y N 0.01 ! < 0.003 ¢ 0.003 ¢ 0.0 <0.003 ¢0.003 ¢ 0,003
Benzalk}tlocnthene /L 0,01 ¢ < D002 <0002 0.005 <0.002 70,002 ¢<0.002
Bezyl butyl shthalate /L 0.0t ; ¢ 0,008 <0.008 ¢0,008 <0.008 <0.008 ¢0.008
Bisi2=chlzroet omylaethane g/l ! 0.01 ! ¢ 0.006 < 0.008 < 0.006 <O0.006 ¢0.006 ¢0.006 l
Kisl2-chic=z:sapropul Jether s/l I p.0f ! - 0.004 <0.004 <¢0O,004 ¢0.008 €0.004 < 0.004
¥is(Z-chlorz=thyl lether s/l ! 0.0t } ¢ 0,050 < 0,050 ¢0.058 < 0,050 (0.050 < 0.050
Fis-2-et*. ~s-ul phtalate s/l ! 001! <0.002 ¢0.002 <0.002 <0.002 <0.002 ¢ 0,002 I
Chlgronathtz.eme g/t ) 001! ND D ND ND ND ND
Chrysene /L 0.01 ! ¢ 0.002 ¢0,002 <0002 <0,002 ¢0.002 < 0.002
Di-isobuty} =-*hajate g/t ! 0.01 ! < 0,002 ¢06.002 <0002 ¢0,002 ¢0.002 <0.002 l
Di-n-tuty! z°<halate %Y 0.01 @ ¢ 0,002 ¢0.002 40,0682 (0,002 €<0.002 ¢ 0.002
3. 3 Dickizmzoezidine g/t | nL01:  ND ND D ND ND ND
Di-n-octy! --malate /L ¢ .01 0.1 0.09 0,38 0.0% 0.0532 .4
Dibenzta.» 2-Thracene ne/l ! 0.01 : < 0.002 <C,002 ¢G.002 ¢0.002 ¢0.002 < 0.002 I
Tiethyl oot siate ML 0.01 ¢ 0,002 ¢ 0.002 ¢0,002 (97202 <2.002 ¢ 0.002
Dinethy; et :-zlate sl ! 0.0 | ¢ 0,007 < 0.007 < 2.007  O.GO7 ¢ 0,007 < 0.007
t.2-Dishems. ~ydrazine s/l ! 001 N ND N M ND ND I
Flugrantts~e s/l ! 0.0t ! ¢ 2,00t <000 < 0,200 <0.000 (.00 < 0.001
Fluorene wil ! 0.01 !« 0,001 ¢ 0,06t 0001 <0.%! ¢0.0C < C.001
Incerail, 2, ~zd}pyrene PAT/ 0.0t @ ¢ 2,000 < Q.00 <0000 <007 40,001 < 0.001
Isopharore wil 0,01 ! £ 0.004 ¢ 0.004 <0004 <0006 <0004 ¢0.004 I
Mpthyl mact<-zlene ng/l 3 g.01: ND ND NP NE ND ND
N-Ni trosozi=sThylanine mo/L .00 ¢} <000z <0000 < m002 0002 <0002 O 0.0CC
N-Kitrosoz::® =y lamine we/l | 0.01 | < 0,002 ¢ 0,007 ¢£.000 <0660 (0,007 <800 I
N-Niteaspz: z=aoylasine w/lk ! 0,01 | < 0.029 ¢0.020 ¢3.6820 <3020 (0.020 < 0.020
Naghthalers wo/l | 0.01 ! ¢ 0,060 <0001 - 500 <000 <G001 ¢ Q.0N
Nitrotenzere L 0.01 : < 0.004 ¢ 0,004 ~ 0,006 ¢ 0.4 7 0.006 < 0.006 I
Bhenamthez-s /L | 0.01 @ ¢ 0.00! ¢ 0.00 79301 <8000 <000 <0.001
Pyreres mL | 0.0 !+ 0,001 ¢ Q.00 000 <0001 < 0.0 < 0.001
Extractables. Acid ' : I
(2 g = -} H }
2.3.4.5-Tet+2zhlgrophenal g/l ! 001: N M W @ 0 N I
2.3.4, 6-Te*=z hloroohenol gl 001! ND ND WD N N ND
2~chioronke~s_ s/l ! 0.01 !¢0.005 <D.005 <0.00% <0005 <0.005 <O0.00%
Z,FDichlor=ohenol (%Y S 0.01 :<0,005 <0.005 <0.005 <0.00F <0.005 <0.00% l
2 4-Bichlcez=-amol w/l ! 0.01 :¢0.007 <0.007 <0.007 <D.007 <D.007 <0.007
2.4, 6=Trich: =-cohenal gt ! 0.01 !<0.006 <0.006 <0.00¢ <0.006 <¢0.006 <0.006
2. 4-Dimetr,. chenol o/l ! 0.0t :€0,002 <0.BDZ <0.002  <Q.DBT 0002 <D.002
2. 4-Dinitrez- 200l ol 0.0¢ <0.009 ¢D.009 <0.009 0.01 <0.009 <0.009 I
Z=Nitrooners’ s | 0.0t !¢0,005 <0005 <0.20% <O0.00% ‘D.005 <0.005
b &-Jiritro—z—cresol s/l | 0.01 !¢0.004 <¢0.00s <O.C3 <G,904 <0,004 <D.OC4
&Ehigre—~——220] s/l 1 0.01 D003 <0003 B.W M09 003 <0.003 I
i-Nitroptas:. oY R 0.01 :<0.003 <¢0.003 <0.003 <0003 <0.D03 <¢D.0O3
Famtachioroz-2nol oL ! 0,01 !¢0.003 <0.003 /0.°03 <0.003 0.8 0,51
Pheral Ml | 0.01 1¢0.003 <0,003 <¢0.003 <0.0C3 <¢2,003 <0.003 I
=i W
Penoit Lagarde. chewist XS Asr Rouchoy. cherist l




CLIENT: ({205

eco

IﬁjNE-? IS D567

Extractables.
Orcangchisei=2 Pesticides

Algrin
zere hevaz>loride, alpha
zeme hexaz=loride, beta
e hexa—loride, gamea
Chiorcane
lardane, a.cha
thlorcane, gz=ma
Dieldrin
Endosuifan. 4nha
Endasulfan, Xata
Endesulfar . fate
Endrin
Endrin Alde~, 2@
Heptachior
Heotachlor excxide
Methorychlcr
0.0"-D0T
o.0’-D0D
B, 0" -00C

Ii. o'-DOT
Jaxaphane

Extractables.
Neutra. -Chigrinated

1.2.3,a-Te*=z -~ lorobenzene

' 1.2,3.5-Tetrz chlorobenzene
1.2, 4=Tpichlz=obenzene
2,3, &-Tr:ch1==ntoluene
2.4,5=Trichlz=ntaluene
2,b.a~Trichic=otoluene
Heptachlorost_rene
Hexachlorober zone
Hexachlorobu-idiene
Hexachloroet™2ne
Rexachlorope=*adiene

I Octachlorost,™ene
Pentachlorobe" 2one

thiorinated - :benzo-o-dioxins

and birzofurans

SA=S_ING: APRIL 10 TO 12

2.3.7.8-Tetrz=nlovrodibenzo-p-dioxin

Octachlorod: ~e~ze-p-dioxin
Octachlorodise~zofuran

Tatal heptac~ orirated dibenzo-p-dioxins

Tatal heotac _prinated dibenzoturans
Tatal hexach.-rinated dibenzo-p-dioxing

-~ |

piSe
INITS 'DETECT’ON ¢ PUMP HOUSE TNLET  atlll RECUVERY SITE ALMALINE
LIMIT ' CRIDAY GATUNDAY S8:7:v GATURDAY FRIDAY SATURDAY
wg/L ! 2.01 :¢<0.01 <0.01 0.0 6.1t <0.01 0.0
ug/L } 0.01 <@.0! .00 <00 <0.01 <001 <0.01
ug/L I 0.01 :¢0.01 @.G1 LM @0 <001 0.0
ug/L 1 p.01 <000  <0.1 .1 0.0 <001 .01
ug/L | 8.01 (<001 Q.01 @0 0., @0t 0,01
ug/L ! 0.02 $¢0.1 ‘0.1 M 0.1 0.1 .1
ug/L f 0.02 !<0.0t <0.01 <621 0.0 <0.01 <0.01
wo/l : 8.0z '«0.08 <0.01 <001 <001 .01 {C.01
ug/t i 0.02 (<0.01 @.0 @0 <00 .01 <0.0¢
uo/t i 0.02 :<0.0! @n 0. 8o <0.01 1 81)8
ug/l H 0.02: W ND Np ND ND ND
ue/L H p.02 0.0 0,01 0 <0.m /n <0.M
ug/t | 0.0Z 7 ND ki D ND NB ND
vo/L | 0.91 <C.0Y <001 00 0.9 «G.01 ‘0,01
ug/L | 0.02 1¢2.2 0.0t 0.5 .k <0.91 B0
ug/L ' g.1 :40,09 .0 OE  <.D5 005 <009
uo/k. . 0. <C.0t {02.21 <0t <0.0! .00 <0.01
ua/L : 0.8 <C.01 £0.Ct £0.% “0.0t <0.01 0.0t
ug/L H 0.01 :<0.91 0.0 o <N, 0t £0.01 <0.01
ug /L I G.01 140.0f  ¢6.01 a0 <0.01 .01 <0.01
ua/L | 0.1 140,15 O.1% 4018 <0.15 1S D13
{ H
i !
my/L : 0.0t ; ¢ 0.005 ¢ 0.00% <0505 <0.003 {0,005 ¢ 0.02%
ng/L . 0.01 ¢+ ND ND L} N NG ND
ra/l H 0.01 ! <0004 ¢« 0006 £0.008 ¢ 0.00& < C,D04 ¢ 0,004
ng/L H 0.0t : N ND ND ND ND ND
/L : g.01 7 ND N N ND ND ND
mo/L ' g.01 ¢ ND N L] ND ND ND
aq/L H .0t N )] N NI ND ND
a0/l : 0.01 : ¢0.01 <001 ¢80 (001 <001 < p.0o!
m/L ' 0.01 ! <0.008 <0.008 <3008 ¢0.000 <0.008 < 0.008
/L b 0.01 ! € 0.015 <0.01% <2015 <0.0:5 <0,015 < 0.015
ag/L ! 0.01: ND M N ) ND ND
/L H g.o0: N N ND .| ND ND
ng/L H 0.01: ND ND N) 1] ND ND
ug/l ¢+ 0,0003 ¢ 0.0003 o (R ¢ 0.0008
waf | # 0.0003 ¢ C.0D11 2, ¢ 0.0010
/Lt ¢ 0.0003 i< 0.0004 < 4,007 < 0.0004
ug/t ' # 0.0003 :< 0.000 < 0.0010 < 0.0010
wvg/L ¢ & D.DO0O3 i< 0.0005 ¢ 0,004 ¢ 0.0007
we/l ¢4+ 0,003 i< 0.0005 < 0.0008 { 0.0C08
Bemoit Lagarde. cheaist XI6 f Mﬁ‘rﬂ!l.




SAMPLING: APRIL 10 TO 12

MISA
CLIENT; Lo 2ADS UNITS  :DETECTION ! PUM® HOUSE INLEY  AZID RECOVERY SITE ALKALINE
PROJECT NMZZT: PS&7 wniT ' FRIDAY SATURDAY FRIDAY SATURDAY FRIDAY SATURDAY
Total he-ac~.—-inated dibenzofurans "Tue/L % 0.0003 :< 0.0003 X 7 D.n0g? .
Total perta=.c=1inated dibenzo-p-dic=ing w/L ! s 9.0003 i< 0.0006 7 ho0x ¢ 0.002)
Total pe=tiz- ‘orinated dibenzofurins ea/l e 2.0003 3¢ 0.0092 £ 0,200 < 0.0005
Tatal tetrz-—lorinated dibenzo~p-dioxins up/. ¢+ 0.0003 i< 0.0003 40,0011 < 0.9008
Total tetrac~:orinated dibenzofurans uwg/L ' & 0,0003 1< 0.0002 ¢ 0,0007 < 0.0007
0il ang greas2 (Solvent Extractables) ug/l ! 1000 ¢ 920 820 1140 1200 2200 2500
0il and gre:ze minerals (Solvent Extractables) wo/t & 1000 ¢ 510 18 m 500 100 1400
PCB'S : ;
PCR'S wo/t | 0.10: <0, <01 <Bt @1 L0t (O

{ID aroclcrz Tresent & total conc.

-

Benoit Lagarde, chemist
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I GAMPLING: APRIL IC TO 12
PIsa
TENT: £0US"2LDS WNITS  IDETECTION STORM S17E ACID
i)JECT NEIS: D547 ILINY ¢+ FPIDAY SATURDAY FRICAY SATURDAY
Dhemtcn: (3 Demang <003 sa’L ¢ 10.000C ! 2 Y 558 22
an i e ma/l Co0.0010 ¢ c0.0r (001 <001 <OC
drogen ¢t '™ : N.A, ! ' T.4 7.3 1.9 1.8
Soecific com2.-tance pabos/ca | i 70 850 12500 13500
jtrogen - Aeeonia plus Aseoniud rq/L i 0.0t00: <O.t .1 0.1 .1
Etrogen - Niorate plus Nitrite /L 1+ 0,150 0.3 0.0% 1.7 1.86
jtrocen - Nitmite m/L : a3 1+ @Ot <0.01 40.0! <0.01
Nitrogen - K:trate m/L i .15 : 0.3 0.0% 1.7 7.85
itrogem - Tz7al Kjeldahl Nitrogen ma/L ! 0,3000; .06 2.05 .14 0.3
ganic caric= - Dissolved (DOCH ag/L H 0.500C | 13 2.3 143 150
Tatal Phosots=us s/l f0.0800 1 018 0.12 0.08 0.05
atal suscen>ad solids (TSS» /L | 2.0000 ¢ 44 6.4 55,3 Bl.&
lﬁmlics (LA /L {  p,0010' 0.006 0.0007 0.m9% 0.08
otal metal - Silver no/L ' 00,0300 0001 ¢0.0:2 0.005 0.0013
iotal metal - Aluminium LN ' 0.0300 ¢ <0.03 <0.03 e.03 <0.03
atal seta! - Arsenic ag/L : 0.0050 ' 0.001& 0.0C14  0.00C4 0.9027
Totsl reta. - Rerrullion so/L | ND ¢ 0.003 <0.003 <0.003 <0003
o*tal setal = Cadmium ng/L ¢ 0,000 ) ¢ 0,000 < 0000 <0.000 <0.00t
atal seta} - Cobalt m/L foe0f00: <001 <001 <o0.D <00
Tatal setai - Chromiue m/L © 0.0200 ¢ < D.007 ¢ 0.007 : 0,007 ¢0.607
atal met2! - Copper no/l ¢ 0.0tm:! c001 <20 <00 <00
otal wetal -~ Iron m/l fo002e: 070 0.78 A 2.0%
otal metal - Mercury /L ' D.000Y * D,0004S 0.00CSC 0.00:58 0.00242
Tatal meta. - Mickel ng/L |00 <001 <0.01 <01 <07
atal met2i - Leao ne/L ! p.0300 ¢ 0.004 0,005 0070 0.0
or2l eetal - Antimony ma/L P 0,008 ! 0,062 0.0011 0.00a2  £.OCAS
Total met2l - Selenium me/1 © 0.0050 @ 0,002t 0.0020 QD52 0.00CR
atal setal - Thallium ma/l : ND V0.7 .7 0,7 0.7
[ata! pet:! - Vanadium 0/l ] 030! <009 <009 A0 (L9
Tatal wetal - Iinc sg/t N 1 L L LA 1,;9 42,5 4.5
'h.htiles haloenated § !
1.1, 1-Trichio=oethane wa/L i 10l 983,48 210 TEW.S <10
1. 1,2,2-Tetrazhloroethane ug/L HE L L L <10 <10 <10
L. 1, 2-Trichlcroethans ua/L | 10 : ¢ 10 <12 <10 <10
L.i-Dichloroethane ug/L i 10 : 10 <10 (10 <10
t.1-Dichlorosthylene wit i1 {oC1e {10 10 10
L.Z-Dibroaces-ane “ugll i1t : ND ND N )
{Ethyl ene dibroside) | H
L Z-Gichiorcathane ug/L L 10 H <19 <110 7 Y {10
{Et~y.e~a dichlaride! { ;
L 2-Dichlorz-=apane ua/L i 10 R <10 41D <10
1. 2-Dichlor=>erzene vo/L HE 1 o1 59.44 10 1.5
1, 3-Dichlorcrenzene ug/L |10 roo<1n {1 <10 (10
ll.#—ﬂi:h'.ar*::enzﬂ ug/L f 10 <10 <10 <10 10
¥mmafare ug/L ' 19 : <10 {10 <10 £ 10
Carbon tetraz™loride ug /L i 10 : {10 <10 <10 {1e
Orlarobenze-= ug/t P10 b 410 <10 <10 <10
' Orlorafore wo/L | 10 ; 10 <10 <10 L]

' Rengit Lacarde. chewist ,2 Rouchidy. :hl‘l!:st




TLIENT: COLT &0
PROJECT MME27: D567

CAMPLING: ASRIL i€ To 12

Cis-1,2-01z" [ ==oethylene
Cis-1.3-D:<- . -=ooronyiene
Dibrozachice=2thane
Dibromonetna-e
{rett;_=ne Bromide)
Dichlorctronomethane
Etimgl chlor:2e
Wethy! broa:le
{Rroeceethanel
Methu! chic=.de
Methyleme c*.2ride
Tetrachlarce s> ulene
{Perc: > 2roethylenel
Teraps-1,2-%: 2" loroethulens
Trans~1,3-0: 2~ 1orocrooylene
Teichloroes™, lene
¥inyl chlcrize
{{ho=o=thulene)

Voiatiles, ~z~-chlorinated

Benzene
Butadiene
Cumene

Diethyl beniz-e
Ethyl tolue-s
Ethylbenzena
Propylbenze-2
Sturene

Taluene
Trimethylho= zonels)
Tylenes

Valatiles. kzter Sojuble

Acrolein
krylonitrila

Cartione disc’fide

Extractables. Base Neutral

Z.4-Dinitrcs s liame
Z&-Dinitrorsluene
2=Chloroeth:, © vinylether
#~Bromoohes . shenyl ether
&~Chlarsphs~ 1 gheryl ether
Acenaphthane
Acenaohthyle=w

Mythratene
Berzialanth=2cene

f

L HCT

WITS  IDETECTION STORM SITE ACID
HIN, i) { FRIDAY GSATURDAY C2ITa¥  GATURDAY
ug/t ! ND i o 10 <0
wdt ! 10 ¢t 419 <10 < 10
w/L 110 419 ¢ -1 10
ug/L ' ND : ND ND ND ND
ug/L : 10 | <10 <10 10 <10
ug/L PN : L] ND L) ND
ug/L i N ! N ND N ND
ug/L ! ND 10 {10 <10
wlt ! 10 10 10 <10
Ll L 10 cm <
v/l 10 | < 1C <10 <10 <10
wa/l ND : ND ND NG ND
ug/L 10 I <10 <10 <10 <10
ug/L ND ND NI ND
ug/L 10 : <10 <10 ¢ 10 ¢ 10
u/ ] 10 . €30 ¢ 50 {50 <50
wg ¢ 19t <30 150 <S50 <SO
ug/L 3 11 <50 <%0 < 5D - 90
wg/L 10 H {30 <30 < 50 < 50
we/L 8 10 ' <119 <10 < 10 ¢ A0
w/L 10 % <% <5 ‘%0 <50
wag/l ¢ 10 SR -1 < 50 4 50 < 50
ug/L |} 10 ! <10 {19 10 10
usfi 10 ' < 52 50 + 50 ¢ 50
wg/L ¢ 10 ' £ 35¢ 450 <30 <50
wh f 10 ¢ <%0 (5% (50 (%0
ue/L ! 10 : < 50 < 50 <50 ¢ 50
w/t 1) ' <10 <10 <10 <10
e/t ! 0,01 ! <0.005 ¢ 0,005 «0.005 ¢0.005
m/L 0.01 § < 0.003 < 0.003 < 2.203 <0003
w/iL 0.01 : < 0.050 ¢0.05 <0.050 <9.050
m/L | 0.04 ! < 0.004 {0.006 - G.00% < 0,004
Y g.01 ! < 0.005 <0.005 <0009 ¢0.905
g/l ¢.01 ¢ ¢0.001 <0000 S5.300 ¢0.001
M/l 0.01 } ¢0.001 <0.001 70,001 <0.001
m/L !} D.01 ! < 0,001 <0D.000 <0001 <0.001
[ Y/ 0.0t : ¢0.001 ¢0.001 <0001 - .00

o % 2
Benoit Lazarde. chemist Hm:z:lnit
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' eco

I SAYPLIMG: APRIL !0 TH 10
MISA
QLIENT; £ 7208 (MITE IDETECTIOW | ST cITE ACID
PROJET W iZ3: 567 LINIT EFRINAY SATURDAY F3ILaf  SATURDAY
e miL | .01 ! KD W 40
Bapasigloseq mgil | 0.40 ¢ < 0,002 0,002 - 2002 <0002
Benzz (bl zanthens sgil b o.00 ! €0,002 <O0.002 <7002 <0.002
mige: o= glene wail 0.01 t < 0.003 <0.003 /0,003 ¢0.003

Bencp i)l o=enthane mil ! .01 ! ¢ 0,002 <0002 40,002 <0.012
Benzul Butyl Ththalate miL p.01 ¢ 0,008 ¢0,008 6,28 <0.008
Bisl2=ch) == 7= thony hmethane T 0.01 : < 0.008 < 0,006 ¢0.006 <0.006
Bigll=chlz=r:sooropul lether sl o.01 i < 0.004 < 0,004 <O.006 < 0.004
Big(J=gchlz=iathyl lethar [T 0,00 ¢ < 0,050 <0.050 <0050 <0.050
Brs-Z-wt-ultEvyl ohtalate il f 0.0 ¢ (0,002 ¢ 0,002 <0002 <0.002
Chlgremast -3 ene sl o 001 ND WD ND ND
(hryzeme mil .01 | ¢ 0.002 ¢0.002 4 .002 < 0.002
Bi-iscow=:l ==thalate e/l mEl 1< 0,002 < 0.002 < o.002 <0.002
Di=r=cut, . ==shalate ML o.01 ¢ <0002 < 0.002 < 2,002 < 0.002
I 3=0tss renzantiding L 0.01 | ND ND 3 N

l:':-f—un;: = <nalate il | 001 032 0.1 C.E L.06
Pites=fg,*'2=thracens -1 B f.01 ¢ 0.002 - 0.002 < 0.000 < Q.002
Diethyl pov~2late s/l ! 4.0 < G002 < 0.002 ¢ 0,002 < 0.0
Dimethyl s*<-alate /L 0.0 : «0.007 7%, <7007 4 0.e07
1.2-Dipher: . Hydrazine s/l 0.01 ¢! ND ND N ND
Fluoranihers g/t 0.01 @ ¢ 0.000 ¢ 9.001 J.00t < 0.00¢
Flugrene m Gt @ <000 <000t C LDt < 0.00
Tnderait, 2, T=:dioyrene m/L 0,01 - o.0m - 000 < I00F < 0.0
Isaohorpee /L ! 0.0t ! < GA0& <0006 - 73 {0,004
Mathel nz2tc-alene g/l ! .01 ! N ND 1] ND
N-Nisrpscéips-hylamine mA 0.0 ' 40,002 ¢0.002 ¢ 0002 <0.002
mNitroscsiz-aylanine wg/l Q.01 | ¢ npoz 40002 0 .2 {02
N-Miteoeooiz-opylanmine s/l 0.0 | <0.020 <0020 <E2 0,020
Naphtrale-o /L C.0t ! ¢n.0 ¢ S0 2200 < 0.9
Nitrohe=:e-e o/l 0.0t ! < 0,004 < 0.0D4 /2,008 <D.004
Pheriantt=c2 mofl ! 0,01 ! - 0.000 <0,001 © 236t < 0.001

I"uﬂne miL ! 0.01 ; ¢ &.0M <000t ¢ 500t < 0.00!
Extractat.es. Acid ; }

{PhenzZics) H

l2.3.4.5-'!'e‘:-a:hloruphenol m/L ! 0.0t ND ND N L]
2.3. b, &-Tet=2-hlcroghenol g/t | 0.01 ¢ M ND N ND
d=chlcegzer:l e/t 0.0t !<0.005 <0.005- -<C.205 <0.00%
2, Hlich!=2chenol ~wafll D.01 !<0.005 «0.005 <0.0% O0.05
Z.~Dichimezenol , s/l 0.01 :<0.007 <D.007 <0.2%67 <0.007
2.4, & Tr 2~ ~rophenol ag/L ¥ 0.01 i¢€0.006 <D.006 <¢0.72% <0.006

I'.’.'*-Die.et‘,i shencl st ¢ 001 IQOR Q.00 Q.01 0.002
2, 4=0jnitesompl s/l 0.00 :<C.009 0.009 <0.X9 «D.209
Z-Nitrop*2-2. /Ll ! 0.0 :<p.0OS <0.005 <C.05 <0.DOS
&, p-Tnitro—c—cresol w/L 0.0t :/0.004 <C.008 (0,204 <C.004
4~(hlreg—-—2s0i mL ¢.7t :¢0.003 <0.003 ¢0.003 <0.003
b-Nitrophersd g/l 0.01 :¢0.203 <0,003 <0G 40,000
Pentachlcrsz-enol /L 0.01 3<0.003 ¢0.063 C.24  <D.003
Phenc] o ! 0.0f !¢0,003 <0003 <0.03 <0.003

l Beroit Lagarde, chemist hﬁisft
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SAMPLING: APRIL 10 T 12
¥154
CLIENT: CoTaD5 UNITS  CDETECTION | ST 317E ACTD
PROJECT M™32%: DSb? WwINIT | FRIDAY SATURDAY FRIZaY¥ Suﬂ‘v’P.fPDM
Extractables. I !
frganach.c* e Pesticides H

Aldrin ug/L ; n.01 '0.01 <000 <021 <D
Benzene heriz~loride, aloha ug/L : g.01 <001 <000 001 <0.01
Benzene hevzz-loride. beta ua/l, : 9.0! ¢0.01 .01 0.0 <0.O%
Benzere bexaz-loride. gamma ug/L : 0,01 i<0.01 <0.0¢  <D.C! <D
Chlordare uo/L : g.01 DOt <001 D00 <BOM
Chlordane. 32ka ug/L : 0.02 0.1 .1 {.! 0.1
Chlordane, gavea ug/L H 0.0z i¢0,01 <0.01 ‘0.0 0.OY
Dieidrin ug/L H g.02 o0 <@l BT <0.01
Endosulfar. flha ug/L : 0.02 :¢0,21  <O0.01 .00 .01
Endosulfan, l&ta uc/L : 0.02 <000 <001 <D0 <0.D
Endosulfan z_.fate ug/L ; 0.02 0 N ND up N2
gndrin ug/L - .72 0.2 <001 DD <0LU
Endrin Alde-_ e ug/L : 0.7z % ND ND NC ND
Heptachlor uoil ' g.o1 g <000 0.0 <0.DM
beptaghlee s:ovide uasL H 0.92 1¢0.01 @G0 <G00 <0LO1
Methowychiz= uo/i ' g.1:-0.02 @05 0.0 D05
o.0'-00T ua/l ; 0.0 <01 e 0 4GLCE
p.0’-00D ug/L ] 0.01 :<0.0! <0.01 Q.o 0.0
p.0"-DDE g/l ' g.01 0.0t M0.01 0,51 0,01
2.0°-DOT ug/L d 0.0t :<g,01  «0.0: ‘0.0 {0.0¢
Toxaohene ug/L ' 0.1 10,15 .15 B DG

Exfractab. ==,

Megtea . ~Thlo=inated
142.3.4="27=22n1prabenzene ma/L i 0,01 ! <0005 <0005 <2205 <0.005
1.2.3.5-"et~z chlorolenzene ng/L : o.M ! ND ND LA ND
1.2,4~Trick. 2=pbenzene ng'L ! 0.01 ! < 0.904 < 0,004 <0.7C4 <0.004
2.3.&-Trichio=otolueme mo/L ! 0,01 ¢ M ND N NG
2.4, F=Trich. z=atoluene /L ! 0.0 ! ND ND W WD
2.68,8=Trich. s=otoluene /L | 0.01! W ND N2 ND
Heptachloroe:rene /L | 0.01 ! N NI NT N
Herachlorobe sene ng/L ! 0.00 {1 <800 <00 <001 <00
Hexachloeote: * adiens /L | 0,01 | < 0,008 <0.008 <6908 <0.008
Hexachloroet*ane a0/l ! 0.01 ! <0.015 <0015 <025 <0015
Hexachlorone~ tadiene /L ! g.01 1 ND ND N3 L]
Octachloros s rene g/l b o011t M ND L] ]
Pentachloreiz=2zme /L I 0.3 N ND 4] ND
Qlorinated - :enzo-a-dionins ' '

ang Dis=zoturans f :
2.1.7.8-Te?~3-4lorodibenzo-o-dionin wa/L !¢ Q.0003 i< 0.0014 < 0.°€57
Octachiorod: ~enzo-p-dioxin we/L @ 0.0003 i< 0.D015 ¢ 0,058
Octachlorod: zenzofuran w/ [ # 0,0003 (< D.000% < 0.0409
Total heptar .orinated cibenzo-p-dioxins wo/t & 0.0003 i< 0.0012 ¢ 0.7088
Tatal hentaz-Zorinated dibenzofurans wa/L [ # 0.0003 i< 0.0012 £ 0,743
Tatal hexacr orinated dibenzo-p-dioxins wg/L | # 0,0003 :{ 0.0019 ¢ 0,073

Beno1t Lagarde, chemist 2 App hcﬁ‘mié
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SA™PLING: APRTL IC TO 12

HISA
¢ COUSTa A0S MiTE  (DETECTION STORY €ITE ACIL
CT MMEE=: D5AT ILIMT ! FRIDAY SATURDAY FRIDAY SATURCAY
Total h-ni:‘l:-m;.!rn crbencafurans ugit 1’y 0.0003 i< n.uui»&"' { ﬁi‘r.-iii"“"""
l:r:al. ~e-taz- orisated dibenzo-o-dioKins s 0.0003 !¢ 0.0026 4 10,0084
mtal sentaz- oorinabed dibengafurand wgil 4+ 0.0003 i< 0.0008 < 0,0031
Total tetra—orinated dibeno-o-dionins g/l 4 # 0.0003 i< 0.0014 < 0.0957
lfutal tetrac Sorinated dibeniobyrans g/l 3¢ 0.0003 :< D.0008 ¢ 10,0028
0fE and greica (Solvent Extractabies) vt 1000 ¢ 1200 1400 1900 ol 1]
lﬂt[ and greaza minerals (Solvent Extractables) ug/l | 1000 ¢ 600 400 1200 1:00
PCFS | !
ln:rs wg/L 0.10 7 <0.! I A AN |
¢[0 arocle=s >-esent & total comcd ' :

Benoit Lagarde, chemist Zr Rouchdy, chemist




GAMPLING: APRIL 10 T 12
0 ;
L TENT: ©F == LE5 INITS IDETECTION @ CARAVELLE €S2 UNLOADING
PROJECT W™323: [47 H8{, )0 ! FRIDAY SATURDAY FPIDAY SaTypbav
Chemical Gm:ze= Demand (COD s/ ¢ 10,0000 1 ¢3 B <3 3 l
Cyanide m/L pocomar 001 @O0 <001 0.0
Aydrogen 101 W) N P 1.8 7.2 2 £.3 l
Soecific co=ctarce whos/o | ' 430 420 350 70
Nitrogen - Amponia plus Amsoniua aa/l N N1 10, 1 B Q.1 .1 0.1
Nitrogen - Kxtrate plus Niteite ag/L | v 0,1500 ¢ 0.39 0. 43 2.5 0.10
Mitrogen - Miz=ite ag/L | .03 : <0.01 0.0 <0.0! <0.0: l
Nitrooen - Nitrate /L ! g.15 ! 0.9 0.43 0.5 0.10
Mitrogen - To3al Kjeldahl Nitrogen mg/L P 03000 0 1.1 0.45 1,27 0.9
Organic carse= - Dissolved <DOC> s/l ! 05000: 58 S7 6B 4.8 I
Total Phoszi=us a0/l | 0.0600 1 <0.01 <0.01 <0.01 0.0
Total susoe~-ed solids (755} ag/L {  2.0000 ' LN 2.3 3.9 a7
Phenplics rass) mo/L 0,000 2.005 0.003 0,07  0.004 l
I :
Tatal »etal - Silver wa/L 0030 Q00T 00035 0002 0.0M3
Total aetzl - aluminium ro/l ! a0 B0y <03 003 4603
Total set2! - Arsenic ng/L | a,0050 ¢ 0,002 0.0024  0.0017  G.L714 l
Total metal - Derryllium /L i ND rod0,003 <0003 (G003 (0003
Total metal - Ladeium pa/L ' Q.0020 1 ¢ 0091 ¢ 0,00 < 0.000 ¢ 0,00
Total oeta: - Cobalt s/l L Coe: 0.0 ce.m (N <00 I
Tatal aatz! - Chromivm po/L bG.oM0 ¢ R007 ¢ 0,007 < 0.507 ¢ 0.097
Tatal metz! - Cooper so/L | g.0:02 <00t (0,08 <40 <0.01
Tatal wmetzl - iron ma/L P o000 n Bl 0.08 ¢.29 0.34
Tatal aet3] - “ercury sa/L | f.000t ¢ 0.00025 0.0003¢ 0,20030 0.00C2 l
Tatal set2. - Nickel w/L ! p.od o <001 (0.8 <201 < 0.0¢
Tatal met:: - Lead ng/L | 0.2 ¢ C.Ms 0033 0509 0.905
Total sesz! - antineny ae/l | D8O 2000 Q0056 Q.02 0.340 I
Total wetal - Selenium ag/! | 00080 £.00t0 ¢ 0.0007  2,0000 ¢ Q007 .
Tatal met:i - Thallium ng/t | N 0 0.7 9,? 0.7
Tatal met:. - Vanadium s/t 1 0030 A0 <008 <L <0.09 I
Tetal metal - Iinc ma/L : 0.0100 3 0.%3 0.3 .15 2.02
Valatiles 2. >denated i : I
L.1,1=Trirhlo=pathane uc/L H 10 ¢ | <10 <10 ¢ 10 <10
1,2, 2-Tetra=41orpethane ug/l : 11 : <10 <10 <10
L.1.2-Trichls~oathare sl 1 10 i <10 <10 <0 l
L, 1-Dichlorethans ug/L i H R O (10 <10 <10
L. 1-Pichiorcethyleme ug/L H 10 | L4 |1 <10 <10 <10
t.2-Dibroanss-ang ug/L. P10 ' ND N ND ND
Ethyle-e dibromide) ! ! l
E2-Dichic=ma*tane ug/L : 10 i <10 1D 7210 <10
{E*+: g~e dizhloride) H H
b2-Richlz=zz=o0am uwn H 10 I <1 {10 <10 <10 I
1.2-Dichicrioenieme wo/l | 12 i T.07 31.08 10 10
L 3-Dichizrzzonzene ue/L {10 A ] <10 {10 L]
LA-Dichlorzzzzeme g/l ] 10 o<1 < < <10 '
Brasotors w/t ! 19 1 I <1 10 (1o
Carbon tetraz*loride ug/L 1o R O 1] {1 71 <1
Chigrobenzere wgil ! 19 1 <18 <10 <1 1D
Chiorctora ua/L | 10 : (10 <10 {10 < 10 l
Beroit Lagarde, chesist Jj‘:ﬂ_-l-a = M Rouchdy. chemist l
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SAMRLINE: APRIL 10 TO 12

mIsSa
TEMT: (ETMEDS INITE iDETECTION ° CARAVELLE 722 UNLCADING
F(LIECT wezi3z 567 AL » FRIDAY SATUPmaY <c3Ilay SaTURLav
e oethgleew — e W § fm fi e e
ér!,]{';:‘::':afﬂmlerﬁ woiL R . S £ 1 10 " 10 i
{gramge Lo 2rathane ugL | 10 4 {10 1 ‘1f ¢ 10
Dibroncrethe™E ua/L i WD . il LY L i 50
Mg Twnp Bromipe! : :
ichlorobroessethane wgrL : to ; <10 410 <10 ‘10
Ethyl chisrize gL i ND ! ND ND N N
mpthyl pemice wa/l PN : N ND ND ND
Iﬁ( {Broeomsthane) : ;
Mgl chiz=:3e ug/l H I U <10 <10 <10
Pethylere c-lTride g/t : ' <10 41 <10 <10
.Tltrimlr':e':'ylm mil ! ooy L1 100 10
|Pare . >roethylens) i '
Trans=1.2-0: = loroethylene ugdl S 1 Y10 710 7 10 <10
Trans=1. T=lr==1owrorong lene ugil PN ! ND ND e
richloroet-.lere ug/L ' 10 : <10 10 <10 ¢ 10
Vingl chixioe ve/L i ND ' ND ND ¥D
{Chlz=2ehylene) ' i
I‘hlatiles. =—=~chlorinated ) !
Benzene ugih i | < 10 218 <10 Lo
Iytadiene wit | I€ t 480 - 50 %0 ¢ %0
Cumene eoik | I [ - 450 . 50
Diethyl wemz=—e gp/l. f 10 r (4 30 30 ¢ 30
Erhy! tpluee wit. f A0 ¢ 3 €3¢ ¢ 50 3
Ethul banzere 11 IR H 8 2 10 v 4
Propylbes2:-e gl ! M0 R | - ¢ 30 {30
Styrang wal ¢+ 1 . 5 f 50 5d {23
Toluene pe/l 1 10 i £]8 {3 ] £ 10
Trimethy!horzeme(s) wi/l 110 I £ { 30 50 -1
Yuienes e 4 D I &30 £730 450 .50
Valatiles. becer Soluble H :
Acrolein w/t | 10 - <50 (50 {50
Acrylomit-ile wn |10 HER - | {50 {50 <50
lan-u:ne disultide wi | =t <@ (10 10 B
! : RE-ANAL YSED
Extractables. Base Neutral 4 !
] ]

l 2.4-Dinitrgroiuene m/L 0.0t : <0.005 ¢0.005 -0.005 ¢0.205
2.6Dinitra*zluene s/l | 0.01 ! < 0.003 <0.603 < 2.003 <0.003
2-Ct lovoetry - vimylether 0/l ! 0.01 ¢ < 0.050 ¢ 0.050 «2.050 < 0.0%0
#PFrosaphe- . ohemyl ether s/l 0.01 ' < 0.006 < 0,006 - 2.006 < 0.006
&~(Chlcropte-_ 7 phenyl ether sa/L 0.0t % < 0,005 < 3.008 - 0.005 °0.003
Acenaph thars g/l 0.01 : € 0,000 ¢0.%01 3001 < 2.001
Acenaphtiyle~e /L | 5,01 ! < 0.000 ¢0.001 <2000 ¢ B.00t
Mmthracere m/t 0.01 & < 0,001 ¢D0.90¢ <3000 ¢0.00
Benzialanthrzzene 3 w/l 0.01 ¢ ¢ 0,008 ¢0.001 <200t < 0.00:

. - = s %" s
l‘ Yoroit Lagarde, chemist - XTI14 e h:’t%‘dnu: =




SAMPLTNG: APRIL 10 TO 12
e i
CLIEWT: €, aLDs NITS IDETECTION @ CARAVELLE CE2 INLCADING
PRAJECT M=IITr D07 LT ! SRIDAY GATURDAY FEIDAY SaTLRDAY
lenzidine s/l ! B.01 ! WD ND NT "D l
Benzofaloy=ce s/l 0.01 § < 0,007 < 0,020 70,002 < 0.ED%
Remzolh) FloT=znthene g/t 0.01 : ¢ £,002 ¢ 0.0C2 < 0.002  0.002
Benrolghiioe=_lene wl 0.0% ¢ < 0.003 ¢ 0.003 ¢G.003 <0003 l
Bemzo{k)f]_o~anthene /L .01} C0.0m 0.00° ¢<0.,002 0.003
Benzuyl butyl Shthalate sl g.01 ! ¢ 0.008 ¢ 0.D08 ¢ 0,008 < 0.002
Bis(2-chlce sethoxyleethane g/l ! 0.01 ¢ < D.006 <0.006 ¢0.006 <0.006 '
Bis(2-chic=2:sopropuliether g/t | 0.00 : ¢ 0.004 ¢ 0.004 ¢ 0.004 < 0.004
Bis|2-chicooethyllether o/l 0.01 ¢ < 0.050 < 0.950 7 0.050 « 0.050
Fis-2-eth,i-2wyul phtalate wil ! 0.01 ¢ < 0.002 < 0.002 < 0.002 <¢O0.002 l
thloronanheiieme - s/l !} g.ol: W ND L] N
Chrysare sl | 0.00 ! <0007 <0002 ‘0002 ¢D0.000
Di-ischesy! —hthalate sl @01 ¢ ¢4 0002 <000 c0002 <000
Di-n-tutul --thalate mil | 0.01 : € 0.002 <0002 ¢0.002 ¢0.002 l
31, 3-Dichlg=zoanzidine malfl ! g.oni M 1 L1 M1
Di-n-gctyl z-+halate s/l | p.01 ¢ 0.0 0.0e2 008 0.093
Dibenzia.t z~thracene il | 0.0t f ¢ QbR £00Y CE0E <00 l
Diethyl ote-3lizte -7 mefl ) 0.01 ' ¢ 0,002 ¢ 0.002 ¢G002 <0002
Dimethyl g-<-alate _ s/l .01 | ¢ 0,007 < 0,007 ¢ 0.607 < 0.007
1.2-Dignens . udrazire m/l ! 0,00 ¢ ND ND ND ND I
Flugranthe-2 s/l 0,01 ! <0091 <000 20,030 <000
Flugrene /L g.00 : < 0.0M <0001 <2000 <20
Incencl!,z.3-zd)oyrene s/l ! 0.01 ! £ 0.000 <000 ¢ &0 <00
Tsophorane s/l 0.0! ¢ < 0.004 ¢ 0.004 ¢ D.00e < C.004 '
Pethyl nac-<-alene /L 0.0f Wi HE Hfj W
N-Nitroeoz:vethulanine mil | 0.0 1 ¢ 0.0 <002 4002 f 0K
NN troeoes smenylanine miL | B.01 7 ¢ 200 4 OupCc <03 CLO l
N-Njtresod: Toooulamine Wil ! 0.01 | £0.020 <000 0.0 * 033
Maghthalere e/l ! 0.01 ¢ ¢0001 ¢ %00 a0 20
Nitrobenzers s/l ! 0.01 ¢ ¢ 0.004 < 0,004 <D < 0,04 I
Penanthraez s/l 2.01 ' 0,000 < Q6T - CCD 7 B0
Byrene g/l ! 0.01 ! ¢ 0,00 < Q.00 0.000 <D.OM
Extractables. Acid 4 ! l
{Phe-=_ics) H .
2,3,4.5-Tet=achlorophenol m/ ! 00t N ND ) N l
2.3, 4,6~Ter=zchloropheno! L | .0t N ND ND ND
2-chloropte~2? g/l 0.01 '¢0.005 <0.,005 <C.005 <0.002
2.3-Dichior-ohencl gL | 0.01 :<D,005 <0,005 <D.005 <0.00%
2,4Dichlz~zz%enol /L !} 0.01 :¢0.007 <0.007 <0.007 <0.00 I
2.4, 5-Tric* _cropherai 0/l §.0f $¢0.006 <D.DD& <0.006 <O0.0C4
2. 4=Divet D ohenol /L 0.01 :(3.00z <D.0C2 <0.002 <0.002
2.~Dinitrzc-2mol aafl ! 0.0t !¢D.DO? <0.009 <0.D09  <0.009 = .
2-Nitrap=2-:: g/t ) 0.01 !40.005 <0005 <0.005 <¢0.C09
& &-Dinitro——cre=ol m/L 6.01 '¢0.004 <D,006 <0004 0.004
~(hiore-e~peal /L ! 0.01 140.003 0,067 -C.0C3  <3.0C3 I
4-Nitropher:. -7/ M 0.0: :<0.003 0,003 <0.003 <0.0@
fantachlnre - omnl m/L ! g.01 :<0.003 <0.003 <0003 <002
Phenol /L 0,0t :<0.003 <D.00F <C.003 <0.003 l
dencit Lagarde, chevist XII-15 ﬁ fouchdfl, cheeist _’ |




' eco

Chlorinated Zibenzo—p-diorins
and Dize=zofurans

l SA"PLING: APRIL 10 T0 12
nISA
CLIENT: (73708 UNITS  IDETECTION CARAVELLE 002 INLOAD N
IPQOJECT N™ZI3y D587 ILINIT ! FRIDAY GATUR[AY FOIDAY SATURTAY
Extractablies. i ]
I frganoct iz-1ne Pesticides : !
Aldrin ug/L | 0.01 <0.01  <0.01 <0.01 <O.D
Benzene her:iz-loride, aloha ug/L ! 0.6t 0.0 ®.0 @.m <00
Benzene “erachloride. beta ua/L | 0.0t 1<0.1 0.01 .0 <0.0!
Benzene hevachloride, gamsa uo/L i 0.01 !<0.01  <0.0t  ‘0.01 (0.0
Chlordane ug/l f g.01 1¢0.901 <0.M 4,9 €0.01
Chlordane, aZ0ha uo/L i 0.02 1<D0.1 0.1 0.1 0.1
Chlordane. 23mma ug/L ; 0.02 :<0.01 <0,01 0.0 0.0
Dieldrin ug/L t 0.02 140,01  <0.D1 .o G0
Endasulfan. alpha ug/L ! 0.0z t<g.D! <091 <001 Q.
Endosulfan. 3eta ue/L i 0.02 :<0.01 <0.01 0.0 {0.0!
Endosyfan = ifate ug/t. 4 2.,02 ND ND i ND
Endrin ue/L . 0.02 ;<0.0: <001 <0.0r <C.EN
End=in Alce- _de ug/l H G.02: ND ND ND M)
Heotachlor ug/L H 0.0t <0.01 0,03 6. «.0
Heptachlor zzoxzide ug/L : 6.02 :0.01 <0,01 -3 <0.0;
Methoxychls= va/L ] 0.1 0,05 ¢0,0% .05 <0, 08
0.p"-0D7 ua/l H 0.0t :<0.00 0,01 o010 4.0
p. o’ -D0D - il ! g.m 0.0y D01 0.G1 0.0
0.0"-DE ug/t : 0.01 3¢0,01  <0.01  ¢0.0f <D0t
ln.c'-DﬁT ua/l | 0.01 ;<001  <0.0t 0.0 0.2
Toxaohene ug/t ! 0.1 1<0.15  <0.15  <C.*3 0,15
! i
.Extrsctables. b '
Nevtra. -Chiorinated I :
1.2, 3,4-"e7=2:k]grobentane ng/t : 6.0t ! ¢ G.005 ¢C.005 0.8 <0.005
I1.2.3.5-'et-s:hlarcbenzlne mo/L ! 0.0 ! WD ND N NE
1,2.4-Teic* . z=phenzene /L ! 0.01 ! ¢ 0,004 ¢ D.004 <0006 ¢ 0.004
2.3,56-Trich. arotoluene ag/L H 0.01 ¢ WD ND & k[
2,4.5~Trich!o=otoluene mg/L ; 0.01 1 ND ND ND NG
2,4, aTrickizrotoluene so/L ! 0.001 1 ND ND N ND
Heptachlorosturene m/L 0.0l N ND ND ND
Hexachlorobe-zene a0/t 0.0y : <001 <000 <00 <02
Hexachlorobx:tadiene g/l 0.0t ¢ <0,008 ¢0,008 <D.008 <D.008
HexachloroeT~ane ag/L 0.01 ¢ < 0.015 < 0.018 ¢ L. < 0.015
Hexachlorpoentadiene /L 0.0t N ND N it
Octachlorcstrene g/t 0.01: N 0 )] ]
Pentachlorotenzene aq/L 0.01: MND ND )] 1]

2,3,7,B=-Tet=2-hloradibenzo-o—dioxin we/L + 0.0003 i¢ 0.0001 < 1,205
Octachloros: cenzo=prdioxin wa/l # 0.0003 :< 0.00C4 ¢ 2,001
Octachlores: —enzafuran uast + D.0DB3 < 0.CO04 < 0,200+
Total hepta— lorinated dibenzo-p-dioxins ua/L + 0.0003 < 0.0005 40,0010
Total heotac"lorinated dibemzofurans wg/L ¢ 0.0003 < 0.00025 { 0.0005
Tota) bemact.arinated dibenzo-p-dioxins ug/L + 0.0003 !¢ 0.0004 < 0,0005

I Becit Lagirce, chesist . XD-16 /éu%ﬁ _z




CAPPLING: AOREL 10 TO 12
MISA
CLIENT: CURTALD5 INITS 'DETECTION ¢ CARAVELLE 27 'MW MADING
PROJECT NMIER: D5&7 LINIT ! FRIDAY SATURDAY Fo_Tas SATURDAY I
Tatal he:aerisrinated dibenzofurans s/l % 0.0003 ;¢ 0.00025 3.76%7 "
"gtal geet3chlorinated diberzo-p-digrins we/L !+ 0.0003 '< 0.00025 ¢ 2.7%4
Total pe~tzz~lorinated diben:ofurans ug/l 3 # 0,0003 i< 0.0001 1 08,0003 l
Tata! tetrachlorinated dibemzo—o-dioxins wo/L & (C.0003 ¢ 0.0001 20,008
Total tetrachiorinated dibenzofurans vo/l. 1 # 0,0003 i< 0.00008 4 9.0003
8i] and crease (Solvent Extractables) w/l 1000 ¢ 1000 1400 154 1500 l
§i] and crease sinerals (Solvent Extractables) wo/l 1000 ¢ 500 400 53 500
RCB'S ! E l
'S wg/L ! g.10: <01 201 1 (O l
SI0 arociors oesent & total conc.) H H
Benoit Lagarde, chemiat Amr Rowchdy, chemist l
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RESULTS OF ANALYSES
ACCORDING TO THE MISA PROGRAM

SAMPLING APRIL 24 TO 26, 1987
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CAMPLING: APRIL 04 TO 2k l
CLIENT: COURTAULDS CANADA UNITS  JDETECTION © PUMP HOUSE INLET  ACID RECWERY SITE ALKALINE
PROJECT NUMBER: D567 HRL1N) ! FRIDAY SATURDAY FPIDAY SATURDAY FIIDAY SATURDAY
Chemica! Oxugen Demand s/t ¢ I6.0000 ¢ 10 7 ? 1 35 0 l
Cuanide /L ; 0.0010: @M 091 <(Cot <401 <004 < 0.01
HWydrogen ion {PH} NoA. - X 7.9 L1 3.1 1.4 1.3 I
Specitic conductance sahos/cw | . 3Ca 310 430 L] 2600 550
Nitrogen - Amsonia plus Aaaonia ng/t i 00wo: @ 0.1 .1 M.} {0.1 L0
Nitrogen - Nitrate plus Nitrite s/l ' Q1500 0.3 0.3 0.3 0.1 13.0 11.0
Nitrogen - Nitrite M/l ‘ 0.03 ¢ (@M 0 40.01 0.0t .01 <0.01 l
Nitroges - Nitrate sa/L O ¢ 5 . I I | A < 0,32 0.3 4.1 13.0 13.0
Mitrogen - Total Kieldahl Nitrooen »a/L : 0.3000 ¢ 1.13 0.42 1.98 1.42 1.01 0.88
Organic carbon - Dissolved (0OC) s/l ! 05000 25 21 L1 A4S 4 " I
Total Phosphorus L TLN : 0.0500 ¢ <0.01 8.0 .01 £0.01 0.0 <0.01
Total suspended solids ¢TSS) sa/L : 20000 ¢ 2.8 1.3 1.8 1.0 41.0 8.0
Phenplics (MARPY s ! 0.,00i0 : 0,002 0.003 0,002 D204 0.007 0.0 I
Total setal - Silver LT : 0.0300 ¢ 0,003¢ 4.0017 0.0 (.00 O0.0122 0.007
Tatal setal - Aluminium pa/L {  0.0300: +0.03 «0.63 <00 003 <003 <0.03
Total metai - Arcenic ma /L | 0,0050 :¢ 0.0007 «0,0007 <0.0007 <0.0007 0.202t 0.002 l
Total wetal - Perryllivm nt/L | ND ' ¢ 0003 < 0,003 <0003 <0.003 <0.003 < 0,003
Tatal meta! - Cadmium na/t | 0.0020 ¢ £ 0.001 < 0,001 <0.000 <0.001 <Q.00t <0.00!
Total metal - Cobalt ma/L | c.oto0: <00 <@80f <0.00 <0.0¢ <001 (0.0 .
Total metal = Chromium a0/l ! 0.0200 ! < 0,007 < 0,007 ¢0.007 <0Q.007 <0.007 < 0,007
Tota] setai - Cocper ra/L H o.0100 ! <01 <00 <00 ¢0.01 <0.01 <0.01
Tatal metail - lron w/L | 0.0200 ¢ 0.4% 2,43 6.09 0.2z 0.29 0.49
Tatal metal - Mercury ma/L H 0.0001 : 0.0017 «<D.0OD1 <0.0000 <0.0001 0.0023 0.0020 l
Total metal - Nickel ) mo/L H 0.0200 ¢ <000 <0.01 <0 <¢0.01 <0.001 <0Gm
Total setal - Lead na/L { @030 0.003 0.002 0.002 0.004 0.064 0,063
Total metal - Antimong ma/l i 0.00%0 . C.0029 0.0011 0.000% 0.00C% 0.0019 0.0018 l
Total metal - Selenium ma/! ! 0.0050 !¢ 0,0008 ¢ 0.0008 0,0010 < 0.0008 {0039 ¢ 0.000%
Total setal = Thallium w0/l . ND Po40.7 0.7 €0,.7 0.7 0.7 0.7
Total metal - Vanadium ma/L 0.030C ! <0.09 <00 {000 <009 <008 009 '
Total setal - inc pa/L ! 0.,0100 © 0.21 0.Cs %17 0.20 0.9 0,27
Volatiles halogenated ! I l
1,1.1-Trichloroethane wg/h ! 10+ ¢ 11,50 <10 {10 926.48 10
1,1, 2,2=-Tetrachioroethane va/L 10 P 1o [ 1) {10 <10 <10
£.1.2-Trichioroethane wAd ! 10 f (10 <t <10 <10 <1e I
1. 1-Dichlorpethane wo/l ! 10 G 1 1g 10 L 1] 10
1,1-Dichlorosthylene wil 1 10 ¢ 10 < 10 210 <10 <10
1,2-Dibroacethane /L | 10 PN )] ND ND ] ND
{Ethylens dibronide) | ' l
1,2-Dichloroethane we/l | 10 Po<1 <10 <10 (10 <10 < 10
(Ethyleme dichloride) ! :
1, >=Dichloroorapane ug/i | 10 i 410 ¢ 10 <10 {10 (10 <10 l
1.2-Dichlorobenzene e/t | i0 710 LA L L1 <10 ¢ 1D <10
}. I=Dichlarabenzene e/l | 1Y S <10 < 10 < 10 <10 <10
1.4-Dichlorobenzene we/l 010 ¢ <10 <0 <@ <1 (1 <19 l
Yromofora wa/l | 10 10 <10 <10 <10 <10 <10
Carbon tetrachloride wil 10 ¢ (1D ¢ b L 1] < 10 <10 <10
thiorobenzene w/A 10 A ] é 10 <10 {13 {10 <10
Chlorofors wilL t 10 <10 {1 <10 ¢ 10 (] <10 l
Ienait Lagarde. :r-nm XIL.19 /@ J
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CLTENT: TIIRTALLIS CANADA
PROJES" ~ MBER: D567

SITE ALKAL [H

- -

Cis-:, 2= :criorosthulene
Cis-1. %=1 :chioroorooylene
Dipros<z- ioromethane
Dibromcms thane
imgepylene Bromide)
Dichlz==—onomethane
Ethgl - loride
Methyl s~mide
i3 =ongpethane)
Methy!l — loride
Meth:lz-2 chloride
Tet=az~ . -~zethylene
-=g-chioroethylene)
T=ang=! -Dichloroethylene
Trarz-.. T-Dichloropropuiens
Trigtiz=cethylene
Yingl e~ lx=ige
- loroethylene)

Volati==. non-chlorinated

Bencete

Butadies

Cumere

Diet':! >enzene
Ethel b2 zene
Ethylze- cene
ProoLicF zene
Sty=e-c

Toiuvere
Triees~_2encenels}

Yuierze

Yolati ==, Water Soluble

Acrolei=
Acruion:trile

Carber =:sulfide

Extractz-les, Base Meutral

2,4=0i-: +=otoluene
2,5-0:=: T=ptoluene
2-Chizeoethylvinglether
4=-Brprc:-enyl phemyl ether
§={hlc==zhenyl phenyl ether
ACEnaz- -~ eng

Acerag™ T-ulene

Mnthrac=e

Benzig:-=

Benoit Lagarde. chemist.
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L O T
DQG!_DDD_GQ
- .

53

<10
<10
L]

<
NB
ND

<1t
{50
< 50
¢ 50
< 5C
¢ 10
< 50
<50
o1
{50

¢ 50

< 50
< 50

Ay

58352238

SAMPLING: APRIL 24 T 26
INITS  GDETECTION ¢ PumMP ~OUSE INLET  ACID RELOVERY
ILIMIT \ ER{DAY SATUSTAY FRIDAY SATUSDAY FRIDEY SATURDAY

ugit m TR TR T e e e
ug’L 10 ;<10 ¢ 1) ‘AL 10 210
vg/L 10 tC10 ‘10 <10 10 ‘10
w/L M TN N ND il g
we/L 110 P41 £10 10 <10 210
wgt | ND ND ND ND ND N
ua/L | ] ND ND ND ND ND
wa/l 1 ND oD <10 10 210 ¢ 10
we/L 110 Po¢10 <10 10 <10 {10
w/L |10 A 11 <10 10 ¢ 10 <10
wa/L 10 . 110 g <10 10 ¢ 10
ug/l, ND i ND ND ND ND ND
v/l ! 10 <10 4 <1 <10 {10
vo/l ND ND ND ND ND ND
ug/t |10 P10 <10 <10 10 <10
ge/L | 10 1 (50 (S0 <50 < 90 {50
e/t 0 : ¢5C ¢ <% <50 <50
wa/l 10 HER 1 <%0 ¢S50 1 50 ¢ 5
wa/L | 1D 190 (50 <50 ¢ %0 18
e/t 10 10 S I « 10 £ 19
ue /L 10 ¢ ¢ 950 59 (50 <%0 < 50
ua/L 10 1 {50 50 450 ¢80 (s
ue /L 12 110 ¢ <10 S0 A0
ug/L 10 <30 4 80 ¢ 50 -~ 50 4 80
w/l 10 I . 1 {50 < S0 - 50 < 50
va/L ¢ 10 ;450 <50 (S50 58 <50
w/L 10 | 450 <50 <50 < 50 {50
w/l | D t {10 3 < <10 ¢ 10
wmiL ¢ 000 40,005 <0005 <0002 ¢ 0,005 < 0.00%
s/l 1 001 140003 <0005 <0.005 < 0.003 < 0.003
s/l ¢ 001 600 <0.050 <0.050 < 0.050 < 0.050
s/l ¢ D01 %€ 0006 <0006 10.006 <0.006 < 0.00%
s/l | 000 40005 ¢0.005 ¢0.005 ¢ 9.005 < 0.005
s/l ¢ G011 40,002 <0.003 <0.002 ¢ 0,003 ¢ 0.002
s/l ¢ 001 G 40.002 <000 < 0.002 ¢ 0,003 < D002
s/l ! D011 CDDOI ¢ 0.002 <0.001 < 0.002 ¢ 0.001
wil ! 001 | W ND ND ND N

= ﬁn- Rouefidu, chekist




SAMPLING: APRIL i% T0 2t l

JLIENT: IOURTAULDS CANADA NS FDETECTTON ! PUMP WOUSE IS ACID RECOVERY SITE ALKALIRC
PROJZ.™ “UMBER: [347 WLIMIT ! FRIDAY CATHDav FRIDAY GATURDAY FRIDAY SATURDaY l
Bamzc 2 :=thracene s/l i 0.01 i< C.001 ¢ 0.CX ¢ C.000 - 0.002 < 2.001 < 000
Benzn 2 dyrene n/L 0.0; ¢ <000z <0.087 40,002 40003 .« 0.002 ¢ 0.002
Rerzcte curene s/l ¢ 001 10002 /0.0 < 0.002 0,003 «0.002 < 0.007 .
Fenzg!s *luoranthene s/l 1 D01 .00z 0,005 <0.002 0.003 0..012 0013
Benzels=)perylene g/l ¢ 001 :¢0.003 ¢0.004 <0003 (0.004 <0.003 <¢0.003
Benzote *luoranthens s/t 1 001 ! 0,005 0,013 0.904 0.009 <0.,002 <O0.002
Benz:l >:tul phthalate sa/t ! 0.01 <0004 <0.009 ¢0,007 <0.009 <0.006 < 0.006 l
Bisi2-=~ .groethoxylmethane /A 001 ¢ 0.006 ¢0.006 ¢0.006 <0.006 ¢0.006 ¢0.00&
Pist2==~_oroisopropyl Jether s/ | 0.0 (0,00 <0004 <O0.004 0,004 0.004 < 0.004
Bisi 2=z~ groethyl lether s/l 1 0,01 P4 0,050 ¢ D.0%C < 0.050 < 0,050 < 0.050 < @.050 l
Big-2-=+-ylhexyl phthalate sg/L 1 000 !¢0.002 (0.002 <0.002 <0.002 (0,002 <00
Chlorc=zzhtalene ag/l, | 0.0 H D ND 1] ND ND HD
Chryse=e so/L ! 0,01 1 <0.002 ¢0.002 ¢0.007 ¢0.002 <0.001 <0.00! I
Di-tsex.*yl ohthalate s/t ! 0.01 1 ¢ 0,007 ¢ 0,000 <0007 <0.009 < 0,007 ¢ 0.006
Dren-2.741 phthalate s/l 1 0.01 . (0,002 0.004 0,002 0,004 <0002 0,007
Dr-n—z-.]1 phthalate s/l 1 0,01 ! 0,19 0.G3% 0.09% 0,036 0.09  0.03
Diber: z.h)anthracene s/t ¢ Q.01 C o002 0007 (0002 0,006 < 0,002 <0902 l
1. 3-D1z- lorobenzidine /L ¢ 001 i WD N[ ND ND ND N
Diethe. ohthalate mg/t ! 0.01 ¢ G004 0.011 < 0.006  D.001 < 0.003  0.005 "
Dimetd__ ohthalate m/L ¢ 0.0 140008 <9 <0.009 <0.01 <0007 <0.007 l
1.2=D:12-2myl Hudrazine m/L ¢ 001 ¢ ND NE ND ND ND ND
Flugra-<-ene /L ¢ 0.01 P o000t ¢ 000 £0.001 ¢0.002 <0000 <0.008
Fluors-2 /L 1 0.0 ¢ 0,007 ¢ 0,033 < 0.002 ¢0.003 < 0,002 ¢ 0,002 I
Inderc [.2,1-cdlpyrene ng/L ° 0.0 §¢0.001 ¢C.06F £0.001 ¢0,002 <C.001 <O0.00
Isorhs=c=e s/l 1 0.01 {40,004 ¢ 0,008 ¢ 0.004 ¢0.004 {0,004 <0004
Methel -aohthalena m/L ¢ 0.01 HIL U ND ND ND ND ND

: N=Ni e~z adimethulamine s/l ! 0.0t enng2 <09 0,002 ¢0,002 0,000 ¢ 000 l
M=t troz 2ai ohenylanine ma/L ! 0.01 € Q.002 7 0,007 <0.007 < 0,002 <0002 < 0.00F
N-Ni ¢~z 2diorooulanine s/l 1 0,00 <0020 ¢93.02 <0020 ‘0020 <0.020 ¢ 0.0
Nazat*zlene g/l 1 0.01 ;4 0,002 - 0.00 < 0,002 0,003 4 9.002 < 0,062 I
Nitroze~zene mo/L ¢ 0.0 4. 0,006 ¢0.00« <0.,004 <0004 <0.004 <0004
Phasar~ - =ene ag/L 1 0,01 P < 0,001 ¢ 0.2 ¢0.001< 0,002 <0.080 «0.0M
Pyrens e/l | 001 1<0.001 ¢Q.002 ¢0.00¢t <0.002Z < 0.001 ¢ 0.001 l

Extractabies. Acid i |

{ Syenplics) : | I
2,3.4,5-Tetrachlcroohenol s/l | D01 1 ND ND ND ND ND ND
2,3,4,&~Tetrachlorophenol s/l ! 00 | N D ND ND D NO
2-Ch1c==ohenol so/l | 001 |<0.005 ¢0.005 <0005 <0.005 0,005 ¢ 0.00% I
2.3-Di = lorophenal mo/L | 0.00 10006 <0.005 <0.004 <0.005 0.009 0.013
2,4-Di =* lorachenol s/l 1 000 | <{GDO7 (0.007 < 0.007 <0007 <0.007 <0.007
2.4,6-7=1chigroohenal s/ ! 0001 1 C0.004 ¢0.006 <0.006 <0006 ¢0.004 ¢ 0,008
2,4-Diesthyl phenel s/l ! 0.001 ! <0.002 ¢0.003 <0,002 0,003 0,002 < 0.002 l
2.4-0:- : trophenol s/l ! 000 10006 <009 <0.007 ¢0.009 ¢0.007 0.00°
2=Nite<-enol wm/L | 0.08 "¢ 0,004 <0006 <0.00% < 0.006 <0.00& < 0.004
%, 6=D:- - *ro-0-cresol sl ! 000 1 <0.000 0.6 <0.002 <0006 <0002 < 0,002 I
2-(hj s~ ohenol s/l ¢ 0.0 ! <0.003 <000 <0.003 ¢<0.004 <0003 < 0.002
4=Chiceo—m-cresol o/l | 0.0 { ¢0.003 ¢0.004 <0003 <0.00& ¢0.003 <0002
4-Nitr==henol ac/. ! 0.0 ! ¢0.002 (0,003 <0.002 ¢0.003 ¢0.002 < 0.002 '
Benta=- orophenol sg/L | 0,01 [ <0.002 ¢<0.024 C0,002 ¢0,004 <D.002 < 0,00

_ Thaare. g
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' SAMPLING: ASRIL 24 TC 24
TUIEWT: TOWRTAULDS CANADA INITS  (DETZCTION | PUMP WOUSE IME™  ACID RECOVERY SITE ALKALINE

I PROJET WMPER: (947 ILIeIT ¢ FRIDAY SATLPD&Y FRIDAY SATURDAY FRIDAY GATURDAY
Phers . m/L ¢ 001 000 <0007 <0.00 < 0.007 < 0.00z ¢ 0.0%

l Extraztiles, ; :

Orez~2zhlorine Pesticides ' !

l aléri- w/L ¢ 001 ¢ <001 <20 <001 (001 <0.01 < 0.0
lenzz-= “evachloride. alpha w/A | 0.01 1 o¢0.01 <000 (0.0t <¢0.01 <¢0.0t <00
Bg~ze== ~exachloride. beta w/L | 0.01 vo¢p.01 Q0 <¢o0Bt ¢0.01 <001 <ol

l Renzere hexschloride, gamme wa/L § 001 ¢ €001 <0001 <0 <001 <001 <0.0
{hlgrca~e wa/l ¢ 0.0t t ¢@,02 <09 <002 ¢0082 <002 <0
Chlorzz-2, alpha wo/L | 0.02 I 1 7 0. ¢ 0.1 ¢ 0.1 {0.1 8l
Chigrsz-e, gamma wo/t ¢ 0.02 ¢ <002 <002 <002 /002 <002 <002

l Diete=:~ we/L ¢ 0.02 v o¢Q0 Q0 <00t ¢0.01 (0.0 < 0.0
Endoz._“an, Aloha wa/t D02 ;o¢00 <00 <00t <001 <¢0.01 <001
Erndoc.l%an, Beta e/l 1 0.02 ¢ ozp0 <@ <ol <M (001 <0

l Encos._°an Sulfate we/l 1 002 i ND NI 5D ND ND KD
Endr:- we/l ¢ 0.02 C 0 0.0 001 <001 <0.0r <00
Endri= aloehude we/l f 0,02 0 WD NP ND ND ND ND

l Heptz— . or v/t | G011 <00 <o <08 <000 -0 < 0.05
Hentaz- .or eoovide wasl 1 0.02 00 00 <001 <00t <001 0.2t
Methcr, chlce s/l ¢+ 01 1 ¢p0F <085 <007 <067 <L <0
[ LE w/t 1 0.01 Coepd <G (00t <00 00 <001

I p.0' -0 w/L ¢ 001 ! os001 S0 000 ¢ 9.00 <02 T 0D
.7 wg/l ¢ 001t cg0 @0 <000 <001 ¢ .01 <O
p.0'=20" wo/t 1 0.0 Co000 /D00 <005 <005 007 0.9

l Torac-2-e wl ¢ G0 P (0% 705 (0.5 <015 (D5 <0
Extrazzzbies. ' ]

l w=tral-Chlorinated i :

1.2.3. a=%etrachlorobenzene mg/l 1 AT Pon.D08 ¢ 0.0 < 0,005 ¢0.005 < Q.005 < 0.00%
1.2.3.%Tetrachiorobenzene ag/l ¢ 0L I ) ND ND ND ND ND

I 1.2, 4="=2chlorobenzene so/t ¢ D01 (0.0 ¢D.C04 <0.008 D.00& <0.004 <O0.004
2.3.é="richlorotoluene s/l ! 001 ND ¥D ND ND ND ND
2.4,5"=ichlorotoluene /L 1 0.0t i N ND N ND ND ND

l 2.6.2-7=ichlorotolusne s/l ! 001 1 N ND ND ND ND ND
Heotas™ :orostyrene mA | 0.01 } ND N ND ND ND ND
Hexac™Z=obenzene el ¢ 0.0 P01 <Ot <001 <001 <0 <0
Hevach ! =robutadiene A 001 ! <0.008 <0008 <0.008 ¢ g.006 < D,008 <0006

l Hewacr I oroethane g/l ! 001 1 ¢0.005 <0015 <B0.5 <0.015 <0.015 < Q015
Hexac~ . o~opentadiene m/t | 0.0 . ND ND ND . ND ND
Octars- . =rosturene /L | 00 | W ND ND ND ND ND

I Penta:- - orobenzene o | DO M N M KW
#il 2- - orease (Solvent extractadles) wa/L ¢ 1000 | 700 el 700 700 1800 2500

I 0il 2° 7 grease, minerals {Solvent extractable) uvo/L ! 1000 ¢ A0C 400 500 500 1300 000
P(a’s !

— I |
l {ID a=--hlgrs oresent & total conc.? w/L § 00 1 <01 <01 (< 0.1 <0.1 <0.! <0
> el
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SAWPLING: MERIL 26 T0 24 I
CLIENT: CMGRTAULDS CaNADA PMITS  (DETECTION | STORM SITE AZID
PROCEST WU=BER: D547 LINIT ! FRIDAY SATURDAY FOIDAY GATRDAY
Chemiza: Dwyoen Demand pg/L Pt0.0000 0 &) R 304 AB% l
Cyanince o/l : 0010 <001 <001 <0.00 <001
Hys=onz= 1on (PH) N.A, ; : 7.4 L0 1.9 1.8 l
Spec)¥:: comguctance aphos/on | ] 580 14000  170CO
Nitroce - Ampomia oliss Ammonia /L {351 L1 1 I (1 | <9.t .1 0,1
Nitroge= - Nitrate plus Nitrite g/t r+ 0,050 0.0 0,05 0.05 0.05
Nitrcces - Nitrite »e/L : 003 ! <001 <0t <00t <00 l
Nitroge~ - Nitrate m/L : 0.1 0.05 0.03 0.05 0.05
Nitrogce~ - Total Kjeldahl Nitrogen ng/L v- 0.3000 ¢ 1.53 1,39 LB 0.41
Orcanic carbon - Dissolved <DOC> sg/l ! 0000 9.4 10.8 1% 166 .
Total F~osphorus nn/l H 0.0600 ¢ <0.01 0.0 0,01 0.0
Total s.soended solids (TS5 M/t {20000 ;7 A5 5.0 80.7 2.1
Fhenglize (4AAP) /L ¢ 00010 0,005 0,003 0.016 0.017 l
Total wetal - Silver mo/L ! 0.0300: 0.0t2 0,017 0203 0.0
Total =~e*al - Aluminium s/l ' Q.03 ¢0.03  <0.05 <003 <0.03
Total me*al - Arzenic ma/L ' g.0050 ;¢ 0.0008 0.0009 0.0012 Q.0012 l
Total seval - Berryllium pe/L ; N} !/ 0,003 ¢ 0,003 ¢0.003 <0.003
Tota: sev3l - Cadnium a0/t ; 0,000 ¢ C.003 < 0.001 0.00!3 - 0.0€1
Tota! »e*sl - (obalt ma/L : 0.0100 ¢ ¢ 0.0t <001 <001 <D0 l
Total w2l = Chromium ng/L t0,0200 ¢ < 0,007 < 8,007 <0.,007 0.0
Total »ezal - (orper ag/L : 0.0100 ! ¢0.1 <0.0¢ <¢0.00 <0.01
Totai ee<al - Iron — a0/l ; g.0x00: o7 0,43 1.86 .04
Total a=2<al ~ Mercury /L ¢ 0.000! ! 40.0001 <0.0001 0.0C25 £.0C00 I
Tota! »eval - Nickel ng/L H 0.0200 ¢ <000 <00y <000 <00
Total »e*al - Lead "L : 0.0300 ' 0.028 D.012  0.09  0.080
Total se-al - Antimomy w/l 1 0.0050 7 00070 0.0009 0.0051 0.0025 l
Total se%al - Selentum o/l s 0.DOSO ¢ 0.0O0A < 0.0008 : 0.0008 < 0.0OCE
Total ma<al - Thaliium mg/L : ND R Y .7 <0.7 .7
Total wetal - Vanadium no/l i e.00: <0.09 <009 ¢0.09 <009
Tot:l setal - Ting ng/L i o,00 0 1.05 1.18 44.5 40.00 I
Volatiies haiopenated 4 } l
1.1.1-"=ichloroethane wp/l 1w (10 10 12,35  57.83
1,1.2,2-Tetrachloroethane ug/l ! ] i 10 <10 L L]
1,1.2-Trichloroethane g/l P 10 1 <10 0 <18 <10 l
1,1-Dic*lorosthane wl ¢ 10 V<10 10 {10 <10
t.1-Diz lorpethyleme wo/t 10 V10 <10 <10 <10
1,2-Bir=onpethase wil ! 10 I .1 ND ND ND
(Sthylene dibroside) ] ' I
1, 2=z~ Jorpethane ug/L 10 i <10 <10 <10
tE€+hylene dickloride) : '
o2-Dic~loroprocane we/t 10 i <10 <10 <10 <10 l
1,2-Di— _probenzene wit ! 19 V{10 <10 ¢1e (10
1,301z~ i orobenzane wl/l {1} R 1] n 10 <10
1.4-Dizniorchenzene w/l 0 R {1 {19 AT I I
Bromcfsa w’l 19 A 1| <10 1t <10
Carbor <etrachloride uwe/L 10 A 11 {10 <10 <10
Chloro-e~zene w/l ) 10 Y lD < 10 <10 <10
thlorz“o"a wa/l ¢ 10 G ¢ 410 <18 .
o 1 WY 1?7. 4
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SAMELING: APRIL 24 TO 26

CLIENT: TOURTAULDS CAMADA - WITS  IDETECTION §ToMm 5172 ACID

PRNIZT" MMRER: 0547 iLIMIT ! FRIDAV SATLRTa&y FRIDAY SATURDAY

Cis~-!..=-1chlorgettylene ue/t 1 WD A {1 2 <10

Cie-1.T=T1chlorogropylens ug/l i0 A {1 ¢ 10 <10

D14eoec ~~loromethane (177 R 10 P41 <l <10 < 10

i b= oacepthane w/t | N ; ND N ND ND
= thyleng Bromide: } }

Dichlz=o=romopethane wg/e, b 10 HE A 1] ~ 10 <1 <19

Ethy. —lorvide wg/lL 1 ND 1 ND N2 ND ND

Meth.l C~omide wg/L = ND i ND N L+ ND
+ T=paosethane) ] ! ’

t=.1 loride wa/l 1 ND { <10 <

Meth_ 7= chicride ug/L 1 10 | <10 <10

Tet=zz . croathylene wg/l 19 i 410 ot
Zarchloroethyiene) i !

Tra~g-1. 2-Dichloroethylens uo/L 10 Pt ¢ <10 219

Trars-2, T-Dichlaropromiene ua’/l 1 ND | ND ND ND ND

Tayz-iz=cethylere wo/t 10 by o« 42 < 10 10

Vin, T loride we/lk | ND i ND NE ND ND
I~lorgethulene)

vglat:.as, non~chlorinated

Renieg wofL f 10 Vo410 q 15 <10 <10
Butac. e w/l. 10 R -1 el < 5t T 50
Cure~c ug/l 10 V(50 & <50 ¢ 50
fiet~ 0 :enzens o/l } 10 M- 11 ¢ 50 < 50 < 50
Ethyl =zluyere wo/lt Y] t (50 { 80 < 50 < 50
Sthe i3 zene wa/t ! 10 v Lol <10 ¢ 10
Peon lze~2ene wpll o} 10 i (50 {0 < 50 < 50
Styra-s we/l 10 v« 50 <3 < 50 ~ 50
Talue=z g/l i 10 P £10 <10 <1t
Trines- _ibenzene(s) ue/t 10 - i 830 < 50 <30
Yule-es w/L 0 v <50 o' ¢ 50 < 50
Yplati =g, Hater Soluble H 1

Acroles- wo/t ' 10 - ¢ %0 ¢ 50 < 50
Merylomctrile o/l ! 10 LA <5 < 50 < 50
Carbar Sisulfide ua/l ) L) : <10 <10 <10 <10
Extracttbles. Base Meutral d H

2,4-T:~: ‘rotoluene - il 1 0.01 D005 (D05 <0005 <0.005
2,622 - -rotelvens s/l 1 0.01 ' 40,003 <0003 0003 ¢ 0.0
2=Cr == zethylvinylether se/l | 0.01 !t ¢p.0S0 < 0,050 ¢0.050 ¢ 0.050
4=Pex~cz-enyl ohemyl ether sg/l 1 D0 <0006 <0006 < 0.006 < 0.006
#=Ct:z=zoheny]l phenyl ether sl 0 001 (D005 ¢0.25 <0.005 ¢0.005
Aceran- < ane s/l 1 0.01 1 ¢ 0.002 < 0.002 < 0.0 <{0.D0Z
Azeraz- ylene sl ! 0.H1 1 <0.,002 <0.002 <0,002 <0.002
Antrraze i | 0.01 1 €< 0.088 <000 < I'.l.[l]l < 0.00%
Berzizi-e il | 001 | NO ND ND

- o 7—4%
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SAMPLING: APRIL 26 7D 26 l
CLIENT: CWRTARDS CANADA LTS iDETECTION ST/Rm SITE ACID
PEJE T WWAER: D347 HE LI} ! FAIDAY SATUeRav FRIDAY  SATURDAY I
Berzz 2 anthracens eg/l ¢ 0.01 ' (0000 - CGCI1 <0001 <000
Jp=27 3 Turene nofk 0.01 P g,002 ¢ Q.00 Ce.002 C0.0M2
Revzs'z ourene oo/l | 000 0002 ¢ 0002 0002 < 0.007 I
Beaza(s flupranthere s/, | 0.0 0,003  0.014 0,012 D.025
Renzois=:)perylene g/ ¢ 0.0t {0,003 0008 <0.003 < 0.003
denzats *lycranthene s/l ¢ 0.0 ¢ 0.010 ¢ 0.002 <D.002 < 0.0O2 l
Berzy! 2utul phthalate /b ! 000 ¢ <0006 40,006 (0.006 ¢D0.007
Bis{Z-=*]prosthoxyinethane m/b 1 0.D1 b ¢0,006 ¢ 0.006 ¢0.006 ¢0.006
Bis!2-=- loraisooropyl Jether sg/L ! 001 40004 ¢0.004 <0004 < 0,004
Big! 2oz~ lorpethyl Jether s/l 1 0.0 ! < 0,050 - D052 < 0.050 ¢ 0.050 l
Bis-Z-ethylhexyl phthalate oo/l | 0.0 } < 0,002 0,012 0,902 <0002
Chlo=z~ zohtalene s/ 1 0D | ND ND ND
Chesema e/l © 001 ! <0.001 0.2 <0.601 0,002 l
Di-iez:z %yl obthalate s/l 1 0.01 P0,007 <0007 ¢ 0.007 < 0.0
Di-r-o_=y] ohthalate s/l ! 000 P <0.002 ¢0.002 0.002 <0.002
Di-n—zz+ul phthalate ag/L 1 0.01 ' 012 8.3 0,04 0.19
Diberz a.hanthracene m/L ¢ 0.0 i 0,009 < 0.002 0,002 < 0.0G3 I
3. 3-Dic~lprobenzidine m/. ¢ 001 1 M ND ND NT:
Diet+,. ophthalate mo/b 1 0.0t D003 <004 <0.003 < 0.004
Dinet~, . phthalate mg/b ¢ 0,01 !¢ 0,007 < D008 < 0.0B7 (0,009 l
t.2=D:z~enyl Hydrazine s/l ! 0.0 'ND ND ND b
Fluz=2-7ene mg/l 1 DLON 000 < 0.0t < 0,000 < 0.001
Flucre-e - s/t 1 001 3 <0002 <0002 <0.002 <0.002 l
Inger= 1.2.3-cdloyrene ma/L | OO 19,000 < 0.00 <0001 < 0,00
Isoct—ane s/l [ 0.01 !¢ 0.004 ¢ D.004 < 0.004 < 0.004
et~y ~aphthaiene a0/l | DG1 1 ND ND ND NO
N-4: +=~codimethul amine s/l P 001 P ¢0.002 <0002 C0.002 < Q.002 l
N-¥1 = 22adiphenylasine e/l P 0.01 i ¢0.002 <0502 <0062 ¢<0.002
N-N1+=2codipropulamine m/L ¢ 0.0 P ¢ Q.0 <0020 <0.020 < 0.0
Nag»t“z_ene ma/L | 0.01 Popapoe 0.0 < 0.000 ¢ 0,002 l
Nitrods=zene s/l 1 0.0 Y ¢ D004 <000 < 0,004 ¢ D.004
Phana= < ==gne s/t @ 0,0t P <008t <00y < Q.00 <0.0M
yrene /L ! 0.0: :<0.0m Q.00 <0001 <O0.00 I
Extraz-ables. Acid | |
‘Phgnolics) ; | I
2.3.4,%Tetrachloroohenol /. | 001 ] ND ND ND
2,3, 4, &=Tatrachlarophenol w/L | 8.01 i N ND N ND
2-(hlc~oohenal so/L § 0.00 <0005 <0.005 <0.005 <0.00 l
2. 3D1 = lorophensl so/t ¢ 0.0 ! (0004 <8000 0.009 0.011
2,4~D:-%1orophenol A ¢ 001 3 (2.007 <D.007 <0.907 ¢0.007
2.4, &~"richlorophenc] s/l ! 0,01 ;<0004 C0.004 <0.003 ¢0.004
2.8-L:wethyl phenol sc/L | 0.01 ' Q002 <0002 <0.002 < 0.002 l
2o 42 =< troghemni ac/L 0.0 0.7 (0.006 0,006 < 0.002
2Nt 2nenol so/l. ! D.01 !¢ 0.004 <0008 < D.003 < D.004
&, &T:-itro-o-cresol s/l 3 001 ' ¢ 0,002 <8002 <0003 0,002 l
2-Ch1z=ophamn] s/l 1 0.01 ! ¢ 0,003 ¢ 0003 ¢0,002 < 0.003
#Chlc=o-a—Cresol sg/t ¢ 0.0t <000 (0003 <0.002 <0.003
4-Njt=2chanol s/l : 001 f <0002 <0002 <0.005 < 0.004 l
Penta-~:orophenal w/L 1 001 ' ¢ 0002 <0.003 <0.003 <0.003
— T g
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' SAMPL ING: APRIL 4 TO b
CLIENT: JOURTAIRDS CANADA INITS (DETECTION © STORA SITE aCiD
. PROTE" WMBER: D347 HeL M) ! FRIDAY SATURDAY FRIDAY S&TURDAY
Sherz] s/l @ G601 :¢D0.002 2092 <0002 < 0,002
l Extraz-zoles, : d
Orga-=chlorine Pesticides : i
. BT w/L ! 001 f (GO0 <000 < 0.01 ¢ 6.0t
Renze=2 “exachloride. alpha w/t | 0.0 P00 <00t <001 0,08
Banze-z senachloride. beta w/lL | 0.0 0.0 <0 <D0t (o.M
I Ber2e-z “exachloride, gares w/L | 001 ¢ ¢0.00 <o <001 <00
Chioroz-2 w/l ¢ 0.0 to¢QL2 <002 <0.02 «¢0.02
Chicrza=o. alpha we/l 102 b <04 <01 ¢ 0.1 {0l
Chlorzz-2. gasma v/l 1002 F <002 (082 < 9,02 <002
. T ) [add v/ ) 0 ¢ <00 <o (0.0 0.0
Endot..“an. Alpha wg/l | 0.02 C/4p01 ¢0.m <001 /0,01
Engos. Z*an, Beta wa/L | 0.02 { ¢0M <001 <001 <0.0!
l Endos.. “an Sulfate v/t 02 i N M3 ND ND
Endr1= we/l ¢ 0,02 (e <00 <000 <L
Eng=1- aldehyde wa/t ¢ o002 ¢ ND ND ND ND
. Heptaz® lor wtt, 0O 0 €0.03 <03 <0.00 <a.dl
Heotac~lor epoxide wil ¢ 002 1 <00 000 <001 <0.0
Mgthor zvlor ugfl ¢.1 ¢ ¢cp0s <0.05 <808 <0065
0.0'-21"7 w/l | 001 1o¢mor <0t <D0t 400
l p.0"=IT2 ve/l. ¢ 0.01 Y00 <om <00 200
n,2"-Ll% w/ | 0.0t { ¢g0f <000 <000 700
e.9'-I27 w/it | GOl foepot < 0.0 ¢ 000 (001
l Taraz-=-2 g/l ¢ DR 4 6% <05 <045 7.8
Extrarasles, iy
l w_tral-Chierinated | ;
1.2.3, i-Tetrachlorobenzere o/l ¢ 0.0 ' ¢ 0,005 <000 <0.005 <0005
1,2.3.5~Tetrachlorobenzens /L b 001 * ND ND ND NG
l 1,2,4="=:chlorobenzene s/t 1 001 P¢ 0,004 ¢D.0a {0,004 ¢ 0.004
2.3.£=T=ichlorotoluene w/L : 001 7 ND L) 1 ND
2.4.5-"=icMorotoluene L 3 0.0 ND ND MD ND
I 2.6.3-"=ichlorotoluene ot : 000 ; N ND ND ND
Hestic-lorostyrene m/L ¢ DOL N ND N ND
Hexach . ~robenzene /L ! 001 <00 0.01 <001 < Q.01
Herach ! oeohutadiene m/t 000 <0008 <000 < 0.008 < {.008
I He-ach > oroethane g/t 001 3 CRM5 <0.01% < 0.015 (0.0%5
Heracr . s=opentadiene sg/L | D.0% ! N ND 1] N
Octa=_crosturene g/ | 001 ! WD ND ND ND
. Pentac- S grobemzene sl ¢ 001 ! N KD ND
fil &= cresse (Solvent mviractables! g/t ¢ 1000 ¢ 900 70D 1300 1:00
l a1 a== sresse. sinerals (Sojvent extractsblel wo/L ! e 500 500 900 700
PCB'S ' ’
l <ID a==-hlars present &k total conc.> we/L 3 010 P ¢ L P L L% A
' Py
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Voiar:.es hajopenated

10 =8

1.1.1-T=ichloroethane ga/L 10 57.13 2.2
1.1,2. .-Tetrachloroethane ua/L 10 10 < 10
1.1. 2-'-:cblmthm w 10 i) (17 0
1.1-Di==oroethane w/lL ! 10 10 «10
1.1-Di= ioroethylene w/i 10 : i <10 <10 <10
1. 2-0: =~ oaoethane we/l ! 10 H ND N )] ND
Tthylene dibrowide) H N
v 2=Dr = loroethane wAd 10 v (10 < <10 <10
Z+hulene dichloride) : :
1. 2-Di <~ orooronane w/L ! 10 A Y] (g <10 <10
1.2-0: 2 lorcbenzene va/l 10 P18 ¢ 3 < 10 <10
1,.3=0% == Zorobentene , w/ D I 1 13 <1 <10
I.4-B: _orobenzene o/l ) H v (10 <1l <10 <10
Bromn’s=e ea’l 10 { wmf < <10 <10
Carbor -strachloride w/t 10 to<C1n {0 <10 <10
Chlorcomzme ue/l 10 U | | <1 10 <10
Chiorzi=-n we/k 010 I €10 .0 410 |

GAMPL NG APRIL 26 TO 24 l
CLIENT: TOURTMLDS CANADA WNITE 'DETECTION CARAVELLE €52 tNLOADING
PROJECT W MEBER: D547 :L!H!T ? ERIDAY GATUSTZ/ FRIDAY SATURDAV l
flanizz Seygen Desand R T 7 T
(uarice sa/L ' o.ocl0r <C.1 <07 Q01 <00
Hyt-ccs~ 20n (PH) NA X X 1.3 7.0 l
Soeci‘: - comductance mnhos/ca | i 370 36z k1Y 120
Nit~oce~ ~ Assonia plut Ammonia ng/L P 0.0100 7 (<D.t < <0.1 <0.1
Nitroge~ - Nitrate plus Nitrite g/l pw 01500 ¢ 0,39 0.3 a.05 0.17
Mitrogz - Nitrite ag/L ¢ 003 ¢ 001 80 <001 <00 l
Nitrozem - Nitrate s/l ' 0.1% ¢ 0.39 1 0.05 D.‘l?
Nitroce~ - Total Kjeldahl Nitrogen ma/L ¢ 0.3000 ¢ 1.01 0.22 n.17 0.39
Organi= carbon - Dissolved (DOC> g/l ! 05000 2. 755 5.9 .
Tetal >~-sohorus a0/t ! 0.,0800 ¢ <0.01 .01 <0 <0.01
Total = gsended solids (TSS5> o/l t 20000 .8 Hos 0.8 .0
Phenpi:=s CAAAPY ag/L ! 0.0010: 0,004 0005 0.004 0.003 l
Total w23l - Silver m /L ' g.03oe ¢ o.021 0.0 0.001 0.%0:
Total »=al - Alupinium mo/L v 0.0300 ¢ <0.03 ¢ M0 0.0
Tatal w=tal - Arsenic ma/L Yoopepsd 0 E.0012 C.OTIE 0.0709 0.00M2 l
To*al »=+al - Berryllius - /L : ND ¢ .03 <P.03 40,003 40,003
Tatal ec-al - Cadeium m/t V0.0 s 0001 < 00D <G00t 0.00:
Total me=al - Cobalt »a/l : 0.00@: <000 ~<E€.C°1 <000 (DG l
Total e=23} = Chromiun /L ' 0.0200 ¢+ ¢ 0,007 < 0.207 < 0,007 < 0,007
Tota! we=3] ~ Cocper /L oot <0.m <09 <001 (LD
-Total ve2al = Jrom —— - - -~ mfl--+ 2,020 0.09 e 0.17 0.1
Tota] eetal ~ Mercury w0/l : 0.0001 * G.00D0t <0.G071 <0,0001 40,0001 l
Total »=ta] - Nickel na/L !os0EC ! 0t <8 (0D 40D
Total »s<al - Lead me/L )40t 0.8 0,030 0.0 0,006
Total ==+2l - Antisony s/l G006 : G6.0D16 D.2080 02030 D.0040 l
Tota! s=+al - Seleniup »c/l ¢ 0050 < 0.0000 < 0,20C5 ¢« 9.7008 < 0.0008
Total we-al - Thalliun ma/L i N} <07 8.7 0,7 2.7
Total sz=al - Vanacwum Mo/t ¢ 00300 <0.09 <[ <0.09 <009 l
Totai wetal - linc ma/L vooo.moc: B.13 2,0 0.0 0.43

- - Benoit Lagarde. chemist T Z rm:q?:m?

X1-27




]

SAMPLING: APRIL Z4 To Zh

TLIENT: JOURTAULDS CANADA UNITS  GDETECTION ! CARAVELE €52 UNLOADING
PROTTT™ WUMEER: D367 HRLH] ' FRIDAY GATURDAY FRIDAY SATURDAY
Cis-1.Z=-Dichlorcethulene wa/L ! ND o<t % 10 <10 ¢ 10
Cis-1,3=21chlorocropylene w, © 10 <1 « 10 <10 <10
Ditrorz ohlorosethane 7.7/ . 10 o210 <10 <10 ¢ 10
Ditmo=rcwethane wa/, |+ N A ND ND D
iwgthyliene Broside! ' !
Dichle=chronmmethane we/t f 12 1+ <10 <19 ‘10
Ethyl ~—loride wl | N 1 ND ND ND N
Methy! “romide w/l ! N | ND ND ND HD
{ 2rosapethans) | |
Met-wl chloride w/t | ND fo<1n <19 (10 ¢ 10
Methule-e chloride we/l |10 i <10 <10 <10 <10
Tetrac~_orpethlene w/il | 10 <10 <10 <10 ¢ 10
/2apchloroethyleng) i }
Travs-t.2-Dichlornethulene ug/l - 19 P11 < 10 <10 <10
Trans-} . 3-Dichloroprooylene w/L : N | ND NG ND ND
Trichlz=dethylene wa/t ' 1D o< {10 <19 <10
Viryl o~ loride ug/l 1 ND | ND ND ND ND
¢ Chloroethylens) |

Vplati-os, non-chiorinated

10 i <10

F{ - ] ua/L <10 <10 <10
Mutadigs-e wa‘l 0 1 <% ¢ 50 { 50 {50
Cumzra ug/L 10 R <8 < 50 £ 50
Dieth, . benzene ug/L 10 . {3 < 50 (30
Etr:i =7ivene ug/L 10 - 11 5 <50 < 50
Etqilba~zene ug/L 19 A 1] 1 <10 <10
Proo, ! -enzene ug/L 10 LR 1 {32 < 50 < 5C
Stymer2 ua/L 10 ;¢ 50 « 50 <5C < 50
Toluens ug/L 10 i< {10 (10 <10
Trize: ~:ibenzene(s) ug/t 10 i 450 ¢ 56 ¢ 5 ¢ 50
Yuleres ug/L 1t <50 ¢ 80 {50 < 50
Volatiles, Water Soluble
Acrole:+ ug/t 10 A 1 <50 {50 {50
Acruicaztrile ug/L 10 R - 1 <50 {50 <3
Carbor disultide ua/L S R [ <10 P0.103  40.430

Extractables, Dase Neutral

e am mm ww S mE me 4m mE mw W% WS ma = S8 WE Er == A WS =& —a w= - me ww S5 28 S EE

2.4-Di=: trotoluens mo/L 9.61 |~ 0.005 <0005 <0005 <0.003
2.6=D1=:trotolusne /L 8.0t { ¢ 0,003 ¢0.0C3 ¢0,003 ¢0.CO3
2-{h1z=2ethylvimylether 20/L 0.0t | <OC.080 ¢0.0%0 0,050 7 0.050
A-Brosschenyl phemyl ether ag/L 9.01  § < 0.006 <000 ¢0.006 4 0.006
#=Chlz=ochemul ohemyl etber ol 0.00 ¢ <¢0.005 ¢0.0F ¢0.005 <0.005
Acenas- thene ma/l 0.01 ! ¢0.003 ¢<0.002 ¢0.000 <0.202
Acenacz* <hylene ag/L 0.01 ! <0.003 <0.002 <0.00t <0.002
Anthraz=me aq/L 0.1 ! <0.002 <0.00t <0.001 <0.001
Benzici-e ..:- ac/l o.M i ND ND ND L]
: Benoit Lagarde, chewist~ XTI1-28 z Ffr.‘lm:.ﬂni;.E E'Hii? R —
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SAMPLING: APRIL

CUIENT: COURTAMALDS CANADA UNITS
PROJECT MUMBER: D547

Renzctadanthracene »/L
Benzelalovrene mo/L
Renzole) yrene »a/L
Benzo(hfluoranthene mg/L
Benzoigk1iperylene it
Benzolk) fluoranthens ng/L
Benzul butul phthalate 20/l
Bis{2-chloroethory)aethane g/t
Bis{2—chloroisoprooul Jether g/t
Bis{Z-chigroethul )ether »/
Bis-2-ettylhexyl ohthalate w0/t
Chioronachtalene 0/l
Chryseame wa/L
Di-ispbuty]l phthalate mg/L
Di-n-Sutyl ohthalate m/L
Di-n=ncty! ohthalate g/l
Dibe-z{a.h)anthracene /L
3.3-Dichorobenzidine o/l
Diethyl phthalate wg/L
Dimethul ohthalate 8g/L
1.2-Dichenyl Mudrazine »g/L
Fluoran-hgne ma/L
Fluorens »e/L
Inderail,2,3-cd)oyrene aa/L
Isopharone ng/L
Bethul maphthalene no/l
N-Nitrosodisethylamine il
N-N; +=oeadiphenylamine g/l
N-Nit=csodiprooulamine »o/L
Naphthalene 20/L
Nitroterzene m/L
Phenantsrene ag/L
Pyrame »o/L
Extractables, Acid

{Phenolics)

2,3,4,%-Tetrachloroohanal m/L
2.3,4,4=Tetrachlorophenal ~ /L
2-thy!orophenol ng/t
2.3-Dichlorophencl ma/L
2,4Dichiorophencl g/l
2.4,t-Trichlorophencl ng/L
2,4-Dimetty] ohencl w0/t
2.4-Dinitroghenol a0/l
2-¥itroohenol o/l
4. 6~Dini tro-o-cresol ma/L
2-Chioropheno! /L
#~0hloro—e—cresol ag/L
Hitroohenol ng/L
Pentachloroshenol ag/L

Benoit Lagarde. chesislh
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% 70 b
DETEZTION | CARAVELLE €52 IMLOADING
LIt : FRIDAY SATURDAY FRIDSY SATURLAY
oo 0,002 ¢ 0.001 ¢ 0,001 ‘0,001
Coog0t 10,003 ¢ 0.007 ¢ 0,000 < 0.00%
vooD.0r )< 8.003 ¢<0.002 ¢0.000 <0.00¢
r 001 1 0.003 0.028 ¢0.001 0.010
ro0.0t ! < 0.004 <0.003 ¢0.002 ¢0.002
1 001 ¢ 0.0t ¢<0.002 0.005 <0.001
!o0.0t < 0,00 <0.006 <0.004 ¢ 0,008
)| < 0.006 ¢ 0.006 <0.006 < 0.006
1001 < 0.004 ¢ 0.004 <0,004 7 0.004
¢ 0.0 < 0.050 ¢ 0.050 < 0.050 « 0.050
! 0.01 ¢ 0.002 <0,002 <0.002 ¢0.002
y0.01 ND ND ND ND
P00 ¢ 0,002 < 0.001 ¢0.001 <¢0.001
Y01 <0.01 <0.206 ¢0.005 ¢0.005
voa0t 0,005 < 0,002 0.002 < 0.002
¢onot 0.055 0.03 0,033 0.022
f 0.0t 0.006 < 0,007 < 0.002 < D.002
Poo0.01 ND ND ND ND
p 0.0t 0,016 ¢ 0.003 0,005 <0.003
10,01 ¢ 0,01 0,007 ¢0.006 ¢ 0.008
1 0.0t ND ND ND ND
r0.01 € 0,002 ¢ 0.001 <D0,000 <0.001
ton.m {0.003 ¢ 0.002 <0.001 <0.007
1001 < 0,002 ¢ 0.00! < 0.000 ¢ 0.00
¢ 0.01 < 0,006 « 0,004 ¢ 0,004 < 0.006
N | ND ND ND D
t 0.0 :<0,002 <0.002 <0,002 ¢0.002
oA 1<0.002 ¢ 0,00z ¢0.082 ¢ 0.702
+0.01 ¢ 0.0 40.02 <0.020 - 0.020
voog.00 | ¢ 0,001 <0002 <2.000 0.0
»oe.0t | ¢ 0.006 ¢ 0.006 < 0,004 ¢ 0.004
yo3.00 ! <0002 <0.000 <0001 ¢0.0M
+ 0.0 | ¢0.002 ¢ E.001 <D.000 ¢0.001
ool i N ND N ND
0D 1N ND N ND
0. ! < 0,008 <0.005 <0.005 < 0,005
: 0,01 | <0.005 <D.004 ¢0,003 - 0.004
0,01 | ¢ 9,007 ¢ 0,007 ¢ 0,000 <000
! 001 ¢ 0,004 ¢ 0,006 ¢0.003 < D0.004
¢o@g01 | <0003 <0002 ¢0.001 <0.002
' p0f ! <D.009 ¢0.00% ¢O0.004 < 0.008
Y200 [ <D0,005 < 0.004 ¢0.003 <0.003
' Q.0 f¢0.003 ¢0.003 ¢0.002 ¢ 0.002
'@t L < 0,003 <0.003 ¢0.002 <0.002
'0.01 [ <0.008 ¢0,000 ¢0.002 20,002
'oD.0t £ < 0,003 <0,002 ¢0.001 ¢ 0,002
'0.01 f¢0.003 ¢0.003 ¢0.002 < 0.002

— L2
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' SAM3L ING: APRTL 24 T 3
CLIENT: CMJATARDS CANADA INITS 'DETECTION @ CARAVELLE £52 INLOAZING

. PROJECT W.™BER: D547 i ! FRIDAY SATURDAY FRIDAY SATURDAY
Phre ] s/l ¢ O.0n T 0,003 <000z - 0.001 - 0,002

. Extractasles. H i

drganozhlorine Pesticides ;

I Aldrin wht ! 001 ¢ <001 <0.00 <001 <0.01
Benzere nexachloride. alpna /L ¢ 0.01 <001 ¢Q.01 <001 <0.01
lenzene *evachloride, bets w/lL 001 <001 <001 (000 (oM
Benzene Mexachloride. pamma ug/l ¢ 0.0t Po¢0.00 <00t ¢0.00 <00t

l Chlordare w/t ¢+ 00t 1 <002 <002 <(B.02 <0.0
Chlordane, 2lpha we/l ¢ 002 ¢ <00 (GI {00 <0
{hiorda~e. gamma w/L | 0.2 <002 «0.02 <0.02 <0.02

l Dieldrin vl | 0.02 fo¢o <00 o0t <0.01
Endasulfzr, Alpha w/l. 1 0.02 <00 <000 <0.0F <0.01
Endosultan, Beta we/l ! 002 ¢0.00 <00 <001 <0.0]

l Endosu!#an Sulfate w/t 3 002 ¢ N ND ND ND
Endrin w/l 1 0.2 po40.01 (o <00t (0O
Endrin Aldehude w1 0.02 i ND ND ND ND
Heptachler wo/L ¢ 0.01 P oepDs <005 <004 <0.0&

I Heotachlo- epoxide w/ll ! 002 ¢ <o oo <000 <0.0
Methoxyshlor wa/l a.1 f <005 <0 (0.0 <0.05
a. 0’007 wil | 0.0 f¢0.01 <900 <00t (0.0

I 0,0’-100 wi ! 000 1 <D0 <0801 <001 <00
i w/A ¢ 0.0 $ 400 0,00 <001 <D.01
2,0'-0DT w/l | 0.81 $o¢Q.0 ¢0,01 <001 <0.DY

I Toxao*e~e g/l 0.10 €015 <045 <003 <015
Extractazles. ' I

l Ne tral-Chlorinated ! H
1,2,3.4-"etrachlorchenzene g/l 1 0,01 (0005 <0083 ¢0.005 4 D0.BES
1.2,3.5-Tetrachlorobenzene /. o 0.0t ND ND LIV ND

l 1,2,4=Tr: chiorobenzene s/ | 001 <0004 <0.064 ¢D.004 ¢D.00
2,3.4-Trichlorotoluene /i 1 0.0 1 ND ND ND ND
2 4, 5Tr:chlorotolusne s/t 001 I N ND NO ND
2.8.a-Trichloroteluene /L 0.01 ) ND ND ND

l Heotachlorosturene wl ! 0.0 I N ND it ND
Hexachlorcbenzene A  0.01 1¢0.01 <0.1 <001 <0.01
Hexachlo~obutadiene sg/L 0.0t { ¢0,008 <0.006 <0.008 <0.008

l Hevachloroethane s/l ! 0.0t ¢ <0015 <0.015 <0015 ¢D.0:8
Hexachle~opentadiens gl ¢ 80 | N NC ND N
Octachlorostyrene m/L ! 0.0t | N ND ND N

' Pentach!=robenzena mA | 001 | ND ND ND ND

: |
0il and crease {Solvent sxtractatles) w/L ¢ 1000 | GO0 800 1t 700

l 0il and --wase, minerals (Solvent extractable! wg/t ! 1000 © 500 500 500 500
PCR’S : i

. <ID arcc*lors present & total conc.)> wgl ¢ 010 ! (&1 <01 <01 <D

;enoit Lagarde, chenmist ﬂl‘iﬂy ,ﬁnhmi-t
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ORGANIC POLLUTANTS (ug/1): COURTAULDS/BCL COMBINED
SULFIDE SEWER (FINAL EFFLUENT), 1980

Sept. Sept. Sept. Oct. DOct. Oct.
Fraction/Compound 24 25 26 01 02 03

1. Purgeable Fraction {PP) Analysed packed cotumn GC, not confirmed MS

Methylene Chloride P P P P p P
Chloroform 55 T 198 214 T —_
1,2-Dichloroethane 6 T - T T T -
1,1,1-Trichloroethane T T T _— T T
Carbon tetrachloride — e == T T -
Bromodichloromethane 10 T 54 17 T T
1,2-Dichloropropane — T T T T —
trans-1,2-Dichloropropene T o = T T -
Trichlorcethylene or

¢is-1,3-Dichloropropene - T s T = =
1,1,2-Trichloreoethane or

Dibromochloromethane or

Benzene T T T — T -
Toluene 14 23.0 40 T T -
Chlorobenzene = — - —_ T —_
Ethylbenzene = == -— - T s

2. Acid Fraction (PP)

None detected (Oct. 3 sample extract) Analysed GC/MS capillary column

3. Base/Neutral Fraction (PP)

None detected (Oct. 1 sample extract) Analysed GC/MS capillary column
4. Pesticide/PCB Fractjon (PP) (capillary column GC/MS)

None detected in composite extract (Sept.24-0Oct.3)

5. Other Compounds (NPP)

Acetone® P P P P P P
THF{Tetrahydrofuran}* 172 2,100 4,000 121 97 T
Trithiolane P
Octanoic acid P
Decanoic acid P
Dodecancic acid (major peak) P P
Tetradecanoic acid P P
Hexadecanoic acid P P

Note: P-Present (not quantified); T-Trace (less than 1 ug/1 [acid, base/
neutral] 5 ug/1 [purgeable]); PP - Priority Pollutants; NPP - Non-
Priority Pollutants
Pesticides detection 1imit = 0.05 - 0.5 ug/1

* Analysed packed column GC, not confirmed MS

Source: EPS, 1985 XII-31



ORGANIC POLLUTANTS (ug/1): COURTAULDS VISCOSE SEWER
(FINAL EFFLUENT), 1980

Sept. Sept. Sept. Oct. Oct. Oct.
Fraction/Compound 24 25 26 01 02 03

1. Purgeable Fraction (PP) Analysed packed column GC, not confirmed MS

-—— —— - ——

Chloroform -
1,2-Dichloroethane =
1,1,1-Trichloroethane T
Bromodichloromethane 6
1,2-Dichloropropane ——
trans-1,3-Dichloropropene 77
Trichloroethylene or
cis-1,3-Dichloropropene —
1,1,2=-Trichloroethane or
Dibromochloremethane or

Benzene T - —
TJoluene 15 28 27
Chlorobenzene - — T
Ethyl benzene T - —_— — - —

-
—_

T T
T - - 1
T T
T 3

——

1

QPR

-
!
]

T T T

-

T T
b

- =

2. Acid Fraction (PP} (Sept.24 sample extract), GC/MS, capillary column

Phenol P
3. Base/Neutral Fraction (PP}

None detected (Sept. 26 and Oct. 2 sample extracts), analysed GC/MS,
capillary column

4. Pesticide/PCB Fraction (PP) (capillary column GC/MS)

None detected in composite extract (Sept.24-Oct.3)

5. Other Compounds (NPP).

p P P
00 101 110 138

Acetone* P P
THF(Tetrahydrofuran)* 22 2,400 17,
Dioctylhexanedioic acid

Oxybis ethanol

Dicyclohexanone

Tributyl phosphoric acid

Tetradecanoic acid

Dodecanal

C,; and C,s phthalates

Dimethylethyl Phenol

TMOYUOUOOUOOOoOw

Note: P-Present (not quantified); T-Trace (less than 1 ug/1 [acid, base/
neutral] 5 ug/1 [purgeable]); PP - Priority Pollutants; NPP — Non-
Priority Pollutants
Pesticides detection limit = 0.05 - 0.5 wg/1

* Analysed packed column GC, not confirmed M5
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ORGANIC POLLUTANTS (ug/1): COURTAULDS/BCL COMBINED ACID OF SEWER
(FINAL EFFLUENT), 1980

¥ Sept. Sept. Sept. Oct. Oct. Oct.
Fraction/Coempound 24 25 26 01 02 03

1. Purgeable Fraction (PP) Analysed packed column GC, not confirmed MS

Methylene Chloride = Fe P P p —
1,1-Dichloroethane —- o 8 = = —
1,2-Dichloroethane T T - T T T
1,1,1-Trichloroethane T T T T - T
Bromodichloromethane 16 T T T 22 15
1,2-Dichloropropane T T - 61 T T
trans-1,3-Dichloropropene T = T - T T
Trichloroethylene or

cis~1,3-Dichloropropene T T T — T T
1,1,2-Trichloroethane or

Dibromochloromethane or

Benzene T T - T T T
Bromoform == T — T — S
Ethyl benzene - o - T - -
Toluene T T T - — T

2. Acid Fraction (PP)

None detected (September 24 sampie extract), analysed GC/MS, capiliary
column

3. Base/Neutral Fraction (PP} (October 1 sample extract), analysed
. GC/MS, capillary column
Di-n-Octyl Phathalate < 10

4. Pesticide/PCB Fraction (PP) {(capillary column GC/MS)

None detected in composite extract (Sept.24-Oct.3)
5. Other Compounds (NPP)

Acetone* 14 p P
THF (Tetrahydrofuran) * 592 43 87
Octanoic Acid (Major Peak)
Dihydroxypropyloctadecanoic
acid '(Major Peak)
Dodecanoic Acid
Tributyl phosphoric acid
cyclododecane
n-phenyl benzamine
Tetrakis Benzene
Hexanoic Acid
Decanoic Acid
Tetradecanoic Acid

™~
TOUOUvUUOwUUYo Yoo

Note: P-Present (not quantified); T-Trace (less than 1 ug/1 [acid, base
neutral] 5 ug/1 [purgeable]); PP - Priority Pollutants; NPP - Non
Priority Pollutants
Pesticides detection 1imit = .05 - .5 ug/]

* Analysed packed column GC, not confirmed MS

XII-33
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l COURTAULDS - BCL EFFLUENT DATA, 1985
SEWER
l Parageter Units Combined Acid VYiscose Sulphide Effective
Outfall's
Effluent
' |Reference 1;
Flow Rate TMGPM 572 333 194 1,299
/s 043 .040 015 093
I Conductivity UMHO/ce @ 25°C 19,600 1,650 2,540 9,662
Total Hardness #g/L 8s CaCl, 0.4 4.1 29.0
Calcium mg/L 8s Ca 2.0 4.0 8.5
I Magnesium mg/L as Mg 6.30 1.00 1.90
Sodium ng/L as Ma 1,900 292.0 820.0
Potassium mg/L as K 2.60 1.30 0.75
' Total Alkalinity  mg/L as Caco, <.2 863.5 159.2
pH 1.92 11.16 8.64
Total Acidity mg/L as CaCO, 3,073.0 <.00 <. 00
Fluoride mg/L as F 0.18 0.13 0.01
I Chloride mg/L 85 Gl 163.4 107.8 560.8
Sulphate mg/L as S04 7,800 230 165 3,366
Total Anmonium mg/L 85 N 0.10 0.05 0.05
I Total Nitrates ng/L a3 N 0.30 0.05 0.70
Nitrite mg/L 83 N 0.030 0.015 0.005
Dissolved
l Orgsnic Carbon mg/L as C 132.0 30.5 43.5
Dissalved
Inorganic Carbon mg/L as C 1.2 27.0 29.6
Aluminum mg/L as Al .310 280 470 0.306
l Arsenic pg/L B85 As {.002) {.001) {.001) {0.0014)
Cadmiun mg/L 85 Cd <,002{<.002) <,0020{<.0020} <.002(<.002) <, 0020(<.0020)
Chromium ng/L as Cr 0.024{0.036) 0.130{0.092) 0.015(<0.020) 0.066 |
' Gobalt ng/L as Co <.010 <.010 <,010
Copper mg/L 85 Cu 0.03(0.05} 0.02(0.02) 0.09({0.05) {0.08)
Tron mg/L as Fe 2.40(3.67) 0.54(0.64) 1.60{0.46) {1.94)
Lead pg/L as Pb 0.140(0.310) 0.061(0.073) 0.100(<0.030) {0.170)
l Manganese mg/L a3 Mn 0.320 0.500 0.023
Mercury ug/L e8s Hg {5.70} (5.30) {4.65) {(6.69)
Nickel mg/L as Ni 0.017(0.026) <0,70(<0.020) «<0.010(<0.020) {0.023)
I Zinc mg/L 88 Zn 6.100(31.2) 2.000(2.70) 0.180(0.128) 3.52(14.8)
Carbonyl sulphide wug/L <2. 7 <2.0
Carbon Disulphlde ug/L 1,400 121 <2.0 &64
I Hydrogen Sulphide ug/L 590 7 <2.0 <262%
Benzene ug/L 0.(0) 5.(0) 0.(0) 2.
Bromod{- ug/L 0.(0) 0.(8) 100.(28) 15.0
chloromethane
l Carbon Tetra- ug9/L o.(0) o.(1) 20.(3) 1.0
chloride
Chlorodi- ug/L 0.(0) 0.(0) z.01) 3.0
l bromomethane
chloroform ug/L &4.(10) 6.(328) (a) (139.)
Dichloromethane ug/L 57.(0) 0.(0) 0.(0) 25.0
l Toluene ug/L 2.(3) 1.(29) 0.(2) (13.0)
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APPENDIX VII](Cont'd)

Sewar
Parameter Units Conbined Acid Viscose Sulphide Effective
Outfall's
Effluent
Reference 2:
Sulphuric Acfd 0.331%
S8 Bg/L &£5.0 48.0 17.0
coD »g/L 512.0 483.0 -
BODg ag/L 45.0 348.0 186.0
Reference 3:
GCarbon Disulphide wug/? 15,000 9,000 3,200 10,745.0
Hydrogen Sulphide ug/1 | 3,100 3,00 15.0 2,587.0*
2inc aog/L | 50.0/60.0
Note:

Reference 1: MOE - 1985; June 18 sample, (Average of June 19, 20 sample)
2: Meonthly Reports filed by Courtaulds for April, 1985
3: MOE - 1985

* boes not include, production of H.S resulting from mixtures of Acid
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APPENDIX XIII. EFFLUENT MONITORING DATA: CORNWALL WATER
POLLUTION CONTROL PLANT

XII-1




R
1
SOURCES OF MUNICIPAL WATER POLLUTION CONTROL PLANT RAW SEWAGE
GENERAL, DESCRIPTION OF WATER POLLUTION CONTROL PLANT (WPCP)
NAME OF WPCP CORNWALL WPCP
WORKS NUMBER 110000132
TREATMENT TYPE PRIMARY
PHOSPHORUS REMOVAL CONTINUQUS
DESIGN CAPACITY {1000 m3/d) 37.505
| 1986 AVERAGE DAY FLOW (1000 m3/d) 52.927
POPULATION SERVED 46800
t % OF TOTAL FLOW ATTRIBUTED TO:
! INDUSTRIAL SCURCES (%) 10
I
i COMMERCIAL SOURCES (%)
| {Population x 0.0757) Fi
f RESIDENTIAL SOQURCES (%)
f (Population x 0.175) 15
i UNACCOUNTED FOR, INCL. INFILTRATION 68

i (100-% Contributed from
industrial, commercial and
residential sources)

PROFILE OF INDUSTRIES IN CATCHMENT

TOTAL NO OF INDUSTRIES 111
INDUSTRIES WITH WATER 23
RO OF SIC CATEGORIES 34

DESCRIPTION OF THE TOP 5 INDUSTRIES DISCHARGED TO THE WPCP
(BASED ON WATER USE DATA)

DESCRIPTION s1C $ OF

COMPANIES
ORGANIC CHEMICAL & PESTICIDES 2869-2869 3
TEXTILE PRODUCTS 2271-2299 5
DAIRY 2021-2026 2
PLASTICS, RESIGNS, SYNTHETICS 2821-2824 1
PRIMARY TEXTILES 2211-2269 3
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:
I Annual Pata Revien CORNMALL L. Ontario
i
l CORMNALL WPCF
Primary l
Phosphorus Removal - Continuous |
Caparity - 37,585 10431ad/day
!
I : ) bW R T S e |
H i ' : i i : AVERABE !
i PARAMETER i 1981 | 1982 1983 1984 | 1985 1§ 91-85 ! I
; s ' : - === i i-- -1 t
l ; ; : : ; : ; ' |
i By, Daily Flow (1000 a3/day) ! 4B.64 1 42,59 ¢ 49,15 ¢ #B.M 1 4L b a2 1.
. lI i-- el T egg—— - i=--- e i ;
+ BODS - Iefluent (mg/i} O8Iy 0 Rl B2 0 8BS 1 7R58 1 TALBL ! '
¢ BODS - E¢fluent tag/L) o347 0 4L37 0 .72 1 45.58 F Mb4R © 42 ¢ I
i Annual BODS Significantly I i i | 4 | :
i Different fros Kean | H H i ! | : r
I i fAnnual Average HODS? | N H M H N : N ! N | : g
; | I H | i i :
i R =] e ! b = e H i
! | ! ' | i i | '
i 7185 - Infleent {wgiL} POLIR.BE 5 92,16 % 82,92 4 L2 1 INS.BY ¢ 4.2 ¢ t
i 185 - Effluent (ag/L) boo092.68 0 45,98 1 28,48 0 2389 © 245 & 35.22 ¢
¢ Annual 158 Significantly : ! ! ! b ! ! :
i Dikierent froa Nean | : d ' | ! i ‘
l i Annual Average T55? | ¥ : ¥ : N i Y | ¥ | H |
' I H H | i H i 1
HE e =| e H I r
l } | | : | ] ; | '
i Total P = Influent (ag/L) 2 L B Y - D A " D D X R T 3 S T I
I Total P - Effluent (ag/L) bl 1 158 0 %Y 1 0%B L % 1 1.2 | !
i Anpual TP Significantly | i ! I I ! ! y
l [ Different from Mean | i : | i | i I
i Annual Average TP? I T H ¥ i | I N i | | i
| TP in Coapliance? H N ' | b ¥ I ¥ | ¥ | | ¥
l | I ! f | I ! ' [
: A . . FOPETEE ) T TT I PO0E O TIRAN e Putl) Lty
[
l I} - Insufficient Data II
!
l i
|
4
[
|
| i
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OPERATIONAL EVALUATIDN FOR:

CORNMALL WPLF

TREATHMERT FACILITY: Primary

PERIOD EXDING: dpril 3, 1987
SAMPLING SEASDN: Winter (Cold Weather)
DESIEN AVE FLDW: 17,300 n3fd

PARANETER ¢ DAY 15 |

RAW SEWABE FLON

T of Design Flow 185,651

DAY 16 ! DAY 17 | DAY 1B ! DAY 19 1§ DAY 20 ! DAY 2[

86,110

176. 291

Influent 0D {ag/t}

Secondary BOD {wg/L}
1 PRIMARY RENOVAL
1 SECONDARY REMOVAL

e A

Influent S5 (mg/L) 84,0

i+ Frimary BOD (epg/L)
¢ Prisiry 85 fmg/L}

' Secondary 55 (sg/l) 35.0
i1 PRIMARY REMOYAL

62.8

e e e e

1 SECONDARY REMOVAL :

Influent NHY {ag/L}
Primary XH& (ag/L)

1 PRINARY REMDVAL
I SECONDARY REMIVAL

Y

i1 Secondary NH4 {ag/L) '
¥

it Influent TKN lag/L}

3l Primary TKN isg/L)

i  Secondary TKN (ag/L) {
i1 1 PRIMARY REMOVAL
H

[ X

kr
"

vl

1 SECONDARY REMOVAL

1
]
]
L)
L}
L)
T
]
1
1
1
1
1
L]
L}
1
1
1
]
1
1
L}
L}
L}
L]
3
»
L]
L]

Influent Total P lag/L) |
Primary Tatal P {ag/L) |
Secondary Total P (mg/L} | 1,20
1 PRIMARY REMDVAL } |
1 SECONDARY REMDVAL I 3.3

- ==t = P} F FESESzZ=zE==z

'
L]
L}
1
1
]
L
1
L]
1
L]
1
1
[l
1
[]
[
[
[l
1
.
1
1
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L
1
+
]
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1
’
L]
1
1
]
L}
L4
L}
1
[
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1
1
1
L}
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ORGANIC POLLUTANTS (ug/ﬂl CORNWALL WPCP EFFLUENT AFTER CHLORINATION
L. EFFLUENT), 1980

June June Nov.
Fract ion/Compound 4 11 20

1. Purgeable Fraction (PP) Analysed packed column GC, not confirmed M5

Methylene Chloride * . 75
Trichlorofluoromethane or
1 ,1-Dichloroethylene T
1 Dichloroethane 21
Chloroform T
1,1,1-Trichloroethane 17
Carbon Tetrachloride 48
1,2-Dichloropropane 17
Trans- 1,3-Dichioropropene 24
Tr1uh}arneth lane or
ciz=1,3-Dichloropropene il

lil,EFTrichlnruethane or

01bromochloromethane or

Benzene T
Toluene T
* Purgeables not analysed June 4, 11

2. Acid Fraction (PP)

None detected, analysed GC/MS, packed column (June samples)

3. Base/Neutral Fraction (PP) (GC/MS packed column, Nov. 20 Not Analysed)

Di-n-butyl Phthalate 80 94
Anthracene T -
Bi-n-octyl Phthalate T T

4. Pesticide/PCB Fraction (PP)
None detected packed column GC
5. Other Compounds (NPP)

1
1
LT ]

1
1
| O0OOO—u0n

Acetone*
THF(Tetrahydrofuran)*
Octanoic Acid

Methl Prop¥1 Acetic Acid
Phthalic Acid

Phthalic Acid Derivatives
—Methy]Rheno]

Benzoic Acid

Tetrakis Benzene

] 11
—|'U—'l|—-ll I 11
1
I
t

Note: P-Present (not quantified); T-Trace (less than 1 ug/1 [acid,
base/neutra?l 5 u?/l [purgeab]e]) PP - Priority Po]lu ants, NPP
- Non-Priority Pollutants

* Analysed packed column GC, not confirmed MS

Source: EPS, 1985
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APPENDIX X1V, TOXICITY RESULTS FOR CORNWALL EFFLUENTS
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The statistics involved n calculating LCS0s are specialized 10 the field of toxicology (for more details sce
Siephan, 1977}, This is becouse the ohservation on the fish establishes whether it is alive or dead and
nodhing in beiween, [t-also involves 8 concepl of the median fsh. Individunl fish vary in their semsiily Ina
given cllluent. Some have umusual sensitivily 1o the eMucnt, whils others show ungsual resistance, bul most
show an average sensitivily somewhere in ihe middle. Al 50%% survival, therefore, we find the fargest
numbers of a population responding and hence the greatesl sirength statistically, This is why LCS0s ars
chosen as the preferred endpoint. :

Ontario’s new monitoring regulstions fequire an acute Jethalily test using Daphinia miagra s well as the one
using (rout (sce protocol, Poirier ef al, 1588), Daplinig-like orgoniems are an extremely important group of
squatic animals and have very dilferent analomy and physiology to that of fish.

Daphnia magna are small invericbrate animals of 2to § mm in length, They are covered by a transioconl
clam-shaped surface layer through which the intermal struclures can be scen. They move in a hopping
motion through the water by means of their lazge sccond aniennac. They feed by fillering waler and
prticles with their thoracic legs found under the carapace. In healthy cultures, almost all of the indivduals
are females, They reproduce asexually, producing fully mobile young which are genctically felentical o the
adult and, when released, they book very much fike the adull except for size, These young animals (no wlder
than 24 h) are the ones used in the toncty Lesl.

The acute lethality test involving Daphnia magna is set up much the same as in the trout test excem that
50 ml test tubes are used instead of 20 litre test buckels. Alsa, three animals are osed i each ol Tuur lest
tubes at each concentration which is replicated six limes. This means (hat at least 3 x 4 = 6 = T young
Daphnia are used for each sample. The test can be done on as liitle as 500 ml of sample. Another majur
difference is the exposure duration which is two days instead of four 25 in the {rout test. This difference is
appropriate becausc of the much shorter life span of Daphnia compared to trout.

For some elfluenis Dapluiia are more sensitive than are Lrout, whereas for other efMuents the reverse is froe.
Since the objective is (o conscrve all aquatic Tife, bath animals need 1o be prodected and bolh are valuable
toxdcity test organisms. Most people realize the importance of fish to aquatic environments but one normally
has to study biclogy to become aware of the impartance of Daphula. Nearly all the life in any body of water
i derived in one way or anolher from the photosynthetic activity ol algae. Generally, fish do not eat algas
directly but consume smaller animals that are able to filter and digest the aigae. In freshwales gnvironmenis,
the various spocies of Daphnia are (ypically the most comman members of this group. Loss or reduction in
populations of Dapitnia can cause algal biooms, since they fced on algac; or the collapse of sport fish
populatigns, because they are themselves an impartant food source. '

Documentation of industrial cffluent toxicity has only been gathered since 1976 for industrics situated in
Cornwall. Toxicity testing of the Cornwall Municipal Water Poliution Control Plani was conducted in 1981
and 1987. All of the toxicity results are discussed below and summarized in Appendix XIIL.
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l Table 1. Toxicity of Courtaulds Fibres effluent samples on Rainbow trout.
I Sample site Sample Sample 96 Hour 95% Fiducial Limits
Number Date LC50 Upper-Lower
I (% effluent) (% effluent)
Acid sewer 76~14 03/09/76 2.3 3.2 - 1.8
l 76-49 08/27/76 1.0 5.0 - 1.0
77-40 06/27/77 1.4 2.5 - 1.0
77-101& 08/16/77 0.9 1.1 - 0.7
77=-124  11/29/77 2.1 2.7 - 1.6
I 77-127 11/30/77 2.2 2.8 - 1.7
79-12 04/24/79 1.4 2.0 - 0.5 .
80~173 09/23/80 0.8 _ 1.1 - 0.6
I 80-179 10/01780 4.0 5,0 - 3.0
81-1 06/17/81 1.7 5.0 - 1.0
g81=-2 06/18/81 1.3 5.0 - 1.0
81-3 06/19/81 1.4 5.0 - 1.0
l 81-4 06/20/81 1.1 5.0 - 0.5
81-5 06/21/81 1.1 5.0 - 0.5
81-6 06/22/81 1.1 5.0 = 0.5
l 81=7 06/23/81 1.1 5.0 - 0.5
81-8 06/24/81 1.1 5.0 — 0.5
81-9 06/25/81 0.9 5.0 -~ 0.5
l 81-10 06/26/81 1.0 5.0 - 0.5
81-11 06/27/81 2.0 5.0 = 1.0
81-12 06/28/81 1.6 5.0 — 1.0
81-13 06/29/81 1.4 5.0 ~ 1.0 [
I 81-14 06/30/81 2.0 5.0 - 1.0 -
g1-15 07/01/81 1.6 5.0 - 1.0
81-16 07/02/81 1.9 5.0 - 1.0
' 81-17 07/03/81 1.6 5.0 - 1.0
B4-088 07/26/84 0.3 0.5 =~ 0.2
85-36 06/18/85 2.2 5.0 - 1.0
l 01880210 09/29/88 0.5 1.1 - 0.0
I 4
I XIV=) ~




Table 2. Toxicity of Courtaulds Films effluent samples to Rainbow trout.

Sample site Sample Sample 96 Hour 95% Fiducial Limits
Number Date LCsOo Upper - Lower
(% effluent) (% effluent)
TCF well 80-168 09/23/@0 non-lethal
Sewer #1 76=37 09/10/76 26.0 30.0 - 20.0
77-36 ae /27577 20.0 30.0 - 10.0
77-96 08/16/77 45.0 50.0 - 40.0
77-123  11/29/77 45.0 50.0 - 40.0
79-16 04/24/79 44.3 50.0 - 40.0
Sewer #2 77-37 06/27/77 non-lethal

77=36 08/16/77 non-lethal
80-185 10/01/80 non-lethal

Sewer #3 76-48 08/06/76 4.2 5.0 - 1.0
77-38 06/27/77 6.0 10.0 - 5.0
79-15 04/24/79 1.3 5.0 - 1.0
80-159 09/23/80 1.7 2.0 - 1.4
80~176 10/01/80 3.0 3.5 - 2.5



5

7able 3. Toxicity of Canadian Industries Linited Effluent Samples To Rainbos Trout

Sagple site Sample  Sawple  SeHowr 95% Fiducial Limits
Huzber Date LCS0 Opper-Lodexr
(1 effluent) (3 effluent)

Lel 2 sewer 76191  10/05/79 non-lethal

79-192  12/06/79 71.0 100 - 50.0
28121 07/14/81 >100.0
81-43  08/04/81 non-lethal ’

87-194 11/10/87 non-lethal

Tabie 4. Toxicity of Cormwall Municipal STP effluent samples to Rainbo¥ trout

Sample site Sample  Sample  96Hour 95% Fiducial Limits
Humber Date 150 Opper-Lover
{% effluent) (% effluent)
influent 81-84  06/25/81 nom-lethal

final efflyent  81-85  06/25/81 non-lethal
87-150  11/10/87 100 »100 - 65.0

Table 5. Toxicity of Cornsall Chemicals effluent samples to Rainbow trout

Sample site sagple  Sample  96Hour 95%¢ Fiducial Linits
lizaber Date LC50 Upper-Lowexr
(% effluent} (% effluent)
combined final 7628  07/23/76 24.0 30.0 = 20.0
76-38  08/10/76 7.5 10.0 - 5.6
77-§3  06/28/77 non-lethal
79-189  12/05/79 8.0 100 - 75.0
79-190 12/06/79 71.0 100 - 50.0
28122 07/14/81 77.0 100 - 50.0
81-45  08/04/81 84.0 100 - 65.0
37-193 " 11/10/87 76.0 §2.8 - 69.8
XIV-E



‘able 6. Toxicity of Domtar Fine Papers Ltd effiuent samples to Rainboi trout

Sample site Sample  Sample  96Rour 95% Piducial Limits

Number Date LCs0 Upper-Lower
(% effluent) (% effluent)

final effluent  m27629 07/23/76 76.0 100 - 56.0
27742  06/28/77 94.0 97.0 .~ 8%.0
80-199  10/15/80 77.0 98.0 - 61.0
m28123  07/14/81 59.0 70.0 = 50.0
82-047 07/07/82 36.7 45.0 - 30.0
84-059 06/19/84 55.1 6l.8 - 49.2
84-086 07/26/84 non-lethal
84-134 10/18/84 80.6 100 - 5.0
86-49  07/17/86 46.1 51.9 - 40.9
B6-74  08/27/86 50.3 €5.0 - 40.0

B6-84  10/08/86 non-lethal
87-192  11/10/87 non-lethal
01880212 09/29/88 non-lethal

sexer bypass 87-191 11/10/87 non-lethal
01880213 09/29/88 non-lethal

Table 7. Toxicity of Marimac effluent samples to Rainbow trout.

Sample site Sample  Sample  96Hour 954 Fiducial Limits
Nusker Date LCs0 Dpper-Lower
(t effluent) (3 effluent}
Jfinzl effluent  86-84  10/08/86 36.5 40,0 - 30.0
]
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Table 8. Toxicity of Courtaulds Fibres effluent samples to Daphnia magna

fample site Sample
Number

Acid sewer 02800159
(2800162
02800176
02880210

Viscose sewer 02500161
02800172
02800173
02880209

Sulphide sexer 02800177
02880211

Sample
Date

09/24/80
09/24/80
10/01/80
09/29/88

09/23/80
09/24/80
10/01/80
09/29/88

10/01/80
09/29/88

48 Hour
150
(% effluent)

P oo
P

19.3
86.6
.2
5.0

95% Fiducial Limit
Upper - Lover
(t effliuent)

2.5 - 1.6

23.2 - 144
105 - 71.0
38,0 - 25.5




Table 9. Toxicity of Canadian Industries Ltd. effluent samples to Daphnia magna.

Sample site Sample Sample 48 Hour 95% Fiducial Limits
Number  Date LC50 Upper - Louer
(% effluent) (% effluent)
Lel 2 sewer 02790189 12/05/79 87.4 93.4 - 81.7

02791189 12/05/79 >100
12790191 12/05/79 >100
02791191 12/05/79 >100

02790192 12/05/79  36.9 50.2 - 27.1
02791192 12/05/79 75 - 100
02790190 12/06/79 74.6 86.7 - B2.8

02791190 12/06/79 >100
02370194 11/10/87 non-lethal

Table 10. Toxicity of Cormvall Municipal STP effluent samples to Daphnia magma.

Sapple site Sample Sample 48 Bour 95% Fiducial Limits
Mumber  Date LC50 Upper ~ Lower
(% effluent) (% effluent)
final effluept 02870190 11/10/87 0.8 7.7 = 0.0

Table 11, Toxicity of Cormwall Chemicals effluent samples to Daphnia magna.

Sample site Sample Sample 48 Hour 95% Fiducial Limits
Wumber  Date LCR0 Upper - Lower
(1 effluent) (% effluent)
combinad final 02790193 12/05/79 13.8 19.1 - 10.1
02M1193 12/05/79 36.1 52.8 - 18.4
(2870193 11/10/87 47.3 54.8 - 40.7

Table 12. Toricity of Domtar Fine Papers effluent samples to Daphnia magma.

Sample site Sample Sample 48 Hour 953 FPiducial Linmits
Number  Date LCR0 Opper = Lower
(% effluent) {1 effluent)

,final effluent  0280019¢ 10/01/80 non-lethal
02860074 08/25/86 non-lethal
02860084 10/07/86  63.3 76.4 = 53.3
02870055 06/09/87 non-lethal XTV—8

seyer bypass 02870191 11/10/87 >100




Table 13. Toxicity of Harimac effluent samples to Daphnia magma.

Sample site Sample Sample 48 Rour 95% Fidusial Limits
Number  Date LC50 Upper - Lower
(% effluent} (3 effluent)

finzl effluent 02861084 10/08/86 >100
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APPENDIX XV, SPILLS REPORTED IN THE CORNWALL DISTRICT, 1988-89




sac_num ste_nam occ_dte mun_dsc mat_nml XV-2 ‘

g802003 1ROGUDIS CHEMICALS CORNMALL CITY  WASTE WATER

BAO3A14 WILLTAMSBURGH T CHLORIMATED SEWAGE |
. B300460 DOMTAR CORNWALL CITY  BUNDER "C* DIL

BO05389 HARVEX AGROMART (CIL FINCH THP. HYDRAULIC OIL

BO0E793 DOMTAR FINE PAPERS CORNWALL CITY  PCB-CONTAMINATED OIL .

8910591 CORNWALL ELECTRIC CORNWALL CITY  HYDRAULIC OIL

EG10966 COURTAULDS CORNWALL CITY  SULPHURIC ACID

8311004 DOMTAR FINE PAPERS CORNWALL CITY  TRANSFORMER OIL

8014293 RESIDENT FINCH THP. PETROLEUM OIL H.0.5.

BA00725 HEUGA 88/01/01 CORNWALL CITY  OTHER OILS '

§300978 CORNWALL WPCP MOE  88/01/06 CORHWALL CITY  RAW SEWAGE |

2801195 CIL 88/01/08 CORNWALL CITY PCB-CONTAMINATED OIL !

BR04333 88/01/12 MAXVILLE VILL. VARSOL

BA0Z734 CITIZEN - BRIAN LISC B8/01/24 CORNWALL CITY  SEWAGE

A211764 GUIKDON LTO. BE/01/26 CORNWALL CITY DIESEL FUEL

BEO0366 COURTAULDS 88/02/06 CORMWALL CITY  CARBON DISULFIDE

8R00175 CIL 88/02/10 CORNWALL CITY  MERCURY :

BA002B5 SERVAAS RUBBER 88/02/15 CORNWALL CITY  PHENOLIC VAPOURS

BAOO354 8A/02/15 CORNWALL CITY  FURMACE OIL (HOME HE

AAO0363 88/02/17 CORNWALL CITY  GASOLINE

E500540 B8/02/23 CORNWALL CI1TY  OLEIC ACID

BA0DESS PRIVATE RESIDENCE  88/02/23 CORNWALL CITY  FURNACE OIL (HOME HE

BAO0EAE TRANS NORTHERN PIPEL 88/02/25 CORNWALL CITY  DIESEL FUEL

BR00E25 COURTAULDS CANADA  88/02/26 CORNWALL CITY  OTHER GASES

BEOOB1E UNKNOWN 86/03/02 VANKLEEK HILL T FURNACE OIL (HOME HE

8R00BB7 PETRO CANADA B8/03/04 CLARENCE TWP.  GASOLINE

8801040 CONSOLTEX INC. B8/03/07 ALEXANDRIA TOWN MINERAL OIL (LT 50 P

8801036 ROBERT TRANSPORT 88,03/08 CORNWALL TWP.  ALCOHOLS, N.0.S.

8201125 ga/03/11 CORMWALL CITY SODIUM SULFIDE, HYDR

BEO1170 MCEWEN FUELS 88/03/12 MAXVILLE VILL. PETROLEUM OIL N.0.S,

BRO1186 ONTARIO HYDRO 88/03/12 MATILDA THP.  TRANSFORMER OIL

BRO1Z45 UNKNOHN : 88/03/15 ALEXANDRIA TOWN GASOLINE

BE01436 CONSOLTEX INC. 88/03/18 ALEXANDRIA TOWN XYLENES

8801341 COMBUSTION ENGINEERI £8/03/19 CORNWALL CITY DIESEL FUEL
8801549 LACKIE TRANSPORT 88/03/25 CORNWALL TWP.  TRANSFORMER DIL

BBO1603 UNKHOWN BR/03/26 CORMWALL C1TY  GASOLINE

BEO160S DOMTAR FINE PAPER BB/03/27 CORNWALL CITY  HYDROGEN SULFIDE

BBO1G5B8 R G SEGUIN 88/03/28 ROCKLAND TOWN  FURNACE OIL (HOME HE

8910581 TRANSFORMER 82/03/31 CORNWALL CITY  TRANSFORMER OIL

BBO1BE1 UNKNOWN AR/04701 IRDQUOLS VILL. DIESEL FUEL

RAN1666 WESTFRONT CONSTRUCTT 88/04/02 CORNWALL CITY  SMOKE

BRO1877. UNTDENTIFIED SEPTIC BB/04/02 CLARENCE TWP.  SEWAGE

BB02317 BCL CANADA INC. AR/04/12 CORNWALL CITY  PROPYLENE GLYCOL

8802333 COURTAULDS 88/04/13 CORNWALL CITY  HYDROGEM SULFIDE

8802766 88,/04/25 STORMONT/DUNDAS FURNACE OIL (HOME HE

B803155 ONTARIO HYDRO 88/05/05 WINCHESTER TWP. TRANSFORMER DIL :

BA03Z220 HARVEST AGROMAT BB/05/06 WINCHESTER ThWP. FERTILIZER

8906435 DOMTAR BA/05/10 CORNWALL CITY  BUNKER FUEL OIL (HO.
. Ba03slo 88/05/13 CLARENCE TWP.,  HYDRAULIC OIL

8803546 IROQUOIS CHEMICALS  88/05/13 CORNWALL CITY ~METHYL ETHYL KETONE

8804035 PRIVATELY OWNED AA/05/13 NORTH PLANTAGEN TRANSFORMER OIL

BE03553 NOT PROVIDED 8B/05/14 CORNWALL CITY  GASOLINE

BA04051 G. A. BERCIER RB/05/16 SOUTH PLANTAGEN MANURE

BED3779 BA/05/18 WINCHESTER TWP. DIESEL FUEL

BE0O379T UNKNOWN : 88/05/18 WINCHESTER TwWP, DIESEL FUEL

gB04060 IMPERIAL OIL 88/05/18 ROCKLAND TOWN  GASOLINE

BB04157 ONTARID HYDRO AR/05/26 STORMONT/OUNDAS TRANSFORMER OIL

BA04412 COURTAULDS BE/05/31 CORNWALL TWP. SULFURIC ACID

8804578 FARMER BE/05/02 SOUTH PLANTAGEN GASOLINE

BAN4E7T SHELL BE/0G/03 LANCASTER TWP. WASTEWATER (NOT OTHE

BRO4788 (NTARIO HYDRO 88,/06/07 WINCHESTER VILL PCB-CONTAMINATED OIL
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8805822 TRANSCONTINENTAL PRI 88/06/15 CORNWALL CITY  D1HER GADED Av-3 I
8805251 ONTARIO HYDRO 88/06/17 MOUNTAIN THP.  TRANSFORMER OIL |
8805367 ONTARIO HYDRO 88/06/18 KENYOR THP. TRANSFORMER OIL
8812098 ONTARIO HYDRO 88/06/18 XKENYON TWP. TRANSFCRMER QIL |I
8805454 HENKEL CANADA 88/06/21 CORNWALL CITY  TEXAPHOR SPECIAL
8805564 ULTRAMAR 88/06/23 CASSELMAN VILL. GASGLIAE

~ 8B05690 DOMTAR FINE PAPER 88/06/25 CORNWALL CITY  PROCESS WATER
8805699 GROULX-ROBERTSON LTD 88/06/26 ALEXAHDRIA TOWN PERCHLORETHYLENE I
8903605 88/06/29 CORNWALL CITY  CAUSTIC ALKALI LIQIU
8805922 DOMTAR FINE PAPER 88/07/01 CORNMALL CITY  SUSPENDED SOLIDS
8805953 CORNWALL PUBLIC WORK 88/07/02 CORNWALL CITY  TRANSFORMER OIL l

8805970 88/07/02 CORNWALL CITY  SODIUM HYPOCHLORITE

8806141 PETRO CANADA 88/07/06 CHARLOTTENBURGH GASQLINE

8906439 PETRO CANADA 88/07/06 CHARLOTTENBURGH DIESEL FUEL

8806366 ST-ISIDORE CO-0P 88/07/08 RUSSELL THP. AMMONIUM NITRATE (GT

8906440 IVACO ROLLIRG MILLS 88/07/09 L°ORIGHAL VILL. DUST

8806420 DIXON'S CORRERS DS  88/07/11 MATILDA THWP. TRANSFORMER OIL

8906441 MIC 88/07/11 LANCASTER VILL. DIESEL FUEL

8906450 SERVASS RUBBER 88/07/11 CORWWALL CITY  UHKHOWN

8906442 MR. GAS 88/07/14 ALFRED VILL. DIESEL FUEL .

8906446 DOUG'S AUTO SALES 88/07/18 ROXBOROUGH TWP. SMOKE

8807100 KERSHAW MANUFACTURIN 88/07/25 CORHWALL CITY  ARGON {COMPRESSED GA l
8807230 SUNOCD 88/07/29 CORNWALL CITY  GASOLINE

8807249 NOT DETERMINED 88/07/29 CORNWALL TwP.  DIESEL FUEL '
8807566 88/08/04 CORNWALL CITY  VISCOSE l
8807604 CORNWALL PUBLIC WORK 88/08/05 CORNWALL CITY  MIRERAL OIL (LT 50 P

8807798 KRAFT 88/08/10 OSHABRUCK TWP. AMMONIA GAS (ANHYDRO

8807882 UNKNOWN 88/08/12 CORKHALL CITY MOTOR OIL

8807978 ONTARTO HYDRO 88/08/14 MATILDA THP. PCB-CONTAMINATED OIL l
8906453 IROQUOIS CHEMICALS 88/08/18 CORRWALL CITY  STYRENE

8906456 ONTARIO HYDRO 88/08/19 VAHKLEEK HILL T HYDRAULIC OIL

8808442 88/08/22 CORNWALL CITY  HYDROGEN SULFIDE ; l
8808472 88/08/23 ROCKLAND TOWN  HYDRAULIC OIL

8808526 ONTARIO HYDRO 88/08/24 WIRCHESTER TWP. TRANSFORMER OIL - |
8808556 88/08/25 CORKWALL CITY  TOLUENE

8808656 UNKNOWN 88/08/27 CORKWALL CITY  PETROLEUM OIL N.O.S. I
8906376 ONTARIO HYDRO B8/08/29 PLANTAGENET VIL TRANSFORMER OIL

8906460 ROHM AND HAAS CANADA 88/09/01 MORRISBURG VILL PETROLEUM OIL N.0.S.

8809041 88/09/06 STORMONT/DUNDAS SEWAGE

8809085 HERB'S GARAGE 88/09/08 ALEXARDRIA TOWN SMOKE

8809095 IROQUOIS CHEMICALS 88/09/08 CORNWALL CITY  MALEIC ANHYDRIDE

8809191 88/09/09 CORNWALL CITY  DIESEL FUEL

8809299 88/09/12 CORNHWALL TWP.  DIESEL FUEL I
8906521 ONTARIO HYDRO 88/09/12 LANCASTER TWP. HYDRAULIC OIL
8906465 LEISCO 88/09/14 CORHWALL THWP.  RESIN '
8809568 ONTARIO HYDRO 88/09/18 CLARENCE TWP.  TRANSFORMER OIL |
8809571 CORNWALL WPCP MOE  88/09/18 CORKWALL CITY  RAW SEWAGE ll
8906469 CIL 88/09/18 CORNWALL CITY  PETROLEUM OIL N.O.S. |
8809723 CIL 88/09/22 CORNWALL CITY CHLORINE (COMPRESSED i
8809848 ULTRAMAR B8/09/23 CORNWALL CITY DIESEL FUEL 1.
8809866 TRANSCANADA PIPELINE 88/09/25 STORMONT/DUNDAS HYDRAULIC OIL :

8810010 MCDOUGAL'S GENERAL S 88/09/29 KENYON TWP. HYPOCHLORITE SOLUTIO
8906431 PRIVATE RESIDENCE 88/09/29 ROXBOROUGH TWP. HYPOCHLORITE SOLUTIO

|
|
- 8906566 SUNOCO 88/10/03 CORNWALL CITY  GASOLINE |I

8810274 EMBRUN COOP 88/10/05 RUSSELL THWP. FURNACE OIL i
8906427 ONTARIO HYDRO 868/10/17 MOUNTAIN TWP.  HYDRAULIC OIL i
8810642 ONTARIO HYDRO 88/10/18 ROXBOROUGH TWP. TRANSFORMER OIL l
8810704 ' 88/10/21 CORNWALL CITY  GASOLINE |
8906471 LALLY BLANCHARD FUEL 88/10/21 CORNWALL CITY  PETROLEUM OIL N.O.S.
8810747 TRANSPORT TRUCK 88/10/22 OSNABRUCK THP. DIESEL FUEL ;
8810792 ONTARIQ HYDRQ 88/10/23 WINCHESTER VILL TRANSFORMER QIL I
8810793 ONTARIQ HYDRO B8/10/23 RUSSELL THP. HYDRAULIC OIL
8810915 CIL 88/10/27 CORKWALL CITY  CAUSTIC WASTE WATER |
8811011 88/10/30 CORKWALL TwP.  SODIUM HYDROXIDE (SO |

8811062 ONTARIO HYDRO 88/10/31 CORNWALL CITY  MINERAL OIL (LT 50 P ‘B
8A0A122 COURTAULDS 88/11/01 CORNWALL CITY  CAUSTIC ALKALT LIOTU ' \



8811165
8811164
8810948
8811382
8811428
8811458
8811425

- 8811438

8811440
8811464
8811613
8811706
8812084
8812083
8812111
8812351
8812436
8812480
8812523
8812525
8812516
8812635
8812609
8812832
8813150
8902189
8812960
8812943
8812932
8902188
8502190
8813014
8902192
8900170
8900261
8900313
8900311
8900340
8901188
8901187
8900594
8900587
8900624
8900652
8900700
8902230
8900899
8900971
8901179
8901299
8901352
8901398

RESIDENT

UNKROWN

ONTARIO HYDRO
OHNTARIQ HYDRO
ONTARIO HYDRO
ONTARIO HYDRO
POWELL FUELS
ONTARIO HYDRO
ONTARIO HYDRO

NOT APPLICABLE
TRANSPORT TRUCK
ST ISIDORE ABATTOIR
COURTAULDS CANADA
COURTAULDS CANADA
COURTAULDS CANADA
CIL

88/11/02 CORHWALL CITY
88/11/03 CORMWALL CITY
88/11/09 LANCASTER THP.
88/11/09 CHARLOTTENBURGH
88/11/10 EAST HAWKESBURY
88/11/10 CORHWALL TWP.
88/11/10 MOUHTAIN TWP.
88/11/10 WILLIAMSBURGH T
B88/11/10 LAKCASTER TwWP.
B8/11/11 ROXBOROUGH TWP.
B8/11/15 CORNWALL CITY
88/11/16 PLANTAGENET VIL
B8/11/25 CORNWALL TWP.
88/11/25 CORNWALL THWP.
B8/11/26 CORNWALL CITY
88/12/01 CORNWALL CITY

ALEC ROBERTSON SAW M 88/12/065 STORMONT/DUNDAS

ONTARIO HYDRO
COURTAULDS CANADA
IROQUOIS CHEMICALS
TEXACO

SERVICE STATION
COURTAULDS CANADA
DOMTAR

LALLY BLANCHARD FUEL

UNIVERSAL TERMINALS
TRIANGLE PUMPING
CORNWALL PUBLIC WORK
UNKNOWN

HOME HEATING FUEL DE
UNKHOWN

DOMTAR

UNIVERSAL TERMINALS
ONTARIO HYDRO

DOMTAR

ONTARIO HYDRO

DOMTAR

TRANSPORT TRUCK
BARKER FUELS

PROVOST CARTAGE
TRANSPORT TRUCK
MGNEIL - MCGATH TRAN
DOMTAR FINE PAPER
ROHM AND HAAS
ONTARIO HYDRO
UNIVERSAL TERMINALS
UNKNOWN

CONSOLTEX INC.(613-5
DOMTAR

UNKNOWN

88/12/06 KENYOH TWP.
88/12/07 STORMONT/DUNDAS
B88/12/08 CORNWALL CITY
88/12/08 LANCASTER TWP.
88/12/09 CHARLOTTENBURGH
88/12/11 CORMWALL CITY
B8/12/18 CORNWALL CITY
88/12/20 CORNWALL CITY
BA/12/21 ALEXANDRIA TOWN
B8/12/21 MORRISBURG VILL
B8/12/21 CORNWALL CITY
88/12/21 CORNWALL CITY
B8/12/23 LANCASTER THWP.
88/12/23 LAHCASTER THWP.
88/12/23 CORNWALL CITY
88/12/27 CORNWALL CITY
89/01/06 CORNWALL CITY
89/01/08 EAST HAWKESBURY
89/01/10 CORNWALL CITY
89/01/10 WILLIAMSBURGH T
89/01/11 CORKWALL CITY
B9/01/12 LANCASTER TWP.
89/01/16 ROXBOROUGH TWP.
89/01/19 CORNWALL CITY
89/01/19 CORHWALL CITY
89/01/20 CORNWALL TWP.
89/01/21 PRESCOTT & RUSS
89/01/23 CORHWALL CITY
89/01/24 MORRISBURG VILL
89/01/27 WILLIAMSBURGH T
89/01/29 MORRISBURG VILL
89/02/05 CORNWALL CITY
89/02/09 ALEXANDRIA TOWN
89/02/10 CORNWALL CITY
89/02/12 MORRISBURG VILL

8901507 ROHM AND HAAS CANADA 89/02/15 MORRISBURG VILL

8901668
8901586
8901703
8901838
8901912
8901933
8902193
8902178
8902225
8902235
8902462
8902479
8907030

GLED HILL EQUIPMENT
IROQUOIS CHEMICALS
ROHM AND HAAS CANADA
UNKNOWN

LALLY BLANCHARD FUEL
TELEDYNE

SERVAAS RUBBER
TRANSPORT TRUCK

ONTARIO HYDRO
CHAMPLAIN INDUSTRIES

89/02/15 CORNWALL CITY
89/02/17 CORNWALL THWP.
89/02/21 CORNWALL CITY
89/02/25 MORRISBURG VILL
89/02/27 CORNWALL CITY
89/02/28 CORNWALL TWP,
89/03/06 CORNWALL CITY
89/03/07 CORNWALL CITY
89/03/08 CORHWALL CITY
83/03/08 LANCASTER THWP.
89/03/13 ROXBOROUGH TwP.
89/03/14 CORNWALL THWP,
89/03/15 CORNWALL CITY

FURNACE OIL

UNKHOWH

TRANSFORMER OIL
MINERAL OIL (LT 50 P
TRANSFORMER QIL
TRANSFORMER OIL
DIESEL FUEL
TRANSFORMER QIL
MINERAL OJL (LT 50 P
DIESEL FUEL

RYDROGEN PEROXIDE (M
BLOOD WASTES

SODIUM HYDROXIDE (SO
SOKIUM SULFIDE, HYDR
OTHER GASES
WASTEWATER (MOT OTHE
DIESEL FUEL

MINERAL OIL (LT 50 P
OLEIC ACID

SOLVENT {(N.0.S.)
DIESEL FUEL

GASOLINE

OTHER GASES

MILL EFFLUENT
FURNACE OIL

GASOL INE

DIESEL FUEL

DIESEL FUEL
TRANSFROMER OIL
PETROLEUM OIL N.0.S.
FURNACE OIL

UNKNOWN

SUSPENDED SOLIDS
CAUSTIC ALKALI LIQIU
MINERAL OIL (LT 50 P
CALCIUM CARBONATE (L
MINERAL OIL ELT 50 P
DIRTY WATER (SUSPEND
DIESEL FUEL

DIESEL FUEL

GASOLINE

OILS, CRUDE

DIESEL FUEL

DIESEL FUEL

BLACK LIQUCR

ACRYLIC RESIN (METHA
HYDRAULIC OIL
GASOLINE

GASOLINE

HYDROGEN PERQXIDE (8
LIME SLURRY/SLUDGE
DIESEL FUEL

QIL ADDITIVES
SODIUM CELLULOSE XAN
DIESEL FUEL

METHYL ETHYL KETCNE
WATER/GLYCOL SOLUTIO
GASOLINE

FURNACE OIL

VARSOL

SMOKE

DIESEL FUEL
HYDRAULIC OIL
TRANSFORMER QIL
SODIUM SULFATE {SALT
SULFURIC ACID
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8902608
8902780
8902877
8902890
8903108
8903359
8907721
. 8903429
8903450
8911392
8904243
8904311
8904346
8904449
8904727
8904850
8907095
8904933
8907058
8905092
8905132
8907096
8907091
8907057
8907495
8905354
8905386
8905643
8905702
8905864
8905929
8906038
8906340
8907482
8906676
8906687
8906827
8906799
- 8907154
8907331
8907317
8909221
8911388
8907672
8907684
8908796
8907840
8908155
8908161
8908179
8908250
8908252
8908375
8908376

" 8908537

8908597
8909291
8909213
8909297
8909334
8915491
8909419
8915137
8909632
8909635
A9N9641

ZELLER'S

CORNWALL PUBLIC WORK
CN RAIL

UNKNOWN

VIC'S RESTAURANT

CIL

SPRAGUE ENRERGY
COURTAULDS
ALEXANDRIA F.D.
IVACO ROLLING MILLS
UNKNOWN

ONTARIO HYDRO
SHELL

MUNICIPAL GARAGE
MOTOR VEHICLE
SERVASS RUBBER

B89/03/17 STORMONT/DUNDAS
89/03/22 STORMOUNT/DUHDAS

89/03/24 MAXVILLE VILL.

89/03/25 CHESTERVILLE VI
89/03/26 HAWKESBURY TOWN

89/04/04 CORNWALL CITY
89/04/04 CORNWALL CITY
897/04/05 CORNWALL CITY
89/04/06 CORNMALL CITY
89/04/23 CORNWALL CITY
89/04/25 LOCHIEL THWP.

89/04/26 CORNWALL CITY
89/04/27 CORHWALL CITY
89/04/30 CORHWALL THWP.

89/05/06 WEST HAWKESBURY

89/05/09 CORHWALL CITY

89/05/10 HAWKESBURY TOWN

89/05/1Q0 CORHWALL CITY
89/05/11 CORNWALL CITY
89/05/14 CORNWALL CITY

ST. REGIS INDIAN RES 89/05/14 CORHWALL TWP.
89/05/15 CASSELMAN VILL.
89/05/16 VANKLEEK HILL T
89/05/16 VANKLEEK HILL T

UNITED CO-OP
ONTARIO HYDRO
ONTARTO HYDRO

SHELL CANADA

FARM

HARVEX AGROMART (CIL
ONTARIO HYDRO
GENERAL CHEMICAL
HAWKSBURY HYDRO
IVACO ROLLING MILLS

A & B WASTE
ONTARIO HYORO

ONTARIO HYORO
DOMTAR

CIL

GLENGARRY TRANSPORT
COURTAULDS
COURTAULDS
COURTAULDS

ONTARIO HYDRO
BQTEL DIEU HOSPITAL
BASF

ONTARIO HYDRO
ONTARIO HYDRQ
COURTAULDS
COURTAULDS LTD
COURTAULDS
PERMANENT CONCRETE
SERVAAS RUBBER
DOMTAR

BASF CANADA INC.
COURTAULDS
CURRUTHERS UTILITY €
DOMTAR .
MARINE VESSEL

MOE

BCL CANADA INC.
ONTARIO HYDRO
DOMTAR

ONTARIO HYDRO

ESS0 PETROLEUM
COURTAULDS
KINGSHAY TRANSPORT

89/05/17 CORNWALL CITY
89/05/18 CORNWALL CITY
89/05/19 FINCH TWP.

89/05/24 CORNWALL CITY

89/05/25 STORMONT/DUNDAS
89/05/29 HAWKESBURY TOWN

89/05/29 LONGUEIL TWP.
89/05/31 CORNWALL TWP.
89/06/05 CORNWALL CITY

89/06/06 WINCHESTER THP.

89/06/09 ROCKLARD TOWN
89/06/10 CORNWALL CITY
89/06/10 CORNWALL CITY
89/06/12 CORNWALL CITY

89/06/16 STORMONT/DUNDAS

89/06/19 CORNWALL CITY
89/06/19 CORNWALL CITY
89/06/19 CORNWALL CITY
89/06/22 LOCHIEL THWP.

89/06/25 CORNWALL CITY
89/06/26 CORNWALL CITY
89/06/26 VARKLEEK HILL
89/06/29 RUSSELL TwP.

89/07/05 CORNHALL CITY
89/07/06 CORNWALL CITY
89/07/07 CORNWALL CITY
89/07/08 CORHWALL CITY
89/07/08 CORNWALL CITY
89/07/10 CORNWALL CITY
89/07/10 CORHNWALL CITY
89/07/13 CORHWALL CITY
89/07/14 RUSSELL THWP.

89/07/25 CORNWALL CITY

89/07/26 NEW YORK STATE

T

89/07/27 WINCHESTER TWP,

89/07/27 CORNWALL CITY

89/07/27 ROXBOROUGH TWP.

89/07/29 CORNWALL CITY
89/07/31 MATILDA ThP.
89/08/02 CORNWALL CITY

89/08/02 CORNWALL CITY
AO/NA/04 CORNWALL THP.

DIESEL FUEL
TRANSFORMER OIL
DIESEL FUEL

GASOLINE

FURNACE QIL

AMMOHIA GAS (ANHYDRY
AMMONIUM HYDROXIDE (
GASOLINE

BUNKER FUEL QIL {MO.
SODIUM SULFATE (SALT
SMOKE

ASKAREL

MOTOR OIL

SULFURIC ACID
PETROLEUM OIL R.O.S.
DIESEL FUEL
PETROLEUM OIL N.O.S.
MOTOR OIL

FURNACE OIL

SULFURIC ACID,
FURNACE OIL
FERTILIZER
TRANSFORMER OIL
HYDRAULIC OIL

STOVE OIL

P1G MANURE

NOT SPECIFIED
MINERAL OIL (LT 50 P
CALCIUM CHLORIDE
TRANSFORMER OIL
ASKAREL

SULFURIC ACID
PHOTOPROCESSING WAST
HYDRAULIC OIL

DIESEL FUEL
TRANSFORMER OIL
SULFURIC ACID
TSR-2000 {CAUSTIC AN
DYE

TITANIUM DIOXIDE
SULFURIC ACID
SULFURIC ACID
TRANSFORMER OIL
MERCURY

DIOCTYL PHTHALATE
PCB-CONTAMINATED OIL
TRANSFORMER QIL
HYDROGEN SULFIDE
CARBON DISULFIDE
CARBON BISULFIDE
FURNACE QOIL

SULFUR VAPOUR
CHLORINE DIOXIDE
PETROLEUM OIL N.O.S.
CAUSTIC ALKALTI LIQUI
MOTOR OIL
CLAY/WATER

XYLENE

RAW SEWAGE

VISCOSE

TRANSFORMER OIL
BUNKER FUEL OIL (NO.
PETROLEUM OIL N.O.S.
DIESEL FUEL

CARBON BISULFIDE
PATNT OR PAINT RELAT
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duuy e
B905704
809742
A910589
8909814
80049870
8010201
B010552

" 8910590

B910627
8910707
8010810
8010852
8310875
A910915
8911044
8911123
8911073
8911482
8911516
8911658
8911753
B91181%
8912012
8912399
8512273
B312166
B512224
8912304
B912316
8913238
8912437
B912549
8912675
8512711
B912777
8912838
8912843
8913004
8913068
8913205
8913237
B$13314
B313349
8913502
B9136835
8913636
8913796
8013538
BO13546
8514041
B914083
8514274
B514278

- 88914415

815492
6914733
8914824
8914825
B914BA5
8915050
8915157
go15212
8915270
B915322
B915361

HASF CANAUA LHCE.
CIL

COURTAULDS

TEXACD

PRIVATE RESIDEMNCE
GLENGARRY TRAHSPORT
COURTALILDS
COURTAULDS

CANADTAN NATIONAL RA
DOMTAR

QUEENSHAY TARK LIKES
COURTAULDS
COURTAULDS

MOTOR VEHICLE

LMK HOWN

COURTAULDS

LATDLAW TRANSPORT
IKO INDUSTRIES LTD.
COURTAULDS

HOT DETERMINED
MOTOR VEHICLE
GAMECA TRANSPURT
BERTRAND QUARRY
COURTAULDS

CIL

COURTAULDS
QUEENSWAY TANK LINES
COURTAULDS

ONTARIO HYDRO
MARINE FREIGHTER
ONTARID HYDRO
COURTAULDS

UNENOWH

BASF

BASF CANADA INC.
COMSOLTEX INC.
DOMTAR

COURTALLDS
COURTAULDS LTD

CIL

COURTAULDS LTOD
COURTALLDS LTD
TAMKER TRUCK (M.0.5.
COURTAULDS
COURTAULDS

ONTARIO HYDRO

PUC

COURTAULDS
COURTAULDS

DOMTAR

COURTAULDS LTD
UNIVERSAL TERMINALS
CHAMPLAIN INDUSTRIES
TRANSPORT TRUCK
COURTAULDS

ROHM AND HAAS CANADA
COURTAULDS ;
ONTARID HYDRO
TRANSFORMER

ONTARLD HYDRO
CORNWALL ELECTRIC
LIL

COURTAULDS CANADA
PETRO CANADA
RESIDENCE
COURTALLDS

Hu OB/ U4
BG/0B/04
89/08/04
B4/08/04
B5/08/05
BO/0E/10
B9/08/14
89/08/18
go/08/21
89/08/22
B3/0B/23
B9/0B/25
B9/0B/26
BG9/08/26
B9/08/27
B9/08/29
89/08/30
§9/08/30
89/09/07
84/09/08
B9/09/11
89/09/12
B2/09/14
B9/09/17
Ba/09/20
Ba/09/21
B9/09/23
89/09/24
89/049/25
849/09/26
89/05/27
89/09/28
B9/09/30
B9/10/03
89/10/04
A49/10/05
84/10/07
89/10/07
89/10/12
85/10/13
B9/10/17
89/10/18
B9/10/18
89/10/21
B9/10/25
8a/10/27
89/10/27
85/10/30
89/11/03
B9/11/04
B9/11/07
89/11/08
89/11/13
89/11/13
B9/11/16
ga/11/22
89/11/25
89/11/28
Ba/11/28
Ba/11/29
Ba/12/04
ga/12/06
83/12/08
B9/12/10
Bg/12/10
B9/12/13

CuRnMALL CITY
CORHMALL CITY
CORNWALL CITY

ALEXAHDRIA TOWN

MATILDA TWP.

WINCHESTER VILL

CORNWALL CITY
CORNWALL CITY
CORNWALL CITY
CORWHALL CITY

HAWKESBURY TOMWN

CORNWALL CITY
CORHHALL CITY
CORHWALL CITY
OSNABRUCK TWP.
CORNWALL CITY
CORNHALL TWP.

PRESCOTT & RUSS

CORNWALL CITY

ALEXANDRTA TOWN

ALFRED VILL.

CORRWALL CITY
ST. ISIDORE DE
CORNWALL CITY
CORNWALL CITY
CORNWALL CITY

WINCHESTER VILL

CORNWALL CITY
KENYON TWP.
IROOUOLS VILL.
WINCHESTER TWP
CCRNWALL CITY
CORMHWALL CITY
CORNWALL CITY
CORNWALL CITY
ALEXANDRIA TOW
CORNWALL CITY
CORMMALL CITY
CORNMALL CITY
CORMWALL CITY
CORNWALL CITY
CORNWALL CITY
KEHYON THP,
CORNHALL C1TY
CORNWALL CITY
LAHCASTER THP.
CORNWALL CITY
CORNWALL CITY
CORHWALL CITY
CORNWALL CITY
CORNWALL CITY
WILLIAMSBURGH
CORNWALL CITY

N

T

SOUTH PLANTAGEN

CORNMWALL CITY

MORRISBURG VILL

CORNWALL CITY
RUSSELL THWP.

ROCKLAND TOWN
CORNWALL CITY
CORNWALL CITY
CORNHALL CITY
CORNWALL CITY

DIOCTYL PHTHALATE
HYDROGEN SULFIDE
SPIN BATH LIQUOR
MOTOR OIL

HOTOR QIL

DIESEL FUEL

CAUSTIC ALKAL! LIQIV
SPIN BATH

SMOKE

SULFURIC ACID
GASOLINE

ACID (NOT OTHERWISE
CARBON BISULFIDE
MOTOR OIL

BUNKER FUEL OIL (NO.
SULFURIC ACID
FERTILIZER

TAR

SULPHURIC ACID -

FUEL OIL

DIESEL FUEL .
DIESEL FUEL

PHENOL FORMALDEHYDE
OFF-GASES

CHLORINE (COMPRESSED
BUNKER FUEL OIL (NO.
GASOLINE

CARBON BISULFIDE
TRANSFORMER OQIL
UNKHOWN
PCE-CONTAMINATED OIL
sODIUM HYDROSULFIDE
PETROLEUM QIL N.0O.S.
SCRUBBER WATER
DIOCTYL PHTHALATE
SODIUM HYDROXIDE (50
BUNKER FUEL OIL (MO.
SULFURIC ACID
CARBOM DISULFIDE
MERCURY

CAREON DISULFIDE
CARBON DISULFIDE
ALUM (ALUMINUM SULFA
SULFURIC ACID
SULFURIC ACID
MINERAL OIL (LT 50 P
DIESEL FUEL

SPIN BATH

SULFURIC ACID
BUNKER FUEL OIL (NO.
CARBON DISULFIDE
GASOLINE
CONTAMINATED RUN-OFF
DIESEL FUEL

SODIUM HYDROSULFIDE
OIL ADDITIVES

OTHER GASES

DIESEL FUEL
TRANSFORMER 0OIL
HYDRAULIC OIL
HYDRAULIC OIL
HYDROGEN SULFIDE
MAGMA (SODIUM SULPHA

CASSELMAN VILL. GASOLINE
WINCHESTER VILL FURNACE OIL
CORNWALL CITY

SULFURIC ACID
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APPENDIX XVI., LOADINGS OF SPECIFIC POLLUTANTS FROM
CORNWALL OUTFALLS, 1980-81
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APPENDIX XVII. ATMOSPHERIC DEPOSITION DATA
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APPENDIX XVII. ATMOSPHERIC DEPOSITION DATA

ric Emissions from ICI (formerly CIL)

Annual Atmosphe
Cornwall, 1984-1988.

YEAR AMOUNT (kg)
1984 58.00
1985 60.21
1986 85.71
1987 88.55
1988 92.61

Source: MOE Cornwall
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APPENDIX XVIII. GLOSSARY
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GLOSSARY

BHC: Benzene hexachloride or hexachlorocyclobexane. There are several isomers of BHC: alpha, beta and
gamma are three of the ones more commonly detected. Gamma-BHC is the insecticide lindane.

The concentration of lindane in water should not exceed 0.01 ug/L (PWQO) nor should the edible
portion of fish exceed 03 ug/g for the protection of human consumers of fish.

BIOACCUMULATION: A general term describing a process by which chemical substances are accumulated by
aquatic organisms directly from water and/or through consumption of food containing the chemicals.

BIOAVAILABLE: The fraction of the total chemical in the surrounding environment which can be taken up by
organisms. The environment may include water, sediment, suspended particles and food items.

BIOCONCENTRATION: The amount of a substance accumulated by an organism by adsorption and by
absorption via ora! or other routes of entry. The result is an increased concentration of the substance

by the organism or specific tissues.

BIOMAGNIFICATION: The magnification of a chemical along the food chain.

BIOMONITORING: The use of organisms as indicators of chemical pallution.

CONVENTIONAL POLLUTANT: Conventional pollutants include phosphorus, nitrogen, chemical oxygen
demand (COD), biochemical oxygen demand (BOD), total organic carbon (TOC), suspended solids,
dissolved solids, oil and grease, total and fecal colilorms.

CREEL CENSUS: The determination of an angler’s catch and fishing effort through on-water interviews with
anglers.

CSL: Centre Saint-Laurent, Environment Canada, Moatreal.
CUE: Catch per unit effort,
CWS: Canadian Wildlife Service, Environment Canada.

DDT: DDT was developed during the Second World War to control a wide variety of insects. Afterwards it was
used as an insecticide for mgricultural and public health uses.

DDT does not easily break down in the natural environmeant and can bioaccumulate in the fatty tissues
of fish,

The accumnlation of DDT in fish reduced the reproductive capability in a number of fish species and
fish-eating birds, and led to restrictions in its use in the mid-1560s. In 1969, the Ontario Pesticides
Control Act limited the use of DDT to very specific purposes and by special permit only.

The maximum concentration for DDT and metabolites should not exceed 0.002 ug/L in water (PWQO)
nor should the whole fish exceed 1 ug/g for the protection of fish-consuming birds.

DFO: Department of Fisheries and Oceans Canada
DL: Detection Lmit

ELECTROFISHING: Electrofishing employs an electronic charge generated between two poles mounted on a
boat. Fish arc temporarily stunned and then sorted for sampling.
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EUTROPHIC: The condition of a lake or other waterbody which has high productivity due to the high levels of
nutrients in the water. Such a lake would have blooms of algae and problems of low oxygen in deep
waters because of decomposition of organic matter.

EUTROPHICATION: The overproduction of microscopic plants due to the presence of an unnatural abundance
of nutrients. Symptoms of eutrophication include: increased turbidity (cloudiness), aesthetic nuisances,
changes in algal species, filter clogging, taste and odour problems in water supplies and oxygen depletion
in lake waters.

HEFTACHLOR: (also known as heptachlorodicyclopentadiene) Heptachlor is an insecticide which has not been
used since the mid 1960s. It is very persistent with significant potential for biomagnification. Heptachlor
may be highly toxic to aquatic biota. The maximum concentration of heptachlor and heptachlor epoxide
should not exceed 0.001 ug/L in water nor should the edible portion of fish exceed 0.3 ug/g for the
protection of human consumers of fish.

HEPTACHLOR EPOXIDE: Heptachlor epoxide is a metabolite of heptachlor It is highly persistent in the
environment and very toxic to aquatic biota. See heptachlor for maximum environmental concentrations.

INTEGRATED BIOTIC INDEX (IBI): An index proposed by Karr (1981) which is used to evaluate the quality
or health of an aquatic resource based on the attributes of indigenous fish communities.

IWD/ QR: Inland Waters Directorate, Environment Canada/ Quebec Region.
MENVIQ: Ministere de PEnvironment du Quebec

MERCURY: Mercury occurs naturally in low concentrations in many types of rock and can enter the aquatic
environment through weathering of rock. Mercury was widely used in pesticides, paints, pharmaceuticals,
manufacturing of chlorine, medical and dental equipment and batteries. Its major industrial sources in
Ontario, ic. chloralkali plants, were virtually eliminated in the early 1970s.

Mercury readily attaches to organic particles in the aquatic environment. It can be remobilized from
sediments through methylation by bacteria and become readily available for uptake in aquatic life. The
organic (methylated) forms of mercury are very toxic and can also bioaccumulate to levels affecting
wildlife and humans.

Concentrations of total mercury in Gltered water should not exceed 0.2 ug/L (PWQO). Concentrations
of total mercury in whole fish should not exceed 0.5 ug/g The unlimited consumption adwsory for fish
in the St. Lawrence River/ Cornwall area is 0.5 ug/g in the edible portion of fish and is found in the
" Guide to Eating Ontario Sport Fish" (MOE and MNR, 1989).

MIREX (DECHLORANE): Mirex is a chlorinated carbon compound used as a pesticide in the Southern United
States. It was never registered for such use in Canada. Because of its chemical stability, mirex was used
by two southern Ontario companies in the 1960s as a fire retardant in their manufactured products.
Mirex does not break down easily in an aquatic environment. When ingested by fish, mirex accumulates
in their fatty tissues. Animal experiments have found that the compound is a possible cause of cancer.
The maximum concentration for mirex should not exceed 0.001 ug/L in water (PWQO). The provisional
consumption guideline is 0.1 ug/g in the edible portion of fish.

MOE: Environment Ontario (Ontario Ministry of the Environment)

MNR: Ontario Ministry of Natural Resources

NWRI: National Water Research Institute, Environment Canada, Burlington, Ontario.

PAPILLOMA: A benign tumour.
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PHENOLS (4- Aminoantipyrene Reactive): Phenols and phenolic compounds originate from the petroleum, coke,

chemical and pulp and paper industries; wood distillation; domestic and animal wastes; and through the
natural decomposition of vegetation. 4-Aminoantipyrene (4-AAP) reactive phenols are those phenolic
compounds that react with 4-AAP in the test for "total phenols” routinely used by the Ontario Ministry
of the Environment.

The St. Lawrence River, in the vicinity of Cornwall, has been identified by the Intermational Joint
Commission as an Area of Concern because “total phenols™ exceeded the PWQO of 1 ug/L.

PHOSPHORUS: Phosphorus occurs naturally in igneous and other types of rock and may enter the aquatic

environment through weathering of rock or precipitation. Some uses for phosphorus includes soaps and
detergents, fertilizer production, pesticides and insecticides. Domestic and Lvestock wastes, industrial
effluents and agricultural drainage from fertilized land contribute phosphorus to waters.

Phosphorus (total and soluble reactive) is an important nutrient utilized by plants and algae. It is usually
found in low concentrations m surface water because it is actively taken up by aquatic plants.

High concentrations of phosphorus can promote nuisance levels of algal and plant growth, Excessive
plant growth in rivers and streams should be eliminated at a total phosphorus concentration below 30

ug/L.

PHYTOPLANKTON: These algae (microscopic plants) live suspended in the water column of a lake. They form

the base of a natural food chain,

POLYCHLORINATED BIPHENYLS (PCBs): PCBs are a group of chlorinated organic compounds first

PWQO:

commercially developed in the late 1920s. As they are not of natural origin or formed in the natural
environment, their presence is always attributed to human activity. PCBs are stable and relatively inert
compounds: they break down very slowly in the environment and are destroyed by burning only at very
high temperatures. These properties led to widespread use of PCBs as electrical transformer insulating
fluids, extreme pressure oils and greases, hydraulic fluids, and as fire retardants and plasticizers in
products such as paints, inks, caulking compounds and sealants.

In the carly 1970’s, it was discovered that PCBs accumulated to high levels in the environment. Their
sale was restricted to closed-cycle uses, such as in electrical transformers. In July 1980, the use of PCBs
in Canada was banned. Strict regulations for the storage and disposal of PCBs and PCB contaminated
equipment minimize the chance of polluting the environment with this compound.

Ontario Provincial Water Quality Objective as outlined in Water Management: Goals, Policies,
Objectives and Implementation Procedures of the Ministry of the Environment, Ontario Ministry of the

Environment, 1978, Revised May, 1984.

THERMAL STRATIFICATION: The tendency of deep lakes to form three distinct layers of water (epilimnion,

thermocline and hypolimnion) as a result of vertical change in temperature and therefore in the density
of the water.

W.P.C.P.: Water Pollution Control Plant

WTP: Water Treatment Plant

ZOOPLANKTON: The animal portion of the community that lives suspended in the water column of a lake.
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APPENDIX XIX. GREAT LAKES BASIN YOUNG-OF-THE-YEAR
SPOTTAIL SHINER DATA SUMMARIES
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FIGURE 2: TOTAL PCB CONCENTRATIONS IN YOUNG—OF~THE—YEAR SPOTTAIL SHINERS
FROM THE GREAT LAKES AND CONNECTING CHANNELS IN THE MOST RECENT
YEAR, 1986, 1987, OR 1988. ( N = NOT DETECTED, T'= TRACE ).
1JC AQUATIC LIFE GUIDELINE FOR PCB = 100 ng/g .
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FIG. 8: FORAGE FISH CONTAMINANT INDEX (FFCI) FOR CONTAMINANTS WITH WILDLIFE PROTECTION GUIDELINES
OR QBJECTIVES. VALUES ARE THE SUM OF MEASURED CONCENTRATIONS IN YOUNG—OF -THE=-YEAR
SPOTTAIL SHINERS ( MOST RECENT YEAR, 1986, 1987 OR 1988 } DIVIDED BY THE GUIDELINE FOR EACH
CONTAMINANT ( Il PCB = 100ng/g, [l DOT = 200ng/q, =] MIREX = 0 ng/q [ used 1 ng/q ].

) CHLORDANE = 500 ng/q. B HCB = 330 ng/q, AND:]OCS = 20 ng/q9 ).
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