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June 15, 2012 

Gordon Marine Limited 
129 South Street 
Gananoque, ON  K7G 1A1 

Attention: Mr. Sandy Gordon 

Re:  Environmental Peer Review 
Gordon Marine - 129 South Street, Gananoque, Ontario 

  Pinchin File:  74984 

Dear Mr. Gordon: 

Pinchin Environmental Ltd. (“Pinchin”) was retained by Gordon Marine Ltd. (the “Client”) to 

complete an Environmental Peer Review (“EPR”) of several reports which detail the results of an 

environmental program previously completed by others at the above-referenced property (hereafter 

referred to as the “Site”).  The EPR is required as part of the Due Diligence requirements in order 

to support the potential divestiture of the Site. 

ENVIRONMENTAL PEER REVIEW 

As part of the EPR, Pinchin reviewed the following reports provided by Client: 

 “Phase I and II Environmental Site Assessment, 129 South Street, Gananoque, Ontario” 
prepared by EXP Services Inc. (“EXP”), dated November 18, 2011 (the “EXP Phase I/II 
ESA Report”); and 

 “Screening Level Risk Assessment, Gordon Marine, 129 South Street, Gananoque, 
Ontario” prepared by EXP, dated November 18, 2011 (the “EXP SLRA Report”). 

A summary of the reports, as well as Pinchin’s comments with respect to the findings and 

conclusions, are provided below. 

EXP PHASE I ESA 

EXP was retained to by the Client to conduct an Environmental Site Assessment (“ESA”) at the 

Site.  EXP indicated that the Phase I ESA report was completed in conformance with Canadian 

Standards Association (“CSA”) guidance document CSA Z769-00. 
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Site and Surrounding Land Use Description 

At the time of the EXP Phase I/II ESA, the Site was developed with a two storey commercial 

building and one warehouse building (“Site Buildings”) occupied by Gordon Marine Ltd..  On-Site 

operations included boat retail, service, maintenance and a marina.  As part of the marina 

operations, three underground storage tanks (“USTs”), two USTs containing gasoline and one UST 

containing diesel fuel, were located on the south-east corner of the Site.  These USTs reportedly 

supplied fuel to three dispensers, located on the pier, for refuelling of boats.  The upper storey of 

the commercial building was occupied by a new boat showroom while the lower level was 

occupied by the maintenance facility.  At the time of the investigation, the warehouse building was 

utilized for the storage of boats. 

It should be noted that potable water is provided to the Site through the Town of Gananoque 

municipal services, which utilizes the Saint Lawrence River as the water source, and sanitary 

wastewater is discharged to the municipal sewer system.  

Surrounding Properties 

At the time of the EXP Phase I/II ESA, the Site was bounded immediately to the north by South 

Street with predominant residential land use adjacent to the Site’s north, east and west elevations.  

A commercial property (i.e. Thousand Island Playhouse), was located to the east of the Site.  The 

Saint Lawrence River was located immediately south of the Site.   

Site and Surrounding Land Use History 

 Based on information provided in the EXP Phase I/II ESA, it was reported that the Site was 
historically used as a coal storage yard (Sampson Coal Company); 

 EXP reviewed aerial photographs dated 1953, 1962, 1967, 1978, 1991 and 2006, which 
indicated that the Site was developed as a marina between 1962 and 1967.  EXP based this 
conclusion on the fact that no docks were visible in the aerial photos taken between 1953 
and 1962.  The surrounding land use appeared to remain relatively consistent throughout 
the time period covered by the aerial photos, however, detail as to the exact land use and 
configuration was not provided; 

 EXP reviewed a Fire Insurance Plan (“FIP”) circa 1947, which indicated that a coal pile, 
three coal sheds and one coke structure was formerly located on the southeast corner of the 
Site; and 

 As part of the Phase I ESA, EXP also reviewed Property Use Directories for the Town of 
Gananoque for the years of 1927 and 1929.  These directories pre-date the current land use, 
however, EXP indicated that the majority of the surrounding land use was for residential 
purposes, with the exception of the Citizen’s Coal and Forwarding Company Limited and 
Sampson Coal Company Limited that is inferred to have occupied the Site. 
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Regulatory Information Review 

EXP requested information from the Ontario Ministry of the Environment (“MOE”) and the 

Technical Standards and Safety Authority (“TSSA”).  A response from the MOE had not been 

received at the time that the EXP Phase I/II ESA Report was issued. 

A response was received from the TSSA which indicated that there were three USTs registered to 

the Site which included: 

 Two single-walled steel USTs, each with a capacity of 13,600 L, were installed in 1988 and 
were protected by sacrificial anodes; and 

 One single-walled steel UST, with a 4,500 L capacity, was installed in 1998 and was 
protected by sacrificial anodes. 

As reportedly documented in the TSSA response, the TSSA completed a full Site audit in 2003 and 

issued orders of non-compliance.  However, a follow-up inspection completed in 2006 found the 

Site to be in full compliance with TSSA standards.  In addition, the TSSA had no records of any 

outstanding instructions, incident reports, spills or contamination records. 

Findings 

The following is an abbreviated summary of the findings of the Phase I ESA Report.  EXP 

concluded by identifying that the following areas of potential environmental concerns (“APECs”) 

at the Site: 

 Past uses of the Site included operations as a coal yard with associated coal pile, three coal 
storage sheds and one coke storage shed; 

 Current use as a marina, which included boat maintenance and the operation of three USTs 
located on the south-east corner of the Site; 

 Operation as a marina generated volumes of waste oils, antifreeze, solvents and gasoline 
which are stored in aboveground storage tanks (“ASTs”) located in the warehouse building; 
and, 

 Fill of unknown origin and quality may have been utilized to build up the property during 
development.   

It should be noted that EXP outlined several other APECs such as the potential for mercury in light 

ballasts, lead in paint and the use of asbestos within the Site Buildings; however, Pinchin does not 

consider these to be relevant in the identification and assessment of impacts to soil and 

groundwater which underlies the Site. 
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EXP PHASE II ESA 

Based on the APECs outlined above, EXP was subsequently retained by the Client to complete a 

Phase II ESA at the Site, in order to define the presence or absence of environmental impacts to the 

soil and groundwater which underlies the Site.  

On May 24, 2011, EXP field personnel supervised the advancement of four boreholes (BH-1 

through BH-4) at the Site.  Two of the completed boreholes (BH-1 and BH-2) were instrumented 

with monitoring wells installed within the overburden soils to enable groundwater monitoring and 

sampling.  The borehole and monitoring well locations were selected to confirm the soil and 

groundwater conditions in the vicinity of the USTs (BH-1/MW-1), in the vicinity of the water oil 

AST located within the warehouse (BH-2/MW-2 and BH-3), and to assess the imported fill 

material of unknown origin located across the northern portion of the Site (BH-4).  It should also be 

noted that two surficial soil samples (S-1 and S-2) were collected from the vicinity of the waste oil 

AST, located within the warehouse. 

On May 27, 2011, EXP field personnel installed dedicated waterra tubing and foot valve within 

each of the monitoring wells in order to initiate the purging and sampling activities.  Prior to 

purging the monitoring wells, static groundwater levels were measured and recorded, the 

monitoring wells were subsequently purged a minimum of three well volumes to remove the 

stagnant water and groundwater samples were collected. 

One “worst case” soil sample was collected per borehole based field screening results and one 

groundwater sample was collected per monitoring well.  All soil and groundwater samples were 

submitted to Maxxam Analytics Inc. (“Maxxam”) of Mississauga, Ontario for chemical analysis of 

a combination or parameters including petroleum hydrocarbons (“PHCs”) (F1 to F4), volatile 

organic compounds (“VOCs”), polycyclic aromatic hydrocarbons (“PAHs”) and metals. 

The results were compared to the current Table 9 Standards which are outlined in the document 

entitled “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 

Environmental Protection Act” April 15, 2011, for non-potable groundwater conditions for a non-

agricultural Site which is located within 30 metres of a water body (hereafter referred to as the 

“Table 9 Standards”). 

Initial Results 

The results of the laboratory analysis indicated that the following soil samples reported 

concentrations of one or more target parameters which exceeded the applicable Table 9 Standards: 



Environmental Peer Review  
Gordon Marine Ltd. June 15, 2012 
129 South Street, Gananoque, Ontario Pinchin File:  74984 

© 2012 Pinchin Environmental Ltd. Page 5 

- Soil sample #3 collected from borehole BH-1 reported concentrations of toluene and 

xylenes which exceeded the applicable Table 9 Standards; 

- Soil sample #2 collected from borehole BH-2 reported concentrations of PHCs (F2 and F3), 

toluene, benzene, ethylbenzene, hexane and xylenes which exceeded the applicable Table 9 

Standards; 

- The surficial soil samples S-1 and S-2 reported concentrations of PHCs (F2 through F4) 

and xylenes which exceeded the applicable Table 9 Standards; and 

- Soil sample #1 collected from borehole BH-1 reported concentrations of several metals and 

PAH parameters which exceeded the applicable Table 9 Standards. 

The results of the laboratory analysis indicated that the groundwater samples collected from MW-1 

and MW-2 reported concentrations of several metal and PAH target parameters which exceeded the 

applicable Table 9 Standards. 

Delineation Sampling in the Vicinity of AST 

In order to delineate the lateral extent of the shallow PHC-impacted soil identified in the vicinity of 

the AST located in the warehouse building, EXP returned to the Site on July 20, 2011 to supervise 

the advancement of ten shallow boreholes. 

A total of nine soil samples were submitted to Maxxam for chemical analysis of a combination or 

parameters including PHCs (F1 to F4), VOCs, PAHs and metals. 

The results of the laboratory analysis indicated that the following soil samples reported 

concentrations of one or more target parameters which exceeded the applicable Table 9 Standards: 

- Soil samples collected from BH-D1, BH-D4, BH-D5b and BH-D8 reported concentrations 

of one or more PHC fractions which exceeded the applicable Table 9 Standards; 

- All soil samples reported concentrations of benzene, toluene, ethylbenzene and/or xylenes 

which exceeded the applicable Table 9 Standards; and 

- Soil sample BH-D2 reported concentrations of several metals and PAH parameters which 

exceeded the applicable Table 9 Standards. 
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EXP concluded by reporting: 

- “Based on the identification of potential contaminants of concern in the soil and shallow 

groundwater at the Site at concentrations in excess of the MOE (2011) Table 9 generic Site 

Condition Standards, a Screening Level Risk Assessment was recommended.” 

Pinchin Comments 

On June 4, 2012, Pinchin was on Site to conduct groundwater monitoring and sampling of 

monitoring wells MW-1 and MW-2, previously installed on Site by EXP, in order to verify the 

concentrations of several PAH parameters reported by EXP.  Groundwater monitoring wells were 

developed by removing three to five well casing volumes, or were purged until dry, in accordance 

with Pinchin’s standard field procedures.  Upon groundwater recovery, groundwater samples were 

collected from these monitoring wells and submitted for laboratory analysis of PAHs.  All 

monitoring well development, purging and sampling activities were conducted using dedicated low 

flow disposable PVC bailers to draw groundwater to the surface. 

The groundwater samples collected from MW-1 and MW-2 were delivered to Paracel Laboratories 

Ltd. (“Paracel”) in Ottawa, Ontario for analysis.  Paracel is an independent laboratory accredited by 

the Canadian Association for Laboratory Accreditation.  Formal chain of custody records of the 

sample submissions were maintained between Pinchin and the staff at Paracel. 

The results of the laboratory analysis indicated that the groundwater samples collected from MW-1 

and MW-2 reported concentrations of several PAH target parameters which exceeded the 

applicable Table 9 Standards.  However, it should be noted that concentrations of PAHs in 

groundwater samples collected by Pinchin were reported to be significantly lower than 

concentrations of PAHs in groundwater samples collected by EXP.  It is Pinchin’s opinion that the 

elevated concentrations of PAHs measured by EXP may have been the result of groundwater 

sampling techniques (i.e. use of Waterra and foot valve, as opposed to low flow PVC bailer 

sampling methodology utilized by Pinchin in order to reduce sediment content and minimize false-

positive results). 

It should be noted that Pinchin was provided with a Tanknology Tank Test Report, completed on 

the USTs at the Site in June 2011.  The Tanknology Tank Test Report indicated that all tanks 

passed the Vacutect Test.  Based on the analytical results provided by EXP and the Tanknology 

Tank Test Report, the identified marginal impacts appear to be localized and do not appear to 

represent a significant environmental concern. 

Based on a review of the provided documentation, it is Pinchin’s opinion that the EXP Phase I/II 

ESA completed at the Site was conducted in general accordance with standard engineering 
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practices for the completion of these types of investigations.  The EXP Phase I/II ESA Report 

appears to have been completed in general accordance with the requirements of the applicable 

industry standards, and Pinchin is in general agreement with EXPs conclusions. As a precaution, 

consideration could be given to collecting an additional round of groundwater samples from 

monitoring wells MW-1 and MW-2, in order to confirm the most recent concentrations of PAHs 

in groundwater.  Measures should be taken during monitoring to reduce sediment within the 

groundwater samples, 

EXP 2011 SCREENING LEVEL RISK ASSESSMENT  

EXP was retained by the Client to conduct a Screening Level Risk Assessment (“SLRA”) at the 

Site.  The objective of the SLRA was to provide the Client with an understanding of the potential 

on-Site risks posed to both human and ecological receptors resulting from the potential 

contaminants of concern (“PCOCs”) in soil and groundwater through the continued use of the 

Site as a commercial marina.  The SLRA was not conducted for the purposes of obtaining a 

Record of Site Condition (“RSC”) through the Ministry of Environment (“MOE”). 

The southern boundary of the Site is located along the Saint Lawrence River therefore the SLRA 

evaluated the potential risks associated with the exceedances of the MOE (2011) Table 9 

Generic Site Condition Standards for Use within 30 metres of a water body, (“Table 9 

Standards”).  The SLRA was based on available data and Site conditions current to the date of 

the report.   

EXP conducted the SLRA using the commercial/industrial land use criteria, however there is 

currently a residential dwelling located in the northwestern portion of the Site.  Based on current 

regulatory practices criteria should be chosen based on the most sensitive land use.  It is 

Pinchin’s understanding, based on information provided by the Client that the future land use of 

the Site is to remain strictly commercial/industrial even though the Site is currently zoned for 

residential land use. 

The identified PCOCs on-Site included several metals, PAHs, benzene, toluene, ethylbenzene, 

xylenes (collectively referred to as “BTEX”) and PHCs (F1 to F4) in soil, as well as mercury and 

PAHs in groundwater. 

HUMAN HEALTH RISK ASSESSMENT 

The human health SLRA developed a conceptual site model (“CSM”) prior to addressing the 

potential adverse health effects at the Site.  The CSM identified the following critical human 

health receptors and the applicable exposure pathways at the Site: 
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Receptor Pathway 

Long-Term Worker 

 

 Dermal Contact with Soil; 

 Soil Ingestion; 

 Soil Particulate Inhalation; and 

 Inhalation of indoor air (via the 
volatile PCOCs identified in soil and 
groundwater). 

Property Visitors (Adult) 

Incomplete Exposure Pathways 

EXP stated that volatile vapours undergo considerable dilution and dispersion in the ambient 

environment.  As such both the soil and groundwater to outdoor air pathways were considered 

incomplete and not assessed as part of the SLRA. 

Potable water at the Site is provided through the municipal water distribution system; and as 

such, the on-Site potable groundwater ingestion and dermal contact exposure pathways were 

considered incomplete and not further evaluated as part of the SLRA. 

The PCOCs identified in soil and groundwater was further evaluated against the human health 

based soil quality guidelines (“SQGHH
”) for the applicable exposure pathways.  The following 

soil and groundwater components were selected for the protection of human health: 

 Direct contact pathways for Long-Term Worker receptor (“S2”);  

 Soil to indoor air (“S-IA”); and 

 Groundwater to Indoor air (“GW-IA”) 

These values were selected from the “Rationale for the Development of Soil and Groundwater 

Standards for Use at Contaminated Sites in Ontario,” dated April 15, 2011 (“MOE Rationale 

Document”).  These values were specifically selected from the “Table 3 Full Depth soil 

component criteria for a Non-Potable Water Scenario in Industrial/Commercial land use 

(coarse-textured soil).”  

Based on our review, Pinchin notes that the initial screening of PCOCs was conducted using the 

Table 9 Standards due to the Sites proximity to the St. Lawrence River.  Since the Site is within 

30 m of a surface water body, the Table 9 component criteria should have been used, instead of 

the Table 3 component criteria when assessing the applicable human health pathways.  

Discussion of errors is discussed in the following sections. 
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Soil COCs 

Based on the results of the supplemental screening, concentrations of arsenic as well as several 

PAHs were identified in soil at concentrations that would likely cause adverse health risks to the 

Long-Term Worker receptor.  As a result risk management measures (“RMMs”) are required. 

Concentrations of benzene, xylenes, and PHC F2 exceeded the soil to indoor air pathway and as 

a result and indoor air quality assessment (“IAQA”) was conducted by EXP.   

Pinchin compared the maximum soil concentrations to the Table 9 component criteria and no 

changes are noted due to exposure to on Site soil. 

Groundwater COCs 

Based on the results of the supplemental screening, all concentrations identified on Site were 

below the groundwater to indoor air pathway when compared to the GW2 component criteria for 

a non-potable commercial/industrial site.  

Pinchin compared the maximum groundwater concentrations identified on Site to the GW2 

component criteria for a site within 30 m of surface water body.  Concentrations of mercury 

identified in groundwater exceeded this GW2 component criteria (0.6ug/L vs. component criteria 

of 0.29ug/L). The Table 9 human health groundwater component criteria are applicable to a 

residential site (no commercial/industrial component criteria are available); this value is 

considered conservative for the current and continued commercial/industrial land use of the Site.  

It is Pinchin’s opinion that the application of the GW2 component criteria for a non-potable 

commercial/industrial Site is applicable, and no changes are noted due to exposure to on Site 

groundwater.   

Indoor Air Quality Assessment 

The IAQA was conducted by EXP to determine if indoor air was being impacted by elevated 

concentrations of benzene, xylenes and PHC F2 identified in soil.  A total of three (3) air 

samples were submitted for analysis, including one (1) outdoor air sample.  Pinchin notes no 

duplicate or trip blank samples were taken for quality assurance/quality control purposes.   

The concentrations of indoor air were compared to the MOE “Health Based Indoor Air 

Criteria,” for an industrial site, obtained from the MOE Modified Generic Risk Assessment 

Model, dated April 15, 2011.  The results of the IAQA indicated that concentrations of benzene 

obtained from both interior samples within the warehouse exceed the MOE criteria.  EXP 

indicated that the elevated benzene concentrations could be the result of vapour intrusion and/or 
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interferences from other sources, this was not confirmed and as a result RMMs were 

recommended.   

Site impacts were not assumed to be present in the vicinity of the main building; as a result no 

indoor air samples were required within this building space. 

ECOLOGICAL RISK ASSESSMENT   

The ecological SLRA developed by EXP generated a conceptual site model (“CSM”) prior to 

addressing the potential adverse health effects at the Site.  It was determined, through a Ministry 

of Natural Resources (“MNR”) database that the Site was not within an area of Natural 

Significance or Scientific Interest (“ANSI”).  The CSM identified the following critical 

ecological receptors and the applicable exposure pathways at the Site: 

Source Secondary Source Exposure Route Receptor 

Impacted Soil or 

Groundwater 

Soil or Groundwater 

Direct Contact 
Terrestrial Vegetation 

and Soil Invertebrates 

Direct Contact and 

Indirect Contact 

 Terrestrial & 

Aquatic Birds 

  Mammals 

  Reptiles & 

Amphibians 

Surface Water Indirect Contact 

 Aquatic Vegetation 

and Aquatic 

Invertebrates  

 Mammals  

 Reptiles & 

Amphibians 

 Fish 
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Incomplete Pathways 

It was noted that the soil leaching to groundwater to surface water pathway (“S-GW3”) soil 

component criteria was not considered in the SLRA.  This pathway was not considered 

applicable for the Site since actual groundwater concentrations were collected at the Site and 

were further evaluated against the groundwater to surface water pathway.   Based on our review, 

Pinchin agrees with this approach. 

The PCOCs identified in soil and groundwater was further evaluated against the ecological 

component criteria.  The following soil and groundwater components were selected for the 

protection of human health: 

 Plants & Soil Organisms (“P&O”); 

 Mammals & Birds (“M&B”); and 

 Groundwater to Surface Water (“GW3”) 

As indicated in the human health SLRA, Pinchin notes that the initial screening of PCOCs was 

conducted using the Table 9 Standards due to the Sites proximity to the St. Lawrence River.  

Since the Site is within 30 m of a surface water body, the Table 9 component criteria should have 

been used, instead of the Table 3 component criteria. 

Soil COCs 

Based on the results of the supplemental screening, concentrations of PHC F2, PHC F3 and 

arsenic exceed the P&O component criteria at the Site.  Based on Pinchin’s review of the 

maximum soil concentrations in comparison to the Table 9 component criteria, no additional 

COCs were identified in soil for the ecological receptors.  As a result RMMs are required to 

mitigate the risks to terrestrial vegetation and soil invertebrates. 

Groundwater COCs 

Based on the results of the supplemental screening, all concentrations identified on Site were 

below the groundwater to indoor air pathway when compared to the GW3 (groundwater to 

surface water) component criteria for a non-potable commercial/industrial site.  However, as 

stated above the Site is within 30m of a surface water body and the component criteria selected 

by EXP were not appropriate for the current site conditions. 

Since the Site is classified as a Table 9 Standards the concentrations of several PAHs identified 

in groundwater exceeded the GW3 component criteria for a site within 30 m of a surface water 

body.  
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As a result Pinchin collected an additional round of groundwater data from MW1 and MW2 to 

confirm the PAH results identified by EXP.  As identified in the table below, concentrations of 

several PAHs exceed the Table 9 Standards¸ however are below the Table 9 GW 3 component 

criteria, except for a marginal exceedance of benzo[ghi]perylene.  This exceedance is likely due 

to suspended sediments within the groundwater sample and not due to contaminated 

groundwater. 

PINCHIN PAH GROUNDWATER DATA (ug/L) 

Parameter 
MD

L 
MOE Table 9 

Standards 

Table 9 GW3 
Component 

Criteria 

Sample 

MW-1 East Side MW-2 West Side 

1223092-01 1223092-02 

6/4/2012 6/4/2012 

Polycyclic Aromatic Hydrocarbons  

Acenaphthene 0.05 0.072 5200 0.09 <0.05 

Acenaphthylene 0.05 0.093 1.4 0.11 0.12 

Anthracene   0.01 0.22 1 0.15 0.21 

Benzo[a]anthracene 0.01 0.36 1.8 0.53 0.55 

Benzo[a]pyrene 0.01 0.3 2.1 0.44 0.42 

Benzo[b]fluoranthene 0.05 0.47 4.2 0.65 0.78 

Benzo[g,h,i]perylene 0.05 0.68 0.2 0.3 0.3 

Benzo[k]fluoranthene 0.05 0.48 1.4 0.45 0.59 

1,1-Biphenyl   0.05 0.05 1700 <0.05 <0.05 

Chrysene   0.05 2.8 0.7 0.62 0.59 

Dibenzo[a,h]anthracene 0.05 0.1 0.4 0.06 0.09 

Fluoranthene   0.01 0.69 73 1.42 1.07 

Fluorene   0.05 0.19 290 0.12 <0.05 

Indeno[1,2,3-cd]pyrene 0.05 0.23 1.4 0.25 0.24 
Methylnaphthalene 
(1&2) 

0.1 0.59 1500 0.15 0.1 

Naphthalene   0.05 0.09 6200 0.1 0.11 

Phenanthrene   0.05 0.69 380 0.93 0.53 

Pyrene   0.01 1 5.7 1.3 0.93 

Notes:  

Bold 
= 

Parameter exceeds the MOE Table 9 SCSs 

Bold 
= 

Parameter exceeds the Table 9 GW3 Component Criteria 
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PINCHIN CONCLUSIONS, RECOMMENDATIONS AND RISK MANAGEMENT 

MEASURES 

The results of the SLRA required the implementation of RMMs in order to block the direct 

contact pathway with soil for the Long-Term Worker as well as terrestrial vegetation and soil 

invertebrates.  EXP recommended the implementation of surface coverings in order to mitigate 

the risks to on Site receptors.  EXP noted that surface cover systems (i.e. building footprint and 

paved/gravel covers areas) are in place at the Site.  Pinchin agrees that with the continued use 

and monitoring of these existing surface coverings risks to human and ecological receptors are 

mitigated.  

EXP stated that the likely source of the benzene concentrations identified within the warehouse 

were due to vapour intrusion or an interference from other sources, however,  EXP 

recommended the use of a vapour barrier system within the warehouse in order to prevent the 

potential vapour intrusion of the subsurface impacts into the indoor air space.  A vapour barrier 

was installed at the Site.  The vapour barrier described in the SLRA is deemed suitable to 

effectively render the subsurface vapour migration pathway incomplete.   

Based on Pinchin’s review of the EXP SLRA, and additional groundwater sampling completed 

by Pinchin in June 2012, no concerns were identified with respect to human or ecological health 

at the Site.  The SLRA was assessed using Site specific information and the technical methods 

contained in Ontario Regulation 153/04, as amended by Ontario Regulation 511/09 (“O.Reg. 

153/04, amended”).  Under the current Site conditions, no further assessment or remedial work is 

warranted with respect to the environmental concerns identified in the EXP Phase I/II ESA as it 

pertains to the continued commercial land use of the Site. 

LIMITATIONS 

This peer review was performed in order to identify potential issues of environmental concern 

associated with the Site located at 129 South Street, Gananoque, Ontario.  This peer review was 

performed in general accordance with currently acceptable practices for environmental site 

investigations, and specific client requests, as applicable to this Site.  This report was prepared 

for the exclusive use of Gordon Marine Ltd., subject to the conditions and limitations contained 

within the duly authorized work plan.  Any use which a third party makes of this report, or any 

reliance on or decisions to be made based on it, are the responsibility of the third parties.  If 

additional parties require reliance on this report, written authorization from Pinchin will be 

required.  Such reliance will only be provided by Pinchin following written authorization from 

Client.  No other warranties are implied or expressed. 
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Pinchin will only be held liable for damages resulting from negligence of Pinchin.  Pinchin will 

not be liable for any losses or damage if the Client has failed, within a period of two (2) years 

following the date upon which the claim is discovered within the meaning of the Limitations 

Act, 2002 (Ontario), to commence legal proceedings against Pinchin to recover such losses or 

damage. It should be noted that the EXP SLRA was conducted for “due diligence” purposes and 

is not a substitute for a complete risk assessment under O.Reg. 153/04, as amended.  Should a 

Record of Site Condition be required to be filed with the MOE, additional site characterization 

will need to be completed at the Site. 

We trust that the foregoing information is satisfactory for your present needs.  Should you have any 
questions or require additional information, please do not hesitate to contact the undersigned. 

Yours truly, 

 

Pinchin Environmental Ltd. 

 

per:  Peter Roberts, P.Eng. 
Office Manager 
Environmental Due Diligence & 
Remediation 
proberts@pinchin.com 

 

 per: Vanessa Grande, B.Sc. 
Risk Assessor 
Environmental Due Diligence & 
Remediation 
vgrande@pinchin.com 
 

 

    

 
 
 
per:  Larry Backman, B.Sc.S. 
Senior Vice President, National Accounts 
Environmental Due Diligence & 
Remediation 
lbackman@pinchin.com 
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Phase I/II Environmental Site Assessment
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

BH-1-1 BH-1-3 BH2-2 BH3-2 BH-4-3 BH-4-3 S-1 S-2

BH-1 BH-1 BH-2 BH-2 BH-4 BH-4 Surficial Surficial
0.15-0.76m 1.5-2.1m 0.30-0.91m 0.30-0.91m 0.91-1.5m 0.91-1.5m 0.10m 0.30m

Lab Dup

Petroleum Hydrocarbons (PHC)

F1 (C6-C10) excluding BTEX 10 µg/g 25 - nd 21 10 - - nd (<100) nd

F2 (C10-C16) 10 µg/g 10 - nd 1,900 nd - - 1,100 17

F3 (C16-C34) 10 µg/g 240 - 94 960 220 - - 1,200 1,000

F4 (C34-C50) 10 µg/g 120 - nd 18 31 - - 490 860

Volatile Organic Compounds (VOCs)

Acetone 0.1 µg/g 0.5 - nd (<5) nd (<5) nd - - nd (<50) nd

Benzene 0.002 µg/g 0.02 - nd (<0.1) 0.9 nd - - nd (<1) nd

Bromodichloromethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Bromoform 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Bromomethane 0.003 µg/g 0.05 - nd (<0.2) nd (<0.2) nd - - nd (<2) nd

Carbon Tetrachloride 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Chlorobenzene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Chloroform 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Dibromochloromethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,2-Dichlorobenzene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,3-Dichlorobenzene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,4-Dichlorobenzene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Dichlorodifluoromethane 0.005 µg/g 0.05 - nd (<0.3) nd (<0.3) nd - - nd (<3) nd

1,1-Dichloroethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,2-Dichloroethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,1-Dichloroethylene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

cis-1,2-Dichloroethylene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

trans-1,2-Dichloroethylene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,2-Dichloropropane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

cis-1,3-Dichloropropene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

trans-1,3-Dichloropropene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Ethylbenzene 0.002 µg/g 0.05 - nd (<0.1) 1.2 nd - - nd (<1) nd

Ethylene Dibromide 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Hexane 0.005 µg/g 0.05 - nd (<0.3) 0.7 nd - - nd (<3) 0.005

TABLE 1 - Overburden Soil Samples Results - Surficial Soil Samples and Boreholes
PHC, VOCs, PAH and Metals

PARAMETER RDL UNITS 
Criteria

b 

Table 9

May 24, 2011

Page 1 of 2

Hexane 0.005 µg/g 0.05 - nd (<0.3) 0.7 nd - - nd (<3) 0.005

Methylene Chloride (Dichloromethane) 0.003 µg/g 0.05 - nd (<0.2) nd (<0.2) nd - - nd (<2) nd

Methyl Isobutyl Ketone 0.03 µg/g 0.5 - nd (<1) nd (<1) nd - - nd (<10) nd

Methyl Ethyl Ketone (2-Butanone) 0.03 µg/g 0.5 - nd (<1) nd (<1) nd - - nd (<10) nd

Methyl t-butyl ether (MTBE) 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Styrene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,1,1,2-Tetrachloroethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,1,2,2-Tetrachloroethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Tetrachloroethylene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Toluene 0.002 µg/g 0.2 - 0.4 4.1 0.003 - - nd (<1) 0.002

1,1,1-Trichloroethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

1,1,2-Trichloroethane 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Trichloroethylene 0.002 µg/g 0.05 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

Vinyl Chloride 0.002 µg/g 0.02 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

p+m Xylene 0.002 µg/g - - 0.4 3.8 nd - - nd (<1) nd

o-Xylene 0.002 µg/g - - 0.2 2.7 nd - - 3 nd

Xylene (Total) 0.002 µg/g 0.05 - 0.6 6.5 nd - - 3 nd

Trichlorofluoromethane 0.002 µg/g 0.25 - nd (<0.1) nd (<0.1) nd - - nd (<1) nd

b MOE's Soil, Ground Water and Sediment Standards under Part XV.1 of the Environmental Protection Act, April 15, 2011

(Table 9 - Generic Site Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition)

(Residential/Parkland/Institutional/Industrial/Commercial/Community property use for coarse grained soil)

# Equals or exceeds Table 9 criteria

NV No value derived

- Not Applicable

RDL Reportable Detection Limit

nd Not detected above RDL

nd (< #) Not detected above elevated RDL
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Phase I/II Environmental Site Assessment
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

BH-1-1 BH-1-3 BH2-2 BH3-2 BH-4-3 BH-4-3 S-1 S-2

BH-1 BH-1 BH-2 BH-2 BH-4 BH-4 Surficial Surficial
0.15-0.76m 1.5-2.1m 0.30-0.91m 0.30-0.91m 0.91-1.5m 0.91-1.5m 0.10m 0.30m

Lab Dup

Metals and Inorganics

Conductivity 0.002 mS/cm 0.7 0.59 - - - 0.15 - - -

Available (CaCl2) pH - pH - 6.39 - - - 7.44 - - -

Antimony (Sb) 0.2 µg/g 1.3 2.5 - - - nd nd - -

Arsenic (As) 1 µg/g 18 200 - - - nd nd - -

Barium (Ba) 0.5 µg/g 220 360 - - - 22 23 - -

Beryllium (Be) 0.2 µg/g 2.5 0.2 - - - nd 0.2 - -

Boron (B) 5 µg/g 36 5 - - - nd nd - -

Cadmium (Cd) 0.1 µg/g 1.2 nd - - - nd nd - -

Chromium (Cr) 1 µg/g 70 12 - - - 6 6 - -

Chromium (VI) 0.2 µg/g 0.66 nd (<0.4) - - - nd - - -

Cobalt (Co) 0.1 µg/g 22 4.4 - - - 3.0 3.1 - -

Copper (Cu) 0.5 µg/g 92 53 - - - 8.0 8.5 - -

Lead (Pb) 1 µg/g 120 600 - - - 2 2 - -

Molybdenum (Mo) 0.5 µg/g 2 2.4 - - - nd nd - -

Nickel (Ni) 0.5 µg/g 82 10 - - - 5.5 5.6 - -

Selenium (Se) 0.5 µg/g 1.5 9.4 - - - nd nd - -

Silver (Ag) 0.2 µg/g 0.5 0.2 - - - nd nd - -

Thallium (Tl) 0.05 µg/g 1 0.34 - - - nd 0.05 - -

Uranium (U) 0.05 µg/g 2.5 0.68 - - - 0.25 0.25 - -

Vanadium (V) 5 µg/g 86 31 - - - 16 16 - -

Zinc (Zn) 5 µg/g 290 54 - - - 14 14 - -

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene 0.02 µg/g 0.072 - 0.16 - - - - - -

Acenaphthylene 0.01 µg/g 0.093 - 0.11 - - - - - -

Anthracene 0.01 µg/g 0.22 - 0.28 - - - - - -

Benzo(a)anthracene 0.02 µg/g 0.36 - 1.3 - - - - - -

Benzo(a)pyrene 0.01 µg/g 0.3 - 0.86 - - - - - -

Benzo(b/j)fluoranthene 0.02 µg/g 0.47 - 1.0 - - - - - -

Benzo(g,h,i)perylene 0.04 µg/g 0.68 - 0.40 - - - - - -

TABLE 1 (Continued) - Overburden Soil Samples Results - Surficial Soil Samples and Boreholes

May 24, 2011

PHC, VOCs, PAH and metals

PARAMETER RDL UNITS 
Criteria* 

Table 9

Page 2 of 2

Benzo(g,h,i)perylene 0.04 µg/g 0.68 - 0.40 - - - - - -

Benzo(k)fluoranthene 0.02 µg/g 0.48 - 0.31 - - - - - -

Chrysene 0.02 µg/g 2.8 - 1.1 - - - - - -

Dibenz(a,h)anthracene 0.04 µg/g 0.1 - 0.13 - - - - - -

Fluoranthene 0.01 µg/g 0.69 - 3.4 - - - - - -

Fluorene 0.01 µg/g 0.19 - 0.15 - - - - - -

Ideno(1,2,3-cd)pyrene 0.04 µg/g 0.23 - 0.50 - - - - - -

1-Methylnaphthalene 0.01 µg/g 0.59* - 0.29 - - - - - -

2-Methylnaphthanlene 0.01 µg/g 0.59* - 0.38 - - - - - -

Naphthalene 0.01 µg/g 0.09 - 0.28 - - - - - -

Phenanthrene 0.01 µg/g 0.69 - 1.5 - - - - - -

Pyrene 0.01 µg/g 1 - 3.0 - - - - - -

b MOE's Soil, Ground Water and Sediment Standards under Part XV.1 of the Environmental Protection Act, April 15, 2011

(Table 9 - Generic Site Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition)

(Residential/Parkland/Institutional/Industrial/Commercial/Community property use for coarse grained soil)

# Equals or exceeds Table 9 criteria

* Criteria applies to sum of 1- and 2- Methylnaphthalene

NV No value derived

- Not Applicable

RDL Reportable Detection Limit

nd Not detected above RDL

nd (< #) Not detected above elevated RDL
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Phase I/II Environmental Site Assessment
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

MW-1 MW-2

Petroleum Hydrocarbons (PHC)

F1 (C6-C10) excluding BTEX 100 µg/L 420 nd nd

F2 (C10-C16) 100 µg/L 150 nd nd

F3 (C16-C34) 100 µg/L 500 200 460

F4 (C34-C50) 100 µg/L 500 nd 270

Volatile Organic Compounds (VOCs)

Acetone 10 µg/L 100,000 nd nd

Benzene 0.1 µg/L 44 nd nd

Bromodichloromethane 0.1 µg/L 67,000 nd nd

Bromoform 0.2 µg/L 380 nd nd

Bromomethane 0.5 µg/L 5.6 nd nd

Carbon Tetrachloride 0.1 µg/L 0.79 nd nd

Chlorobenzene 0.1 µg/L 500 nd nd

Chloroform 0.1 µg/L 2.4 0.2 nd

Dibromochloromethane 0.2 µg/L 65,000 nd nd

1,2-Dichlorobenzene 0.2 µg/L 4,600 nd nd

1,3-Dichlorobenzene 0.2 µg/L 7,600 nd nd

1,4-Dichlorobenzene 0.2 µg/L 8 nd nd

Dichlorodifluoromethane 0.5 µg/L 3,500 nd nd

1,1-Dichloroethane 0.1 µg/L 320 nd nd

1,2-Dichloroethane 0.2 µg/L 1.6 nd nd

1,1-Dichloroethylene 0.1 µg/L 1.6 nd nd

cis-1,2-Dichloroethylene 0.1 µg/L 1.6 nd nd

trans-1,2-Dichloroethylene 0.1 µg/L 1.6 nd nd

1,2-Dichloropropane 0.1 µg/L 16 nd nd

cis-1,3-Dichloropropene 0.2 µg/L 5.2 nd nd

trans-1,3-Dichloropropene 0.2 µg/L 5.2 nd nd

Ethylbenzene 0.1 µg/L 1,800 nd nd

Ethylene Dibromide 0.2 µg/L 0.25 nd nd

Hexane 0.5 µg/L 51 nd nd

Methylene Chloride (Dichloromethane) 0.5 µg/L 610 nd nd

Methyl Isobutyl Ketone 5 µg/L 140,000 nd nd

Methyl Ethyl Ketone (2-Butanone) 5 µg/L 470,000 nd nd

Methyl t-butyl ether (MTBE) 0.2 µg/L 190 nd nd

Styrene 0.2 µg/L 1,300 nd nd

TABLE 2 - Groundwater Samples Results
PHC, VOCs, PAH and metals

PARAMETER RDL UNITS 
Criteria

b 

Table 9

27-May-11

Page 1 of 2

Styrene 0.2 µg/L 1,300 nd nd

1,1,1,2-Tetrachloroethane 0.1 µg/L 3.3 nd nd

1,1,2,2-Tetrachloroethane 0.2 µg/L 3.2 nd nd

Tetrachloroethylene 0.1 µg/L 1.6 nd nd

Toluene 0.2 µg/L 14,000 nd nd

1,1,1-Trichloroethane 0.1 µg/L 640 nd nd

1,1,2-Trichloroethane 0.2 µg/L 4.7 nd nd

Trichloroethylene 0.1 µg/L 1.6 nd nd

Vinyl Chloride 0.2 µg/L 0.5 nd nd

p+m Xylene 0.1 µg/L - nd nd

o-Xylene 0.1 µg/L - nd nd

Xylene (Total) 0.1 µg/L 3,300 nd nd

Trichlorofluoromethane 0.2 µg/L 2,000 nd nd

b MOE's Soil, Ground Water and Sediment Standards under Part XV.1 of the Environmental Protection Act, April 15, 2011

(Table 9 - Generic Site Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition)

(All Types of Property Use)

# Equals or exceeds Table 9 criteria

NV No value derived

- Not Applicable

RDL Reportable Detection Limit

nd Not detected above RDL

nd (< #) Not detected above elevated RDL
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Phase I/II Environmental Site Assessment
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

MW-1 MW-2

Metals

Antimony (Sb) 0.5 µg/L 16,000 0.6 -

Arsenic (As) 1 µg/L 1,500 1 -

Barium (Ba) 5 µg/L 23,000 190 -

Beryllium (Be) 0.5 µg/L 53 nd -

Boron (B) 10 µg/L 36,000 54 -

Cadmium (Cd) 0.1 µg/L 2.1 nd -

Chromium (Cr) 5 µg/L 640 nd -

Cobalt (Co) 0.5 µg/L 52 1.4 -

Copper (Cu) 1 µg/L 69 1 -

Lead (Pb) 0.5 µg/L 20 nd -

Molybdenum (Mo) 1 µg/L 7,300 1 -

Nickel (Ni) 1 µg/L 390 2 -

Selenium (Se) 2 µg/L 50 nd -

Silver (Ag) 0.1 µg/L 1.2 0.2 -

Sodium (Na) 100 µg/L 1,800,000 100,000 -

Thallium (Tl) 0.05 µg/L 400 nd -

Uranium (U) 0.1 µg/L 330 0.9 -

Vanadium (V) 1 µg/L 200 1 -

Zinc (Zn) 5 µg/L 890 5 -

Free Cyanide 2 µg/L 52 nd -

Chloride (Cl) 1 µg/L 1,800,000 180,000 -

Chromium (VI) 5 µg/L 110 nd -

Mercury (Hg) 0.1 µg/L 0.29 0.6 -

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene 0.05 µg/L 600 0.77 -

Acenaphthylene 0.05 µg/L 1.4 0.66 -

Anthracene 0.05 µg/L 1 2.1 -

Benzo(a)anthracene 0.05 µg/L 1.8 6.2 -

Benzo(a)pyrene 0.01 µg/L 0.81 5.2 -

Benzo(b/j)fluoranthene 0.05 µg/L 0.75 6.4 -

Benzo(g,h,i)perylene 0.1 µg/L 0.2 2.1 -

Benzo(k)fluoranthene 0.05 µg/L 0.4 2 -

Chrysene 0.05 µg/L 0.7 6 -

Dibenz(a,h)anthracene 0.1 µg/L 0.4 0.6 -

TABLE 2 (Continued) - Groundwater Samples Results
PHC, VOCs, PAH and metals

PARAMETER RDL UNITS 
Criteria

b 

Table 9
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Dibenz(a,h)anthracene 0.1 µg/L 0.4 0.6 -

Fluoranthene 0.05 µg/L 73 20 -

Fluorene 0.05 µg/L 290 1.1 -

Ideno(1,2,3-cd)pyrene 0.1 µg/L 0.2 2.6 -

1-Methylnaphthalene 0.05 µg/L 1,500* 1.9 -

2-Methylnaphthanlene 0.05 µg/L 1,500* 2.9 -

Naphthalene 0.05 µg/L 1,400 1.8 -

Phenanthrene 0.03 µg/L 380 14 -

Pyrene 0.05 µg/L 5.7 16 -

b MOE's Soil, Ground Water and Sediment Standards under Part XV.1 of the Environmental Protection Act, April 15, 2011

(Table 9 - Generic Site Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition)

(All Types of Property Use)

# Equals or exceeds Table 9 criteria

* Criteria applies to sum of 1- and 2- Methylnaphthalene

NV No value derived

- Not Applicable

RDL Reportable Detection Limit

nd Not detected above RDL

nd (< #) Not detected above elevated RDL
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Delineation Sampling in Vicinity of AST
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

BH-D1 BH-D3 BH-D4 BH-D5b BH-D6 BH-D7 BH-D8 BH-D9

1-1 3-1 4-1 5b-1 6-1 7-1 8-1 9-1
0-0.61m 0-0.61m 0-0.61m 0-0.61m 0-0.61m 0-0.61m 0-0.61m 0-0.61m

Petroleum Hydrocarbons (PHC)

F1 (C6-C10) excluding BTEX 10 µg/g 25 230 <10 <10 <10 <10 <10 <10 <10

F2 (C10-C16) 10 µg/g 10 940 <10 18 78 <10 <10 <10 <10

F3 (C16-C34) 10 µg/g 240 1,400 36 2,400 1,400 28 27 300 150

F4 (C34-C50) 10 µg/g 120 300 <10 2,200 920 21 <10 84 25

F4g (Gravimetric) 100 µg/g 120 - - 3,800 2,200 - - - -

Volatile Organic Compounds (VOCs)

Acetone 5 µg/g 0.5 <5 - - - - - - -

Benzene 0.02 µg/g 0.02 5.8 0.05 0.05 0.06 0.05 0.10 <0.02 0.25

Bromodichloromethane 0.5 µg/g 0.05 <0.5 - - - - - - -

Bromoform 0.5 µg/g 0.05 <0.5 - - - - - - -

Bromomethane 0.5 µg/g 0.05 <0.5 - - - - - - -

Carbon Tetrachloride 0.5 µg/g 0.05 <0.5 - - - - - - -

Chlorobenzene 0.5 µg/g 0.05 <0.5 - - - - - - -

Chloroform 0.5 µg/g 0.05 <0.5 - - - - - - -

Dibromochloromethane 0.5 µg/g 0.05 <0.5 - - - - - - -

1,2-Dichlorobenzene 0.5 µg/g 0.05 <0.5 - - - - - - -

1,3-Dichlorobenzene 0.5 µg/g 0.05 <0.5 - - - - - - -

1,4-Dichlorobenzene 0.5 µg/g 0.05 <0.5 - - - - - - -

Dichlorodifluoromethane 0.5 µg/g 0.05 <0.5 - - - - - - -

1,1-Dichloroethane 0.5 µg/g 0.05 <0.5 - - - - - - -

1,2-Dichloroethane 0.5 µg/g 0.05 <0.5 - - - - - - -

1,1-Dichloroethylene 0.5 µg/g 0.05 <0.5 - - - - - - -

cis-1,2-Dichloroethylene 0.5 µg/g 0.05 <0.5 - - - - - - -

trans-1,2-Dichloroethylene 0.5 µg/g 0.05 <0.5 - - - - - - -

1,2-Dichloropropane 0.5 µg/g 0.05 <0.5 - - - - - - -

cis-1,3-Dichloropropene 0.3 µg/g 0.05 <0.3 - - - - - - -

trans-1,3-Dichloropropene 0.4 µg/g 0.05 <0.4 - - - - - - -

Ethylbenzene 0.02 µg/g 0.05 5.8 0.07 0.08 0.11 0.10 0.09 <0.02 0.16

Ethylene Dibromide 0.5 µg/g 0.05 <0.5 - - - - - - -

TABLE 3 - Delineation Soil Sample Results
PHC, VOCs, and PAH

PARAMETER RDL UNITS 
Criteria

b 

Table 9

July 20, 2011
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Ethylene Dibromide 0.5 µg/g 0.05 <0.5 - - - - - - -

Hexane 0.5 µg/g 0.05 1.5 - - - - - - -

Methylene Chloride (Dichloromethane) 0.5 µg/g 0.05 <0.5 - - - - - - -

Methyl Isobutyl Ketone 5 µg/g 0.5 <5 - - - - - - -

Methyl Ethyl Ketone (2-Butanone) 5 µg/g 0.5 <5 - - - - - - -

Methyl t-butyl ether (MTBE) 0.5 µg/g 0.05 <0.5 - - - - - - -

Styrene 2 µg/g 0.05 <2 (c) - - - - - - -

1,1,1,2-Tetrachloroethane 0.5 µg/g 0.05 <0.5 - - - - - - -

1,1,2,2-Tetrachloroethane 0.5 µg/g 0.05 <0.5 - - - - - - -

Tetrachloroethylene 0.5 µg/g 0.05 <0.5 - - - - - - -

Toluene 0.02 µg/g 0.2 53 0.34 0.34 0.32 0.35 0.47 0.02 1.1

1,1,1-Trichloroethane 0.5 µg/g 0.05 <0.5 - - - - - - -

1,1,2-Trichloroethane 0.5 µg/g 0.05 <0.5 - - - - - - -

Trichloroethylene 0.5 µg/g 0.05 <0.5 - - - - - - -

Vinyl Chloride 0.2 µg/g 0.02 <0.2 - - - - - - -

p+m Xylene 0.04 µg/g - 47 0.36 0.41 0.58 0.49 0.53 0.09 1.3

o-Xylene 0.02 µg/g - 33 0.21 0.25 0.39 0.27 0.28 0.13 0.64

Xylene (Total) 0.04 µg/g 0.05 80 0.57 0.66 0.96 0.76 0.81 0.21 1.9

Trichlorofluoromethane 0.5 µg/g 0.25 <0.5 - - - - - - -

b MOE's Soil, Ground Water and Sediment Standards under Part XV.1 of the Environmental Protection Act, April 15, 2011

(Table 9 - Generic Site Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition)

(Residential/Parkland/Institutional/Industrial/Commercial/Community property use for coarse grained soil)

# Equals or exceeds Table 9 criteria

NV No value derived

- Not Applicable

RDL Reportable Detection Limit
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Delineation Sampling in Vicinity of AST
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene 0.02 µg/g 0.072

Acenaphthylene 0.01 µg/g 0.093

Anthracene 0.01 µg/g 0.22

Benzo(a)anthracene 0.02 µg/g 0.36

Benzo(a)pyrene 0.01 µg/g 0.3

Benzo(b/j)fluoranthene 0.02 µg/g 0.47

Benzo(g,h,i)perylene 0.04 µg/g 0.68

Benzo(k)fluoranthene 0.02 µg/g 0.48

Chrysene 0.02 µg/g 2.8

Dibenz(a,h)anthracene 0.04 µg/g 0.1

Fluoranthene 0.01 µg/g 0.69

Fluorene 0.01 µg/g 0.19

Ideno(1,2,3-cd)pyrene 0.04 µg/g 0.23

1-Methylnaphthalene 0.01 µg/g 0.59*

2-Methylnaphthanlene 0.01 µg/g 0.59*

Naphthalene 0.01 µg/g 0.09

Phenanthrene 0.01 µg/g 0.69

Pyrene 0.01 µg/g 1

b MOE's Soil, Ground Water and Sediment Standards under Part XV.1 of the Environmental Protection Act, April 15, 2011

(Table 9 - Generic Site Condition Standards for Use within 30 m of a Water Body in a Non-Potable Groundwater Condition)

(Residential/Parkland/Institutional/Industrial/Commercial/Community property use for coarse grained soil)

# Equals or exceeds Table 9 criteria

* Criteria applies to sum of 1- and 2- Methylnaphthalene

NV No value derived

- Not Applicable

RDL Reportable Detection Limit

nd Not detected above RDL

0.5

0.24

0.31

0.19

1.3

1.4

0.40

0.45

0.80

 <0.1

1.9

0.06

<0.05

<0.03

0.25

0.93

0.73

1.20

July 20, 2011

BH-D2

2-1
0-0.61m

TABLE 3 - Delineation Soil Sample Results (Continued)
PHC, VOCs, and PAH

PARAMETER RDL UNITS 
Criteria* 

Table 9
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Delineation Sampling in Vicinity of AST
Gordon Marine
129 South Street
Gananoque, Ontario KIN-16690-A0

July 20, 2011

VOCs

Benzene 0.02 mg/L 0.5 nd

Carbon Tetrachloride 0.02 mg/L 0.5 nd

Chlorobenzene 0.02 mg/L 8 nd

Chloroform 0.02 mg/L 10 nd

1,2-Dichlorobenzene 0.05 mg/L 20 nd

1,4-Dichlorobenzene 0.05 mg/L 0.5 nd

1,2-Dichloroethane 0.05 mg/L 0.5 nd

1,1-Dichloroethylene 0.02 mg/L 1.4 nd

Methylene Chloride 0.2 mg/L 5 nd

Methy Ethyl Ketone 1 mg/L 200 nd

Tetrachloroethylene 0.02 mg/L 3 nd

Trichloroethylene 0.02 mg/L 5 nd

Vinyl Chloride 0.02 mg/L 0.2 nd

METALS

Arsenic 0.2 mg/L 2.5 nd

Barium 0.2 mg/L 100 1.8

Boron 0.1 mg/L 500 0.1

Cadmium 0.05 mg/L 0.5 nd

Chromium 0.1 mg/L 5 nd

Lead 0.1 mg/L 5 nd

Mercury 0.001 mg/L 0.1 nd

Selenium 0.1 mg/L 1 nd

Silver 0.01 mg/L 5 nd

Uranium 0.01 mg/L 10 nd

Inorganics

TABLE 4 - Toxicity Characteristic Leaching Procedure Results

PARAMETER RDL UNITS Criteria*
TCLP

Page 1 of 1

Inorganics

Fluoride 0.1 mg/L 150 0.4

Free Cyanide 0.002 mg/L 20 nd

Nitrite (N) 0.01 mg/L - nd

Nitrate (N) 0.1 mg/L - nd

Nitrate + Nitrite 0.1 mg/L 1,000 nd

Semivolatile Organics

Benzo(a)pyrene 0.0001 mg/L 0.001 nd

m/p-Cresol 0.0025 mg/L 200 nd

o-Cresol 0.0025 mg/L 200 0.0048

Cresol Total 0.005 mg/L 200 nd

2,4-Dichlorophenol 0.0025 mg/L 90 nd

Hexachlorobenzene 0.01 mg/L 0.13 nd

Hexachloroethane 0.01 mg/L 3 nd

Nitrobenzene 0.01 mg/L 2 nd

Pentachlorophenol 0.0025 mg/L 6 nd

Pyridine 0.01 mg/L 5 nd

2,3,4,6-Tetrachlorophenol 0.0025 mg/L 10 nd

2,4,5-Trichlorophenol 0.0005 mg/L 400 nd

2,4,6-Trichlorophenol 0.0025 mg/L 0.5 nd

*

# Equals or exceeds O.Reg 558 Schedule 4 criteria

- Not Applicable

RDL Reportable Detection Limit

Ontario Regulation 558, Schedule 4 - Leachate Quality Criteria
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