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Section I - The Smithville Phase IV Bedrock Remediation Program  
 

The Smithville Phase IV Bedrock Remediation Program (2002) Report states: 

 

Background:  The small municipality of Smithville (now West Lincoln) gained notoriety in 1985 

when PCBs and other contaminants were discovered leaking from a waste transfer facility into 

the environment… The intended use of the site was to receive and transfer PCB wastes.  CWML 

operated the facility from 1978, when the MOE granted a Certificate of Approval, until 1985, 

when PCBs were discovered leaking into the environment.  During its operational life the facility 

handled several hundred thousand litres of liquid wastes.  Approximately half of the wastes 

received were reported to have been PCB waste.  In 1989, the MOE assumed ownership of the 

former CWML site and continues, to this day, to be responsible for the site (Report 10, p. 1).  

 

Objectives of the Phase IV Program:  The Phase IV Bedrock Remediation Program (the 

“Program”) was established in 1993 with the goal of protecting public health and safety and the 

environment and allowing the intended beneficial use of the affected lands.  The main 

stakeholders in the remediation of the Smithville site are the MOE (regulator and site owner), the 

Corporation of the Township of West Lincoln (the municipality in which the site is located) and 

the public-at-large (Ibid, pp. 1 – 2). 

  

Source: The lateral extent of the source of contamination was identified as an oval-shaped area 

approximately 200m by 240m roughly centered on the lagoon area of the former CWWL 

site…In terms of vertical extent, the bulk of the Dense Nonaqueous Phase Liquids (DNAPL) is 

found in a layer of rock about 7m thick, known as the Upper Eramosa.  The Upper Eramosa 

extends from about 6 m to 13 m below ground surface at the site…  Some DNAPL may have 

penetrated into the Lower Eramosa and upper Vinemount between 13m and 25m below ground 

surface.  Monitoring results indicate that no significant amount of DNAPL contamination has 

penetrated below the lower Vinemount, at a depth of about 25m below ground surface. 

 

The DNAPL consists primarily of Polychlorinated Biphenyls (PCBs) (47%), Trichlorobenzene 

(TCB) and Trichloroethylene (TCE).  It is estimated that between 20,000 and 40,000 litres of 

liquid waste leaked into the environment between 1978 and 1985 (Report 5_1 pp. viii - ix).  

 

Challenges: …[F]ew technologies are available for treating recalcitrant contaminants in complex 

geologic formations.  This conclusion is summarized graphically in Figure 4… (taken from 

Innovations in Ground Water and Soil Cleanup, National Academy Press, 1997).  (Report 4 – 

Alternatives Report, pp. 57- 58, See Figure 4 below). [Highlights added to tables for ease of 

viewing]. 

Sites such as Smithville, with PCB contaminants in fractured rock settings…, are the  most 

difficult to deal with (Report 10, p.3,  Refer to Figure 3 Treatability of Contaminated Sites – 

adapted from National Academy Press, 1997: see table 1 of graphic below].  
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Receptors: Immediately following discovery that contaminants had moved into the groundwater 

beneath the site in 1987, the MOE provided an alternate supply of good quality, safe drinking 

water for the Town of Smithville.  After the permanent municipal water supply was installed, 

residents, businesses and industry were no longer reliant on groundwater sources (Report 5_1, 

pp. ix – x). 

 

Summary: By 1993, the surface of the site had been cleaned-up and the on-site inventory of 

waste and contaminated material had been safely destroyed (Report 8_1, p. vii. Emphasis 

added). By 1993, the primary goal of protecting human and environmental health and safety had 

been accomplished, but more work remained as there was still contamination in the bedrock and 

groundwater beneath the site.  This remaining contamination does not currently pose a risk to 

human health or the environment because a groundwater pumping and treatment system operated 

by the Ministry prevents contaminants dissolved in the groundwater from moving away from the 

site...  However, groundwater pumping and treatment systems are not able to effectively remove 

the source of contamination from the ground, namely, the PCBs and other chemicals known as 

Dense Non-Aqueous Phase Liquids (DNAPLs).  Since the contaminant source remains, 

groundwater slowly dissolves some of the contaminants away from the site.  As a result, in order 

to cut off the  movement of contaminants away from the site it will be necessary to continue to 

operate the groundwater pumping and treatment systems FOR CENTURIES, ESSENTIALLY 

IN PERPETUITY, unless an alternative remediation system that is technically sound and cost 

effective can be devised and installed.  Fractured rock sites that are contaminated with DNAPLs 

are very complex, difficult and costly to investigate and remediate.  To date there has not been a 

single site, anywhere in the world, where there has been complete removal of PCBs from 

contaminated bedrock.  Unfortunately, there are no ‘off-the-shelf’ remedies for contaminated 

fractured rock sites such as Smithville… (Report 10 pp. v-vi.  Emphasis added)  

 

Pathway: The shallow bedrock of the Eramosa Member [bedrock] exhibits weathered bedding 

partings at approximately 0.25 to 1.0 m spacings that are open and permeable… The watertable 

in the shallow bedrock beneath the site typically lies at the bedrock surface or within 1 to 2 m 

below the bedrock surface (Report 5.3 p. 3- 4). Cracks or fractures exist in the bedrock beneath 

the site, oriented both horizontally and vertically. Some of these cracks have likely been enlarged 

as a result of groundwater flowing through the fractures, which over long periods of time has 

dissolved some of the rock away.  The groundwater flows southward from the site along 

preferential horizontal pathways in the upper zone of rock.  These is scientific debate among 

researchers as to whether the preferential pathways are mainly composed of horizontal bedding 

plane fractures of significant lateral extent, or continuous high-permeability channels that have 

been caused by preferential solutioning of the bedrock (karst) and which may occur over 

distances of hundreds of metres.  In either case, reduction of groundwater flow around the 

contaminant source in the rock of this upper zone must be achieved for any passive or barrier-

type of containment strategy to be effective (Report 10, pp. 11-12 Emphasis added).   

 

The Board concluded that free-phase DNAPL contaminants are still present in the rock 

beneath the site.  The source zone has been identified as a stable area, roughly oval in shape, and 

extending approximately 200 by 240 m laterally and about 25 m deep…  There is a layer of rock 

with relatively few cracks in it about 25-31 m below the ground that is effective in restricting 
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contaminants from moving vertically downwards.  Groundwater beneath the site flows primarily 

in the lateral direction, southward along cracks in the bedrock, some of which may be enlarged 

by solution processes.  The flow velocity in some cracks in the rock is very high (as much as 5 – 

30 m per day)  (Report 10, p.vii).  

 

Recommendations: The Board recommends that the Minister of the Environment reaffirm the 

Ministry’s commitment to protection of human health, safety and the environment in Smithville 

as stated in the 1993 agreement between the Province and the Municipality.  The current absence 

of proven and economically viable mass removal or reduction technologies suitable for 

application in the fractured rock at Smithville means that containment technologies are the only 

suitable measures currently available.  Containment technologies require long-term maintenance, 

PERHAPS FOR CENTURIES, AS IS THE CASE FOR THE SMITHVILLE SITE…. The 

Board strongly feels that THE MINISTRY’S REAFFIRMATION OF THIS COMMITMENT 

TO MAINTAIN THESE SYSTEMS WILL HELP TO ENSURE PUBLIC CONFIDENCE IN 

THE MANAGEMENT APPROACH ULTIMATELY SELECTED FOR THE SMITHVILLE 

SITE. (Report 10, p. 32 Emphasis added) 

 

Section 2 – Land Use Regulations 
A. The Site Specific Risk Assessment which was undertaken as part of the Phase IV 

remediation project states: 

 

Future Land Use: The revised Township of West Lincoln Official Plan was adopted by council on 

July 21, 1997 and approved by the Region of Niagara on June 16, 1998.  This plan stipulates an 

area, known as Area 4 subject to a special policy restricting, “drilling, vibration, blasting, 

bedrock excavation and taking of groundwater”…   

 

The plan further states (Section 4.5(b)(ii)) that: 

Development in Urban Residential areas should be permitted only with the provision of full 

municipal services including full municipal water supply, municipal sanitary sewers, and storm 

water drainage.  Where appropriate, alternate design systems will be considered. 

(Report 8_2 p. 54, unnumbered: p 353 of 366). 
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B. Policy 4.9 Special Provisions in Area 4

 (Report 8_2, unnumbered: p.354 of 366.  Asterick in original). 
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C. The current by-law in Smithville (2014) states: 
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Section 3 – Current reports and results from MOECC 
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Section 4 – Adverse Health Effects

http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/effects.htm  
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Section 5 - Commentary on NRWC in light of PCBs 

The Approval Notice on the EBR states:  

The REA requires the applicant to construct, install, operate, use and retire the facility in 

accordance with specific terms and conditions. The terms and conditions, as summarised below, 

require the applicant to…develop and implement a pre- and post-construction ground water 

monitoring program, 

http://www.ebr.gov.on.ca/ERS-WEB-

External/displaynoticecontent.do?noticeId=MTIxMTM5&statusId=MTg2MDY0 

Furthermore, in Response to Comments as posted on EBR the proponent states: 

Concerns related to PCB contamination  

The project infrastructure being proposed by the applicant is not in proximity to the known location of the PCB 
contamination in Smithville, which is located approximately 1.5 km from the nearest section of the transmission line 
and approximately 4.5 km from the nearest turbine. No impacts on the containment of this contaminant source are 
anticipated a result of this project.  

The applicant has committed to undertaking a pre- and post-construction monitoring program for any residential wells 
within 500 m of a wind turbine, or within 120 m of any underground transmission line. As condition of approval, the 
applicant will be required to undertake this program.  

http://www.ebr.gov.on.ca/ERS-WEB-

External/displaynoticecontent.do?noticeId=MTIxMTM5&statusId=MTg2MDY0&language=en 

These responses are concerning. 

1. The public has seen no results of any hydrogeological investigations related to the PCB 

situation to assure us of the statement that no impacts on the containment of this 

contaminant source are anticipated as a result of this project.   

2. The proponent is required to undertake a pre-and post-construction monitoring program. 

One such condition is found in H of their REA approval: 

 

http://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTIxMTM5&statusId=MTg2MDY0
http://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTIxMTM5&statusId=MTg2MDY0
http://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTIxMTM5&statusId=MTg2MDY0&language=en
http://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTIxMTM5&statusId=MTg2MDY0&language=en
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3. Conditions are also found in the approval speaking to water taking activities (I) and water 

bodies (J).  Sewage and Spills contaminate and are found in (K) of the granted.  The 

conditions of  K5 outlines the methods and protocols for any sampling, analysis and 

recordings.  The guidance documents are to be  Ministry of the Environment and Climate 

Change Publications: 

I. Protocol for the Sampling and Analysis of Industrial/Municipal Waste Water, 

January 2009 

II. Standard Methods for the Examination of Water and Waste Water, 21
st
 edition 

2005 

 

Dependent upon the condition reference the monitoring frequency is to be 1-2 per year.  

Public Health Ontario already provides free water testing for private residential water 

wells across the province of Ontario.  These tests include only bacterial testing for 

coliforms and E. coli [see graphic below].  Thus, any commitment to undertake 

monitoring programs for residential wells is redundant if such includes only the same 

target bacteria as Public Health.   

Note that Public Health does NOT test for contaminants such as chemicals (for example, 

PCB’s or petroleum distillates).  Is the commitment that the proponent stated above in 

‘response to comments’ actually in response to the PCB questions raised?  Does the 

proponent have plans to test for this and other chemicals? 
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http://www.publichealthontario.ca/en/ServicesAndTools/LaboratoryServices/Pages/Water-
testing.aspx#.VHuohnx0yP9 

4. The applicant has committed to undertaking a pre- and post-construction monitoring program for any 
residential wells within 500 m of a wind turbine, or within 120 m of any underground transmission line. As 
condition of approval, the applicant will be required to undertake this program.  

Furthermore, regarding the pre-and post-monitoring program, the proponent’s 

commitment to testing seems to apply only to leaseholders, as it is unlikely that there are 

residential wells belonging to non-leaseholders within the specified 500m of turbines. As 

well, as we understand it, the transmission lines are to be located above ground, and 

therefore, the 120m testing parameter is not particularly pertinent.  There is no mention of 

a commitment to undertake this program along the length of the distribution/collector 

lines. 

5. In the possible occurrence of such non-leaseholder residential water wells within the 

500m distance from turbines or 120m from buried transmission lines, this does present an 

interesting legal consideration.  If the testing proposed by the proponent is for coliform 

bacteria and E.coli, then there is no need for the proponent’s involvement nor access to 

these results.  Would this thus place them in the position of being in violation of the terms 

http://www.publichealthontario.ca/en/ServicesAndTools/LaboratoryServices/Pages/Water-testing.aspx#.VHuohnx0yP9
http://www.publichealthontario.ca/en/ServicesAndTools/LaboratoryServices/Pages/Water-testing.aspx#.VHuohnx0yP9
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of their MOECC approval conditions?  Alternatively, if the testing commitment is for 

target substances beyond that which the Public Health department offers, then non-

leaseholders will be placed in an untenable position between forging a relationship with 

the proponent to undertake this testing or to do so at their own expense in order to be 

protected from any untoward changes in their water supply.  Who takes the water 

samples?  Necessarily the proponent would need access to the results in order to comply 

with the conditions set out in the approval.  Should non-leaseholders be forced into this 

arrangement to have a private, for-profit company become a repository for water testing 

results of their private wells?  If individuals refuse to enter into such an arrangement, 

what then is their recourse?  

6. And lastly, it is of some concern that the proponent provided distance from turbines and 

transmission lines which do not seem to be accurate measurements.  As noted in its 

response,  

“Concerns related to PCB contamination  

The project infrastructure being proposed by the applicant is not in proximity to the known location of the PCB 
contamination in Smithville, which is located approximately 1.5 km from the nearest section of the transmission line 
and approximately 4.5 km from the nearest turbine. No impacts on the containment of this contaminant source are 
anticipated a result of this project.”  

According to the images below, these distances should more likely be represented at 4.188km 

from the nearest turbine and 1.23km from the transmission line. 

That the MOECC repeated these same measurements as supplied by the proponent only served to 

undermine public confidence in the purported rigour and thoroughness of the Ministry’s 

technical review of this application, should the proponent’s distances be too generously 

represented.   Please note again the reference made to the transmission lines being placed above-

ground, and thus not subsumed under the commitment made for water testing along the lines. 
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This map shows the PCB site in West Lincoln. The diagonal line represents the distance to 

turbines 88 and 83 (4188 and 4402 meters from PCB site). 
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The distance is ~ 1231 meters. 
 


