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1. Purpose

Ly mMdpyps GKS {dd /tFAN wiBSN 4AOEspREOthdGNBt Rakesyiue 2 F n
to highly degraded water qdaA & G KIF G A YL} ANBR 2y el Ky rrdpdhsedtiieSy S F
Canadian and U.governmens committed to restoring water quality by implementing Remedial Action

Plans (RAPSs) in thespecificareas. The Canadian Remediaction PlanmplementationCommittee CRIE

for the St Clair Rivehas primary responsibility to coordinasndimplement the Remedial Action Plan for

the St. Clair Rivan orderto restorethe aquatic environment antleneficial uses of the river, including

the provision of drinking waterDrinking water drawn from the St. Clair River i@aneficial use that has

been deemedmpaireddue tofrequent industrialspills whichhave causel taste and odour problems and
interrupted the supply of drinking water of two communities.

Acknowledging themportance of the river as a source of drinking watetw® communities, the spiritual
importance of water tahe two First Nationcommunitieswithin the AOCthe history of spik in the AOC,
and the potential conernsthat may arisef/when anot impairedstatusis recommended by the CRIiGe
CRIC hasommissionedhis discussion papédo:

a. review facts related to the frequency of spills over time,

b. outline improvements since the AOC was lis{edch as thechanges in legislatign

c. identify infrastructureimprovements relate them to the protection of drinking water sources in
the St. Clair Riverand

d. promote thought on several questior{glentified in Sectia 14), including whether the current
delisting criteriais acceptable

This paper is intended to stimulate discussiamong the public, First Nations, stakeholdeaad agencies.
Questions, comments and concerwd| be collected by the CRIC to help ass next steps to restore and
ultimately re-designate theSt. Clair River AOBUIRestrictions on Drinking Wer Consumpbn or Taste
and Odour Probleméhereafter referred to aPrinking Water BUIto not impairedstatus.

Much of this paper containsonclusions by those who studied the occurrence of sgibighe river and the
related effects. Among the reports, a number of data assessment issgesidentified. The analytical
issues relate to different data being collected for different purposespmplete entries, difficulties in
determining volumes spilled and volumes recovered, duplicate reports, and incompatible databases.

L In Ontario, spills are defined asleases of pollutants into the natural environment from or out of a structure,
vehicle or other container and that is abnormal in quality or quantity in lightlahal circumstances of the discharge
(Ontario Environmental Protection Act, RSIO90).
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Despite these data management issuéswever,the conclusion of the referenced studies was that spills
have decreasedignificantly over the past 20 yearsternational Joint Committeg2006, Li& Cheng
2010.
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2. Overview of the St. Clair River Area of Concern

An AOC is a site where water and the environment have been severely degraded, affecting common uses
orthS NS Qa FoAfAdGe G2 alddseinpairmenty am theleKstehck 8fdne or ¢ K S NE
more could result in an AOC designation.

The St. Clair River flows approximately 64 kilometers connecting Lake Huron to Lake SHiStaircally,
industrial and municipal point sourcderiginating primarily from Sarnia, Ontario and Port Huron,
Michigan have impacted the riverThe Canadian St. Clair River AOC covers an area of approximately
3,350 knt (Figurel).

Figure 1: Location of th€anadian St. Clair River Area of Concern (AOC)
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In 1987, the Great Lakes Water Quality Agreement (GLW@A&)amendedy the governments of Canada
and the United States TheSt. Clair River was designated as one of 43 AOCs idendrfel its Annex 2:
Great Lakes Areas of Concern and Remedial Action RJaited States & Canada987). The Agreement
wasupdated in 2012andcommits both countries to restore and protect water bodies within the Great
Lakes Basin. Abe St. Clair River B binational AOC, both countries work cooperatively to remediate the
area and share responsibilities tielistit from the list of AOCs uter the Agreement

RemedialAction Plans (RAR) are developedto addressthe specific environmental challengéedentified in
each AOCTheultimate goal of a RABto restorewater qualityand beneficial uses othe aquatic
environmentto a conditionfound outside the boundaries of the AOC.

The1991Stage 1RAPReport for the St. Clair River AOC descrilbleel causes anaxtent ofenvironmental
degradationto the St. Clair Rivewhile the 1995Stage 2RAPReport recommended remedial actions to
address tle environmental impairmentglentified (Ontario Ministry of the Environment

(OMOEJ¥M ichiganDepartment of EnvironmentalQuality (MDEQ)) Many of the recommended action®
address tharinking waterBUlinvolvedimproving spill prevention and response capability paint

source discharges and spill8. subsequent work plan for the St. Clair River AOC was published in 2007,
building on the actions outlined in th&tage 2RAP report (CRIC, 2007). The latest wiak was

completed in 2038 (CRIC2013).

A report summarizing the progress made in addressing the action items recommeémttezl 200710
work plan periodwas published in 201&CRIC2012b) Some of the highlightsf that reportand recent
developmerts were: (a) 85% of the 114ecommendedactivitieswere completed(b) research on
contaminatedsedimentsproposed three options to clean it gfc) several degraded habitat sitesere
rehabilitated and (d) two BUIswere re-designated to unimpaired Since 2012, twadditionalBUIs
(degradation of aesthetics and beach closures) have been recommedodee-designaton as unimpaired.

Once all remedial actions are completed or addressed, an AOC can be removed from the list of AOCs in the
Great Lake8asin

Presently, three AOCs in Canada and four AOCs in the US have been delisted. Another two AOCs in Canadz
I NBE Of I aaA¥TASR & éhihis tetmN&lécts thd goncepStkag aff Gosisible measures have been

taken to address the cauggof impairments but more time is needed for the recovery of one or more

BUIs. The AOC in recovery classification incorporatestknng monitoring to determine the progress

towards the recovery of the BUIs remaining. When recovery is determined, the AOCocae g with

delisting.

2 Ontario Ministry of the Environment became Ontario Ministry of the Environment and Climate Change, June, 2014,
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3. Drinking Water Systems within the St. Clair River Area of Concern

In Ontario,there are two water treatment plantwithin the St Clair River AOC that draw raw water from
the St. Clair Rive downstream of the Sarnia industrialized zon@ne water treatment plant is located
within the Walpole Island First Nation community and thider is located in Wallaceburglhe

communities served by these facilities are Walpole Island First NatiorN\élfd Wallaceburg, within the
municipality of ChathariKent. These pland, along with several private water intakes along the St. Clair
River, are typically impacted bupstreamspills.Other communities within the AOGuch asPoint Edward,
Sarnia andViii O K S f ,fdi@v their Fa&drinkingwater from either Lake Huron (Lambtonr@da Water
Supply System (LAWSS8)Lake Erie (Chatham Water Systeanyl are not impacted by spills to the St. Clair
Riverso these communities and their water supply systera act the focusthis report

3.1 Walpole Island Water Treatment Plant

The water treatment plant is locatedithin the Walpole Island First NatioW(IFN communityon the St.

Clair River. It is approximately 40 &aownstream of the outlet of Lake Huron and isetfirst water

intake downstream of the Sarnia industrial ar@dgure2) that serves acommunity. Others in between

are private users TheWIFNfacility, commissioned in 2007, replad the originalplant that had beenin
operation from 1979 until 2007. Drinking water is provided to the community of WIFN through 860
service connections and a water standpipe/reservoir serving a population of over 2,300 people
(Kicknosways.,personal communication, April 15, 2014The intake opening is in the St. Clair River
approximately 61 metres (200 feet) from the shore in front of the plant at a depth of 8.5 metres (28 feet).
The plant uses membrane filtration technology supplied by PALL Corporatioricrofiltration system
approved for use in Ontario. It provides an effective barrier to physically separate contaminants from the
water. Following filtration, the water is irradiated with ultra violet (UMht that eradicates organisms

(e.qg., viruses, bacteria) that may be peas in the water. Chlorine is then added ¢msureany viruses

and/or bacteria that bypassed the previous procesaes eliminated and to prevent bacterial growth

within the distributionsystem

The plant can produce 40 litres of drinking water per setonfull operation. It is regularly operated for

eight hours a day during the week from 07:00 to 15:00 hours and for four hours per day on weekends. The
community reservoir and @60 cubic metrestandpipe take six hours to fill to capacity. If the wate

treatment plant operator receives notice that the plant should close, the operator usually has sufficient
IRy OS 61 NYyAy3 (2 addicanltberdad approki®ataddno Say32o2 drilkiag water
(based onaverage dailyise) and preserving ¥f the reserve volume for fire suppression.

Since there are only two operators qualified to operate the WIFN plant, the community has developed a
cooperative arrangement with City of Chathatent. WIFN can request support from ChathEent for
operational staff to operate the system when required (e.g., backup for WIFN operational staff during
extended absences).
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Figure 2: Locations of the Walpole Island and Wallaceburg Water Intakes, St. Clair Ri@& A
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3.2 Wallaceburg Water Treatment Plant

Constructed in 1946, the Wallaceburg Water Treatment plant is located approximately 51 kilometres
downstream from the Sarnia industrial arefdigure2). Raw water is taken from the Chenal Ecarte, a
channel of the St. Clair Rivéor the Wallaceburg Watefreatment Plant. The facility provides municipal
water to the community of Wallaceburg and surrounding aréiis a conventionalreatment system that
has undergone four major upgradesiost recently in 2009.

The system consists of raw water intakew-lift pumping station, treatment plant, grountevel storage,
high-lift pumping station, emergency power generator, elevated storage towad distribution system.
The dstribution system is also intezonnected to the Lambton Area Water Supply Sgs{e AWSS). The
treatment process at this facility involves pumping raw water into-peatment tanks wherghe addition
of polyaluminum chloridgoromotescoagulation and settlingThen the water is filtered through gravel,
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sand and anthracite after whing chlorine is added for disinfection. Hydroflurosilic acid is added to
prevent tooth decay (GalbraitlD., ChathamKent PUC, personal communicatjaluly 312015).

Over the yearsthe water intake has been shut down numerous times in response to sppiifeamand

local water conditions The water treatment plant ialsoinfluenced by high turbidity during wet weather
events. Typically, turbidity levels in the raw water are five Turbidity Units (TU). These levels can increase
up to 300 TU within ahour during storms or during the spring freshet due to storm water flows from the
north branch of the Sydenham River. Levels such as these have the poteraféddcothe water

treatment plant and disrupt service. The intakey beclosed under these high turbidity conditions.
Supply disruptions to consumers have been avoidadto ground level storagethe elevated storage
tower, and the interconnection with the LAWSS and the North Kent water system at Base LineJRa#fid.
report that if aprolonged intake closurevas pedicted they would immediately open the LAWWS
interconnect in consultation with that operating authorifyto ensure continued secure water supply
service to Wallaceburg

Much of the existing infrastructure dhe water treatment plant and distribution system is aging and
requires upgrades. Th&12Water and Wastewater Master Plgiillion Consulting Limited, 20} 2or
ChathamKent recommended an alternate water supply for the community of Wallaceburg. An
Ernvironmental Assessment was initiated in 2018 consider alternative solutions for servicing the
Wallaceburg community. At the time this report was preparbedsed on the results from an updated EA
process, rehabilitatiomf the existingWallaceburg WateTreatment Plantvasdetermined to bethe
preferred alternative. Further technical review wallidressthe preferred design@hathamKent PUC,
2016).

3.3 Lambton Area Water Supply System (LAWSS)

The LAWSS facility is located in the City of Sarnia where Lake Huron meets the headwaters of the St. Clair
River. ThéF | O Aintakeé ild@ated atthe outlet of Lake Huron into the St. Clair Rivéris above the
industrialcomplexin the Sarnia areao it is not impacted by the spills that have impacted tive
downstreamwater treatment plants in Walpole Island antfallaceburg TheLAWSSvater treatment

plant services the following systems and/or communities

a. City of Sarnia Distribution System (gieg the City of Sarnia and 15 homes in the Township of St.
Clair)

West Lambton Shores Distribution System

Villageof Point Edward Water Distribution System

AlvinstonDistribution System

PlymptonWyoming Water Distribution System

Chaham-Kent Drinkng Water SystemiVallaceburg

St. Clair Water Distribution System (including Fawn Island and Stag Island), and the
Township of Warwick Distribution System.

S@roao0cT

The system also services the existing shoreline development along the Chenal Ecarte along #ie St. Cl
Parkway and Payne Road, northwest of Wallaceburg. As previously noted, the LAWSS is interconnected
with the Wallaceburg system as an emergency backup source of drinking water if needed. This
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interconnection reduces the risk of interruptions to thenasmunity when the Wallaceburg water
treatment plant is shut dowrfior an extended period of time.

3.4 Private River Water Intakes

Presently, there are eight known private water intakes supplying homes or cottages along the St. Clair
River. Lambton Publidealth, the Sarnia Lambton Environmental Association (SLEAYKIQECC

attempt to maintain an accurate accounting of contact information for the residents served by these
systemsin case there is a need to notify them of an event that may impact watatityu(e.qg., spills,
combined sewer overflows). Despite best effomsaintaining an accuratést is challengingespecially
when the residents move or elmge their contact informatiomvithout notifying the above organizations
and agencies
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4. DrinkingWater BUIDesignation
4. Listing Criteria

a2NB (KFy ym: 2F hydFrNAR2Qa LI2LJzZ I A2y NBtASa 2y (K
Ontario, 2015).The Government of Ontariconsides this to beavital and valued use of the Great Lakes
(OMOECCC2015) a sentiment shared by residents of the St. Clair River AOC. More specifically, Lake Huron
and the St. Clair River are the sources of drinking water for more than 88% of Lambton Cithareé

Sydenham Source Protection Regi@908) as well as theommunity of Walpole Island First Nation

(WIFN). Although Lake Huron and the St. Clair River provide reliable sources of water, there have been
occasions when spills to the river have interrupted the supply of local drinking and/or caused concerns
regardng taste and odour.

In the mid to late-1980s, about 100 spillser year OMOE/MDEQ1991) occurred in the St. Clair River.

Due to the nature of the spills, many of themquiredthe closure of downstream water treatment plant
intakes to protect the wadr supplies. The closures protected the quality of local drinking water produced
and distributed to the residents, but they also caused stress on the supply of potable water available to
the communities. During a water intake closure, potable water soséthin the system was all that was
available (e.g.reservoirs and standpipes). Consequently, lengthy water intake closures exhausted water
reserves, causing significant inconvenience and expense to the residents and munici@alisgveral
occasionsdrinking waterhadto be transportedinto the communityto satisfy consumption andomestic
needs.

The issue underlying th£991 Stage 1declaration of impairment for drinking water was the frequency of

spills impacting the supply of water to local water treatment plafrst the ability of treatment plants to

safely treat and provide drinking watender normal circumstancés Spills orthe Canadian side were

more frequent than on the US side and were predominantly from industrial sources. In Ontario, these
disruptions were caused by spills in the Sarnia industrial apeaticularly frequent irthe late 1980snto

the 1990s(OMOE/MDEQ1991). In addition, frequent combined sewer overflow events from the City of
{FNYAlIQa aSgl3S GNBIFIGYSyl aeadasSy O2yGNAodziSR (G2 02
odour problems of local drinking water (OMOE/MDEQ, 1991).

The Internationalloint Commission (1J&)an organization which (a) monitors the progress of the US and
Canadian governments to protect and restore the Great Lakes; (b) provides advice; and, (¢) makes
recommendations for improvement as required. plovided guidance ohow to assess whether the
RNAY{AYy3a 61 0SSN 0SYSTFAOAIE dzaS 61 & AYLI ANBR ,0af Aada
1991). The I3C recommended deeming the Drinking Water beneficial use as impaired if: (a) contaminants

or diseasecausirg organisms in treated drinking water exceed human health guidelines; (b) taste and

odour problems are present; and/or, (c) treatment needed to make raw water suitable for drinking is

beyond standard treatments used in comparable areas in the Great Lakes.

The guidance applies to communal drinking water supplies and not private individual supplies. There are
eight known homes in the AOC which are served by private domestic drinking water intakes from the St.
Clair River.
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The communities of Walpole Isld First Nation and Wallaceburg (Municipality of Chathident) were

most affected by these closures. There were multiple impacts to the communitieseffeoes were of a
monetary nature because drinking water had to be trucked in or battlater was ued. They were also

of a social naturas life in these affected communities was disrupted and residents were concerned for
the safety of their water supply. There has been an additional impact to the Walpole Island First Nation
community owing to their gltural attachment to water.

Numerouswater intakeclosures both mandatory and precautionaripad been reported for the

Wallaceburg and Walpole Islamdrst NationWater Treatment Plants at the time the AOC was established
and during the development of the RARnN intake closure could last for a few houmsup to a few days.

The length ofa closure @&pendedon the volume and nature ahe material spilled, theduration of the

spill, river flow conditions, the effectiveness of emergency response meadhegffectiveness of
notification, and the ability to model and predict the concentration of contaminants reaching downstream
water treatment plant intakes.

ThisBUI is also considered impaired on the Michigan side of3heClaiRiver OMOE/MDEQ, 1991

There has been a history of water intake disruptions similar to those experienced in Ontario although the
frequency and severity of the placlosures have baeless acute A significant cause of the disruptions in
Michiganwasrelated to municipal sewage overflows emanating from combined sewers located in the City
of Port Huron. Since the AOC was listed, the City of Port Huron has essentially eliminated combined
sewers in its jurisdictiomand, therefore, considerably amelioratd the problem City of Port Huron2014.
However, here have been a few recent occasions when spills from industrial sources have caused water
treatment interruptions-most recently in July, 2011.

4.1 Delisting Criteria

TheStage 2 RAReport, released in 1995, reiterated the justification for the impaired status and
recommended 38 remedial actions to restore the impaired beneficial uses in the St. Clair River and to
undertake further research on those that required it (OMOE/MDEQ, 1996 delisting criteria
developed for the St. Clair River statémat this BUI can be considered not impaingtlen no treatment
plant shutdown is caused by the exceedance of &idrgnwater guideline over a twgear period
(OMOE/MDEQ, 1995

Since2000, this ctierion has been met severéimes. In fact, thalelistingcriteria wasmet prior to 2000
(EnvironmentCanada2005), however, the CRIC did not recommend-gesignationof it to unimpaired as
there had been reports that facilities in Sarnia had allowed potentially harmful chemicalsiltqbutdid
not cause closuredpllowing the twoyear period during which there were rdosures. Based on this
situation,and concerns that the criterion is hperceived to be sufficiently robust as one intake closure
could resurface the question of a renewed impairment, the CRICstkeholdersfelt that the delisting
criteriashouldbe re-assessed.

From 2010 to 2012, a CRIC committee conducted a revieail of the original BUtelisting criteriawhich
were considered impaired, including the drinking water BCRIC2012a).
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The reviewincluded stakeholder, First Natipand public consultation and toakto consideration that

some participants in thé&OC program considered the twar period to be arbitrary. A common

j dzSaidA2y NIXrAASR o0& aidl(SK2ft RSNARX GKS LlzoftAO0 |yR |3
water intake closure is long enough to declahat the issues surrounding th@rinking Water BUhave

0SSy NI amepedcdiRed arbitrary timgeriod resulted in concern and controversy in assessing the
status of this BUI

After considering the input, mce more the CRIGQvas unable to improve the criterisodid not propose

any significant changes them. The current delisting criteria for this Bkéimains unchanged anstates:

G¢CKA& .'L sAff 0SS O2yaAiR &iBdrtpNB shit@onNd Rue i €>8aeedalicksS NB |
of drinking water guidelineswer atwo@ S| NJ LIS NR@LRE o6/ wlL/

The 2012Deliging Report concludedthat, given the sensitivity and complexity of this impairment and its
causesthe ultimate goal is eliminating all spills to the river. Howe&RIC recognizes thatiman error
cannot be eliminated as a contributing factor to accidental s@hsl considered it unreasonable to use the
elimination of all spills as the delisting criteri&®ather, reducing spill risks, sources, and causes is deemed
to be moreachievable, and thereire considered a morpractical approach tsafeguarding drinking

water. Sibsequently, the CRI€ecided thatany futurestatus assessment for therinking WateBUI

would consider both the period during which no intakes were closed due to sp#lsvellas an

assessmenof the risk management factors that are considered most important in addressing the causes
of the impairment, including thedilowing

e. spill prevention and contingency initiatives implemented atifities adjacent to the river;

f. the effectiveness of spill warning systems;

g. all related systemic improvements (legislative, regulatory, compliance) contributing to reductions
in the risk of spills; and,

h. frequency of spills over time resulting in intake closure.

The CRIC has emphasized that altflowalifactors would be included in BUI assessment report, emphasis
on spill prevention, management and response capacity are the most critical factors to adthess.
addition, the assessmentwould 2 y & A RS NJ (i Ke@ drinkiiB Wekey sOBc@ arotetion initiatives
becausdocal Source Water Protection Plaadd another layer of protection for existing andiiue

drinking water sources They createpolicies that help ensure activities carried out near surface water
intakes do not threaten the qudli and quantity of drinking water supplies.

Given that the StClair River AOC is afhtional AOC, the Canadian and US partroarsperate and

approach delistingtrategiesin a similar manner, when it is appropriat€he Michigan statevide BUI
Removal Criteria are similar to the critedaveloped for the Canadian St. Clair R&@C ¢ KS { G 1 SQa
Guidance for removal of this impairment also refers to a twear period where public water supplies

meet all current standards and where treatmenteded to make raw water potable and palatable do not
exceed standard methods. In the event that plant intakes need to be closed due to contamination,
standard treatment methods are considered to have been excee@érnment of Michigan, 2008)n
2014,BPACrecommended to the Michigan Department of Environmental Quality that the delisting criteria
be amended to require documented confirmation that prevention, notification and response plans and
monitoring programs are in place and effectifgPAC2014). TheMDEQ is considering the
recommendation.
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4.2 Water Intake Closure Procedures

It is important to note that there are two intake closure procedures in place. The first relates to a
shutdown commonlyeferred to as anandatoryclosure A mandatory closure occurs when the Medical
Officer of Health (MOH) or equivalent authority issues an order or advisory to a water treatment operator
to close a municipal water system to protect the health of users. This ordiecisaredwhen an MOH

receives informatiortypicallyfrom the OMOEC®r plant operator that a spill or other water quality

condition (e.g. bacterial contamination, turbidity) has occurred that is likely to reach local water intakes at
concentrations that are predicted and/or mea®d to exceed Ontario Drinking Water Objectives. The
municipal operating authority must comply with the order. The jurisdiction of an MOH, however, does not
apply to First Nation communities. Rather, water system managers/intake operators in Firgh Nati
communities receive the same notice and information from IOECC as the MOH, but any actions to

be taken are determined by the First Nation community.

The second intake closure procedurekimwnas aprecautionaryclosure. This occurs when a mupigl or
First Nation water treatment plant operator or authority is alerted of a contamination incident or water
guality condition that is not predicted to be a health risk h&/she chooses to close the water intake on a
precautionary basis without receing an order from the local MOH. Typicatlyese closures occur when
details of a spill are still being collected (e.g., volume, material, ,ednd there are concerns that
contaminants may reach an intake alevel that may be harmful to the treatment system or may degrade
the aesthetic quality of drinking water (i.e., taste and odour). Lastly, some water intake precautionary
closures are planned to avoid any potential impacts to the drinking water systesedawy regular
upstream maintenance or construction activities (e.g., dock repairs, buoy maintenance, etc.).
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5. Spills MonitoringData

CRIC, as the responsible body for providing oversight of the AOC, makes use of three primary data
monitoring sourcesvhere spills are concerned$ills Action Centre (SAG)the Sarnia Lambton
Environmental AssociatiolBLEAandinformation gathered by the drinking watgulant operators, who
record water quality dataselevanteventsand any actions that are requirdd protect drinking water
quality.

5.1 Spills Action Centre

There is a legal requirement for any person or corporation who spills, has control over, or causes a spill in
Ontario to report it immediately to the OMOECC Spills Action Centre ($WGha localmunicipality. SAC
maintains records of all incidents and discharges that are reported. In addition, SAC personnel will liaise
with the owner of the spilled material and notify other ministries, response agencies and the public to
provide information andyuidance to prevent negative impacts to the local communities and environment.

If a spill occurs othe St. ClaiRiver, notificationsare provided tothe owners/operators of downstream
drinking water intakes, local health agencies, First Nation comnasaind other federal and provincial
agencies, as require@d.e., Environment Canada, Health Canada)

The Canadian Coast Guara federal government department mandated énsure safe and accessible
waterways can also be a source of information asdguires that all pollution or threats of pollution to
the marine environmentincluding the Great Lakebe reported to them by the spiller.

5.2 SarniaLambton Environmental Association

In the St. Clair River AOC, the Sailméanbton Environmental Association (SLEA), aproifit cooperative

of local industries, monitors environmental conditions in the Satrambton area. A fully automated

water quality monitor located south of the Saanindustrial complex in Courtright, collects and analyses

river water 24 hours per day every day of the year. Samples are tested for a suite of 20 different chemical
compounds associated with the refining of petroleum and manufacturing of chemi&dlsud a targeted
chemical be detected at an unexpected concentration, there is a rAielted alarm system that is

triggered which provides warning to the SLHResults are shared with SLEA member compaanekhe
OMOECG@vhena chemical isletectedat reportablelevels This continuous monitoring is an ayoing

reminder to SLEA members and others thatre is ongoing surveillance and thahe god is zero

discharges tdhe river SLEA2011)

5.3 Water Treatment Plant Operator§Vater Intake Closure Reords

Water treatment plant operators also maintain a record of when their intakes close due to raw water
quality concerns. These records inclutie length of the closure, related operational issues amcident
information received from the OMOECC ahé MOH As input to this report, perators at both the
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Wallaceburg and Walpole Island First Nation water treatment plants were interviewed and provided
information on intake closurebetween 2000 and 201®r their respective facilities.

The Municipally of ChathamKent and the WIFN water treatment plant operators recattlavailable
information aboutall spill events resulting in water intake closures at their facilities. Of all of the data
sources that are available, the dafiem the Wallaceburg @int are considered reliable in maintaining a
list of drinking water closures due tgpills along with other important information: the date of the spill,
reported material spilled and whether the intake closure was mandatory or precautioaadyrelated
details

Table 1summarizes data from the Wallaceburg water treatment plant for the period of 2000 to 2015
(Galbraith,D., personal communicatior2015). The table distinguishes between mandatory and
precautionary shutdowns. Since 2000, there haverbeamerous timeperiods during which no
mandatory water intake closures were recorde®000;2003 inclusive, 20632007 inclusive, 2002011
inclusive and 2014 teearly 2016 Four mandatory shutdowns occurred in 20@ile single mandatory
shut downs wee required in 2008, 201,2nd 2013. Precautionary shutdowns occurred in 2008, 2608
2013

The data for theNIFN plant werainavailable
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Table T Water Intake Closures and Spilv&nts Snce 2000 for Wallacebur@vater Treatment Pant

Year Date Spill Details Source Shut Down
Type
2000 None
2001 None
2002 None
2003 | August 14 Vinyl Chloride Royal Polymers None*
February 1 :\ggahu){;:z;t(rgloiéstone and Methyl Imperial Oil Mandatory
March 5 High pH Wastewater LambtonGenerating Station Mandatory
2004 April 30 Benzene and Toluene Sunoco Mandatory
May 23 Hydrocarbons, Volatile _Organic Various _St. Clair River None
Compounds (VOCs), Oily Water Companies
June 17 Hydrocarbons Suncor None
2005 | July 17 Hydrocarbons Suncor None
2006 None
2007 None
March 15 Oil Sheen (Chenal Ecarte) Unknown Mandatory
2008 May 14 Spill on Bickford Line clay _partlcles caused by Precautionary
erosion
March 1 Phenol Imperial Oil Precautionary
March 7 Stormwater Imperial Oil Precautionary
2009 | March 8 Sewage Overflow Sarnia Wastewater Precautionary
Treatment Plant
August 1821 | Dye Testing Releas®&oject Great Lakes Observing Precautionary
System
2010 None
2011 None
2012 July 19 Diesel Fuel Eﬁrr?)i and Tugbodn Lake Precautionary
August 18 Ethyl Benzene Spill during Bip loading Mandatory
2013 September 10| Diesel Fuel Sun Canadian Pipeline Mandatory
September 25| Biodegradable Cleaning Product Suncor Precautionary
2014 None
2015 None

*Note: Due to improper notification during the Royal Polymers spill event, the water treatment plant was not shut down. If

appropriate notification had occurred, an intake closure would have resulted (Galbiitipersonal communicatior2015).
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6. Owerview of RecentSpillRelatedReportsand Actions
6.1 TheSt. ClairRiver Area of Concern Remedial Action Plan Progress Re(29@5)

The 2005 AOC Progre$®port stated that there were no OMOECC or MBEQued drinking water
advisoriesor mandated water treatment shutdowns for several years prior to 2000, thus meeting the
delisting criteria. However, the authors concluded that the status of the BUI requiredsessment given
reportsthat since 2000a number of facilities in the Saimindustrial sector had allowed potentially
harmful chemicals to spill into the St. Clair River.

6.2 The IndustrialPollution Action Team PAT and OMOECC SWAT Te&weports (2004)

A ssignificant spill occurreth February 2004 ,at which time 157,500 litre of industrial solvents (methyl

ethyl ketone and methyl isobutyl ketone) were spilled by Imperial Oil Limited into the St. Clair River. As a
result, the OMOECC and MOH advised the closure of both the WIFN and Wallaceburg water intakes. These
closures catinued for a period of three to four daysTwo otherserious spills caused the closure of both

water intakesnear the same timeframe.

IPAT was created by MOE in Ap2004 after several spills occurred along the St. Clair Rinagrresulted
in impacts to the local communities and the environmelPAT was tasked to look into the causes of
industrial spills and recommend preventative measures that industry could take.

The Minister of the Environment and Climate Chamggodeployedits Sector Compliance Branch (SCB;
formerly calledSWAYto undertake indepth inspections of the area facilities to find and correct sources
of potential spills that could pose a risk to the health of humans and the environment.

IPAT releaseds findingsin July 2004egarding the causes of industrial spills and dangerous air emission

It made severatecommendations on preventive measures that industry and others could undertake. IPAT
F2dzy R GKIG hyldlFlNA2Qa SYZANRBEFYSEYENBSte yNSSOTSY OGS I NY ¥
that there were no regulatory requirements for pollution and spill prevention plans, although MOE had
attempted to develop pollution prevention plans with several industry sectors in the 1990s.

¢ KS a{ 2! ¢okachdn¥gainsi &l nonompliance issues found during their inspections and
published its findings in the Spring of 2005.

Thesespills the SWAT Team repoand the IPAT recommendatiotisggered the introduction ofh y (i I NA 2 Q&
Environmental Enforceme@tatute Law Amendment AGEESLAA) (2005, c. 12) also known as the

Spills Biland related regulationgSection7.1.1). Thenew Act contained a number of significant

provisions: expanded liabilities for corporate directors, higher fines, meténgent spill reporting, power

to require spill prevention and spill contingency plans, new powers for the province and municipalities to
recover costs and means to facilitate easier convictions in water pollution prosecutions
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6.3 Report on Spills in th&reat Lakes Basin with a Special Focus on the St. -Olairoit River
Corridor (2006)

In 2006, thelJC pblisheda reporton spills in the Great Lakes Basirith a special focus on the St. Clair
Detroit River corridofIJC, 2006) The reportwasprepared in response to growing public concewer the
perceivedincrease in industrial spiftequency to theSt. ClaitDetroit River corridoin the early 2000s.
Theobjectiveof this reportwas to examine the spill incidents in the StairDetroit Rivercorridor and
determine if in fact,trendsin spillfrequencies werancreasing ThelJCalsoreviewed spills datdor the
St ClairDetroit Rivercorridor andcomparedthem to other areas othe Great LakesData sources
included: (a) EnvironmentCanada(b) the OMOECGAC(c) the Canadian Coast GuaKd) the United
States Coast Guar¢e) United States National Response Cenamed (f) the United States Environmental
Protection Agency (USEPA).

The 1JCexperienced considerable difficulty analysingthe information as itdiscovered that thelefinition
of a reportable spill wasot consistent betweerjurisdictions. In addition, he data were not collected in

similarmanners andwere not comparable due to differing mandatedefinitions andpurposes for which
they werecolleded. Despite these challengasey were able to conclude

a. Between1990 and 2004 the number of spills on the Canadian side of theC&tir Rier decreased
by more than50%

b. The contribution of ndustrial spillsto the St. ClaiDetroit River corridowas similar to the Great
Lakes basin as a wholith industryaccountng for 63%of all spills. Industrial sources accounted
for 70% oftotal spills across the Great LakBasin.

c. The number of spiiincidents originéing from Canadian sourceis the St Clair River wsgreater
compared toother Great lakescorridors (i.e. St Lawrence, Niagara, Detroit and St. M@rRRivers.

d. Commercial and recreational marine traffic contributed similarly to the total number olsspil
both the St. ClaiDetroit Rivercorridor and the entire Great Lakes Basin (17% and 16%,
respectively).

6.4 The Development of Riskased Spill Management Criteria Related to Beneficial Uspairments
for the St. Clair River AOR010)

In 2010, BvironmentCanadacommissioned a studwith the purposeof develogng arisk-based spill
management criteria relatéto water intake shutdownsduringa two-year period in the St. Clair RivaROC

(Li& Cheng, 2010)The researchersseddata obtained by te SLEAnd(i KS hah 9/ Th&QSLEAN ! /| ®

only documented spills originating from member companies that were significant enough to impact
downstream water intakes (Figu@. In contrast, theSAC database includedl major and minospills to

roads, parking lots, curbs, soil and surface water originating from among others tanks, trucks, rail cars,

pipes and hoses. EiCheng (2010) experienced similar challengethe 1JC in comparing the spill data.

They attributed these difficulés to differences in spill definitions and data organization, inconsistencies in

data inputs and the short time period selected for analysing spill and shutdown records.

Li&Cheng (2010) reported a comparable reduction in spill frequency (similaretedhnlier 1JC study).

Their analysis found that between 1988 and 1999, the annual number of spills decreased significantly from
over 100 to below 20, based on SAC data, which includes reports of all major and minor spills to land, air,
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and water. In 200,/the annual number of spills reported by SAC had stabilized to just below 40. The
authors suggested that improved operating practices and employee training at the facilities contributed to
the reduction in spills, consistent with expected improvementsrirthe introduction of new and

improved legislation and regulations (e.g., spill prevention and contingency plans legislation).

In addition to the above, & Cheng (2010) attempted to develop a quantified risk level of a spill occurring
over differenttime intervals (2 years, 3 years, 4 years and 6 years) for two separate time periods (1988
1997 and 1998007). They used the occurrence of benzene as a surrogate in their risk calculations.
Results for the risk of a benzene spill indicated that thelef risk was greater between 198397 than
between 19982007.

Fgure 3: Number of Spills to St. Clair River Originating from SLEA Member Industries that Required a
Water Intake Closure Due to the Exceedance of a Provincial Water Quality Obje@iinginal SLEA,
2012; updated byEdwardson, D.SLEApersonal communications2015)
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6.5 Assessing the Potential Hazards to the River Associated with Vessel DischgQ#3)

In 2013 ,EnvironmentCanadacommissionedanother studythat analysedvesselspills and discharges
within the St.a | NJRi®e& AOC and the St. Clair River ABRX€nch& Sutton, 2013) The purpose ofthe
study was to determine i$pill frequenciesrom vesseldetween 2001 an®011were similar to other
areasand AOCs withithe GreatLakesBasin The reportalsoprovided an overview of vessel discharge
regulations currently in place.

Results indicatedhat overall the dischargefsom vesselsn both AOCsepresentedabout 15% of the total
incidents reported for the Great Lake3his contribution of spills from marine sourcesimilar tothat
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previously found by the 1J@ 2006 Further,they found thatvessel discharges in the St. Clair Rivere
greater than in the Sta | NJRi®ed AOC but wereelatively low (11%) when conaped to the rest of the
Great LakesNo clear trend in vessel dischargegh time of yearwas detected
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7. Improvements to Reduce the Risk and Consequences of Spills to Drinking Water

For over 20 years, there has been a significant effort by govemtarst Nations, industry and

stakeholders to restore the general environmental quality of the St. Clair River and its ecosystem. These
environmental improvements have also supported the dramatic decline in the frequency of spills and
subsequent interrptions as well as taste and odour problems associated with drinking water supplied
from the St. Clair River. Strategies used to achieve these gains have included improvements in industrial
and municipal wastewater management systems design and facilites,legislation and regulations to
prevent and manage spills, and improved industrial and municipal operation, maintenance and
performance of sewage treatment systems$he substantial decline in spills over the past 10 years in
particular,provides evidace in the éfectiveness of infrastructure investment, legislative tools and
technological improvements.

7.1 Systemic Improvements to Reduce the Risk of Spills and Their Consequences

{AYyOS (GKS w!t gFa LlzofAaKSR Ay mMphppZ GKSNB KI@ZS 0S8
protection legislation and regulationsSome laws were enacted shortly after the AOCs came into being

while others came in the early 2000s. Highlights presented below. In short, the legislation now

emphasizes prevention and the consequenteshose responsible fospills have become much more

serious and timely.

The amendments to the laws for environmental protection were changed most signifidantlye
EnvironmentaEnforcement Statute Law Amendment A802005, c. 12) It was a significargart of an

evolution of environmental law in Ontariolt expandedhea h 9 / po@érs to deal with industrial

pollutersand itexpanded on the provisions the EnvironmentaProtection Ac{EPA (RSO 1990, c. 19)

GKFG NBIdZANS RANBOG2NE YR 2FFAOSNE 2F O2NLIEZ2NI A2y
from causing or permitting the discharge of a contaminant into the natural environmEmtexample

industry is required tanotify MOE of discharges of contaminants in contravention of B its

regulations or an approval under tHePA Similar amendments were also made to tBatario Water

Resourcegct (OWRA (RSO 1990, c. 0.40)

TheEESLAAIso includednanyother amendmentssuch as (a) expanding on the criteria for determining
if water is impaired under th©WRA (b) increasing the maximum daily penalties for offencasd )
shifting the burden of proof to the pollutersAs aresult of theEESLAMOECCcan impose financial
penalties, callec&nvironmental penalties (EP&)r contraventions related to th&PAand/or the OWRA
without going through lengthy court proceeding#ll of these changes and more resulted@duced
contaminant loads to surface waters, greater prevention and reduction of spills, and imprepiéd
response

The following section provides a summarysill prevention tools currently in place.
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7.1.1 Legislation

The Municipalindustrial Strategy foAbatement(MISA)programunder theEPAand related regulations
came into effect in the early 1990at about the same time that the AOC progravmas established MISA
comprisesa group of nine regulations that regulate the industrial discharges of contaménfrom
prescribed industrial sectors into surface watdvlany of the facilities in the Sarnarea arecaptured
within the sectors that are regulated andust adhere to these rulesThese regulations have led to major
improvements in surface water qlity throughout the province and especially in Sarnihey are still in
effect.

Aspreviously discussedhe ill eventsin 2003 and 2004vere factors that triggeredthe Spills Bill This
Act strengthened spill repomig requirements and introducedneironmentalpenalties. TheSpill
Prevention and Contingency PlaRegulation(OR224/07) required major industrial sources to proactively
prevent spills.It also required thaif a spill did occurthe responsiblecompany mustespond to it
efficiently and effectivelyto minimizeenvironmental damagesThe attributes of this legislative
frameworkfollow.

7.1.2 Spill Revention Plans

A spill prevention plamnique to an industrial facility is requireglther throughthe Spill Prevention and
Contingency Plaregulationor Environmental Compliance Approval conditioi@e regulation requires
an analysis of the likelihood of a spill occurring along with potential consequernties risk assessment
must:

assess and document the risk of spills

analyse the kelihoodof a spil occurring

consider potential adverse effects

assess risk and rank prioritieand

develop risk management measures to prevent or reduce potésidls that have aignificant risk
of occurring andf causing adverse effest

20 TR

The plan obliges owners and managers of regulated facilities to develop steps to prevent or reduce the risk
of a spill occurring.Thenext step indevelopment of a spill prevention plarequires thata company
consider whether the following actions to rade the risksieed to be taken

installing containment structures

installing and maintaining equipment to monitor operations (ergonitors andalarms)
changing industrial processgand/or

implementing peventative maintenane programs

oo

If any of theabove actions are found to be necessary, the company is obligated to implement t8pith.
prevention plans must be maintainedpdatedand be availableat any timefor inspectionand compliance
with the general requirements of the regulation or Envirommtal Compliance Approval conditioby
OMOECC inspectors.
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7.1.3 Spill Contingencylans

In addition to the spill prevention requirements abowbe regulationrequires that spill contingency plas
be developedaddressingspill preparedness and spill respge. The plans must be tested regulaahd
they must be reviewedboth annually and after a spillThe spill contingency plasiocuments the
procedures and actionequiredto prevent, eliminate and ameliorate the adverse effeof a spill and to
restorethe natural environment.Spill contingency plans must include the following:

notification procedures within the plant

agency notificatiorprocedures and contact informatign

prompt responseproceduresto spills withlists and contact$or appropriateresources
timely liaison with regulatory authoritiesand

response structure with decisiemaking authority

P20 TR

The legislatioralsorequiresa high degree oforporateaccountability associated with the plan&nnually,
an officer or director of the corp@tion mustsign astatement of accuracy aheffectiveness

7.1.4 Modelling and Spill Warning Systems

If a spill occurs, reducing human and ecosystem impacts involves a coordinated response from multiple
agencies. lItincludes: (a) gathering accurafermation about the details of the spill such as, what was
discharged, from where, when it occurred, how much was spilled, and where it has gained entry to the
river; (b) was the spill contained; and (c) many other important factors that aid in assebsingsponse.

The information is entered into models that incorporate (a) the chenfgabilled; and (b) key
characteristics of the river and the contaminant such as, river bathymetry, current velocity, depth and
solubility of the spilled material. lirgg this information, a model is developed which can predict how the
spill will behave in the river. A model can predict when, where, and at what concentration, the spill will
travel downstream. This helps responders predict potential effects, warn dioeers users, and

implement effective impact prevention and clean up strategies.

In-stream monitoring helps confirm the model predictions. During an emergency, responders may be
deployed to (a) sample and analyse the water quality at several locatiah® iriver; (b) to monitor the
path of the contaminants; and (c) to determine where, when and how the spill has travelled.

The realtime monitoring is available on th&t. ClaiRiverandoperates on a 24our seven days per week
basis throughout the year through the SLEA monitoring station at Courtright. The monitoring station
incorporates sensitive analytical equipment that detects organic pollutants at low concentrations. This
analyser supports an egrlarning system for downstream users and the data can be used tedime or
help confirm the projections of modelsThe results from this station produce almost réehe

information and have been extremely helpful in detecting, responding to, momigpsipill eventsand in
verifying model predictions.
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A basic model for predicting the time of travel and concentration of contaminants was developed by the
OMOE in the 1980s for thst. ClaiRiver. It has since been updated and improved. It is attadlis used
routinely to assess spill situations. Anytime a spill is reported, it is used to determine if a response is
warranted. The model outputs are communicated to all the stakeholders, includniledical Officer of
Health andthe water plant opeators, informing them about the spill, if it is necessary to close their water
plant intakes, and if required, when to reopen them once the spill has cleared at their location.

An example of a spill scenario at multiple locations along the river igiged inAppendixA. The
calculations were produced by tHeMOE based on typical mean river conditions. A map and table of
distances, and a timef-travel chart were created from the calculations. It represents scenarios for a 15
minute spill for a vagty of sources in the upper part of the river near Sarnia. Depending on the material
spilled, flow conditions and other factors, a contaminant spilled from the upper part of the river may
typically reach the WEN intake in just over 12 hours. In thesemarios the contaminant(s) would be at
peak concentration in 15 hours. The spill would reach Wallaceburg plant about six hours later.

In the scenario where a spill takes place much further downstream, near the Murphy drain for example,
with similar fow conditions, the contaminants could typically reach WIFN intake in 2.5 hours with a peak
concentration at 4.5 hours. The same spill would reach Weltlarg about 6 hours lateMNettleton, P.,

June 252004). This model has since been updated and imprhJsut provides a reasonably accurate
depiction.

Detailed modelling is also a component of source protection assessments. Sophisticated models have
been developed to establish zones where protection is required to prevent contamination of surface
waters. This information and the policies related to special protection areas have greatly enhanced the
ability to protect drinking water sources in spill situations and to assess risks and prevent threats.

7.1.5 Compliance

Legislation and regulations are alwaysm@ffective when there igliligentoversight. TheMOECGs
responsible for ensuring compliance with pincial environmentategulationsand acts As part of thér
compliance programthe OMOBECCconducts proactivénspections of regulated facilities tetermine if
requirementsof acts, regulationsand conditions ofEnvironmentalCompliance pprovalsare being met
The frequency and sites inspected are determined using abasied frameworlusing current information
(spills, previous inspection repait compliance historyetc). Where deficiencies are noted, facilities are
required to come into compliancand followup actionsare undertakerto ensure that compliance has
beenachieved

Most recently, h response to spills in 2018 the Sarniaarea,the MOECC reviewed 3&calindustrial
facilitiesin 2013 and 20140 assess whether they are covered by the Spill Prevention and Contingency
Plan(SPCPpegulation or if their Environmental Compliance Approvals require spill prevention and
contingency plans. The review showed 25 sites captured undeiStR€Pegulation.

As a result of the review, the MOECC conducted focused field SPCP inspections at 14 facilities that had not been
inspected in the last two years. 10 of those facilities were wagat under the SPCP regulation. The other 4 had
SPCP conditions in their ECA. The MOECC identified administrateenmpliance issues for 11 out of the 14
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inspections. The inspections did not identify any immediate or potential environmental impaotsfacilities
that were in norcompliance were promptly brought into compliance (McChar&s personal communication,
2015.

7.1.6 Environmental Penalties

In addition to the Spill Prevention and Contingency Act, the Environmental Enforcement Statute Law
Amendment Act also introduced the Environmental Penalties (&df)lations (OR 222/07 and OR 223/07).

The EP regulations allow the OMOECC to impose monetary penalties for unlawful spills and discharges
under the Environmental Protection Act and the OntaWater Resources Act without laying charges. The
EP regulations apply to facilities in the nine Municipal Industrial Strategy for Abatement (MISA) industrial
sectors, and similar facilities that discharge sewage to surface waters. Penalties of ut0@1Lper day

may be imposed by the OMOECC in additiopassible futureprosecutions for the same violation.

Further, due diligence cannot be used as a defence and will only be considered in determining the amount
of the penalty.

There are numerousypes of violations subject to EP, including

o

causing a spill that may cause an adverse effect or impair water quality,

b. failure to report a spill,

c. failure to develop and implement spill prevention and spill contingency plans, and
d. exceedancesf a discharge limit.

The total amount charged to a company or person who violates the regulation is dependent upon the
ASOSNRGe 2F (GKS aLAftfzr AYLIOGa YR GKS FTIrOAfAGRQA
impacts). Monetary camibutions from imposed EP fines are made available for environmental

rehabilitation projects in the area in which the spill occurred. Resources from this Ontario Community
Environment Fund have been made available and used in the St. Clair RiveTAO@OECC reports that

there have been no charges laid for spdlace 2010

TheOMOECC has established an investigation and enforcement branch that investigates all spill events to
determine if all due diligence was followed and if charges are warranted.

7.1.7 Source Controls

Through previous work plans under the RARe OMOEC@ommitted to a number of actions to reduce
contaminants being discharged to the river. These actions were reported in the Work Plai2@007
Report of AccomplishmentCRIC2012b). A summary of these actions includes:

a. Maintain and review point source regulatory monitoring (MISA) and Environmental Compliance
Approvals (formerly Certificate of Approvals) to ensure reporting and informatisgemination.

b. Ensure that Water PollutioifControl Plants (WPCPSs) contento meet current regulations.

c. Work closely with industries to improve spill prevention, predictiand response
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8. Industrial Risk Reduction Initiatives

Industrial plants have also made significant changes to their fasland procedures to reduce spills to
the river. Ranging from infrastructure improvements to enhanced spill warning systems, industrial
facilities have responded to the need to reduce spills to the river. Some plants have gone beyond the
regulatory requirenents, setting an example for others to follow. In fact, the major companies/facilities
that operate in the Sarnia area have invested over $100 million in spill prevention over the past 10
years. The recent investments in improvements installed at migoilities include:new containment
ponds, increased storm water retention, improved monitoring, and expanded treatment plants.-Once
through-cooling water system@OTCWhave been replaced or enhanced. As well, leak detection and
prevention technologs have been installed.

The following are examples of improvements undertaken at selected facilities which have connections to
the river.

8.1 Suncor

a. A new $3 million storm water containment pond built in 2008 increased rainwater retention
capacity tohandle a 1in-25-year type of storm.

b. Optimization of sewagéreatment facilities were implemented in 2010 and 2Q%#&ducing the
number of plant upsets and generally improving treatment effectiveness.

c. Storm water is continuously analyzed and is treateddoe being discharged to the river.

d. OTCW system now includeegular inspections and leak detection monitoring. Only one leak has
occurred during the period of 2005 to 2011

8.2 Imperial Oil

a. An OTCW spill prevention plan was initiated in 2005 and completed in.2009

b. In 2006, eight heat exchangers were moved from OTCW and are now connected to cooling towers;
thus reducing the plants connection to the river.

c. Leakdetection and diversion capabilitsevere improved for he remaining OTCW lines

8.3 Shell Oll

a. In 2011, anine-million-gallonstorm water management facility was constructed in addition to the
existingsixmillion-gallonfacility.

b. Each cooling water stream has two setscohtinuous onlinemonitoring of coolingwater effluent

c. Ther waster water treatment plaras been improved and expanded.
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8.4 NOVA

a. Heat exchangers are inspected regularly to ensgaipment integrity.

b. Analyzers have been installed on sewer systems and process ponds to allow for early detection of
leaks

c. Additional spill containment is used for portable equipment.

CRIC plasito surveymajor Sarnia industrial facilitieduring the consultation period fothis discussion
paper. The results will address tHell extent of industry investment in spill prevention/spill reduction
since 2005, angllanned for the near future Thesurvey outcomewvill be made piblic when available.
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9. Municipal Improvements

Municipal investment in wastewater management and treatment has been significant in the past 10 years
and has dramatically improved water quality in the St. Clair River. Historicabtewater treatment
facilitiescould not treat all sewage during webnditionsand bypaseg of sewer and/or storm water was
often necessary.These bypasséds the river were unsightly and posed a potential health risk as elevated
levels of bacteria in raw water has the potentialdause illnesses such as nausea andriea Tasteand
odour of drinking water can also be affected. Modern drinking water treatment plants can effectively
treat these contaminants and there have been no wateme diseases that have been attributable to

these sewage bypasselsowever reducig this risk and improving general water quality for recreational
uses requires better treatment

The City of Sarnia owns and operates two wastewater treatment plants; one located in the City proper and
I aSO02yR f20FGSR Ay (3 8laidwishi® lhe PoWnshipNiStTKitiad DNER @S
operates sewage treatment faities discharging to the riverThe followingare highlightsof some of the

recent improvements to those facilitse

a. In 2001, the Citgompleted a$39million SewagelreatmentPlant(STP) upgradffom primaryto
secondary treatment

b. In 2009, the City undertook an assessment of its wastewater treatment facility. The report
recommended that a Master Plan for sewage treatment be initiated to review all treatment and
conweyance facilities.The City is continuing the planning process to develop the plan.

c. St. Clair Township owns and operates a recently upgraded wastewater treatment plant. In 2013, a
$35 million projectconvertedthe Corunna wastewater treatment plamd a pumping station and
upgradedthe wastewater treatment planin Courtright The newCorunna pumping station
conveys sewage fronthe Corruna and Courtright communities to tlexpandedCourtright facility.
As part of the project, theemaining unservicedreas ofCourtrightwere connectedto the
municipal sewers The plant expansioprovides sufficient capacity to syport future population
growth (Young, 2013).

9.1 Separating Combined Sewers

Currently, work is continuing in Sarnia and Wallaceliorgeparate the combined sewers that discharge to
the St. Clair River. Presently, 95% of teenbined sewer overflondSQ projects in Wallaceburg have
been completed Dudley,R.,ChathamKent PUC, personal communication, 2p15

In Sarnia, about 15 kimetres of combined sewers have been separated between 2006 and 2Bdwer
separation and plant upgrades total&®5-million-dollarinvestment since 2000CSO discharges (including
wastewater treatment plant bypasses) were reduced by 40%, with nogg8@sinto the St. Clair River
occurringsince 2010 Approximately 24 kilometers of the original 39 kilometers of combined sewers
remain to be separatedMost recently, the combined seweed Exmouthand Christina Streets have been
separated with futurework focusing on Cromwell and Devine Stre@@sty of Sarnia Engineering
Department, 2014).The City has a 19ear capital panthat identifies $67 million for future sewer
separation projects.Rawat,P.,City of Sarnia, emailan 14, 2016).
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Bypasse$rom pumping stations or the sewage treatment plant continue to be reduced but have not been
eliminated.Most recently, Sarni@itiated a $700,00(@roject that will enable the city to monitor and
manage wastewater flows into all 6f K S/ A ( & Qgstatpres ThiddaMtadfated systemill further

reduce byasses to the river.

9.2 ChathamKent Drinking Water Treatment PlarFuture Considerations

Water Treatment plant owners in Ontario continuously monitor and assess the status of their facilities.
Chathan-Kent has recently completed a Water and Wastewater (W&WW) Master Plan (Dillon Consulting
Limited 2012). The purpose of the plan is to identify a ldagm servicing strategy covering the next 20
years. The 2012 edition was based on previous-@nm planning documents prepared by Chathdfent.

A Class Environmental Assessmfmntthis water treatment plarwas initiated in 2013 ThePublic Utilities
Commission Boartecently electedo rehabilitate the existing facilitgs the preferred alternative The
10-year capitd program will address the upgradé€hathamKentPUC, 2016
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10.Spill Response in the Sarnia Area

Many improvements in prevention and response to spills have been made since.t@G&aBtRiver AOC was
listed, including the creation of thprovincialSpills Action Centre (SAC) in 1985.

The government of OntarigMOECChas a legislativdbased mandate for spills and emergencies in the

province. Reports of spills are communicaie®@ G KS ah9// Qa8 RA&ZGNAOG 2FFAOS:
(SAC) 24/7. Since 1985, SAC is the one window for initial advice and direction to companies, first
responders and individuals reporting a spill. SAC may also advise other agencies or consnthaiitheay

be involved or affected by a spill. MOECC provides field response, as required, and enforces legislated
responsibilities.When a spill occurs in Ontarithe company or individual responsidor the spillis

required by law to take prompt aizin to address the spjllhotify the MOECC, clean up the spill, and

restore the environment

The MOECC has field response personnel stationed across the prowinceceive notifications from SAC
and/or the public Staffin Sarnia Districtespond to spills and other environmental emergenc2ds?.

The esponse required bthe Districtwill depend on a number of factors such as contaminant involved,
amount spilled, location of discharge, source of spill, duration of incident, and medizciexg (land, air,

water). Forspill sources that fall under MOECC mandate (e.g. industrial dischatges)y)OEC@nsures

actions aretaken byaresponsible party to contain and cleap a spill in accordance with environmental
legislation andhat prevertive measuresareimplemented to reduce risk of reccurrence.The Sarnia

District will consult with the Technical Standards and Safety Authority and/or the National Energy Board to
confirm the lead in the event of a pipeline spill. The District wil &lsnsult with Transport Canada and

the Canadian Coast Guard to confirm the lead for ship based spills, including spills during transfer of
materials from land to ship or ship to land. The MOECC will act as a resource to these agencies to assess
spill cortainment, cleargup, and protection of downstream drinking water supplies.

Other resources include first respondeffire, police and municipal public workddcal and centrally
locatedscientific support staff, and drinking water specialists. The mipisén require actions to be taken

by a company or individual responsible for a spilheycan also provide varying degrees of sampling
modelling, and monitoring support to ensure that the spill is addressed by responsible parties in the most
effective manner. Theaegional officein London has surface water scientistho can provide expert local
knowledge. Drinking water specialistad Standards Development toxicologisi® available to assist

with spills or related emergencies that threaten drinkiwgter suppliesThe MOECC willocument all

findings, actions, and recommendatians

The federal governmerdlsoplays an important role in emergency respondenvironmentand Climate
ChangeCanada, the Department ¢fisheries an@ceansincluding theCanadaCoast Guard, Health
Canadaand Indigenous andlorthern AffairsCanadamay all play a role in responding to spillglany of
the departments have scientific specialists who gaovide advice for response or protection issues. A
Canadian Coast GuhBase is located in Sarnia

Owing to theconsiderable industrial activity and infrastructure in the Sarnia area, several of the
corporations have developed advanced levels of environmentsppoaese capabilities. They hageeated
cooperative approacksand structures to respd to emergencies with locaésources and expertise.
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The Chemical Valley Emergency Coordination Organization and the Community Awareness and Emergency
Response (CAER) Committee also serve to provide coordinated emergepogges in the Sarniarea

Through these organizations, industries and municipalities work together to ensure public safety during an
emergency through advanced communications systems, established networks and trained professionals
with state-of-the-art equipment that can respond quicklyOver the years, local expertise and private
businesses have developed a significant presence and infrastructure to respond to emergencies in the
Sarnia area. Equipment and personnel who have local knowledge and pasireeavailable to respond at

all times. Thegovernment and private sect@xpertise, experience, local knowledgmnd capacity to

respond to emergencieare quite strong in the Sarnia area.
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11.Improvements in the Reductiomf Discharges

As discussed earliethe MISA legislationvas introducedoy the Provincial government in 1988The MISA
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enforces penalties for ncoompliance. It required that best available technology be uskd industryto
reduce the discharge of contaminants to the rivarrendsrelated to thedischarge of contaminantsave
been steadily decreasing since MISA implementatieith an 81%loading reductiorbetween1990 and

2013 (Figure4).

Figure 4: Chemical Loadings* Between 1990 and 2fdr 17 Industrial Facilities with Point Source
Discharges in the St. Clair River Area of Conc@MQECpersonal communications2015)
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Snce 2007, seven industrial discharge poitdghe riveroriginally regulated by MISA have been
decommissione@ndare no longer a source of contaminants to the rivdihe closures hae reduced the

TNRY
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pollution load to the river and hee eliminatedthe risk of spills fronthe facilities Examples of industries
that have closed includeDow ChemicalEthyl Canada IncRoyal Polymer€o., andOntario Power
D Sy S NI Liarkboyf @enerating Station

Improvementsto water pollution control plants in Sarnia ai8t ClairTownshipdescribed earlieresulted
in a reduction of approximately 85% loading of sewageelated contaminants to the rivelbetween 1990
and 2011(Figure 5.

Figure 5: Loadingsfrom SevenMunicipal Facilities with PointSource Discharges into the St. Clair
Concern (AOCBetween 1990 and 2011 (OMOEGQ#&rsonal communications2014)
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12.Drinking Water Protection
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protect the environment, reduce contaminants, prevent spills to the river, and react efficiently and
effectively to emergencies when theccurred Inresponse to Walkerton, the province proclaimed

hydF NA2Qa \WateF At (SOMRA)athdihEBanwWater Act (CWA) S02002, c. 32;and SO2006,

c. 22respectively to substantially improve the protection of water sources and water treatment plant
operations. With the introduction of a series of related regulations, a sotwetap program that

safeguards drinking water quality across the province was established. The Province has become a leading
jurisdiction in the world in producing safe drimkj water and protecting drinking water sources.

121hydlFNR2Qa { TS GDWAY {1 Ay3I 21 G§SNI ! O

The purpose of th&afe Drinking Water Ad$ to protect human health through the control and regulation
of drinkingwater systems, drinking water testing, aidater Treatment PlantsW TP operations. The Act
regulates theissuance oDperating Authority Permits and Licenses (e.g., Drinking Water Works Permit)
specifiesstandardsthat for potability, treatment, monitoring, testingreporting adverseesultsand
distribution of drinking water.It setstraining and licensing standards ftire operation and maintenance
of water treatment facilities and public water supply systems.

PEt o GSNI GNBFGYSYy(d LI I yda o Arglednueguirgments?oftliefSDWAS 6 dzNA C
FYR Ada NX3Idz | (A 2y andter plan?s@a &l E wateh tieditrientlplani [bcatgdio

Walpole Islanddo not fall under the jurisdiction of the Provinemd are not obliged to follow the

OMOECC requirements. The Wiadnmunity, however, has voluntarily implemented a policy to strive to

meet equivalent standards and operating procedures as provineiatiylated facilities.

12.2 Ontario Clean Water Act

Under the2006 Clean Water Act, Source Water Protection for drinkivager has been strengthened. The
purpose of the CWA is to protect sources of drinking water for now and into the future.

The CWA requires that local Source Water Protection Committees for designated areas develop-science
based assessment reports andusce protection plans for the water sources in their local aréa
assessment report identifies risks and threats to the drinking source. In the case of the surface water
sources, Intake Protection Zones (IPZ) were developed. An Intake Protectioisamarea of water or

land around a municipal water intake where care must be taken to avoid spills or leaks from potential
contamination sources. Each IPZ has three areas within #1,IFZZ2, and IPZ. IPZl is a

predetermined distance from thentake; IP2 zone idelineated using the time of travel from a potential
source of contaminant to the water intake. The {P¥% designed to provide sufficient notification for the
operator to close the plant before a release of contaminants reachesntake. A third zone, IRZ, is
delineated through eventbased modelling and vulnerability assessments. The modelling simulates a spill
arising at specific fixed locations.
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Committees were required to look at existing and potential threats and séptans to address them. The
ThamesSydenham Source Protection Committee (TSSPC) was established in 2007, consisting of 25
stakeholders from theegion The Upper Thames River, Lower Thames Valley, and St. Clair Region
Conservation Authorities worked togeer with the Source Protection Committee to develop a plan for the
watersheds.

¢CKS ¢{{t/ @62N]J SR dzyRSNJ 4KS aAyAaiNB 2F (GKS 9y ODANRY
related for the development of Source Protection documents and createctigsebased plans that
reflected local conditions, expertise, and authorities. Techrdtalieswere completed to inform the
assessment report and the resulting protection plafithe TSSPC recently approved the Thames
Sydenham Source Protection Plalih.came into effect on December 31, 20(BhamesSydenham and
RegionSourceProtection Committee2015). IPZ1, IPZ2, and IPZ for the Wallaceburg plant are also
available inthe TSSPC technical studiel the case of the IRZ for Wallaceburg intke, operators
determined that they could close the plant within two hours of being notified of a spill. There is no
detailed information for Intake Protection Zones specifically for the WIFN water plant, as it was not
assessed under the CWA. Howevercimof the information collected on the watershed and developed
for modelling spills will be applicable to the WIFN intake.

12.3 FederalSafe Drinking Water for First Nations Act

In 2013, the federal government introduced tisafeDrinkingWater for First Mdtions Act(SC 2013, c. 21)

The intent of the legislation is to provide comparable levels of health and safety protection for drinking
water as exists at facilities across Canada. Regulations under thisctemill be developed together with
First Natons communities on a regional basis. The regulations will focus on 11 components including
protection ofwater sources, facilities design, construction, distribution systems, and many of the
operational aspects of systems, including operator trainingifiedtion and standardsThese
improvementsare intended to close the regulatory and drinking water protection gaps between provincial
andFirst Nations jurisdictions.
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13.Discussion

13.1 Risk Reduction Summary

In summary, the following tools and actions have been employegbasof a multi-barrier approach to
protecting the St. Clair River from contamination and ensuring safe drinking water:

enforcingregulations andapplying penalties or other complianggomotion tools as appropriate;
requiring Environmental Compliance Approvals for wastewater treatment facilities;
imposingmonitoring and reportingequirementsfor wastewater discharges;

mandatorymonitoring of drinking water quality;

inspecting industrial failities and drinking water treatment facilities to ensure compliance with all
relevant requirements;

applying environmental penalties as appropriate;

timely, efficient, and effective response to spill incidents; and

efforts by industry (and other stakehdérs) to reduce spill potential and to improve containment
and collection of polluted waters before it enters the St. Clair River.

o0 oTR
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13.2 Spillskrequencyand SeverityDecreased

Despitedata management issuagferred to inSectionl, the conclusion of all theeferencedstudieswas
that spills have decreased sifjoantly over the past 20 yearsThisreduction was particularlgvident
since 2005 From2005to the 2015, sevencorporations(some with multiplesources of industriagpils),
including all of the Dowfacilities RoyalPolymers Praxair Mooretown, Chinook, Welland Chemizatl
the Lambton Generating Station have ceased operation and are no lomigk éhreat)to the drinking
water facilities.

As referencd earlier, facilities located adjacent to the rivérave reduced their connection to the river by
replacingseveralonce-throughcooling OTQ water connections, improving monitoring and spill detection
and response systems, expandjgnd improving water treatment falities. Decreases in the number and
frequency of spills from member industries of the SLEA have bbsarved over the last decaddhree
spills have occued in the lastsevenyears that hae resulted irmandatorywater intake closures.

Based on ouassessment of the information and the conclusions of t&kerenced reportsthe additional
regulatory requirement®f spill prevention improvementsspill responsgandthe spills prevention
measuresmplemented by dcal facilities have had significanteffect on the frequency and severity of
spills.

13.3 FewerWater Intake Qosures
Observationsnade byoperationalstaff at the two water treatment plantgWalpole Islad First Nation

and Wallaceburpsupported the finding o& significat reduction inspillswith the potential to cause the
closure of a water intakeThey reported that the frequency and severity of chemical spitim industry
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havedecreased considerably over the past 20 yeanthen compared to th&tage 1IRAP, spills that
closad water plants have been reduced loye hundred times.

There have beeffour periodsof more than twoyearslong, between 2000 and 208, when no spills
occurred that caused a closure of the water intak@n analysis of the sources of recent spéllso
revealeda difference in the sources of spilempared to previous yearsfkom 2006 to 2014, a period of
eightyears, there werdahree spills thatrequiredthe WIFN andNVallaceburg driking water plants to close
their intake. These spills were related: {a) an unknown source in 20Q8vhich hasmever beendentified,
(b) an accidental release from a vessel being loaded with product at a commercial dock in 2042 amd
underground pipeline rupture that released diesel fuel in 2018one of these closures waausedby the
in-plantindustrial process spills or upsets, which were historically the main source aipilie

13.4 Systemic Improvements

The regulatoryinitiatives which came into effect following the introduction of th@i8s Billin 2005
represent a systemic improvement in the protection against spiliss a system as opposed to a single or
multiple acts. These systems of prevention, response, compliamce enforcement havgreatly

improved the protection of theSt. ClaiRiver from spills.The comprehensive and robust framework that
has resulted in reduced spills to the river and better responses when they do occur includes

mandatory spillprevention plans,

mandatoryspill contingency plans,

increasedgovernmentoversight,

mandatoryspill response plans,

higher automatic penalties for breaching the regulations
strongeraccountability for the @ectors of companies who spilhnd
enhanced environmental ethic by companies along the St. Clair River.

@~ooo0oTp

Complianceand enforcementctivitiesby the OMOBCChaveassuredthat the plars arein place and being
respected lending greater credibilityo the longterm effectiveness of the regulationddowever,
although 9ills have been reduced to very few occuroes over the past several yeatheyhave not been
eliminated.
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now amongthe world leaderdn this field These improvements in source watgrotection can be
attributed to:

a. legislation and regulations requiring some of the highest standards in drinking water production
and protection in the world

b. aseparate dvision of inspectors to ensure compliance and enforcedheking water protection

rules,

improved water treatment research

enhanced Véter Treatment Plant (WTP)perator trainingand certification

more efficient and reliable WTP operatipn

identification of local risks to source water,

~® a0



Draft 2 Page41 of 50
May 27, 2016 Discussion Paper

g. delineation of intake protection areas througidvanced modelling techniqueand
h. implementation and enforement ofsite-specific plans to eliminate risks to water sources

The environmentaregulationsrelated to spill prevention and water sote protection hae established
one of the best drinkingvater protection frameworks in the world.

The Walpole Island watdreatment plant, however, doesnot benefitto the full extent possible from the
Source Water Protection initiatives. The community did not participate in thec® Water Protection
work and thusdoesnot have source water protection plans in placemparedto the rest of the Province.
However, much of the work done to protect the Wallacebuirgake will also help to protect WIFN
(improved modelling, upstream source identification, tht@ssessments, etcgnce the community
begins its processFuture initiativeswhich are part of the federabafeDrinking Wateifor First Nations
Actshould result in enhanced protection as well.

13.5 Drinking Water Risk Reduction Summary

The following tdle summarize major changes that have occurrathce the RABtage Ireport related to
the factors associated with the removal of the Drinking Water BUI. It compares the occurrespgdésf
water intake closuresmprovements in infrastructurelegislation, sourcevater protection, monitoring
and modelling.



Draft 2
May 27, 2016

Table2: Drinking Water Risk Reduction Summary
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Issue

Drinking Water Risk Reduction Summary

Stage 1 RAP Status

Status(2015

Spills with the potential to affect
water plants frequency

Average >100 per yeat 9861989

Average < 1 per year (20815)

Number of industrial facilities

27

19 (excludes closure of Lambton
Generating Station and Eth@lorp)

Wallaceburg Water plant closures
due to spills

Frequent long duration

3 mandatoryand 6 precautionary
intake closures irl0 years (2006
2015) Current backup connections
with the secureLAWWSsystems
ensures continuous water supply
even when the intake is closed.

Spill prevention legislation

Only general requirements of the
acts and regulations

Specific spillselated amendments
and related regulations

Spill prevention plans

Only voluntary no regulated
requirement or content

Detailed plans required for specific
sectors by regulation, including
senior levels of corporate
accountaility. Plans inspected
regularly.

Spill contingency plans

Only voluntary, no regulated
requirement or content

Detailed plans required by
regulation regularly inspected by
OMOECC

Government oversight/compliance

Reactionay to spills, complaints
andreports.

No dedicatednvestigationand
enforcement resources.

Systematic, comprehensive and
planned inspections carried out on
a risk management basis
Dedicated and trained investigatior
and enforcement resources
Greater enforcement powers
including anadministrative penalty
system

Monitoring

Infancy of MISA regulated industry
effluent monitoring requirement
and start of SLEA monitor (1987)

MISA and BEvironmental
ComplianceApprovalindustrial
discharge monitoringtrack
industrial discharges.

SLEA monitor at Courtright,
downstream of major spill sources
provides alarms to SLEA members
and OMOECC
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Drinking Water Risk Reduction Summary

Issue Stage 1 RAP Status Status(2015
Spill modeling Rudimentary Highly developed, tested and
accurate
Source water protection plans Non-existentfor both WIFN and World class for Wallaceburg intake
Wallaceburg The federalSafeDrinking Water
for First NationdActis expected
to result in a plan for WIFN.

14.Proposed Questions for First Nation and Public Engagement

What other changes, short of a complete elimination of spitould result in the relesignation of the
Drinking Water BUI to unimpaired spite of themanyimprovementsdescribed in this paper to reduce
spillsto the river, ranging from legislation to 2Zhour water quality manitoring protection, and the100
timesreductionin the number of spilldbetween the late 1980s and preserthe residentsvho are
dependent upon the St. Clair Rivesntinue toexpressconcerrs for the impact of spills on their local
drinking water quality and supply

It is hoped thatthis information will provide a catalyst for public discussgassionsregarding the
Drinking Water BUI. Wexpect manyjuestions and issuet® be raisedthrough thepublic input process
The following sample questiorasre proposed tcelicit input to the future statusassessment reporf this
beneficial use impairment
a. Given the significant reduction in the number of spills to the St. Clair Rixarthe past several
years and the systemic improvementa place thatreducethe risks of spills angdrotect drinking
water sources into the futurehave there beersufficientimprovements in the AOC to conclude
that the risks of impairment arao greater than other Great Lakes locati@ns
b. What level of risk is acceptabie order to redesignate the BUio unimpaired?

c. Are there any other actions requirdaefore we can redesignate theBUPR

d. How long is long enoughithout an intake closure, to declare that the impairment has been
resolved?

e. Arethe delistingcriteria for this benefiial use impairmenacceptable?

f. If the delistingcriteria areinadequate, what alternate criteria couloe suggested?
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TheCRIC looks forward to hearing the concerns of the residents, stakeholders and First Nation
communities through an open and transparent public input proceBlse results of the public consultation
process will be published and will be taken into accouhew the final review of this BUI is undertaken.
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Times of spill impacts, based upon a St. Clair River flow-rate of about 5,100 cms '

Wallaceburg Intake Walpole Island Intake
Source of spill Arrival time * Peak time * Arrival time * Peak time
(hours : minutes) | (hours : minutes) | (hours : minutes) | (hours : minutes)

Impenal Oil # 3 18:18 23:45 12:15 15:15
Separator outfall
Cole Drain outfall 17:15 22:30 11:15 1415
Dow 1" Street 17:30 23.00 11:30 14:45
(2004 dredging)
Dow 4" Street 17:15 2243 11:15 14:15
Sunoco 17:00 22:30 11:00 14:00
Talfourd Creegk 15:45 21:15 10:00 12:45

| (Shell)
Novacor 14:00 19:30 08:15 11:00
CIL 12:15 13:00 06:15 09:30
Murphy Drain 08:00 12:45 02:30 04:30
(Chincok)
Notes:

(1) This St Clair River flow-rate is the approximate long-term average-daily value, However, 1t
represents about the 95-percentile average-daily flow-rate, duning the last 3 years , (owing to lower lake-
levels)

(2). “Amval time” is the clapsed time, between when the spill begins to enter the river, and when the
impact concentration (at the intake) , imtially equals the lesser of ¢ | ng/L or 1/1000 of the (subsequent)
peak plume concentration  (Rounded-off to the nearest | S-minutes)

(3). “Peak time” is the clapsed time between when the spill begins to enter the river, and when the impact
concentration (at the intake) reaches its peak value,  (Rounded-ofl 1o the nearest 135-minutes)

(For this assessment, It is approximately equal to the mean hyvdralic flow-time of the portion of the river
through which the plume travels between the outfall and intake!.

Peter Neattleson
MOE-EMRH
(410) 235-6233
June 25, 2004




