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SLRA GRAND MARAIS DRAIN 

Executive Summary 

A risk assessment was conducted for the property located at the southwestern corner of the intersection of 
E.C. Row Expressway and Howard Avenue within the approximate boundary formed by E.C. Row Expressway 
(eastbound lanes) to north, Grand Marais Drain to the south, Howard Avenue to the east and the associated 
off-ramp to the west, as shown on Figure 1, in general accordance with the requirements of 0. Reg. 153/04. 
The Site is currently owned by the City of Windsor and is located within the road allowance of 
E.C. Row Expressway. 

As part of the drain improvement program, some accumulated sediment material will be removed from the 
Grand Marais Drain (located along the southern portion of the Site) in order to provide adequate flood flow 
capacity in the drain. It is intended that the sediment removed from the drain will be placed within Geotubes 
which are proposed to be located within the RA property (Figure 1). Once in place, the Geotubes will be covered 
with a sufficient soil and/or granular isolation cap and the area will be suitably landscaped. There is no proposed 
change in the current land use. 

The objectives of the RA were as follows: 

• Quantitatively assess the potential risks to human and ecological receptors, if any, associated with 
identified COCs in the soil/sediment intended to be placed at the Site based on continued use of the Site 
as an E.C. Row Expressway right-of-way; 

• Develop property specific standards considered to be protective of potential human and ecological 
receptors that are present at the Site without risk management measures in place; and 

• Identify risk management measures, if necessary, to a level of detail necessary to mitigate exposures 
by human and ecological receptors based on the results of the RA. 

The RA evaluated the following risks from the identified COCs: 

• A quantitative assessment of potential human health risks was evaluated for a landscape maintenance and 
construction worker. The exposure pathways assessed included: direct contact with soil via ingestion, and 
dermal contact and inhalation of particulates. 

• A quantitative evaluation of potential ecological risks was evaluated for terrestrial plants and soil 
invertebrates. The exposure pathways assessed included direct contact with soil and exposure by soil 
invertebrates and plants. 

The results of the HHRA indicate that increased risks are associated with direct contact to soil/sediment by the 
landscape maintenance worker and construction worker in the absence of risk management measures. 

The results of the ERA indicate that increased risks are associated with direct contact to soil/sediment by 
plants and soil invertebrates in the absence of risk management measures. Given that the Site is currently 
vacant, will remain vacant and will continue to be used as an E.C. Row Expressway right-of-way, the Site 
provides unattractive habitat to ecological receptors; therefore, it is unlikely that mammals and birds would use 
the Site for any prolonged period of time. 
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The findings of the RA concluded that for the continued use of the Site as an E.C. Row Expressway right-of-way, 
risk management measures are required to mitigate the identified risks to human and ecological receptors if the 
dredged soil/sediment is to be placed on the Site. 

The construction methods that will be implemented as risk management measures to decrease direct contact 
with the proposed dredged soil/sediment placement at the Site includes: 

• The placement of clean fill soil caps, meeting the applicable Ministry of the Environment Table 3 
Site Condition Standards, to block direct exposure to potentially impacted soil. 

In order to control the potential exposure to impacted soils below the proposed soil cap, the following 
administrative controls should be implemented: 

• Where work on the Site will encounter impacted soils, a Health and Safety Plan shall be developed and 
implemented by the contractor responsible for the work prior to commencing the work; and 

• Where work on the Site will encounter impacted soils, a Soil Management Plan shall be developed and 
implemented by the contractor responsible for the work prior to commencing the work. 

Therefore, if the risk management measures described in Section 7.2 of the RA are implemented and the Site 
continues to be used as an E.C. Row Expressway right-of-way, the increased risks associated with the proposed 
placement of dredged soil/sediment at the Site can be mitigated. However, potential human and ecological risks 
should be re-evaluated if future concentrations reported at the Site exceed the maximum COC concentrations 
assessed in the RA or significant changes to the Site use are undertaken. 
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1.0 SUMMARY OF RECOMMENDATIONS/ FINDINGS 
1.1 Risk Assessment Objectives and Approach 
Golder Associates Ltd. ("Golder") was retained by Landmark Engineers Inc. (referred to herein as "Landmark" or 
the "Client") to provide consulting services in support of the implementation of a sediment management strategy 
in a segment of the Grand Marais Drain ("Drain") near the intersection of Howard Avenue and 
E.C Row Expressway in Windsor, Ontario. 

As part of the consulting services provided to Landmark, Golder completed a Risk Assessment (RA) for the 
property located at the southwestern corner of the intersection of EC Row Expressway and Howard Avenue 
within the approximate boundary formed by EC Row Expressway (eastbound lanes) to the north, Grand Marais 
Drain to the south, Howard Avenue to the east and the associated off-ramp to the west, as shown on Figure 1 
(referred to hereinafter as "the Site" or "RA property"). The work is being conducted as part of the Grand Marais 
Drain Flood Control Improvement project, which is being managed by Landmark on behalf of the Essex Region 
Conservation Authority (ERCA) and the City of Windsor ("the City"). The City owns the entire property which is 
located on the E.G. Row Expressway right-of-way. 

As part of the sediment management strategy, some accumulated sediment material will be removed from the 
Drain in order to provide adequate flood flow capacity in the Drain. It is intended that the sediment removed 
from the Drain will be placed within geosynthetic membrane containment devices ("Geotubes") which are 
proposed to be located within the RA property (Figure 1). Once in place, the Geotubes will be covered with a 
sufficient soil and/or granular isolation cap and the area will be suitably landscaped. 

The RA was completed for due diligence purposes for the proposed placement of dredged soil/sediment on the 
Site. Although this RA is not intend to support the filing of a Record of Site Condition (RSC) with the Ontario 
Ministry of the Environment and Climate Change ("MOECC"), the RA has been prepared consistent with the 
spirit of Ontario Regulation 153/04 (0. Reg. 153/04). 

For the purposes of this RA, sediment to be dredged from the Drain and subsequently placed on the Site has 
been considered soil. 

In order to identify contaminants of potential concern (COG) at the Site, a chemical screening process was 
undertaken. Initially, maximum chemical concentrations, which have been reported for samples in soil and 
sediment on the Site, were compared with the MOE 2011 Table 3 Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for medium and fine 
textured soils (Table 3 SCS). Those chemicals that exceeded the applicable standard were retained as COCs 
for further evaluation. 
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The RA included the following assessments: 

• A quantitative assessment of potential human health risks was evaluated for a landscape maintenance and 
construction worker. The exposure pathways assessed included: direct contact with soil via ingestion, and 
dermal contact and inhalation of particulates. 

• A quantitative evaluation of potential ecological risks was evaluated for terrestrial plants and soil 
invertebrates. The exposure pathways assessed included direct contact with soil and exposure by soil 
invertebrates and plants. 

1.1.1 Objectives of the Risk Assessment 

The objectives of the RA were as follows: 

• Quantitatively assess the potential risks to human and ecological receptors, if any, associated with 
identified COCs based on continued use of the Site as an E.G. Row Expressway right-of-way; 

• Develop property specific standards (PSS) considered to be protective of potential human and ecological 
receptors that are present at the Site without risk management measures in place: and 

• Identify risk management measures (RMM), if necessary, to a level of detail necessary to mitigate 
exposures by human and ecological receptors based on the results of the RA 

1.1.2 Selected Risk Assessment Approach 

A standard RA approach, other than those identified in 0. Reg. 153/04 Schedule C Part II, was applied. 
Guidance for conducting this RA was obtained from the following documents provided by the MOE: 

• MOE. 2005. Procedures for the Use of Risk Assessment under Part XV.1 of the Environmental Protection 
Act. Dated October, 2005. Standards Development Branch. 

• MOE. 2011a. Rationale for the Development of Soil and Groundwater Standards for Use at Contaminated 
Sites in Ontario. Dated April 15, 2011 . Standards Development Branch. 

• MOE. 2011 b. A guide to using the "Approved Model" (April 15, 2011) When Submitting a Modified Generic 
Risk Assessment (MGRA). Dated April 15, 2011 . Ministry of the Environment. 

• Ontario Regulation 153104 of the Environmental Protection Act. 
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1.2 Deviations from Pre-Submission Form 
A Pre-Submission Form pursuant to O.Reg. 153/04 was not prepared for this Site as an RSC is not intended to 
be filed. 

1.3 Risk Assessment Standards 
Proposed PSSs were developed that are protective of human and ecological health based on the continued use 
of the Site as an E.C. Row Expressway right-of-way. The human health standards were calculated based on 
meeting a target hazard quotient (HQ) of 0.2 for non-cancer effects and an incremental lifetime cancer risk 
(ILCR) of 1x10-6 for cancer effects. The ecological PSSs were derived based on meeting a target HQ of 1. 
The proposed PSS for the Site is provided in Table 1.1. 

Table 1.1: Recommended Property Specific Standards (µgig) 

MOE Minimum Human 
Parameter Table 3 Maximum Health Based 

scs PSS 

Acenaphthylene 0.17 <1 9.60E+OO 

Anthracene 0.74 5.5 4.20E+04 

Barium 670 1100 8.60E+03 

Benz[a]anthracene 0.96 7.1 9.60E-01 

Benzo[a]pyrene 0.3 6.6 9.60E-02 

Benzo[b Jfluoranthene 0.96 10 9.60E-01 

Benzo[k)fluoranthene 0.96 3.8 9.60E-01 

Boron (Hot Water Soluble) 2 2.5 NV 

Cadmium 1.9 45 7.90E+OO 

Chromium Total 160 410 2.40E+05 

Copper 300 210 5.60E+03 

Dibenz[a h]anthracene 0.1 <1 9.60E-02 

Fluoranthene 9.6 22 5.60E+03 

lndeno[1 2 3-cd]pyrene 0.95 4.7 9.60E-01 

Lead 120 600 1.00E+03 

Petroleum Hydrocarbons F1 65 120 2.60E+04 

Petroleum Hydrocarbons F2 250 3600 2.20E+04 

Petroleum Hydrocarbons F3 2500 16000 4.00E+04 

Petroleum Hydrocarbons F4 6600 27000 4 .20E+04 

Phenanthrene 16 21 16 

Polychlorinated Biphenyls 1.1 3.8 2.70E+OO 

Zinc 340 2700 4.70E+04 
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Minimum 
Ecological 
Based PSS 

NV 
76 

3800 

2.47 

171 

NV 

36 

3.8 

57 

1197 

570 

NV 

437 

1.8 

2660 

608 

494 

4750 

12540 

30 

78 

1520 

Proposed RMM 
PSS 

1.2 

6.6 

1320 

8.5 

7.9 

12 

4.6 

3 

54 

492 

252 

1.2 

26 

5.6 

720 

144 

4320 

19200 

32400 

25 

4.6 

3240 

Requirement 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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1.4 Risk Assessment Assumptions 
The following assumptions were applied in the RA: 

• The Site will continue to be used as an E.C. Row Expressway right-of-way. 

• The Site is currently vacant and will remain vacant. 

• Sediment to be dredged from the Drain and subsequently placed on the Site will be contained within 
Geotubes and capped with a soil cover. 

1.5 Risk Management Requirements 
The risk assessment identified potential risk greater than the target HQ of 0.2 and ILCR of 1x10"6 for 
human health and the target HQ of 1 for ecological health. The increased calculated risks are associated with 
direct contact with soil. The construction methods that will suffice as RMM to decrease direct contact with soil at 

the Site includes: 

• The placement of clean fill soil caps, meeting the applicable Table 3 SCS, to block direct exposure to 
potentially impacted soil. 

In order to control the potential exposure to impacted soils below the proposed soil cap, the following 
administrative controls should be implemented: 

• Where work on the Site will encounter impacted soils, a Health and Safety Plan (HASP) shall be developed 
and implemented by the contractor responsible for the work prior to commencing the work; and 

• Where work on the Site will encounter impacted soils, a Soil Management Plan (SMP) shall be developed 
and implemented by the contractor responsible for the work prior to commencing the work. 

Details of the RMM are provided in Section 7.0. 

2.0 RISK ASSESSMENT TEAM MEMBERSHIP 
This RA has been prepared by a qualified RA team at Golder. The team (listed below) has the necessary 
expertise to complete the RA in a manner acceptable to the MOE. The following section provides a brief 
synopsis of the expertise and the role of each team member in the completion of the RA. The curriculum vitae 
for the Project team are provided in Appendix B. 
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Theresa Repaso-Subang - Qualified Person for Risk Assessment (QPRA) and Senior 
Toxicologist 

Ms. Theresa Repaso-Subang, B.Sc., DABT, QPRA, is an Associate, Senior Toxicologist for the Toxicology and 
Risk Assessment Group with the Golder GTA office in Ontario. Theresa possesses the necessary technical 
qualifications that are relevant to this project. Theresa has demonstrated experience in overall project 
management, senior technical review of quantitative HHRA projects, direct experience with human health risk 
assessment of contaminated sites, and direct experience with contaminated sites. Theresa brings both 
management and technical capabilities to this project. She is an experienced project manager with a track 
record for meeting project budgets, allocating technical personnel, and adhering to project schedule. 

Theresa graduated from the University of Guelph with an Honours B.Sc. specializing in biomedical toxicology. 
She is one of 40 Canadian toxicologists who are board-certified with the American Board of Toxicology. She is a 
member of the Society for Risk Analysis (SRA), Society for Environmental Toxicology and Chemistry (SETAC), 
Society for Toxicology (SOT), Society for Toxicology of Canada (STC) and International Congress of Toxicology 
(ICT). She is a Qualified Person for Risk Assessment as defined by O.Reg.153/04. 

Theresa has over 20 years of direct experience and training in environmental and human health toxicology, and 
risk assessment. She has supervised more than 200 contracts (60 of which were under the Superfund program 
in the United States) involving professionals from a wide variety of scientific and engineering disciplines under 
various U.S. and Canadian regulatory frameworks. 

Stephen Ciaccio - Environmental Risk Assessor 

Mr. Stephen Cioccio, M.Sc., joined the Golder Associates Mississauga Office as an Environmental Risk 
Assessor in September 2008. Mr. Ciaccio has a B.Sc. in Applied Pharmaceutical Chemistry and a M.Sc. in 
Land Resource Science and Toxicology, both from the University of Guelph. As a member of the Toxicology 
and Risk Assessment Group, Mr. Cioccio's primary responsibilities include human health and ecological risk 
assessment, statistical and modeling calculations for the evaluation of contaminated sites and toxicological 
assessment of chemicals in support of emission and standards review. Mr. Ciaccio was the technical lead for 
the human health and ecological risk assessments for the Site. 

Lane Chevalier - Environmental Engineer 

Mr. Lane Chevalier, P. Eng. , is an Environmental Engineer with the Golder Associates Southwestern Ontario 
Office (Windsor location) and has over 7 years of experience in the assessment, management and remediation 
of contaminated sites. Mr. Chevalier has a B.A.Sc. (Hons.) in Environmental Engineering from the 
University of Waterloo. Mr. Chevalier was responsible for the overall project management. 
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3.0 PROPERTY INFORMATION, SITE PLAN AND GEOLOGICAL 
INTERPRETATION 

3.1 Property Information 
The Site is currently owned by the City and is located within the road allowance of E.C. Row Expressway. 
Figure 1 shows the Site location. The RA property is located at the southwestern corner of the intersection of 
E.C. Row Expressway and Howard Avenue within the approximate boundary formed by E.C. Row Expressway 
(eastbound lanes) to north, Grand Marais Drain to the south, Howard Avenue to the east and the associated 
off-ramp to the west, as shown on Figure 1. 

The RA property is locally depressed relative to E. C. Row Expressway and the associated access ramps. 
The area as a whole is elevated relative to the local landscape (and inferred natural ground surface elevation) 
due to the elevation of the grade as part of the construction of the E.C. Row Expressway and the related access 
ramps. The area generally slopes to the south towards the Grand Marais Drain (understood to be a municipal 
drain). The Site is currently grass covered. The Site is not developed with any buildings and is generally not 
intended for human use except for potential access by landscape and/or maintenance City personnel. 

As part of the drain improvement program, some accumulated sediment material will be removed from the 
Grand Marais Drain (located along the southern portion of the Site) in order to provide adequate flood flow 
capacity in the drain. It is intended that the sediment removed from the drain will be placed within Geotubes 
(geosynthetic membrane containment devices) which are proposed to be located within the RA property 
(Figure 1). Once in place, the Geotubes will be covered with a sufficient soil and/or granular isolation cap and 
the area will be suitably landscaped. 

Previous investigations of the sediment quality in the Grand Marais Drain and previous geotechnical 
investigations in the vicinity of the Site have been carried out by Golder. A list of the related reports and 
a summary of the pertinent findings are provided below. For a more detailed description of the investigations 
and findings, and the associated limitations in interpreting the data, the actual reports should be consulted. 

A summary of soil and sediment data collected by Golder and others is included in Appendix A. 
The approximate sampling locations are shown on Figure 1. 

3.1 .1 Historical Site Investigations 
Summary of Previous Investigations 

The RA relied on data reported in the following documents: 

• Report number 12-1134-0179-R01 titled "Soil and Sediment Quality Assessment, Central Grand Marais 
Drain, Windsor, Ontario" prepared by Golder and dated January 2013 ("Sediment Report"). 

• Technical Memorandum number 1520609-TM01 titled "Sediment Management Support, Grand Marais 
Drain, Windsor, Ontario" prepared by Golder and dated March 24, 2015 ("Sediment Memo"). 

March 2015 
Report No. 1520609-R01 6 

~ Golder 
\Z7~iates 



SLRA GRAND MARAIS DRAIN 

• Technical Memorandum number 1520609-Ph2000-TM01 titled "Geotechnical Consultation, Proposed 
Retaining Walls, Grand Marais Drain, East of Canadian National Railway Tracks, City of Windsor, Ontario" 
prepared by Golder and dated March 6, 2015 ("Geotechnical Memo"). 

Sediment Quality Assessment Report (Golder 2013) 

Golder conducted an assessment of sediment quality within the Grand Marais Drain between Walker Road and 
Dougall Avenue in the fall/winter of 2012. The objectives of the investigation were to characterize the sediment 
quality in five open channel segments of the drain, estimate the approximate thickness of sediment and to 
provide preliminary evaluation of potential sediment management strategies for material which might require 
removal as part of the drain improvement activities. Two of the five drain segments evaluated were the 
open channel segments at the southern limit of the RA property consisting of the segment to the west of 
Howard Avenue and the segment to the west of on-ramp/off-ramp. 

Six samples from two sampling locations (shown on Figure 2) were collected from the open channel segment of 
the Grand Marais Drain to the south of EC Row Expressway and west of Howard Avenue and one sample was 
collected from segment to the west of the on-ramp/off-ramp. The sediment material encountered at the sampling 
locations generally consisted of silty clay and silty sand material and the sediment accumulation was inferred to 
be approximately 2.1 m thick near Howard Avenue and 0.9 m thick west of the on-ramp/off-ramp. Field evidence 
of potential impacts (i.e., sheen on pore water and odour) was identified from each of the samples collected in 
this area. 

The samples were submitted to Maxxam Analytics ("Maxxam") of Mississauga, Ontario under standard 
chain-of-custody procedures for chemical analysis. The samples were analysed for potential contaminants of 
concern which entailed metals listed under O.Reg. 153/04, pH, benzene, toluene, ethylbenze and 
xylenes (BTEX), petroleum hydrocarbons (PHC) fractions F1 to F4, volatile organic compounds (VOCs), 
polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs). 

For evaluation of various sediment management strategies, the analytical results were compared to selected 
standards under the MOE 0 . Reg. 153/04 Soil, Ground Water and Sediment Standards for Use under Part XV.1 
of the Environmental Protection Act, April 15, 2011, which included comparison to the Sediment Standards, 
Table 1 Standards and/or Table 3 Standards. For the purpose of this document, a summary of the exceedances 
of the Table 3 Standards for sediment samples collected from the segment of the Grand Marais drain at the 
southwest corner of the intersection of EC Row Expressway and Howard Avenue, is provided below. 

Sediment 

• Concentrations of various metals parameters in all seven samples exceeded the Table 3 Standards. 

• Concentrations of PAHs and PHCs exceeded the Table 3 Standards in six of the seven samples. 

• Concentrations of PCBs in four of the seven samples exceeded the Table 3 Standards. 

• The concentrations of VOCs in all seven samples were less than the Table 3 Standards. 
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Sediment Quality Assessment Memo (Golder 2015) 

Golder provided a technical memorandum summarizing the analytical results of samples collected by Landmark 
from the noted segment of the Grand Marais Drain. Landmark collected six sediment samples from 
four locations in within the open channel segment of the drain to west of Howard Avenue and to the west of the 
on-ramp/off-ramp, as shown on Figure 1. The samples were provided to Golder and subsequently submitted, 
under chain-of-custody procedures, to Maxxam for laboratory analysis of metals listed under O.Reg. 153/04, 
BTEX, PHCs, PAHs and PCBs. 

For evaluation of various sediment management strategies, the analytical results as part of this subsequent 
sediment characterization were compared to selected standards, which included the Sediment Standards, 
Table 1 Standards and/or Table 3 Standards. For the purpose of this document, a summary of the exceedances 
of the Table 3 Standards, is provided below. 

Sediment 

• Concentrations of BTEX, PHC, metals and PAH parameters exceeded the MOE Table 3 Standards in all of 
the samples. 

• Concentrations of PCBs exceeded the MOE Table 3 Standard in two of the six analysed samples. 

Proposed Retaining Walls Memo (Golder 2015) 

Golder provided geotechnical information including subsurface soil conditions for the proposed construction of 
retaining walls along the Grand Marais Drain to the immediate west of the RA property. The information was 
obtained from two historical geotechnical investigations as part of which boreholes were formerly advanced in 
the vicinity of the Site. The results of the two related investigations were summarized in the following 
documents: 

• Golder Report Number 11-1140-0212-R01 titled, "Geotechnical Investigation, Proposed Union Gas 
Undercrossing of Canadian National Railway Tracks, NPS 16 Panhandle Line, Windsor, Ontario", dated 
November2011;and 

• Golder Report Number 68517/5 titled, "Subsurface Investigation, Proposed Grand Marais Trunk Sanitary 
Sewer, Mark Avenue to Parent Avenue, Windsor, Ontario", dated June 1972. 

The fill materials west of the Site vary from silty clay to silty sand and contain layers with black cinders and slag 
fragments. The organic materials vary from black silty clay topsoil to grey silty clay containing organics, shells, 
and layers of peat. The surficial materials generally have a firm to very stiff consistency. 

Beneath the surficial materials, silty clay till soils were encountered at elevations of approximately 182.4 m and 
181.0 m. The silty clay till soils are generally very stiff in consistency to about elevation 179.0 m and are stiff to 
firm below this elevation. 

The water level measured in temporary standpipes installed in the former boreholes varied between about 
elevations 176.2 m and 184.1 m. It is understood that the water level in the drain is at about elevation 180.0 m, 
or some 300 millimetres of water in the drain, in the area of the proposed wall. 
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Borehole BH-71 was completed in 1972 within the RA property, as shown on Figure 1. According to the 
information provided in the Record of Borehole sheet (attached}, over 12 metres of fill material was encountered 
in the borehole which generally consisted of silty clay material with some minor layers of sand and gravel which 
contained black cinders and slag fragments. The fill material layer ranged in elevation from approximately 
194.9 m (at surface) to 182.4 m and was generally underlain by silty clay material to borehole termination at an 
elevation of approximately 168.2 m. 

3.1.2 Surrounding Properties 

Current surrounding land uses consist of a mixture of commercial and industrial properties (including the 
E.C. Row Expressway Lands). The Grand Marais Drain is present along the southern limit of the RA property. 

3.2 Site Plan and Hydrogeological Interpretation of Risk Assessment 
Property 

3.2.1 Geology 

The stratigraphic units encountered during the historical drilling activities in the vicinity of the Site are discussed 
above in section 3.1.1. 

3.2.2 Hydrogeology 

A brief discussion relating to the hydrogeological conditions encountered during the historical geotechnical 
investigations completed in the vicinity of the Site is provided above in section 3.1.1. 

3.3 Contaminants of Potential Concern 
3.3.1 Regulatory Criteria 

The soil and sediment analytical results were compared to the generic standards provided in "Soil, Ground 
Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, dated 
April 15, 2011". The applicable standards listed below were used in assessing the soil and groundwater quality 
for the Site: 

• Full-depth generic Table 3 SCSs in a non-potable groundwater condition for industrial property use, 
for medium and fine textured soil. 

Potential COCs were screened against Table 3 SCS for industrial land use for medium and fine textured soils 
based on the following reasons: 

• The full depth option is a more conservative approach; 

• Land use of the Site will remain industrial; 
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• The Site is not a shallow soil property as defined by 0. Reg. 153/04; 

• Although the Site is located within 30 meters of the Drain, the Drain was constructed for the purpose of 
controlling surface water drainage and is therefore not considered a water body under 0. Reg. 153/04; 

• Based on fieldwork observations, the majority of the soil consisted of medium to fine grained soils 
and therefore, as per the criteria in 0. Reg. 153/04, the soil at the Site is considered to be medium-fine 
textured; and 

• The Site is not considered to be environmentally sensitive in accordance with Section 41 of O.Reg.153/04. 

3.3.2 Chemical Screening Rationale 

A chemical screening process was undertaken in order to identify COCs for soil and groundwater. The first step 
compares maximum concentrations of parameters against the Table 3 SCS. Chemicals of potential concern 
identified by this initial screening process were further evaluated to assess potential risks specifically to 
human health (as per Section 4.1.1) and potential risks specifically to ecological health (as per Section 5.1.3). 

The following rationale was applied to identify COCs in soil: 

1) If the maximum detected concentration was greater than the applicable Table 3 SCS, the parameter was 
retained as a COC; 

2) If the maximum detected concentration and the maximum method detection limit (MDL) were less than the 
Table 3 SCS, the parameter was not retained as a COC; 

3) If the maximum MDL was greater than the applicable Table 3 SCS, but all samples analysed were 
measured below the MDL and there is no known historical use of the chemical on Site, then, the parameter 
was not retained as a COC; and 

4) Parameters for which there are no Table 3 SCS were evaluated further. Specifically, if all concentrations 
were less than the MDL, then the parameter was not considered to be present above background levels 
and was not retained as a COC. Otherwise, the parameter was retained as a COC. 

3.3.3 Contaminants of Potential Concern - Soil 

All soil data used in support of the RA are presented in Appendix A. These data are considered to be 
representative of the soil quality on the Site and correspond with sampling programs completed in 
2012 and 2014. Locations from which the soil samples were collected are indicated on Figure 1. 

For the purposes of chemical screening, the soil at the Site was considered to be comprised of a single soil 
stratum. Sediment concentrations from areas of the Drain that are to be dredged and placed on-Site, were also 
considered soil. Screening of maximum soil concentrations are found in Tables 3.1 to 3.4. 

March 2015 
Report No. 1520609-R01 10 



SLRA GRAND MARAIS DRAIN 

Table 3.1: Chemical Screening for voes in Soil 

Parameter Units 
MOE Table 

Maximum 3SCS 

Acetone (2-Propanone) µgig 28 < 12 

Benzene µgig 0.4 < 0.48 

Bromodichloromethane µgig 18 < 1.2 

Bromoform µgig 1. 7 < 1.2 

Bromomethane µgig 0.05 < 1.2 

Carbon Tetrachloride µgig 1.5 < 1.2 

Chlorobenzene µgig 2.7 < 1.2 

Chloroform µgig 0.18 < 1.2 

Dibromochloromethane µgig 13 < 1.2 

Dichlorobenzene, 1,2- µgig 8.5 1.9 

Dichlorobenzene, 1,3- µgig 12 < 1.2 

Dichlorobenzene, 1,4- µgig 0.84 < 1.2 

Dichloroethane, 1, 1- µgig 21 < 1.2 

Dichloroethane, 1,2- µgig 0.05 < 1.2 

Dichlorodifluoromethane µgig 25 < 1.2 

Dichloroethylene, 1, 1- µgig 0.48 < 1.2 

Dichloroethylene, 1,2-cis- µgig 37 < 1.2 

Dichloroethylene, 1,2-trans- µgig 9.3 < 1.2 

Dichloropropane, 1,2- µgig 0.68 < 1.2 

cis-1,3-Dichloropropene µgig < 0.72 
0.21 

trans-1,3-Dichloropropene µgig < 0.96 

Ethylbenzene µgig 19 < 0.48 

Ethylene Dibromide µgig 0.05 < 1.2 

Hexane (n) µgig 88 < 1.2 

Methyl Ethyl Ketone (2-Butanone) µgig 88 < 12 

Methyl lsobutyl Ketone µgig 210 < 12 

Methyl t-butyl ether (MTBE) µgig 3.2 < 1.2 

Methylene Chloride (Dichloromethane) µgig 2 < 1.2 

Styrene µgig 43 < 1.2 
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No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Rationale 

Less than Table 3 SCS 

Less than DL * 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than DL * 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than DL * 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than DL * 

Less than Table 3 SCS 

Less than DL * 

Less than Table 3 SCS 

Less than DL • 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than DL * 

Less than DL * 

Less than DL * 

Less than Table 3 SCS 

Less than DL * 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 
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Table 3.1: Chemical Screening for voes in Soil 

Parameter Units MOE Table Maximum Retain Rationale 
3SCS for RA? 

Tetrachloroethane, 1, 1, 1,2- µgig 0.11 < 1.2 No Less than DL • 

Tetrachloroethane, 1, 1,2,2- µgig 0.094 < 1.2 No Less than DL • 

Tetrachloroethylene µgig 21 < 1.2 No Less than Table 3 SCS 

Toluene µgig 78 0.52 No Less than Table 3 SCS 

Trichloroethane, 1, 1, 1- µgig 12 < 1.2 No Less than Table 3 SCS 

Trichloroethane, 1, 1,2- µgig 0.11 < 1.2 No Less than DL • 

T rich loroethylene µgig 0.61 < 1.2 No Less than DL • 

Vinyl Chloride µgig 0.25 < 0.48 No Less than DL • 

Xylenes (Total) µgig 30 2.8 No Less than Table 3 SCS 

Trichlorofluoromethane µgig 5.8 < 1.2 No Less than Table 3 SCS 

• Detection limits were adjusted for high moisture content. This parameter was consistently measured below the detection limit in all 
samples collected. 

Table 3.2: Chemical Screening for PHCs in Soil 

Parameter Units 
MOE Table 

Maximum 
Retain for 

Rationale 
3 scs RA? 

Benzene µgig 0.4 < 0.48 No Less than DL * 

Toluene µgig 78 0.52 No Less than Table 3 SCS 

Ethylbenzene µgig 19 < 0.48 No Less than Table 3 SCS 

Xylenes (Total) µgig 30 2.8 No Less than Table 3 SCS 

Petroleum Hydrocarbons F1 µgig 65 120 Yes Exceeds Table 3 SCS 

Petroleum Hydrocarbons F2 µgig 250 3600 Yes Exceeds Table 3 SCS 

Petroleum Hydrocarbons F3 µgig 2500 16000 Yes Exceeds Table 3 SCS 

Petroleum Hydrocarbons F4 µgig 6600 27000 Yes Exceeds Table 3 SCS 

• Detection limits were adjusted for high moisture content. This parameter was consistently measured below the detection limit in all 
samples collected. 
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Table 3.3: Chemical Screening for PAHs and PCBs in Soil 

Parameter Units 
MOE Table 

Maximum 
Retain for 

Rationale 3 scs 

Acenaphthene µgig 

Acenaphthylene µgig 

Anthracene µgig 

Benz[a]anthracene µgig 

Benzo[a]pyrene µgig 

Benzo[b]fluoranthene µgig 

Benzo[ghi]perylene µgig 

Benzo[k]fluoranthene µgig 

Ghrysene µgig 

Dibenz[a h]anthracene µgig 

Fluoranthene µgig 

Fluorene µgig 

lndeno[1 2 3-cd)pyrene µgig 

1-methylnaphthalene µgig 

2-methylnaphthalene µgig 

Naphthalene µgig 

Phenanthrene µgig 

Pyrene µgig 

Polychlorinated Biphenyls µgig 
(Total) 

96 

0.17 < 

0.74 

0.96 

0.3 

0.96 

9.6 

0.96 

9.6 

0.1 < 

9.6 

69 

0.95 

85 

28 < 

16 

96 

1.1 

Table 3.4: Chemical Screening for Metals in Soil 

Parameter Units 
MOE Table 
3 scs 

Antimony µgig 50 

Arsenic µgig 18 

Barium µgig 670 

Beryllium µgig 10 

Boron (total) µgig 120 

Boron (Hot Water Soluble) µgig 2 
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PAHs 

5 No 

1 Yes 

5.5 Yes 

7.1 Yes 

6.6 Yes 

10 Yes 

5.2 No 

3.8 Yes 

9.4 No 

1 Yes 

22 Yes 

8 No 

4.7 Yes 

14 No 

19 No 

1 No 

21 Yes 

17 No 

PCBs 

3.8 Yes 

Maximum 

4.9 

14 

1100 

0.77 

14 

2.5 

13 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Less than Table 3 SGS 

Less than Table 3 SGS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Retain for 
RA? 

No 

No 

Yes 

No 

No 

Yes 

Rationale 

Less than Table 3 SGS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 

Less than Table 3 SGS 

Less than Table 3 SGS 

Exceeds Table 3 SCS 
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Table 3.4: Chemical Screening for Metals in Soil 

Parameter Units 
MOE Table 

Maximum 
Retain for 

3SCS RA? 

Cadmium µgig 1.9 45 Yes 

Chromium Total µgig 160 410 Yes 

Chromium VI µgig 10 0.6 No 

Cobalt µgig 100 15 No 

Copper µgig 300 210 Yes 

Lead µgig 120 600 Yes 

Mercury µgig 20 0.63 No 

Molybdenum µgig 40 11 No 

Nickel µgig 340 180 No 

Selenium µgig 5.5 2.1 No 

Silver µgig 50 4.9 No 

Thallium µgig 3.3 0.41 No 

Vanadium µgig 86 35 No 

Zinc µgig 340 2700 Yes 

Uranium µgig 33 2.1 No 

3.3.4 Contaminants of Potential Concern - Groundwater 

Groundwater quality was not evaluated in this RA. 

3.3.5 Summary of COCs 

Table 3.5 summarizes the COCs retained for further evaluation in the RA. 

Table 3.5: Summary of COCs Retained 

Parameter Units 
MOE Table 3 

Maximum scs 
Barium µgig 670 1100 

Boron (Hot Water Soluble) µgig 2 2.5 

Cadmium µgig 1.9 45 

Chromium Total µgig 160 410 

Copper µgig 300 210 
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Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Exceeds Table 3 SCS 

Exceeds Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Less than Table 3 SCS 

Exceeds Table 3 SCS 

Less than Table 3 SCS 
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Table 3.5: Summary of COCs Retained 

Parameter Units 
MOE Table 3 

Maximum scs 

Lead µgig 120 600 

Zinc µgig 340 2700 

Petroleum Hydrocarbons F1 µgig 65 120 

Petroleum Hydrocarbons F2 µgig 250 3600 

Petroleum Hydrocarbons F3 µgig 2500 16000 

Petroleum Hydrocarbons F4 µgig 6600 27000 

Acenaphthylene µgig 0.17 < 1 

Anthracene µgig 0.74 5.5 

Benz[ a]anthracene µgig 0.96 7.1 

Benzo[a]pyrene µgig 0.3 6.6 

Benzo[b ]fluoranthene µgig 0.96 10 

Benzo[k]fluoranthene µgig 0.96 3.8 

Dibenz[a h]anthracene µgig 0. 1 < 1 

Fluoranthene µgig 9.6 22 

lndeno[1 2 3-cd]pyrene µgig 0.95 4.7 

Phenanthrene µgig 16 21 

Polychlorinated Biphenyls µgig 1.1 3.8 

3.3.6 Sampling Program 

As discussed in Section 3.1.1, characterization of environmental impacts in soil and sediment on the 
RA Property was been undertaken by Golder and Landmark. The data are considered representative of the 
quality of sediment on the Site. Based on the sediment data collected, it is inferred that the impacts identified in 
the drain are related to effluent from commercial and industrial properties located upstream of the Site. 

The analysed parameters were selected to cover the most likely potential contaminants of concern from typical 
industrial and commercial operations and included metals, pH, BTEX, PHCs, VOCs, PAHs and PCBs. 
Samples were collected and analysed for these parameters as part of the sediment sampling activities carried 
out by Golder and Landmark in 2012 and 2015. 

The data set is considered adequate to meet the objectives of the RA. 
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4.0 HUMAN HEAL TH RISK ASSESSMENT 

4.1 Problem Formulation 
4.1.1 Identification of Contaminants of Potential Concern 

For the purposes of identifying human health COCs, maximum concentrations of the COCs identified in 
Section 3.3 were compared to the appropriate human health component values provided in the document 
"Rationale for the Development of Soil and Groundwater Standards for Use at Contaminated Sites in Ontario", 
dated April 15, 2011 (MOE, 2011 a). The details of this screening are provided in the following sections. 

Maximum soil concentrations of the COCs identified in Section 3.3 were further screened against the soil 
components for Table 3 SCSs full depth medium and fine textured soil, non-potable ground water for industrial / 
commercial I community land. The component values are described below and the comparison is provided in 

Table 4.1 .. 

• The 52 Risk component value is a soil concentration based on an exposure scenario where an 
adult outdoor worker (long-term) may come into contact with contaminated soil via ingestion and dermal 
contact. 

• The 53 Risk component value is a soil concentration based on an exposure scenario where an 
adult worker (short-term) may come into contact with contaminated soil via ingestion and dermal contact 

during excavations. 

• The Outdoor Air component value is a soil concentration based on the potential for volatile organics 
to migrate from soil to outdoor air and be inhaled by adult outdoor workers (long-term). This component 
value does not account for inhalation in a trench by an adult worker (short-term). 
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Table 4.1: Screening of Maximum Concentrations in Soil for the Human Health Risk Assessment. 

Parameter Units S2 Risk S3 Risk 

Acenaphthylene µgig 9.6 360 

Anthracene µgig 42000 420000 

Barium µgig 32000 8600 

Benz[a]anthracene µgig 0.96 36 

Benzo[a]pyrene µgig 0.096 3.6 

Benzo[b Jfluoranthene µgig 0.96 36 

Benzo[k]fluoranthene µgig 0.96 36 

Boron (Hot Water Soluble) µgig NV NV 
Cadmium µgig 7.9 7.9 

Chromium Total µgig 240000 240000 

Copper µgig 5600 5600 

Dibenz[a h]anthracene µgig 0.096 3.6 

Fluoranthene µgig 9.6 360 

lndeno[1 2 3-cd]pyrene µgig 0.96 36 

Lead µgig 1000 1000 

Petroleum Hydrocarbons F1 µgig 47000 100000 

Petroleum Hydrocarbons F2 µgig 22000 48000 

Petroleum Hydrocarbons F3 µgig 40000 260000 

Petroleum Hydrocarbons F4 µgig 42000 400000 

Phenanthrene µgig NV NV 
Polychlorinated Biphenyls µgig 2.7 4.1 

Zinc µgig 47000 47000 
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Outdoor Air Maximum 

96 <1 

NV 5.5 

NV 1100 

330 7.1 

170 6.6 

2000 10 

2100 3.8 

NV 2.3 

NV 45 
NV 410 

NV 210 

430 <1 

2500 22 

4000 4.7 

NV 600 

26000 120 

25000 3600 

NV 16000 

NV 27000 

NV 21 

120 3.8 

NV 2700 

17 

Retain for HHRA? 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 
Yes 

No 

No 

Yes 

Yes 

Yes 

No 
No 
No 
No 

No 
Yes 

Yes 

No 

Rationale 

Below component values 

Below component values 

Below component values 

Exceeds S2 component value 

Exceeds S2 and S3 component values 

Exceeds S2 component value 

Exceeds S2 component value 

Not relevant to human health 

Exceeds S2 and S3 component values 

Below component values 

Below component values 

Exceeds S2 component value 

Exceeds S2 component value 

Exceeds S2 component value 

Below component values 

Below component values 

Below component values 

Below component values 

Below component values 

No component value 

Exceeds S2 component value 

Below component values 
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The COCs that exceeded the soil component values and the pathways for which they were considered in the 
HHRA are provided in Table 4.2. It is noted that acenaphthylene, anthracene, barium, total chromium, copper, lead, 

PHC fractions F1 to F4 and zinc met the human health soil component values and were not evaluated further in 
the HHRA. The MOE does not provide human health component values for phenanthrene; therefore 
phenanthrene will be assessed qualitatively in Section 4.4.1.4. Hot water soluble boron is not relevant to human 

health and was only retained for the ecological risk assessment. 

Table 4.2: Contaminants of Concern that Exceed Soil Component Values and Their Respective 
Pathways in the Human Health Risk Assessment 

Contaminant of 
Direct Contact1 and Inhalation of Particulates 

Concern 

Benzo(a)anthracene2 Exceeds S2 

Benzo(a)pyrene2 Exceeds S2 and S3 

Benzo(b )fluoranthene2 Exceeds S2 

Benzo(g. h, i)perylene2 Meets component values, retained for additive effects 

Benzo(k)fluoranthene2 Exceeds S2 

Cadmium Exceeds S2 and S3 

Chrysene2 Meets component values, retained for additive effects 

Dibenzo{a,h)anthracene2 Exceeds S2 

Fluoranthene Exceeds S2 

lndeno{1,2,3-cd)pyrene2 Exceeds S2 

Phenanthrene Exceeds S2 

Polychlorinated Biphenyls Exceeds S2 

1 Includes incidental ingestion and dermal contact. 
2 Additive effects were considered for these carcinogenic PAHs for the direct contact pathway. 

4.1.2 Human Health Conceptual Site Model 

The CSM identifies all potential exposure pathways between COCs and human receptors. The CSM for the 
human health RA is presented as Figure 2. A human health CSM with RMMs in place is provided in Figure 3. 

The RA has been prepared to evaluate the use of the Site as a sediment storage area. The RA property 
is locally depressed relative to EC Row Expressway and the associated access ramps making it a good location 
to place the dredged sediment. As part of the drain improvement program, some accumulated sediment 

material will be removed from the Grand Marais Drain. It is intended that the sediment removed from the drain 
will be placed within Geotubes which are proposed to be located within the RA property (Figure 1). 

Once in place, the Geotubes will be covered with a sufficient soil and/or granular isolation cap and the area will 

be suitably landscaped. 
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Given that the Site is currently vacant, will remain vacant and will continue to be used as an E.C. Row 
Expressway right-of-way, the human receptors evaluated in the HHRA include construction workers and 
landscape maintenance workers. A more detailed discussion on the exposure pathways for receptors that may 
spend time at the Site (including rationale for those pathways that are incomplete or complete but do not require 
quantitative assessment) is provided in Section 4.2.2. 

4.1.3 Human Health Risk Assessment Objectives 

The objectives of the HHRA were as follows: 

• Quantitatively and qualitatively assess the potential risks to human receptors, if any, associated with 
identified COCs based on continued use of the Site as an E.C. Row Expressway right-of-way; 

• Develop PSS considered to be protective of potential human receptors that are present at the Site without 
risk management measures in place; and 

• Identify risk management measures, if necessary, to a level of detail necessary to mitigate exposures 
by human receptors based on the results of the RA. 

4.2 Exposure Assessment 
4.2.1 Receptor Characteristics 

Receptor characteristics and exposure factors are summarized in the tables in each receptor subsection. 
These assumptions comprise receptor-specific characteristics such as body weight, ingestion rates, 
body surface areas and other relevant exposure factors. 

On-site human receptors were selected based on the continued use of the Site as an E.C. Row Expressway 
right-of-way, potential exposure frequency, and potential sensitivity to identified COCs. Selected receptors 
include a landscape maintenance worker and a construction worker. 

4.2.1.1 Landscape Maintenance Worker 

The landscape maintenance worker was assumed to be an adult who works on the Site maintaining grassed 
areas and carrying out winter snow and ice clearing activities. This receptor was assumed to spend 
9.8 hours per day for 5 days a week for 39 weeks a year (MOE, 2011 a) at the Site. The exposure factors for the 
landscape maintenance worker are provided in Table 4.3. 
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Table 4.3: Characteristics and Exposure Factors for the Landscape Maintenance Worker Receptor 

Characteristics Units Adult Reference 

Age yr ~20 (MOE, 2011 a) 

Body weight (BW) kg 70.7 (MOE, 2011 a) 

Rate of incidental soil ingestion (Rina-soil) kg/day 0.0001 (MOE, 2011 a) 

Rate of inhalation (Rinh) m3/hr 1.5 (MOE, 2011 a) 

Skin surface area (head, hands and 
cm2 3400 (MOE, 2011 a) 

forearms) (SA) 

Concentration of PM10 in air µg/m3 100 (MOE, 2011 a) 

Fraction of PM10 deposited unitless 0.6 (MOE, 2011 a) 

Exposure time (ET) hr/day 9.8 (MOE, 2011 a) 

Exposure frequency (EF) days/yr 195 (MOE, 2011 a) 

Exposure duration (ED) yr 56 (MOE, 2011 a) 

Averaging time (AT) yr 56 (MOE, 2011 a) 

Dermal Exposure events/day 1 (MOE, 2011 a) 

4.2.1 .2 Construction Worker 

The construction worker was assumed to be an adult who may work on an intermittent basis on the Site. 

The construction worker was considered to be at the Site for 195 days per year (MOE, 2011 a). Within this 
195-day exposure frequency, this receptor was considered to spend two weeks (or 10 days per year) within an 
excavation trench and 185 days per year at ground surface. The construction worker was considered to spend 

a total of 1.5 years at the Site (MOE, 2011 a). Incidental dermal contact exposure to groundwater was assumed 
to involve the head, hands and forearms only. The exposure factors for the construction worker are provided in 

Table 4.4. 

Table 4.4: Characteristics and Exposure Factors for the Construction Worker Receptor 

Characteristics Units 

Age yr 

Body weight (BW) kg 

Rate of incidental soil ingestion kg/day 
{Rina-soil) 

Rate of inhalation (Rinh) m3/hr 

Skin surface area (head, hands 
cm2 

and forearms) (SA) 

Concentration of PM10 in air µg/m3 

Fraction of PM10 deposited unitless 
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Adult 

~20 

70.7 

0.0001 

1.5 

3400 

100 

0.6 

20 

Reference 

(MOE, 2011 a) 

(MOE, 2011 a) 

(MOE, 2011 a) 

(MOE, 2011 a) 

(MOE, 2011 a) 

(MOE, 2011 a) 

(MOE, 2011 a) 
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Table4.4: Characteristics and Exposure Factors for the Construction Worker Receptor 

Characteristics Units Adult Reference 

Exposure Factor 

Exposure time (ET) hr/day 9.8 (MOE, 2011 a) 

Exposure frequency - at 
days/yr 185 (MOE, 2011 a) ground surface (EF) 

Exposure frequency - in a 
days/yr 10 (MOE, 2011 a) 

trench (EF) 

Exposure duration (ED) yr 1.5 (MOE, 2011 a) 

Averaging time (AT) yr 56 (MOE, 2011 a) 

Dermal exposure events/day 1 (MOE, 2011 a) 

NA= not applicable; the female construction worker was assessed for the inhalation of trench air pathway only. 

4.2.2 Pathway Analysis 

This section provides the exposure pathways that were evaluated for the receptors considered in this RA.: 

Table 4.5: Potential Human Health Exposure Pathways 

Media 
Exposure 

Pathway Retained 
Route 

Dermal 
Dermal contact with soil Yes 

Contact 

Inhalation 
Inhalation of re-entrained 

Yes 
soil & dusts 

Soil 
Incidental ingestion of 

Yes 
soil 

Ingestion 
Uptake into plants and 

No consumption of plants 

Uptake into animals and 
No consumption of animals 

Inhalation of compounds 
No 

in indoor air 
Air Inhalation 

Inhalation of compounds 
No 

in outdoor air 

Potable water source No 
Ingestion 

Incidental ingestion No 
Groundwater Dermal Dermal Contact with 

No 
Contact groundwater 

Inhalation Inhalation of No 
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Rationale 

Soil COCs were identified and must be 
evaluated based on direct contact. 

There are no plants or animals on the 
Site that are used for consumption. 

There are no proposed buildings at the 
Site. 
The soil COCs that are volatile met the 
soil to outdoor air component values. 

Groundwater quality was not evaluated 
in this RA. 

~ Golder 'Z' Associates 



SLRA GRAND MARAIS DRAIN 

Table4.5: Potential Human Health Exposure Pathways 

Media 
Exposure 

Pathway Retained Rationale 
Route 

groundwater while 
bathing 

Incidental Ingestion of 
Ingestion surface water while 

Surface swimming/wading 
No Surface water quality was not 

Water Dermal contact with evaluated in this RA. 
Dermal surface water while Contact 

swimming of wading 

Based on this assessment, the only potentially complete exposure pathway is direct contact with soil. 

4.2.3 Bioavailability and Relative Absorption Factors 

4.2.3.1 Bioaccessibility 

Bioavailability factors can be used to estimate the actual amount of a chemical taken up by a human receptor. 
The detection of COCs in various environmental media does not necessarily reflect the actual concentrations 
available to biological systems and therefore may not reflect the "toxicologically-relevant" exposure 
concentration. When a person ingests a chemical in soil, some portion (from 0-100%) of the total amount of 
chemical concentration will be absorbed by the body. For oral exposure, this portion of the chemical absorbed 
from the matrix (e.g., soil) is deemed to be "bioavailable" (i.e., that fraction of the administered dose that reaches 
the systemic circulation in vivo) (Oomen, et al., 2002). The "bioaccessible" fraction represents the maximum 
amount of contaminant that has been released from the soil matrix and is therefore potentially available 
for transport across the intestinal epithelium. 

4.2.3.2 Relative Absorption Factors 

The concept of relative bioavailability allows for corrections to be made for the matrix to which a receptor is 
exposed. For example, TRVs are often based on studies in which exposure occurs via contaminated water or 
food. Chemicals in soil are typically much less bioavailable than in water or food. This lower availability in soil 
relates to the potential binding of the chemical to the inorganic and/or organic matrix of the soil. In addition, 
where contamination has been present in soil for an extended period of time, sorption tends to be greater than in 
recently-contaminated soil. Consequently, when comparing exposure from soil ingestion to TRVs generated 
from exposure to chemicals in water or food, some correction for relative bioavailability is generally accepted as 
being reasonable. 
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The RAFs provided by the MOE (2011 a) for ingestion and dermal absorption were adopted for use in this HHRA. 

Table 4.6: Relative Absorption Factors used in the HHRA 

Chemical Parameter GI Absorption Dermal Absorption Factor Factor 

Benz[a]anthracene 1.00 0.13 

Benzo[a]pyrene 1.00 0.13 

Benzo[b ]fluoranthene 1.00 0.13 

Benzo[ghi]perylene 1.00 0.13 

Benzo[k]fluoranthene 1.00 0.13 

Cadmium 1.00 0.01 

Chrysene 1.00 0.13 

Dibenz[a h]anthracene 1.00 0.13 

Fluoranthene 1.00 0.13 

lndeno[1 2 3-cd]pyrene 1.00 0.13 

Phenanthrene 1.00 0.13 

Polychlorinated Biphenyls 1.00 0.14 

4.2.4 Exposure Estimates 

This section provides an overview of the calculations used to estimate exposures for each of the applicable 

exposure pathways. The maximum concentrations for the COCs in soil have been used to estimate exposures. 
To account for exposure from above-ground and below-ground work activities (i.e., trench activities for the 
construction worker), exposure was calculated for both types of activities and summed to obtain a total 
exposure. 

Incidental Ingestion of Soil 

Where: 

Cs 
R;ng(s) 

RAF;n9 

EF 
ED 

BW 
AT 

Cs X Ring(s)RAFing x EF x ED 
Dose (mg/kg· day) = BW x AT 

= maximum concentration of chemical in soil (mg/kg); 
= incidental soil ingestion rate (kg/day); 

= relative absorption factor for ingestion (unitless); 
= exposure frequency (day/yr); 
= exposure duration (yr); 
= body weight (kg); and 
= averaging time (yr) 

= ED x 365 days/yr for non-carcinogenic effects; 56 or 76 yr x 365 days/yr for carcinogenic effects. 
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Inhalation of Soil Particulates 
Cs X Rinh X RAFinh X CpM

10 
X FPMio X CF X ET X EF X ED 

Dose(mg/kg ·day)= BW x AT 

Where: 

Cs 

R;nh 
RAF;nh 
CPM10 
FPM10 
CF 
ET 
EF 

ED 

BW 

AT 

= maximum concentration of chemical in soil (mg/kg); 

= inhalation rate (m3/hr); 

= relative absorption factor for inhalation (unitless); 

= concentration of PM10 in air (µgtm\ 

= fraction of PM10 that is deposited (unitless); 

= conversion factor (10-9 kg/µg); 

= exposure time (hr/day); 

= exposure frequency (day/yr); 

= exposure duration (yr); 

= body weight (kg); and 

= averaging time (yr) 

= ED x 365 days/yr for non-carcinogenic effects; 56 yrs x 365 days/yr for carcinogenic effects 

Dermal Contact with Soil 
DAevent X EF X ED X EV x SA 

DAD (mg/kg· day) = BW x AT 

Where: 

DAD = dermally absorbed dose (mg/kg/day); 

DAevent = absorbed dose per event (mg/cm2-event), see below for derivation; 

EF = exposure frequency (day/yr); 

ED = exposure duration (yr); 

EV = event frequency (events/day); 

SA = skin surface area available for contact (cm\ 

BW = body weight (kg); and 

AT = averaging time (yr) 

= ED x 365 days/yr for non-carcinogenic effects, 56 or 76 yr x 365 days/yr for carcinogenic effects. 

DAevent = Cs X CF X AF X RAFder 

Where: 

Cs = maximum concentration of chemical in soil (mg/kg); 

CF = conversion factor (10-6 kg/mg) 

AF = adherence factor (mg/cm2-event); and 

RAFder = relative absorption factor for dermal contact (unitless). 
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The calculated exposure estimates for the landscape maintenance worker and construction worker are 
presented in Tables 4.7 and 4.8, respectively. 

Table 4.7: Calculated Exposure Estimates (mg/kg-day) - Landscape Maintenance Worker 

Exposure Pathway Direct Contact With Soil Inhalation of Soil Particulates 

Non-cancer Exposure Rates 

Cadmium 3.6E-05 3.0E-07 

Polychlorinated Biphenyls 5.6E-06 2.5E-08 

Fluoranthene 3.1E-05 1.5E-07 

Phenanthrene 3.0E-05 1.4E-07 

Cancer Exposure Rates 

Cadmium 3.6E-05 3.0E-07 

Benz[ a]anthracene 1.0E-05 4.?E-08 

Benzo[ a]pyrene 9.4E-06 4.4E-08 

Benzo[b]fluoranthene 1.4E-05 6.?E-08 

Benzo[ghi]perylene 7.4E-06 3.5E-08 

Benzo[k]fluoranthene 5.4E-06 2.5E-08 

Chrysene 1.3E-05 6.3E-08 

Dibenz[a h]anthracene 1.4E-06 6.?E-09 

lndeno[1 2 3-cd]pyrene 6.?E-06 3.1E-08 

TOTALPAH 6.8E-05 3.2E-07 

Polychlorinated Biphenyls 5.6E-06 2.5E-08 

Table 4.8: Calculated Exposure Estimates (mg/kg-day) - Construction Worker 

Cadmium 

Polychlorinated Biphenyls 

Fluoranthene 

Phenanthrene 

Cadmium 

Benz[a]anthracene 

Benzo[a]pyrene 
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Non-cancer Exposure Rates 

3.6E-05 

NA 

NA 
3.0E-05 

Cancer Exposure Rates 

9.11E-07 

2.?E-07 

2.5E-07 

25 

3.0E-07 

NA 

NA 
1.4E-07 

8.03E-09 

1.3E-09 

1.2E-09 
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Table 4.8: Calculated Exposure Estimates (mg/kg-day) - Construction Worker 

Cancer Exposure Rates 

Benzo[b]fluoranthene 3.8E-07 1.8E-09 

Benzo[ghi]perylene 2.0E-07 9.3E-10 

Benzo[k]fluoranthene 1.4E-07 6.8E-10 

Chrysene 3.6E-07 1.7E-09 

Dibenz[a h]anthracene 3.8E-08 1.8E-10 

lndeno[1 2 3-cd]pyrene 1.8E-07 8.4E-10 

TOTAL PAH 1.8E-06 8.SE-09 

Polychlorinated Biphenyls NA NA 

NA - chemical meets applicable S3 component value. 

4.3 Toxicity Assessment 
The toxicity or hazard assessment phase of the HHRA involves the characterization of the potential adverse 
health effects of COCs and estimation of concentrations that can be received by human receptors without 
resulting in adverse health effects. It provides a basis for the interpretation of exposure estimates. The toxicity 
assessment considers possible modes of toxicity associated with different routes and durations of exposure, and 
sensitive receptors. 

4.3.1 Nature of Toxicity (Hazard Assessment) 

Toxicity assessment involves the classification of the potential toxic effects of COCs. Toxicity assessment 
is conducted for all COCs and considers possible modes of toxicity associated with different routes and 
durations of exposure, and sensitive receptors. The toxicity assessment provides an estimate of how much 
chemical exposure may occur without unacceptable health effects occurring from lifetime exposure 
(or a significant portion of lifetime), and provides a basis to interpret predicted exposure rates. 

Regulatory agencies (such as the MOE) classify contaminants based on their mode of action (i.e., threshold 
versus non-threshold substances). For substances exhibiting a threshold for toxicity, an acceptable level of 
exposure at or below which no adverse effects are anticipated is established. For non-threshold substances, 
any level of exposure is assumed to theoretically pose a potential risk, and a slope factor is used to predict risks 
from estimated exposures. Carcinogenic substances which act through a mechanism involving damage to the 
genetic material (i.e., DNA) are usually considered to be non-threshold substances. 

Several organizations have developed classification systems based on the carcinogenic properties of chemicals. 
The MOE provides chemical classifications based on the US EPA's databases (e.g., IRIS). The classification 
systems for the US EPA (2012) and the International Agency for Research on Cancer (IARC, 2012) 
are presented in Table 4.9. The classifications for the COCs at the Site are provided in Table 4.10. 
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Table4.9: Carcinogenicity Classification Systems 

IARC 1 US EPA 2 Description 

Group 1 Group A Human carcinogen 

Group 2A Group 8 Probable human carcinogen 

81 Limited human evidence available 

82 Inadequate human evidence, sufficient animal 
evidence 

Group 28 Group C Possible human carcinogen 

Group 3 Group D Unclassifiable as to human carcinogenicity 

Group 4 Group E Probably not carcinogenic to humans 

1 International Agency for Research on Cancer (IARC, 2012) 
2 US EPA - Integrated Risk Information System (USEPA, 2012) 

Table 4.10: Carcinogenicity Classification of Contaminants of Concern 

Contaminant of 
IARC Classification US EPA Classification 

Assessed as a 
Concern Carcinogen? 

8enzo(a)anthracene Group 28 Group 82 Yes 

8enzo( a)pyrene Group 1 Group 82 Yes 

8enzo(b )fluoranthene Group 28 Group 82 Yes 

8enzo(g, h, i)perylene Group 3 Group D Yes 

8enzo(k)fluoranthene Group 28 Group 82 Yes 

Cadmium Group 1 Inhalation = Group 81 Yes* 

Chrysene Group 28 Group 82 Yes 

Dibenzo(a,h)anthracene Group 2A Group 82 Yes 

Fluoranthene Group 3 Group D No"* 

lndeno(1 ,2,3-cd)pyrene Group 28 Group 82 Yes 

Phenanthrene Group 3 Group D No 

Polychlorinated 
Group 2A Group 82 Yes 8iphenyls 

•• Inhalation of soil particulate pathway only 

"* Although toxicity equivalent factors are provided for these PAHs by the MOE (2011a}, the US EPA (2012) and/or 

IARC (2012) does not consider them to be carcinogenic; therefore, they were not assessed as carcinogens. 
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Where the MOE (2011 a) has provided a carcinogenic TRV but not a non-carcinogenic TRV for a COC, the COC 
was assessed as a carcinogen only. The following g COCs were assessed as carcinogens only: 

• Benzo(a)anthracene; • Benzo(k)fluoranthene; 

• Benzo(a)pyrene; • Chrysene; 

• Benzo(b)fluoranthene; • Dibenzo(a,h)anthracene; and 

• Benzo(g,h,i)perylene; • lndeno(1 ,2,3-cd)pyrene. 

4.3.2 Toxicological Reference Values 

Chemicals may exhibit different toxicological mechanisms of action depending on the route of exposure 
(i.e., ingestion, inhalation, dermal). Different TRVs are often provided for oral and inhalation exposure routes. 
In this RA, preference was given to pathway-specific TRVs; however, if TRVs were not available for each route 
of exposure, the TRV for oral exposure was adopted where applicable. In this RA, pathway-specific TRVs were 
used for ingestion and inhalation pathways. In the absence of dermal TRVs, ingestion TRVs were adopted for 
dermal exposure. For compounds where the mechanism of action is specific to the route of exposure, 
this application of the TRVs is not scientifically defensible, and was not used. COCs were not assessed for 
pathways where the MOE (2011 a) has not provided a TRV. 

4.3.3 Dose-Response Assessment 

The dose-response assessment identifies the TRVs used in the HHRA. All TRVs were adopted based on 
accepted values provided in MOE (2011 a). However, the MOE (2011a) does not provide TRVs for all COCs 
identified at the Site. COCs that do not have TRVs are discussed in further detail below. Table 4.10 provides a 
list of the TRVs and their toxicological endpoints used in the HHRA. 

Polychlorinated Biphenyls 

The US EPA (2012) provides a range of carcinogenic TRVs for PCBs. The oral TRV selected for use in the 
HHRA (i.e., 2 (mg/kg-day}"1) is the upper-bound slope factor for high risk and persistence PCBs. This selection 
was based on the following criteria for use: 

• Food chain exposure; 

• Sediment or soil ingestion; 

• Dust or aerosol inhalation; 

• Dermal exposure, if an absorption factor has been applied; 

• Presence of dioxin-like, tumor-promoting, or persistent congeners; and 

• Early-life exposure (all pathways and mixtures). 

The upper-bound estimate provides assurance that risk is not likely to be underestimated. Because there is the 
potential for higher sensitivity in early life stages, the high risk tier was selected for use in the HHRA. 
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Table 4.10: Human Health Toxicity Reference Values 

Non-Carcinogens 
Oral 

Contaminant of Concern 
Reference 

Dose Toxicological Endpoint Source 

(mg/kg/day) 

Cadmium 3.20E-05 Unavailable modified from 
CalEPA2006 

Nephropathy, increased liver 
Fluoranthene 4.00E-02 weights, hematological alterations, IRIS 1993 

and clinical effects 

Phenanthrene NV - -
Immunological; Increased liver ATSDR2000; 

Polychlorinated Biphenyls 2.00E-05 weight and decreases in lgG and WHO CICAD lgM immunoglobin response to 
sheep red blood cell challenge 2003 

Carcinogens 

Oral Slope 

Contaminant of Concern Factor Source 

(mg/kg/day)"1 

Benzo(a)anthracene 7.30E-01 Kalberlah et al. 1995; IRIS 1994 

Benzo(a)pyrene 7.30E+OO Kalberlah et al. 1995; IRIS 1994 

Benzo(b )fluoranthene 7.30E-01 Kalberlah et al. 1995; IRIS 1994 

Benzo(g,h,i)perylene 7.30E-02 Kalberlah et al. 1995; IRIS 1994 

Benzo(k)fluoranthene 7.30E-01 Kalberlah et al. 1995; IRIS 1994 

Cadmium NV -

Chrysene 7.30E-02 Kalberlah et al. 1995; IRIS 1994 

Dibenzo(a,h)anthracene 7.30E+OO Kalberlah et al. 1995; IRIS 1994 

lndeno(1 ,2,3-cd)pyrene 7.30E-01 Kalberlah et al. 1995; IRIS 1994 

Polychlorinated Biphenyls 2.00E+OO IRIS 1997; CalEPA DW 2007; CalEPA ATH 1999, 
2005 

NA = Not applicable; this exposure pathway was not relevant for this COC. 

NV = No value. 
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Inhalation 
Reference 

Concentration 
(mg/m3

) 

NA 

NV 

NV 

5.00E-04 

Inhalation Unit 

Risk 

(mglm3r1 

1.10E-01 

NA 
NA 
NA 
NA 

9.80E+OO 

NA 
NA 
NA 

1.00E-01 

Toxicological 

Endpoint 
Source 

- -

- -

- -

Marginal effects RIVM 2001 

Source 

Kalberlah eta/. 1995; CalEPAATH 2005/1993 

-

-
-
-

Health Canada 1996 

-
-
-

IRIS 1997 
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Inhalation reference concentrations for all receptors were converted to inhalation reference doses and inhalation 
unit risks were converted to inhalation slope factors. Equations are given as follows: 

Landscape Worker and Construction Worker 
. R~ 

Inhalation RfD (mg/kg· day)= RfC X BW 

Where: 

RfD = reference dose (mg/kg/day); 
RfC = inhalation reference concentration (mg/m3); 

R;nh = inhalation rate (20 m3/day); and 
BW = body weight (kg). 

Where: 

BW 
Inhalation SF (mg/kg. dayr 1 = /UR X R 

inh 

SF = slope factor (mg/kg/dayr1
; 

IUR = inhalation unit risk (mg/m3r1
; 

BW = body weight (kg); and 
R;nh = inhalation rate (20 m3/day). 

4.4 Risk Characterization 
4.4.1 Interpretation of Health Risks 

Risk characterization is the final step in the RA process, during which the exposure and toxicity assessments are 
integrated. The process of risk characterization conducted in this RA reflects the conservative approach used to 

generate risk estimates. The process and interpretation of these steps are discussed in the following sections. 

4.4.1.1 Quantitative Interpretation of Health Risks 

The risk characterization stage of the HHRA process compares the exposures estimated for each of the 
receptors with the identified toxicity values to determine if site-related exposures are above the identified limits. 

Because of the differences in the biological mechanisms of action between non-carcinogenic and carcinogenic 
chemicals, the potential hazards/risks are determined differently. The characterization of hazards associated 
with exposure to non-carcinogenic chemicals and the risks associated with exposure to carcinogenic chemicals 

on the Site are presented in the following sections. 
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4.4.1.2 Quantifying Hazards for Non-Carcinogenic Chemicals 

For non-carcinogenic chemicals, the potential for exposures to result in adverse human health effects is based 
on the ratio between the estimated exposure and the health-based TRV. This ratio is called the Hazard Quotient 

(HQ) and is calculated as shown below. The HQ provides an indication of whether estimated exposures 
are large enough to be of concern for human health. A HQ of less than 1 indicates that exposures would not be 
expected to result in adverse human health effects. Because of the conservative assumptions used by 
regulatory agencies in the development of toxicity values, HQ values greater than 1.0 do not mean that adverse 
human health effects will occur, but the likelihood that an adverse effect will occur increases as the HQ value 
rises above 1. 0. 

Where: 
HQ 
EE 
TRV 

= Hazard Quotient (unitless) 
= Exposure Estimate (mg/kg/day) 

EE 
HQ= TRV 

= chemical-specific toxicological reference value (mg/kg/day) 

Because this assessment has considered only exposures from site-related sources, the HQ benchmark 
of 0.2 recommended by the MOE for assessing site-related exposures has been used. The HQ values 
calculated for each chemical for the identified receptors are presented in Table 4.11 and Table 4.12. 

With the exception of direct contact with cadmium and PCBs in soil, the HQs for the landscape maintenance 
worker are below the target HQ of 0.2 and are considered acceptable (Table 4.11 ). There may be unacceptable 
risk to the landscape maintenance worker from direct contact with cadmium and PCBs in soil; therefore 
RMMs described in Section 7.0 are required to block direct contact with soil. 

Table 4.11: Calculated Hazard Quotients - landscape Maintenance Worker 

Exposure Pathway Direct Contact With Soil 1 

Cadmium 1.13E+OO 

Fluoranthene 7.8E-04 

Polychlorinated Biphenyls 2.SE-01 

Numbers in bold font are greater than MOE target HQ. 
1 Incidental ingestion and dermal contact 

Inhalation of Soil Particulates 

3.SOE-02 

3.7E-06 

1.8E-04 

With the exception of direct contact with cadmium in soil, the HQs for the construction worker are below the 
target HQ of 0.2 and are considered acceptable (Table 4.12). Soil concentrations for fluoranthene and 
polychlorinated biphenyls met the Table 3 S3 component values. Given that the Table 3 S3 component values 
are considered protective of the construction worker exposure scenario, hazard quotients were not calculated. 
There may be unacceptable risk to the construction worker from direct contact with cadmium in soil; therefore 
RMMs described in Section 7.0 are required to block direct contact with soil. 
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Table 4.12: Calculated Hazard Quotients - Construction Worker 

Exposure Pathway Direct Contact With Soil 1 Inhalation of Soil Particulates 

Cadmium 1.13E+OO 

Fluoranthene NA 
Polychlorinated Biphenyls NA 

Numbers in bold font are greater than MOE target HQ. 

NA = not applicable; this exposure pathway was not applicable for these chemicals. 
1 Incidental ingestion and dem,al contact 

4.4.1.3 Quantifying Risks for Carcinogenic Chemicals 

3.50E-02 

NA 
NA 

Carcinogenic chemicals are generally considered to elicit health effects via a non-threshold mechanism. 
This means that there is no dose below which an adverse effect will not occur. Any exposure to a carcinogen is 
considered to be associated with some level of risk. The probability of developing cancer as a result of 
environmental exposure to a carcinogenic substance is expressed as the ILCR and is calculated using the 
equation below. 

Where: 
ILCR 
LADD 
CSF 

JLCR = LADD x CSF 

= Incremental Lifetime Cancer Risk (Unitless) 
= Lifetime Averaged Daily Dose (mg/kg/day) 
= Cancer Slope Factor (mg/kg/dayr1 

The ILCR associated with exposure to the identified COCs to the human receptors on-Site are shown in 
Table 4.13 and Table 4.14. For each exposure pathway, the MOE considers an acceptable cancer risk to be 
one in a million (1x1ff6

) (MOE, 2005). 

The ILCRs for the landscape maintenance worker are greater than the target of 1 x1 ff6 for the following pathways 
and COCs (Table 4.13): 

• Direct contact with soil: 

• Benzo( a) a nth racene; 

• Benzo(a)pyrene; 

• Benzo(b)fluoranthene; 

• Benzo(k}fluoranthene; 

• Dibenzo(a,h)anthracene; 

• lndeno{1,2,3-cd)pyrene; and 

• Polychlorinated Biphenyls . 

• Inhalation of Soil Particulates: 

• Cadmium . 
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There are unacceptable risks for the landscape maintenance worker from direct contact with PAHs and PCBs in 
soil and inhalation of soil particulates (i.e., dust) of cadmium in outdoor air sourced from soil. The RMMs 

described in Section 7.0 are required to limit direct contact with soil. 

Table 4.13: Calculated Incremental Lifetime Cancer Risks - Landscape Maintenance Worker 

Exposure Pathway Direct Contact With Soil 1 Inhalation of Soil Particulates 

Cadmium NA 
Benz[a]anthracene ' 7.4E-06 

Benzo[a]pyrene 6.9E-05 

Benzo[b ]fluoranthene 1.0E-05 

Benzo[ghi]perylene 5.4E-07 

Benzo[k]fl uoranthene 3.9E-06 

Chrysene 9.8E-07 

Dibenz[a h]anthracene 1.0E-05 

lndeno[1 2 3-cd]pyrene 4.9E-06 

Total PAH2 1.1E-04 

Polychlorinated Biphenyls 1.1E-05 

Numbers in bold font are greater than MOE target ILCR. 

NA = not applicable; this exposure pathway was not applicable for these chemicals. 
1 Incidental ingestion and dermal contact 

1.0E-05 

1.8E-08 

1.7E-07 

2.6E-08 

1.3E-09 

9.8E-09 

2.4E-09 

2.6E-08 

1.2E-08 

2.6E-07 

8.9E-09 

2 Sum of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene; benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene. 

The I LC Rs for the construction worker are greater than the target of 1x10-6 for the following pathways and COCs 
(Table 4.13): 

• Direct contact with soil: 

• Benzo(a)pyrene. 

Soil concentrations for polychlorinated biphenyls met the Table 3 S3 component values. Given that the 
Table 3 S3 component values are considered protective of the construction worker exposure scenario, 
incremental lifetime cancer risk were not calculated. There are unacceptable risks for the construction worker 
from direct contact with PAHs in soil. The RMMs described in Section 7.0 are required to limit direct contact with 
soil. 
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Table 4.14: Calculated Incremental Lifetime Cancer Risks - Construction Worker 

Exposure Pathway Direct Contact With Soil 1 Inhalation of Soil Particulates 

Cadmium NA 
Benz[a]anthracene 2.0E-07 

Benzo[a]pyrene 1.SE-06 

Benzo[b]fluoranthene 2.BE-07 

Benzo[ghi]perylene 1.4E-08 

Benzo[k]fluoranthene 1.1E-07 

Chrysene 2.6E-08 

Dibenz[a h]anthracene 2.8E-07 

lndeno[1 2 3-cd]pyrene 1.3E-07 

Total PAH2 2.9E-06 

Polychlorinated Biphenyls NA 
Numbers in bold font are greater than MOE target ILCR. 

NA "' not applicable; this exposure pathway was not applicable for these chemicals. 
1 Incidental ingestion and dermal contact 

2.8E-07 

4.9E-10 

4.5E-09 

6.9E-10 

3.6E-11 

2.6E-10 

6.5E-11 

6.9E-10 

3.2E-10 

7.1E-09 

NA 

2 
Sum of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene; benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene and indeno(1 ,2,3-cd)pyrene. 

4.4.1.4 Qualitative Interpretation of Health Risks 

The MOE does not provided human health component values or TRVs for the PAH phenanthrene. 
The US EPA (2012) considers phenanthrene to be unclassifiable as to human carcinogenicity. The MOE 
Table 3 SCS for phenanthrene (16 µg/g) is based on the protection of plants and soil invertebrates. Although a 
quantitative assessment of potential risk associated with exposure to phenanthrene could not be completed 
due to the lack of adequate toxicity information, the Site will ultimately contain RMM, described in Section 7.0, 
which will limit direct contact with dredged sediments and soils. 
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4.4.1.5 Development of Human Health Property Specific Standards 

The human health standards were calculated assuming continued use of the Site as an E.G. Row Expressway 
right-of-way. The major exposure pathways are: 

• Direct contact (including incidental ingestion, dermal contact and inhalation of soil particulates) with 
COCs in soil. 

The PSSs, calculated using the equation below, are risk-based and are assumed to be protective of human 

health. For non-carcinogenic COCs a MOE target HQ of 0.2 was used. For carcinogenic COCs a MOE target 
ILCR of 1.ox10·5 was used. 

Where: 
PSS 

TRL 

C 

TRL X C 
PSS=----

Risk Estimate 

= Property Specific Standard (µg/g or µg/L); 

= Target Risk Level (0.2 or 1x10"6
) (unitless); 

= Maximum Concentration (µg/g or µg/L); and 
Risk Estimate = Calculated HQ or ILCR corresponding with Maximum Concentration (unitless). 

Human health standards are presented for all pathways without RMMs. 

The human health standards for each human exposure scenario are provided in Table 4.15. The final proposed 

PSS are provided in Table 4.16. 

Table 4.15: Calculated Human Health Risk Based Concentrations for Direct Contact with Soil (µg/g). 

Contaminant of Concern 

Cadmium 

Fluoranthene 

Polychlorinated Biphenyls 

Benzo(a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Dibenzo( a, h )a nth racene 

lndeno(1,2,3-cd)pyrene 

Cadmium 

Polychlorinated Biphenyls 

Construction 
Worker 

Landscape 
Maintenance Worker 

Non-cancer Assessment 

7.9E+OO 7.9E+OO 

NA 5.6E+03 

NA 2.7E+OO 

Cancer Assessment 

NA 9.6E-01 

3.6E+OO 9.6E-02 

NA 9.6E-01 

NA 9.6E-01 

NA 9.6E-02 

NA 9.6E-01 

1.6E+02 4.4E+OO 

NA 3.4E-01 

NA = not applicable; this exposure pathway was not applicable for these chemicals. 
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Minimum Human Health Based 
Concentration 

7.9E+OO 

5.6E+03 

2.7E+OO 

9.6E-01 

9.6E-02 

9.6E-01 

9.6E-01 

9.6E-02 

9.6E-01 

4.4E+OO 

3.4E-01 

~ Golder \Z7 &5od ates 



SLRA GRAND MARAIS DRAIN 

Table 4.16: Final Human Health Risk Based Concentrations (µgig) 

Contaminant of Concern 
Maximum Final Human 

Concentration Health Standard 

Acenaphthylene <1 9.6E+OO 

Anthracene 5.5 4.2E+04 

Barium 1100 8.6E+03 

Benzo(a)anthracene 7.1 9.6E-01 

Benzo(a)pyrene 6.6 9.6E-02 

Benzo(b )fluoranthene 10 9.6E-01 

Benzo(k)fluoranthene 3.8 9.6E-01 

Cadmium 45 7.9E+OO 

Chromium Total 410 2.4E+05 

Copper 210 5.6E+03 

Dibenzo(a,h)anthracene <1 9.6E-02 

Fluoranthene 22 5.6E+03 

lndeno(1,2,3-cd)pyrene 4.7 9.6E-01 

Lead 570 1.0E+03 

Petroleum Hydrocarbon F1 120 2 .6E+04 

Petroleum Hydrocarbon F2 3600 2.2E+04 

Petroleum Hydrocarbon F3 16000 4.0E+04 

Petroleum Hydrocarbon F4 27000 4 .2E+04 

Phenanthrene 21 16 

Polychlorinated Biphenyls 3.8 2.7E+OO 

Zinc 2700 4 .7E+04 
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Proposed PSS 

(Max+ 20%) 

1.2 

6.6 

1320 

8.5 

7.9 

12 

4.6 

54 

492 

252 

1.2 

26 

5.6 

600 

144 

4320 

19200 

32400 

25 

4.6 

3240 

36 

RMM 

Requirement 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

Rationale for Risk Management Measure 

-
-
-
Limit Direct Contact 

Limit Direct Contact 

Limit Direct Contact 

Limit Direct Contact 

Limit Direct Contact 

-
-
Limit Direct Contact 

-
Limit Direct Contact 

-
-
-
-
-
Limit Direct Contact 

Limit Direct Contact 

-

~ Golder \Z7 Associates 



SLRA GRAND MARAIS DRAIN 

4.4.2 Special Considerations for Environmentally Sensitive Area 

The RA property is not considered environmentally sensitive. 

4.4.3 Interpretation of Off-Site Health Risks 

Current surrounding land uses consist of a mixture of commercial and industrial properties (including the 

E.G. Row Expressway Lands). The Site will ultimately be capped with a soil cover, limiting dust erosion to the 

surrounding properties. 

4.4.4 Discussion of Uncertainty 

A range of "standard" exposure factors were used in the RA, in conjunction with the maximum 
soil concentrations of COCs to derive risk estimates for the assessed exposure scenarios. The major sources 

of uncertainty associated with the RA are briefly described below. 

• Exposure point concentrations: The maximum concentrations of each COG were considered to be the 
exposure point concentrations for the human receptors assessed in this RA. This is considered to be a 
conservative approach, and may overestimate risks in some cases. 

• Literature-derived RAFs: This RA did not involve the collection and analysis of samples for the purpose 

of determining site-specific bioaccessibility for the COCs. The literature-derived values cited likely 
represent solubilization of chemicals from soil rather than true bioavailability. These values are considered 
to have a greater degree of uncertainty compared to site-specific values. However, in the absence of site

specific data, these values are considered to be reasonable for use in this HHRA. 

• Toxicity Reference Values: The TRVs used in this RA (and TRVs in general) are generally based on the 
most sensitive endpoints, with the application of safety factors to protect sensitive subpopulations. 
The uncertainty associated with TRVs is highly dependent on the number of studies available, and whether 
the key study was based on humans (low uncertainty) or small mammals (high uncertainty). When few 

studies are available, and the studies available are conducted using animals as test organisms, several 
types of safety factors must be applied to account for this uncertainty (e.g., factors for inter- and 

intraspecies sensitivity). 

Risk estimates generated under these combinations of assumptions are thought to provide 
"reasonable maximum" values that will be protective for potential exposures at the Site. 
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5.0 ECOLOGICAL RISK ASSESSMENT 
A study of the potential ecological effects associated with COG concentrations at the Site is part of the initial step 
in the ecological risk assessment (ERA), which included the following components: 

• Description of the current and proposed environmental setting, including habitat types, and species likely 
to be present, based on Site conditions; 

• Description of contaminants known or suspected to exist at the Site and the reasonable maximum exposure 
concentrations present in each medium; 

• Contaminant fate and transport mechanisms that might exist; 

• Mechanisms of ecotoxicity associated with contaminants and categories of ecological receptors that may 
be affected; 

• Relevant exposure pathways that might exist at the Site; and 

• The availability of relevant TRVs for extrapolation to the ecological receptors based on conservative 
assumptions that are protective of wildlife populations. 

5.1 Problem Formulation 
5.1.1 Ecological Risk Assessment Objectives 

The primary objectives of the ERA include the following: 

• Quantitatively assess the potential risks, if any, associated with identified COCs in surface soil to ecological 

receptors based on continued land use as an E.G. Row Expressway right-of-way; 

• Develop PSSs considered to be protective of the potential ecological receptors that are present at the 
Site without risk management measures in place; and, 

• Identify risk management measures, if necessary, to mitigate exposures by ecological receptors based on 
the results of the ERA. 

5.1 .2 Ecological Conceptual Site Model 

The ecological CSM without the incorporation of RMM is provided in Figure 4. The ecological CSM with the 
incorporation of RMM is provided in Figure 5. 

The RA has been prepared to evaluate the use of the Site as a sediment storage area. The RA property is 

locally depressed relative to EC Row Expressway and the associated access ramps making it a good location to 
place the dredged sediment. As part of the drain improvement program, some accumulated sediment material 
will be removed from the Grand Marais Drain (located along the southern portion of the Site) in order to provide 

adequate flood flow capacity in the drain. It is intended that the sediment removed from the drain will be placed 
within Geotubes which are proposed to be located within the RA property (Figure 1 ). Once in place, 
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the Geotubes will be covered with a sufficient soil and/or granular isolation cap and the area will be suitably 
landscaped. 

Given that the Site is currently vacant, will remain vacant and will continue to be used as an 
E.G. Row Expressway right-of-way, the Site provides unattractive habitat to ecological receptors. In order to 
account for this less than desirable habitat, the Modified Ecological Protection (MEP) approach as described in 
MOE, 2011 b) was used. The MEP is an option available within the modified generic risk assessment process in 
Ontario that uses less stringent ecotoxicity values to develop PSS. The use of the MEP option will allow for the 
maintenance or establishment of natural habitat; habitat that is not comparable in quality to habitat in an 
uncontaminated setting but instead is habitat comprising of assemblages of species that are adapted or less 
sensitive to the GOGs at the property. 

Under the MEP option, mammals and birds are removed from the GSM. Therefore, no protection is provided for 
those ecological receptors under the MEP option. However, this is considered appropriate for the Site, given its 
size and location. 

For plants and soil organisms, the MEP option utilizes a multiplier (1.9 x industrial component value) that is 
equivalent to the 75th percentile value for each dose-response data set (developed for generic model values 
using the GGME protocol weight-of-evidence procedure where resulting no observable effect concentration 
(NOEG) and lowest observed effect concentration (LOEC) data are ranked and ranked percentiles are 
determined for each data point (MOE, 2011 b). In following this procedure, the 2011 MOE Table 3 plants and soil 
organism component value for industrial/commercial land use is multiplied by 1.9. 

Ecological receptors that may be present on the RA property may be exposed to GOGs via contact with surface 
soils. Based on the identified ecological receptors, the GOGs and the relevant environmental media 
(i.e., surface soil), the ERA evaluated the following exposure pathways: 

• Direct contact with soil by soil invertebrates; and 

• Direct contact with soil by terrestrial vegetation; 

5.1.3 Contaminants of Concern for Ecological Receptors 

Based on this chemical screening against the Table 3 SGS, several chemicals in soil were retained for further 
consideration in the RA. 

For the purposes of identifying GOCs related specifically to ecological receptors that may be at the RA property, 
maximum concentrations of the GOCs that exceeded these standards were then compared to the ecological 
component values provided in the document "Rationale for the Development of Soil and Groundwater Standards 
for Use at Contaminated Sites in Ontario", dated April, 2011 (MOE, 2011a). The details of this screening are 

provided in the following sections. 
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5.1.3.1 COCs for Ecological Health - Soil 

Soil COCs identified in Section 3.3 were further screened against the ecological component values for the 
Table 3 for industrial/commercial land use, for medium to fine textured soil. 

Screening of maximum soil concentrations against ecological Table 3 component values is shown in Table 5.1. 

Table 5.1: Screening of Maximum Concentrations in Soil against Ecological Component Values 

Plants & 
Retain for Parameter Units Soil Org. Maximum 

ERA? 
Rationale 

(MEP) 

Acenaphthylene µgig NV <1 No Meets MEP 

Anthracene µgig 76 5.5 No Meets MEP 

Barium µgig 3800 1100 No Meets MEP 

Benz[a]anthracene µgig 2.47 7.1 Yes Exceeds MEP 

Benzo( a ]pyrene µgig 171 6.6 No Meets MEP 

Benzo[b]fluoranthene µgig NV 10 No Meets MEP 

Benzo(k]fluoranthene µgig 36 3.8 No Meets MEP 

Boron (Hot Water Soluble) µgig 3.8 2.5 No Meets MEP 

Cadmium µgig 57 45 No Meets MEP 

Chromium Total µgig 1197 410 No Meets MEP 

Copper µgig 570 210 No Meets MEP 

Dibenz[a h]anthracene µgig NV <1 No Meets MEP 

Fluoranthene µgig 437 22 No Meets MEP 

lndeno[1 2 3-cd]pyrene µgig 1.8 4.7 Yes Exceeds MEP 

Lead µgig 2660 600 No Meets MEP 

Petroleum Hydrocarbons F1 µgig 608 120 No Meets MEP 

Petroleum Hydrocarbons F2 µgig 494 3600 Yes Exceeds MEP 

Petroleum Hydrocarbons F3 µgig 4750 16000 Yes Exceeds MEP 

Petroleum Hydrocarbons F4 µgig 12540 27000 Yes Exceeds MEP 

Phenanthrene µgig 30 21 No Meets MEP 

Polychlorinated Biphenyls µgig 78 3.8 No Meets MEP 

Zinc µgig 1520 2700 Yes Exceeds MEP 

Soil COCs with reported concentrations below their respective ecological component values are considered to 
pose an acceptable risk to receptors on the RA property and were not carried forward for further evaluation. 
Contaminants of concern that exceeded the ecological component values were carried forward and assessed for 
the exposure pathway for which it exceeded. If no component value was available for a COC, the COC was not 
carried forward in the ERA as no TRV was available. 
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5.1.4 Discussion of Data Quality 

The data used for the ERA (as described in Section 3.0) is sufficient to meet the objectives of the ERA, 
in consideration of the discussion provided in Section 3.0. 

5.2 Receptor Characterization 
The Site is currently a vacant lot and is found in the E.C. Row Expressway right-of-way. Potential terrestrial 
ecological receptors were identified based on ecological habitat both on- and off-Site. In general, the Site 
provides relatively unattractive habitat for ecological receptors. Mammals and birds are not likely present on the 
Site or would use the Site because of the limited suitable habitat and the lack of ecological corridors 
(i.e., properties adjacent to the Site are developed for commercial land uses and also provide limited ecological 
habitat). 

Terrestrial receptor groups considered valued ecological components (VECs) in the ERA are listed below: 

• Earthworm species: Canadian worm (Aporrectodea tubercu/ata), Octagonal-tail worm (Dendrobaena 

octaedra) and Dew worm (Lumbricus terrestris); 

• Plant species: Ornamental garden species, such as red maple, flowering dogwood, black-eyed susan and 
aster) . 

5.3 Exposure Assessment 
5.3.1 Pathway Analysis 

Exposure pathways to contaminated surface soil evaluated in this assessment include: 

• Direct contact with soil by soil invertebrates (i.e., earthworms); and 

• Direct contact with soil by terrestrial vegetation. 

Several exposure pathways to COCs in soil were not evaluated in the assessment. The pathways and rationale 
for their exclusion from the assessment are provided below: 

• Uptake of soil dust particles by plants: Based on the physical characteristics of the Site, there is limited 
opportunity for wind erosion of soil and suspension of dust particles. In addition, the transfer factors 
necessary to evaluate foliar uptake are often lacking. 

• Uptake of soil vapour by plants: As outlined above, soil vapour in ambient air is not expected to be 
significant. 
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5.3.2 Exposure Estimates 

5.3.2.1 Exposure Point Concentrations 

As per MOE guidance, the maximum concentrations of COCs in soil were conservatively used as the exposure 
point concentrations in soil. The exposure concentrations used in the assessment for the Site are provided in 
Table 5.2. 

Table 5.2: Soil Exposure Point Concentrations for the ERA 

Parameter Units Maximum 

Benz[a]anthracene µgig 7.1 

lndeno[1 2 3-cd]pyrene µgig 4.7 

Petroleum Hydrocarbons F2 µgig 3600 

Petroleum Hydrocarbons F3 µgig 16000 

Petroleum Hydrocarbons F4 µgig 27000 

Zinc µgig 2700 

5.3.2.2 Exposure Factors 

Exposure factors for mammalian and avian receptors were not compiled, as these receptors have not been 
retained for the ERA. 

5.3.2.3 Concentrations in Food/Prey Items 

Concentrations in prey/food items were not modelled, as mammals and birds were not retained in the RA. 

5.3.2.4 Exposure Equations 

For plants and soil invertebrates, the exposure estimate is simply the maximum concentration of the COG in soil. 
For birds and mammals, an exposure estimate was not calculated as they were not retained as receptors in the 
RA. 

5.4 Hazard Assessment 
The TRVs used to characterize risks to ecological health are provided in Table 5.3 for plants & soil invertebrates. 
No COCs were identified for mammals and birds; therefore a hazard assessment was not undertaken for these 
receptors. 
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Table 5.3: Direct Soil Contact Values for Protection of Plants and Soil Invertebrates 

Parameter Toxicological Benchmark MEP Benchmark 
Source (mg/kg) (mg/kg) 

Benz[a]anthracene 1.3 2.47 MOE, 2011a 

lndeno[1 2 3-cd]pyrene 0.95 1.8 MOE, 2011a 

Petroleum Hydrocarbons F2 260 494 MOE, 2011a 

Petroleum Hydrocarbons F3 2500 4750 MOE, 2011a 

Petroleum Hydrocarbons F4 6600 12540 MOE, 2011a 

Zinc 800 1520 MOE, 2011a 

MEP Benchmark= Toxicological Benchmark x 1.9 

5.5 Risk Characterization 
To characterize risks, the total estimated exposure to the COG was compared to the TRV for the COG as shown 
in the equation below: 

Where: 
HQ 
Exposure 
TRV 

= hazard quotient (unitless); 

HQ = Exposure 
TRV 

= total estimated exposure to COG (mg/kg); and 
= toxicity reference value (mg/kg). 

(2) 

If the HQ was greater than one (1) for a particular species and COG, then this species was considered to be 

potentially exposed to unacceptable levels of this COG on the Site. 

5.5.1 Quantitative Interpretation of Ecological Risks 

5.5.1.1 Plants and Soil Invertebrates 

The calculated HQs for COCs for plants and soil invertebrates are provided in Table 5.4. 

Table 5.4: Hazard Quotients for Uptake of COCs in Soil by Plants and Soil Invertebrates 

Parameter Maximum Concentration 
(mg/kg) 

Benz[a]anthracene 7.1 

lndeno[1 2 3-cd]pyrene 4.7 

Petroleum Hydrocarbons F2 3600 

Petroleum Hydrocarbons F3 16000 

Petroleum Hydrocarbons F4 27000 

Zinc 2700 
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Values in bold exceed target HQ of 1 

The HQs for the plants and earthworms exceed a HQ of 1 (Table 5.4). An HQ greater than 1 does not 
necessarily indicate that there are risks to plants and soil invertebrates because of the inherent conservatism in 
the risk assessment process. For example, the toxicological benchmarks used in the calculation of HQs may 
significantly overestimate risks to plants and soil invertebrates due to the nature of the toxicity tests used to 
derive the benchmarks. This is because in most cases the benchmarks are based on laboratory studies in which 
soils are amended with a bioavailable form of the chemical. The soils at the Site are weathered, and therefore, 
the bioavailability and toxicity of chemicals in these soils is likely less than that for amended soils used to derive 
the toxicological benchmarks. Furthermore, many of the toxicity tests are performed in containers. Toxicity can 
be as much as 2-fold higher in studies conducted in containers because plant roots and soil invertebrates cannot 
avoid the contaminated soil as they do under field conditions (Moradi et al., 2009). Toxicity also tends to be 
greater in plants grown in containers because the plants are typically grown under ideal conditions. The 
hardiness of plants in the natural environment is not reflected in these tests. In addition, benchmarks are 
typically derived from tests using species not likely to be present on the Site (i.e., crops and species of 
earthworms not native to Ontario) and which are typically more sensitive than species likely to be found on 
developed Sites in Ontario. In addition to the conservative nature of the benchmarks used in the toxicity 
assessment, maximum concentrations were used in the exposure assessment. Plant roots and soil 
invertebrates will avoid contaminated soil (Menon, et al., 2007; Lukkari & Haimi, 2005; Sousa, et al., 2008); so 
actual exposure is likely much lower than the maximum concentrations used in the assessment. 

Based on the identified risks to the ecological receptors, RMMs are required for the proposed land use of the 
Site. The RMMs proposed for the Site are discussed in Section 7.0. 

5.5.2 Qualitative Interpretation of Ecological Risks 

Ecological risks were quantitatively assessed; therefore no qualitative assessment was undertaken. 

5.5.3 Special Consideration for Environmentally-Sensitive Area 

The Site is not classified as a sensitive site. 

5.5.4 Interpretation of Off-Site Ecological Risks 

Current surrounding land uses consist of a mixture of commercial and industrial properties (including the 
EC Row Expressway Lands). The Site will ultimately be capped with a soil cover, limiting dust erosion to the 
surrounding properties. 

5.5.5 Ecological Property Specific Standards 

The ecological risk based concentrations for each chemical retained for quantitative evaluation in the ERA are 
provided in Table 5.5. The final PSS for the Site are also listed in this table. 
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Table 5.5: Ecological PSS for Direct Contact with Soil (µg/g) 

Parameter Units Maximum Final Ecological 
Concentration Standard 

Acenaphthylene µgig <1 NV 

Anthracene µgig 5.5 76 

Barium µgig 1100 3800 

Benz[a]anthracene µgig 7.1 2.47 

Benzo[ a]pyrene µgig 6.6 171 

Benzo[b ]fluoranthene µgig 10 NV 

Benzo[k]fluoranthene µgig 3.8 36 

Boron (Hot Water Soluble) µgig 2.5 3.8 

Cadmium µgig 45 57 

Chromium Total µgig 410 1197 

Copper µgig 210 570 

Dibenz[a h]anthracene µgig <1 NV 

Fluoranthene µgig 22 437 

lndeno[1 2 3-cd]pyrene µgig 4.7 1.8 

Lead µgig 600 2660 

Petroleum Hydrocarbons F1 µgig 120 608 

Petroleum Hydrocarbons F2 µgig 3600 494 
Petroleum Hydrocarbons F3 µgig 16000 4750 

Petroleum Hydrocarbons F4 µgig 27000 12540 

Phenanthrene µgig 21 30 

Polychlorinated Biphenyls µgig 3.8 78 

Zinc µgig 2700 1520 
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5.5.6 Discussion of Uncertainty 

Uncertainties related to the exposure and toxicity assessments of the ERA, and the potential implications that 
these uncertainties may have on the interpretation of risks are provided below: 

5.5.6.1 Exposure Assessment 

The maximum concentrations of COCs were used as the exposure point concentrations in soil in the ERA. 
This is a conservative approach for mammals and birds. For example, the CCME (1996) recommends the use 
of a "reasonable maximum exposure" concentration, specifically, the 95% upper confidence limit of the mean 
concentration as the exposure point concentration in soil. Use of maximum soil concentrations potentially 
overestimates exposure and risk to mammals and birds. The use of maximum measured concentrations as 
exposure point concentrations, while still conservative as it assumes that the maximum concentration occurs 
across the Site, is considered more appropriate for terrestrial plants and soil organisms as they occupy the Site 
100% of the time. 

The ERA also evaluated potential risks in the absence of risk management measures. However, soils/sediment 
to be dredged from the Drain and placed on-Site will be contained within Geotubes and covered by a clean soil 
cap, limiting direct exposure to ecological receptors. 

5.5.6.2 Toxicity Assessment 

Toxicity benchmarks are based on laboratory studies in which soils are amended with a bioavailable form of the 
chemical. The soils at the Site are likely weathered, and therefore, the bioavailability and toxicity of the 
chemicals are likely less than that for amended soils used to derive the toxicity benchmarks. Furthermore, 
for plants and earthworms, many of the toxicity studies are performed in containers. It has been demonstrated 
that toxicity can be up to 2-fold higher in studies conducted in containers because plant roots and earthworms 
cannot avoid the contaminated soil as they do under field conditions. Toxicity also tends to be greater in plants 
grown in containers because the plants are typically grown under ideal conditions. 

6.0 CONCLUSIONS/ RECOMMENDATIONS 
An RA was conducted for the property located at southwestern corner of the intersection of EC Row Expressway 
and Howard Avenue within the approximate boundary formed by EC Row Expressway (eastbound lanes) 
to north, Grand Marais Drain to the south, Howard Avenue to the east and the associated oft-ramp to the west, 
as shown on Figure 1, in general accordance with the requirements of 0. Reg. 153/04. The Site is currently 
owned by the City and is located within the road allowance of EC Row Expressway. 
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As part of the drain improvement program, some accumulated sediment material will be removed from the 
Grand Marais Drain (located along the southern portion of the Site) in order to provide adequate flood flow 
capacity in the drain. It is intended that the sediment removed from the drain will be placed within Geotubes 
which are proposed to be located within the RA property (Figure 1). Once in place, the Geotubes will be covered 
with a sufficient soil and/or granular isolation cap and the area will be suitably landscaped. There is no proposed 
change in the current land use. 

The objectives of the RA were as follows: 

• Quantitatively assess the potential risks to human and ecological receptors, if any, associated with 
identified GOGs in the soil/sediment intended to be placed at the Site based on continued use of the Site as 
an E.G. Row Expressway right-of-way; 

• Develop property specific standards considered to be protective of potential human and ecological 
receptors that are present at the Site without risk management measures in place; and 

• Identify risk management measures, if necessary, to a level of detail necessary to mitigate exposures by 
human and ecological receptors based on the results of the RA. 

The RA evaluated the following risks from the identified GOGs: 

• A quantitative assessment of potential human health risks was evaluated for a landscape maintenance and 
construction worker. The exposure pathways assessed included: direct contact with soil via ingestion, and 
dermal contact and inhalation of particulates. 

• A quantitative evaluation of potential ecological risks was evaluated for terrestrial plants and soil 
invertebrates. The exposure pathways assessed included direct contact with soil and exposure by soil 
invertebrates and plants. 

The RA assumed that the soils/sediments were exposed at surface and human and ecological receptors can 
potentially come in contact with identified GOGs via incidental ingestion, dermal contact and inhalation of 
particulates. This is a conservative approach given that the soils/sediments are placed in Geotubes and covered 
by a soil cap that meets the Table 3 SCSs. 

In the absence of risk management measures, the results of the HHRA indicate that increased risks are 
associated with direct contact soil/sediment by the landscape maintenance worker and construction worker. 
The results of the ERA indicate that increased risks are associated with direct contact soil/sediment by plants & 
soil invertebrates. Given that the Site is currently vacant, will remain vacant and will continue to be used as an 
E.G. Row Expressway right-of-way, the Site provides unattractive habitat to ecological receptors; therefore, it is 
unlikely that mammals and birds would use the site for any prolonged period of time. 

The findings of the RA conclude that for the continued use of the Site as an E.C. Row Expressway right-of-way, 
risk management measures are required to mitigate the identified risks to human and ecological receptors if the 
dredged soil/sediment is to be placed on the Site. 
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The construction methods that will be implemented as risk management measures to decrease direct contact 
with the proposed dredged soil/sediment placement at the Site includes: 

• The placement of clean fill soil caps, meeting the applicable Table 3 SCS, to block direct exposure 
to potentially impacted soil. 

In order to control the potential exposure to impacted soils below the proposed soil cap, the following 
administrative controls should be implemented: 

• Where work on the Site will encounter impacted soils, a Health and Safety Plan (HASP) shall be developed 
and implemented by the contractor responsible for the work prior to commencing the work; and, 

• Where work on the Site will encounter impacted soils, a Soil Management Plan (SMP) shall be developed 
and implemented by the contractor responsible for the work prior to commencing the work. 

Therefore, if the risk management measures described in Section 7.2 are implemented and the Site continues to 
be used as an E.C. Row Expressway right-of-way, the increased risks associated with the proposed placement 
of dredged soil/sediment at the Site can be mitigated. However, potential human and ecological risks should be 
re-evaluated if future concentrations reported at the Site exceed the maximum COC concentrations assessed in 
the RA or significant changes to the Site use are undertaken. 

6.1 Recommended Standards 
Proposed PSSs that are protective of human and ecological health were developed based on the continued use 
of the Site as an E.C. Row Expressway right-of-way. The human health standards were calculated based on 
meeting a target HQ of 0.2 for non-cancer effects and a target ILCR of 1 x1Q-6 for cancer effects. The ecological 
PSSs were calculated based on meeting a target HQ of 1. Risks were calculated without RMMs. The human 
health and ecological standards listed in Table 6.1 represent the lowest calculated standard without RMMs from 
the above mentioned tables. The proposed PSSs for the Site are provided in Table 6.1 and represent 
the maximum measured concentration plus 20% to account for sampling and laboratory analytical variability. 
The proposed PSS in 6.1 also take into account any required RMM. 

Table 6.1: Recommended Soil Property Specific Standards (µg/g) 

MOE Minimum Human Minimum 
Parameter Table 3 Maximum Health Based Ecological 

scs PSS Based PSS 

Acenaphthylene 0.17 <1 9.60E+OO NV 

Anthracene 0.74 5.5 4.20E+04 76 

Barium 670 1100 8.60E+03 3800 

Benz[a]anthracene 0.96 7.1 9.60E-01 2.47 

Benzo[ a]pyrene 0.3 6.6 9.60E-02 171 

Benzo[b]fluoranthene 0.96 10 9.60E-01 NV 

Benzo[k]fluoranthene 0.96 3.8 9.60E-01 36 

March 2015 
Report No. 1520609-R01 48 

Proposed RMM 
PSS 

1.2 

6.6 

1320 

8.5 

7.9 

12 

4.6 

Requirement 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

,...Golder 
\Z7 A.ssodates 



SLRA GRAND MARAIS DRAIN 

Table 6.1: Recommended Soil Property Specific Standards (µg/g) 

MOE Minimum Human Minimum 
Proposed RMM Parameter Table 3 Maximum Health Based Ecological 

scs PSS Based PSS PSS Requirement 

Boron (Hot Water Soluble) 2 2.5 NV 3.8 3 No 

Cadmium 1.9 45 7.90E+OO 57 54 Yes 

Chromium Total 160 410 2.40E+05 1197 492 No 

Copper 300 210 5.60E+03 570 252 No 

Dibenz[a h]anthracene 0.1 <1 9.60E-02 NV 1.2 Yes 

Fluoranthene 9.6 22 5.60E+03 437 26 No 

lndeno[1 2 3-cd]pyrene 0.95 4.7 9.60E-01 1.8 5.6 Yes 

Lead 120 600 1.00E+03 2660 720 No 

Petroleum Hydrocarbons F1 65 120 2.60E+04 608 144 No 

Petroleum Hydrocarbons F2 250 3600 2.20E+04 494 4320 Yes 

Petroleum Hydrocarbons F3 2500 16000 4.00E+04 4750 19200 Yes 

Petroleum Hydrocarbons F4 6600 27000 4.20E+04 12540 32400 Yes 

Phenanthrene 16 21 16 30 25 Yes 

Polychlorinated Biphenyls 1.1 3.8 2.70E+OO 78 4.6 Yes 

Zinc 340 2700 4.70E+04 1520 3240 Yes 

7 .0 RISK MANAGEMENT PLAN 
The RA property is locally depressed relative to EC Row Expressway and the associated access ramps. 
The area as a whole is elevated relative to the local landscape (and inferred natural ground surface elevation) 
due to the elevation of the grade as part of the construction of the EC Row Expressway and the related access 
ramps. The area generally slopes to the south towards the Grand Marais Drain (understood to be a municipal 
drain). The Site is currently grass covered. The Site is not developed with any buildings and is generally not 
intended for human use except for potential access by landscape and/or maintenance personnel. 

As part of the drain improvement program, some accumulated sediment material will be removed from the 
Grand Marais Drain (located along the southern portion of the Site) in order to provide adequate flood flow 
capacity in the drain. It is intended that the sediment removed from the drain will be placed within Geotubes 
which are proposed to be located within the RA property (Figure 1). Once in place, the Geotubes will be covered 
with a sufficient soil and/or granular isolation cap and the area will be suitably landscaped. 

This section outlines the basic components of a risk management plan (RMP) required for the Site, based on the 
findings of the RA, which demonstrated increased risks to human health and the environment from potential 
direct contact with contaminants found in the dredged soil/sediment to be placed on Site. 
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The construction methods that will suffice as RMMs for the Site includes: 

• The placement of clean fill soil caps, meeting the applicable Table 3 SCS, to block direct exposure 
to potentially impacted soil. 

In order to control the potential exposure to impacted soils below the proposed soil cap, the following 
administrative controls should be implemented: 

• Where work on the Site will encounter impacted soils, a Health and Safety Plan (HASP) shall be developed 
and implemented by the contractor responsible for the work prior to commencing the work; and 

• Where work on the Site will encounter impacted soils, a Soil Management Plan (SMP) shall be developed 
and implemented by the contractor responsible for the work prior to commencing the work. 

Details of the RMM are provided in Section 7.2. 

7 .1 Risk Management Performance Objectives 
The risk management performance objectives are required to ensure that the estimated risks are managed to 
meet the acceptable hazard quotient of 0.2 and incremental lifetime cancer risk of 1x10·6 for human health; and 
for ecological receptors, ecotoxicity HQ reduced to less than or equal to 1. 

In order to meet the requirements, RMM are required for the Site: 

• To block direct contact exposure by human and ecological receptors to impacted dredged soil/sediment to 
be placed at the Site. 

The proposed RMMs will limit unacceptable exposure to the human and ecological receptors through control of 
the relevant exposure pathways. The use of soil cap barriers to control the direct contact with soil pathway will 
effectively eliminate this exposure pathway to human and ecological receptors located at ground surface. 
For those receptors that may be exposed to soils beneath barriers (e.g. construction worker), the use of 
administrative (e.g ., a health and safety plan) and engineered controls (e.g., personal protective equipment) 
will also effectively reduce the direct contact with soil exposure pathway. 

7 .2 Risk Management Measures 
The following RMM are required at the Site to mitigate the calculated increased risks to human and ecological 
receptors from exposure to contaminants in dredged soil/sediment to be placed at the Site. 
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7.2.1 Shallow Soil Cap Barrier 

The shallow soil cap described below is consistent with the shallow soil cap barrier RMM described in the MOE's 
Approved Tier II Model (MOE, 2011c) and is considered a suitable RMM to block potential direct exposure to 
dredged soil/sediment to be placed at the Site. 

The shallow soil cap risk management measure consists of: 

a) capping of the impacted soils/sediments contained within the geotubes with a minimum of 0.5 meters of 
unimpacted soil (soil meeting the Table 3 SCS) immediately on top of the geotubes; 

b) Inspection and maintenance of the capping according to a program to ensure the continuing integrity of 
the capping, including: 

a. at least semi-annual (spring and fall) inspections of the capping; 
b. the noting of any deficiencies in the capping observed during the inspection or any other time; 
c. the repair forthwith of any such deficiencies; and 
d. the recording of inspections, deficiencies and repairs in a log book maintained by or on behalf of 

the owner of the RA property from time to time. 
c) Inspection and maintenance, as described above, with respect to any fencing on the RA property so 

long as fencing is required because the RA property or any part thereof is not being used or developed; 
and 

d) Ongoing and perpetual maintenance of the capping by the owner of the RA property from time to time. 

7.2.2 Health and Safety Plans 

Where work on the Site will encounter impacted soils beneath the cap, a HASP shall be developed and 
implemented by the contractor responsible for the work prior to commencing the work. The HASP shall be 
developed for the Site and implemented during all intrusive activities potentially in · contact with or exposing 
COCs identified on the Site or portions of the Site and a copy shall be maintained on the Property for the 
duration of all intrusive activities. This HASP shall meet the following requirements: 

1) The HASP shall be prepared by a competent person having knowledge of sound occupational health and 
safety practices pertaining to exposures to contaminants including metals; and 

2) The HASP shall prescribe engineered controls and/or personal protective equipment to reduce dermal 
contact, incidental ingestion and/or inhalation of particulates by workers to the contaminants of concern. 
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7.2.3 Soil Management Plan 

Potentially impacted soil removed from the Site should be managed in accordance with Ontario Regulation 347. 
In the event that contaminated materials are removed from the Site, materials will be hauled by licensed 
contractors to facilities holding approvals or permits, as required, to accept these materials. Materials confirmed 
to be waste will be disposed of at an MOE-approved facility. Prior to the identification of disposal options, 
a Qualified Person shall collect samples for waste characterization testing of materials intended for removal or 
disposal. Samples will be analyzed by Toxicity Characteristic Leaching Procedure (TCLP) for comparison to 
Schedule 4 leachate quality criteria as listed under 0. Reg. 347. TCLP analysis will include all parameters on 
Schedule 4 that are reasonably expected to be present based on the source location of these materials within 
the Site, taking into account the previous characterization work as documented in the Risk Assessment 
applicable to the source area. 

Should hazardous waste be generated during construction, registration as a waste generator outlined in 
Ontario Regulation 347 will be required and shall be undertaken by the site owner or its designated agent. 

Waste characterization results for soil to be disposed from the Site and manifests for shipments of wastes to a 
licensed waste receiver will be retained on Site. 

7 .3 Duration of Risk Management Measures 
It is proposed that the risk management measures provided herein remain in place as long as the impacted 
soils/sediments remain at the Site. If there is a change in land use, the RA should be revised to reflect new 
RMM required for the proposed land use, if necessary. 

8.0 LIMITATIONS AND USE OF THIS REPORT 
This report has been prepared for the use of Landmark Engineers Inc., the City of Windsor and the 
Essex Region Conservation Authority. This report provides a risk assessment for the property located at 
southwestern corner of the intersection of EC Row Expressway and Howard Avenue within the approximate 
boundary formed by EC Row Expressway (eastbound lanes) to the north, Grand Marais Drain to the south, 
Howard Avenue to the east and the associated off-ramp to the west, in Windsor, Ontario, as shown on Figure 1. 
Any use of this report by a third party is prohibited and without the prior permission of Golder. No assurance is 
made regarding the accuracy and completeness of these data. Golder Associates Ltd. disclaims responsibility 
for consequential financial effects on transactions or property values, or requirements for follow-up actions and 
costs. 

The report is based on data and information collected during investigation programs conducted by 
Golder Associates Ltd. and others. Golder Associates Ltd. has reliance on the previous data and information 
provided by Landmark Engineers Inc. It is based solely on the conditions on the subject Site encountered at the 
time of these Site investigations. 
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The assessment of the environmental conditions and hazards at this Site has been made using the results of 
chemical analysis of discrete soil and sediment samples from a limited number of locations. The Site conditions 
between sampling locations have been inferred based on conditions observed at test locations. 
Subsurface conditions will vary between and beyond sample locations. Additional study, including further 
subsurface investigation, can reduce the inherent uncertainties associated with this type of study. However, 
it may not be possible, even with exhaustive sampling and testing, to dismiss the possibility that part of a Site 
may be impacted and remain undetected. 

The services performed as described in this report were conducted in a manner consistent with the level of care 
and skill normally exercised by other members of the engineering and science professions currently practicing 
under similar conditions, subject to the time limits and financial and physical constraints applicable to the 
services. 

The content of this report is based on information collected during Site investigations, our present understanding 
of the Site conditions, and our professional judgment in light of such information at the time of this report. 
This report provides a professional opinion and, therefore, no warranty is either expressed, implied, or made as 
to the conclusions, advice and recommendations offered in this report. This report does not provide a legal 
opinion regarding compliance with applicable laws. With respect to regulatory compliance issues, it should be 
noted that regulatory statutes and the interpretation of regulatory statutes are subject to change. 

The findings and conclusions of the RA are valid only as of the date of the report. If the proposed land use for 
the Site changes, risk assessment and site remediation requirements should be re-evaluated, and as warranted, 
an updated RA should be performed. 

If new information is discovered in future work, including excavations, borings, or other studies, or the land use 
or design concept change, Golder Associates Ltd. should be requested to re-evaluate the conclusions of this 
report, and to provide amendments as required. 
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Conceptual Site Model fo r Human Receptors - No Risk Management Measures FIGURE 2 
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Conceptual Site Model for Human Receptors - With Risk Management Measures FIGURE 3 
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Conceptual Site Model for Ecological Receptors - No Risk Management Measures FIGURE 4 
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Conceptual Site Model for Ecological Receptors - With Risk Management Measures FIGURE 5 

Contaminant Contaminant Contaminant Release Environmental Transport Exposure Ecolog ical 
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March 2015 

Parameter 

Antimon 
Arsenic 
Barium 
Be Ilium 
Boron Hot Water Soluble 
Cadmium 
Chromium 
Chromium VI 
Cobalt 
Co er 
Lead 

Selenium 
Silver 
Thall ium 
Vanadium 
Zinc 
Boron Total 
Uranium 

Table I 
Analytical Results for Metals and lnorganics in Sediment Samples 

Screening Level Risk Assessment 
Central Grand Marais Drain 

Windsor, Ontario 

1520609 
Page 1 of 13 

Sample Identification: SS-A1 SS-A2 SS-81 SS-B2 

Units 

Sample Date: 
Sample Location: 

MOE Table 3 
Standards 

50 
18 

670 
10 
2 

1.9 
160 
10 
100 
300 
120 
20 
40 
340 
5.5 
50 
3.3 
86 

340 
120 
33 

Notes 

< 

µg/g 

MOE Table 3 
Standards 

3-Dec-14 3-Dec-14 3-Dec-14 3-Dec-14 
u er er u er Lower 

4. 2.4 4.6 4.6 
11 14 11 11 

410 
0 .73 
1. 

0.29 0.14 0.30 0.48 
4.5 3.6 4.0 4.8 
120 72 160 140 
1.1 0.83 1.1 1.5 
1.1 0.52 0.93 

0.38 0.32 0.38 
35 

Not anal zed or not applicable. 
Less than reported detection limit as indicated. 
Micrograms per gram. 
Ministry of the Environment Soil , Ground Water and Sediment Standards for Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (A ril 15, 2011 . 
Concentration exceeding the MOE Table 3 Standard 
Metres below ground surface. 
Table to be read in con·unction with accompanyin report. 

Golder Associates Ltd. 
Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Antimon 
Arsenic 
Barium 
Be Ilium 
Boron Hot Water Soluble 
Cadmium 
Chromium 
Chromium VI 
Cobalt 
Co er 

Silver 
Thallium 
Vanadium 
Zinc 
Boron Total 
Uranium 

Table I 
Analytical Results for Metals and lnorganics in Sediment Samples 

Screening Level Risk Assessment 
Central Grand Marais Drain 

Windsor, Ontario 

1520609 
Page 2 of 13 

Sample Identification: SS-C SS-0 SD-301A SD-3018 

Units 

Sample Date: 
Sample Location: 

MOE Table 3 
Standards 

50 
18 

670 
10 
2 

1.9 
160 
10 
100 
300 
120 
20 
40 
340 
5.5 
50 
3.3 
86 

340 
120 
33 

Notes 
-
< 

µg/g 

MOE Table 3 
Standards 

II '"ij..,_,; 

mbgs 

3-Dec-14 3-Dec-14 23-0ct-12 23/10/2012 
N/A N/A Oto 0.15 0.30 to 0.38 

<0.2 <0.2 <0.2 <0.2 
6.1 10 4.7 15 

0.37 0.46 0.22 0.26 
5.0 11 7.6 6 
51 58 50 44 

0.84 1.5 0.73 1 
0.52 1.4 4.9 
0.18 0.29 0.2 

Not analvzed or not applicable. 
Less than reported detection limit as indicated. 
Micrograms per gram. 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (April 15, 2011 ). 
Concentration exceeding the MOE Table 3 Standard. 
Metres below ground surface. 
Table to be read in conjunction with accompanyinQ report. 

Golder Associates Ltd. 
Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Antimon 
Arsenic 
Barium 
Be lliu 
Boron Hot Water Soluble 
Cadmium 
Chromium 
Chromium VI 
Cobalt 
Co er 
Lead 

Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Boron Total 
Uranium 

Table I 
Analytical Results for Metals and lnorganics in Sediment Samples 

Screening Level Risk Assessment 
Central Grand Marais Drain 

Windsor, Ontario 

Sample Identification: SD-301C SD-302A SD-3028 SD-302C 
Sample Date: 23/10/2012 23-0ct-12 23-0ct-12 23-0ct-12 

Sample Location: 2.03 to 2.13 0.15 0.30 to 0.41 2.03 to 2.13 

Units 
MOE Table 3 
Standards 

0 1.8 4.9 
18 5.8 9.3 

670 390 420 
10 0.48 
2 2 

1.9 
1 0 
10 

100 
300 
120 
20 0.44 0.63 0.29 0.48 
40 4.8 5.9 3.8 4.9 
340 180 81 45 180 
5.5 1.2 2.1 0.83 1.2 
50 0.99 2 .2 2.1 1.7 
3.3 0.27 0.16 0.18 0.096 
86 24 22 15 21 

340 
120 
33 

Notes 
- Not analvzed or not applicable. 
< Less than reported detection limit as indicated. 

µg/g Micrograms per gram. 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under 

MOE Table 3 Part XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition 
Standards Standards in a Non-Potable Ground Water Condition for industrial/commercial/community 

oropertv use for medium to fine textured soil (April 15, 2011). 
~ Concentration exceeding the MOE Table 3 Standard. 

mbgs Metres below ground surface. 
Table to be read in conjunction with accompanvina report. 

Golder Associates Ltd. 

1520609 
Page 3 of 13 

SD-401 
23-0ct-12 
Oto 0.30 

0.27 
3.5 
130 

1 
1.3 

0.26 
28 

Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Benzene 
Toluene 
Eth !benzene 
Total X lenes 

PHC F1 (C6 - C10) 
PHC F2 (>C10 - C16) 
PHC F3 >C16 - C34 
PHC F4 (>C34 - C50 
PHC F4 Gravimetric (>C50) 

Table II 
Analytical Results for Petroleum Hydrocarbons and BTEX in Sediment Samples 

Screening Level Risk Assessment 

1520609 
Page 4 of 13 

Sample Identification: 
Sample Date: 

Sample Depth (mbgs): 

Units 
MOE Table3 

Standards 
0.4 
78 
19 
30 

65 
250 

2500 
6600 
6600 

--
< 

µq/q 

MOE Table 3 
Standards 

W!l'O: ;u,-,;,.~I' 
mbgs 

Central Grand Marais Drain 
Windsor, Ontario 

SS-A1 SS-A2 SS-B1 SS-B2 
3-Dec-14 3-Dec-14 3-Dec-14 3-Dec-14 
u er Lower u er Lower 

<0.020 <0.020 <0.020 <0.040 
0.051 0.054 0.036 <0.040 
0.024 <0.020 <0.020 <0.040 
0.42 0.19 0.36 0.35 

-~·.-.. --..--,, -.~"l""-=-~~~X'J51'-" ..... ~"'ii"i,-lllr. 
I •1: !,1~~:iJl'~;~.idf1~J~" ,...'~ ,-:,1•)~ 

• 7cr=~~··-7'~--r;~-·~~.- •-; -:r ~,7?""":"",..f':~. "fFi_-:,-.1,.-:-:-.:~::·;:.;.:-:, .. --~ 
,:..._,• •• , • .. ,.I_J , . - ., _:_" · < . ._.._- - ~•--•=,'~ , .:~-~~ .:_' 1~1-:·;.[~.:,:~:~~..._•:: ... -~.ljj 

Not analyzed or not applicable. 
Less than reported detection limit as indicated. 
Microqrams per gram. 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (Aoril 15, 2011 ). 
Concentration exceeding the MOE Table 3 Standard 
Metres below ground surface. 
Xvlenes (Total) represents the sum of p+m- and o-xylenes. 
PHC F1 (C6-10) values do not include BTEX. 
Table to be read in conjunction with accompanying report. 

Golder Associates Ltd. 
Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Benzene 
Toluene 
Eth !benzene 
Total X lenes 

PHC F1 C6 - C10) 
PHC F2 (>C10 - C16) 
PHC F3 >C16 - C34 
PHC F4 >C34 - C50) 
PHC F4 Gravimetric {>C50) 

Table II 
Analytical Results for Petroleum Hydrocarbons and BTEX in Sediment Samples 

Screening Level Risk Assessment 

1520609 
Page 5 of 13 

Sample Identification: 
Sample Date: 

Sample Depth (mbgs): 

Units 

I 

MOE Table 3 
Standards 

0.4 
78 
19 
30 

65 
250 
2500 
6600 
6600 

-
< 

µq/q 

MOE Table 3 
Standards 

mbgs 

Central Grand Marais Drain 
Windsor, Ontario 

SS-C SS-D SD-301A SD-3018 
3-Dec-14 3-Dec-14 24-0ct-12 24-0ct-12 

NIA NIA 0 to 0.15 0.30 to 0.38 

<0.020 <0.040 <0.16 <0.24 
0.034 <0.040 0.43 <0.24 
<0.020 <0.040 <0.16 <0.24 
<0.040 0.11 <0.16 <0.24 

18 <20 <20 <30 
~ - - - ~ ~------:·~ ~- ~--~~i 

. . 
• ' , • .'•1 

' ~ - - I· ' . - - -,-,-~f ,, ~ . ,,_ .. ' .. .,s_, 
.,. • . • - ,-~ ~ ~".'.:'•i'. , ,··w,-,~ 

Not analyzed or not applicable. 
Less than reported detection limit as indicated. 
Micromams per qram. 
Ministry of the Environment Soil , Ground Water and Sediment Standards for Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (April 15, 2011 ). 
Concentration exceeding the MOE Table 3 Standard. 
Metres below qround surface. 
Xvlenes (Total) represents the sum of p+m- and o-xvlenes. 
PHC F1 (C6-10) values do not include BTEX. 
Table to be read in conjunction with accompanying report. 

Golder Associates Ltd. 
Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Benzene 
Toluene 
Eth !benzene 
Total X lenes 

PHC F1 C6 - C10 
PHC F2 (>C10 - C16) 
PHC F3 >C16 - C34 
PHC F4 >C34 - CSO) 
PHC F4 Gravimetric (>C50) 

Table II 
Analytical Results for Petroleum Hydrocarbons and BTEX in Sediment Samples 

Screening Level Risk Assessment 

1520609 
Page 6 of 13 

Sample Identification: 
Sample Date: 

Sample Depth (mbgs): 

Units 
MOE Table 3 
Standards 

0.4 
78 
19 
30 

65 
250 

2500 
6600 
6600 

--
< 

µg/g 

MOE Table 3 
Standards 

ti :21 
mbgs 

Central Grand Marais Drain 
Windsor, Ontario 

SD-301C S0-302A SD-302B SD-302C 50-401 
24-0ct-12 24-0ct-12 24-0ct-12 24-0ct-12 23-0ct-12 

2.03to2.13 0.15 0.30 to 0.41 2.03 to 2.13 Oto 0.30 

<0.40 <0.060 <0.48 <0.40 <0.020 
0.52 0.19 <0.48 <0.40 0.1 
<0.40 0.11 <0.48 <0.40 <0.020 

2.2 0.27 <0.48 2.8 0.15 

Not analyzed or not applicable. 
Less than reported detection limit as indicated. 
MicroQrams per gram. 

Ministry of the Environment Soil , Ground Water and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards in a Non-Potable 

Ground Water Condition for industrial/commercial/community property use for medium to fine textured soil 
(April 15, 2011 ). 

Concentration exceeding the MOE Table 3 Standard. 
Metres below ground surface. 
Xylenes (Total) represents the sum of p+m- and o-xylenes. 
PHC F1 (C6-10) values do not include BTEX. 
Table to be read in conjunction with accompanying report. 

Golder Associates Ltd. 
Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Acetone 
Benzene 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 

Chloroform 
Oibromochloromethane 
1 2-Dichlorobenzene 

1,3-Dichlorobenzene 
1 4-Dichlorobenzene 

1, 1-Dichloroethane 
1 2-Dichloroethane 

1 1-Clichloroeth,lene 

Cis-1,2-Dichloroethvlene 
Trans-1,2-Dichloroethvlene 

1,2-Dichloroorooane 
Cis-1,3-Dichloropropvlene 

Trans-1 3-Dichlorooroovlene 
1,3-Dichloronroovlene (Total} 

Ethvlbenzene 

Ethylene Dibromide 

Methvl Ethvl Ketone 

Methvlene Chloride 
Methvl lsobutvl Ketone 
Methvl-t-Butvl Ether 

Stvrene 

1, 1, 1,2-Telrachloroethane 
1, 1,2,2-Tetrachloroethane 

Toluene 
Tetrachloroethvlene 

1 1, 1-Trichloroethane 
1 1,2-Trichloroethane 

Trichloroethvlene 

Vinvl Chloride 
m-Xvlene & o-Xvlene 

o-Xvlene 
Xylenes (Total) 

Dichlorodifluoromethane 
Hexane(n) 
Trichlorofluoromelhane 

Table Ill 
Analytical Results for Volatile Organic Componds In Sediment Samples 

Screening Level Risk Assessment 

1520609 
Page 7 of 13 

Sample Identification: 

Sample Date: 
Sample Depth (mbgs): 

Units 
MOE Table 3 

Standards 
µgig 28 

µgig 0.4 
µgig 18 
µgig 1.7 
µgig 0.05 
µgig 1.5 

µgig 2.7 
µgig 0.18 
µgig 13 
µgig 8.5 
µgig 12 
µgig 0.84 
µgig 21 
µgig 0.05 
µgig 0.48 
µgig 37 

µgig 9.3 
µgig 0.68 
µgig 0.21 
µgig 0.21 
µgig 0.21 

µgig 19 
µgig 0.05 
µgig 88 
µgig 2 
µgig 210 

µgig 3.2 
µgig 43 
µgig 0.11 
µgig 0.094 
µg/g 78 

µg/g 21 
µg/g 12 
µgig 0.11 
µgig 0.61 
µg/g 0.25 

µgig --
µg/g --
µgig 30 
µgig 25 
µg/g 88 

uglg 5.8 

--
< 

""'" 

MOE Table 3 
Standards 

mbgs 

Central Grand Marais Drain 
Windsor, Ontario 

SD-301A SD-3018 SD-301C SD-302A SD-3028 SD-302C SD-401 
24-0ct-12 24-0ct-12 24-0ct-12 24-0ct-12 24-0ct-12 24-0ct-12 23-0ct-12 

Oto 0.15 0.30 to 0.38 2.03 to 2.13 0.15 0.30 to 0.38 2.03 to 2.13 O lo 0.30 

<4.0 <6.0 <10 <1.5 <12 <10 <0.50 
<0. 16 <0.24 <0.40 <0.060 <0.48 <0.40 <0.020 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1 .2 <1.0 <0.050 

<0.40 <0.60 <1 .0 <0.15 <1.2 <1 .0 <0.050 
<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 
<0.40 <0.60 <1.0 <0.15 <1.2 1.9 0.28 
<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0. 15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1 .0 <0.050 
<0.40 <0.60 <1.0 <0. 15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0. 15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1 .2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.24 <0.36 <0.60 <0,090 <0.72 <0.60 <0.030 
<0.32 <0.48 <0.80 <0.12 <0.96 <0.80 <0.040 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.16 <0.24 <0.40 0.11 <0.48 <0.40 <0.020 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<4.0 <6.0 <10 <1.5 <12 <10 <0.50 
<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<4.0 <6.0 <10 <1.5 <12 <10 <0.50 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1 .0 0.18 <1.2 <1.0 <0.050 

<0.40 <0.60 <1 .0 <0.15 <1.2 <1.0 <0.050 
<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

0.43 <0.24 0.52 0.19 <0.48 <0.40 0.1 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1 .0 <0.15 <1.2 <1.0 <0.050 
<0.40 <0.60 <1.0 <0.1 5 <1.2 <1.0 <0.050 

<0.16 <0.24 <0.40 <0.060 <0.48 <0.40 <0.020 

<0.16 <0.24 0.87 0.16 <0.48 1 0.11 
<0.16 <0.24 1.3 0.11 <0.48 1.7 0.036 

<0.16 <0.24 2.2 0.27 <0.48 2.8 0.15 
<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 
<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

<0.40 <0.60 <1.0 <0.15 <1.2 <1.0 <0.050 

Not analyzed or not applicable. --1 Less than reported detection limit as indicated. 
Microorams ner oram. I 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground 
Water Condition for industrial/commercial/community property use for medium to fine textured soil (April 15, 
2011). 

Metres below around surface. 
Table to be read fn conjunction with accompanying report.. 

Golder Associates Ltd. 
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Parameter 

Table IV 
Analytical Results for Polycyclic Aromatic Hydrocarbons in Sediment Samples 

Screening Level Risk Assessment 
Central Grand Marais Drain 

Windsor, Ontario 

Sample Identification: SS-A1 SS-A2 SS-B1 
Sample Date: 3-Dec-14 3-Dec-14 3-Dec-14 

Sample Depth (mbgs): u er Lower u er 

Units 
MOE Table 3 
Standards 

96 
0.17 
0.74 
0.96 
0.3 
0.96 . 7 0 . 
9.6 0.35 0.38 
0.96 0.27 0.28 
9.6 0.6 0.87 
0.1 0.066 0.074 
9.6 2.9 1.6 2.2 
69 1.1 0.22 0.79 

0.95 0.79 0.37 0.32 
85 3.3 0.46 2.3 
85 3.9 0.38 2.6 
85 7.1 0.84 4.9 
28 <0.40 0.10 <0.40 
16 5.5 1.4 4.0 
96 2.4 1.3 1.6 

Notes 
- Not analyzed or not applicable. 
< Less than reported detection limit as indicated. 

µo/g Microarams per aram. 

SS-B2 
3-Dec-14 

Lower 

5.2 
1.0 

0.72 
1.6 
1.8 
3.4 

<0.40 
4.6 
3.9 

Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part 

1520609 
Page 8 of 13 

MOE Table 3 XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
Standards 

. ,. 
,, 

mbgs 

in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (April 15, 2011 ) . 
Concentration exceeding the MOE Table 3 Standard. 
Metres below ground surface. 
Table to be read in coniunction with accompanyina report. 

Golder Associates Ltd. 
Prepared by: SC 
Checked by: SW 
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Parameter 

Table IV 
Analytical Results for Polycyclic Aromatic Hydrocarbons in Sediment Samples 

Screening Level Risk Assessment 

Sample Identification: 
Sample Date: 

Sample Depth (mbgs): 

Units 
MOE Table 3 
Standards 

Notes 

96 
0.17 
0. 
0.96 
0.3 
0.96 
9.6 
0.96 
9.6 
0.1 
9.6 
69 

0.95 
85 
85 
85 
28 
16 
96 

-
< 

µg/g 

MOE Table 3 
Standards 

Central Grand Marais Drain 
Windsor, Ontario 

SS-C SS-D SD-301A SD-301B 
3-Dec-14 3-Dec-14 24-0ct-12 24-0ct-12 

NIA N/A 0 to 0.15 0.30 to 0.38 

1.8 

3.9 
1.9 1.4 

0.78 0.8 
2.2 2.7 0.18 <1.0 
2.2 2.8 0.26 <1.0 
4.4 5.5 0.44 <1.4 

<0.30 0.31 0.29 <1.0 
6.3 7.5 7.6 11 
4.0 3.4 11 17 

Not analyzed or not applicable. 
Less than reported detection limit as indicated. 
Micrograms per gram. 
Ministry of the Environment Soil , Ground Water and Sediment Standards for Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (April 15, 2011 ). 

~ Concentration exceeding the MOE Table 3 Standard. 
mbgs Metres below ground surface. 

Table to be read in conjunction with accompanying report. 

Golder Associates Ltd. 
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Parameter 

Table IV 
Analytical Results for Polycyclic Aromatic Hydrocarbons in Sediment Samples 

Screening Level Risk Assessment 
Central Grand Marais Drain 

Windsor, Ontario 

Sample Identification: SD-301C SD-302A SD-3028 SD-302C SD-401 
Sample Date: 24-0ct-12 24-0ct-12 24-0ct-12 24-0ct-12 23/10/2012 

Sample Depth (mbgs): 2.03 to 2.13 0.15 0.30 to 0.41 2.03 to 2.13 0 to 0.30 

Units 
MOE Table3 

Standards 
96 <1.0 <1.0 

0.17 <1.0 
0.74 <1.0 
0.96 <1.0 
0.3 <1.0 
0.9 1. 
9.6 <1.0 
0.96 <1.0 <1.0 
9.6 2.2 <1.0 
0.1 <1.0 <1.0 

.6 6.4 1.6 
69 8 <1.0 

0.95 <1.0 <1 .0 
85 14 <1.0 
85 <1.0 19 <1.0 
85 <1.4 33 <1.4 
28 <1.0 <1.0 <1.0 
16 8.5 3.4 2 
96 8.6 10 5 6 1.5 

Notes 
-- Not analyzed or not applicable. 
< Less than reported detection limit as indicated. 

µg/g Microarams per aram. 
Ministry of the Environment Soil, Ground Water and Sediment Standards for 

MOE Table 3 Use Under Part XV.1 of the Environmental Protection Act, Table 3: Full Depth 
Standards Generic Site Condition Standards in a Non-Potable Ground Water Condition 

for industrial/commercial/community property use for medium to fine textured 
Concentration exceeding the MOE Table 3 Standard. 

mbgs Metres below ground surface. 
Table to be read in conjunction with accompanyina report. 

Golder Associates Ltd. 

1520609 
Page 10 of 13 

Prepared by: SC 
Checked by: SW 



March 2015 

Parameter 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 
Total PCB 

Table V 
Analytical Results for Polychlorinated Biphenyls in Sediment Samples 

Screening Level Risk Assessment 

Sample Identification: 
Sample Date: 

Sample Depth (mbgs): 

Units 
MOE Table 3 
Standards 

1.1 

Notes 

< 
µ / 

MOE Table 3 
Standards 

Central Grand Marais Drain 
Windsor, Ontario 

SS-A1 SS-A2 SS-B1 SS-B2 
3-Dec-14 3-Dec-14 3-Dec-14 3-Dec-14 

U er Lower U er Lower 

0.057 0.056 0.21 0.15 
<0.010 <0.010 <0.10 <0. 10 
0.26 0.25 1.3 0.81 
0.10 0.085 0.47 0.76 

0.41 0.4 

Not analyzed or not applicable. 
Less than reported detection limit as indicated. 

Ministry o the Environment Soil, Ground Water and Sediment Standards or Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (April 15, 2011 ). 
Concentration exceeding the MOE Table 3 Standard. 
Metres below ground surface. 
Table to be read in con·unction with accompan ing report. 

Golder Associates Ltd. 

1520609 
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Parameter 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 
Total PCB 

Table V 
Analytical Results for Polychlorinated Biphenyls in Sediment Samples 

Screening Level Risk Assessment 

Sample Identification: 
Sample Date: 

Sample Depth (mbgs): 

Units MOE Table 3 
Standards 

1.1 

Notes 

< 
µ / 

MOE Table 3 
Standards 

mbgs 

Central Grand Marais Drain 
Windsor, Ontario 

SS-C SS-D SD-301A SD-3018 
3-Dec-14 3-Dec-14 24-0ct-12 24-0ct-12 

N/A NIA Oto 0.15 0.30 to 0.38 

<0.020 <0.020 
<0.020 <0.020 
<0.020 <0.020 

0.19 0.27 <0.020 0.13 
<0.020 <0.020 <0.020 <0.020 
0.38 0.45 0.79 0.19 
0.33 0.39 0.89 0.45 

<0.020 <0.020 
<0.020 

0.9 1.1 0.76 

Not analyzed or not applicable. 
Less than reported detection limit as indicated . 
Micro rams per ram. 
Ministry o the Environment Soi , Ground Water and Sediment tandards or Use Under Part 
XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 
medium to fine textured soil (April 15, 2011 ). 
Concentration exceeding the MOE Table 3 Standard. 
Metres below ground surface. 
Table to be read in con·unction with accompan in report. 

Golder Associates Ltd. 
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Parameter 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 
Total PCB 

Table V 
Analytical Results for Polychlorinated Biphenyls in Sediment Samples 

Screening Level Risk Assessment 
Central Grand Marais Drain 

Windsor, Ontario 

Sample Identification: SD-301C SD-302A SD-3028 SD-302C SD-401 
Sample Date: 24-0ct-12 24-0ct-12 24-0ct-12 24-0ct-12 23/10/2012 

Sample Depth (mbgs): 2.03 to 2.13 0.15 0.30 to 0.41 2.03 to 2.13 0 to 0.30 

Units 
MOE Table 3 
Standards 

<0.10 <0.10 <0.020 <0.20 <0.10 
<0.10 <0.10 <0.020 <0.20 <0.10 
<0.10 <0.10 <0.020 <0.20 <0.10 
0.29 <0.10 0.14 0.94 0.25 

<0.10 <0.10 <0.020 <0.20 <0.10 
1.3 0.44 0.23 1.8 0.66 

0.86 0.82 0.45 0.49 
<0.10 <0.10 <0.020 <0.20 <0.10 
<0.10 <0.10 <0.020 <0.20 <0.10 

1.1 r:: = -., - . . _- ~ . ·. • . - ' 0.82 

Notes 
- Not analyzed or not applicable. 
< Less than reported detection limit as indicated. 

µg/g Micrograms per gram. 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part 

MOE Table 3 XV.1 of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards 
Standards in a Non-Potable Ground Water Condition for industrial/commercial/community property use for 

medium to fine textured soil (April 15, 2011 ). 
Concentration exceeding the MOE Table 3 Standard. 

mbgs Metres below ground surface. 
Table to be read in conjunction with accompanyinQ report. 

Golder Associates Ltd. 
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Education 
B.Sc. Specialization: 
Biomedical Toxicology 
(Hons), University of 
Guelph, 1990 

Certifications 
Diplomate of American 
Board of Toxicology, 
2004 

Resume THERESA REPASO-SUBANG 

Golder Associates Ltd. - Mississauga 

Ms. Theresa Repaso-Subang, B.Sc., DABT, QPRA 
In 1990, Ms. Theresa Repaso-Subang graduated from the University of Guelph 
with an Honours B.Sc. specializing in biomedical toxicology. She has 17 years of 
direct experience and training in environmental and human health toxicology, 
and risk assessment. She is one of 40 Canadian toxicologists who are board
certified with the American Board of Toxicology. She is a member of the Society 
for Risk Analysis, Society for Environmental Toxicology and Chemistry, Society 
of Toxicology and Society for Toxicology of Canada. 

During the 10 years with Conestoga-Rovers & Associates, she provided a 
leadership role in the design and conduct of site-specific risk assessment under 
various U.S. regulatory programs including CERCLA (Comprehensive 
Environmental Response, Compensation , and Liability Act or Superfund}, RCRA 
(Resource Conservation and Recovery Act), state-lead and voluntary agency 
programs. Ms. Repaso-Subang provided expert advice, technical expertise and 
training in the areas of environmental & human health toxicology, risk 
assessment and risk management for their staff across the United States. 

Ms. Repaso-Subang carried out over 200 quantitative risk assessments, 60 of 
which were under the Superfund program in the United States. She has 
completed numerous risk assessment projects for a range of environmental 
programs in the United States and in Canada related to chemical disposal sites, 
incinerators, landfills, operating plant sites, production practices and chemical 
spills. Using her knowledge of toxicology, she has developed several exposure 
models to address key issues in toxicology, human health and environmental risk 
assessment. To carry out quantitative risk assessments under the regulatory 
frameworks in the United States and Canada, she has applied several 
environmental fate and uptake models to estimate human exposure to 
environmental impacts in soil, ground water, surface water, sediments and biota. 
She is very familiar with environmental fate and/or exposure models as per the 
US EPA Soil Screening Level Guidance (1996), the US EPA Supplemental 
Guidance for Developing Soil Screening Levels for Superfund Sites (2001) , the 
American Society for Testing and Materials Standard Guide for Risk-Based 
Correction Action Applied at Petroleum Release Sites, and the Johnson & 
Ettinger model to evaluate vapour intrusion models into buildings. Ms. Repaso
Subang has assessed the uptake of various pesticides and PCBs in sediments 
and surface water by fish, the bioavailability of chemicals in soils and subsequent 
root and/or foliage uptake by plants (including homegrown garden vegetables) . 

Ms. Repaso-Subang developed health-based objectives to be applied as 
remediation levels or screening benchmarks for numerous sites. In addition, she 
performed critical reviews of risk assessments prepared by both US EPA and 
state agencies. 

As a member of the GlobalTox team of environmental professionals, Ms. 
Repaso-Subang provided scientific leadership and direction to technical staff. 
She designed, conducted and managed numerous risk assessments under the 

,,.-,. Golder 
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1996 Guidelines and under Ontario Regulation 153/04. She is the project 
manager and team coordinator for reviews of RAs under the 1996 Guidelines 
and, for reviews of PSFs and RAs under the O.Reg.153/04 on behalf of the MOE 
from 2002 to 2007. She has been actively involved in a number of occupational 
health investigations, environmental and civil litigation cases. 

Employment History 

Golder Associates Ltd. - Mississauga, Ontario 
Team Leader, Toxicology and Risk Assessment Group (2007) 

Qualified Person for risk assessment under O.Reg. 153/04 of Ontario's 
Environmental Protection Act. She has 18 years experience in the fields of 
human health and ecological risk assessment, environmental impact 
assessment, environmental modelling and site assessment. She is responsible 
for senior project direction/review and project management role in environmental 
risk projects. Her responsibilities also include business development and 
marketing initiatives as well as staff management including work allocation, team 
building, mentoring and performance reviews. 

Globa/Tox International Consultants Inc. - Guelph, Ontario 
Assistant Manager- Toxicology and Risk Assessment Division (2006 to 2007) 

Her responsibilities include administrative and technical functions, business 
development and marketing initiatives. Her staff management responsibilities 
include work allocation, team building, mentoring and performance reviews. Her 
technical responsibilities include project direction, senior review and project 
management role on projects. 

Globa/Tox International Consultants Inc. - Guelph, Ontario 
Senior Risk Assessment Specialists I Toxicology (2002 to 2007) 

Completion of risk assessments in accordance with the Ontario Regulation 
153/04 and for assessing human health risks associated with soil, air and water
borne contaminants as required by the MOE. Responsible for coordinating a 
multi-disciplinary team approach (human health, ecological, hydrogeological and 
site characterization) to the review of brownfield risk assessments under contract 
to the MOE. Completion or risk assessments in accordance with federal 
guidelines for Health and Environment Canada as well as other public sector 
clients. Responsible also for project management, senior review, supervision of 
technical staff and business development initiatives. 

Golder Associates Ltd. - Mississauga, Ontario 
Senior Risk Assessor/Toxicologist (2000 to 2002) 

Completed site-specific risk assessments in accordance with the MOE 
Guidelines. Completed third-party peer reviews in accordance with MOE 
Guidelines. Liaison with clients and regulatory agencies. Project management, 
budgeting, supervision of technical staff and business development 
responsibilities. 
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Conestoga-Rovers & Associates - Waterloo, Ontario 
Risk Assessment Specialists I Toxicologist (1990 to 2000) 

Manager of risk assessment projects for contaminated sites including inactive 
industrial landfills and/or municipal landfills, sludge lagoons and operating 
facilities. 
Assessed and modeled human and ecological exposure and risk. Developed 
conceptual site exposure models for human health and ecological risk 
assessment. Provided chemical-specific toxicological information as related to 
environmental fate and potential adverse health effects. Assessment of a suite 
of contaminants including chlorinated solvents (i.e., trichloroethene, 
perchloroethene and other ethylene compounds) , polycyclic aromatic 
hydrocarbons, PCBs, other volatiles, semi-volatiles, pesticides and metals. 
Critiqued human health and ecological assessments prepared by U.S. EPA and 
state agencies. Prepared proposals and work plans for completion of human 
health and ecological assessments. Developed risk-based levels in media for 
use in remediation . Experienced with Canadian regulatory frameworks related to 
risk assessment (i.e., CCME, Ontario, Quebec, and British Columbia). 
Completion of risk assessments, varying in complexity from screening level to 
more detailed and comprehensive level , consistent with various U.S. regulatory 
frameworks including U.S. EPA, CERCLA or Superfund, Resource and 
Conservation and Recovery Act (RCRA), ASTM RBCA tiered framework, various 
U.S. state agencies and state voluntary action programs. Presented project 
information to clients and legal counsel. 

3 /19.it Golder 
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PROJECT EXPERIENCE - REGULATORY 
Working knowledge of provincial, national and international environmental 
regulations and guidelines related to completion of risk assessments. 

PROJECT EXPERIENCE - SCIENTIFIC/ TOXICOLOGY 
Reviewed, interpreted and summarized available literature on animal models for 
safety and nutritional assessment of whole foods while considering novel foods, 
genetically modified foods, nutritional quality, and biomarkers of beneficial and 
adverse health effects. Completed under contract to Health Canada Bureau of 
Chemical Safety Food Directorate Health Products and Food Branch. 

Prepared toxicity profile for arsenic in drinking water for Teck Cominco Ltd. 

Review of particle size ranges relevant to quantitative risk assessment under 
contract to Health Canada. 

Development of a unified risk ranking scheme to prioritize contaminated sites 
under $250K under contract to Health Canada. 

Development of Two-Tiered De Minimus Screening Levels for Air under contract 
to the MOE. 
Review of current governmental and non-governmental approaches in evaluating 
chemical mixtures in a quantitative risk assessment under contract to Health 
Canada. 

Review of current governmental and non-governmental approaches of exposure 
amortization in cancer risk assessments under contract to Health Canada. 

Management and technical responsibilities in the reviews of Pre-Submission 
Forms (PSFs) and Risk Assessments that are submitted to the MOE Standards 
Development Branch for review under the processes described in 0. Reg. 
153/04. 

Comprehensive reviews of site-specific risk assessments that are submitted to 
the MOE Standards Development Branch for review under the processes 
described in the MOE Guidelines. 

Developed a 2-day training course and training manual on Human Health Risk 
Assessment for the MOE Standards Development Branch. 

Reviewed, evaluated and interpreted toxicological data for hydrogen sulphide, 
methyl mercaptan, dimethyl sulphide and dimethyl disulphide for development of 
air quality standard. 

4 Pl\' Golder \:0 Associates 
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Prepared chemical-specific fact sheets for Health Canada on 4-chloro-3-
methylphenol, 2,4-dinitrophenol, n-butyl alcohol, and methyl isobutyl ketone. 
Reviewed, evaluated and interpreted animal toxicity data including available 
toxicity studies pertaining to acute, sub-chronic, chronic, 
developmental/reproductive, carcinogenic, mutagenic effects to prepare 
toxicological fact sheets for above noted chemicals. 

On behalf of the Region of Waterloo, reviewed the toxicological basis of available 
health-based drinking water guidelines for 1,4-dioxane. 

Completed hazard assessment of polychlorinated terphenyls for the World 
Health Organization (WHO) including review and summary of animal and human 
toxicity, bioaccumulation potential, environmental fate and potential for long
range transport. 

Completed site-specific risk assessments in accordance with provincial (i.e. 
Ontario, Quebec, British Columbia) and federal guidance. 

Completed various screening level human health and ecological risk 
assessments. 
Developed conceptual models for human health and ecological assessments. 
Prepared work plans for human health and ecological assessments. 

Completed Baseline Risk Assessments Under CERCLA, RCRA and State 
programs (i.e., Florida, Illinois, Indiana, Kentucky, Massachusetts, Michigan, 
Minnesota, New Jersey, New York, and Ohio). 

Completed site-specific risk assessments under state voluntary cleanup program 
(i.e., Illinois and Ohio). For example, alternative cleanup objectives were 
calculated for over 10,000 tons of staged soil at an anonymous site in Illinois, 
impacted with dry cleaning solvents. There was significant cost savings over 
previously agreed remedial action plan. 

Provided technical leadership in the completion of a Maximum Concentration 
Level Assessment (MCLA) in support of a Certificate of Approval for Air Permit 
for a titanium-containing compound used as a coating on automotive parts. The 
MCLA included collection of physical-chemical property data, air quality 
standards from other jurisdictions, occupational exposure limits and toxicological 
information for each chemical. Since insufficient data on the main compound was 
available, the manufacturing process was examined to identify the transformation 
product. Toxicological data was available on the transformation product and was 
used to identify the target air concentration for this compound. 

Provided technical leadership in the completion of a Maximum Concentration 
Level Assessment (MCLA) in support of a Certificate of Approval for Air Permit 
for 16 chemicals used in paints, primers, rinses and cleaners for the automotive 
industry. The MCLA included collection of physical-chemical property data, air 
quality standards from other jurisdictions, occupational exposure limits and 
toxicological information for each chemical. When insufficient toxicological 
information was available, structure-activity relationships were used to identify 
surrogate chemicals. 
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Provided technical leadership in the completion of a Maximum Concentration 
Level Assessment (MCLA) in support of a Certificate of Approval for Air Permit 
for nitrogen gas. The MCLA included collection of physical-chemical property 
data, air quality standards from other jurisdictions, occupational exposure limits 
and toxicological information. 

Conceptual and practical knowledge of Probabilistic Risk Assessments. 

Critically reviewed, evaluated and interpreted toxicology data for constituents of 
an industrial coolant (ECOCOOL 4016) used in an industrial plant located in 
Guelph, Ontario. The water distribution system of the plant was impacted by an 
industrial coolant as a result of "backwash flow". 

Conducted toxicological profiling including environmental fate and transport as 
well as health effects for numerous compounds, including those without any 
USEPA established health-based criteria. Examples are as follows: 
benzothiazole compounds reported in soil and groundwater at a Uniroyal Plant in 
Louisiana; 1,2,4-and 1,3,5-trimethylbenzenes reported in soil due to a leaking 
underground storage tank for a site in Illinois; and a polydimethylsiloxane 
(PDMS) product known as Syltherm 800 in groundwater for the Former Dart 
Industries in New Jersey. 

Conducted literature search and developed site-specific surface water quality 
criteria. Examples are as follows: formaldehyde for a facility in London, Ontario; 
benzothiazole compounds reported in groundwater for a Uniroyal Plant in 
Louisiana; chlordane in an unnamed tributary for a former Velsicol plant in 
Illinois; and aquatic toxicity of cordite, nitrocellulose and nitroglycerin. 

Developed health-based cleanup objectives for lead using the USEPA 
"Integrated Exposure Uptake Biokinetic Model for Lead (IEUBK Model)" for 
residential settings and using the TRW Adult Equation for non-residential 
settings. Examples are as follows: Cannelton Industries Site (a 75-acre former 
leather tannery site) located in Sault Ste. Marie, Michigan; Ramona Park Battery 
Casing Area (a 5.5-acre inactive landfill) located in Michigan; two operating 
plants for General Motors Corporation located in Michigan; and Commercial Oil 
Services Superfund Site (7 sludge lagoons contaminated with PCBs, voes, 
SVOCs and metals), Ohio. 

Derived soil cleanup levels for total petroleum hydrocarbons (TPH), applying 
Risk-Based Corrective Action (RBCA) approach. Examples are as follows: coal 
tar in soil soil and groundwater (Former Minneapolis Gas Works, Minnesota); 3 
operating wood treating facilities (Bell Lumber and Pole, Minnesota; Brown 
Wood, Kentucky; Bell Pole, British Columbia); LUST Investigation (Coit Road, 
Ohio) and retail gas stations. 

Developed Risk-Based Ranking Scheme for approximately 200 properties owned 
and/or operated by Ontario Hydro Services Company (OHSC), now known as 
HydroOne. 
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Provided toxicology support. 
In-house training of toxicology and risk assessment related issues. 
Organize and compile toxicity data, regulatory limits, and applicable or relevant 
and appropriate requirements (ARARs) from USEPA databases particularly, 
Integrated Risk Information System (IRIS) database. 

PROJECT EXPERIENCE - COMMUNICATIONS 
On behalf of the City of Kitchener, developed a background sheet for distribution 
to the public related to a multi-million dollar construction/remediation project of 
coal tar impacted area. 

On behalf of Regional Municipality of Peel, developed a fact sheet for distribution 
to workers who may be exposed to bottom ash. The Regional Municipality of 
Peel recycles bottom ash resulting from the burning of waste at KMS Peel by 
using it as a surface covering material at the Caledon Sanitary Landfill. 

Proficiency in writing reports, data summaries, technical memoranda, 
correspondence and proposals for internal purposes and agency submittal. 

Prepared statement of qualification brochures for company-wide marketing of 
risk assessment services. 

Prepared company-wide quality system (GlobalTox) and quality system for 
internal use within the risk assessment group (GlobalTox and Conestoga-Rovers 
& Associates) 

Contacted and worked with numerous groups of people including municipal, 
provincial and federal governments, property managers, property owners, clients, 
contractors and academic facilities. 

Created and presented information in the form of summaries, reports, marketing 
pamphlets and Power Point slide shows. 

Trained clients and MOE staff on elements of Human Health Risk Assessment. 

PROJECT EXPERIENCE - QUANTITATIVE SITE-SPECIFIC RISK 
ASSESSMENTS 

Risk assessment for a 
site being developed 

for commercial use 
Guelph 

Risk assessment completed under Ontario Regulation 153/04 for a site being 
developed for commercial use in Guelph 2006. Designated as the Qualified 
Person for Risk Assessment (QPRA) as per Ontario Regulation 153/04 for the 
project, and is the overall project manager and senior technical lead in the design 
and implementation of the overall approach applied in the RA. 
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Risk assessment for a 
site being developed 

for recreational use 
Burlington 

Human Health Risk 
assessment 

Toronto 

Site-specific human 
health risk assessment 

for a DFO site, 2005 
Slate Islands, lake 

Superior 

Residential properties 
impacted with arsenic 

Occupational risk 
assessment for 

processed bottom ash 
on behalf of the 

Regional Municipality 
of Peel, November 

2004. 

Site-specific human 
risk assessment for 

proposed gas station. 
2004 

Assessment of 
potential risks to 

nursing infants 
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Risk assessment completed under Ontario Regulation 153/04 for a site being 
developed for recreational use in Burlington. 2006. Designated as the Qualified 
Person for Risk Assessment (QPRA) as per Ontario Regulation 153/04 for the 
project, and is the overall project manager and senior technical lead in the design 
and implementation of the overall approach applied in the RA. 

Human Health Risk assessment completed under Ontario Regulation 153/04 for 
a property being developed as a long-term care facility in Toronto. 2006. Senior 
technical lead responsible for the design and implementation of the overall 
approach applied in the human health RA and is responsible for all aspects of 
the human health RA. 

Conducted quantitative RA to address metal and PHC contamination present at 
a DFO site. Human health RA addressed DFO workers, seasonal residents and 
recreational users. Senior technical lead in the design and implementation of the 
overall approach applied in the human health RA including the development of 
the conceptual site model (CSM), and is the responsible for all aspects of the 
human health RA. 

Site-Specific Risk Assessment was completed for several residential properties 
impacted with arsenic as a result of its historical use as an herbicide at an 
upgradient source. December 2002 to June 2005. The objectives were to 
identify the likely absence of potential human health risks; determine if a 
comprehensive SSRA is required, and if so, help define the scope of the SSRA; 
and develop risk management strategies and mitigation options for the 
properties, if warranted. 

The Regional Municipality of Peel recycles bottom ash resulting from the burning 
of waste at KMS Peel by using it as a surface covering material at the Caledon 
Sanitary landfill. Reviewed data from recent samples of the bottom ash, and 
used this information to evaluate potential for risks to workers at the landfill. 

Conducted an exposure and hazard assessment for construction workers, 
landscape workers and convenience store employees. 

Assessment of potential risks to nursing infants associated with occupational 
exposures of lactating mothers to lindane. May 2004. The assessment evaluated 
dermal and inhalation exposures of lactating mothers (who handle seeds treated 
with lindane based products), and resultant exposures to nursing infants. 
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Proposed gas station 
and convenience store 

Cardinal Health Facility 

Site-specific risk 
assessment of glycol 

impacts at a former de
icing area for a local 

airport, July - August 
2001 
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A Site-Specific Risk Assessment was completed for a proposed gas station and 
convenience store. April 2004. The project objectives were to 1) identify the likely 
presence/absence of potential human and ecological health risks associated with 
the present Site use and the anticipated future use, 2) identify any data gaps, 
and 3) develop risk management strategies and mitigation options, if warranted. 
The scope of work included a review and analysis of data, completion of a risk 
assessment and preparation of a draft and final report. The data review and 
analysis was completed to identify data gaps in order to facilitate the smooth 
completion of the risk assessment. Based on this review additional sampling was 
conducted to profile the vertical and horizontal extent of contamination. The risk 
assessment included a problem formulation , exposure assessment, toxicity 
assessment and risk characterization. As part of the problem formulation, a 
number of chemicals of potential concern were identified in soil and groundwater 
including: inorganics, volatile organic compounds, PAHs, phenols and total 
petroleum hydrocarbons. Human receptors included Site construction workers, 
landscape workers and convenience store employees. Completed human 
exposure pathways included 1) direct soil contact via incidental ingestion, dermal 
contact and inhalation of dusts, 2) direct contact with ground water via ingestion 
and dermal contact and 3) inhalation of indoor and outdoor vapours. Exposure 
level calculations and risk characterization was conducted with the use of a 
number of models, including USEPA Version 3.0 of the Johnson and Ettinger 
(J&E) Model and the Risk-Integrated Software for Clean-ups (RISC) Version 4. 
Deliverables included a draft report describing the results of the additional 
investigations and the findings of the risk assessment and a final report. The final 
report incorporated the client's comments, as appropriate, and provided 
recommendations regarding the risk management measures required in the 
design and construction of the convenience store to support the conclusions 
reached in the risk assessment. 

Evaluated the potential for, and significance of, exposure to etoposide residue by 
a future worker assuming post-restoration conditions at the Cardinal Health 
Facility. October 2003. Cardinal Health operated an encapsulation facility, 
located in Windsor, Ontario, whereby an etoposide was processed for various 
pharmaceutical companies. Cardinal ceased operations thereafter, equipment 
and building decontamination and restoration activities were carried out, in 
compliance with the Containment Facility- Site Restoration and Equipment 
Decommissioning Plan (Cardinal Health, 2003a), and completed on September 
26, 2003. 

Assessment of ethylene glycol and degradation products (acetaldehyde, acetic 
acid, methanol and ethanol) in soil and groundwater. 
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Proposed watermain 
works of the Laurier 

Avenue rehabilitation 
project 

Ottawa, Ontario 

Site-specific risk 
assessment for a 

municipally-owned 
greenspace, May 2001 

Hamilton, Ontario 

Site-specific risk 
assessment for the 

former Plastimet Site, 
May 2001 

Hamilton, Ontario 

Site-specific risk 
assessment for a 

facility in Trenton, 
April 2001 

Ontario 
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Site-specific risk assessment focused only on potential exposures and risk to 
human receptors associated with the proposed watermain works of the Laurier 
Avenue rehabilitation project located in Ottawa, Ontario. June 2001. A short-term 
risk evaluation assessed COPCs above the applicable CCME and MOE 
guidelines, including polycyclic aromatic hydrocarbons (PAHs), fuel-related 
compounds and metals. A short-term risk evaluation resulting from 
environmental site conditions was carried out associated with the proposed 
watermain upgrade of the construction project for the Laurier Avenue Bridge. The 
short-term risk evaluation focused on the COPCs identified in the fill material, 
and it was carried out to determine the potential presence or absence of risks to 
construction workers during construction activities and possibly to pedestrians 
within the publicly accessible areas. The significant exposure pathway for the 
construction workers involved in the watermain works was identified to be 
through direct contact potentially impacted fill material. Pedestrians within 
publicly accessible areas maybe exposed via inhalation of fugitive 
dusts/particulates emanating from the open excavation. It was concluded that the 
proposed watermain upgrade at the site does not pose a human health risk to 
the general public who may be exposed indirectly to fugitive dust/particulates 
emanating from the open excavation. In addition, it was concluded that potential 
direct contact with soils by future construction workers does not pose a health 
concern for a continuous working period less than or equal to 80 days. This in 
combination with good dust suppression program, soil management program and 
a health and safety program would minimize exposure to potentially impacted fill 
material and thereby, reduce potential risks. 

Assessment of soil impacted with polycyclic aromatic hydrocarbons (PAHs) . 

Assessment of soil contamination including dioxins and furans, fuel-related 
compounds and metals for a former industrial property that is being redeveloped 
to an active parkland. 

Assessment of 2,4,6-trinitrotoluene and related compounds in soil as a result of 
historical munitions operations at the site. In addition, assessed trichloroethene 
and degradation products in groundwater and potential impact to receptors on 
site. Evaluated potential migration to indoor air using the Johnson & Ettinger 
Model (1991). 
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Site-specific risk 
assessment of lead in 

soil for recreational 
lands, March 2001 
Pembroke, Ontario 

Site-specific Risk 
Assessment for active 
manufacturing facility, 

Steel craft 
Manufacturing Facility, 

Feb. 1999/2000 
Blue Ash, Ohio 

Launch Complex-34 
Florida 

Site-specific Risk 
Assessment for 

industrial facility, Bell 
Canada, October 1998 

Montreal, Quebec 

Site-Specific Risk 
Assessment of 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

in CN Rail Lands, 
September 1998 

City of Barrie, Ontario 

Site-specific Risk 
Assessment for 

commercial property, 
May 1998 

Montreal, Quebec 
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Assessment of lead in soils for a property that is planned to be redeveloped for 
recreational purposes. The subject site included a 4.1-acre parcel of recreational 
land that is planned to be redeveloped for a hotel/convention complex. Previous 
investigations undertaken at the site indicated that certain areas have imported 
fill material that has concentrations of lead and zinc above the MOE Table B 
generic criteria. The intent of the supplemental site investigations including 
surficial soil sampling was to further define the extent of the area of heavy metal 
impacts on the site and to characterize the potential subsurface environmental 
impacts associated with the proposed development of the Site. The quantitative 
risk assessment indicates that the site conditions are acceptable in terms of risk 
for current and future park users as well as future construction workers, future 
hotel visitor and future hotel workers. 

Assessed potential risks and hazards associated with potential exposures of 
adult industrial workers and, off-site residents and industrial workers to VOCs 
(including TCE and tetrachloroethene) in soil, groundwater and surface water. 
The manufacturing facility covered over 30 acres with historical operations dating 
back to the 1940s. Successful negotiations with the Ohio Voluntary Action 
Program (VAP) regarding the classification ("Class B") of groundwater beneath 
the site. The Class B designation for groundwater indicates that the groundwater 
is not a potable drinking water source. As a result, exposure scenarios evaluated 
in the SSRA included groundwater vapour into indoor air of the existing 
manufacturing facility, and the indoor air of nearby residents and nearby 
industrial facilities. Use of Ohio EPA VAP Guidelines. The site successfully 
received a No Further Action (NFA) letter under the OEPA VAP. 

Site-Specific Risk Assessment for the Launch Complex-34 site, the former Apollo 
launch site, in Cape Canaveral Air Station (CCAS) located in Florida. 1999/2000. 

Determination of potential risk to human health and the environment posed by 
the residual soil and groundwater contamination. 

Assessed PAHs in soil, groundwater, sediments and surface water. Evaluated 
potential impact to human health and the environment given current and future 
anticipated land use. 

Determination of potential risk to human health and the environment posed by 
the residual soil contamination. 
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Site-specific Risk 
Assessment for 

proposed firehall site, 
January 1997 

Toronto, Ontario 

Human Health and 
Ecological Risk 

Assessment for a 210-
acre former disposal 

site, Former Fairchild 
Republic site, 1996 

Hagerstown, Maryland 

Site-specific Risk 
Assessment for 

Groundwater beneath 
an Industrial facility, 

August 1995 
Toronto, Ontario 

Detailed Human Health 
Risk Assessment for 

active industrial 
facility, Occidental 

Chemical Corporation, 
October 1995 

Kenton, Ohio 

Detailed Human and 
Ecological Risk 

Assessment for former 
lagoon site, 1994-1995 

Hamptonburg, Orange 
County, New York 
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Assessment of potential hazards associated with volatiles in soil in the context of 
land development as a firehall. 

The former disposal site received solid waste, construction and demolition 
debris, and industrial/commercial wastes. As part of the Supplemental Remedial 
Investigation and Feasibility Study (SRI/SFS), the risk assessment assessed 
potential risks to adult industrial workers, construction workers, and nearby 
residents to VOCs, SVOCs, pesticides and metals in surface soil, subsurface 
soil, groundwater, sediment and surface water. The ecological risk assessment 
evaluated the potential risks to invertebrates in the unnamed creek, which 
receives discharge from the site. Use of the USEPA RAGS and Region Ill 
guidelines. 

Assessment of potential hazards associated with chlorinated organics in 
groundwater in the context of continued industrial/commercial use of the 
property. Use of USEPA Risk Assessment Guidance for Superfund (RAGS). 

Assessed potential risks and hazards associated with potential exposures of 
adult industrial workers, construction workers, and nearby residents to VOCs, 
SVOCs, and metals in surface soil, subsurface soil, air, groundwater, surface 
water and sediments. As part of the RCRA (Resource Conservation and 
Recovery Act) Facility Investigation (RFI) and Corrective Measure Study (CMS), 
a risk analysis was completed for each of the 70 suspected Solid Waste 
Management Unit (SWMU), Area of Concern (AOC) and Additional Area of 
Concern (AAOC). The RFI identified only one AAOC as requiring corrective 
measures that involved excavation of approximately ·so yd3 of soil. The RF I/CMS 
was successfully accepted by OEPA. 

Assessed potential risks and hazards associated with potential exposures of 
nearby residents, trespassers and recreational users to a suite of contaminants 
including volatile organic compounds (VOCs) and semi-volatile organic 
compounds (SVOCs) in soil, groundwater, surface water and sediments. The 29-
acre inactive property contained 6 lagoons that were historically used for 
disposal of wastewater. Use of USEPA Risk Assessment Guidance for 
Superfund (RAGS) and NYSDEC guidelines. 
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Detailed Human and 
Ecological Risk 
Assessment for 

chemical 
manufacturing plant, 

1994-1995 
Harriman, Orange 
County, New York 

Detailed Ecological 
Risk Assessment for 

an abandoned 
industrial sludge 

lagoon, Willow Run 
Sludge Lagoon, 1993 

Ypsilanti Township, 
Michigan 

Site-specific Risk 
Assessment for 

chemical 
manufacturing facility, 

FMC Corporation, 1992 
Middleport, New York 

Site-specific Risk 
Assessment for plastic 

molding operation, 
Former Dart Industries 

Facility, 1990-1992 
North Smithfield, Rhode 

Island 

Site-specific Human 
Health Risk 

Assessment for 
industrial/commercial 

property, Caldwell 
Systems Inc. 

Lenoir, North Carolina 

Human Health Risk 
Assessment for Novak 

Farm site 
Chenango County, New 

York 
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The chemical plant which has been operational since 1942 produced bulk 
pharmaceutical chemicals, hydrogels, pyridine-based industrial chemical 
intermediates. Assessed potential risks and hazards associated with potential 
exposures of adult workers (including industrial and construction workers), 
recreational users and future hypothetical residents to a suite of contaminants 
including VOCs, SVOCs, PCBs, PAHs, and metals in soil, groundwater, air, 
surface water and sediments. The active plant produced bulk pharmaceutical 
chemicals, hydrogels, and pyridine-based industrial chemical intermediates. The 
detailed quantitative risk assessment also evaluated pyridine-based tentatively 
identified compounds in response to NYSDEC comments. Use of USEPA RAGS 
and NYSDEC guidelines. 

Assessed potential risks to the ecological receptors associated with potential 
exposures to PCBs and metals in soil, air, surface water and sediments. 

Assessed potential risks and hazards associated with potential exposures of 
nearby residents, trespassers, and adult workers to arsenic, lead and chlorinated 
pesticides in soil, surface water and sediments in seven (7) off-site areas. The 
task included toxicological review of published literature related to bioavailability 
of arsenic, lead and chlorinated pesticides adhered to soil. Use of New York 
State Department of Environmental Conservation (NYSDEC) guidelines. 

Assessed potential risk and hazard associated with potential exposures of 
recreational users and adult workers to PCBs and Total Petroleum Hydrocarbon 
(TPH) in soil , groundwater and surface water. Developed alternative soil cleanup 
levels for PCBs and TPH based on site-specific modeling and risk analysis, and 
successfully negotiated with Rhode Island Department of Environmental 
Management (RIDEM). A higher TPH cleanup level of 1900 ppm, instead of the 
state generic criterion of 100 ppm, was applied to soil at the site based on site
specific modeling and risk analysis. 

Assessed potential risks and hazards associated with potential exposures of 
adult industrial workers and construction workers to VOCs, SVOCs and metals in 
soil and subsurface soils. The risk assessment evaluated over 100 soil samples 
from several investigations completed on site to determine and aid in the 
selection of appropriate removal or remedial action alternatives. Use of USEPA 
RAGS. 

Assessed potential risks and hazards associated with potential exposures of site 
workers, visitors, and future hypothetical residents to VOCs, SVOCs, and PCBs 
in surface soil, subsurface soil, groundwater, surface water and ambient air. Use 
of USEPA RAGS. 
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Human Health Risk Assessment for anonymous 90-acre plastic manufacturing 
facility located in Frewsburg, New York. Assessed potential risks and hazards 
associated with potential exposures of trespassers, nearby residents and 
recreational users to voes (including TCE, vinyl chloride, 1, 2-DCE and BTEX), 
PCBs and metals in soil, sediment, surface water, and groundwater. Use of 
NYSDEC guidelines. 

PROJECT EXPERIENCE - MINE SITES 
Provision of expert advice and toxicology consulting services to Gartner Lee for 
the Human Health Risk Assessment of fish consumption from Giaugue Lake, 
Discovery Gold Mine site, Yellowknife, Northwest Territories. January 2007. 
The Discovery Mine site has undergone significant remediation to mitigate 
human and ecological impacts from the more than one million tonnes of metal 
contaminated mine tailings deposited on the site during mining operations from 
the mid-1940s through late 1960s. The human health risk assessment focused 
on potential consumption of fish from Giauque Lake which was impacted by 
mercury during the mining operations. 

Provision of expert opinion and recommendations to Health Canada and the 
Nova Scotia Department of Health and Protection regarding the assessment and 
management of four sites within the Nova Scotia's gold mining districts. August 
2006. The gold mine tailing sites included Montague Gold Mines (Mitchell 
Brook), Goldenville, Lake Catcha and the Wine Harbour area. Based on the 
information provided by the NSDOHP, expert opinion and recommendations 
related to the need for additional site characterization, human health risk 
assessment and risk management were provided. 

Site-specific risk assessment for the former Caland Mine Pelletizing plant 
property located in Atikokan, Ontario. October 2001 . The Ministry of Northern 
Development and Mines (MNDM) presently owns the subject property but that 
the Township of Atikokan proposes to take ownership of this property. Though 
there are no conceptual designs or definitive plans for the subject property, the 
Township intends to rezone and redevelop the site for industrial/commercial 
uses. The SSRA was to determine whether there are potential future human and 
ecological health risks associated with substances released from the former 
pelletizing plant. The chemicals of potential concern (COPCs) included arsenic 
and cadmium in soil, groundwater, vegetation, sediment and surface water. 

PROJECT EXPERIENCE - SCREENING LEVEL RISK ASSESSMENTS 
(SLRAS) 

SLRA completed for an industrial facility located in Huron Park, Ontario as part of 
a Severance Application for the Site. The SLRA evaluated the potential human 
and ecological risks associated with chlorinated solvents in groundwater beneath 
the Site. August 2007. 
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SLRA for TPH, BTEX, PAHs, and metals at three generating stations for Ontario 
Power Generation (OPG). November to April 2001 . 

SLRA for PCBs, TPH, and arsenic at the Sidney Transmission Station facility 
located in the City of Quinte West (near Trenton), Ontario. November 2004. 

SLRA for BTEX and TPH as part of an indoor air investigation at a twenty-storey 
building with two levels of underground parking. The subject property is presently 
owned by the Standard Life Assurance Company (Standard Life) however, 
Public Works Government Services Canada (PWGSC) is leasing a portion of the 
building. The renewal of the lease by PWGSC is dependent upon the findings of 
the SSRA. 

SLRA of TPH, BTEX, PAHs, SAR, and EC for the Development of the Uptown 
Waterloo Lands, Ontario. April 2000. An assessment of potential hazards 
associated with contaminants above the MOE Table A generic criteria to humans 
and the environment in the context of proposed commercial redevelopment of 
the Uptown Waterloo lands. 

SLRA for lead, firing range in Campbellford, Ontario. November 1999. 
Assessment of potential lead impact to soil, groundwater and surface water as a 
result of the use of property as a firing range. 

SLRA of chlorinated organics (including vinyl chloride and trichloroethene) during 
subsurface investigation, Litton Systems Canada, Etobicoke, Ontario. December 
1997. Assessment of potential hazards associated with chlorinated organics in 
soil and groundwater in the context of continued industrial/commercial use of the 
property. 

SLRA of chlorinated organics (including trichloroethene) in groundwater, Allan 
Bradley, Cambridge, Ontario. February 1997. Evaluation of the technical basis of 
the MOE Table A generic criteria and their applicability to the site. 
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PROJECT EXPERIENCE - CRITICAL REVIEWS 
Under contract with the Ontario Ministry of the Environment (MOE), coordinator 
of a multidisciplinary team (human health, ecological, hydrogeological and site 
characterization) in the comprehensive reviews of risk assessments submitted to 
the MOE under the Ontario Regulation 153/04. Scientific lead in the reviews of 
the human health component. October 2004 to present. 

Retained by Ontario Power Generation Inc. to review the Human Health and 
Ecological Risk Assessment Report, prepared by lntrinsik Science for Lake 
Gibson Reservoir, Thorold, ON. June 2007. 

Retained by O'Connor Associates Environmental Inc. to carry out a review of 
environmental site assessment reports related to environmental conditions at the 
Minden Transformer Station (TS) and the wetland property located in the vicinity 
of Bright, Ontario. The Subject Site includes the fenced TS, the area outside the 
fenced TS and the 18-acre of wetland property located west of the TS. The 
review was to assist in the preparation of an opinion letter evaluating possible 
strategies that would be feasible given the environmental conditions at the Site. 
These strategies/options include risk assessment, risk management, remediation 
and/or a combination of options. February 2007. 

Reviewed air modeling report prepared by Conestoga-Rovers & Associates 
(CRA) which examined changes in air emissions and other potential 
environmental issues related to a proposal to use used tires as feedstock to a 
cement kiln. Work completed for the Resource Recovery Fund Board Inc., Nova 
Scotia. December 2006 to January 2007. 
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Independent peer review of technical reports submitted to the Region of Halton 
as part of the Environmental Assessment (EA) requirements pursuant to Ontario 
Regulation 116/01 for Electricity projects under the Ontario Environmental 
Assessment Act. Completed peer reviews for submissions of EA reports by 
Pristine Power and TransCanada for proposed construction of two (2) electricity
generating facilities in the area. October 2006 to February 2007. 

Retained by Health Canada ("HC") and the Nova Scotia Department of Health 
Promotion and Protection (NSDOHPP) to provide expert opinion/ 
recommendations regarding the assessment and management of four sites 
within the Nova Scotia's gold mining districts. Critically reviewed environmental 
reports and available analytical data, and provided recommendations on whether 
a quantitative HHRA is necessary to determine management options for the sites 
and potential risk management options. June 2006. 

On behalf of the Sudbury Soils Working Group, provided an independent review 
of the computational model applied by the SARA Group in the human health risk 
assessment component of the Sudbury Soils Study. March 2006. 

Independent review of the human health risk assessment completed on 
hexabromocyclododecane (HBCD) previously done by the European Chemicals 
Bureau. Albemarle and the larger group of industries that it belongs to, the 
Bromine Science and Environmental Forum (BSEF) , disagree with some of the 
outcomes of the ECB report. The ECB report was submitted to Health Canada 
and Environment Canada for review. 

Peer review of the human health risk assessment component of the CH2MHILL 
Report Entitled: "Site-Specific Risk Assessment for General Motors of Canada 
Limited, Locomotive Division Facility, 2021 Oxford Street East, London, ON". 
October 2004. 

Peer review of the SSRA prepared by Cantox Environmental Inc. for a property 
located in Toronto, Ontario that is scheduled for immediate redevelopment as a 
commercial retail outlet. The property has reported chlorinated solvents in 
groundwater. June 2004. 

Peer review of the SSRA for the HCISPA Development Property located in 
Hawkesbury, Ontraio. Critically reviewed environmental reports and available 
analytical data, and provided recommendations. March 2004. 
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Peer review of the SSRA for the petroleum hydrocarbon impacted soils in a 
residential property located in St. Catharines. Critically reviewed environmental 
reports and available analytical data, and provided recommendations. October 
2003. 

Peer Review of the SSRA for a former manufacturing facility for small engines 
which has since been subdivided. The target parameters in soil and groundwater 
included petroleum hydrocarbons (including LNAPL), BTEX, chlorinated organics 
within the shallow soil zone and PCBs. May 2002. 

Peer Review of the SSRA for a former manufacturing facility for small engines 
which has since been subdivided. The target parameters in soil and groundwater 
included petroleum hydrocarbons (including LNAPL), BTEX, chlorinated organics 
within the shallow soil zone and PCBs. May 2002. 

Peer Review of the SSRA for a property owned and operated by TransCanada 
Pipelines Ltd. The chemical of potential concern is PCBs reported in sediments 
of a nearby creek. April 2002. 

Third Party Peer Review of the Site-Specific Risk Assessment for a former 
agricultural land located in the Township of Grenville, Ontario. February 2001. 

Third Party Peer Review of the Site-Specific Risk Assessment for a proposed 
arena development of the Western Fair Grounds, London, Ontario. August 2000. 

Performed critical reviews of risk assessments prepared by both the United 
States Environmental Protection Agency (USEPA) and state agencies. June 
1990 to March 2000. 

Peer Review of the environmental site investigations and assessment for 
Southside High School located in Elmira, New York. The environmental site 
investigation and assessment was completed by the New York State Department 
of Health (NYSDOH) and the New York State Department of Environmental 
Conservation (NYSDEC). December 2000. 

Peer review of the environmental site assessment activities including site-specific 
risk assessment, Dura Industries Facility, Brantford, Ontario. April 1999. 
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Critical review of the Baseline Risk Assessment (including both human health 
and ecological risk assessment) for the Arlington Blending and Packaging site, a 
Superfund site, located in Tennessee. Soils and groundwater at the site have 
been impacted by VOCs, pesticides (lindane, chlordane, simazine, aldrin, and 
endrin ketone) and pentachlorophenol. Conestoga-Rovers & Associates was 
originally retained by the potentially responsible parties (PRP) to review the 
Remedial Investigation (Rl)/Feasibility Study (FS) prepared by USEPA Region 
IV. During the public comment period for USEPA's proposed plan, Conestoga
Rovers & Associates (CRA) implemented a supplemental site investigation to 
address deficiencies in USEPA's RI/FS. The findings of the supplemental 
investigation and comments generated by CRA resulted in recharacterization of 
the site soils and groundwater with resultant agency changes for various cleanup 
criteria. 

Critical review of the Baseline Risk Assessment (including both human health 
and ecological risk assessment) for the MIG/Dewane Landfill, a Superfund site, 
located in Boone County, Illinois. The RA was completed by another consultant, 
on behalf of Illinois EPA, and was premised on ultraconservative residential land 
use assumptions in addition to application of conservative exposure factor 
assumptions. The review identified numerous deficiencies in the RA and resulted 
in the subsequent completion of a SSRA. 

Critical review of the Baseline Risk Assessment prepared by USEPA, for the 
former 75-acre tannery site along the St. Mary River, Cannelton Industries Site, 
Sault Ste. Marie, Michigan. For 50 years, the tannery processed animal hides, 
primarily cowhides. The review identified numerous deficiencies in the RA and 
resulted in the subsequent completion of a Site-specific Human Health Risk 
Assessment. Assessed potential risks and hazards associated with potential 
exposures of adult industrial workers, construction workers, trespassers, and 
future hypothetical residents on site to VOCs, SVOCs, pesticides, PCBs and 
metals (primarily chromium and lead) in surface soil, subsurface soils and air. 
The SSRA evaluated the site following a sectorwise approach (6 sectors in total) 
due to the size of the site, variable chemistry and variable anticipated future land 
use for different portions of the site. Use of USEPA RAGS. Applied the USEPA 
Integrated Exposure Uptake Biokinetic (IEUBK) Model to derive risk-based level 
for lead in soil under residential settings. Also, applied the USEPA Technical 
Review Workgroup (TRW) to derive site-specific risk-based levels for lead in soil 
under non-residential settings. 
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PROJECT EXPERIENCE - CLEANUP CRITERIA DEVELOPMENT . 
Development of site-specific soil criteria for dicyclopentadiene, manganese, 
nickel, zinc and petroleum hydrocarbon fractions for NOVA Chemicals located in 
Red Deer, Alberta. The site-specific soil critera were derived consistent with the 
CCME 2000 Protocols for the Derivation of Environmental and Human health 
Soil Quality Guidelines 

Development of site-specific criteria for ethylene glycol and degradation products 
at a former de-icing area for a local airport. 

Development of site-specific criteria for 2,4,6-trinitrotoluene and other related 
compounds in soil as a result of historical munitions operations at the site. 

Development of site-specific ambient water quality guideline for formaldehyde in 
the Thames River, 3M Canada Company, London, Ontario. June 1998. 
Evaluation of the technical basis of the interim Provincial Water Quality 
Objectives (PWQO) for formaldehyde and its applicability to the site, and the 
development of site-specific ambient water quality guideline for formaldehyde 
based on instream mixing calculation. 

Development of site-specific criteria for arsenic, GSW, Hamilton, Ontario. April 
1998. 
Developed site-specific criteria for arsenic following MOE methodology in the 
context of continued industrial use of the site. 

Development of site-specific screening levels for pesticides as part of a Phase II 
Environmental Site Assessment, Stanley Creek, Ontario. June 1997. Developed 
site-specific screening levels for pesticides (including thiabendazole, dicamba, 
diquat, paraquat, bravo, maneb, thiram; lindane, cobex, 2,4-0, MCPA, and 
others) following USEPA (Region Ill and Region IX) and Ontario framework. 

Development of site-specific remediation criteria for the Bioremediation Pilot 
Project, Contained Waste Final Disposal, Uniroyal Chemical Ltd. , Elmira, 
Ontario. April 1997. Development of site-specific remediation criteria following 
MOE methodology for exposure pathways that are appropriate and applicable to 
the site, given current and anticipated future land use. 

Development of site-specific criteria for TPH, Ultramar Property, Port Stanley, 
Ontario. October 1996. Developed site-specific criteria for TPH in soil based on 
appropriate and applicable exposure pathway, consistent with MOE approach 
and methodology. 

Developed site-specific alternative cleanup objective for an anonymous site, East 
Peoria, Illinois. Calculated alternative cleanup objectives for over 10,000 tons of 
staged soil impacted with dry cleaning solvents with significant cost savings over 
previously agreed remedial action plan. The treated soil was subsequently used 
as on-site backfill as part of a negotiated remedy. Use of Illinois Voluntary Action 
Program guidelines (follows ASTM RBCA approach). 
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Developed site-specific risk-based criteria for benzothiazole compounds reported 
in soil and groundwater at the Uniroyal Plant located in Louisiana. 

Developed site-specific risk-based criteria for 1,2,4-and 1,3,5-trimethylbenzene 
reported in soil and groundwater for Chem Rex Inc. facility located in Chicago 
Heights, Illinois. 

Developed site-specific risk-based criteria for a polydimethylsiloxane product 
known as Syltherm 800 in groundwater for the Former Dart Industries, located in 
New Jersey. 

Developed site-specific risk-based criteria for PCBs, VOCs and SVOCs reported 
in soil at the Commercial Oil Services site located in Oregon, Ohio. The site 
collected and recycled waste oil for resale from 1969 to 1985 when the owners 
declared bankruptcy and operations ceased. The site consisted of 7 surface 
impoundments and 45 aboveground storage tanks (ASTs). The lagoons contain 
approximately 75,000 cubic yards of waste oil sludges with elevated levels of 
PCB compounds ranging from 30 to 160 mg/kg. The derivation of soil cleanup 
levels was part of the task to implement the requirements of the Action 
Memorandum and the Consent Decree issued by USEPA requiring that all tanks 
and lagoons on the site be closed and that an engineered cell meeting TSCA 
and RCRA requirements be constructed on site to contain solidified/stabilized 
waste sludges and contents. 

Developed site-specific risk-based criteria for tentatively identified compounds 
(TICs) reported in soil at the Fisher Calo site located in Indiana. 

Developed site-specific risk-based criteria for cutting oils and mineral oil products 
reported in soil as part of the Leaking Underground Storage Tank (LUST) 
Investigation at two Masco Tech Plants located in Michigan. These criteria were 
subsequently accepted by the Michigan Department of Environmental Quality 
(MDEQ). 

Developed site-specific risk-based criteria for lead using the USEPA "Integrated 
Exposure Uptake Biokinetic Model for Lead" (IEUBK Model) for residential 
settings and using the TRW Adult Equation for nonresidential settings. Example 
sites include Cannelton Industries site (75-acre former leather tannery Superfund 
site) located in Sault Ste. Marie, Michigan; Ramona Park Battery Casing Area 
(5.5-acre inactive landfill) located in Michigan; two General Motors Corporation 
sites located in Michigan; Commercial Oil Services site (included 7 sludge 
lagoons) located in Ohio; and J.I. Case located in Washington. 
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PROJECT EXPERIENCE - OTHER RISK-BASED APPLICATIONS 
Development and implementation of a risk-based property ranking system for 
200 of the 1600 properties owned and/or operated by HydroOne (formerly known 
as Ontario Hydro Services Company or OHSC) throughout Ontario, 1999/2000. 
The scope of the project included evaluation of publicly available state-of-the-art 
property ranking systems; development of a risk-based ranking system suited to 
HydroOne; ranking of the selected 200 priority sites; and sensitivity testing of the 
risk-based ranking system. The risk-based ranking system developed for 
HydroOne integrated risk assessment and risk management principles in current 
decision making. The risk-based ranking system is a scoring system based on 
the following property-specific information: contaminant mobility and toxicity, 
contaminant concentration, contaminant quantity, distance to receptor, land 
use/receptor sensitivity, and number of receptors. The risk-based ranking system 
developed for HydroOne was not intended to provide a quantitative property
specific risk assessment. Rather, its objective is to provide a scientifically 
defensible screening tool to characterize environmental risks associated with 
each property, and to provide a relative ranking of properties presenting similar 
environmental risk(s), through an assessment of property-specific information 
provided to Conestoga-Rovers by HydroOne. As a result, the risk-based ranking 
system developed by Conestoga-Rovers will aid corporate environmental 
management decisions to focus remedial and/or site management activities by 
HydroOne. 

Developed a site-specific indicator parameter list (SSIPL) for purposes of 
groundwater monitoring for a 65-acre Miami County Incinerator site, Troy, Ohio. 
1998. There are four aquifers beneath the site and extensive groundwater 
database was developed over the years as a result of previous field 
investigations and groundwater monitoring activities. As part of the groundwater 
monitoring activities following the fifth year after the groundwater extraction 
system has been operational, a site-specific indicator parameter list was 
developed to reduce the number of chemicals analyzed for monitoring purposes 
and thus, reduce cost. A systematic risk-based approach was applied to identify 
chemicals for inclusion in the SSIPL based on the following selection criteria: 
prevalence, toxicity and exceedance of drinking water limits and/or risk-based 
criteria. 

Developed a site-specific indicator parameter list (SSIPL) for purposes of 
groundwater monitoring for an eleven-acre Summit National Superfund site, 
Deerfield Township, Ohio. 1998. There are four aquifers beneath the site and 
extensive groundwater database was developed over the years as a result of 
previous field investigations and groundwater monitoring activities. As part of the 
groundwater monitoring activities, a site-specific indicator parameter list was 
developed consistent with the requirements of the Consent Order with the 
USEPA and OEPA. Chemicals were included in the SSIPL based on the 
exceedance of 1.0E-06 risk and/or a hazard quotient of 1.0. 
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Environmental Risk Management 
Institute of Risk Management, Toronto, ON, 1996 

Analyzing Risks: Science, Assessment and Management 
Harvard School of Public Health, Boston, MA, 1998 

Cleanup of Contaminated Sites, Guideline Best Practices and Pitfalls to 
Avoid 
Ontario Ministry of the Environment, Toronto, ON, 2000 

Mid-America Toxicology Course, Kansas City, Missouri 
2003 

Building the Scientific Foundation for Mixtures Joint Toxicity and Risk 
Assessment Meeting, Atlanta, Georgia 
2005 

Monte Carlo Analysis and Probability-Bounds Analysis, Probabilistic 
Modeling, Washington, D. C. 
2005 

Development and Interpretation of Toxicokinetic Data for Risk on Safety 
Assessment, XI 

International Congress of Toxicology Conference, Montreal, Canada 
2007 

PROFESSIONAL AFFILIATIONS 

PUBLICATIONS 
Other 

Society for Risk Analysis (2002) 

Society for Environmental Toxicology and Chemistry (2002) 

Society of Toxicology (2002) 

Society of Toxicology of Canada (2005) 

International Congress of Toxicology (2007) 

Repaso-Subang, T., Phillipps, K. and Brecher, R.W. (2002). Chapter on the 
"Hazard Assessment of Polychlorinated Terphenyls (PCTs)" to the report "Health 
Risks of Persistent Organic Pollutants from Long Range Transboundary Air 
Pollution". Prepared for the World Health Organization (WHO)/United Nations 
Economic Commission for Europe (UNECE). Participated at the Fifth Meeting of 
the Joint UNECE/WHO-ECEH Task Force to discuss above, held on May 13 and 
14, 2002 in Bonn, Germany. 

Repaso-Subang, T., Phillipps, K.A. , Hatton, E. and Brecher, R.W. (2005). Review 
of Existing Approaches for the Risk Assessment of Chemical Mixtures. Prepared 
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for Health Canada. 

Repaso-Subang, T., Phillipps, K.A., Brecher, R.W., Roest, N., and Richardson, 
M. (2006). Review of Cancer Amortization in Risk Assessment. Prepared for 
Health Canada. 

Repaso-Subang, T., Pearson, R.G., Phillipps, K.A., Hatton, E., Brecher, R.W., 
Roest, N., and Richardson, 
M. (2006) . Development of a Risk-Based Ranking Scheme for Small-Scale 
Contaminated Sites. Prepared for Health Canada. 
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Education 
M. Sc. Land Resource 
Science with Toxicology, 
University of Guelph, 
Guelph, Ontario, 2012 

B.Sc. Tech. (Hons) 
Applied Pharmaceutical 
Chemistty Co-op, 
University of Guelph, 
Guelph, Ontario, 2006 

Certifications 
First Aid and CPR, 
June 22, 2011 

Languages 
English - Fluent 

Resume STEPHEN CIOCCIO 

Golder Associates Ltd. - Mississauga 

Environmental Risk Assessor 
Mr. Stephen Ciaccio has been an Environmental Risk Assessor at Golder 
Associates' Mississauga office for over five years. As a member of the 
Toxicology and Risk Assessment Group, Mr. Cioccio's primary responsibilities 
include data compilation, statistical calculations, modelling of contaminant uptake 
by selected pathways, exposure assessment, toxicity characterization and risk 
calculations for human health and ecological risk assessment of contaminated 
sites. 

Mr. Ciaccio has completed numerous risk assessments for a variety of clients in 
various sectors since joining Golder. These include: risk assessments for 
regulatory submissions under Ontario Regulation 153/04; due diligence risk 
assessments for land transactions; and, exposure risk assessments included in 
environmental assessments for power and mining projects. Mr. Cioccio's main 
focus has been on human health and ecological risk assessment for brownfield 
redevelopment. He has been involved in the redevelopment of former gas 
stations, manufacturing facilities, marine transfer stations and drycleaners into 
parkland, residential and mixed residential/commercial land use. He has 
completed risk assessments for sites with various chemicals of concern in both 
soil and groundwater including metals, petroleum hydrocarbons, volatile organic 
compounds, polychlorinated biphenyls and polycyclic aromatic hydrocarbons. 

Prior to joining Golder, he completed an undergraduate degree in Applied 
Pharmaceutical Chemistry, Co-op, at the University of Guelph. The degree 
focused on organic and analytical chemistry, with courses in pharmacology as 
well as environmental, human and biochemical toxicology. He has completed an 
M.Sc. degree in Land Resource Science with a focus on toxicology and 
bioavailability at the University of Guelph. His thesis evaluated the effectiveness 
of rendering a Nickel impacted agricultural field alkaline with dolomitic limestone 
to reduce the uptake of nickel into soybean and oat. 

Employment History 

Golder Associates Ltd. - Mississauga, Ontario 
Environmental Risk Assessor (2008 to Present) 

Data compilation, interpretation and analysis in support of environmental and 
toxicological risk evaluations and assessments; general technical support. 

University of Guelph - Guelph, Ontario 
Research Assistant (May 2006 to October 2006) 

Collected field samples and analyzed them for trace metal concentration, 
designed and executed greenhouse experiments using soybeans to determine 
how trace metals compete for uptake into plant roots and worked as part of a 
team to aid various graduate students with their ongoing research. 
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McNeil Consumer Healthcare - Guelph, Ontario 
Quality Systems Associate (September 2005 to December 2005) 

Gained excellent multitasking and problem solving skills as an active member of 
the Document Control Group as new problems arose daily that needed to be 
solved quickly. Developed exceptional attention to detail by implementing a 
variety of documents including SOPs, Test Procedures and Process Orders, and 
took part in organizing a company wide Good Manufacturing Practice Awareness 
Campaign and developed the campaign's slogan, "Form an Alliance with 
Compliance". 

Sigma Genosys - Oakville, Ontario 
DNA Synthesis/QC Technician (August 2004 to January 2005) 

Ran daily start up protocols for all instruments and robots used in lab and 
maintained all reagents required to operate them, purified synthetic DNA from 
previous day's production run, performed multiple QC tests, including gel 
electrophoresis, OD counts using the UV spectrophotometer and interpretation of 
MALDI -TOF mass-spec data, and developed and ran weekly calibration 
protocols for liquid handling robots. 

Agriculture and Agri-Food Canada - Harrow, Ontario 
Virus Indexing Laboratory Technician (January 2004 to May 2004) 

Collected, prepared and tested fruit tree tissue samples for the presence of virus 
using Enzyme Linked lmmunosorbent Assay, maintained and developed new 
databases to facilitate with the organization of the virus test results. 
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PROJECT EXPERIENCE - BROWNFIELDS 
Bayside Development 

Project 
Toronto, Ontario 

Batawa Development 
Corporation 

Satawa, Ontario 

ShawCor 
Hamilton, Ontario 

Cooksville Four 
Corners 

Mississauga, Ontario 

Canada Square 
Toronto, Ontario 

Belfield 
Toronto, Ontario 

Golder was retained to prepare a risk assessment under Ontario Regulation 
153/04. Proposed land use for the Site is multi-storey, mixed 
residential/commercial. Major responsibilities included providing technical 
support for the human health and ecological risk assessment. This project 
involved coordination with the site investigation and remediation team as well as 
CAD and GIS to adequately characterize the site conditions. Specific tasks 
included data management and analysis, preparation and submission of a Pre
Submission Form to the MOE, creating and updating calculation spreadsheets 
with guidance from senior team members, calculating risks to human and 
ecological receptors, modeling of volatile contaminants in soil and groundwater, 
report writing and responding to MOE comments. 

Golder was retained to complete a risk assessment under Ontario Regulation 
153/04 for the redevelopment of a property located in Eastern Ontario. The 
proposed land use is mixed residential/commercial. The property owner has 
proposed to retrofit the existing on-Site building to accommodate commercial and 
multi-storey residential units. Major responsibilities included providing technical 
support for the human health and ecological risk assessment. Specific tasks 
included data management, modeling of volatile contaminants in soil and 
groundwater, calculating risks to human and ecological receptors, and report 
writing. 

Prepared a human health and ecological risk assessment under Ontario 
Regulation 153/04. The site was being redeveloped from former industrial to 
commercial use. Contaminants of concern included chlorinated solvents, PAHs, 
PHCs and metals in soil and groundwater. Risk management measures were 
recommended to reduce potential exposure at the site. 

Completed a Tier II risk assessment on a former gas station being converted into 
a parkette. The RA evaluated potential risks to construction workers that may 
have come into contact with impacted soils during site re-development. 

Completed an Ontario Regulation 153/04 human health and ecological risk 
assessment for the redevelopment of an industrial/commercial site to a public 
park on Toronto's waterfront. As the Site was located within 30 metres of Lake 
Ontario, potential effects to the aquatic environment as a result of groundwater 
seepage to the lake was evaluated. A risk management plan was developed to 
limit impacted soil exposure to receptors that may frequent the park. Risk 
management measures included using both clean fill soil caps and hardscaped 
surfaces in the design of the park . 

Prepared an Ontario Regulation 153/04 pre-submission form and a Tier II risk 
assessment for re-development of a former industrial site to a church . 
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Bay Port Development 
Midland, Ontario 

Industrial/Commercial 
Site 

Burlington, Ontario 
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Human Health and Ecological Risk Assessment for a proposed residential 
development on the shores of Georgian Bay under Ontario Regulation 153/04. 
The RA evaluated the potential risks for human and ecological receptors 
considering a stratified soil approach. Responsibilities included human and 
ecological receptor identification; exposure pathway identification; and a 
qualitative risk characterization using the proposed environmental control 
measures. 

co·rnpleted an ecological risk assessment for an industrial/commercial site under 
Ontario Regulation 153/04. Evaluated risks to aquatic receptors that could be 
exposed to PHCs in groundwater migrating off the site to a downgradient surface 
water body. Developed property specific standards that are protective of aquatic 
ecological receptors and identified risk management measures based on the 
results of the assessment. 

PROJECT :.EXPERIENCE - TRANSPORTATION 
Former Kodak Site 

Toronto, Ontario 
Golder was retained by Metrolinx to revise the Ontario Regulation 153/04 risk 
assessment previously prepared by another consultant. Construction of a light 
rail vehicle storage, maintenance facility and bus terminal is planned for the Site. 
Project work included incorporating additional analytical data into the risk 
assessment report and updating the report as per Ministry of the Environment 
comments. 

PROJECT EXPERIENCE - REAL ESTATE 
Medical Centre 

Stratford, oh"fario 

Truck Yard 
Hamilton, Ontario 

Retail Plaza Dry 
Cleaner 

Scarborough, Ontario 

Completed an Ontario Regulation 153/04 risk assessment for a medical facility 
with VOC contamination in soil and groundwater and hydrocarbon contamination 
in groundwater. Soil vapour sampling was conducted in support of the HHRA to 
facilitate the evaluation of vapour migration from soil/groundwater to 
indoor/outdoor air. Vapour transport modeling was conducted using the J&E 
Model and RISC. A literature search was conducted to identify toxicity 
benchmarks for VOCs in groundwater for effects on plants. A degradation 
assessment for the chlorinated solvents in groundwater was included in the 
estimation of risks to human health and the environment. Risk management 
measures were proposed. 

Completed a human health and ecological risk assessment under Ontario 
Regulation 153/04 intended to support the filing of a Record of Site Condition 
("RSC") for the property based on continued industrial/commercial land use. 

Conducted a due diligence human health and ecological risk assessment on 
behalf of a property management firm. The contaminants of concern are voes 
in soil and groundwater. The RA used soil vapour, sub-slab vapour and indoor 
air data to determine potential risks associated with vapour migration to indoor 
air. 
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PROJECT EXPERIENCE - PROPERTY TRANSFER 
Hancock Nursery 

Mississauga, Ontario 

Loreland 
Mississauga, Ontario 

Glass Products 
Manufacturer 

Rexdale, Ontario 

A Phase II Environmental Site Assessment was undertaken on behalf of the City 
of Mississauga for the purchase of a former nursery. The intended re
development of the site is to a public park. Results of the Phase II ESA indicted 
increased concentrations of pesticides in soil and localised petroleum 
hydrocarbons in groundwater. As a result, remedial excavation of impacted soils 
and in-situ remediation of groundwater was completed. 

Involved in the preparation of a phase II environmental site assessment, a due 
diligence risk assessment for a property transaction. Contaminants of concern 
included PAHs and select metals. The Site was being converted from a former 
industrial property into a municipal works yard. 

Golder was retained by Guardian to conduct a due diligence Phase II ESA and 
risk assessment in preparation of a possible property transaction. Phase II 
project work included compilation of analytical and field data, data analyses and 
preparation of figures. Risk assessment project work included technical support 
on the human health risk assessment. Specific tasks included calculations, 
vapour intrusion modeling and reporting . 

PROJECT EXPERIENCE - MINING 
NICO Cobalt-Gold

Bismuth-Copper 
Project 

NWT, Canada 

Xstrata Copper 
Timmins, Ontario 

Former Uranium Mine 
Sites 

Bancroft, Ontario 

Technical lead for the terrestrial wildlife risk assessment component of the 
Environmental Assessment for a proposed open pit mine in the Northwest 
Territories. Responsibilities include component management and preparation of 
deliverables. The risk assessment included the assessment of health risks due 
to construction, operation, and closure of the mine due to metals-impacted 
environmental media. 

Assessed the need for sediment remediation downstream of the former Kidd 
Metallurgical site as part of the overall Closure plan for the site. Ecological risk 
assessment was used to determine what risks were present for both terrestrial 
and aquatic receptors. Based on marginal predicted risks and upstream sources 
of contaminants, the recommended option was to leave sediments in place. 

Conducted ecological risk assessments (terrestrial and aquatic) for several 
former uranium mines in northern Ontario. The assessments included extensive 
environmental sampling campaigns to characterize conventional and radiological 
impacts to soil, groundwater, surface water and sediments. Plant, fish and small 
mammal tissues were also collected in support of the risk assessments. An 
assessment of both non-radiological metals and radionuclides, including uranium 
and its degradation products was performed. The results of sediment toxicity 
testing with benthic invertebrates were used as a line of evidence in a weight of 
evidence approach to characterize risks to benthic invertebrates from 
contaminated sediments. The risk assessments will be used to inform future 
management strategies for the sites ensuring the protection of the environment. 
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Former Uranium Mine 
Sites 

Bancroft, Ontario 
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Completed field work and technical reports associated with environmental due 
diligence for obtaining and documenting multi-disciplinary supporting information 
for the licensing by the CNSC of a decommissioned uranium mine. The field 
investigations included groundwater a.nd soil investigations of mine and tailings 
areas as well as surface-water monitoring. 

PROJECT EXPERIENCE - PIPELINES 
Pipeline Compressor 

Stations 
Ontario, Canada 

Pipeline Compressor 
Stations 

Ontario, Canada 

Completed field work and technical reports for environmental assessments 
involving soil investigations and groundwater monitoring programs to address 
and summarize issues of potential environmental concern at numerous 
compressor stations. The work is completed to manage environmental risks 
under the provision of regulatory standards. 

Assessed ecological risks due to PCBs, PHCs and metals in creek sediments 
related to historic discharges from a three pipelines compressor stations under 
Ontario Regulation 153/04. Risks due to PCBs were assessed through a field 
program to assess the environmental concentrations to which biota could be 
exposed, the concentrations in fish tissues in order to provide a measure of the 
biological availability of PCBs from sediments and direct toxicity testing using 
benthic invertebrates to assess potential toxicity of PCBs. Ecological risks due to 
PHCs were assessed through sediment bioassay tests. Ecological risks due to 
metals was conducted through comparison of metal concentrations in sediments 
to effects data from laboratory toxicity tests using sediments collected at metals
contaminated sites in Ontario, conducted by the MOE using the MOE sediment 
bioassay protocol. 

PROJECT EXPERIENCE - WASTE 
Toronto Public Health 

Ontario, Canada 

Eastview Landfill 
Guelph, Ontario 

Comparison of two proposed mixed waste technologies to reduce the amount of 
mixed waste entering a landfill. A Pre-Screening Health Determinants decision 
tool was developed to aid in the assessment. The Pre-Screening decision tool 
was designed to prioritize site and technology options on the basis of their 
potential impacts on determinants of health consistent with those identified in the 
HIA Screening Tool for the Toronto Public Health. The Pre-Screening Health 
Determinants decision tool is intended to help narrow the number of technologies 
and sites by eliminating those options that are not compatible with the objectives 
and requirements of the study. 

Conducted a risk assessment for the potential re-development of a closed landfill 
site and bufferlands into a park. Included a human health risk assessment based 
on environmental exposure as well as consideration of health and safety risks 
associated with landfill infrastructure. 
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PROJECT EXPERIENCE - POWER 
Ontario Power 

Generation 
Darlington, Ontario 

Sithe Global 
Ontario, Canada 

Northland Power 
Ontario, Canada 

Conducted an assessment of potential thermal effects on round whitefish from 
once-through cooling water at the Darlington Nuclear Generating Station. The 
assessment considered reference values from empirical studies on round 
whitefish embryos together with detailed temperature data. The assessment 
found that temperatures that could adversely affect larval development were 
confined to the immediate area of the diffuser, and that no measurable effects on 
populations were likely to occur. 

Human Health and Ecological Risk Assessment for a proposed 350 MW natural 
gas peaking station. Modeled air concentrations based on predicted emissions 
were compared to health-based air concentration benchmarks to determine 
potential health risks to neighbouring communities and habitats. Responsibilities 
included identification and risk calculations for ecological receptors. 

Human Health and Ecological Risk Assessment for a proposed 850 MW 
combined cycle, natural gas-fired electricity generating station. Modeled air 
concentrations based on predicted emissions, as well as ambient air quality, 
were compared to health-based air concentration benchmarks to determine 
potential health risks to neighbouring communities and habitats. Responsibilities 
included identification of potential receptors, risk calculations and presentation of 
results at a public open house. 

PROJECT EXPERIENCE - OIL & GAS 
Oil Sands Expansion 

Alberta, Canada 

Former Gas Station 
Niagara Falls, Ontario 

Completed literature review and information sheets on potential water quality 
issues raised by regulators during EIA review. The information sheets will be 
used by Senior consultants throughout the course of the public hearings 
regarding the potential mine expansion. 

Participated in a Ontario Regulation 153/04 risk assessment for a former gas 
station with PHC and BTEX impacts in soil and groundwater. Completed the 
human health and ecological assessment calculations including chemical 
screening, exposure pathway identification, chemical modelling, exposure 
assessment, toxicity assessment and risk characterization. 

PROJECT EXPERIENCE - AIR QUALITY 

Ontario, Canada 
A review of the toxicological basis of the 0. Reg. 419/05 ambient air quality 
criteria (AAQC) for nickel was carried out on behalf of Vale lnco. A review of the 
available jurisdictional air standards for these metals was conducted to 
determine whether the toxicological basis of the draft AAQCs proposed in the 
Ontario Regulation are consistent with those of other jurisdictions. This review 
included a summary of the study design, methodology, and endpoints used to 
derive the jurisdictional standards. 
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PROJECT EXPERIENCE - RISK ASSESSMENT - SITE SPECIFIC GUIDELINE 
DEVELOPMENT 

Shamrock - City of 
London 

Ontario, Canada 

Conducted literature and Internet search for established toxicological data for the 
herbicide Trifluralin. A conceptual site model (CSM) was developed to identify 
potential receptors and routes of exposure to Trifluralin. Site specific guidelines 
were established based on risk calculations using the toxicological and CSM 
data. 

PROFESSIONAL AFFILIATIONS 

PUBLICATIONS 
Conference 
Proceedings 

Other 

Member, Society of Environmental Toxicology and Chemistry 

Ciaccio, Stephen, Beverley Hale and Tereza Dan. 2007. Port Co/borne Field 
Trial of Limestone and Manganese Application to Agricultural Land to Reduce 
Nickel Toxicity in Field Crops. Mining and the Environment Conference, October. 
Sudbury, Canada. 

Ciaccio, S. 2008 Evaluation of Dolomitic Limestone Applications to Nickel 
Contaminated Land to Mitigate Nickel Uptake in Field Crops. Presented at the 
Golder Associates Site Investigation and Remediation Technical Network 
Conference, Calgary AB, November 2008 

Ciaccio, S. and B. Hale. 2008 Limestone Application to Agricultural Land in Port 
Colborne Ontario to Reduce Nickel Toxicity of Crops. Presented at the 5th 
SETAC World Conference, Sydney Australia, August 2008. 

Ciaccio, S. and B. Hale. 2007. Does the CaCl2 Extractable Ni from Field Soil 
Relate to Phytotoxicity? Poster presented at the SET AC North America 28th 
Annual Meeting, Milwaukee WI, November 2007. 
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Education 
B.A.Sc. (Honours), Co
operative Program 
Environmental Engineering, 
University of Waterloo, 
Waterloo, Ontario, 2008 

Languages 
French - Fluent 

English - Fluent 

Resume LANE CHEVALIER 

Golder Associates Ltd. - Windsor 

Environmental Consultant 
Lane is an Environmental Consultant with over five years of experience in the 
environmental engineering field. He is experienced in; managing and conducting 
Phase I and Phase II Environmental Site Assessments (ESAs) and remediations 
on a variety of active and vacant industrial, commercial, public properties; 
conducting designated substance identification and management; and the 
operation and maintenance of small drinking water treatment systems and in-situ 
remedial technology applications. 

Lane has written and compiled detailed reports for senior review outlining and 
interpreting environmental site investigation findings and recommending 
subsequent courses of action. 

Currently, Lane's responsibilities relate primarily to the project management, 
implementation and reporting of various ESAs and environmental compliance 
related projects. 

Employment History 

Golder Associates Ltd. - Windsor, Ontario 
Environmental Consultant I Project Manager (2011 to Present) 

Manage, coordinate and conduct environmental investigation and reporting 
activities at multiple sites in southern Ontario, including active and inactive heavy 
industrial and commercial facilities. Implement procedures and work programs to 
satisfy requirements of applicable provincial and federal environmental 
regulations, such as Ontario Regulation 153/04, Records of Site Condition 
(O.Reg. 153/04), under the Environmental Protection Act. Develop work 
proposals and budgets for anticipated project activities, and continuously track 
and compare costs and work progress to facilitate timely and profitable project 
completion. 

SNC-Lavalin Environment (formerly Aqua Terre Solutions Inc.) -

Toronto, Ontario 
Engineer-In-Training/Environmental Scientist (2009 to 2011) 

Manage, coordinate and conduct environmental investigation and reporting 
activities and associated, regulatory approved, contaminant management plans 
at multiple sites in southern Ontario, including a bulk fuels distribution facility and 
various retai l fuel facilities for a major petroleum client. Implement procedures 
and work programs to satisfy requirements of applicable provincial and federal 
environmental regulations, such as Ontario Regulation 153/04, Records of Site 
Condition (O.Reg. 153/04), under the Environmental Protection Act. Identify and 
select contractors and prepare associated contracts to complete required work 
programs. Liaise with clients to continuously ensure expectations are met or 
exceeded. Act as mentor to junior staff. Assist senior management with business 
development initiatives, including promoting further available services to existing 
clients and providing positive business exposure to potential clients. Ensure 
applicable in-house and client health and safety protocols and procedures are 
identified and initiated during project planning stages, and are implemented and 
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Resume 

obseNed by all staff throughout project execution. 

Aqua Terre Solutions Inc. - Toronto, Ontario 
Field Technician/Environmental Scientist (2008 to 2009) 

LANE CHEVALIER 

Completed a variety of environmental field investigations, sampling activities, 
data interpretation and the preparation of related reports. Performed numerous 
sampling techniques and collected samples of a variety of media, including: 
designated substances, groundwater, surface water, potable water, soil , 
sediment and air. Assisted with the operation, monitoring and maintenance of 
several types of soil and groundwater remediation technologies. 

Algonquin Power Systems Inc. - Oakville, Ontario 
Environmental Engineering Assistant (2007 to 2007) 

Assisted with air emissions database management and associated regulatory 
reporting for landfill-gas-to-energy facilities. 

Hydro One Networks Inc. - Toronto, Ontario 
Co-Op Student (2006 to 2006) 

Designed and configured a semi-automated spreadsheet in order to determine 
the available storage capacities in existing transformer stations, to minimize the 
quantity and complexity of required new facilities. 

Stantec Consulting Ltd. - Windsor, Ontario 
Engineer-In-Training/Junior Inspector (2004 to 2006) 

Gained municipal engineering experience while acting as a third-party inspector 
for road reconstruction and resurfacing activities, water line installation, trunk 
sanitary and storm sewer installation and bridge construction activities. 
Participated in design initiatives for water and waste-water collection systems 
and associated treatment facilities. 

2 ~Golder 
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Resume LANE CHEVALIER 

PROJECT EXPERIENCE - ENVIRONMENTAL ASSESSMENT 
Various Industrial and 

Commercial Sites 
Ontario, Canada 

Managed, coordinated and conducted numerous Phase I and II ESAs throughout 
Ontario. Duties included project management, preparation of cost estimates for 
senior review, historical research , site reconnaissance, conducting field work 
programs involving soil sampling, installation of groundwater monitoring wells, 
collection of groundwater samples, data evaluation and preparation of reports, 
and liaison with site representatives and subcontractors. 
Supervised groundwater monitoring well installations. Completed monitoring well 
development and subsequent sampling. 

3 
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Resume LANE CHEVALIER 

PROJECT EXPERIENCE - ENVIRONMENTAL ASSESSMENT 
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Various Bulk and 
Retail Fuel Facilities 

Various, Canada 

Resume LANE CHEVALIER 

Managed, coordinated and conducted Phase II ESA activities for various sites 
involving the installation of numerous groundwater quality monitoring wells to 
characterize on-site groundwater quality and potential influence from off-site 
sources. Supervised well installation activities, conducted subsequent 
monitoring well development and water quality sampling. Carried out 
groundwater sampling using various techniques including low-flow sampling 
(peristaltic and/or bladder pumps). Conducted various hydrogeological test 
including rapid bail-down tests, bail-down tests and radius of influence 
monitoring. 

Managed, coordinated and conducted field investigations, data interpretation, 
and reporting activities for multiple projects involving groundwater and surface 
water sampling; potable water system operation and oversight; borehole drilling, 
test pitting, remedial excavation, and associated soil sampling; and monitoring 
well installation. Contaminants of concern have included: petroleum 
hydrocarbons, volatile organic compounds, polycyclic aromatic hydrocarbons, 
herbicides, pesticides, polychlorinated biphenyls, metals and other inorganics, 
and microbiological parameters. Safely implemented various work programs on 
provincial and municipal roadways through the acquisition of applicable permits 
and the implementation of comprehensive health and safety programs. 

Provided project management assistance, while supervising and directing 
remediation contractors retained to complete remedial excavations of petroleum 
hydrocarbon impacted soil at multiple former retail fuel facilities, in order to 
restore the sites to acceptable environmental conditions prior to property transfer 
or site redevelopment. 

Provided project management and coordination relating to the operation of 
regulated small drinking water systems located at various 'posted' and 'non
posted' service station facilities throughout Ontario, for activities including: 
system monitoring and maintenance, water sampling, and ensuring applicable 
compliance and reporting obligations were fulfilled. Conducted associated site 
operator/attendant training for related water and sewage system infrastructure 
operation and maintenance activities and completed subsequent compliance 
audits to ensure adherence to procedures. 

Supervised and conducted biostimulation injections and trend monitoring for 
indicator parameters of the natural attenuation of hydrocarbon impacts at various 
petroleum hydrocarbon impacted former retail fuel sites. 

Undertook maintenance, performance monitoring, and evaluation of various 
remedial technologies, including: soil-vapour-extraction and air-sparge systems, 
pump and treat systems, in-situ biostimulation, and in-situ submerged oxygen
injecting curtain systems at active and decommissioned retail fuel facilities. 

Completed monitoring and sampling of a portable granular activated carbon 
water treatment system, installed to treat effluent water used for a leak-test of a 
large above ground fuel storage tank, before discharging into municipal sewers 
at an operating petroleum distribution terminal, following tank repairs. 

Completed air sampling programs at multiple industrial facilities for various 
contaminants, including: volatile organic compounds, tetraethyl lead, and silica. 
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TRAINING 

Resume 

Communication Basics 
Golder U (Internal), 2012 

Conceptual Site Models 
Golder U (Internal), 2012 

Transportation of Dangerous Goods 
2006 

Site Supervisor Training 

LANE CHEVALIER 

Construction Safety Association of Ontario, Toronto, Ontario, 2010 

Standard First-Aid Level C CPR 
Red Cross, Windsor, 2012 

Confined Space Awareness, Fall Awareness and Petroleum Oriented 
Safety Training 
Toronto, Ontario, 2010 

PROFESSIONAL AFFILIATIONS 
Professional Engineers Ontario 
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At Golder Associates we strive to be the most respected global group of 

companies specializing in ground engineering and environmental services. 

Employee owned since our formation in 1960, we have created a unique 

culture with pride in ownership, resulting 1n long-term organizational stallility. 

Golder professionals take the time to build an understanding of client needs 

and of lhe specilic environments in which they operate. We continue to expand 
our technical capabilities and have experienced steady growth with employees 

now operating from offices located throughout Africa, Asia, Australasia, 

Europe. North America and South America. 

<fJGol(\er 
Assoaates 

Z36849vZ 

Golder Associates Ltd. 

6925 Century Avenue, Suite #100 

Mississauga, Ontario, L5N 7K2 

Canada 

T: +1 (905) 567 4444 

Africa 
Asia 
Australasia 
Europe 
Norlh America 
South America 

+ 27 11 254 4800 
+ 852 2562 3658 
+ 61 3 8862 3500 
+ 356 21 42 30 20 
+ 1 800 275 3281 
+ 55 21 3095 9500 

solutions@golder.com 
www.golder.com 
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DA TE May 6, 2015 

TO Dan Krutsch, P.Eng. 
Landmark Engineers Inc. 

Mr. John Henderson, P.Eng. 
CC Essex Region Conservation Authority 

FROM Lane Chevalier, P.Eng. 

GRAND MARAIS DRAIN IMPROVEMENTS 
FILTRATE WATER ANALYTICAL RESULTS 
WINDSOR, ONTARIO 

TECHNICAL MEMORANDUM 

PROJECT No. 1520609-TM02 

EMAIL Lane_Chevalier@golder.com 

Golder Associates Ltd. ("Golder") was retained by Landmark Engineers Inc. (referred to herein as "Landmark" or 
the "Client") to provide consulting services in support of the implementation of a sediment management strategy 
for a segment of the Grand Marais Drain ("Drain") near the intersection of Howard Avenue and E.C. Row 
Expressway in Windsor, Ontario (referred to hereinafter as "the Site"). The work is being conducted as part of 
the Grand Marais Drain Flood Control Improvement project, which is being managed by Landmark on behalf of 
the Essex Region Conservation Authority (ERCA) and the City of Windsor ("the City"). 

Background and Scope of Work 

It is understood that, in March 2015, Landmark collected a sample of the sediment material from the open 
segment of the Grand Marais Drain immediately west of Howard Avenue and south of EC Row Expressway in 
the area where the sediment removal activities have been proposed and that the sample was shipped to 
Trimatrix Laboratories, Inc. (''Trimatrix") of Grand Rapids, Michigan. The sediment sample was then placed 
within the Geotube™ material (which is being proposed for use as sediment containment at the Site) and the 
filtrate water passing through the Geotube™ material was collected for analysis of the following parameters 
listed under Ontario Regulation (O.Reg.) 153/04: metals, volatile organic compounds (VOCs), petroleum 
hydrocarbon (PHC) fractions F1 to F4, polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons 
(PAHs). The analyses were performed by Trimatrix and ALS Environmental Laboratories of London, Ontario. 

Selection of Criteria/Standards 

Following the proposed hydraulic dredging of the sediment material and placement in Geotubes TM at the Site, a 
relatively rapid dewatering of the Geotubes ™ is expected to occur and related water from this process may enter 
the Grand Marais Drain at the Site. The Grand Marais Drain is understood to be a municipal drain. 
Consequently, the noted analytical results were compared to City of Windsor Storm Water By-Law criteria 

Golder Assoclales Ltd. 
1625 Provincial Road, Windsor, Ontario, Canada N6W 5V7 

Tel: +1 (519) 250 3733 Fax: +1 (519) 250 6452 www.golder.com 

Golder Associates: Operations In Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation. 



Dan Krutsch, P.Eng. 

Landmark Engineers Inc. 

1520609-TM02 

May 6, 2015 

(By-Law Number 11446 passed May 17, 1993, amended July 22, 2002). We have also provided the Ontario 

Ministry of the Environment (MOE) Table 3 non-potable groundwater criteria for comparison purposes, where no 
related Storm Water By-Law criterion is available. 

Filtrate Water Results 

Sediment material which is impacted to a similar degree as that being removed as part of the proposed sediment 
removal activities is expected to continue to remain in place within the Grand Marais Drain upstream and 
downstream of the area proposed to be dredged and relocated into the Geotubes™. Based on the remaining 
presence of impacted sediment in the drain, it is inferred that the filtrate water from the Geotubes TM would not be 
expected to have a significant impact on the water quality in the drain. 

Further details are included in the attached tables. The laboratory Certificates of Analysis are also attached. 

We trust that this information is sufficient for your present purposes. If we can be of additional assistance in this 
regard, please contact the undersigned directly. 

Lane Chevalier, P.Eng. 
Environmental Engineer 

LC/JC/KGUap/rm 

Keith G. Lesarge, M.Sc., P.Geo. 
Principal, Senior Environmental Scientist 

l\golder.gdslgalUondon\active\201513 proj\1520609 landmall<-grandmaraisdm sed-windsor\8-correspondence\4-memosltm02\1520609-tm02 may06'15 grandmarais_filtratewater.docx 
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Parameter Units MOE Table 3 Standards 

Antimonv ua/L 20000 
Aluminum ua/L -
Ammonias /Unionizedl ua/L -
Arsenic ua/L 1900 
Barium ua/L 29000 
Bervllium ua/L 67 
Boron ua/L 45000 
Cadmium ua/L 2.7 
Chlorine ua/l -
Chromium ua/l 810 
Chromium VI mq/L 140 
Cobalt UQL 66 
Copper UQL 87 
Cvanide UQL 66 
Fluoride uQL 400 
Iron UQL -
Lead UQL 25 
Manaanese uaL -
Mercurv UQL 2.8 
Molvbdenum UQL 9200 
Nickel UQL 490 
Phosphorus UQL -
Selenium ua/L 63 
Silver ua/L 1.5 
Sulphate U0/1 

Thallium U0/1 510 
Tin ua/L -
Uranium ua/L 420 
Vanadium "nn 250 
Zinc ua/L 1100 

Table I 
Analytical Results for Metals and In organics in Filtrate Water Samples 

Grand Marais Drain 
Windsor, Ontario 

Sample Identification: Filtrate 
Sample Date: 26-Mar-2015 

City of Windsor Reporting 
Storm Water Bv-Law Limit 

- 1.0 <1.0 
5000 - -
200 - -
500 1.0 2.3 
500 10 220 

- 1.0 <1.0 

- 50 150 
100 0.20 0.35 

1000 - -
1000 1.0 3.1 

- 1.0 <1.0 

- 1.0 2.6 
1000 1.0 4.1 
100 - -

1000 - -
5000 - -
1000 5.0 <5.0 
1000 - -
1.0 0.20 <0.20 

- 1.0 13 
1000 1.0 5.0 
1000 - -
1000 1.0 1.3 
1000 0.20 <0.20 

150000 - -
- 1.0 <1.0 

1000 - -
- 5.0 <5.0 

1.0 1.4 
1000 10 22 

Notes 

- Not analvzed or not aoolicable. 
< Less than reported detection limit as indicated. 

ua/L Microarams oer Litre. 
MOE T bl 

3 
Ministry of the Environment Soil, Ground Water and Sediment Standartls for Use Under Part XV.1 of the Environmental 

S a e Protection Act, Table 3: Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition for 
tandards Industrial/Commercial/Community Property Use for medium to fine textured soil (April 15, 2011 ). 

Storm Water By-Law Number 11446, A By-Law to Prohibit, Regulate and Inspect the Discharge of Sewage into the Municipal Sewerage 
Bv-Law Svstem in the Citv of 'Mndsor, Mav 17, 1993, amended Julv 22, 2002. 

~ Concentration exceedina the MOE Table 3 Standard. 
21 Concentration exceedina the Citv of 'Mndsor Storm Water Bv-Law. 

Table to be read in coniunction with accompanvina report. 

Golder Associates Ltd. 

1520609 
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Parameter Units MOE Table 3 Standards 

Acetone uo/L 130000 
Benzene uo/L 430 
Bromodichloromethane uo/L 85000 
Bromoform uo/L 770 
Bromomethane µg/L 56 
Carbon Tetrachloride uoll 8.4 
Chlorobenzene ua/L 630 
Chloroform uo/L 22 
Dibromochloromethane uo/L 82000 
1.2-Dibromoethane uo/L 0.83 
1,2-Dichlorobenzene uo/L 9600 
1,3-0ichlorobenzene uo/L 9600 
1.4-Dichlorobenzene uo/L 67 
Dichlcrodifluoromethane uo/L 4400 
1, 1-Dichloroethane uall 3100 
1,2-Dichloroethane uo/L 12 
1, 1-0ichloroethvlene uoll 17 
Cis-1,2-Dichloroeth\llene uo/L 17 
Trans-1 ,2-Dlchloroethvlene uoll 17 
1 2-Dichloroorooane ua/L 140 
Cis-1,3-Dichloropropylene µQ/L 45 
Trans-1.J..Olchloroprcovlene uoll 45 
Ethvlbenzene uo/L 2300 
Hexane uoll 520 
Methvl-t-Butvl Ether uall 1400 
Methvlene Chloride uoll 5500 
2-Butanone lMEK'I uo/L 1500000 
4-Methvl-2-oentanone (MIBKl uoll 580000 
Stvrene ua/L 9100 
1, 1, l ,2-Tetrachloroelhane uo/L 28 
1, 1,2,2-Tetrachloroethane ua/L 15 
Tetrachloroethvlene ua/L 17 
Toluene uo/L 18000 
1.1.1-Trichloroethane uo/l 6700 
1.1.2-Trichloroethane uo/L 30 
Trichloroeth'lllene uo/L 17 
Trichlorofluoromelhane uo/L 2500 
Vinyl Chloride ug/L 1.7 
m-Xvlene & o-Xvlene uo/L -
o-Xvlene uo/L .. 
Total Xvlenes uo/L 4200 

Table II 
Analytical Results for Volatile Organic Compounds in Filtrate Water Samples 

Grand Marais Drain 
Windsor, Ontario 

Sample Identification: Filtr.lte 
Samole Date: 26-Mar-2015 

City of Windsor Reporting 
Stonn Water Bv-L.aw Limit 

- 5.0 7.7 

- 1.0 <1.0 

- 1.0 <1 .0 
.. 1.0 <1.0 
.. 1.0 <1,0 

- 1.0 <1.0 
.. 1.0 <1 .0 
.. 1.0 <1.0 
.. 1.0 <1 .0 

- 1.0 <1.0 
.. 1.0 <1 .0 
.. 1.0 <1.0 

- 1.0 <1.0 

- 1.0 <1.0 
.. 1.0 <1 .0 

- 1.0 <1.0 

- 1.0 <1 .0 

- 1.0 <1.0 
.. 1.0 <1.0 

- 1.0 <1.0 

- 1.0 <1 .0 

- 1.0 <1.0 

- 1.0 <1.0 
.. 1.0 <1 .0 
- 1.0 <1.0 
.. 1.0 <1 .0 

- 5.0 <5.0 

- 5.0 <5.0 

- 1.0 <1.0 

- 1.0 <1.0 
.. 1.0 <1.0 
- 1.0 <1 .0 

- 1.0 <1 .0 
.. 1.0 <1 .0 
- 1.0 <1.0 

- 1.0 <1 .0 
.. 1.0 <1 .0 

- 1.0 <1.0 

- 2.0 <2.0 

- 1.0 <1 .0 
.. 3.0 <3.0 

Notes 

- Not ana/vzed or not applicable. 
< less than reoorted detection limit as indicated. 

ua/L Microcrams cer Utre. 

MOE Table 3 
Ministry of the Environment Soll. Ground Water and Sediment Standards for Use Under Part XV. 1 

Standards 
of the Environmental Protection Act, Table 3: Full Depth Genenc Site Condition Standards in a Non-
Potable Ground Water Condition for Industrial/Commercial/Community Property Use fo r medium to 

Storm Water By-Law Number 11446, A By-Law to Prohibit, Regulate and Inspect the Discharge of Sewage into 
Bv-Law the Municioal Seweraoe Svstem In the Cltv of Windsor. Mav 17, 1993, amended Julv 22, 2002. 

21 Concentration exceeding the MOE Table 3 Standard. 
21 Concentration exceedinc tlie Citv of Windsor Storm Water Bv-Law. 

mbcs Metres below around surface. 
Table to be read in conjunctlon with accompanying report. 
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Parameter Units MOE Table 3 Standards 

Benzene uo/l 430 
Toluene uo/l 18000 
Ethvlbenzene ua/l 2300 
Total Xvlenes ua/l 4200 

F1 /C6-C1 Ol - BTEX ua/l 750 
F2 (C10-C16) uo/l 150 
F3 IC16-C34l ua/l 500 
F4 /C34-C50) ua/l 500 

Table Ill 
Analytical Results for Petroleum Hydrocarbons and BTEX in Filtrate Water Samples 

Grand Marais Drain 
Windsor, Ontario 

Sample Identification: Filtrate 
Sample Date: 26-Mar-2015 

City of Windsor 
Reporting Limit 

Storm Water Bv-Law 

- 0.20 <1.0 

- 0.20 <1.0 

- 0.20 <1.0 
0.40 <3.0 

- 25 <25 

- 100 350 

- 250 <250 

- 250 <250 

Notes 
- Not analvzed or not annlicable. 
< Less than reoorted detection limit as indicated. 

UQ/L Microarams oer Litre 

MOE Table 3 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental 

Standards 
Protection Act, Table 3: Full Depth Generic Site Ccndition Standards in a Non-Potable Ground Water Condition for 
lndustrial/Commercial/Ccmmunity Property Use for medium to fine textured soi l (April 15, 2011 ). 

Storm Water By- By-Law Number 11446, A By-Law to Prohibit, Regulate and Inspect the Discharge of Sewage into the Municipal Sewerage 
Law Svstem in the Citv of V\llndsor, Mav 17. 1993, amended Julv 22, 2002. 
21 Concentration exceedinc the MOE Table 3 Standard. 
21 Concentration exceedina the Citv of Windsor Storm Water Bv-Law. 

X~lenes (Total) renresents the sum of n+m- and o-xvlenes. 
PHC F1 /C6-10l values do not include BTEX. 
PHC F2 />C10-C16l values do not include Naohthalene. 
PHC F3 l>C16-C34l values do not include PAHs. 
Table to be read in conjunction with accompanying report. 

Golder Associates Ltd. 
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Parameter Units MOE Table 3 Standards 

PCB-1016 µgtL -
PCB-1221 uc/L -
PCB-1232 uQ/L -
PCB-1242 µgtL -
PCB-1248 uc/L -
PCB-1254 uc/L -
PCB-1260 µQ/L -

Table IV 
Analytical Results for Polychlorinated Biphenyls in Filtrate Water Samples 

Grand Marais Drain 
Windsor, Ontario 

Samele Identification: FIitrate 
Samole Date: 26-Mar-2015 

City of Windsor Reporting 
Stonn Water Bv-Law Limit 

- 0.20 <0.20 

- 0.20 <0.20 
- 0.20 <0.20 
- 0.20 <0.20 
- 0.20 <0.20 

- 0.20 <0.20 
- 0.20 <0.20 

Notes 

- Not analyzed or not applicable. 
< Less than reported detection limit as indicated. 

uc/L Microqrams per Litre. 

MOE Table 3 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Pan XV.1 

Standards 
of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards In a 
Non-Potable Ground Water Condition for Industrial/Commercial/Community Property Use for 

Storm Water By-By-Law Number 11446, A By-Law to Prohibit, Regulate and Inspect the Discharge of Sewage into 
Law the Municioal Sewerage System in the City of \Mndsor, Mav 17. 1993, amended Julv 22. 2002. 
21 Concentration exceeding the MOE Table 3 Standard. 
21 Concentration exceeding the City of \Mndsor Storm Water Bv-Law. 

Table to be read in conjunction with accompanying report. 

Golder Associates Ltd. 
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Parameter Units MOE Table 3 Standards 

Acenaphthene uQ/L 1700 
Acenaphthylene µg/L 1.8 
Anthracene uQ/L 2.4 
Benzo(a\anthracene uQ/L 4.7 
Benzo(a)pyrene uqtL 0.81 
Benzo(b\fluoranthene uo/L 0.75 
Benzo(k\fiuoranthene uQ/L 0.4 
Benzo(qhi)pervlene uqtL 0.2 
Chrvsene uQ/L 1.0 
Dibenzo(a,h)anthracene UC! L 0.52 
Fluoranthene UC! L 130 
Fluorene ua/l 400 
lndeno(1,2.3-cd)pyrene ua/l 0.2 
1-Methylnaphthalene ua/l 1800 
2-Methylnaphlhalene ua/l 1800 
Naphthalene ua/l 6400 
Phenanthrene uo/L 580 
Pvrene uQ/L 68 

Table V 
Analytical Results for Polycyclic Aromatic Hydrocarbons in Filtrate Water Samples 

Grand Marais Drain 
Windsor, Ontario 

Sample Identification: Filtrate 
Sample Date: 26-Mar-2015 

City of Windsor Reporting 
Stonn Water Bv-Law Limit 

- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 
- a.so <0.50 

- 0.50 <0.50 
- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 

- a.so <0.50 

- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 

- 0.50 <0.50 
- 0.50 <0.50 

- 0.50 <0.50 

Notes 

- Not analvzed or not applicable. 
< Less than reported detection limit as indicated. 

uQ/L Microqrams per Litre. 

MOE Table 3 
Ministry of the Environment Soil, Ground Water and Sediment Standards for Use Under Part XV.1 

Standards 
of the Environmental Protection Act, Table 3: Full Depth Generic Site Condition Standards in a 
Non-Potable Ground Water Condition for lndustlial/Commercial/Community Property Use for 

Storm Water By-Law Number 11446, A By-Law to Prohibi~ Regulate and Inspect the 
Bv-Law Discharqe of Sewacie into the Municipal Seweraqe Svstem in the Citv of 

21 Concentration exceeding the MOE Table 3 Standard. 
21 Concentration exceedinQ the Citv of Windsor Storm Water Bv-Law. 

mbqs Metres below qround surface. 
Table to be read in conjunction with accompanying report. 
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i TRIM ATRIX ft L A B O R A T O R I E S 

April 09, 2015 

WATERSOLVE, LLC 

Attn: Doug Walker 

5031 68th St. SE 

Calendonia, Ml 49316 

Project: Filtrate Project 

Dear Doug Walker, 

Enclosed is a copy of the laboratory report for the following work order(s) received by TriMatrix Laboratories: 

Work Order 
1503390 

Received 
03/26/2015 

Description 
Laboratory Services 

This report relates only to the sample(s) as received. Test results are in compliance with the requirements of the 
National Environmental Laboratory Accreditation Program (NELAP) and/or one of the following certification programs: 

ACLASS DoD-ELAP/IS017025 (#ADE-1542); Arkansas DEP (#88-0730/13-049-0); Florida DEP (#E87622-24); 
Georgia EPD (#E87622-24); Illinois DEP (#200026/003329); Kansas DPH (#E-10302); Kentucky DEP (#0021); 
Louisiana DEP (#103068); Michigan DPH (#0034); Minnesota DPH (#491715); New York ELAP (#11776/48855); 
North Carolina DNRE ( #659); Virginia DCLS ( #460153/2592); Wisconsin DNR ( #999472650); USDA Soil Import 
Permit ( #P330-12-00236). 

Any qualification or narration of results, including sample acceptance requirements and test exceptions to the above 
referenced programs, is presented in the Statement of Data Qualifications and Project Technical Narrative sections of 
this report. Estimates of analytical uncertainties and certification documents for the test results contained within this 
report are available upon request. 

If you have any questions or require further information, please do not hesitate to contact me. 

Sincerely, 

James D. McFadden 
Project Chemist 

-------

This report shall not be reproduced, except in full, without written authorization of TriMatrix Laboratories, Inc. 
Page 1 of 18 Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • 616.975.4500 • Fax 616.942.7463 • www.trimatrixlabs.com 



• TRIMATRIX ft L A B O R A T O R I E S 

PROJECT TECHNICAL NARRATIVE(s) 

Polychlorinated Biphenyls (PCBs) by EPA Method 8082A 

Narrative: Due to sample volumes, batch matrix quality control (QC) was not performed for this analysis. A 
Method Blank and Laboratory Control Sample comprise the batch QC. 

Analysis: USEPA-8082A 

Sample/Analyte: 1503390-01 Filtrate 

This report shall not be reproduced, except in full, without writ ten authorization of TriMatrix Laboratories, Inc. 
Page 2 of 18 Individual sample results relate only to the sample tested. 
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• TRIMATRIX ft L A B O R A T O A I E S 

PROJECT TECHNICAL NARRATIVE{s) 

Semivolatile Organic Compounds by EPA Method 8270C 

Narrative: Due to sample volumes, batch matrix quality control (QC) was not performed for this analysis. A 
Method Blank and Laboratory Control Sample comprise the batch QC. 

Analysis: USEPA-8270C 

Sample/Analyte: 1503390-01 Filtrate 

Narrative: Manual integration was required on the analytes listed below. All manual integrations were 
performed and reviewed in accordance with TriMatrix laboratory policy. 

Analysis: USEPA-8270C 

Sample/Analyte: 1503390-01 Filtrate Naphthalene 
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t TRIMATRIX ft L A B O R A T O R I E S 

PROJECT TECHNICAL NARRATIVE(s) 

Total Metals by EPA 6000/7000 Series Methods 

Narrative: Due to sample matrix-related Internal Standard failure, the sample was reanalyzed at dilution. The 
RL for this analyte has been elevated. 

Analysis: USEPA-6020A 

Sample/Analyte: 1503390-01 Filtrate 
1503390-01 Filtrate 

Lead 

Uranium 

Narrative: The CRL recovery for this analyte was outside of the laboratory control limits. 

Analysis: USEPA-6020A 

5D08026-CRL1 Antimony 
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t TRIM AT R IX ft L A B O R A T O R I E S 

STATEMENT OF DATA QUALIFICATIONS 

Volatile Organic Compounds by EPA Method 82608 

Qualification: The corresponding CO/ for this analytical batch had a recovery exceeding the upper control limit of 
the method. A positive result for this analyte in any associated samples are considered estimated. 
Non-detectable results are not qualified. 

Analysis: USEPA-82608 

Sample/Analyte: 1503390-01 Filtrate Bromomethane 
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••• TR1t'1~19,1~ 
STATEMENT OF DATA QUALIFICATIONS 

Total Metals by EPA 6000/7000 Series Methods 

Qualification: The LCS recovery exceeded the upper control limit. Positive results for this analyte in all samples in 
the associated QC batch are considered estimated. Non-detectable results are not qualified. 

Analysis: USEPA-6020A 

Sample/Analyte: 1503390-01 Filtrate Antimony 
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• TRIM AT R IX ft L A B O R A T O R I E S 

STATEMENT OF DATA QUALIFICATIONS 

Physical/Chemical Parameters by EPA/ APHA/ ASTM Methods 

Qualification: The MS and/or MSD recovery was outside the laboratory or method control limit. 

Analysis: USEPA-7196A 

Sample/Analyte: 1503390-01 Filtrate Chromium, Hexavalent 
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ANALYTICAL REPORT 

Client: WATERSOLVE, LLC Work Order: 1503390 
Project: Filtrate Project Description: Laboratory Services 

Client Sample ID: Filtrate Sampled: 03/26/15 10:00 

Lab Sample ID: 1503390-01 Sampled By: Doug Walker 

Matrix: Water Received: 03/26/15 12:00 

Unit: ug/L Prepared: 03/30/15 12:06 By: ALK 

Dilution Factor: 1 Analyzed: 04/02/15 16:39 By: MSZ 

QC Batch : 1502849 Analytical Batch: 5D03016 

Polychlorinated Biphenyls (PCBs) by EPA Method 8082A 

Analytical 
CAS Number Analyte Result RL 

12674-11-2 PCB-1016 <0.20 0.20 

11104-28-2 PCB-1221 <0.20 0 .20 

11141-16-5 PCB-1232 <0.20 0.20 

53469-21-9 PCB-1242 <0.20 0.20 

12672-29-6 PCB-1248 <0.20 0.20 

11097-69-1 PCB-1254 <0.20 0.20 

11096-82-5 PCB-1260 <0.20 0.20 

Surrogates: %Recovery Control Limits 

Decachlorobiphenyl 81 52-139 

Tetrachloro-m-xy/ene 78 26-118 
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Cl ient: 

Project: 

Client Sample ID: 

Lab Sample ID: 

Matrix: 

Unit: 

Dilution Factor: 

QC Batch: 

WATERSOLVE, LLC 

Filtrate Project 

Filtrate 
1503390-01 
Water 

ug/L 

1 
1502874 

ANALYTICAL REPORT 

Work Order: 1503390 
Description: Laboratory Services 

Sampled: 03/26/15 10:00 

Sampled By: Doug Walker 

Received: 03/26/15 12:00 

Prepared: 03/27/15 07:00 

Analyzed: 03/31/15 03:17 

Analytical Batch: 5C31010 

Volatile Organic Compounds by EPA Method 82608 

Analytical 
CAS Number Analyte Result 

67-64-1 Acetone 7 .7 

71-43·2 Benzene <1.0 

75-27·4 Bromodich loromethane <1.0 

75-25·2 Bromoform <1.0 

*74-83-9 Bromomethane <1.0 

56-23·5 Carbon Tetrachloride <1.0 

108-90-7 Chlorobenzene <1.0 

67-66·3 Chloroform <1.0 

124-48-1 Dibromochloromethane <1.0 

106-93·4 1,2-Dibromoethane < 1.0 

95-50·1 1,2-Dichlorobenzene < 1.0 

541·73·1 1,3-Dichlorobenzene <1.0 

106-46-7 1,4-Dichlorobenzene <1.0 

75-71·8 Dichlorodifluoromethane <1.0 

75.34.3 1, 1-Dichloroethane <1.0 

107-06-2 1,2-Dichloroethane <1.0 

75-35-4 1,1 ·Dichloroethene <1.0 

156-59-2 cis-1,2-Dichloroethene <1.0 

156-60-5 trans-1,2-Dichloroethene < 1.0 

78-87-5 1,2-Dichloropropane < 1.0 

10061-01·5 cis-1,3-Dichloropropene < 1.0 

10061-02-6 trans-1,3-Dichloropropene < 1.0 

100-41-4 Ethyl benzene < 1.0 

110-54-3 Hexane < 10 

1634-04-4 Methyl tert-Butyl Ether < 1.0 

75-09-2 Methylene Chloride <1.0 

78-93-3 2-Butanone (MEK) <5.0 

108·10·1 4-Methyl-2-pentanone (MIBK) <5.0 

100-42-5 Styrene < 1.0 

Continued on next page 

*See Statement of Data Qualifications 

By: 

By: 

RL 

5.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

10 

1.0 

1.0 

5.0 

5.0 

1.0 
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'TRIMATRIX ft L A B O R A T O R I E S 

ANALYTICAL REPORT 

Client: 

Project: 

Client Sample ID: 

Lab Sample ID: 

Matrix: 

Unit: 

Dilution Factor: 

QC Batch: 

WATERSOLVE, LLC 

Filtrate Project 

Filtrate 
1503390-01 
Water 

ug/L 

1 
1502874 

Work Order: 1503390 
Description: Laboratory Services 

Sampled: 03/26/15 10:00 

Sampled By: Doug Walker 

Received: 03/26/15 12:00 

Prepared: 03/27/15 07:00 

Analyzed: 03/31/ 15 03:17 

Analytical Batch: 5C31010 

Volatile Organic Compounds by EPA Method 82608 (Continued) 

CAS Number 

630-20-6 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-00-5 

79-01-6 

75-69-4 

75-01-4 

179601-23-1 

95-47-6 

1330-20-7 

Surrogates: 

Dibromofluoromethane 

1,2-Dich/oroethane-d4 

Toluene-dB 

4-Bromofluorobenzene 

Analyte 

1,1, 1,2-Tetrachloroethane 

1, 1, 2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trlchloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

Xylene, Meta + Para 

Xylene, Ortho 

Xylene (Total) 

%Recovery 

100 

105 

97 

97 

Control Limits 

85-118 

87-122 

85-113 

82-110 

Analytical 
Result 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<LO 

<2.0 

<1.0 

<3.0 

By: 

By: 

RL 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

3.0 
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t TRIMATRIX ft L A B O R A T O R I E S 

Client: 

Project: 

Client Sample ID: 

Lab Sample ID: 

Matrix: 

Unit: 

Dilution Factor: 

QC Batch: 

WATERSOLVE, LLC 

Filtrate Project 

Filtrate 

1503390-01 
Water 

ug/L 

1 
1502854 

ANALYTICAL REPORT 

Work Order: 

Description : 

Sampled: 

Sampled By: 

Received: 

Prepared: 

Analyzed: 

1503390 
Laboratory Services 

03/26/15 10:00 

Doug Walker 

03/26/15 12:00 

03/31/15 10:14 

04/03/15 13:17 

Analytical Batch: 5D06015 

Semivolatile Organic Compounds by EPA Method 8270C 

Analytical 
CAS Number Analyte Result 

83-32-9 Acenaphthene <0.50 

208-96-8 Acenaphthylene <0.50 

120-12-7 Anthracene <0.50 

56-55-3 Benzo( a )anthracene <0.50 

50-32-8 Benzo( a )pyrene <0.50 

205-99-2 Benzo(b)fluoranthene <0.50 

207-08-9 Benzo(k)fluoranthene <0.50 

191-24-2 Benzo(g,h,i)perylene <0.50 

218-01-9 Chrysene <0.50 

53-70-3 Dibenz(a,h)anthracene <0.50 

206-44-0 Fluoranthene <0.50 

86-73-7 Fluorene <0.50 

193-39-5 Indeno( 1,2,3-cd)pyrene <0.50 

91-57-6 2-Methylnaphthalene <0.50 

90-12-0 1-Methylnaphthalene <0.50 

91-20-3 Naphthalene <0.50 

85-01-8 Phenanthrene <0.50 

129-00-0 Pyrene <0.50 

Surrogates: %Recovery Control Limits 

2-F/uorophenol 24 20-70 

Phenol -d6 20 18-45 

Nitrobenzene-dS 71 31-123 

Continued on next page 

By: ALK 

By: ASC 

RL 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
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Client: WATERSOLVE, LLC 

Project: Filtrate Project 

Client Sample ID: Filtrate 
Lab Sample ID: 1503390-01 

Matrix: 

Unit: 

Dilution Factor: 

QC Batch: 

Water 

ug/L 

1 

1502854 

ANALYTICAL REPORT 

Work Order: 

Description: 

Sampled: 

Sampled By: 

Received: 

Prepared: 

Analyzed: 

1503390 
Laboratory Services 

03/26/15 10:00 

Doug Walker 

03/26/15 12:00 

03/31/15 10:14 

04/03/15 13: 17 

Analytical Batch: 5D06015 

Semivolatile Organic Compounds by EPA Method 8270C (Continued) 

Surrogates (Continued): %Recovery Control Limits 

2-F/uorobipheny/ 63 25-113 

2, 4,6-Tribromopheno/ 46 30-121 

o-Terphenyl 64 42-125 

By: ALK 

By: ASC 
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••• TR1~~1~,1~ 
ANALYTICAL REPORT 

Client: WATERSOLVE, LLC Work Order: 1503390 
Project: Filtrate Project Description: Laboratory Services 

Client Sample ID: Filtrate Sampled: 03/26/ 15 10:00 

Lab Sample ID: 1503390-01 Sampled By: Doug Walker 

Matrix: Water Received: 03/26/ 15 12:00 

Total Metals by EPA 6000/7000 Series Methods 

Analytical Dilution Date Time QC 
Analyte Result RL Unit Factor Method Analyzed By Batch 

*Antimony <1.0 1.0 ug/L 1 USEPA-6020A 04/08/15 14:37 MSM 1502842 

Arsenic 2.3 1.0 ug/L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

Barium 220 10 ug/L 10 USEPA-6020A 04/08/15 12:30 DSC 1502842 

Beryllium <1.0 1.0 ug/ L 1 USEPA-6020A 04/08/15 14:37 MSM 1502842 

Boron 150 50 ug/ L 5 USEPA-6020A 04/08/15 14:36 MSM 1502842 

Cadmium 0.35 0.20 ug/L 1 USEPA·6020A 04/08/15 10:55 DSC 1502842 

Chromium 3.1 1.0 ug/L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

Cobalt 2.6 1.0 ug/ L 1 USEPA·6020A 04/08/15 10:55 DSC 1502842 

Copper 4.1 1.0 ug/L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

Lead <5.0 5.0 ug/L 5 USEPA-6020A 04/08/15 11:07 DSC 1502842 

Molybdenum 13 1.0 ug/ L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

Mercury <0.20 0.20 ug/L 1 USEPA-7470A 04/02/15 17:58 CKD 1502917 

Nickel 5.0 1.0 ug/L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

Selenium 1.3 1.0 ug/L 1 USEPA·6020A 04/08/15 15:02 MSM 1502842 

Silver <0.20 0.20 ug/L 1 USEPA·6020A 04/08/15 10:55 DSC 1502842 

Thallium <1.0 1.0 ug/L 5 USEPA-6020A 04/08/15 11:07 DSC 1502842 

Uranium <5.0 5.0 ug/L 5 USEPA-6020A 04/08/15 11:07 DSC 1502842 

Vanadium 1.4 1.0 ug/L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

Zinc 22 10 ug/L 1 USEPA-6020A 04/08/15 10:55 DSC 1502842 

*See Statement of Data Qualifications 
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Client: 

Project: 

Client Sample ID: 

Lab Sample ID: 

Matrix: 

WATERSOLVE, LLC 
Filtrate Project 

Filtrate 
1503390-01 
Water 

ANALYTICAL REPORT 

Work Order: 

Description: 

Sampled: 

Sampled By: 

Received: 

1503390 
Laboratory Services 

03/26/15 10:00 

Doug Walker 

03/26/15 12:00 

Physical/Chemical Parameters by EPA/ APHA/ ASTM Methods 

Analyte 

*Chromium, Hexavalent 

Analytical 
Result 

<0.0010 

*See Statement of Data Qualifications 

RL Unit 

0.0010 mg/L 

Dilution Date Time QC 
Factor Method Analyzed By Batch 

1 USEPA-7196A 03/26/15 13:52 LMA 1502924 
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t TRIMATRIX ft L A B O R A T O R I E S 

PRETREATMENT SUMMARY PAGE 

Client: WATERSOLVE, LLC 
Project: Filtrate Project 

Date& Time 
Pretreatment Lab Sample ID Batch By Prepared 

USEPA-3020A Metals Digestion 1503390-01 1502842 ARB 03/31/15 08:00 

USEPA-3510C Liquid-Liquid Extraction 1503390-01 1502849 ALK 03/30/15 12:06 

1502854 ALK 03/31/15 10:14 
USEPA-3665A/3660B Sulfuric Acid/Sulfur Cleanup 1503390-01 5C31066 ALK 03/31/15 12:00 

USEPA-7470A Mercury Digestion 1503390-01 1502917 JBA 04/01/15 13:00 

This report shall not be reproduced, except in full, without written authorization of TriMatrix Laboratories, Inc. 
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CASH CLIENTS - LONDON Date Received: 31 -MAR-15 

ATTN: TriMatrix Laboratories, Jim McFadden 
5560 Corporate Exchange Ct 

Report Date: 08-APR-15 14:58 (MT) 
Version: FINAL 

Grand Rapids Ml 49512 

Comments: 

Client Phone: 616-976-4544 

Certificate of Analysis 
Lab Work Order#: L 1593446 
Project P.O.#: NOT SUBMITTED 

Job Reference: GRAND MARAIS DRAIN 

C of C Numbers: 

Legal Site Desc: 

ADDITIONAL 07-APR-15 11 :51 

[This report shall not be reproduced except in full without the written authority of the Laboratory.) 

ADDRESS: 309 Exeter Road Unit #29, London, ON N6L 1C1 Canada I Phone: +1 519 652 6044 I Fax: +1 519 652 0671 
ALS CANADA LTD Part of lhe ALS Group A Campbell Brothers Limited Company 

- www.alsglobal.com 
AICiHT SDLUTIDns A l CiHT PAATnEA 



GRAND MARAIS DRAIN 

ALS ENVIRONMENTAL ANALYTICAL REPORT 

Sample Details/Parameters Result Qualifier• D.L. Units Extracted 

L 1593446-1 FILTRATE 

Sampled By: CLIENT on 26-MAR-15@ 10:00 

Matrix: WATER 
F1 -F4-0.Reg 153/04 (July 2011) 

F1-F4 Hydrocarbon Calculated Parameters 
Total Hydrocarbons (C6-C50) <370 370 ug/L 

F1 -0.Reg 153/04 (July 2011) 
F1 (C6-C10) <25 25 ug/L 
Surrogate: 3,4-Dichlorotoluene 97.6 60-140 % 

F2-F4-0.Reg 153/04 (July 2011) 
F2 (C10-C16) 350 100 ug/L 01 -APR-15 
F3 (C16-C34) <250 250 ug/L 01 -APR-15 
F4 (C34-C50) <250 250 ug/L 01 -APR-15 
Chrom. to baseline at nC50 YES 01 -APR-15 
Surrogate: 2-Bromobenzotrifluoride 104.0 60-140 % 01-APR-15 

• Refer to Referenced Information for Qualifiers (if any) and Methodology. 

L1593446 CONTD .... 

PAGE 2 of 3 
Version: FINAL 

Analyzed Batch 

06-APR-15 

02-APR-15 R3168058 
02-APR-15 R3168058 

02-APR-15 R3169210 
02-APR-15 R3169210 
02-APR-15 R3169210 
02-APR-15 R3169210 
02-APR-15 R3169210 



GRAND MARAIS DRAIN 

Test Method References: 

ALS Test Code Matrix 

F 1-F4-511-CALC-WT Water 

Reference Information 

Test Description Method Reference•• 

L1593446 CONTD .... 

PAGE 3 of 3 
Version: FINAL 

F1-F4 Hydrocarbon Calculated Parameters CCME CWS-PHC DEC-2000 - PUB# 1310-L 

Analytical methods used for analysis of CCME Petroleum Hydrocarbons have been validated and comply with the Reference Method for the CWS PHC. 

In cases where results for both F4 and F4G are reported, the greater of the two results must be used in any application of the CWS PHC guidelines and 
the gravimetric heavy hydrocarbons cannot be added to the C6 to C50 hydrocarbons. 
In samples where BTEX and F1 were analyzed . F1-BTEX represents a value where the sum of Benzene, Toluene, Ethylbenzene and total Xylenes has 
been subtracted from F1. ·· 

In samples where PAHs, F2 and F3 were analyzed, F2-Naphth represents the result where Naphthalene has been subtracted from F2. F3-PAH 
represents a result where the sum of Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene, 
Fluoranthene, lndeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene has been subtracted from F3. 

Unless otherwise qualified, the following quality control criteria have been met for the F1 hydrocarbon range: 
1. All extraction and analysis holding times were met. 
2. Instrument performance showing response factors for C6 and C10 within 30% of the response factor for toluene. 
3. Linearity of gasoline response within 15% throughout the calibration range. 

Unless otherwise qualified, the following quality control criteria have been met for the F2-F4 hydrocarbon ranges: 
1. All extraction and analysis holding times were met. 
2. Instrument performance showing C10, C16 and C34 response factors within 10% of their average. 
3. Instrument performance showing the C50 response factor within 30% of the average of the C10, C16 and C34 response factors. 
4. Linearity of diesel or motor oil response within 15% throughout the calibration range. 

F1-HS-511-WT Water F1-0.Reg 153/04 (July 2011) E3398/CCME TIER 1-HS 

Fraction F1 is determined by analyzing by headspace-GC/FID. 

.• .. 

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental 
Protection Act (July 1, 2011), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG 
must be reported). 

F2-F4-511 -WT Water F2-F4-0.Reg 153/04 (July 2011) MOE DECPH-E3398/CCME TIER 1 

Fractions F2, F3 and F4 are determined by liquid/liquid extraction with a solvent. The solvent recovered from the extracted sample is dried and treated 
to remove polar material. The extract is then analyzed by GC/FID. 

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental 
Protection Act (July 1, 2011 ), unless a subset of the Analytical Test Group (ATG) has been requested (the Protocol states that all analytes in an ATG 
must be reported) . 

.. ALS test methods may incorporate modifications from specified reference methods to improve performance. 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that lest. Refer to the list below: 

Laboratory Definition Code Laboratory Location 

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA 

Chain of Custody Numbers: 

GLOSSARY OF REPORT TERMS 
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not nor((lally occur in environmental samples. For 
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there. 
mg/kg - milligrams per kilogram based on dry weight of sample 
mg/kg wwt - milligrams per kilogram based on wet weight of sample 
mg/kg /wt - milligrams per kilogram based on lipid-adjusted weight 
mg/L - unit of concentration based on volume, parts per million. 
< - Less than. 
D.L. - The reporting limit. 
NIA - Result not available. Refer to qualifier code and definition for explanation. 

Test results reported relate only to the samples as received by the laboratory. 
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION. 

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review. 



En It I 

Quality Control Report 

Client: 

Workorder: L 1593446 

CASH CLIENTS - LONDON 

5560 Corporate Exchange Ct 

Grand Rapids Ml 49512 

Contact: TriMatrix Laboratories, Jim McFadden 

Test Matrix Reference 

F1-HS-511-WT Water 

Batch R3168058 

WG2059513-1 CVS 
F1 (C6-C10) 

WG2059513-2 MB 
F1 (C6-C10) 

Surrogate: 3,4-Dichiorotoluene 

F2-F4-511-WT Water 

Batch R3169210 

WG2063916-1 CVS 
F2 (C10-C16) 

F3 (C16-C34) 

F4 (C34-C50) 

WG2063916-2 CVS 
F2 (C10-C16) 

F3 (C16-C34) 

F4 (C34-C50) 

WG2063743-2 LCS 
F2 (C10-C16) 

F3 (C16-C34) 

F4 (C34-C50) 

WG2063743-1 MB 
F2 (C10-C16) 

F3 (C16-C34) 

F4 (C34-C50) 

Surrogate: 2-Bromobenzotrifluoride 

Result 

98.4 

<25 

102.8 

111.6 

109.4 

113.9 

111.7 

107.7 

112.5 

99.0 

98.8 

113.9 

<100 

<250 

<250 

92.5 

Qualifier 

Report Date: 08-APR-15 

Units 

% 

ug/L 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

ug/L 

ug/L 

ug/L 

% 

RPD 
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Limit 

80-120 

25 

60-140 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

65-135 

65-135 

65-135 

100 

250 

250 

60-140 

Analyzed 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 

02-APR-15 



Quality Control Report 

Legend: 

Limit 
DUP 
RPD 
N/A 
LCS 
SRM 
MS 
MSD 
ADE 
MB 
IRM 
CRM 
CCV 
CVS 
LCSD 

Workorder: L 1593446 

ALS Control Limit (Data Quality Objectives) 
Duplicate 
Relative Percent Difference 
Not Available 
Laboratory Control Sample 
Standard Reference Material 
Matrix Spike 
Matrix Spike Duplicate 
Average Desorption Efficiency 
Method Blank 
Internal Reference Material 
Certified Reference Material 
Continuing Calibration Verification 
Calibration Verification Standard 
Laboratory Control Sample Duplicate 

Sample Parameter Qualifier Definitions: 

Qualifier Description 

Report Date: 08-APR-15 

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit. 

Hold Time Exceedances: 

All test results reported with this submission were conducted within ALS recommended hold times. 

Page 2 of 2 

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government 
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS. 

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre
determined data quality objectives to provide confidence in the accuracy of associated test results . 

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order. 
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As per your request of July 14, 2015, please see below our response to MOECC comments on the Grand Marais 
Drain screening level risk assessment relating to: 

a) The need for an Environmental Compliance Approval (ECA) or some other instrument for sediment 
management and addressing/monitoring the filtrate released from the proposed use of Geotubes at the 

Site; 

b) Proposed monitoring program to assess the soil cover on the dewatered sediment in the Geotubes (and 

rationale if monitoring is deemed unnecessary); and 

c) A contingency plan, including appropriate measures in the event of failure of the soil cover used as a risk 

management measure (RMM) for the dewatered sediment at the Site. 

Item (a)  

Based on the Golder sediment sampling program and laboratory analytical results, the contaminated sediment in 
the Grand Marais Drain is considered a non-hazardous waste. Golder understands that the proponent for the 

sediment removal program in the Grand Marais Drain is proposing to use Geotubes for sediment dewatering and 
that the dewatered sediment is to be left in place on the same property and covered with a soil cap as described 
in the screening level risk assessment. Golder understands that the proponent is proposing to use Geotubes for 

sediment dewatering and is considering to return the filtrate from the dewatered sediment via an existing 
drainage swale to the Grand Marais Drain and to monitor water quality in accordance with the City of Windsor 
Sewer Use By-Law 11446. 

Based on a review of the information provided by the proponent for the use of Geotubes at the site, an example 
of an appropriate regulatory instrument for the proposed sediment management and filtrate monitoring program 

is the existing Environmental Compliance Approval (ECA) 1428-8ADGZH of Geo-Dredging and Dewatering 
Solutions, a copy of which is included as Attachment A. This ECA is considered to be applicable to the proposed 
management of non-hazardous waste at the site, including contaminated and uncontaminated sediments. 

 DATE July 24, 2015 PROJECT 1520609-TM01 

TO Dave Killen, P.Eng. 
Landmark Engineers Inc. 

CC Theresa Repaso-Subang 

FROM James Cullen, P.Geo., P.Eng. EMAIL jcullen@golder.com 

RESPONSE TO MOECC COMMENTS ON THE GRAND MARAIS DRAIN SCREENING LEVEL RISK 
ASSESSMENT 
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Based on a review of the information provided by the proponent with regard to the proposed cationic polymer 

and filtrate analytical results from pilot tests of the dewatered sediment, we recommend that the proponent 
addresses Items 7.1 and 7.2 in the ECA to minimize the potential for adverse effect to the natural environment or 
impairment of water quality at the site. In addition to the equipment and reporting requirements described in ECA 

1428-8ADGZH, it is recommended that the proponent consider providing supplemental filtration of the effluent 
from the Geotube containment area before it returns to the Grand Marais Drain. The purpose of the 
supplemental filtration would be to reduce suspended solids, dissolved metal, dissolved petroleum hydrocarbon, 

or residual polymer concentrations that may be present in the effluent. The supplemental filtration of the effluent 
could be accomplished through the use of one of the following items: 

i) Installation of a rock check-dam with a core filter consisting of clear sand and liquid-phase granular 
activated carbon in the existing drainage swale downstream of the Geotube containment area; or 

ii) Pumping of the effluent from the Geotube containment area through two liquid-phase granular activated 
carbon vessels connected in series prior to discharging to the existing drainage swale that returns to the 
Grand Marais Drain. 

Depending on the regulatory response to the project notification requirements described in Item 19.1(b) of 
ECA1428-8ADGZH, it may be possible to add one of the above supplemental filtration items as a mitigative 

measure to address Items 7.1 and 7.2 in the ECA, or alternatively a separate mobile ECA for liquid-phase 
activated carbon filtration could be obtained from a suitable contractor and would need to be described in the 
project notification requirements. We note that the analytical monitoring requirements in Item 8.1 of the ECA for 

the effluent returning to the Grand Marais Drain will need to be agreed upon with the lead regulatory agency. 

Golder understands that the dry tonnage of sediment to be removed and stored at the site is approximately 386 

tonnes, which is subject to change however it would need to be finalized for the project notification requirements 
described in Item 19.1(b) of the ECA. 

Items (b) and (c)  

As noted on page 50 of the Golder screening level risk assessment, the proposed soil cap for the dewatered 

sediments and associated inspection and maintenance program is described as follows: 

“Shallow Soil Cap Barrier 

The shallow soil cap described below is consistent with the shallow soil cap barrier RMM described 

in the MOE’s Approved Tier II Model (MOE, 2011c) and is considered a suitable RMM to block 
potential direct exposure to dredged soil/sediment to be placed at the Site. 

The shallow soil cap risk management measure consists of: 
a) capping of the impacted soils/sediments contained within the geotubes with a minimum of 

0.5 meters of unimpacted soil (soil meeting the Table 3 SCS) immediately on top of the 
geotubes; 

b) Inspection and maintenance of the capping according to a program to ensure the 
continuing integrity of the capping, including: 

a. at least semi-annual (spring and fall) inspections of the capping; 

b. the noting of any deficiencies in the capping observed during the inspection or any other time; 
c. the repair forthwith of any such deficiencies; and 
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d. the recording of inspections, deficiencies and repairs in a log book maintained by 

or on behalf of the owner of the RA property from time to time. 

c) Inspection and maintenance, as described above, with respect to any fencing on the 
RA property so long as fencing is required because the RA property or any part thereof 
is not being used or developed; and 

d) Ongoing and perpetual maintenance of the capping by the owner of the RA property from time to time”. 

 

We note that Item 19.1(b)(xi) in the attached ECA can be used to describe the location of the dewatered 
sediments, and Items 21.0 and 23.2 of the ECA regarding inspections and reporting can be used to document 

the annual inspections of the soil cap on the dewatered sediments. 

We trust this sufficiently addresses the requested response items for the MOECC comments on the Grand 

Marais Drain screening level risk assessment.  

Sincerely, 

 

James Cullen, P.Geo., P.Eng. 

Senior Environmental Engineer 

 

Attachment A: Copy of Certificate of Approval 1428-8ADGZH for Geo-Dredging and Dewatering Solutions  
 

JC/TRS/jc 

n:\active\other office projects\2015\1520609\1520609 tech memo 24july2015.docx 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

COPY OF CERTIFICATE OF APPROVAL 1428-8ADGZH  
FOR GEO-DREDGING AND DEWATERING SOLUTIONS  
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177(1$88 Onu11i<J In~ 
o!a Geo-l)rcdguig nnJ ·.oew.uering Solutions 
110-B Bonneche.re St W Eganvill.:-
8(111ned1~re Valley, Ont.,rio 
KOJ 1TO 

PROVISIONAL CERTIFICATE OF APPRO\f AL 
WASTE MANAOl!!:Ml!NT SYSTt:M 

NUMBER 1426·8>\0GZH 
ts.sue Dale: December 14, 2010 

l'ou hm>r.: appli~<i m aeco1·dan,c with Section 2 7 of the Em'ironm,mtal Pr1Jtt?CI ion Acr fc·r approw,T of: 

Province of 1)J1.1ario, 

:Juougl\ tl:,c opcratfon of n mobik wn~te prncessing site co,npri:.ing <>fa trailer··roounled :rol)")lt,:r ir.jecrion 
r-y!ll~m and Geoh1bcs" {cletaib in th~ 2cacbt.d Sd1ooulc ;oB"} to dcwr.tt.r the following types.Qf 11on-b11:.3('tfou5 
waste: 

dllmesfic s;:,,vag2 wasr,,s. rni1.1e 1aiJh1gs. pulp a1Jd paper bio$Olid5, ,·011taminate.d sediments, 
:.,:m:oi11aro.;,,ated ~c,cfonents. 

For the 1,1111.,0.~.-: ,~(this Pro\•isfonal Ce,.tificart <!f A/>J)t'twai ,m;i rhe tt.1'111,f 4nd cm1d1t10>1,< speeij]ed helr>'rl·, rhr1 
following de.finitions·app~v: 

DE'F'INJTIONS 

"'Agrl~ullult"lll 'l'l·aslc" is a:, dt:fined in Onrario Regulation 347, R.R.0 . .1990, as 1U11emied: 

"Cntific'i>te" rneaos this PNvisi(lnal. Cc.rtiticate of Apr,1uval fot a ·Na~te proce-$sing site, including 
~chedules " . .\" nnd "B ", i5sued in ac.:,,rda.ncc ,\ith Section 27 of the :1.r.1.: 

"fih-tttor" means :my per.m11{s) dcsignnt.<:d p\lr~uant to Section 5 offhe .Jct for the pu1poses of 
adroinistenng Part V of th~ Acr; 

"lihtricl Man~g~r·· means tlie Minis;ry',1 Distr:ct ;,,,fa11ager responsthle for r.h.: geogrl!lphic area in 
which Our. wa$(~· management sy.o:rtm i.s to be .opernted; 

"1)nmestie scwagf wAs«-s" for tll.e purpo~e <.ifth.i5 Cer1ijica1~ inc.Ju,ies w~tP, 3c1j,,ared shtdg.e, 
~erobic31ly ,iige.$1ed svlkts, an~crobir.21Uy digi,,m~<I solids md hauled sewage (sef!age): 
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"E'P A" or "Act" me;1ns tlw Envi.:onmi,nl!II Pro1ec1ior.t Ac 1, R.S.O. 1990, c. I::.· 19, its ami::,,ded; 

"Ministry" r..r "MOE" mM.1is the Ontario Ministry of1l~ .furvir.onmen.; 

"O, Rtii, 347'' or "Regulation 34T" means On1orio Rcgulatinn 34 7 (Gc11er~1. W ame '!\-fana11en1cnl 
Regulation), R.R.O. 1990, mad~ Ut)der the, F..FA, ~ ,un,mded: 

"Owm~r".or "Comp,,ny'' meam: any person tliir.t is resprm~ible for the: e,t,iblishment <>.r operation of 
the W1',<te m,1>1,;:gmuml .1;i•st,m1 ~1 a sire being approved hy tbis C.,.rr~ficot~. and includes l 770888 
Onimi,.1 lnc. op¢n,ting AS Oco·D1t-:dging and Dewatering Sol~!ions. 

"OWRA" means th, 011/ari(! Water Resow·ccs A.:r. R.S.O. 191)0, c.0.4-0, as ;w..,onclcd; 

"PA" mMnsthcPesticidts ,Vt, R.S.O. 1990, CHAPTER P.11; 

"'Pro1•inclal Officer" means any person di:.~igniitcd by the Minister a.~ .a provincii\1 offic.::r pursuant to 

section 5 ofth<: O'WRA or section 5 oftht Act · or section 17 of PA ; 

"Sit~" means. the loc1.11io11 whexc the wa.;.1> i~ pr~.s~nt/gen.cratcd find where it fat:> be proccst.ed by th~ 
waste m(lnag,muml :.ys1e.m: 

'"fl'alned Person11~J" knowledgeable regarding lhe teml.!;i, conditions and requiremenrs of this 
Cerrificare and any other applicable CertH1caic l•f Approv~l (i.e. a sire ·s Sec1fon 27 EPA C:.,rtificalro 
of ApprQ,·al), relevent ;,n.,iror,mental legislation l\lld r.:gul11tions, si1.e Dperati,,ns, ,:ontingem1y pl~ns, 
emer)!ency pmced:tlles, and rele"~'t health, ~e.foty and enviro11menraI co,,cerns penaining t,) wa.~t.e 
manag,;,r,,eot and dhposn!: .and 

,,·w 11ste llfan11gcmcnf Systenf' mean~ the i1cms listed i1, Schedule "))" !h~t Q~ :tppl'Ow.d re opero.te 

at A. .vite pursuam to this CertiJ1ca/R. 

fou CJl'f. hereby 1i<1ti/11Jd. that rMs approval is i.~si,cd to yo,, subject to the. term$ ar:d .:011diricmt omlined beiow 

TERJ.\.IS AND CONDITJONS 

l.O B11Ut, etc, iu Arcordancc 

l. t E~cept 113 otherwise provided by ther.e conditions, 1he wa.~,e managr.~itnt .~ysrem rmd sile 
set·up 5ha\l be dc,ig!led and operated in accordance with this Cerittkme and \.vilh tbc 
!;l!pporting info1mation Sl!bmittc:d tr.> the Ministry as p:irt of the applicntion listed in Sched11le 
"A" Md Sd1edule "B". 

1.2 Thi! C errtfir.'ate ~nows for the operaiion of a Ge,,tube"' dewatering ,;y9tem which ~onsis~ of o. 

uaifor-mo11nted polymer i~je~1ioo ~-y~tero and up to thl'e<!: (3) Geotuhes'°. 

1.3 11\ the event tbat the Cornpmu, proposes to operate tl1e addition:il Gcoiubes' or equipme:nt 
diftcrent than appt.·ow:il ir. this Or.·1i.f/r.ate and lisied in Sthedule ''B", ,he Cilmpmiy shall 
apl)ly ,o 1he llirer.1vr for an amendment to ;bis Cemjicate. Ao incre»~e in the nmnber of 
Geotubes" will ·im:te11Se thr:, FinMcial Assurance required. 
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2. l T.h~ Comp,iny ~,u~ll ~nsure c¢.1npliancc with all the conditions oft!Jis C~rlifiCllti!. and shall 
rnsure that 11ny person au1horiz¢d 10 cany out work on or nperate any aspect o:f the wasrrt 
munc,gemem .,_,,stem is 11otified of tbis Cenificare :md the conditiQn$ hereiu and shall take all 
,e~,,nable measures tc ensure any s1.1dt person complies with the same. 

2.1 :\Jiy pei:son authorized to c~· out ,vork QU or ope,:ate any aspe\>t of !he was1e mmiageme>it 
Y)'stem 51:ull ,;oinply with tlt.c ~011difams of this Certif u:a1e . 

• \JI Jnt~rprdation 

j_} \v'he.re there i.s a ~onflict bctW<'<'rL a pr,)vi~'ioll of any docwne11t, inc.J.uding the appiication, 
.refctTed to in thi!l Cef/tficme , a,ncl the c<•ndi 1i01:.~ oflhis Ce~rific01e, me conditioru in this 
Cerrificme ,;hall Ink~ prec<?dcncc. 

3.2 Where then, is a ~onilict 1:>ro,,een ihe appJicati(\JJ and a pmvision in :my d,1(!Um.mts listed in 
ScheiluJ.: "A", che application shall lake precedence, 1:0Jess it is clea~ 1hat lhe purpose of the 
,foc,um~nt wn.s to ainend tbe ~r.pJi.:11lion and th.~t lh~ A!tn/5,ry appro\·c,d Lite amcmdmenl. 

3.3 \!.-'bet'('; ibeu ii; a coDflict bd'ween m.,yN..-o doc:runems listed in. Schedule "A''., other than the 
appJ!ciition, tbe document benring the most recent .:late shall take prl!;:edence. 

3.4 n,e r::quucment,; oflhis C&11ifir:ate are sevexa.ble. If eoy requirement of this Certificate. or 
th.: appli.<:ation ,;,f any requireme1:t Qf thfa Certificate to Wl!' circum~ance, is held invalid or 
W1cuforceai>le, tli.:- application of suc-.h req\1il'enien.t to other drc-umstances und the 1emainder 
oftbis Cenificatt shall not be affected thereb-.. . . 

4.0 Other LegaJ Obligatio11s 

4. l The is!iua11ce· of, an<l compliance with the con.ditions of, this CP-rlificate does not: 

( a) re"lieve &JlY person of aoy obligation to ~omply. with any provi9ion of ~oy applk..able 
statute, n:;g11latiou oi· other lesal requir;n1>e11t; or 

(b) limit it1 any way tl1e &uthority \1f the J.ftntst1y to requir~ certain steps be taken or tv 
require the ()-..,,~,. to fum.islt ai,y furthe, infonmiti,.111. rda1t:d 10 c;ompliance with this 
(.'(lrttft,•art1 . 

5.0 Chin1gc of Owner 

:i. J The Owner sl1all ootify the l)irectvr in ,vri1ing within 30 days of the occ11rrer,ce of any 
d1:1rtges: 

(a) cli!!nge of Owner/ Compcmy name; 

(b) change of 11<1.lre.!:$, or addre3s of new O-.,.ner; 

( c} 1:'han:,'.l:' <>f panners whefe the Owuer is or at an:, time becomes a partner.ship, and a 
copy of th~, mo>i:t recent ree;i$t.Hfiou regist.:r.:d 1J11Jer the .liustnes.r Name.< .. -.ct shall be 
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inl!l1ic:led in the notifti:ation tr, the: Dircctot; 

(;l) chaugeofnameot'thecoq:cratl.on wheretl1e Owner i;!lr :;t a1,.y timr becomes :i 
cotparation, and a copy of the most cwtei11. ''ltiitial Noti.:oe t,fN,,tic1.: ,:,f Chi;nge" 
(form I, 2 OT 0. Reg .i 89, R.R.(>. 19S1), as amended from ti.m:c t~, 1i:nc), filtd.1m,:kr 
tllC Cm1>or,,tfrm lnfri••m,-;,fion .'4c1 ~h3U be h1ciuded in the notlfica.tion ;..., th~ Dir,MtrJI'. 

5.:;: bJ the event of any change in own¢rship oftbe waste managcme.m systP.m, the. Comvmt'' 
,htill fortlr..ui1h noti{1· in writing the su.cceeding owner of the existence of this Ce~lijicare. 
an{J pmvidtJ ~he successi:>r wi1n an Utl-to-,;latc copy <•f this C enifitate and a coJ>Y of 911~ h 
notice ,baH fotthwjtb l}c forw.!lrdcd to tlu: Di1utor. 

6.0 Jn,pections 

6.1 No per~on sh~ll. hill&r o:r oi-!;b'IJCt $ p,.,,,."inti,)l Offi,~u in the per:i'.onn:mce of t,'leiI di1ties. 
induditlg ,my and all in;i')(,Ctiom authorized by the Ow.RA or EPA of. a.'1~ place 10 ~foch thit 

Certificate i:clalt:S, :md witlloutlimitlng !he foregoing to: 

(,l) e,:\tcr upon the premhes wbete the was,e man11gtmenr sysrcm h ln~M.e<:l.. or !ht. k•<·,alfon 
where the ~cord~ ,,.qu.ired by the c.c.rlditi,:,ns of this Ctrr!iicate arr, kept; 

{b) haYe 11ccess to, inspec.t, and c,->p~· any ;ecords required by tll!'. condiT.i,iruo c•ft.hi~ 
Ctrfijlcar, .. : 

(~) in~pect the pmctkes. :,,rccer.luTes, or operations reqUired by the tcm13 c.on.ditions of this 
Cernftcare ; and 

( d) ;iample nnd monito1 for th~ purposes of as~es.siog oompli;mce witn the condition, of 
this Cert/f!catc uc tt,e EPA , the OWRA ,:,i- tb"' />.A. 

6.2 (11., 'I'he Owner sh;J]J, ::'orthwi1h npou -r...quest i.lf the, Directo•· , Dis'1·icl Manager , or Pn)l!inci(1/ 
Officer , ft:mist... d."lY infc,:m111tio" requested by ;uch pe(~0t1s with M~~~i f() ·C¢tnplirulce 
with this Cet'l(J1cale , inchJding but not limit~d to, aay 1·et.(l'r<ls •eqi:iro'!d t1} be J.;tpt under 
this Cerrific,,;e ; and 

11~1 The receipt of an)' infc1'\J131.ion by the Mini.my er the failm:e oftir.e Mi•1isr.y 10 pn)se,·.11te 
01>.y person or 10 roquir.:e any persoll to talce any a.:r.ion, u.n.der this Ceri~J1c,,1,, or tuider any 
st.r.tute, regulation or ,11he1· legt1l requir~me.nt, in 1clation li.> the inforn121tion, shr,JI not ~ 
·oonsu:ued ai,: 

(i) ~ll ~pt,rr.tY~I, waiver, .:irj'!.1stific~tion b~ tb.e ,\.flnistry of any act (Jr ,:,m;s~on t)f ~ny 
p"rsotl that con:trovime.s any term or ~onditio.11 of thi~ (' l'rtljica,.: or an)' sra1ut.c, 
,e[(lllation or orher kgai re(raircment: or 

(ii) acc;e;pt,mc.e h:· c!te .. Vfr.1£flJ• <>fllic infoim.ation's e,.)mpl.::1c:11e,s o, a8:m:1ey. 

7 .1 The \"{Js/e ,11cmageme111 >')'S!mn ~hall be con~ttuct~ct. assembled, op~m1P.d J'.JICI maimained i;i 
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i.3 
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9.0 

9.1 

l(l.(l 

J0.2 

HU 

all envimnment«lly .s,ife :rn&1r:ier which ensures tl:JI! health an.d safety of all persons and 
n:uni.1J.1J7.es adverse effect~ on the natural cn,•ironment. 

The Owni:r shall :i.ke steps to mil?.imize and amelioratr, dll}' adverse effect oo the natural 
e:wironmwt <lt iror,.,,:miem of wate;i quality rcsillt\ng from thE> wcstii 111anogime11t sysrem, 
iocluding s.ucl1 acceler.ated or additional ro,mito!i.ng as may be necessary to determine tlot. 
nature and extent o( tlte effect or im.painnellt. 

Despite ao 01rnet· t'.lr any otliet person ful11lfa1g any vbligatiot)S ilnpo5ect by thfa Cert[!k:a1c, 
the person remainr. resp<>r.Sibfo for any contra·:ention of any other condition of this 
Certf.fk,,re or any applk,abk 8tatute, reg1Jl.ation, or oilier legal.1eq11kcment .resuh.ing from any 
act or ,,mission 'that caused the ·ad·,·er.sc e.ti'ect to the n~uci,\ em,ironmem or unp~irmeut uf 
w:irer <JU3lily. 

,vJl!it'water / EM11eot 01,charg~ 

AJl 1,n1s1ei~ata, ot ~ fflu,mr must be dJs:harged in ar.cordanee \>it!i the Oli"~'U. any Cenificatf. 
,1f Approval issue,111nder S::ction ~3 of tt,e OWRA, and aiiy applicable lvlunicipal se-... e, 
U$e By-law\$). 

'l ll( uwne, sha.l! not op,~!ate the wasl'e managemem system unless al.I air .s;,ppro,(11~ wide; 
~ecti,10 9 t1ftl1e Jc1; whefe. appfa·al,Je, havi} been obr.a.ined and folly com11Jted v,~th. 

\l'i111ioeird ,\ssu.nance 

W.ithi11 1wt:nt~· 120) days of the bs>JilOCe of1his Certif.,nto< the Owner shall pr~vide to the 
L'iN,·l,?r f'hian1:;ial ,\r.i,-.:uaiwe, as defined in Sec1ion 131 of !he Act, in ll1e amoU!)t of sfa,-ty 
thm1r,ond dollats (,$60:),0()0. O(•) for· u~e of up to tlu:M (3) Gcombes • in die Prov.ince of Ontario. 
Thh Fitw1c1a; ,\.:isurance shall bt i11 a form c,11d amount acceptable to the Direc;cr 11.t,d $hf\H 
pw-.,ide ~u!tkier.1o fonds for. the ,maly~is, trauspottal,ion, wcrst, mm2ageme111 ,9wrem clean-up, 
m.:.,nitoring aud di.sposal of.all qu:mtities <:'f waste or.·f>itc at any one tinn~. 

N,) pl'Nessi1•,g, ,:i,Jlectlo11 or tc~.,sport,1:io11 operation~ &hall be carried out i11 lhe waste 
i:mna.~emem ,,y.<l,;m, m1le~e. the JJini<ll";F hM 1:eceivcd ~.n,:I .irrmved 1.h01 appropriete lln1.:,1111t 

c,f finrm..-i1d assurance. as c..:tlined in C.;ndition 10.l tihove. 

TI1e nm,,unt Qf flnartcial as.surance i$ subjec1 to re..,iew llt £<ti). ti.me by t11e Directm· and may 
h11 ~m.1mded at hi~.ihet discretiou 

h1 the event. tha1 the fi.n~1.,.ial assumr.ce is schedukd to expire or notice is received that it will 
n,,t be te.newed onJ a J<cpla.:;-.mr.nt in a form satisfactory t,) the Di,·cctvr is not recd ved at 
1.~.a~t ~i,ity (60) cale,,dar day$ hefore the .::-;.pi.ry tJr th~ 1·e11ewal <late tbe Ownt1r· sha.ll replace i·1 
with a ca;;h d,::i)l~sit. 

Th·~ :fin?~1cial assurance may be used for airy cxpem,t-~ incun:ed by hec Majesty the Qui;,:,1 i.t, 
Right of Ontario, induding cash deposits made under th.is c,,1\dttion Of paymef\t under l'l\rt 
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XIJ of the A.ct relmed to 11ny wa,te m.llnAgement acrh,;ty of the o,.e»er or i1~ succe.~~or., tind 
assigr .. ec.:.s. 

U.O Copy of Crrtifir.ate 

J l. l A <.:Opy of this Cerf(f1,;(1fe, i:n its entirety Md including all Notices c,f Amendment, if ,my. 
shall he ,11ith the w,ute man,1ge111,nt .IJ•stem at the sires where use of the waste 1111~/Wifr.:nen/ 
system is to occur, pursuant to th,s Cec11[fi1x1fe. 

U.O .\ppro,;ed Wiistcs 

12.l. · TI,e 1:opcr.a:ion (rf this waste m<mag,•m.?.nt .,y.~t~m is limi[cd to t.he pror.cs~-ing <•f non-hazardou~ 
w11.~te int.l11din11. d,m,estic .,~,,·age watlt.t Jllllp 1111d !)aptr biosolids, ,~onl.aminaT.cl.i s~1imetiti.. 

unc.(mtamina.ted stdiment~. 

(a) Prior I() w:oste being process¢d by tho wa.~te 11101·i,,1gem1m, system, alt docuawJltalioo 
that con1:ains the requir-::d waste charatitt:rization shall be iosp,:cted by Trnin,·d 
P,:.rsom-,el. 

· (b.l U physic:lllly possiNt:, prior to wa~t.: heing pr.accssc,~ by the:. wast<' monag,•menl 

.l'J'.ttem.. the w~Me ~h?Jl be \'isually in&pectecl by 'Tl'aine.f Pen,mntl. to ensure that 
·1he waUol' ma11a.ceme111 .~:mrm is approved to process that ~-pe c,f wa$te. 

13.f) ·wa~te~ F.:t(1n,pt frl'.lm Ps.rt Y of th~ At.t 

l3. l Prior to processing of EWY waste at tile W\lste geue.ri,t.,r's site or Ct.lnl3minat~.:l :;ite., the 
C0111J'~1riy shall deteru1iu~ dtc: type of waste tD be rcccivi:d for processiI1g.in tbe ,,,,1m1 
ma,1a;reme11t .IJ·:•if.m (in actord.ar.cc wiTb Cmtllition 12.2). NoWJith ... ~alldhlg Condit.ion 12.1, it 
the waste t() be rer,d~i::d is agricultwal wcme, mill tailillgS from a mine <>r ru,.y otl,er waste 
th~t is exempt .from Pa."t V <.>ftlle I.let ai1d O.Rr.t. 347 (exemptions as defined il1 0. Reg . 
• U1). th¢ ~o.nd·itic,ns (,frhis Certtflr::i11e do llOt apply Ce1t.ccpt for tltf, ::ondiTfons under ~~ction~ 
7.0 and F..O of this C,;r1if.c.mrj. 

14.0 Appr1n,ed Sites 

·14.t (~) '{be ,vc;,_;·r,? mnn;1g1r'11t:'!t1( sys.rem sh~n .~m,y be opc-;-~Jt('.d at~ ~~i1c wh~ the ,·,.n~1c has been 
g~err•T<','.I u,1k.ss the si1c is a wa~ie di,11osal site I.hat. !'ins " Certifo:are ,1f Approt·al under 
Section 1"? of the Acr t.o receive, store aru:t n.rocess wn.~-c~. frl>m t'l.hc:r f;\t.neralors'~ites • .:,r 
ti Cet1i !kate of APJ.lTOV~\ \mder S¢C1.ion :i.3 oi th: OWIU where sewage, a.~ dellncd in 
OW.'U, i.s ,el1~ived. uorerl and treated. 

· (b) If the wa.m, mf111,1g,,m,m, ::ysr.zm ls opeiated iu a wasre di,posal si1e that. hae :i 
Certiticatc ()f ApproY~l \11·,der Sectic>n '27 of th.I! ,r,:1, 1h.e: Ccrti:l'kJJ!~ ,,f Appmv:1! fhr 
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the was1.e dispos~.t site must approve tlic type o)f waste l!Jld tl1e type of wa&te 
proc<s3in,1 undcrtahn by thr. ·"'."ste. manag~menl S)'&rem. 

(c) Operatio11 of the ,M.<te 1'Wnage,p•enl sysff.m at a we.ste d,sposal ~itc o; at ao OWRA 
approved site j$ $Ubject to the site's Part V or o,rr.R.~ appn,,;als' restrktions. 

14.2 When ,he wtJste 111(11wgement .sy,um i~ operated a.1 a wastr. disposal site that has approval 
llllder Section 27 ,11' the A.ec for ·ll:,, iJiiend\>D of tlie wnsr-e managemenr syltem. Conditions 
14.1, 1 lU and 19. c ar~ not applicahle. The C<tmpu,o,- shall comply wi1l1 all conditions of 
approval for the wa:;tc dbl)osal ~itr. as tbq relate tc th1: ....,.:r.,L;un of the. w,7SI? monagement 
.~yslem . Should ·tl1m~ be discreponci<;; btm1-e11n th<, cooditions of ihi:! Certi{rcCll~ and those of 
the 0:•1itk~te. of.A.ppTo·,rnl fo~ the. wastr. disposal site where the wast• ma1wge111ent system i.s 
ope!'f.ting, the cor..ditions (lfthe latter shaU take p1.eccdc.nci!:. 

15.0 Operating .l'etiod 

15. l llle 011·na1· sh.all nor QpP.;;ate rtie wi>ste managemllnl ,rstem at a sue for a period e:,:(:eeding 
11).irte~n (13) ,~ons,.cutiv<; cale:nclar m.omhs. lf the ,vast, 1rnm"t;""'~<1t s,1:stl!m requires an.other 
freeze-thaw cycle (another appr;:,ximmc 13 mcntJi~) !It the site. the O,..m~r shall ,;ibtain 
,,'1i1tN\ appro11i1\. from the Dislrict ,1!,f,inogn 

J.6,0 Contl<inIDt11t Areas 

16.1 Tl;e c{>it!]:ulantsit1oc,~ul:onts: di:ums shall he stored wi1hi11 ll. containment systtm with a 
;:uff.kient r.ontair.i.ment area 10 ht1\d a :niJ,imum of ·1 JO% of the <tr.Jm:\l' storage csrac:ty. 

1 ii.? 111.e Cc,mpany sh.all ~.ns.ac the Geotu~~ ,r, are located ·withir, a.'t impermeable area tbAr 
provides adequat<· a11tl ~tttl:icicnt containmen1, aad as described in ltc:1113 1 BJ1d 2 of Sdic<lu!C' 
"A" of thi~ Cert({ir.iJle. 

n.o Effluent abd llt-Wfllered Solid~ nandlilig 

17.1 1'br. C,m;panJ• $lir.11 tnsurc that liquid tf:fluenl genembed by ihe 1,·ayr,;, m.1nasem,mt .rystem is 
collecte.i e.nd!or directeti b.l~k to the .S('uroe or a st,Jrage. area at the: Sitt in a,,cordMce with a. 
.~rte '; Certific.ate of Approvill is.sued under Sectil,n 2 7 'Jf the .~er or in accordan,·.c •"ith the 
(>W/U a1,pro,,<l]. Effluent tnat is di.scliarged to the natural environmeRt or a sanitary sewi:t 
must~ done in ai:cordance \\ith CQodition 8.1 of.1his Ccrrificare. 

17 .2 Th,~ C O!llf'1.11;r should reqtit$1. and r.eceive ,,1·ittet1 c<onfirmatiou from the ovmer of the site 
nn<lio.r of the wa.~¢ to bl!: procc3scd in the wa$fo! m,1riagem•nl sy~rtm, that all dewatered. 
rnlid waste~ .~enerat~d at th,r site from the w;:mc mwt(J>;tmi'nl :syitem will either teU'.l:»JI at 
tl1e. ,!iie or b'° tni..,~port.ed from the Sile by an approved w11s.t transp.n'lati(lll sys:~m. as defir,ed . 
un(lc; o. R;.g 34.'.' for disJY.)sal, furtl1t1r r,roco:.ss\ng at a waste dispo~al !.tite approve,\ 10 
recehe such waste, llt for ltmd application at a site approved to teceh-e su\':h Wlste . 

.17.3 N<J wa.;;tc II-' drtined by 0. R.zg. 3.4 i shall be tran:;pnrted in tl1e woste 11umagt'!r»ar,1 .~vstem. 
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l8.0 Jdcn1iti~tion, Signs, Securl~ 

18.l 11,e wast~ management $}Stem 
displayed i_wherc possible): 

shall be de-.arlv marked Vl>ith ti\(! tollo\•, ing: iu.t()rm~tion 1'c:in11. - ... ,_ 

(a) Cmnpany oame; and 
(b) this Cerrificarc number. 

l ~.2 The Comp(lr1J' sh;:111 i-asti1ll And roa.inuin a sign at the main entrante/(l)(i:.10 the silt where tlie 
waste mmmgement syf{fem is to be stoTed f k-cated / operated, on which fh.~ following 
infom1ation is legibl'.'/ dispb1ycd: 

i "> 
b) 1. 

(c) 
(d) 
{e) 
(l) 
(g). 

n111ne of tl1'1' Comp•l11JI.' . 
this Csnijicme num.ber; 
nonntil homs of op,m1ti.:in~ 
telephone .number to whi.;b cJJmplaints 1na¥ be directed; 
twenty-four hour e.mergcmcy u,lcphone number (iJ diffcrent from 11bovc\ 
a warning agni!'ls't llni.lutlli>rizcd acces.~; a:ad 
a warning again~t dumping ~t 1he ~ite. 

18:} The Company sholi Cll~Ure th.'lt tlle tir.'I at which thA! waste mana1re1,w1t .~y.ftem i.~ <'pera1ed is 
fenced, ~te,;I and maint."\in~d ill a f,(:~ure maM!!r, Ruch that 110authorized pei:sons WW"t f.'tlter 

the. site. 

18.4 Diffe:re.11t ~ignage and securiry arrangc.m~nls mu~t be approved in writing by d1c D.is,,.ict 
Jlana,:c,· prior to the oporl\UOn ,,fthe waste m€1nagem,mt .iysrem at the s1/i. . 

19.0 N-0tifi.:atfo» R~quirem,nts 

l're...Opc,·annn Oistricr Office :Solificlltion 

19. l (:,) The C,>mptmy shall notify the Di.tfrict !.-Jar.ager , in w1·itl 11g, of its intent I.<, ~perate the 
ll'Uste ;w1riagem,mt .;ysrem at a site in the Distrio:r i\fmi,we,·~~ :uc3 o(jriris.lkri<'ll, 
'fhe nutifieiltion $~,all be submitted no less than ·ten ( I 0) business dsys prier,,~ 
op.:ration of·tht ·wa~te mtm.:tge.m,mt .~ysttm. 

(b) 'fl1c n~tificiition shall inclltdc, but nM be limited t•>, the foli.:,~,;i:,g it,formatian: 

i. address of the ,/11: a, which the Ct>mp(111f bt~·nds to operate; 
ii. rut.me l)fthe Ol'l'ner ofthe \Tiaste to be pr.occ;:ll<:cl by t!lc ·.,·,,;;t-11 ma,rageme.ni 

,~1,stem: 
iii. Certiticst<: of Ap.pr.o,al numbrrs (i.e. for 1bi; w,uie managem~11r ~)'Stem, foT 

11:t~ sfte if applic.able} 
iv. des~t;i:,tion of.the C1eorubet and coaguhmt/t.),:,cculaDt (induJc lhc MSOS) w 

he used: 
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v. .,;u plan for the location \\11ere the Company intends t(, O[J"tatc, including 
p1C1.pe11; l,ound~ri~, buildi1Jgs, i:,lac~mcnt of waste m,1r1.:igeP1,'TI/ sy.1rem on I.he 
site, crmtai.'1111.ellt and· drainage ai:ez. design to b.i 'l~.:;J, 11:!ll.gc ,)f p;:<)perties 
adja..omt tr,, .iite, location of ove::night storage of i,q11ipr,1~1 (i.e.. 11ailer 
mour.iltd pc>J}nler iajection system Md co!lgu.lmni!loccuitnt clnlm~}. $;re 
foni::.•1Jg and access control; 

l'i. detllib on &n~ 1eeo1-ds re\'iew, site visits and inte.rvitws midertaken a~ part of 
1he sit~ i~hara.ckriretion and a descripticm of the w~s,c to be processed, 
in.duding 1esting data obtai1.1ed to ,:,hani~1erize the w&,e. tbe r.i.-me, rMid.l'('sS 
and 1e!epl1ont num.!:,er of the lei.Ii~ laboratory u.t.ilized for Lhe 
char~,teri~~tion; 

\'.ii, ,iny ~Rmpl.ing aad testing pr.ot<X'ols proposed I<:> characterize the wa~t~, 
dewi11cr.ed solid& or tftfacr;t :from the .file, lndudinv. th{: nnm,,, addr<':ss ~ud 
telephone number (lfthe resting laborntory utili;,.r:d for the r.:ql!il'~ri 
1;ha;acl.E'r12ation; 

"iii. pmposed \'Olume of \~aste to be prncEc.ssed; 
ix prop,,sed ptocedtU'<: for tl1e vis~ wa,tr;, inspection requir.:d by tbi~ 

Certifir:ate; 
i.. .r.,ticipat,~d dnie ,lt' the con:uneucomc11t and the completion of-ihe was-re 

managem,mf s;,.·stem ,;,per.ation at the site; 
;:;.i. destinati,m(sl of the dtw11tered solids and e-.ffiu<'-nt proce1;sedlgcriera1ed b).- flu, 

wa.sttt ma•tt:tgtm1ent .~ysirm ; 
xii. a cot~' of tbe municipal notification. 

(C} The C,;m1;,anr ,hi.II ;>rovicie to the f.>i.117i.;1 o'\,Janng~I' any addit.ion11l info1,n,~lion thst 
1he Di.<trkl Man,Jgf."' may re.q1Ji.rc. This Jnformit1fon must be submitted 1v.i.tltin a tim.
period acctpmble to the District Mr.magt.r. 

(di Shvuld the Distric:1 ,i.fanage,· require additional inf<,m1J11inn. lbe CtinlJXm.,, sbai! not 
allow Che wasu: 1,1a11agemem ~ystem to bi! located or opr.rat.ed at !lie site u.mi l the 
.District Managt?r ha~ provi.ded, wr:ittcr1 con.~urrence of all required addctionr.l 
infonnarion. 

(i) The Distr·ict 1\ltmo.ger may deJ~le l:IJl.Y of the items reqwred in the n.01ificatitm H:;t 
inr.,luded in Cc,nditi,J1., 19.l (bj, or shorten the mh1.hnum time pcdo,I 11ec<1ssa1y fo1• the 
nr.,r.tftcatfort .:l1·.bmission, rel.erred to in Conditio.n l 9.1 ( 11). 

f're-QpC('ati<1n J\>filnicipai Notificatio.11 

19 ::: A c.opy of the notificfilion referr.ed 10 ill Co11dition 19. ! above ;;hall al~(' t,e ~ubmittcd to tbc 
cle\k of the muttidp.!Clity in wbicJ1 the Company intends to oi1e1:1<tc the •Ms/" ma1)<·,g,w1ent 
.<J-S,.:1,, or 1.0 ~ucl1 otber munidt>9l of.li...:t'.t 111111 ll1e derl: di::$ig_oa:i:;s in ·,~1i1.i>;ig. T11~ nnlifieic1tion 
;;ruiii D<' su binitted a minim.;m1 of ten (l ff) bu3incss da~~ ptit:>r tc, the date .. ,f cominencc.-n1em 
i>f th-". or,-1tafion. Should tht" services be provided to 1.1. mnl)iC1pality, .1Jnti:ticatio11 of tl1e 
munici.pa: clerk l$ not l'equired. · 



20.0 Comrt"int Nolifkat.ion 

20.1 (a) Upon receipt a CtJ!ll,plri.int rego.rding the oii=iion of the wasrP. man(,ff/~111e111 .iysrem at 
a we, t:be. Compa1(, si11,ll i11itiat~ :i.ppr()pria1c str.-ps to detem1.in~ 1tll po;sible cn,15e~ cf 
the complaim. Jf the· oper.:itlon o.f 1hls: i.-as,e m,magemeni symmi is dere{l)lined 10 be. 
rl1e li.lcely cause of lhe .:omplaint., the Compa11y shall proceed to t;,f,;c the nce~~sruy 
actions to eliminate 1he ,;au~c oftht c<unplaint 13114, shall: 

i. 11otify tho Districr M(/1'/ager ( or the MOB Spil i~ -"'~ticn Cer.11-e if ~iter ofrke 
hours) \'lrithin 24 hr,urs; :md 

ii fanvanl a fonnal reply to the compl:s.i .. 11.Qnt. 

(b) l11e notification to d1e Dtsir!e.t .Mcmage:- (or the MOE Spills Action Cenm if aoo· 
office hours) shall ,:ont11in the f,,Howfag iDformation: 

i. name, ad,1rcss and the telcph,:,nc nun1bet of th,~ complnir,anr.; 
ii. fanr. 11.11d date of the c('mplaint; 

iii. <lireoti<m oftbe \'\<ind at tht"C time r,fthe complaint; 
i,•. de1ails of the ccdllpl11int; Bnd 
". ac;ions propo~ed tt1 remedinto;, the cau<ie of 1he complaint. 

ic) The c.,mpariy shall prepare i).1111 submit to the District ,\!t111ag~r a ~por1 -n,i'ittcr. 
within one (J) week ofrhe cc,mpl11int daTe, lisriog lb<? .ll<:ti,,ns taken 1,, 1esQlw: thcc 
,x,mplaint and &ny r('<:oxronendation~ for rea,edia! mca!'ur<.3, 1111d managerial 0·1· 
cperotional cbrotgc:i :c rea1;t\nably aYoicl lhe re.oc:uttcllce -0f similar incidents. 

:U.(I Yn~p~cilllns 

21,.1. The Compa11y sh.all h:!lv~ n·ained persctmel ins;pec:t the ><'I.ISi<! ma,-,;,g~m£11r sy.mm being 
.:.pci:!l.ted at ll sill: i,n !l.miu.imum of one~ er.ch moi:rdf) lO ensure that.there '11'"' no ddidencics 
J:ICSent. 

21.2 Any ,kfic.icnoio~ thfl.1. tnigh1 ;ieg::11ivdy iDlpSct the environment detected during these r~.gu)~ r 
inspe~ons shilll be promptly cor.ecI<;:d. 

22.(! Emel'gency R~J1•1Rse & Co".foigenlly Mt-;1.mte.s 

2:!.2 (a) The Compl?II}· $hitll ptomp1.Jy u,k.e all necessary step~ £,) comai11 and clem1 up a~y 
spilli wl1ich have rellulted froni the opuation ofr.he wasle mmiagemenr zy.~1em to 
mh,imi:cr. impsc, ,m the na111rul tnl'i:r<'>n1nent. 

(b.1 The Compm1y shill cnsurt chat 31[ spills (as define,! in Part X llfthe Act) are rcporte,l 
Ill th.-, ivJOE Spill~ Action Centre (l-800,.268-606(1 or 416-32:5-3000) and uthe1 · 
!)Cr~ons spcciliee i.r, Se,)tion 92 oftlie ,let. 

Page 10 · NUMB£R 1426-SAOGZH 



(c) AH wust".s re$ultin~ ;front m, emergency si.tuation,shall be ina.1;agc:d a.od disposed o.fin 
acc.ordancl! v.i:ih the A.:t ,lfld 6.Ri!g. J47'. 

(d) n,~ Company shllll rc<:ord tbe ,inture of the emergency situation and the mcasur.e:s 
t,1kf.r\ to ~ontain rlle e11viror,.mental impact of the emergency situation and to prcvtnt 
its recurrr:nce. 

23.0 Rcpotliog 

Operating LO!j$ 

·q' 
·~-. l The Comp,my shall ensure that a rec.ord of operation of the wa.~te lll<lnagermmt sysrem at ·a 

.~ire i~ maintained w~kly in writt"r.,· or electronic fomiat, which contains a r:co::d of lht 
following information: 

{a) · d,\te c,.f r1:,u1<l~ 
(h) ptogws~ of wa;;te .Pmocssil>g (dewateriog:, including, but 11ot Jioo..ircd to I.he amolll\t c>f 

vva.~~ .~,ceh·r..d by th.~ wc1ste manago11ti:11t system ; 
(c) re~ulls <rfteSting or monitoring acthities undertaken: 
(d) result~. of in,pectior,s. reqo.tired by Condition :21. l and 21.2 includiJJg the name and th" 

signatU1e of the hal,red J>eno•me/ conductiniz the ilispe,ction; 
(~) ;fota;l$ m:1 any ¢1r,ergrJ1cy sitL1.ations or spills which hnvE' o.-:.:um.,d during the 

,,r,erction of the wo.s-1,2 management system 111 me sit~; 
(f) details .:i,, any c-.. )mpls.ints resultit1g from the opera~ion of tlw w,is1e management 

$Jl.ftam at the site. : 

Final Rerort 

! i.2. (;,) Within thiny (30) days of complcli(.)n of the 0~11ti<)J1 of the \vaste 111an,1ger11e11t 
.. ~.1 r;!m ~t A sitt:., tl1e CQ,r.party r,hall prepare a fir.2! report and ;,ubmi.t it tQ tbt, 
appi·opriate Di,<!l'f,~t Mimage,·. The ~epon shati ine:lude., but u<:1 be limited to tl,¢ 
follov..iog iolorrruuion: 

i. nifertucc to the n.Jtificati-011 referred to in Conditicn l ~. I and J 9.2; 
11. corifirmaticm ofact:11ai dtite when the processing b::,, the :vasM 111mu!g.:m~nl 

rystem commenced and the date w}len the pr11ces~ii1g wa~ completed; 
iii. the amoW1t r:if waste thm was proee~seJ. by the wathz man(lgcmei:: .£1•.sr~m: 
.iv. ih~ MlO\\nt vf e.F.fhteut and dewatered solids thll.t we:re gen.erared by the u•rJsre 

mC1r.ag~mem S)<rtr.m; 
v. t,;,1al vQlum~ and type of ccagubntsifloct·<llaJJts \1;;:o: 

vi, fir.al dr.~ination of the et)1uent and dewate.rc:d ~..-.lid~; 
vu. Anslysi s of effluent and dewatcred solids Ntain<::d; 

viii. tea,cd~ of a11y ~merge.ncy $ituations 11nd spills tbat -0ccurred duriog the 
,:,p.,,tation of tJ-,e w,we ma,u,g,mient syst,m.; 
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ix. records uf :my coinpJaJnts, th&t we.~ re,;e;ved b)' th,~ C,m:p,mJ' as ~ r~si1l:. l'>f 
tbe cperatiol) ,'Y.f 1he wa.~rt: mi:ma!Jemem sys1em qt the sirtc. 
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SCHEDULE ",t" 

This Schedule ''A.'' f<,nns pan l'f.Provlsional Cenijicme t;tf,4pprm:oi Nn. 1426-fiA TJGZ.H 

1. Applic,11.ion for a Cenificate uf A.pproval for a Waste Dispo:sal Site dated .Im:,« 16, .2010 and signed by Ke,:in 
B!issy, CEO, indvci11g T~chnical Brief l<lllkd Ap,i) 2010} prepared by Mdnto;;h Petl)· Co7\!l'll]ling 
Engin~ers Ltd. 

2. £,mail elated Oc:tl)ber 1S. 2010 [5:08 Plvl} ftomMark Prlddl~, Mclni..~,h flie.rryC()nsultingEngiueersto B. 

Wilkh1son, MOE re: cont<linment of Geotubf.s ~·at a site and dr~inag~. tle~ign. · 

:•. E•mllil dmed Novc1t1be1 :;, 201 O (2:15 PJ,.·f] fn:,m Mark P.riddle, Mcf!ltosh i'cny Consultit1~ 'Cngi:no::e.1'$ to i:I. 
Wilki1w-n. MOE re: additional infr,. 
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SCll/JDlTLE "I.I" 

711is &hedule ~13" f()rms parf Df Prf>11i.to1u,/ Certit1tat1J of ,lpprnw1l 7','o. /.; 26-8A r>G7JI 

1. Trailer-moUTited P')l~,r,er inj~tlon system corei;;ti11g of a moumin..g frame on whicb u,e 
clo$ing e11u1pmenl ( which has a sample port) is insialled a.nd a mai1.H1eacler. {from the 
acdgcr/p11T11p~r l" 1he Oeombe ") which ilns a dfamc1er of 6 inches gnci is equippe4 ..,vilh a 
knife vruve (It bc)th the inlet aod the ontkt, The clccl:icN ~upply for this syste~n i$ 
pnwi.:lcid by a pe>rtable generator c,r a line 30\trce electrico.l ~,1pply at rhe site. Schematic 
diagr.31Il showing the ~umponenu is follll.d in Schedul~ "A'', lt,;m I. 

z. uec:mtx( c:ontlliuer ofvaJ.1ing siics (up to a maximum of:, 11>,iividua! Oco11.1bes) -
·manufactured by Tr.ocntc GeosJ1\tbctic; Nonh Amcri.c11 and is M engineered textile. 

~- Vcl1idc u~ed fer trimsporti.ng ite..ms I & .2 al:fo,e. 



Tire reason:, /in· tl,e. 1mpositim1 ofth..-se re,-111.s a11d conditions we as follo.,.·J: 

Condition::. under 1.0 are included to ensure. rbat tht: was1e management l:r,mm1 i:: opera!"(.'..-! in 
a,:,-0rda11.ce ,vith tllr. application (tnd supporting do~im1entation sub.oiitt~ 'Dy tbe Company. 
and not in a. manner which tb.e ))Jrectr,~ ha$ not been asked to consider. 

C-om~;1;.-,,is 1mder 2.0, 3.0, 4.0, ?.O, 8.0, 9.0 are ini:h1ded to cla.rit:,, ti!£ legal rights aud 
respo;15ibil.itics of the C.,mpa11y. 

Conditio:ns under 5.0 ar~ included to msure that !he wasre r.ianoscme,,t .sys/em i~ op-.:rated 
11od,1r the cor.porate 1irut1f whicb il.JlJ)i':U:$ on 1/le app.li<:ation fonn subtnitred for. fb.is approyi1J 
<11Jd to ensure that the Director is informed of any ch.':lllges. 

Cor,ditious uuder 6.0 tue inc:h,clcd to e,1sure that the uppruprfau: iitt11tstrJ' staff ba,·e ready 
aec.ess t(I info:tmation (egarding the operntion$ ,,f the Waile manag,mumt .9J'3lem which ai:e 

~wrove.d uodP.f this Cerl{ficat~ , and to the loc:;lion$ 9.t which lhe waste manc,gem,m: sys!Bm 
,,pera1~. The Conditions arc s11pplc111C11tary to t_h1;; powers afforded a .i>rovii:cial Office,· 
p1.u:s:iam io the EPA , th~ OWR.4 oud the PA , as am~ndt:d. 

C c•nditions under ) n. () ar.e ir.cluded :c ensuie tbat suflicie:11( funds are a·:aiJable to tb~ 
.Minf.~sr;· 1:0 dean up a site at -which the waste m.:inag.?m,mt !,ystem <iperated in the eveiit thxl 
tho: Comprmy <M owne1 oftl),~ site I v.a,;11:0 i:; Yll.atil.: or u11willing to do so. 

Condition J l. l i~ i.ncl11ded to ensur,: tl:ta1 conditioru, of this Certfficme ar(: sha1·ed 10.,-fth ti·,'!' sjr-, 
or w::.stc 1w,ner~ at which the w,u,~ mcmagemr.r.t system is operat,:d or i.sed for pmc,~sing, as 
w~ll as with the operntor.(s) of the wtJ.tte management :s_v.si-em. 

Condi.tion 12. J is iritfoded to speciJ} the t~')lC ofw;iste that tnay be. ree<!ived by the wa.m1 
manc.g~m~11, syslem for p1·;>cessing (a~ requested i1J tilt' applitiation). 

Cimditior1 12.2 is ir,c.h1rted tc ensure tbe Company_ tec:,,l!nize5 toe 1.:i,r,e Qf wa.i:te ;h~t is r,; he 
r~ceh·<?d by the waste ,,1tJ>1age,,1P.nl sy.<11,m so as to er,:;ure coaiphmce with this Cenij,cat¢. 

C c>ndition 13. l is iriclud;)d t<, make it ck<1, that wa.-;te9 1hat ar~ defillcd a.~ c:xempt under i.h.e 
EPA .ire pennhte<l :ob(: processed i1: 1he waste man11geme111 s:i,.-stem and e.re also C.'!ernpi 
from die condition!; of mis Certificate (but as alwt!ys, the ComplmJ• ~hall t~ke steps to 
minimi7.e a,jversc o'!ffects). 

LoIJdi!io11:; under 14.0 !:<nd I SJ) arc .included to cnsurf' that the l~1c(lti<>n of tl1c opf.r~.1io11 of the 
u·as!e nr,~11ll$eme11t sy.stm, does Mt become a _p~:mammt waste- <lisp,)sal .site. a~ sud; 
,l_per111i,:,n was ol'.>t co,v.idered by ;.'le Dtrecrcr ttndo!r thi~ approval. Tn 11ddiliort c~,o.dition J 4.2 
i$ inr.\udcJ to clarit:,, which condi~i(ln~ ,:lo iwt apply w!leii the ·~·as, f, 111n11agcm.ent s;A~tem ir. 
optrai:d a, a wa~tc dispos:::.l site that 11.~ appx1wa"c under Section 1 'i ,,f the Act f01 oreratton 
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cff. a such waste n,(mt.1gemer11 sysrc1m, ar.d to clarr.1'\' !hat the wa.vre managcmcnr .ty.s1,'m ~11.!ill 
11ot ope.rate at a w11Ste .iisposal site 1hat hllS 11pprov:i! under Section .27 of the _.\r.r th~, ;Joe.~ not 
.;:iermit uperation of such a wum, managemMT _1ystem 

C,)!lditions nnder I 6.0 arc included to c:n~~ 1h11t operatir,n~ related to the pumping. polymer 
mixing and precessing of \l.clbtes by the i,mste ma11agement .5J,.1re.,;1 at~ done s(• in .:t manner 
which d,:ie.s not tMlllt in a nuisance or a h=d tc me be".alth ·and safety of the cr.vitonm~t O'!' 

people. 

Conditions under 17.0 are i11cluded to ensure ;.hat rhe wa\lils gen~~r.cd by w~stc m:uiagcn1cnt 
S)'$tem arc handle.d according tc- th~ application by the Company, the .l,'I ao.d. the relevant 
rcguiations_ 

Conditions under 18.0 are included to require 1he <:,:mi}'llny to pro·,ide vjs;bJe identification 
for l11e was1e management S)l$Tem & on autho1facd w!IS1e man3ge:111cm tacility ...nrl for 
\r,spection i.mrpose~. 

Cor,diti~ns lmd~r 1 ~.O are indude<l tD tcquile llOtificaticm of 1hr. Di.rrrict Ojf:cr. and 1h(' J,:,~al 
munic:lpai ofliciafa oflhe Comp,i'Pl)>'s intent to opera,r. the wos1e mancgement -0·1,tem in their 
!l!ea of jurisdiction and to all.ow fM ~dclitio!lhl rcql\irs:mcnts to be placed o.n ihe Comp,my iri 
or.:ler to· addTe~s co.icem~ specific: io the prop,:,sed O}X'.:-ation of the w,wc ma11agemm11 
.<y.<tem. 

Conditions under 20.0 are included to ensure that. !he District vj/it;e is iufom,ed of an) 
complaints ;vith respect 11.1 the ,)pcr~tlcm of the wa~te nwnagcm~n, .WMP-m. which would 
indi.:atc pro bk ms with 1h~ opoca.tion of the wQsl.:: i:rumagcmcnt m r.,.on-c,1mpliancf. with the 
,!.r.1. Ccndition :;0.1 ( c) h al~o included to en~tlrc rfott :,.ny complaints 1·egarding th~ wMll! 

management system opera.tioug ilre .respo.nded 10 ir, a r.ime\y nirumer-

Co1lditions und~r 21.0 :u~ includiod to ermu:,:; that tl\C waste ma12agemcnt sy.,·1cm do~,; not 
h.1we nny deficicncic~ that n,ey· create lln advel'.se. dfec, ot te~ult in a h112arr.1 to 1h~ h~alih ,nd 
~~fet~ of an)' person or ihc, narural etwirorunent. 

Condit\ons under 22.0 art i:'lcluded to ensure that spiU9 arc tep::>ritd, and ·oo mi.uimiz~ the 
¢nvironmenta1 impact of any spills thf\t may occi1r during the op,:m.tion of the 1Msttl 

mr.nag,,m,mr system. 

Condhion~ under 23.0 are included to rcq11u:e tile Comp(ln)' 10 create and retain records fur " 
minimllm pe.riod ,.;o Ihm; the environmental impt'n:t and subsequ"'m ,~orupliance v.-~tb the A,ct, 
the regulations ;1;1d tliis Centftca1e c.an be verified. 

In ac:.·ordi:mce wit/: Sti:riun J J9 of rhe J;;m;tz.onmc:11Lal Pn>r.JctionAQt, R.S. 0. ) 990. Chapter E-19. ,~s 
amendul J'l.ll' m,:1)· by wrilten 11otice s.zrv<?d upon me ,md the E>wironmenml Re1,iew Trib1,:r/ll wttl,ln I :S .-lap 
a/f!!r i'e.:tipr ofthi.< N/)1/ce. ,egufre a /leanng b~· 1/te frif.11.riurf. Secti(m 1-42 0/111.~ EnvJro,m,M:al frrltec110,, 
,WI, pra•Wies 1h<t1 1/,1? J,,oriee ,·eq111r·111g rl;1, h2a,•t11.g rJwll si.:,u:: 
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' 

T]ie poniQOi ofrl)e .iporo,•A.l yr ~~h l~o, QI' -.}IJ't1•litior, jn rh~ :ippro,~J ;,-.. ~~t .-,fwl;ich th~ he-cui~g is F-etJ!lirtd. >lmi 
"fhe ~·o,m& on ~hith you ,.,:,rend w roly at UJ!l' hearin~ in 1·~lati,J~ ta <:11ch (><)tlion apfh)~l•d. 

,. 11,, nUt\t oflho Rpp~li,1111; 
.,. Th~ •,lche;!.s r,fthe ~ppellanr. 
5. The Cenilita~ o/ Approval nuoibcr; 
1. 11w ,im ,;ftbe C•nllicaie of Approval; 
·1. 'Thi: nmlle of 1he D1t:ctor~ 
1;, l'ho rr,.lllicipali:;r within whi<.b th<>"°'"'"'" loc4tcd; 

~11,i the Notice :should be signed and tkrted by the appella111. 

This Nolicts m11st be .r~n>ed 1tplm: 

11lC SC1.."To!tllf}'' 
t:l'\,'\J•)umer.,t:..1 P'.~vicw ·rtitiunsl 
655 lJa}· ~b~, 15•:t t:'i()(lr 
'l~nt<'• On1mo M~,<., ll,, 

Th< D,,,,.,.11, 
SeetQJ'l 3Y, J:1:viro11m4:ntol frcr1::.lir>r. ,jcr 
M~"1.stry ef The E::;;irenm~I· 
! ~)t. (leir Annac West. Floor lt~ 
'J'err.n10, O~tllri• 
MtV JI.S 

~ Further inf~rma1ion on the Environmental Revittt Trfl•tmal'i requkemen1S for an apl)i!a{c$n be obUi1>•<l dir~t&ly from tilt. 
'trib1J1>:tl :t1: T~I; ("J(j) ~14-4000, :F•i: f4J 6) 3t 4-~06 <1r w1>1•w.~rt.gov.1m,ca 

T1ie .:,bove noted waste ma11ag11m,wr .,-ystrJm Is appnwed under Ser.lion 39 <!1 thi Env/ro»m.'J1T1ll 
J>rotectirm A,;1. 1Jnd is subject w th.i RaJ?Ul.1TilJ11.t made thereuntk,. 

I.) ... TED AT TORONTO lhi~ 141h clay ofDecerol-e.r, .:?U10 

BW! 
.:· Distri,;t Manager. MOE Onawa 

T e~fay~ G~bre-.:gbi, .!'.Eng. 
Dfrc,;ttJr 
Section 39, Environmentr;f !'rntcction Acl 

Me.tk Piiddle, Mcl.iuosh Pen:y C:::msulthig E11gir1eeri Ltd_ 
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