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DEVIS 
 
1. SECTION 31 00 99 - TERRASSEMENT - TRAVAUX DE PETITE ENVERGURE 

 
 

.1 AJOUTER Item 3.1.1.3 : 
 
 .3 Se référer au plan des services utilitaires F-10-14 de la Ville D’Ottawa 

pour l’emplacement approximatif des services existants de Bell situer 
dans la zone des travaux effectués. Les travaux existant comportent 
sept (7) conduits de câbles de 75 mm de diamètre et un (1) conduit de 
câble fibre de 25 mm de diamètre. Protéger l’intégrité des services 
existant afin d’accommoder les nouveaux travaux jusqu’à l’approbation 
de l’autorité appropriée.  Suivant la découverte des conditions 
souterraines, allouer deux (2) semaines pour l’examen des conditions 
par les autorités et le représentant du ministère.  Le représentant du 
ministère doit assumer les couts de relocalisation si nécessaire. 

 
.2 RÉVISER Item 3.1.2.1 : 
 
 .1 Prendre les dispositions nécessaires, auprès des autorités compétentes, 

pour réacheminer les canalisations enfouies susceptibles de nuire à 
l'exécution des travaux, et assumer les coûts de ces travaux à moins 
qu’autrement indique. 

 
 
En attachement: Villes d’Ottawa plan de l’utilité F-10-14 



TRAVAUX PUBLICS ET SERVICES GOUVERNEMENTAUX CANADA ADDENDA NO. 4 
DIRECTION DES CONTRATS DES SERVICES IMMOBILIERS 
GATINEAU, QUÉBEC 
 
555/601/615 CHEMIN BOOTH  
CHAUFFAGE AUTONOME 
 PAGE 1 de 1 
PROJET NO R.060128.002 DATE : le 28 janvier, 2015 
 
 
Les modifications suivantes aux documents de soumission entrent en vigueur 
immédiatement.  Cet addenda fait partie des documents de soumission. 
 
DEVIS 
 
1. SECTION 01 14 26 - ÉVALUATION ENVIRONNEMENTALE DE SITE,PHASE II, 

555, RUE BOOTH, OTTAWA 
 

.1 RÉVISER Item 1.1.3 : 
 
 « .3 Le site est actuellement inscrit comme une « classe 2 - Priorité 

d'intervention moyenne » en vertu de l'inventaire des lieux 
contaminés fédéraux. » 

 
.2 AJOUTER Item 1.2.2 : 
 
 « .2 Basé sur la dernière évaluation environnementale disponible menée 

au 555, rue Booth (c.-à-dire le rapport de vérification 
environnementale phase II préparé par WSP limitée et daté January 
21st 2014), les contaminants qui sont présents dans le sol et / ou des 
eaux souterraines sur le site sont au-dessus les lignes directrices 
fédérales et / ou normes applicables et ils comprennent: des métaux, 
des produits d'hydrocarbures de pétrole, les matières volatiles et des  
composés aromatiques polycycliques. » 

 
 
En attachement: Phase II ESA – rue 555 Booth – le 21 janvier, 2014 
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Executive Summary 

WSP Canada Inc. (WSP, previously Genivar) was retained by Real Property and Environmental 

Management of Natural Resources Canada (NRCan) to conduct a Limited Phase II Environmental Site 

Assessment (ESA) at an NRCan property located at 555 Booth Street, Ottawa, Ontario (the “Site”). The 

objective of the Phase II ESA was to determine the environmental quality of soil and groundwater within 

the exterior areas of the Site. The Phase II ESA was completed to meet the requirements of the Canada 

Standard Association (CSA) document entitled “CAN/CSA-Z769-00 (R2013) - Phase II Environmental 

Site Assessment”.

The Site is located in the Northeast quadrant of the Booth Street Complex which is a series of buildings 

owned by NRCan which has historically dealt with chemicals and fuels since the early 1900’s.  The Site 

contains one of the last buildings built for NRCan in 1955.  Prior to 1955 the Site was historically used as 

a railway yard and an auto wrecking and trimming facility. 

The Site is currently registered as a contaminated site under the Federal Contaminated Site Inventory. 

The Directory of Federal Real Property (DFRP) number for the Site is 58475-001. The Site is currently 

registered as Class 3, which is “Low Priority for Action” under the National Classification System for 

Contaminated Sites (NCSCS).

The field program was carried out in December 2013 and January 2014. Three boreholes were advanced 

on-Site and were instrumented with monitoring wells. Representative soil and groundwater samples were 

selected for laboratory analysis of the contaminants of concern (COCs) including petroleum hydrocarbons 

fraction F1 to F4 (PHC F1-F4), volatile organic compounds (VOCs) including benzene, toluene, 

ethylbenzene and xylenes (BTEX), semi-volatile organic compounds (SVOCs) which also includes 

polycyclic aromatic hydrocarbons (PAHs). In total, six soil samples and seven groundwater samples were 

submitted for laboratory analysis. These included groundwater samples from the two existing (pre-2013) 

groundwater monitoring wells as well as one field duplicate sample per media for quality assurance/ 

quality control (QA/QC) purposes. Further a composite soil sample was submitted for a toxicity 

characteristic leaching procedure (TCLP) analysis. 

The laboratory results were compared to the Canadian Council of Ministers of the Environment (CCME)

Soil Quality Guidelines (SQGs), Canada-Wide Standard (CWS) and/or Federal Interim Groundwater 

Quality Guideline (IGQGs), as applicable. The laboratory results were also compared to the Ontario 

provincial Site Condition Standards (SCSs) as provided by the Ontario Regulation 153/04 (Ontario 

Ministry of Environment). Guidelines/standards for commercial land use were utilized. TCLP analysis 

results were compared to the values provided by the Ontario Regulation 347, Waste Management.

The results of the Phase II ESA identified soil and groundwater contamination in excess of the federal

and provincial guidelines/standards for commercial land uses. The following presents a summary of the 

findings.
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Soil Quality

There was no visual or olfactory evidence of contamination observed other than evidence of fill �

material (brick veneer fragments, glass, etc.). No sheens, film or free-phase liquid petroleum 

hydrocarbons were noted during the drilling and the subsequent groundwater sampling activities.  

The laboratory analytical results for the soil samples submitted during the current investigation �

met the applicable CCME SQGs and/or CCME CWS for VOCs, non-PAH SVOCs and PHCs, 

although elevated concentrations of PHC F2-F4 below the CCME CWS were detected at all 

sampling locations. 

The results for soil samples collected at two out of three borehole locations exceeded the CCME �

SQGs by up to 3.47X for one or more metal parameters including copper, lead, and zinc. 

The results for soil samples collected at all three borehole locations exceeded the CCME SQGs �

for carcinogenic PAH parameters for human health. Benzo[a]Pyrene total potency equivalents 

(B[a]P TPEs) were calculated for all soil samples and all exceeded both the soil quality guideline 

of 0.6 µg/g based on the incremental lifetime cancer risk (ILCR) of 1 in 1,000,000 (Ontario target) 

and 5.3 µg/g based on the ILCR of 1 in 100,000 (target in some other jurisdictions). The highest 

calculated B[a]P TPE for the soil samples was 74.3 µg/g which exceeded the Ontario target for 

ILCR by 123X. Furthermore, soil samples collected at all three borehole locations exceeded the 

CCME SQG for human health effects of the carcinogenic PAH parameters for protection of 

potable water sources. The calculated index of additive cancer risk (IACR) exceeded the soil 

quality guideline of 1.0 (unit-less) and ranged from 28.76 to 297.95, which is almost 300X the 

accepted value. The laboratory results for soil samples collected at all three borehole locations 

also exceeded the CCME SQGs for protection of environmental health by up to 188.91X for one 

or more PAH parameters.

Comparison of the calculated B[a]P TPEs for all available soil samples results (historical and �

current) indicates that 30 out of 32 soil samples have returned B[a]P TPEs exceeding the Ontario 

target of 0.6 µg/g. Twenty six out of 32 soil samples have returned B[a]P TPEs exceeding 5.3 

µg/g corresponding the target cancer risk of 10-5. Given the history of the Site uses and the 

laboratory results, it is reasonable to conservatively consider the soil within the entire exterior 

areas of the Site impacted above the federal soil quality guidelines/standards. The vertical extent 

of impacted soil extends from the ground surface to the shallow bedrock surface with an average 

depth of roughly 1.5 metres below ground surface (m bgs). It is our understanding that the on-Site 

building is constructed directly on the bedrock surface.    

Groundwater Quality

Groundwater samples collected at all five monitoring well locations met the federal IGQGs for the �

PHC and VOC parameters tested excluding chloroform. Federal IGQGs do not provide numerical 
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values for PHC F3-F4. The PHC and VOC parameters concentrations were all below the 

laboratory detection limits, excluding chloroform which was detected at concentrations marginally 

(up to 1.55X) above the IGQG at two out of five monitoring wells. Chloroform is a by-product of 

municipal water chlorination (disinfection) and is occasionally detected at minor concentrations 

within shallow groundwater in urban areas due to leaks in water distribution systems. 

Groundwater samples results for all five monitoring well locations exceeded the IGQGs by up to �

70.59X for one or more metal parameters including barium, cadmium, copper, lead, molybdenum, 

selenium, silver and zinc. 

Groundwater samples collected at all five monitoring well locations exceeded the federal IGQGs �

by up to 256.67X for most of PAH parameters and for one non-PAH SVOC parameter (Bis(2-

ethylhexyl) Phthalate).  Bis(2-ethylhexyl) Phthalate (DEHP) concentration exceeded the federal 

IGQG of 16 µg/L by 2.75X at one of the existing monitoring well locations. DEHP has been widely 

used as a plasticizer in manufacturing of articles made of PVC. It has also been used in adhesive 

and sealants production. Detection of DEHP at monitoring well B-91 can be due to a variety of 

reasons including the monitoring well construction (PVC screen and riser, potential use of 

adhesives, etc.). 

No sheens, film or free-phase liquid petroleum hydrocarbons were noted during the drilling and �

the subsequent groundwater sampling activities.  

Considering the distribution of the monitoring wells across the Site, and the presence of �

groundwater within fractured bedrock that facilitates the contaminants transport, the lateral extent 

of impacted groundwater can be conservatively estimated to be across the entire Site, which is 

approximately 11,200 m2.

Although contaminants were identified at all groundwater monitoring well locations, the highest �

number of contaminants and their level of contamination were detected at monitoring wells 

located within the central portion of the Site (courtyard) and somehow the most down-gradient 

monitoring wells on-Site. This can be indicative of the main sources of impacts being on-Site, 

while impacts from off-Site up-gradient sources are possible to a lesser degree.

The contaminated groundwater on-Site is flowing through fractured bedrock rather than through �

unconsolidated material (soil), which facilitates the contaminants transport. For this reason, off-

site migration of impacts is likely.          

Contaminated Site CS-58475-001 and NCSCS Classification 

Based on all available laboratory results the COCs that are present within the soil and/or groundwater on-

site above the federal guidelines and/or standards include: metals, PHCs, SVOCs/PAHs and VOCs.

The lateral extent of the on-Site contaminated soil is conservatively estimated to extend to the entire 

exterior surface area of the Site, which is approximately 6,400 m2. The vertical extent of the on-Site 

contaminated soil extends from the ground surface to the surface of shallow bedrock, which is roughly 
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assumed at 1.5m. This equals to a total volume of 9,600 m3 in volume or 19,200 metric tonnes of 

contaminated soil exceeding the federal guidelines/standards. Using an average cost of $100-$125/metric 

tonne, the cost associated with the excavation and off-site disposal of impacted soil is estimated at 

approximately $1,920,000-$2,400,000, taxes excluded. The results of the TCLP test indicated that the 

impacted soil is considered non-hazardous solid waste for disposal purposes.

A NCSCS spreadsheet was completed for the contaminated site CS-58475-001, which resulted in an 

updated score of 67.9, representing a Class 2 contaminated site with “Medium Priority for Action”.

Recommendations

Based on the results of the Phase II ESA as well as the previous investigations completed for the Site,

the following recommendations are made:

� Completion of a human health Preliminary Quantitative Risk Assessment (PQRA) and a 

Screening Level Ecological Risk Assessment (SLERA) are recommended. The liability cost for 

the completion of a PQRA and SLERA is approximately $50,000, taxes excluded.

� Until such time that the aforementioned PQRA and SLERA are conducted, completion of an 

annual groundwater sampling event is recommended. Contaminants of concern include metals, 

PHCs, VOCs, and SVOCs/PAHs. It is also recommended to use low flow groundwater sampling 

technique to reduce any agitation and silt suspension.
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1.0 INTRODUCTION 

WSP Canada Inc. (WSP, previously Genivar) was retained by Real Property and Environmental 

Management of Natural Resources Canada (NRCan) to conduct a Limited Phase II Environmental Site 

Assessment (ESA) at an NRCan property located at 555 Booth Street, Ottawa, Ontario (the “Site”). A Site 

Location Map and a Site Plan are included in Appendix A as Figures 1 and 2, respectively. 

The Phase II ESA was completed in accordance with the NRCan’s Standing Offer No. 7000000605 for 

the period 2013-07-10 to 2016-07-10, and WSP’s proposal and workplan dated November 11, 2013 as 

well as further communications with NRCan.

1.1 OBJECTIVES 

The objective of the Phase II ESA was to determine the environmental quality of soil and groundwater 

within the exterior areas of the Site. 

Please note that, a geotechnical investigation was conducted concurrently with the Phase II ESA to 

assess soil conditions at the location of a proposed standalone heating plant within the southwestern 

corner of the Site. The standalone geotechnical investigation report is issued separately.   

1.2 SITE DESCRIPTION 

The Site is located on the east side of Booth Street, with Orangeville Street (formerly Elizabeth Street) 

running along the north property line.  The Site is accessed from the north side through Orangeville 

Street. Lebreton Street South and Daniel McCann Street run along the east and south property lines. The 

Site is legally described as (reference: City of Ottawa E-Map, accessed January 17, 2014):

“E M R BLDG Plan 40, Lot 1 to 4, Lot 7 to 18, Plan 23 Lot 30 PT Lot 27 BOOTH E LEBRETON �

W” (Property Identification Number (PIN): 041040153; and

“E M R BLDG Plan 40, Lot 1 to 4, Lot 7 to 18, Plan 23 Lot 30 PT Lot 27 BOOTH E LEBRETON W �

(PIN: 041040156).

The Site is rectangular in shape with the approximate dimensions of 127m X 86m and a total surface area 

of approximately 1.01 hectare. Paved parking areas cover the central and northern portion of the Site. 

Landscaped areas cover the Site perimeter.   

The Site is located in the Northeast quadrant of the Booth Street Complex which is a series of buildings 

owned by NRCan which has historically dealt with chemicals and fuels since the early 1900’s.  The Site 

contains one of the last buildings built for NRCan in 1955.  The building contains a radioactivity ores wing 

(east portion), a chemistry wing (west portion) and an administration wing (south portion). Prior to 1955 

the Site was historically used as a railway yard and an auto wrecking and trimming facility. 

The Site is currently registered as a contaminated site under the Federal Contaminated Site Inventory as 

follows:
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Directory of Federal Real Property (DFRP) number: 58475-001 (CanmetMINING);�

Status: Detailed testing completed, remediation / risk management planned;�

Site Status: Active;�

Classification: Low Priority for Action;�

Latitude, Longitude: 45.402893, -75.705858;�

Contamination Estimate: 7,829 m3; and�

Contaminant Type: “Petroleum hydrocarbons and PAHs”, “metal, metalloid, and organometallic”   �

1.3 BACKGROUND   

WSP was provided with the following reports associated with the past assessments conducted onsite, 

which are briefly summarized below:

Raven Beck Environmental Ltd.  NRCan Booth Street Complex Environmental Site Assessment,�

March 7, 1995.  

Duke Engineering & Services.  Environmental Site Assessment and Contaminated Sites �

Remedial Plan, Booth Street Complex, Ottawa, Ontario, March 23, 2001.

Aqua Terre Solutions Inc. Spring 2003 Groundwater Sampling Program, NRCan Booth Street �

Complex, Ottawa, Ontario, June 2003.  

Aqua Terre Solutions Inc. Winter 2006 Groundwater Sampling Program, NRCan Booth Street �

Complex, Ottawa, Ontario, March, 2006.  

Jaques Whitford (Stantec) Limited.  File Review, Historical Review and Gap Analysis, Northeast �

Quadrant, 555 Booth Street, Ottawa, Ontario, February 20, 2009.

Environmental Site Assessment, Raven Beck Environmental Ltd, 1995

An Environmental Site Assessment was conducted by Raven Beck Environmental Ltd. (Raven Beck) in 

1995, and consisted of a thorough background search of the property and review of historical documents 

including fire insurance plans, air photographs, and former reports relating to the Booth Street Complex 

including the Site.  A soil sampling program was also implemented across the entire Booth Street 

Complex, and eight samples were submitted from BH-48 to BH-54 from the north portion of 555 Booth 

Street for laboratory analysis of benzene, toluene, ethylbenzene, and xylenes (BTEX), total petroleum 

hydrocarbons (TPH), polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs).

Results were not provided with the report. Raven Beck (1995) identified the following environmental 

concerns:

Historical Land Use:�

o The Site was listed as a railway yard prior to the construction of the building in the late 

1950’s/early 1960’s;  

o Former location of underground storage tanks (USTs) located in the courtyard of the building; 

and,
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o Laboratory operations on-Site which includes mineral dressing, process metallurgy and 

radioactivity.

Environmental Site Assessment and Contaminated Sites Remedial Plan, Booth Street Complex, Duke 

Engineering & Services (Duke, 2001). 

Duke Engineering & Services carried out an environmental investigation and contaminated sites remedial 

plan in 2001 of the entire Booth Street Complex. The investigation included the drilling of six boreholes on 

555 Booth Street: two along the south property line, three along the west property line, and one on the 

northeast corner.  Boreholes B-91 and B-95 located on the west property line and northeast corner were 

completed into monitoring wells.  

Laboratory results from the Raven Beck 1995 and 1996 studies were compiled and added to the table for 

comparison of the CCME (Canadian Council of Ministers of the Environment) soil quality guidelines 

(SQGs), 1991 – commercial/industrial land use and CCME, SQGs, 1999 for commercial/industrial land 

use.  TPH results were compared to the Ontario Ministry of Environment (MOE), 1997 -

commercial/industrial property use in non-potable groundwater.  

The results of the metals/semi-metals, heavy oils and PAHs analysis indicated the following parameters in 

excess of the utilized guidelines/standards: arsenic, mercury, total chromium, copper, lead, nickel, zinc,

heavy metals, naphalene, phenathrene, benzo(a)anthracene, benzo(b)flouranthene, 

benzo(k)flouranthene, benzo(a)pyrene and indeno(1,2,3-cd)pyrene.

Groundwater samples were submitted for laboratory analysis and were compared to the MOE 1997 

Guideline for Use at Contaminated Sites in Ontario, Groundwater Remediation criteria for non-potable 

groundwater condition (coarse grained soils). Groundwater analysis revealed all samples were below the 

applicable guideline.  The groundwater flow direction was determined to be southwest.

The Site (555 Booth Street), which is identified as the northeast quadrant of the Booth Street Complex 

and contaminated site number 58475-1, was classified using the CCME National Classification System

(NCS).  The Site was ranked as a NCS Class 3 Site – Low Priority for Action.

The recommendations of this report included the completion of a Site-Specific Risk Assessment (SSRA) 

and Risk Management (RM) plan. 

Groundwater Sampling Program, Aqua Terre Solutions Inc., 2003

A Groundwater Sampling Program was conducted by Aqua Terre Solutions Inc. (Aqua Terre) in 2003, 

and consisted of a sampling program of all existing monitoring wells in the Booth Street Complex.  The 

groundwater samples from wells B-91 and B-95 at 555 Booth Street (identified as the Northeast 

Quadrant) were submitted to Paracel Laboratories for analysis of metals, PAH and petroleum 

hydrocarbon parameters. All samples were below the applicable MOE 1997 criteria for non-potable 

groundwater.  The groundwater flow in this area was determined to be flowing to the southwest. 
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Groundwater Sampling Program, Aqua Terre Solutions Inc., 2006

A Groundwater Sampling Program was conducted by Aqua Terre Solutions Inc. in 2006, and consisted of 

a sampling program of all existing monitoring wells in the Booth Street Complex.  The groundwater 

samples from wells B-91 and B-95 at 555 Booth Street (identified as the Northeast Quadrant) were 

submitted for metals and PAH analysis at Accutest Laboratories.  The samples were compared to the 

MOE, 2004 Table 3 Site Condition Standards (SCSs), all types of property uses in a non-potable 

groundwater condition, coarse textured soils. All samples were below the applicable Table 3 SCSs for 

non-potable groundwater.  The groundwater flow in this area was determined to be flowing to the 

southwest. 

File Review, Historical Review, and Gap Analysis, Jaques Whitford (Stantec) in 2009

A File Review, Historical Review and Gap Analysis was conducted by Jaques Whitford (Stantec) in 2009, 

and consisted of a thorough review of historical records, past reports, and a summary of the past data.  

The review also included a gap analysis to identify any areas that may have been overlooked in previous 

investigations.  

Jaques Whitford (2009) identified the following environmental concerns:

Historical Land Use:�

o The northeast portion of the Site contained a former  auto wrecking and trimming facility 

(early 1900’s);

o A former railway yard and tracks were located on the south portion of the Site;

o The east portion of the building is a generator of hazardous wastes (acid wastes – heavy and 

other metals, alkaline wastes, aliphatic solvents, waste oils and lubricants, alkaline 

phosphates, paints, pigments and other coatings, organic and inorganic chemicals, light fuels 

and petroleum distillates);

o The Site is registered as a PCB storage site;

o The Site is identified as containing former/present USTs;

o A historical furnace oil spill occurred on the east adjacent property (235 Plymouth) with 

confirmed soil contamination;

o The Canadian National Railway (CNR) was historically running east-west on the north 

adjacent property (now Highway 417);

o A former by-product coke oven was located at 562 Booth Street in the 1920’s-30’s, located 

southwest of the Site;

o Leaking USTs were removed from north of 562 Booth Street in 1996.  Contamination may 

have followed a buried steam pipe trench north into the 555 Booth Street building.
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Many boreholes located on the north, southeast, west and courtyard of the Site were confirmed to have 

soil concentrations of inorganics, PAH, and petroleum hydrocarbons (PHC’s) above the applicable CCME

Soil Quality SQGs (1999) or CCME Canada-Wide Standards (CWS, revised 2008).

The report concluded that a Phase II ESA should be completed on the Site to include volatile organic 

compounds (VOCs), PHC fractions F1-F4, radioactivity, semi-volatile organic compounds (SVOCs),

PAHs, PCBs, and metals.  An updated preliminary quantitative risk assessment (PQRA), ecological risk 

evaluation (ERE) and national classification system for contaminated sites (NCSCS) scoring should be 

completed with updated soil and groundwater results.

1.4 LIMITATIONS OF ASSESSMENT

The conclusions regarding environmental conditions, which are presented in this report, are �

based on a scope of work authorized by NRCan. Note, however, that virtually no scope of work, 

no matter how exhaustive, can identify all contaminants or all conditions above and below 

ground. This report therefore cannot warrant that all conditions on or off the Site are represented 

by those identified at specific locations.

The conclusions presented herein are based on information obtained up to and including the �

submission date of this document.  Any Site operations or land uses that may have changed 

since this submission may render the conclusions invalid.  

The assessment is partly based on information from various sources (laboratories, other �

consultants, and etc. as referenced within the report) of which the accuracy has not been verified, 

and because observations made during the field investigations are limited as provided above, this 

report does not guarantee that latent or undiscovered conditions will not become evident in the 

future. WSP has prepared this report using information understood to be factual and correct and 

shall not be responsible for conditions arising from information or facts that were not disclosed to 

WSP.

This document and the information contained herein have been prepared solely for the use of �

NRCan. No other party may use or rely upon the above captioned report or any portion thereof 

without the express written consent of WSP. WSP will consent to any reasonable request by 

NRCan to approve the use of this report by other parties.
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2.0 SCOPE OF WORK

In order to assess the environmental quality of soil and groundwater at the Site, the following scope of 

work was developed, in consultation with NRCan:

Completion of utility clearance for the specified borehole/monitoring well locations; �

Advancement of up to 3 exterior environmental boreholes. The boreholes were to be advanced �

within the following general areas: 

o Northwest area of the Site, where Duke Engineering & Services (Duke, 2001) identified 

concentrations of petroleum hydrocarbons above the federal guidelines/standards 

(borehole/monitoring well BHMW1);

o Central areas of the Site within the courtyard where no groundwater monitoring well exists 

(borehole/monitoring well BHMW2); and

o Southwest area of the Site, which is considered the most down-gradient location on-Site 

given the inferred groundwater flow direction towards southwest (borehole/monitoring well 

BHMW3). Due to the extensive presence of utilities including fiber optics at the most 

southwestern area of the Site, BHMW3 was placed at the southwest corner of the courtyard.    

The environmental boreholes were advanced to up to 4.64 m below ground surface (m bgs). In �

average, 1.4 m of drilling within the overburden and 3.1 m of rock coring was to be completed. 

The environmental boreholes were to be instrumented with monitoring wells and finished by flush 

mounts at the ground surface;

Collection and screening of soil samples and selection of representative soil samples for �

laboratory analysis of the contaminants of concern (COCs) including PHC F1-F4, BTEX, VOCs,

PAHs/SVOCs, and metals. A total of up to 7 soil samples including 2 samples per borehole 

location and 1 field duplicate soil sample (10%) for quality assurance / quality control (QA/QC) 

purposes were to be submitted to Caduceon Environmental Laboratories (Caduceon), which is a 

Canadian Association for Laboratory Accreditation Inc. (CALA) accredited laboratory for the 

required analysis. Due to shallow soil condition (approximately 1 m deep), only 1 sample was 

submitted for BHMW1. Additionally, 1 soil sample was submitted for pH analysis.  As well, 1 

composite soil sample was to be submitted for toxicity characteristic leaching procedure (TCLP) 

test for disposal of the drilling cutting excess soil. The excess soil was picked up and disposed by 

Veolia Environmental Inc. of Ottawa.   

Collection of groundwater samples from the 2 existing (B-91 and B-95) and the 3 proposed �

monitoring wells (BHMW1 to BHMW3). Groundwater samples were to be submitted for laboratory 

analysis of the COCs including PHC F1-F4, BTEX, VOCs, PAHs/SVOCs, and metals. A total of 

up to 6 groundwater samples including 1 sample per monitoring well and 1 field duplicate sample 

(10%) for QA/QC purposes were to be submitted to Caduceon. 

Preparation of an updated NCSCS; and�
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Preparation of a letter report summarizing the field activities, the laboratory results, discussions, �

conclusions and recommendations. The report includes the text, figures, tables, borehole logs 

and laboratory certificates. The Phase II ESA report was to be completed to meet the 

requirements of Canada Standard Association (CSA) document entitled “CAN/CSA-Z769-00 

(R2013) - Phase II Environmental Site Assessment”. 
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3.0 METHODOLOGY
3.1 STANDARD PROCEDURES

The Phase II ESA was completed in accordance with standard procedures, which reflect, but may not be 

limited to the requirements of the following documents:

CCME, Guidance Document on the Management of Contaminated Sites in Canada, 1997, PN �

1279;

CCME Guidance Manual on Sampling, Analysis, and Data Management for Contaminated Sites -�

Volume I/II, 1993, PN 1101 and 1103;

CSA, Phase II Environmental Site Assessment, CSA Z769-00 (R2013);�

CSMWG (Contaminated Sites Management Working Group), 1999, A Federal Approach to �

Contaminated Sites Contaminated Sites Management Working Group;

Treasury Board Secretariat, 2002, Policy on Accounting for Costs and Liabilities Related to �

Contaminated Sites; and 

CCME, Subsurface Assessment Handbook for Contaminated Sites, 1994, PN 1144. �

3.2 HEALTH AND SAFETY PLAN

WSP prepared a Health and Safety Plan (HASP) for the intrusive activities, which identified appropriate 

field protocols, including Personal Protective Equipment (PPE), safety training, contingency plans, 

including directions to the nearest hospital, and contact information.  A brief start-up meeting was 

conducted in November, 2010 and the HASP was provided to the project team and discussed prior to 

initiating the intrusive study.

The HASP was maintained throughout the field program.  All field staff were instructed on the protocols of 

the plan and the proper use of personal protective equipment.  Worker health and safety standards were 

assured by following stringent safety precautions in accordance with the applicable sections specified 

under the Canada Labour Code. A copy of the HASP utilized during the field program is included in 

Appendix G.

3.3 BOREHOLE DRILLING AND MONITORING WELL INSTALLATION  

The field program was carried out at the Site on December 17th and 21st, 2013. A total of three 

boreholes, all of which were completed into monitoring wells (BHMW1 to BHMW3), were advanced to 

depths ranging from 4.31 m to 4.64 m, below ground surface (m bgs). All boreholes were advanced using 

a truck-mounted CME 55 drilling rig equipped with hollow-stem augers.  

Borehole/monitoring well locations are illustrated in Figure 2, Appendix A.  Borehole/monitoring well logs 

are included in Appendix C.
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Groundwater monitoring wells were installed in each of the three boreholes to facilitate the collection of 

groundwater samples.  The monitoring wells were installed in accordance with the Ontario Water 

Resources Act – R.R.O. 1990, Regulation 903, as amended. All the monitoring wells were constructed 

using 50 mm diameter, schedule 40, flush-joint threaded polyvinyl chloride (PVC) screens and risers.  The 

construction details of the installed monitoring wells are provided in the borehole logs in Appendix C.

Clean sand (sand pack) was added in the annular space of well screen to at least 30 cm above the top of 

the screen, followed by a bentonite seal to approximately 30 cm below the existing ground surface.  The 

tops of the riser pipes, were sealed with a j-plug and protected with a flush-mount.

All three monitoring wells were equipped with dedicated WaterraTM tubing and foot valves.  Upon 

completion each monitoring well was purged and developed to remove any residual sediment or drill 

cuttings.

3.4 SOIL SAMPLING  

A 0.61 m stainless steel split spoon soil sampler was used to collect the soil samples from the boreholes.

Disposable nitrile gloves were used during sample collection to minimize the potential for cross-

contamination.  Soil samples were described in the field by WSP staff, and observations were recorded 

into a dedicated field book as per standard procedures outlined in the Canadian Foundation Engineering 

manual (CFEM, 2006).  Soil samples selected for chemical analysis were stored at a temperature of less 

than 4°C and handled under chain of custody procedures until received at the laboratory. The soil 

samples selected for laboratory submission were considered to be representative of worst-case 

conditions in the boreholes based on field instrument screening results, as well as observations of 

olfactory and visual characteristics.

Caduceon Environmental Laboratories (Caduceon) for chemical analyses. The soil samples submitted for 

chemical analysis are summarized in 

Table 3-1. Excess soil cuttings generated during the drilling activities were stored in sealed steel soil 

drums and left on-site for subsequent disposal. The soil drums were picked up by Veolia Environmental 

for off-site disposal on January 15th, 2014.

Table 3-1 Summary of Laboratory Submitted Soil Samples and Analyzed COCs

Sample ID Sample Depth 

(m bgs)

Parameter Analyzed

BHMW1-SS1 0.15-0.61 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, 

Metals, pH 

BHMW2-SS1 0.15-0.61 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, 

Metals
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Sample ID Sample Depth 

(m bgs)

Parameter Analyzed

BHMW2-SS3B 1.52-1.83 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, 

Metals

BHMW3-SS1 0.15-0.61 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, 

Metals

BHMW3-SS3 1.22-1.47 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, 

Metals

Dup-1 (Duplicate of BHMW2-

SS3B)

1.52-1.83 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, 

Metals

3.5 FIELD SCREENING MEASUREMENTS

Soil samples collected from the boreholes were screened for relative organic vapour levels (ROVL) using 

a RKI Eagle 2, catalytic combustible gas detector (CCGD). The RKI Eagle 2 was calibrated according to 

manufacturer procedures prior to use in the field and a record is maintained on file.  

The ROVL measurements recorded in the soil samples collected at the Site were found at various levels 

ranging from non-detectable to 10 ppm using CCGD. The individual vapour readings for each soil sample 

are presented in the borehole logs in Appendix C.

3.6 GROUNDWATER SAMPLING

On December 27, 2013 the wells were purged of three volumes or until dry conditions were achieved 

three times before groundwater samples were collected on December 28, 2014 except for PAH/SVOCs 

for BHMW3 which did not yield enough sample due to low recovery.  WSP staff returned to the Site and 

collected the outstanding sample for PAHs/SVOCs at BHMW3 on January 7th, 2014.  Waterra tubing and 

inertial lift foot valves were used to purge and sample the groundwater.  Samples submitted for metals 

analysis were filtered using a 45 micron filter prior to deposit into the sample container.   The samples 

were collected and placed into laboratory-supplied bottles and kept according to chain of custody 

procedures until received at the laboratory.  All sample containers were placed in an ice-packed cooler 

before and during transportation to Caduceon as per Table 3-2.

Table 3-2 Summary of Laboratory Submitted Groundwater Samples and Analyzed COCs

Sample ID Parameter Analyzed

B-91 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, Metals

B-95 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, Metals

BHMW1 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, Metals
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Sample ID Parameter Analyzed

BHMW2 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, Metals

BHMW3 PHC F1-F4, BTEX, SVOC/PAHs, VOCs, Metals

Dup-1 (Duplicate of B-95) PHC F1-F4, BTEX, SVOC/PAHs, VOCs, Metals

Prior to groundwater sampling, static groundwater depths as well the possible presence of free product 

was recorded at each monitoring well locations using a Solinst (model 122) interface meter. As well, an 

elevation survey was conducted on December 27th, 2013 for the ground surface of all the monitoring wells 

on-site.  

Vials used for VOCs and PHC F1 soil analysis were checked to ensure the vial was filled to the line 

indicating the correct methanol level.  Sample containers were labelled with sample identification, the 

project number, and the sampling date.  A laboratory supplied chain of custody was completed.  One 

copy was sent with the samples to the laboratory, and one copy was retained for the project file.  

Nitrile gloves were replaced after each sample was collected to reduce the potential for cross-

contamination of the samples.  Field equipment was cleaned with soap and water and was rinsed with 

deionized water between samples.  

3.7 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

WSP maintains a standard QA/QC program for all Phase II ESAs. The field sampling and QA/QC 

program was completed in accordance with the Guidance Manual on Sampling, Analysis, and Data 

Management for Contaminated Sites - Volume I/II, (CCME, 1993), and/or Guidance on Sampling and 

Analytical Methods for Use at Contaminated Site in Ontario (MOE, 1996). Documentation of the field 

results such as location, weather, field measurements, number of samples, parameters collected for, time 

sampled, volume, hydrocarbon readings and equipment type were completed. All project documentation 

was maintained and controlled under each specific work site and sampling area by the appointed field 

supervisor. Boring, monitoring well installation, soil and groundwater sampling was completed in 

accordance with industry standards, and applicable provincial/federal guidelines/ standards. The soil 

samples were placed in laboratory supplied containers and maintained at below 4°C in an ice chest, 

under a Chain of Custody protocol prior to being submitted for chemical analyses to Caduceon, which is a 

certified laboratory by the Canadian Association for Laboratory Accreditation Inc. (CALA) and Standards 

Council of Canada (SCC) for the parameters tested.

4.0 APPLICABLE STANDARDS AND GUIDELINES
4.1 FEDERAL STANDARDS AND GUIDELINES 

In accordance with NRCan requirements, the results from the analytical sampling program were 

compared to applicable federal guidelines/ standards.  Where CCME guidelines/ standards were not 
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available for a particular COC, environmental guidelines or standards from other jurisdictions (i.e. 

Provincial) were applied.  

4.1.1 Soil Guidelines/ Standards

The soil analytical results were compared to the following guidelines/ standards:

CCME, Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil, 2001.Table 1 �

(Revised January 2008), Summary of Tier 1 Levels (mg/kg) for surface soil, commercial use, 

coarse textured soil;

CCME, Canadian Environmental Quality Guidelines (CEQGs), 2008, revised 2010: Canadian Soil �

Quality Guidelines (SQGs) for the Protection of Environmental and Human Health, Polycyclic 

Aromatic Hydrocarbons, Tables 1 and 2, SQGs for Carcinogenic and Other PAHs (mg/kg), soil 

quality guideline for human health and environmental health for commercial land use, coarse 

textured soil, and;

CCME Canadian Environmental Quality Guidelines, Soil Quality Guidelines for the Protection of �

Environmental and Human Health, Summary Table, commercial land use, coarse textured soil, 

accessed on-line, January 13, 2014.

4.1.2 Groundwater Guidelines

The groundwater analytical results were compared to the following guideline:

Federal Interim Groundwater Quality Guidelines (IGQGs) for Federal Contaminated Sites, May �

2010, Table 3 Generic Guidelines for Commercial and Industrial Land Use, Tier 1, coarse 

textured soil.

Please note that, however, the federal IGQG document indicates:

“The transport models used to develop the numerical guidelines assume that contaminant transport 

occurs through unconsolidated soils. If transport between the contaminant source and receptor (e.g. 

surface water body) is through fractures instead of unconsolidated soils, either a transport distance of 

zero should be assumed (i.e. the Canadian Water Quality Guidelines for the Protection of Aquatic Life 

should be applied to groundwater), or a site-specific risk assessment should be conducted”. 

Groundwater level measurements completed during this investigation indicate that groundwater table is 

below the surface of shallow bedrock on-site. Based on the borehole logs reviewed from previous 

investigations, depth to bedrock increases within the southern areas of the Booth Street complex and 

likely, sufficient groundwater transport occurs through unconsolidated soils before any 

groundwater/surface water interaction at the nearest surface body (Dow’s Lake). Regardless, the 

Canadian Water Quality Guidelines for the Protection of Aquatic Life (CWQG PAL) are added to the 
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tabulated laboratory results (Appendix D) but are not discussed within the text unless the comparison 

indicates an instance where the laboratory result exceeds the CWQG PAL but meets IGQG for any 

specific parameters (e.g.: where CWQG PAL < laboratory results < IGQG).

4.2 PROVINCIAL STANDARDS

The SCSs listed in Table 7 of the Ontario MOE document entitled “Soil, Ground Water and Sediment 

Standards for Use Under Part XV.1 of the Environmental Protection Act. (2011)” were considered 

applicable to the Site as described below. Table 7 provides generic SCSs for shallow soil in a non-potable 

groundwater condition. The SCSs associated with “industrial/ commercial/ community land use” for soil 

and “all types of property uses” for groundwater and for coarse textured soil were utilized:

The Site is used by NRCan for office/laboratory activities (commercial purposes);�

There is no water body within 30 m of the Site. The nearest water body is Dow’s Lake which is a �

man-made lake located approximately 515 m south of the Site;

Depth to bedrock on-site is < 2m;�

The Site is not considered “environmentally sensitive” as the Site is not located within or adjacent �

to an area of natural significance, and the pH of the on-Site surficial soil, as measured during this

investigation, is not less than 5 or greater than 9;

The Site and the area within its 250 m radius are serviced by municipal water; and�

More than 1/3 of the soil at the site, measured by volume, consists of coarse textured soil (>75 �

µm), thus the SCSs for coarse texture soil applies. 
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5.0 INVESTIGATION RESULTS AND DISCUSSION
5.1 RESULTS

The soil and groundwater analytical results are summarized in Table D1 to Table D11 in Appendix D.

The laboratory certificates of analysis are included in Appendix F.

5.1.1 Subsurface Stratigraphy

Based on the soil data collected at the Site, the overburden material is shallow and consists of pavement 

or top soil followed by fill material of coarse texture in nature (sand and/or gravel with various amount of 

silt) to the limestone bedrock which was noted at depths ranging from 1.04m bgs (BHMW1) to 1.72m bgs 

(BHMW2) and was observed to the end of the boreholes. For details, refer to the borehole logs which are 

included in Appendix C.

5.1.2 Field Screening – Soil and Groundwater

There was no visual or olfactory evidence of contamination observed during the field investigation other 

than the evidence of fill material (brick veneer fragments, glass, etc.) in soil.

Prior to groundwater sampling, static groundwater depths as well the possible presence of free product 

was recorded at each monitoring well locations using a Solinst (model 122) interface meter, as indicated 

in Table 5-1.

No sheens, film or free-phase liquid petroleum hydrocarbons were noted during the drilling and the 

subsequent groundwater sampling activities.  

Table 5-1 Depth to Groundwater – December 27, 2013

Borehole/Monitoring Well ID Depth to groundwater          

(m bgs)

Groundwater Elevation*

(m)

B-91 2.78 96.33

B-95 2.95 97.00

BHMW1 1.92 96.40

BHMW2 3.12 96.84

BHMW3 3.35 96.57

Note: (*) – Relative to an assumed elevation of 100.00 m for the ground surface at the southeast corner of the 

courtyard entrance, south of the gate opening
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Based on the groundwater elevations, the inferred groundwater flow direction is towards the southwest, 

which is consistent with previous investigations. 

5.1.3 Analytical Results - Soil

Federal Guidelines / Standards

Based on the laboratory analytical results, soil samples collected at all three borehole locations met the

CCME guidelines and/or standards for the VOC, SVOC (excluding PAH) and PHC parameters tested. 

However, elevated concentrations of PHC F2-F4 below the CCME CWS were detected at all sampling 

locations. The VOCs concentrations were all below the laboratory detection limits; however, the 

laboratory detection limit for trichloroethylene (0.05 µg/g) for all soil samples was above the applicable 

CCME SQG (0.01 µg/g). Detailed laboratory analytical results for PHC, VOCs and SVOCs (excluding 

PAHs) are included in Tables D3, D2 and D7, respectively, all included in Appendix D. Laboratory 

certificates of analysis are included in Appendix F.

Based on the laboratory analytical results, soil samples collected at two out of three borehole locations 

(BHMW2 and BHMW3) exceeded the CCME SQGs by up to 3.47X for one or more metal parameters 

including copper, lead and zinc. The highest exceeding concentration for metals relative to the guidelines 

was identified for copper at BHMW3-SS3 for 3.47X the applicable CCME SQG. A summary of the 

exceeding parameters/concentrations is included in Table 5-2 below. Detailed laboratory analytical results 

for metal parameters are included in Table D1, Appendix D. Laboratory certificate of analysis are included 

in Appendix F.

Based on the laboratory analytical results, soil samples collected at all three borehole locations exceeded 

the CCME SQGs for carcinogenic PAH parameters for human health direct contact (SQGDH). While some 

jurisdictions in Canada have adopted an “essentially negligible (Health Canada, 2012)” incremental 

lifetime cancer risk (ILCR) 1 x 10-5 (or 1 in 100,000) for managing risks of carcinogenic substances, other 

jurisdictions including Ontario use an ILCR of 1 x 10-6 (or 1 in 1,000,000). Benzo(a)pyrene total potency 

equivalents (B[a]P TPE) were calculated for all soil samples, which all exceeded both the soil quality 

guideline of 0.6 µg/g based on the ILCR target of 1 in 1,000,000 (10-6, Ontario) and the soil quality 

guideline of 5.3 µg/g based on the accepted ILCR target of 1 in 100,000 (10-5). The highest B[a]P TPE 

was calculated for the soil sample BHMW3-SS3 (74.3 µg/g) exceeding the Ontario target for ILCR by two 

order of magnitude (123X). Please note that, the CCME guideline document for PAHs (2008, revised 

2010) requires applying a safety factor of 3 to the calculated B[a]P TPE when the source of soil 

contamination is coal tar or creosote. Since the source of PAHs’ impact to the soil on-site is likely the 

historical presence of a train yard (creosote) as well as imported fill material of unknown quality, the 

safety factor of 3 is applied to the calculated B[a]P TPE. Furthermore, soil samples collected at all three 

borehole locations exceeded the CCME SQG for human health effects of the carcinogenic PAH 

parameters for protection of potable water sources (SQGPW). Index of additive cancer risk (IACR) was 
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calculated for the analyzed soil samples, which all exceeded the soil quality guideline of 1.0 (unit-less). 

The calculated IACR were ranged from 28.76 (BHMW1 SS1) to 297.95 (BHMW3 SS3), which is two order 

of magnitude higher than the accepted value. A summary of the exceeding parameters/concentrations is 

included in Table 5-2 below. Detailed laboratory analytical results for carcinogenic PAHs parameters 

which pose a risk to human health is included in Table D4, Appendix D. Laboratory certificate of analysis 

are included in Appendix F.

Based on the laboratory analytical results, soil samples collected at all three borehole locations exceeded 

the CCME SQGs for protection of environmental health by up to two order of magnitude for one or more 

PAH parameters including acenaphthene, benzo[a]anthracene, benzo[b]fluoranthene, fluorine, Indeno[1 2 

3-cd]pyrene, naphthalene and phenanthrene. The highest exceeding concentration for PAHs for 

environmental health relative to the guidelines were identified for phenanthrene for the duplicate of 

BHMW2-SS3B (Dup-1) for 188.91X and at BHMW3 SS3 for 155.22X the applicable CCME SQG of 0.046 

µg/g. The utilized CCME SQG of 0.046 µg/g is the lowest exposure/pathway component value for 

phenanthrene and is derived for the protection of freshwater life (SQGFL). The concentrations measured 

for other exceeding PAH parameters ranged from 1.22X (Indeno[1 2 3-cd]pyrene at BHMW3 SS3) to 

114.35X (phenanthrene at BHMW2 SS3B) the applicable SQGs. A summary of the exceeding 

parameters/concentrations is included in Table 5-2 below. Detailed laboratory analytical results for PAH 

parameters which pose a risk to environmental health is included in Table D5, Appendix D. Laboratory 

certificate of analysis are included in Appendix F.

Table 5-2 Soil Samples Exceeding CCME Guidelines and/or Standards for Commercial Land Use

Parameters 

Group

Parameter Sample ID Sample 

Depth 

(m bgs)

Concentration 

(µg/g)

CCME 

Guidelines/S

tandard 

(µg/g)

Exceeding Ratio 

(concentration/

guideline)

Metals Copper BHMW2-SS3B 1.52-1.83 116 91 1.27X

BHMW3-SS3 1.52-1.83 316 3.47X

Lead BHMW2-SS3B 1.52-1.83 264 260 1.30X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 286 1.1X

BHMW3-SS3 1.22-1.47 300 1.15X

Zinc BHMW3-SS3 1.22-1.47 390 360 1.08X

PAH

(protection of 

ILCR BHMW1-SS1 0.15-0.61 7.18 0.6     

(Ontario 

11.97X

BHMW2-SS1 0.15-0.61 13.57 22.62X
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Parameters 

Group

Parameter Sample ID Sample 

Depth 

(m bgs)

Concentration 

(µg/g)

CCME 

Guidelines/S

tandard 

(µg/g)

Exceeding Ratio 

(concentration/

guideline)

human health 

for 

carcinogenic 

effects)

BHMW2-SS3B 1.52-1.83 17.07 target based 

on ILCR: 

10-6)

5.3  (Other 

jurisdictions 

based on 

ILCR: 10-5)

28.45X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 24.66 41.10X

BHMW3-SS1 0.15-0.61 13.74 22.90X

BHMW3-SS3 1.22-1.47 74.30 123.83X

IACR      

(protection of 

potable water)

BHMW1-SS1 0.15-0.61 28.76 1.0 28.76X

BHMW2-SS1 0.15-0.61 54.12 54.12X

BHMW2-SS3B 1.52-1.83 69.41 69.41X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 103.20 103.20X

BHMW3-SS1 0.15-0.61 56.32 56.32X

BHMW3-SS3 1.22-1.47 297.95 297.95X

PAH

(protection of 

environmental 

health)

Acenaphthene BHMW2-SS3B 1.52-1.83 0.306 0.28* 10.93X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 0.413 14.75X

BHMW3-SS1 0.15-0.61 0.461 16.46X

Benz[a]

anthracene

BHMW3-SS3 1.22-1.47 13.2 10* 1.32X

Benzo[b]

fluoranthene

BHMW3-SS3 1.22-1.47 22.1 10* 2.21X

Fluorene BHMW2-SS3B 1.52-1.83 0.541 0.25* 2.16X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 0.879 3.52X

BHMW3-SS1 0.15-0.61 0.500 2.00X

Indeno[1 2 3- BHMW3-SS3 1.22-1.47 12.2 10** 1.22X
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Parameters 

Group

Parameter Sample ID Sample 

Depth 

(m bgs)

Concentration 

(µg/g)

CCME 

Guidelines/S

tandard 

(µg/g)

Exceeding Ratio 

(concentration/

guideline)

cd]pyrene

Naphthalene BHMW1-SS1 0.15-0.61 0.044 0.013* 3.38X

BHMW2-SS1 0.15-0.61 0.05 <3.85X

BHMW2-SS3B 1.52-1.83 0.092 7.08X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 0.381 29.31X

BHMW3-SS1 0.15-0.61 <0.07 <5.38X

BHMW3-SS3 1.22-1.47 <0.1 <7.69X

Phenanthrene BHMW1-SS1 0.15-0.61 1.90 0.046* 41.30X

BHMW2-SS1 0.15-0.61 2.98 64.78X

BHMW2-SS3B 1.52-1.83 5.26 114.35X

Dup-1

(duplicate of 

BHMW2-SS3B)

1.52-1.83 8.69 188.91X

BHMW3-SS1 0.15-0.61 5.02 109.13X

BHMW3-SS3 1.22-1.47 7.14 155.22X

Notes: 

“*” – The lowest value for all exposure/pathways which is for protection of freshwater life (SQGFL)

“**” – Interim Soil Quality Criteria (CCME, 1991)

Provincial Standards

Although the Site is owned by federal government and thus federal guidelines/standards are considered 

applicable, the laboratory results are also compared to the Ontario provincial standards for information 

only. 

Based on the laboratory analytical results, soil samples collected at all three borehole locations met the 

SCSs for PHC and VOC parameters (including BTEX) as outlined in the MOE Table 7, 

industrial/commercial/community land use, coarse textures soil. MOE Table 7 provides SCSs for shallow 

soil properties of non-potable groundwater use. Elevated concentrations of PHC F2-F4 below the MOE 

Table 7 SCSs were detected at all sampling locations. The VOCs concentrations were all below the 
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laboratory detection limits. Other tested parameters including metals, SVOCs/PAHs were exceeded for 

one or more parameters at one or more borehole locations. Detailed laboratory analytical results for 

VOCs and PHCs are included in Table D2 and Table D3, respectively, in Appendix D. Laboratory 

certificate of analysis are included in Appendix F.

Based on the laboratory analytical results, soil samples collected at all three borehole locations exceeded 

the MOE Table 7 SCSs by less than 2.50X for one or more metal parameters including copper, lead and 

zinc. The highest exceeding concentration for metals relative to the applicable SCSs was identified for 

lead at BHMW3-SS3 for 2.5X the applicable SCS. Detailed laboratory analytical results for metal 

parameters is included in Table D1, Appendix D. Laboratory certificate of analysis are included in 

Appendix F.

Based on the laboratory analytical results, soil samples collected at all three borehole locations exceeded 

the MOE Table 7 SCSs for most of the PAH parameters and for a few non-PAH SVOCs. The highest 

exceeding concentration for PAHs relative to the applicable SCSs was identified for benzo[a]pyrene at 

BHMW3-SS3 for 54.67X the applicable SCS. Detailed laboratory analytical results for SVOC/PAH 

parameters (compared to the provincial SCSs) is included in Table D6 Appendix D. Laboratory certificate 

of analysis are included in Appendix F.

5.1.4 Analytical Results – Soil Leachate

Based on the laboratory analytical results, the composite soil sample submitted for TCLP analysis met the 

standards outlined by Schedule 4 of the “Ontario Regulation 347 – Waste Management”. Thus, the 

impacted soil on-site is considered “non-hazardous solid waste” for disposal purposes. Laboratory 

certificate of analysis are included in Appendix F.

5.1.5 Analytical Results – Groundwater 

Federal Guidelines

Based on the laboratory analytical results, groundwater samples collected at all five monitoring well 

locations met the federal IGQGs for the PHC F1-F2/VOC parameters tested excluding chloroform. 

Federal IGQGs do not provide numerical values for PHC F3-F4. The PHC and VOC parameters 

concentrations were all below the laboratory detection limits, excluding chloroform which was detected at 

BHMW1, BHMW2 and BHMW3. Chloroform was measured at 2.2 µg/L and 2.8 µg/L at BHMW2 and 

BHMW3, respectively, which are above the IGQG value of 1.8 µg/L. Detailed laboratory analytical results 

for PHCs and VOCs are included in Tables D11 and D9, respectively, in Appendix D. Laboratory 

certificate of analysis are included in Appendix F.

Based on the laboratory analytical results, groundwater samples collected at all five monitoring well 

locations exceeded the IGQGs by up to 70.59X for one or more metal parameters including barium, 

cadmium, copper, lead, molybdenum, selenium, silver and zinc. The highest exceeding concentration for 
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metals relative to the guidelines was identified for cadmium at BHMW2 for 70.59X the applicable IGQG. 

As a note, the laboratory detection limit for mercury was 0.02 µg/L, which is above the IGQG value of 

0.016 µg/L and likely due to decimal digits. A summary of the exceeding parameters/concentrations is 

included in Table 5-3 below. Detailed laboratory analytical results for metal parameters is included in 

Table D8, Appendix D. Laboratory certificate of analysis are included in Appendix F.

Based on the laboratory analytical results, groundwater samples collected at all five monitoring well 

locations exceeded the federal IGQGs by up to 256.67X for most of PAH parameters and for one non-

PAH SVOC parameter (Bis(2-ethylhexyl) Phthalate).  The highest exceeding concentration for PAHs to 

the guidelines was identified for benzo[a]anthracene, benzo[a]pyrene, pyrene and fluoranthene at 

BHMW2 for approximately 180X-256X the applicable IGQG. As a note, the laboratory detection limit for a

few PAH/SVOC parameters including anthracene, benzo[a]anthracene, dichlorophenol, 2,4- and pyrene 

were reported above the IGQGs. A summary of the exceeding parameters/concentrations is included in 

Table 5-3 below. Detailed laboratory analytical results for PAH/SVOC parameters is included in Table 

D10, Appendix D. Laboratory certificate of analysis are included in Appendix F.

Table 5-3 Groundwater Samples Exceeding IGQGs for Commercial Land Use

Parameters 

Group

Parameter Sample ID Concentration 

(µg/g)

IGQG 

(µg/L)

Exceeding Ratio 

(concentration/

guideline)

VOCs Chloroform BHMW2 2.2 1.8 1.22X

BHMW3 2.8 1.56X

Metals Barium BHMW1 526 500 1.05X

BHMW2 959 1.92X

Cadmium BHMW1 0.180 0.017 10.59X

BHMW2 1.20 70.59X

BHMW3 0.809 47.59X

Copper B-91 2.3 2 1.15X

BHMW1 17 8.50X

BHMW2 16.9 8.45X

BHMW3 19.9 9.95X

Lead BHMW2 1.02 1 1.02X

BHMW3 1.84 1.84X

Molybdenum BHMW2 80.7 73 1.11X
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Parameters 

Group

Parameter Sample ID Concentration 

(µg/g)

IGQG 

(µg/L)

Exceeding Ratio 

(concentration/

guideline)

BHMW3 391 5.36X

Selenium B-91 2 1 2.00X

B-95 3 3.00X

Dup-1 (duplicate 

of B-95)

2 2.00X

BHMW1 8 8.00X

BHMW2 4 4.00X

BHMW3 10 10.00X

Silver BHMW2 0.17 0.1 1.70X

BHMW3 0.14 1.40X

Zinc BHMW2 126 10 12.60X

SVOCs/

PAHs

Anthracene BHMW2 1.11 0.012 91.67X

BHMW3 0.15 12.5X

Benz[a]

anthracene

BHMW1 0.08 0.018 4.44X

BHMW2 3.68 204.44X

BHMW3 0.98 54.44X

Benzo[a]

pyrene

BHMW1 0.04 0.015 2.67X

BHMW2 3.85 256.67X

BHMW3 1.19 79.33X

Benzo[b]

fluoranthene

BHMW2 5.47 0.48 11.40X

BHMW3 1.29 2.69X

Benzo[ghi]

perylene

BHMW2 2.62 0.17 15.41X

BHMW3 0.78 4.59X

Benzo[k]

fluoranthene

BHMW2 1.89 0.48 3.94X

BHMW3 0.52 1.08X

Bis(2-

ethylhexyl) 

Phthalate

B91 44 16 2.75X
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Parameters 

Group

Parameter Sample ID Concentration 

(µg/g)

IGQG 

(µg/L)

Exceeding Ratio 

(concentration/

guideline)

Chrysene BHMW2 3.86 1.4 2.75X

Dibenzo[a h]

anthracene

BHMW2 0.57 0.26 2.19X

Fluoranthene B-91 0.05 0.04 1.25X

B-95 0.05 1.25X

Dup-1 (duplicate 

of B-95)

0.05 1.25X

BHMW1 0.19 4.75X

BHMW2 7.21 180.25X

BHMW3 1.55 38.75X

Indeno[1 2 3-

cd]pyrene

BHMW2 2.86 0.21 13.62X

BHMW3 0.88 4.19X

Phenanthrene BHMW2 4.15 0.40 10.38X

BHMW3 0.43 1.08X

Pyrene B-91 0.05 0.025 2.00X

B-95 <0.05 1.00X

Dup-1 (duplicate 

of B-95)

<0.05 1.00X

BHMW1 0.15 6.00X

BHMW2 6.34 253.60X

BHMW3 1.48 59.20X

Provincial Standards

Although the Site is owned by federal government and thus federal guidelines are considered applicable, 

the laboratory results are also compared to the Ontario provincial standards for information only. 

Based on the laboratory analytical results, groundwater samples collected at all five monitoring well 

locations met the MOE Table 7 SCSs for metal, PHC and VOC parameters excluding chloroform. The 

PHC and VOC parameters concentrations were all below the laboratory detection limits, excluding 
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chloroform which was detected at BHMW1, BHMW2 and BHMW3. Chloroform was measured at 2.2 µg/L 

and 2.8 µg/L at BHMW2 and BHMW3, respectively, which are above the MOE Table 7 SCS of 2 µg/L. 

Detailed laboratory analytical results for metals, PHCs and VOCs are included in Tables D8, D11 and 

D10 respectively, in Appendix D. Laboratory certificate of analysis are included in Appendix F.

Based on the laboratory analytical results, groundwater samples collected at three out of five monitoring 

well locations met the MOE Table 7 SCSs for all SVOC parameters including PAHs. Bis(2-ethylhexyl) 

Phthalate was detected at monitoring well location B-91 at the concentration of 44  µg/L which is above 

the SCS of 30 µg/L for this parameter. The highest exceeding concentration for PAHs compared to the 

MOE Table 7 SCSs was identified for benzo[ghi]perylene and Indeno[1 2 3-cd]pyrene at BHMW2 for 

approximately 13X-14X the applicable SCSs. Detailed laboratory analytical results for SVOC/PAH 

parameters is included in Table D10, Appendix D. Laboratory certificate of analysis are included in 

Appendix F.

5.1.6 Quality Assurance/Quality Control (QA/QC) 

The laboratory QA/QC program included reference standard and spike QC results, as well as duplicate 

QA results. The laboratory certificates of analyses indicate that all extraction, analysis and QC

requirements and limits for holding time were met, and do not indicate any quality control issues that 

would materially affect the conclusions of this report.

WSP’s QC program for the soil and groundwater samples included the collection and submission of one 

soil and one groundwater field duplicate samples. Relative percent difference (RPD) indicates the 

variation between the original and field duplicate sample results and is defined by the following equation: 

Relative Percent Difference (RPD) =
 (Sample Result �  Duplicate Result)

(SampleResult +  Duplicate Result)
2

�100

RPD can be calculated for a parameter when both sample concentrations (the original sample and the 

duplicate) are greater than ten times the laboratory reportable detection limit. The following values are 

used as the alert criteria:

Inorganics: 100% for soil and 50% for groundwater; and�

Organics: 100% for soil and 80% for groundwater.�

With one exception, all other calculable RPDs for the duplicate soil and groundwater samples submitted 

for analysis were below the alert limits. The RPD calculated for naphthalene in soil was 122% which is 

above the alert criteria of 100%, which can be due to the field homogeneity of the collected sample. In 

general, the RPDs calculated for the soil and groundwater analytical results indicate the results are 

comparable and the laboratory results are comparable. 



Limited Phase II Environmental Site Assessment Investigation Results and Discussion
555 Booth Street, Ottawa, Ontario
Natural Resources Canada (NRCan)
131-20711-06 DRAFT REPORT

January 2014 WSP Canada Inc. Page 24

Laboratory quality control data is included with the analytical reports in Appendix F. No quality control 

issues were identified by the laboratory that would materially affect the conclusions of this report.

5.2 DISCUSSIONS

5.2.1 Soil Quality

The laboratory analytical results for the soil samples submitted during the current investigation met the 

CCME SQGs and/or CCME CWS for VOCs, non-PAH SVOCs and PHCs, although elevated 

concentrations of PHC F2-F4 below the CCME CWS were detected at all sampling locations. The results 

for soil samples collected at two out of three borehole locations (BHMW2 and BHMW3) exceeded the 

CCME SQGs by up to 3.47X for one or more metal parameters including copper, lead, and zinc. The 

results for soil samples collected at all three borehole locations exceeded the CCME SQGs for 

carcinogenic PAH parameters for human health direct contact (SQGDH). B[a]P TPEs were calculated for 

all soil samples and all exceeded both the soil quality guideline of 0.6 µg/g based on the ILCR of 1 in 

1,000,000 (Ontario target) and 5.3 µg/g based on the ILCR of 1 in 100,000 (target in other jurisdictions).

The highest B[a]P TPE was calculated for the soil sample BHMW3-SS3 (74.3 µg/g) exceeding the 

Ontario target for ILCR by 123X. Furthermore, soil samples collected at all three borehole locations 

exceeded the CCME SQG for human health effects of the carcinogenic PAH parameters for protection of 

potable water sources (SQGPW). The calculated IACR exceeded the soil quality guideline of 1.0 (unit-less) 

and ranged from 28.76 (BHMW1 SS1) to 297.95 (BHMW3 SS3), which is almost 300X the accepted 

value. The laboratory results for soil samples collected at all three borehole locations also exceeded the 

CCME SQGs for protection of environmental health by up to 188.91X for one or more PAH parameters.

Jaques Whitford (Stantec, 2009) completed a review of the previous investigations and summarized the

historical data for soil samples. The concept of “B[a]P TPE” calculation was introduced by CCME in 2008

(revised in 2010). Jaques Whitford calculated the B[a]P TPE for each historical sample analyzed for 

PAHs and compared the results to the CCME SQG of 5.3 µg/g based on the ILCR target of 10-5. IACRs

were not calculated. Jaques Whitford (2009) prepared figures (drawings No. 2 through 4) illustrating the 

extent of impacts to the on-site soil above the federal guidelines/standards for various parameter groups

including metals, PHCs (historical TPHs), and PAHs. Twenty out of 26 soil samples, which were 

historically analyzed for PAHs, produced B[a]P TPEs above the soil quality guideline of 5.3 µg/g 

corresponding to an ILCR of 10-5, as tabulated and calculated by Jaques Whitford (2009). Comparison of 

the calculated B[a]P TPEs for historical soil samples to the Ontario target of 0.6 µg/g based on the ILCR 

of 10-6 adds four additional soil samples (out of 26) exceeding the federal soil quality guidelines and 

expands the areal extent of the impacted soil above the federal guidelines/standards. Specifically, the 

lateral extent of the impacted soil expands the one produced by Jaques Whitford (refer to Figure 3) and

covers the historical soil sample locations A12-1, A20-3, A23-2, and A32-1 by accepting the Ontario 

target cancer risk of 10-6. In other words, 24 out of 26 soil samples that were historically collected across 

the Site and analyzed for PAHs resulted in B[a]P TPEs > 0.6 µg/g. The remaining two soil samples (CH-6
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and B-83-1B), which did not exceed the soil quality guideline of 0.6 µg/g for B[a]P TPEs, were located 

between the impacted locations and thus are practically considered impacted. Referring to Figure 3 for 

the historical sample locations, neither of the soil samples collected from the northeast, northwest and 

southwest areas of the Site have been analyzed for PAHs. These included the following sampling 

locations: BH-53, BH-54, B-95, A-21, A-19, BH-48, A-13, B-83, and A-11. In summary, 30 out of 32 

historical and recent (December 2013) soil samples, which were collected and analyzed for PAHs, have 

returned B[a]P TPEs exceeding 0.6 µg/g corresponding the Ontario target cancer risk of 10-6. Twenty six 

out of 32 historical and recent (December 2013) soil samples, which were collected and analyzed for 

PAHs, have returned B[a]P TPEs exceeding 5.3 µg/g corresponding the target cancer risk of 10-5. Thus, 

given the history of the Site uses and the laboratory results, it is reasonable to conservatively consider the 

soil within the entire exterior areas of the Site impacted above the federal soil quality 

guidelines/standards. The vertical extent of impacted soil extends from the ground surface to the shallow 

bedrock surface with an average depth of approximately 1.5 m bgs. It is our understanding that the on-

Site building is constructed directly on the bedrock surface. 

5.2.2 Groundwater Quality

Based on the laboratory analytical results, groundwater samples collected at all five monitoring well 

locations met the federal IGQGs and provincial MOE Table 7 SCSs for the PHC and VOC parameters 

tested excluding chloroform. Federal IGQGs do not provide numerical values for PHC F3-F4. The PHC 

and VOC parameters concentrations were all below the laboratory detection limits, excluding chloroform 

which was detected at concentrations marginally (up to 1.55X) above the IGQG at two out of five 

monitoring wells. Chloroform is a by-product of municipal water chlorination (disinfection) and is 

occasionally detected at minor concentrations within shallow groundwater in urban areas due to leaks in 

water distribution systems. Groundwater samples results for all five monitoring well locations exceeded 

the IGQGs by up to 70.59X for one or more metal parameters including barium, cadmium, copper, lead, 

molybdenum, selenium, silver and zinc. Further, groundwater samples collected at all five monitoring well 

locations exceeded the federal IGQGs by up to 256.67X for most of PAH parameters and for one non-

PAH SVOC parameter (Bis(2-ethylhexyl) Phthalate).  Bis(2-ethylhexyl) Phthalate (DEHP) was detected at 

44 µg/L which exceeded the federal IGQG of 16 µg/L by 2.75X. DEHP is widely used as a plasticizer in 

manufacturing of articles made of PVC. It has also been used in adhesive and sealants production. 

Detection of DEHP at monitoring well B-91 can be due to a variety of reasons including the monitoring 

well construction (PVC screen and riser, potential use of adhesives, etc.).

The federal IGQGs were introduced in May 2010. Prior to 2010, provincial standards for groundwater or 

the federal guidelines for freshwater aquatic life were being used for comparison purposes. Historically,

the laboratory results were reported to meet the provincial standards of the time. Introduction of the 

federal IGQGs (2010) and the revised provincial standards (MOE, 2011), which are both more stringent 

than the historically used standards, resulted in identification of impacts to groundwater in excess of the 



Limited Phase II Environmental Site Assessment Investigation Results and Discussion
555 Booth Street, Ottawa, Ontario
Natural Resources Canada (NRCan)
131-20711-06 DRAFT REPORT

January 2014 WSP Canada Inc. Page 26

current federal guidelines and provincial standards at all five monitoring well locations on-site. Given the 

distribution of the monitoring wells across the Site, the lateral extent of impacted groundwater can be 

conservatively considered to be through the entire Site. 

5.2.3 Extent of Soil Contamination 

Based on the discussion in Section 5.2.1, the lateral extent of impacted soil above the federal soil quality 

guidelines/standards is conservatively estimated to cover the entire exterior areas of the Site. This equals 

to a surface area of approximately 6,400 m2. Similarly, the vertical extent of the impacted soil above the 

federal soil quality guidelines/standards is estimated to be through the entire elevation from the ground 

surface to the shallow bedrock surface. This equals to an average depth of approximately 1.5m based on 

the investigation results. Thus, the impacted soil above the federal soil quality guidelines/standards is 

estimated at approximately 9,600 m3 in volume or 19,200 metric tonnes assuming a density of two 

tonnes/cubic meter.

5.2.4 Extent of Groundwater Contamination  

Based on the discussion in Section 5.2.2, the lateral extent of impacted groundwater above the federal 

groundwater quality guidelines (IGQGs) is estimated to cover the entire area of the Site. This equals to a

surface area of approximately 11,200 m2.
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6.0 CONTAMINATED SITE SUMMARY 
6.1 IDENTIFICATION OF CONTAMINATED SITES

The current investigation evaluated and confirmed soil and groundwater quality in excess of the 

applicable CCME guidelines/standards.  One contaminated site referred to as CS-58475-001 has been 

identified by  previous investigations and the Site has been ranked (NCSCS) as a “Class 3 Site – Low 

Priority for Action”. The current Phase II ESA conservatively considered the entire Site contaminated. The 

coordinates for the centre of CS-58475-001 is: latitude 45.402893º and longitude: -75.705858º.

Based on all available laboratory results, the COCs that are present within the soil and/or groundwater 

on-site above the federal guidelines and/or standards include: metals, PHCs, SVOCs/PAHs and VOCs.

There has been no evidence of free products identified during the current or previous investigations. 

Based on all available laboratory results, the lateral extent of the on-Site contaminated soil extends to the 

entire exterior surface area of the Site, which is approximately 6,400 m2. The vertical extent of the on-

Site contaminated soil extends from the ground surface to the surface of shallow bedrock, which is 

roughly assumed at 1.5m. This equals to a total volume of 9,600 m3 in volume or 19,200 metric tonnes of 

contaminated soil exceeding the federal guidelines/standards. The contaminated site CS-58475-001 is 

presented in Figure 5, Appendix A.

Based on all available laboratory results, the lateral extent of the on-Site contaminated groundwater 

extends to the entire surface area of the Site, which is approximately 11,200 m2.

6.2 NATIONAL CLASSIFICATION SYSTEM

The CCME’s “National Classification System for Contaminated Sites” (1992, revised in 2008 and 2010),

outlines a method for the evaluation of contaminated sites according to their current or potential adverse 

impact on human health and the environment.  

A NCSCS spreadsheet was completed for the CS-58475-001, which resulted in a score of 67.9,

representing a Class 2 which is described as “Medium Priority for Action”. The complete NCSCS

evaluation form is included in Appendix E of this report.

Table 6-1 Updated Contaminated Site Information 

Contaminated 

Site #

Contaminants of Concern Supporting Information NCSCS Score/ 

Class

Latitude, 

Longitude

CS-58475-001 Metals, PHCs, SVOCs, 

PAHs, VOCs

Current and previous 

investigations, refer to 

Section 1.3

Score: 67.9

Class 2 - Medium 

Priority for Action 

(Total NCSCS

Score 50 - 69.9)

latitude

45.402893º,  

longitude

�75.705858º
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7.0 CONCLUSIONS
7.1 GENERAL

The field program was carried out in December and January 2013.  Here is a summary of the activities 

completed:

Completion of utility clearance for the specified borehole/monitoring well locations; �

Advancement of 3 exterior environmental boreholes to up to 4.64 m bgs; The boreholes were �

instrumented with monitoring wells and finished by flush mounts at the ground surface. The PVC 

screens and risers that were used were 50mm in diameter;

Collection and screening of soil samples and selection of representative soil samples for �

laboratory analysis of the COCs including PHC F1-F4, BTEX, VOCs, PAHs/SVOCs, and metals. 

A total of six soil samples including two samples per borehole location (one sample for BHMW1 

due to shallow depth) and one field duplicate soil sample were submitted to Caduceon. 

Additionally, one soil sample was submitted for pH analysis.  One composite soil sample was 

submitted for TCLP analysis for disposal of the drilling cutting excess soil. The excess soil was 

picked up and disposed of by Veolia Environmental Inc. of Ottawa.   

Collection of groundwater samples from the two existing (B-91 and B-95) and the three proposed �

monitoring wells (BHMW1 to BHMW3). Groundwater samples were submitted for laboratory 

analysis of the COCs including PHC F1-F4, BTEX, VOCs, PAHs/SVOCs, and metals. A total of 

six groundwater samples including one sample per monitoring well and one field duplicate sample 

were submitted to Caduceon. 

The laboratory results were compared to the CCME SQG and/or CWS for soil and federal IGQGs �

for groundwater, as applicable. The laboratory results were also compared to the Ontario 

provincial MOE Table 7 SCSs. Guidelines/standards for commercial land use and coarse textured 

soil were used. 

An updated NCSCS score was prepared for the contaminated site;�

The Phase II ESA was completed to meet the requirements of the “CAN/CSA-Z769-00 (R2013) -

Phase II Environmental Site Assessment”. 

7.2 SOIL 

Based on the results of the Phase II ESA investigation and the analytical results, as documented in 

previous sections of this report, this assessment has identified soil contamination in excess of the federal 

guidelines/standards for commercial land uses and coarse textured soil. The following presents a 

summary of the findings.

The overburden material on-site is shallow and consists of pavement or top soil followed by fill �

material of coarse texture in nature (sand and/or gravel with various amount of silt) to the 

limestone bedrock which was noted at depths ranging from 1.04m bgs (BHMW1) to 1.72m bgs 
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(BHMW2) and was observed to the end of the boreholes;

There was no visual or olfactory evidence of contamination observed other than evidence of fill �

material (brick veneer fragments, glass, etc.). No sheens, film or free-phase liquid petroleum 

hydrocarbons were noted during the drilling and the subsequent groundwater sampling activities.  

The laboratory analytical results for the soil samples submitted during the current investigation �

met the applicable CCME SQGs and/or CCME CWS for VOCs, non-PAH SVOCs and PHCs, 

although elevated concentrations of PHC F2-F4 below the CCME CWS were detected at all 

sampling locations. 

The results for soil samples collected at two out of three borehole locations (BHMW2 and �

BHMW3) exceeded the CCME SQGs by up to 3.47X for one or more metal parameters including 

copper, lead, and zinc. 

The results for soil samples collected at all three borehole locations exceeded the CCME SQGs �

for carcinogenic PAH parameters for human health direct contact (SQGDH). B[a]P TPEs were 

calculated for all soil samples and all exceeded both the soil quality guideline of 0.6 µg/g based 

on the ILCR of 1 in 1,000,000 (Ontario target) and 5.3 µg/g based on the ILCR of 1 in 100,000 

(target in other jurisdictions). The highest B[a]P TPE was calculated for the soil sample BHMW3-

SS3 (74.3 µg/g) exceeding the Ontario target for ILCR by 123X. Furthermore, soil samples 

collected at all three borehole locations exceeded the CCME SQG for human health effects of the 

carcinogenic PAH parameters for protection of potable water sources (SQGPW). The calculated 

IACR exceeded the soil quality guideline of 1.0 (unit-less) and ranged from 28.76 (BHMW1 SS1) 

to 297.95 (BHMW3 SS3), which is almost 300X the accepted value. The laboratory results for soil 

samples collected at all three borehole locations also exceeded the CCME SQGs for protection of 

environmental health by up to 188.91X for one or more PAH parameters.

Comparison of the calculated B[a]P TPEs for historical soil samples to the Ontario target of 0.6 �

µg/g based on the ILCR of 10-6 indicates that 30 out of 32 historical and recent (December 2013) 

soil samples, which were collected and analyzed for PAHs, have returned B[a]P TPEs exceeding 

0.6 µg/g corresponding the Ontario target cancer risk of 10-6. Twenty six out of 32 historical and 

recent (December 2013) soil samples, which were collected and analyzed for PAHs, have 

returned B[a]P TPEs exceeding 5.3 µg/g corresponding the target cancer risk of 10-5. Referring to 

Figure 5 for the historical sample locations, neither of the soil samples collected from the 

northeast, northwest or southwest areas of the Site (BH-44, BH-54, B-95, A-21, A-19, BH-48, and 

A-11) have been analyzed for PAHs. Thus, given the history of the Site uses and the laboratory

results, it is reasonable to conservatively consider the soil within the entire exterior areas of the 

Site impacted above the federal soil quality guidelines/standards. The vertical extent of impacted 

soil extends from the ground surface to the shallow bedrock surface with an average depth of 

roughly 1.5 m bgs. It is our understanding that the on-Site building is constructed directly on the 

bedrock surface.    

The on-site impacted soil with concentrations of COCs above the federal soil quality �
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guidelines/standards is estimated at approximately 9,600 m3 in volume or 19,200 metric tonnes

assuming a density of two tonnes/cubic metres.

7.3 GROUNDWATER 

Based on the results of the Phase II ESA investigation and the analytical results, as documented in 

previous sections of this report, this assessment has confirmed the groundwater quality does not meet 

the federal IGQGs for commercial land uses and coarse textured soil:

Groundwater samples collected at all five monitoring well locations met the federal IGQGs and �

provincial MOE Table 7 SCSs for the PHC and VOC parameters tested excluding chloroform. 

Federal IGQGs do not provide numerical values for PHC F3-F4. The PHC and VOC parameters 

concentrations were all below the laboratory detection limits, excluding chloroform which was 

detected at concentrations marginally (up to 1.55X) above the IGQG at two out of five monitoring 

wells. Chloroform is a by-product of municipal water chlorination (disinfection) and is occasionally 

detected at minor concentrations within shallow groundwater in urban areas due to leaks in water 

distribution systems. 

Groundwater samples results for all five monitoring well locations exceeded the IGQGs by up to �

70.59X for one or more metal parameters including barium, cadmium, copper, lead, molybdenum, 

selenium, silver and zinc. 

Groundwater samples collected at all five monitoring well locations exceeded the federal IGQGs �

by up to 256.67X for most of PAH parameters and for one non-PAH SVOC parameter (Bis(2-

ethylhexyl) Phthalate). Bis(2-ethylhexyl) Phthalate (DEHP) was detected at 44 µg/L which 

exceeded the federal IGQG of 16 µg/L by 2.75X. DEHP is widely used as a plasticizer in 

manufacturing of articles made of PVC. It has also been used in adhesive and sealants 

production. Detection of DEHP at monitoring well B-91 can be due to a variety of reasons 

including the monitoring well construction (PVC screen and riser, potential use of adhesives, 

etc.). 

No sheens, film or free-phase liquid petroleum hydrocarbons were noted during the drilling and �

the subsequent groundwater sampling activities.  

The federal IGQGs were introduced in May 2010. Prior to 2010, provincial standards for �

groundwater or the federal guidelines for freshwater aquatic life were being used for comparison 

purposes. Historically, the laboratory results were reported to meet the provincial standards of the 

time. Introduction of the federal IGQGs (2010) and the revised provincial standards (MOE, 2011), 

which are both more stringent than the historically used standards, resulted in identification of 

impacts to groundwater in excess of the current federal guidelines and provincial standards at all 

five monitoring well locations on-site.

Considering the distribution of the monitoring wells across the Site, and the presence of �

groundwater within fractured bedrock that facilitates the contaminants transport, the lateral extent 
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of impacted groundwater can be conservatively estimated to be across the entire Site, which is 

approximately 11,200 m2.

Although contaminants were identified at all groundwater monitoring well locations, the highest �

number of contaminants and their level of contamination were detected at monitoring wells 

BHMW2 and BHMW3, which are located within the central portion of the Site (courtyard) and 

somehow the most down-gradient monitoring wells. This can be indicative of the main sources of 

impacts being on-Site, while impacts from off-Site up-gradient sources are possible to a lesser 

degree.

The contaminated groundwater on-Site is flowing through fractured bedrock rather than through �

unconsolidated material (soil), which facilitates the contaminants transport. For this reason, off-

site migration of impacts is likely.          

7.4 CONTAMINATED SITES

Based on all available laboratory results the COCs that are present within the soil and/or groundwater on-

site above the federal guidelines and/or standards include: metals, PHCs, SVOCs/PAHs and VOCs.

There has been no evidence of free products identified during the current or previous investigations. 

Based on all available laboratory results, the lateral extent of the on-Site contaminated soil extends to the 

entire exterior surface area of the Site, which is approximately 6,400 m2. The vertical extent of the on-Site 

contaminated soil extends from the ground surface to the surface of shallow bedrock, which is roughly 

assumed at 1.5m. This equals to a total volume of 9,600 m3 in volume or 19,200 metric tonnes of 

contaminated soil exceeding the federal guidelines/standards. 

Using an average cost of $100-$125/metric tonnes, the cost associated with the excavation and off-site 

disposal of impacted soil is estimated at approximately $1,920,000-$2,400,000, taxes excluded. The 

results of a TCLP test completed for a composite sample indicates that the impacted soil is considered 

non-hazardous solid waste for disposal purposes.

Based on all available laboratory results, the lateral extent of the on-Site contaminated groundwater 

extends to the entire surface area of the Site, which is approximately 11,200 m2.

7.5 UPDATED NCSCS CLASSIFICATION 

A NCSCS spreadsheet was completed for the contaminated site CS-58475-001, which resulted in an

updated score of 67.9, representing a Class 2 contaminated site with “Medium Priority for Action”.
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8.0 RECOMMENDATIONS 

Based on the results of the Phase II ESA as well as the previous investigations completed for the Site,

the following recommendations are made:

� Completion of a human health Preliminary Quantitative Risk Assessment (PQRA) and a 

Screening Level Ecological Risk Assessment (SLERA) are recommended. The liability cost for 

the completion of a PQRA and SLERA is approximately $50,000, taxes excluded.

� Until such time that the aforementioned PQRA and SLERA are conducted, completion of an 

annual groundwater sampling event is recommended. Contaminants of concern include metals, 

PHCs, VOCs, and SVOCs/PAHs. It is also recommended to use low flow groundwater sampling 

technique to reduce any agitation or silt suspension.

9.0 SIGNATURES

Thank you for the opportunity to be of service.

We trust this provides you with the information requested.  Should you have any questions or comments, 

please do not hesitate to contact the undersigned.  

WSP Canada Inc.,

Kathryn Maton, C.E.T. Vahid Arasteh, M.Eng., P.Eng., PMP
Environmental Technologist Project Manager, Environmental Engineer
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Appendix B  

Site Photographs
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�
Photo 1. Location of B-95, facing north from the northeast corner of the building, November 27, 2013. 

�

�
Photo 2. Location of B-91 (orange stake in ground) facing east towards the Site from Booth Street,  

November 27, 2013. 
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�
Photo 3. Drilling BHMW-1 facing east from the northwest corner of the Site, December 21, 2013. 

�

�
Photo 4. BHMW-3 facing west towards the southwest corner of the courtyard, December 21, 2013. 

�
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�
Photo 5. Set up for coring into bedrock.  BHMW-1 facing east on the north portion of the Site,  

December 21, 2013. 

�

�
Photo 6. Representative photograph of sand and gravel observed in boreholes, December 21 2013. 

�
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Table D2: VOC Soil Analytical Results

Parameter Units 

CCME 

Guideline 

CEQG/SQG - 

Commercial
1

MOE 2011
2 

Table 7
3

BHMW1-SS1 BHMW2-SS1
BHMW2-

SS3B

Dup-1 

(duplicate of 

BHMW2-

SS3B)

BHMW3-SS1 BHMW3-SS3

Date Drilled 21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13

Depth (m) m 0.15-0.61 0.15-0.61 1.52-1.83 1.52-1.83 0.15-0.61 1.22-1.47
 Acetone µg/g NC 16 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
 Benzene µg/g 0.03 0.32 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
 Bromodichloromethane µg/g NC 18 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Bromoform µg/g NC 0.61 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

Bromomethane µg/g NC 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Carbon Tetrachloride µg/g 50 0.21 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Chlorobenzene µg/g 10 2.4 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Chloroform µg/g 50 0.47 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

Dibromochloromethane µg/g NC 13 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

Dichlorobenzene,1,2- µg/g 10 6.8 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Dichlorobenzene,1,3- µg/g 10 9.6 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Dichlorobenzene,1,4- µg/g 10 0.2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Dichlorodifluoromethane µg/g NC 16 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Dichloroethane, 1,1- µg/g 50 17 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloroethane, 1,2- µg/g 50 0.05 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloroethylene, 1,1- µg/g 50 0.064 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloroethene, 1,2-cis- µg/g 50 55 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloroethene, 1,2-trans- µg/g 50 1.3 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloropropane, 1,2- µg/g 50 0.16 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloropropene,1,3-cis µg/g 50 NC < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloropropene,1,3-trans µg/g 50 NC < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Dichloropropene,1,3-cis + trans µg/g 50 0.2 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Ethylbenzene µg/g 0.082 9.5 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Ethylene dibromide µg/g 0.05 0.05 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Hexane µg/g 6.5 46 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Methyl Ethyl Ketone µg/g NC 70 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

 Methyl Isobutyl Ketone µg/g NC 31 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

 Methyl tert-Butyl Ether (MTBE) µg/g NC 11 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Methylene Chloride µg/g 50 1.6 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Styrene µg/g 50 34 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Tetrachloroethane, 1,1,1,2- µg/g NC 0.087 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Tetrachloroethane, 1,1,2,2- µg/g 50 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Tetrachloroethylene µg/g 0.5 4.5 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Toluene µg/g 0.37 68 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Trichlorobenzene,1,2,4- µg/g 10 3.2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Trichloroethane, 1,1,1- µg/g 50 6.1 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Trichloroethane, 1,1,2- µg/g 50 0.05 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Trichloroethylene µg/g 0.01 0.91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

 Trichlorofluoromethane µg/g NC 4 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 Vinyl Chloride µg/g NC 0.032 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

 o-xylene µg/g NC NC < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

 m/p-xylene µg/g NC NC < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

 Xylene Mixture µg/g 11 26 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

NOTES
1 
CCME Canadian Environmental Quality Guidelines (CEQG) Summary Table , Soil Quality Guidelines (SQG) for the Protection of Environmental and Human Health for Commercial Property 

2
 MOE 2011: Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (April 2011)

3
 Table 7:  Generic Site Condition Standards for Shallow Soils in a Non-Potable Ground Water Condition for Commercial Property Use (Coarse Textured Soil)

na: Not Analyzed

N/A:  Not Applicable

NC: No Criteria

Value Yellow shading indicates parameter concentration exceeds CCME CEQG/SQG - Commercial Land Use

Value Bold and Underlined indicates parameter concentration exceeds MOE Table 7 Site Condition Standards
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Table D6: Polycyclic Aromatic Hydrocarbons (PAH) Soil Analytical Results - Comparison to Ontario Regulation 153/04

Parameter
MOE 2011

1 

Table 7
2

Units BHMW1-SS1 BHMW2-SS1
BHMW2-

SS3B

Dup-1 

(duplicate of 

BHMW2-

SS3B)

BHMW3-SS1 BHMW3-SS3

Date Drilled 21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13
Depth (m) m 0.15-0.61 0.15-0.61 1.52-1.83 1.52-1.83 0.15-0.61 1.22-1.47

 Acenaphthene 96 µg/g 0.126 0.128 0.306 0.413 0.461 < 0.1

 Acenaphthylene 0.15 µg/g 0.192 0.351 0.490 1.07 0.092 2.83

 Anthracene 0.67 µg/g 0.528 0.767 1.48 2.22 1.42 1.89

 Benz[a]anthracene 0.96 µg/g 1.51 2.74 3.61 5.48 3.09 13.2

 Benzo[a]pyrene 0.3 µg/g 1.55 2.94 3.74 5.43 3.03 16.4

 Benzo[b]fluoranthene 0.96 µg/g 2.07 4.07 4.91 7.59 3.95 22.1

 Benzo[ghi]perylene 9.6 µg/g 0.747 1.34 1.77 2.33 1.45 7.85

 Benzo[k]fluoranthene 0.96 µg/g 0.744 1.27 1.97 2.72 1.57 8.41

Biphenyl, 1, 1- 52 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

Bis(2-Chloroethyl)ether 0.5 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

Bis(2-Chloroisopropyl)ether 11 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

Bis(2-ethylhexyl) Phthalate 28 µg/g < 1 < 5 < 5 < 5 < 7 < 10

Chloroaniline, 4- 0.5 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

Chlorophenol, 2- 3.1 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

 Chrysene 9.6 µg/g 1.42 2.61 3.33 5.08 2.91 12.8

 Dibenz[a h]anthracene 0.1 µg/g 0.277 0.522 0.572 0.784 0.435 2.57

Dichlorobenzene,1,2- 6.8 µg/g < 0.02 < 0.1 < 0.1 < 0.1 < 0.1 < 0.3

Dichlorobenzene,1,3- 9.6 µg/g < 0.02 < 0.1 < 0.1 < 0.1 < 0.1 < 0.3

Dichlorobenzene,1,4- 0.2 µg/g < 0.02 < 0.1 < 0.1 < 0.1 < 0.1 < 0.3

Dichlorobenzidine, 3,3'- 1 µg/g < 0.1 < 0.5 < 0.5 < 0.5 < 0.7 < 1

Dichlorophenol, 2,4- 3.4 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

Diethyl Phthalate 0.5 µg/g < 0.2 < 1 < 1 < 1 < 1 < 3

Dimethylphenol, 2,4- 390 µg/g < 0.2 < 1 < 1 < 1 < 1 < 3

Dimethyl Phthalate 0.5 µg/g < 0.2 < 1 < 1 < 1 < 1 < 3

Dinitrophenol, 2,4- 59 µg/g < 0.2 < 1 < 1 < 1 < 1 < 3

Dinitrotoluene, 2,4- 1.2 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

 Fluoranthene 9.6 µg/g 3.32 6.30 8.36 13.4 7.16 26.6

 Fluorene 62 µg/g 0.182 0.234 0.541 0.879 0.500 0.236

Hexachlorobenzene 0.66 µg/g < 0.02 < 0.1 < 0.1 < 0.1 < 0.1 < 0.3

Hexachlorobutadiene 0.031 µg/g < 0.02 < 0.1 < 0.1 < 0.1 < 0.1 < 0.3

Hexachloroethane 0.21 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

 Indeno[1 2 3-cd]pyrene 0.76 µg/g 1.13 2.13 2.77 3.53 2.09 12.2

 Methlynaphthalene, 1- 76 µg/g < 0.01 < 0.05 0.082 0.138 < 0.07 < 0.1

 Methlynaphthalene, 2- 76 µg/g 0.027 < 0.05 0.112 0.212 < 0.07 < 0.1

 Naphthalene 9.6 µg/g 0.044 < 0.05 0.092 0.381 < 0.07 < 0.1

Pentachlorophenol 2.9 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

 Phenanthrene 12 µg/g 1.90 2.98 5.26 8.69 5.02 7.14

Phenol 9.4 µg/g < 0.02 < 0.1 < 0.1 < 0.1 < 0.1 < 0.3

 Pyrene 96 µg/g 2.66 5.28 7.03 11.2 5.90 21.8

Trichlorobenzene,1,2,4- 3.2 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

Trichlorophenol, 2,4,5- 10 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6
Trichlorophenol 2,4,6- 3.8 µg/g < 0.05 < 0.2 < 0.2 < 0.2 < 0.3 < 0.6

NOTES
1
 MOE 2011: Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act (April 2011)

2
 Table 7:  Generic Site Condition Standards for Shallow Soils in a Non-Potable Ground Water Condition for Commercial Property Use (Coarse Textured Soil)

Value Green Shading indicates parameter concentration exceeds MOE Table 7 Standards



��
�
���

��
�	

�
��
���

�
��
��
��

��
�

���
���

��
��
��
��

��
��

��
��
��

��
	�
��
��
��
���

��

�


�
��
�

��
��
��
���

��

�

��
��
��
���

 �
!�
���
"#
"$
%&
'"
"$
&(

)�
�*
+

T
a

b
le

 D
7

: 
S

e
m

i 
V

o
la

ti
le

 O
rg

a
n

ic
 C

o
m

p
o

u
n

d
s

 (
S

V
O

C
s

) 
e

x
c

lu
d

in
g

 P
o

ly
c

y
c

li
c

 A
ro

m
a

ti
c

 H
y
d

ro
c

a
rb

o
n

s
 (

P
A

H
) 

A
n

a
ly

ti
c

a
l 

R
e

s
u

lt
s

 -
 C

o
m

p
a

ri
s

o
n

 t
o

 C
C

M
E

 G
u

id
e

li
n

e
s

P
a

ra
m

e
te

r

C
C

M
E

 G
u

id
e

li
n

e
 

C
E

Q
G

/S
Q

G
 -

 

C
o

m
m

e
rc

ia
l1

U
n

it
s

 
B

H
M

W
1

-

S
S

1

B
H

M
W

2
-

S
S

1

B
H

M
W

2
-

S
S

3
B

D
u

p
-1

 

(d
u

p
li

c
a

te
 o

f 

B
H

M
W

2
-

S
S

3
B

)

B
H

M
W

3
-S

S
1

B
H

M
W

3
-

S
S

3

D
a

te
 D

ri
ll

e
d

2
1

-D
e

c
-1

3
2

1
-D

e
c

-1
3

2
1

-D
e

c
-1

3
2

1
-D

e
c

-1
3

2
1

-D
e

c
-1

3
2

1
-D

e
c

-1
3

D
e

p
th

 (
m

)
m

0
.1

5
-0

.6
1

0
.1

5
-0

.6
1

1
.5

2
-1

.8
3

1
.5

2
-1

.8
3

0
.1

5
-0

.6
1

1
.2

2
-1

.4
7

B
ip

h
e

n
y
l,
 1

, 
1

-
N

C
µ

g
/g

<
 0

.0
5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.6

B
is

(2
-C

h
lo

ro
e

th
y
l)
e

th
e

r
N

C
µ

g
/g

<
 0

.0
5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.6

B
is

(2
-C

h
lo

ro
is

o
p

ro
p

y
l)
e

th
e

r
N

C
µ

g
/g

<
 0

.0
5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.6

B
is

(2
-e

th
y
lh

e
x
y
l)
 P

h
th

a
la

te
N

C
µ

g
/g

<
 1

<
 5

<
 5

<
 5

<
 7

<
 1

0

C
h

lo
ro

a
n

ili
n

e
, 

4
-

N
C

µ
g

/g
<

 0
.0

5
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.6

C
h

lo
ro

p
h

e
n

o
l,
 2

-
5

µ
g

/g
<

 0
.0

5
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.6

D
ic

h
lo

ro
b

e
n

z
e

n
e

,1
,2

-
1

0
µ

g
/g

<
 0

.0
2

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.3

D
ic

h
lo

ro
b

e
n

z
e

n
e

,1
,3

-
1

0
µ

g
/g

<
 0

.0
2

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.3

D
ic

h
lo

ro
b

e
n

z
e

n
e

,1
,4

-
1

0
µ

g
/g

<
 0

.0
2

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.3

D
ic

h
lo

ro
b

e
n

z
id

in
e

, 
3

,3
'-

N
C

µ
g

/g
<

 0
.1

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.7

<
 1

D
ic

h
lo

ro
p

h
e

n
o

l,
 2

,4
-

5
µ

g
/g

<
 0

.0
5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.6

D
ie

th
y
l 
P

h
th

a
la

te
N

C
µ

g
/g

<
 0

.2
<

 1
<

 1
<

 1
<

 1
<

 3

D
im

e
th

y
lp

h
e

n
o

l,
 2

,4
-

1
0

µ
g

/g
<

 0
.2

<
 1

<
 1

<
 1

<
 1

<
 3

D
im

e
th

y
l 
P

h
th

a
la

te
N

C
µ

g
/g

<
 0

.2
<

 1
<

 1
<

 1
<

 1
<

 3

D
in

it
ro

p
h

e
n

o
l,
 2

,4
-

1
0

µ
g

/g
<

 0
.2

<
 1

<
 1

<
 1

<
 1

<
 3

D
in

it
ro

to
lu

e
n

e
, 

2
,4

-
N

C
µ

g
/g

<
 0

.0
5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.6

H
e

x
a

c
h

lo
ro

b
e

n
z
e

n
e

1
0

µ
g

/g
<

 0
.0

2
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.3

H
e

x
a

c
h

lo
ro

b
u

ta
d

ie
n

e
N

C
µ

g
/g

<
 0

.0
2

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.3

H
e

x
a

c
h

lo
ro

e
th

a
n

e
N

C
µ

g
/g

<
 0

.0
5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.6

 M
e

th
ly

n
a

p
h

th
a

le
n

e
, 

1
-

N
C

µ
g

/g
<

 0
.0

1
<

 0
.0

5
0
.0

8
2

0
.1

3
8

<
 0

.0
7

<
 0

.1

 M
e

th
ly

n
a

p
h

th
a

le
n

e
, 

2
-

N
C

µ
g

/g
0

.0
2

7
<

 0
.0

5
0

.1
1

2
0

.2
1

2
<

 0
.0

7
<

 0
.1

P
e

n
ta

c
h

lo
ro

p
h

e
n

o
l

7
.6

µ
g

/g
<

 0
.0

5
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.6

P
h

e
n

o
l

1
0

µ
g

/g
<

 0
.0

2
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.3

N
O

T
E

S

2
 G

u
id

e
lin

e
 2

 =
 C

E
Q

G
/S

Q
G

 -
 C

o
m

m
e

rc
ia

l

V
a

lu
e

Y
e

llo
w

 s
h

a
d

in
g

 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

x
c
e

e
d

s
 C

C
M

E
 C

E
Q

G
/S

Q
G

 -
 C

o
m

m
e

rc
ia

l 
L

a
n

d
 U

s
e

1
 C

C
M

E
 C

a
n

a
d

ia
n

 E
n

v
ir
o

n
m

e
n

ta
l 
Q

u
a

lit
y
 G

u
id

e
lin

e
s
 (

C
E

Q
G

) 
S

u
m

m
a

ry
 T

a
b

le
 ,

 S
o

il 
Q

u
a

lit
y
 G

u
id

e
lin

e
s
 (

S
Q

G
) 

fo
r 

th
e

 P
ro

te
c
ti
o

n
 o

f 
E

n
v
ir
o

n
m

e
n

ta
l 
a

n
d

 H
u

m
a

n
 H

e
a

lt
h

 f
o

r 
C

o
m

m
e

rc
ia

l 
P

ro
p

e
rt

y
 U

s
e

,�
-%
&"
#�
��
��
��
��
-"
#"
$%
&'
""
$&
(�
�
��


�
��
��
��
��

�	
��
�$
��
��

��
.
�/
��
-�
�0
��
��
�.
�)
��
��
��

!
��
�-
�	

�
��
���

�
�-
+

!�
��
-�
��
��
��

�	
��
��
 �
��
�$�
+

!�
��
�1
(2
3�
�3



��
�
���

��
�	

�
��
���

�
��
��
��

��
�

���
���

��
��
��
��

��
��

��
��
��

��
	�
��
��
��
���

��

�


�
��
�

��
��
��
���

��

�

��
��
��
���

 �
!�
���
"#
"$
%&
'"
"$
&(

)�
�*
+

T
a

b
le

 D
8

: 
M

e
ta

ls
 G

ro
u

n
d

w
a

te
r 

A
n

a
ly

ti
c

a
l 

R
e

s
u

lt
s

P
a

ra
m

e
te

r
U

n
it

s
 

C
C

M
E

 G
u

id
e

li
n

e
 

C
E

Q
G

/W
Q

G
 -

 P
A

L
 -

 

F
re

s
h

w
a

te
r,

 L
o

n
g

 

T
e

rm
1

F
e

d
e

ra
l 

IG
Q

G
2

 

T
a

b
le

 3
, 

T
ie

r 
1

 3

M
O

E
 2

0
1

1
4
 T

a
b

le
 

7
5

B
-9

1
B

-9
5

D
U

P
 1

 

(d
u

p
li

c
a

te
 o

f 

B
-9

5
)

B
H

M
W

-1
B

H
M

W
-2

B
H

M
W

-3

S
a

m
p

le
 D

a
te

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

A
n

ti
m

o
n

y
µ

g
/L

N
C

1
6

0
0

1
6

0
0

0
0

.2
0

.3
<

 0
.1

1
.7

1
.6

1
.8

A
rs

e
n

ic
µ

g
/L

5
5

1
5

0
0

0
.4

0
.2

0
.4

1
.7

<
 0

.1
1

.8
B

a
ri

u
m

µ
g

/L
N

C
5

0
0

2
3

0
0

0
1

2
7

1
0

0
9

7
5

2
6

9
5

9
2

8
7

B
e

ry
lli

u
m

µ
g

/L
N

C
5

.3
5

3
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
B

o
ro

n
µ

g
/L

1
5

0
0

5
0

0
0

3
6

0
0

0
1

0
8

4
7

4
8

1
0

8
1

4
2

2
0

5
C

a
d

m
iu

m
µ

g
/L

0
.0

9
0

.0
1

7
2

.1
<

 0
.0

1
5

<
 0

.0
1

5
<

 0
.0

1
5

0.
18

0
1.

20
0.

80
9

C
h

ro
m

iu
m

µ
g

/L
N

C
8

.9
6

4
0

<
 2

<
 2

<
 2

<
 2

<
 2

<
 2

C
h

ro
m

iu
m

 (
V

I)
µ

g
/L

1
N

C
1

1
0

<
 2

<
 2

<
 2

<
 2

<
 2

<
 2

C
o

b
a

lt
µ

g
/L

N
C

N
C

5
2

4
.8

3
.8

0
.8

4
.3

1
1

.0
6

.8
C

o
p

p
e

r
µ

g
/L

2
2

6
9

2
.3

1
.9

1
.7

1
7

.0
1

6
.9

1
9

.9
L

e
a

d
µ

g
/L

1
1

2
0

0
.0

2
0

.4
6

0
.1

2
0

.4
3

1
.0

2
1

.8
4

M
e

rc
u

ry
µ

g
/L

0
.0

2
6

0
.0

1
6

0
.1

<
 0

.0
2

<
 0

.0
2

<
 0

.0
2

<
 0

.0
2

<
 0

.0
2

<
 0

.0
2

M
o

ly
b

d
e

n
u

m
µ

g
/L

7
3

7
3

7
3

0
0

4
.9

2
.1

3
.2

3
4

.2
80

.7
39

1
N

ic
k
e

l
µ

g
/L

2
5

2
5

3
9

0
<

 1
0

<
 1

0
<

 1
0

1
0

1
0

2
0

S
e

le
n

iu
m

µ
g

/L
1

1
5

0
2

3
2

8
4

10
S

ilv
e

r
µ

g
/L

0
.1

0
.1

1
.2

<
 0

.0
2

<
 0

.0
2

<
 0

.0
2

0
.0

7
0.

17
0.

14
T

h
a

lli
u

m
µ

g
/L

0
.8

0
.8

4
0

0
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
0

.2
9

0
.5

2
0

.3
8

U
ra

n
iu

m
µ

g
/L

1
5

3
0

0
3

3
0

4
.5

3
4

.6
6

3
.8

6
4

.7
6

7
.1

7
9

.2
0

V
a

n
a

d
iu

m
µ

g
/L

N
C

N
C

2
0

0
1

.0
1

.1
1

.6
4

.8
2

.1
1

.3
Z

in
c

µ
g

/L
3

0
1

0
8

9
0

<
 5

<
 5

<
 5

<
 5

12
6

9

N
O

T
E

S
1
 C

C
M

E
 C

a
n

a
d

ia
n

 E
n

v
ir

o
n

m
e

n
ta

l 
Q

u
a

lit
y
 G

u
id

e
lin

e
s
 (

C
E

Q
G

) 
S

u
m

m
a

ry
 T

a
b

le
 ,

 W
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

W
Q

G
) 

fo
r 

th
e

 P
ro

te
c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 (
P

A
L

) 
fo

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n

3
 T

a
b

le
 3

 F
e

d
e

ra
l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

IG
Q

G
s
) 

G
e

n
e

ri
c
 G

u
id

e
lin

e
s
 f

o
r 

C
o

m
m

e
rc

ia
l 
a

n
d

 I
n

d
u

s
tr

ia
l 
L

a
n

d
 U

s
e

s
 f

o
r 

T
ie

r 
1

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
4
 M

O
E

 2
0

1
1

: 
S

o
il,

 G
ro

u
n

d
 W

a
te

r 
a

n
d

 S
e

d
im

e
n

t 
S

ta
n

d
a

rd
s
 f

o
r 

U
s
e

 U
n

d
e

r 
P

a
rt

 X
V

.1
 o

f 
th

e
 E

n
v
ir

o
n

m
e

n
ta

l 
P

ro
te

c
ti
o

n
 A

c
t 

(A
p

ri
l 
2

0
1

1
)

5
 T

a
b

le
 7

: 
 G

e
n

e
ri

c
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s
 f

o
r 

S
h

a
llo

w
 S

o
ils

 i
n

 a
 N

o
n

-P
o

ta
b

le
 G

ro
u

n
d

 W
a

te
r 

C
o

n
d

it
io

n
 f

o
r 

C
o

m
m

e
rc

ia
l 
P

ro
p

e
rt

y
 U

s
e

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
N

C
: 

N
o

 C
ri

te
ri

a
V

al
ue

It
a

lic
s
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 C

C
M

E
 C

E
Q

G
/W

Q
G

 f
o

r 
th

e
 P

ro
te

c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 f
o

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n
V

a
lu

e
Y

e
llo

w
 s

h
a

d
in

g
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 F

e
d

e
ra

l 
G

u
id

e
lin

e
1

 T
ie

r 
1

, 
c
o

a
rs

e
 t

e
xt

u
re

d
 s

o
il

V
a

lu
e

B
o

ld
 a

n
d

 U
n

d
e

rl
in

e
d

 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 M

O
E

 T
a

b
le

 7
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s

C
E

Q
G

/W
Q

G
 -

 P
A

L
 

W
Q

G
-P

A
L

 i
s
 m

o
re

 s
tr

in
g

e
n

t 
th

a
n

 I
G

Q
G

.

2
 G

u
id

a
n

c
e

 D
o

c
u

m
e

n
t 

o
n

 F
e

d
ra

l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 F

o
r 

F
e

d
e

ra
l 
C

o
n

ta
m

in
a

te
d

 S
it
e

s
 (

M
a

y
 2

0
1

0
)

,�
-%
&"
#�
��
��
��
��
-"
#"
$%
&'
""
$&
(�
�
��


�
��
��
��
��

�	
��
�$
��
��

��
.
�/
��
-�
�0
��
��
�.
�)
��
��
��

!
��
�-
�	

�
��
���

�
�-
+

!�
��
-�
��
��
��

�	
��
��
 �
��
�$�
+

!�
��
�1
(2
3�
�3



��
�
���

��
�	

�
��
���

�
��
��
��

��
�

���
���

��
��
��
��

��
��

��
��
��

��
	�
��
��
��
���

��

�


�
��
�

��
��
��
���

��

�

��
��
��
���

 �
!�
���
"#
"$
%&
'"
"$
&(

)�
�*
+

T
a

b
le

 D
9

: 
V

O
C

 G
ro

u
n

d
w

a
te

r 
A

n
a

ly
ti

c
a

l 
R

e
s

u
lt

s

P
a

ra
m

e
te

r
U

n
it

s
 

C
C

M
E

 G
u

id
e

li
n

e
 

C
E

Q
G

/W
Q

G
 -

 P
A

L
 -

 

F
re

s
h

w
a

te
r,

 L
o

n
g

 

T
e

rm
1

F
e

d
e

ra
l 

IG
Q

G
2

 

T
a

b
le

 3
, 

T
ie

r 
1

 3

M
O

E
 2

0
1

1
4
 T

a
b

le
 

7
5

B
-9

1
B

-9
5

D
U

P
 1

 

(d
u

p
li

c
a

te
 o

f 

B
-9

5
)

B
H

M
W

-1
B

H
M

W
-2

B
H

M
W

-3

S
a

m
p

le
 D

a
te

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

 A
c
e
to

n
e

µ
g

/L
N

C
3
3
0

1
0

0
0

0
0

<
 2

<
 2

<
 2

<
 2

<
 2

<
 2

 B
e
n

z
e
n

e
µ

g
/L

3
7

0
2
0
0

0
.5

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

 B
ro

m
o
d

ic
h

lo
ro

m
e
th

a
n

e
µ

g
/L

N
C

6
7
0
0
0

6
7

0
0

0
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1

 B
ro

m
o
fo

rm
µ

g
/L

N
C

8
4
0

5
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1

 B
ro

m
o
m

e
th

a
n

e
µ

g
/L

N
C

2
0

.8
9

<
 0

.3
<

 0
.3

<
 0

.3
<

 0
.3

<
 0

.3
<

 0
.3

 C
a
rb

o
n

 T
e
tr

a
c
h

lo
ri
d

e
µ

g
/L

1
3

.3
6
.8

0
.2

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

 C
h

lo
ro

b
e
n

z
e
n

e
µ

g
/L

N
C

1
.3

1
4

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.2

 C
h

lo
ro

fo
rm

µ
g

/L
N

C
1
.8

2
<

 0
.3

<
 0

.3
<

 0
.3

1
.0

2
.2

2
.8

 D
ib

ro
m

o
c
h

lo
ro

m
e
th

a
n

e
µ

g
/L

N
C

1
0
0
0
0

6
5

0
0

0
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1

 D
ic

h
lo

ro
b

e
n

z
e
n

e
, 

1
,2

-
µ

g
/L

0
.7

0
.7

1
5

0
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1

 D
ic

h
lo

ro
b

e
n

z
e
n

e
, 

1
,3

-
µ

g
/L

1
5

0
4
2

7
6

0
0

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 D
ic

h
lo

ro
b

e
n

z
e
n

e
, 

1
,4

-
µ

g
/L

2
6

2
6

0
.5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

 D
ic

h
lo

ro
d

if
lu

o
ro

m
e
th

a
n

e
µ

g
/L

N
C

N
C

3
5

0
0

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

 D
ic

h
lo

ro
e
th

a
n

e
, 

1
,1

-
µ

g
/L

N
C

9
0
0
0

1
1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 D
ic

h
lo

ro
e
th

a
n

e
, 

1
,2

-
µ

g
/L

1
0

0
1
0
0

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

D
ic

h
lo

ro
e
th

e
n

e
, 

1
,1

-
µ

g
/L

N
C

4
9
0

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

D
ic

h
lo

ro
e
th

e
n

e
, 

c
is

-1
,2

-
µ

g
/L

N
C

1
2
0
0
0

1
.6

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

D
ic

h
lo

ro
e
th

e
n

e
, 

tr
a
n

s
-1

,2
-

µ
g

/L
N

C
1
2
0
0
0

1
.6

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 D
ic

h
lo

ro
p

ro
p

a
n

e
, 

1
,2

-
µ

g
/L

N
C

9
.3

0
.5

8
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1

D
ic

h
lo

ro
p

ro
p

e
n

e
, 

c
is

-1
,3

-
µ

g
/L

N
C

3
.8

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

D
ic

h
lo

ro
p

ro
p

e
n

e
, 

tr
a
n

s
-1

,3
-

µ
g

/L
N

C
3
.8

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

D
ic

h
lo

ro
p

ro
p

e
n

e
 1

,3
- 

c
is

+
tr

a
n

s
µ

g
/L

N
C

3
.8

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 E
th

y
lb

e
n

z
e
n

e
µ

g
/L

9
0

4
1
0
0
0

5
4

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

 E
th

y
le

n
e
 d

ib
ro

m
id

e
µ

g
/L

N
C

3
.3

0
.2

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 H
e
xa

n
e

µ
g

/L
N

C
N

C
5

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

 M
e
th

y
l 
E

th
y
l 
K

e
to

n
e

µ
g

/L
N

C
1
2
0
0
0
0

2
1

0
0

0
<

 1
<

 1
<

 1
<

 1
<

 1
<

 1

 M
e
th

y
l 
Is

o
b

u
ty

l 
K

e
to

n
e

µ
g

/L
N

C
5
7
0
0
0

5
2

0
0

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

 M
e
th

y
l 
te

rt
-B

u
ty

l 
E

th
e
r 

(M
T

B
E

)
µ

g
/L

1
0

0
0

0
4
3
0
0

1
5

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

M
e
th

y
le

n
e
 C

h
lo

ri
d

e
µ

g
/L

9
8

.1
9
8

2
6

<
 0

.3
<

 0
.3

<
 0

.3
<

 0
.3

<
 0

.3
<

 0
.3

 S
ty

re
n

e
µ

g
/L

7
2

7
2

4
3

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

 T
e
tr

a
c
h

lo
ro

e
th

a
n

e
, 

1
,1

,1
,2

-
µ

g
/L

N
C

6
1

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1

 T
e
tr

a
c
h

lo
ro

e
th

a
n

e
, 

1
,1

,2
,2

-
µ

g
/L

N
C

2
2

0
.5

<
 0

.4
<

 0
.4

<
 0

.4
<

 0
.4

<
 0

.4
<

 0
.4

 T
e
tr

a
c
h

lo
ro

e
th

y
le

n
e

µ
g

/L
1

1
0

1
1
0

0
.5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

 T
o
lu

e
n

e
µ

g
/L

2
8
3

3
2

0
<

 0
.5

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.5

<
 0

.5

 T
ri
c
h

lo
ro

e
th

a
n

e
, 

1
,1

,1
-

µ
g

/L
N

C
4
2
0
0

2
3

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 T
ri
c
h

lo
ro

e
th

a
n

e
, 

1
,1

,2
-

µ
g

/L
N

C
9
4
0
0

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 T
ri
c
h

lo
ro

e
th

y
le

n
e

µ
g

/L
2

1
2
9

0
.5

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 T
ri
c
h

lo
ro

fl
u

o
ro

m
e
th

a
n

e
µ

g
/L

N
C

N
C

2
0

0
0

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

 V
in

y
l 
C

h
lo

ri
d

e
µ

g
/L

N
C

1
3

0
.5

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.2

X
y
le

n
e
, 

o
µ

g
/L

N
C

N
C

N
C

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

X
y
le

n
e
, 

m
p

µ
g

/L
N

C
N

C
N

C
<

 0
.4

<
 0

.4
<

 0
.4

<
 0

.4
<

 0
.4

<
 0

.4

 X
y
le

n
e
, 

m
p

,o
µ

g
/L

N
C

1
8
0
0
0

7
2

<
 0

.4
<

 0
.4

<
 0

.4
<

 0
.4

<
 0

.4
<

 0
.4

N
O

T
E

S
1
 C

C
M

E
 C

a
n

a
d

ia
n

 E
n

v
ir

o
n

m
e

n
ta

l 
Q

u
a

lit
y
 G

u
id

e
lin

e
s
 (

C
E

Q
G

) 
S

u
m

m
a

ry
 T

a
b

le
 ,

 W
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

W
Q

G
) 

fo
r 

th
e

 P
ro

te
c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 (
P

A
L

) 
fo

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n

3
 T

a
b

le
 3

 F
e

d
e

ra
l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

IG
Q

G
s
) 

G
e

n
e

ri
c
 G

u
id

e
lin

e
s
 f

o
r 

C
o

m
m

e
rc

ia
l 
a

n
d

 I
n

d
u

s
tr

ia
l 
L

a
n

d
 U

s
e

s
 f

o
r 

T
ie

r 
1

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
4
 M

O
E

 2
0

1
1

: 
S

o
il,

 G
ro

u
n

d
 W

a
te

r 
a

n
d

 S
e

d
im

e
n

t 
S

ta
n

d
a

rd
s
 f

o
r 

U
s
e

 U
n

d
e

r 
P

a
rt

 X
V

.1
 o

f 
th

e
 E

n
v
ir

o
n

m
e

n
ta

l 
P

ro
te

c
ti
o

n
 A

c
t 

(A
p

ri
l 
2

0
1

1
)

5
 T

a
b

le
 7

: 
 G

e
n

e
ri

c
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s
 f

o
r 

S
h

a
llo

w
 S

o
ils

 i
n

 a
 N

o
n

-P
o

ta
b

le
 G

ro
u

n
d

 W
a

te
r 

C
o

n
d

it
io

n
 f

o
r 

C
o

m
m

e
rc

ia
l 
P

ro
p

e
rt

y
 U

s
e

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
N

C
: 

N
o

 C
ri

te
ri

a
V

al
ue

It
a

lic
s
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 C

C
M

E
 C

E
Q

G
/W

Q
G

 f
o

r 
th

e
 P

ro
te

c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 f
o

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n
V

a
lu

e
Y

e
llo

w
 s

h
a

d
in

g
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 F

e
d

e
ra

l 
G

u
id

e
lin

e
1

 T
ie

r 
1

, 
c
o

a
rs

e
 t

e
xt

u
re

d
 s

o
il

V
a

lu
e

B
o

ld
 a

n
d

 U
n

d
e

rl
in

e
d

 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 M

O
E

 T
a

b
le

 7
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s

C
E

Q
G

/W
Q

G
 -

 P
A

L
 

W
Q

G
-P

A
L

 i
s
 m

o
re

 s
tr

in
g

e
n

t 
th

a
n

 I
G

Q
G

.

2
 G

u
id

a
n

c
e

 D
o

c
u

m
e

n
t 

o
n

 F
e

d
ra

l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 F

o
r 

F
e

d
e

ra
l 
C

o
n

ta
m

in
a

te
d

 S
it
e

s
 (

M
a

y
 2

0
1

0
)

,�
-%
&"
#�
��
��
��
��
-"
#"
$%
&'
""
$&
(�
�
��


�
��
��
��
��

�	
��
�$
��
��

��
.
�/
��
-�
�0
��
��
�.
�)
��
��
��

!
��
�-
�	

�
��
���

�
�-
+

!�
��
-�
��
��
��

�	
��
��
 �
��
�$�
+

!�
��
�1
(2
3�
�3



��
�
���

��
�	

�
��
���

�
��
��
��

��
�

���
���

��
��
��
��

��
��

��
��
��

��
	�
��
��
��
���

��

�


�
��
�

��
��
��
���

��

�

��
��
��
���

 �
!�
���
"#
"$
%&
'"
"$
&(

)�
�*
+

T
a

b
le

 D
1

0
: 

P
o

ly
c

y
c

li
c

 A
ro

m
a

ti
c

 H
y

d
ro

c
a

rb
o

n
s

 (
P

A
H

) 
G

ro
u

n
d

w
a

te
r 

A
n

a
ly

ti
c

a
l 

R
e

s
u

lt

P
a

ra
m

e
te

r
U

n
it

s
 

C
C

M
E

 G
u

id
e

li
n

e
 

C
E

Q
G

/W
Q

G
 -

 P
A

L
 -

 

F
re

s
h

w
a

te
r,

 L
o

n
g

 

T
e

rm
1

F
e

d
e

ra
l 

IG
Q

G
2

 

T
a

b
le

 3
, 

T
ie

r 
1

 3

M
O

E
 2

0
1

1
4
 T

a
b

le
 

7
5

B
-9

1
B

-9
5

D
U

P
 1

 

(d
u

p
li

c
a

te
 o

f 

B
-9

5
)

B
H

M
W

-1
B

H
M

W
-2

B
H

M
W

-3

S
a

m
p

le
 D

a
te

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
7

-J
a

n
-1

4
A

c
e

n
a

p
h

th
e

n
e

µ
g

/L
5

.8
5

.8
1

7
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
0

.2
5

<
 0

.0
5

A
c
e

n
a

p
h

th
y
le

n
e

µ
g

/L
N

C
4

6
1

<
 0

.0
5

<
 0

.0
5

<
 0

.0
5

<
 0

.0
7

0
.7

6
0

.3
2

A
n

th
ra

c
e

n
e

µ
g

/L
0

.0
1

2
0

.0
1

2
1

<
 0

.0
5

<
 0

.0
5

<
 0

.0
5

<
 0

.0
7

1
.1

1
0.

15
B

e
n

z
[a

]a
n

th
ra

c
e

n
e

µ
g

/L
0

.0
1

8
0

.0
1

8
1

.8
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
0.

08
3

.6
8

0.
98

B
e

n
z
o

[a
]p

y
re

n
e

µ
g

/L
0

.0
1

5
0

.0
1

5
0

.8
1

<
 0

.0
1

<
 0

.0
1

<
 0

.0
1

0.
04

0
3

.8
5

1
.1

9

B
e

n
z
o

[b
]f

lu
o

ra
n

th
e

n
e

µ
g

/L
N

C
0

.4
8

0
.7

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
0
.0

7
5

.4
7

1
.2

9
B

e
n

z
o

[g
h

i]
p

e
ry

le
n

e
µ

g
/L

N
C

0
.1

7
0

.2
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
2

.6
2

0
.7

8
B

e
n

z
o

[k
]f

lu
o

ra
n

th
e

n
e

µ
g

/L
N

C
0

.4
8

0
.4

<
 0

.0
5

<
 0

.0
5

<
 0

.0
5

<
 0

.0
7

1
.8

9
0

.5
2

B
ip

h
e

n
y
l,
 1

, 
1

-
µ

g
/L

N
C

N
C

1
0

0
0

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.2
<

 0
.2

B
is

(2
-C

h
lo

ro
e

th
y
l)

e
th

e
r

µ
g

/L
N

C
1

1
0

2
4

0
0

0
0

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.2
<

 0
.2

B
is

(2
-C

h
lo

ro
is

o
p

ro
p

y
l)

e
th

e
r

µ
g

/L
N

C
4

3
0

2
0

0
0

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.2

<
 0

.2
B

is
(2

-e
th

y
lh

e
xy

l)
 P

h
th

a
la

te
µ

g
/L

1
6

1
6

3
0

4
4

<
 5

<
 5

<
 5

<
 5

<
 5

C
h

lo
ro

a
n

ili
n

e
, 

4
-

µ
g

/L
N

C
1

0
3

2
0

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.2
<

 0
.2

C
h

lo
ro

p
h

e
n

o
l,
 2

-
µ

g
/L

7
4

4
0

0
2

6
0

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.2

<
 0

.2
C

h
ry

s
e

n
e

µ
g

/L
N

C
1

.4
0

.7
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
0
.0

8
3

.8
6

0
.9

6
D

ib
e

n
z
o

[a
 h

]a
n

th
ra

c
e

n
e

µ
g

/L
N

C
0

.2
6

0
.4

<
 0

.0
5

<
 0

.0
5

<
 0

.0
5

<
 0

.0
7

0
.5

7
0

.2
2

D
ic

h
lo

ro
b

e
n

z
id

in
e

, 
3

,3
'-

µ
g

/L
N

C
N

C
5

0
0

<
 0

.5
<

 0
.5

<
 0

.5
<

 0
.7

<
 0

.5
<

 0
.5

D
ic

h
lo

ro
p

h
e

n
o

l,
 2

,4
-

µ
g

/L
0

.2
0

.2
3

7
0

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.2

<
 0

.2
D

ie
th

y
l 
P

h
th

a
la

te
µ

g
/L

N
C

3
3

0
<

 1
<

 1
<

 1
<

 1
<

 1
<

 1
D

im
e

th
y
lp

h
e

n
o

l,
 2

,4
-

µ
g

/L
N

C
2

1
0

0
3

1
0

0
0

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

D
im

e
th

y
l 
P

h
th

a
la

te
µ

g
/L

N
C

N
C

3
0

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

D
in

it
ro

p
h

e
n

o
l,
 2

,4
-

µ
g

/L
N

C
1

5
0

9
0

0
0

<
 1

<
 1

<
 1

<
 1

<
 1

<
 1

D
in

it
ro

to
lu

e
n

e
, 

2
,4

-
µ

g
/L

N
C

2
3

0
2

3
0

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.2

<
 0

.2
F

lu
o

ra
n

th
e

n
e

µ
g

/L
0

.0
4

0
.0

4
4

4
0.

05
0.

05
0.

05
0.

19
7.

21
1.

55
F

lu
o

re
n

e
µ

g
/L

3
3

2
9

0
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
0

.4
2

<
 0

.0
5

In
d

e
n

o
[1

 2
 3

-c
d

]p
y
re

n
e

µ
g

/L
N

C
0

.2
1

0
.2

<
 0

.0
5

<
 0

.0
5

<
 0

.0
5

<
 0

.0
7

2
.8

6
0

.8
8

M
e

th
ly

n
a

p
h

th
a

le
n

e
, 

1
-

µ
g

/L
N

C
1

5
0

0
1

5
0

0
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
0

.0
8

<
 0

.0
5

M
e

th
ly

n
a

p
h

th
a

le
n

e
, 

2
-

µ
g

/L
N

C
1

5
0

0
1

5
0

0
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
0

.0
7

<
 0

.0
5

N
a

p
h

th
a

le
n

e
µ

g
/L

1
.1

1
.1

7
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
0

.0
9

0
.0

6
P

e
n

ta
c
h

lo
ro

p
h

e
n

o
l

µ
g

/L
0

.5
0

.5
5

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.2

<
 0

.2
P

h
e

n
a

n
th

re
n

e
µ

g
/L

0
.4

0
.4

3
8

0
<

 0
.0

5
<

 0
.0

5
<

 0
.0

5
<

 0
.0

7
4.

15
0.

43
P

h
e

n
o

l
µ

g
/L

4
4

9
6

0
0

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

<
 0

.1
<

 0
.1

P
y
re

n
e

µ
g

/L
0

.0
2

5
0

.0
2

5
6

0.
05

<
 0

.0
5

<
 0

.0
5

0.
15

6
.3

4
1.

48
T

ri
c
h

lo
ro

b
e

n
z
e

n
e

,1
,2

,4
-

µ
g

/L
2

4
2

4
3

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.2
<

 0
.2

T
ri

c
h

lo
ro

p
h

e
n

o
l,
 2

,4
,5

-
µ

g
/L

1
8

6
3

1
3

0
0

<
 0

.2
<

 0
.2

<
 0

.2
<

 0
.3

<
 0

.2
<

 0
.2

T
ri

c
h

lo
ro

p
h

e
n

o
l 
2

,4
,6

-
µ

g
/L

1
8

1
8

1
8

0
<

 0
.2

<
 0

.2
<

 0
.2

<
 0

.3
<

 0
.2

<
 0

.2

N
O

T
E

S
1
 C

C
M

E
 C

a
n

a
d

ia
n

 E
n

v
ir

o
n

m
e

n
ta

l 
Q

u
a

lit
y
 G

u
id

e
lin

e
s
 (

C
E

Q
G

) 
S

u
m

m
a

ry
 T

a
b

le
 ,

 W
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

W
Q

G
) 

fo
r 

th
e

 P
ro

te
c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 (
P

A
L

) 
fo

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n

3
 T

a
b

le
 3

 F
e

d
e

ra
l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

IG
Q

G
s
) 

G
e

n
e

ri
c
 G

u
id

e
lin

e
s
 f

o
r 

C
o

m
m

e
rc

ia
l 
a

n
d

 I
n

d
u

s
tr

ia
l 
L

a
n

d
 U

s
e

s
 f

o
r 

T
ie

r 
1

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
4
 M

O
E

 2
0

1
1

: 
S

o
il,

 G
ro

u
n

d
 W

a
te

r 
a

n
d

 S
e

d
im

e
n

t 
S

ta
n

d
a

rd
s
 f

o
r 

U
s
e

 U
n

d
e

r 
P

a
rt

 X
V

.1
 o

f 
th

e
 E

n
v
ir

o
n

m
e

n
ta

l 
P

ro
te

c
ti
o

n
 A

c
t 

(A
p

ri
l 
2

0
1

1
)

5
 T

a
b

le
 7

: 
 G

e
n

e
ri

c
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s
 f

o
r 

S
h

a
llo

w
 S

o
ils

 i
n

 a
 N

o
n

-P
o

ta
b

le
 G

ro
u

n
d

 W
a

te
r 

C
o

n
d

it
io

n
 f

o
r 

C
o

m
m

e
rc

ia
l 
P

ro
p

e
rt

y
 U

s
e

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
N

C
: 

N
o

 C
ri

te
ri

a
V

al
ue

It
a

lic
s
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 C

C
M

E
 C

E
Q

G
/W

Q
G

 f
o

r 
th

e
 P

ro
te

c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 f
o

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n
V

a
lu

e
Y

e
llo

w
 s

h
a

d
in

g
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 F

e
d

e
ra

l 
G

u
id

e
lin

e
1

 T
ie

r 
1

, 
c
o

a
rs

e
 t

e
xt

u
re

d
 s

o
il

V
a

lu
e

B
o

ld
 a

n
d

 U
n

d
e

rl
in

e
d

 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 M

O
E

 T
a

b
le

 7
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s

C
E

Q
G

/W
Q

G
 -

 P
A

L
 

C
E

Q
G

/W
Q

G
-P

A
L

 i
s
 m

o
re

 s
tr

in
g

e
n

t 
th

a
n

 I
G

Q
G

.

2
 G

u
id

a
n

c
e

 D
o

c
u

m
e

n
t 

o
n

 F
e

d
ra

l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 F

o
r 

F
e

d
e

ra
l 
C

o
n

ta
m

in
a

te
d

 S
it
e

s
 (

M
a

y
 2

0
1

0
)

,�
-%
&"
#�
��
��
��
��
-"
#"
$%
&'
""
$&
(�
�
��


�
��
��
��
��

�	
��
�$
��
��

��
.
�/
��
-�
�0
��
��
�.
�)
��
��
��

!
��
�-
�	

�
��
���

�
�-
+

!�
��
-�
��
��
��

�	
��
��
 �
��
�$�
+

!�
��
�1
(2
3�
�3



��
�
���

��
�	

�
��
���

�
��
��
��

��
�

���
���

��
��
��
��

��
��

��
��
��

��
	�
��
��
��
���

��

�


�
��
�

��
��
��
���

��

�

��
��
��
���

 �
!�
���
"#
"$
%&
'"
"$
&(

)�
�*
+

T
a

b
le

 D
1

1
: 

P
e

tr
o

le
u

m
 H

y
d

ro
c

a
rb

o
n

s
 (

P
H

C
) 

G
ro

u
n

d
w

a
te

r 
A

n
a

ly
ti

c
a

l 
R

e
s

u
lt

P
a

ra
m

e
te

r
U

n
it

s
 

C
C

M
E

 G
u

id
e

li
n

e
 

C
E

Q
G

/W
Q

G
 -

 P
A

L
 -

 

F
re

s
h

w
a

te
r,

 L
o

n
g

 

T
e

rm
1

F
e

d
e

ra
l 

IG
Q

G
2

 

T
a

b
le

 3
, 

T
ie

r 
1

 3

M
O

E
 2

0
1

1
4
 T

a
b

le
 

7
5

B
-9

1
B

-9
5

D
U

P
 1

 

(d
u

p
li

c
a

te
 o

f 

B
-9

5
)

B
H

M
W

-1
B

H
M

W
-2

B
H

M
W

-3

S
a

m
p

le
 D

a
te

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

2
7

-D
e

c
-1

3
2

7
-D

e
c

-1
3

 P
e

tr
o

le
u

m
 H

y
d

ro
c
a

rb
o

n
s
 F

1
-B

T
E

X
µ

g
/L

N
C

9
1

0
0

4
2

0
<

 1
0

<
 1

0
<

 1
0

<
 1

0
<

 1
0

<
 1

0

 P
e

tr
o

le
u

m
 H

y
d

ro
c
a

rb
o

n
s
 F

2
µ

g
/L

N
C

1
3

0
0

1
5

0
<

 5
0

<
 5

0
<

 5
0

<
 5

0
<

 5
0

<
 5

0

 P
e

tr
o

le
u

m
 H

y
d

ro
c
a

rb
o

n
s
 F

3
µ

g
/L

N
C

N
C

5
0

0
<

 4
0
0

<
 4

0
0

<
 4

0
0

<
 4

0
0

<
 4

0
0

<
 4

0
0

 P
e

tr
o

le
u

m
 H

y
d

ro
c
a

rb
o

n
s
 F

4
µ

g
/L

N
C

N
C

5
0

0
<

 4
0
0

<
 4

0
0

<
 4

0
0

<
 4

0
0

<
 4

0
0

<
 4

0
0

N
O

T
E

S
1
 C

C
M

E
 C

a
n

a
d

ia
n

 E
n

v
ir

o
n

m
e

n
ta

l 
Q

u
a

lit
y
 G

u
id

e
lin

e
s
 (

C
E

Q
G

) 
S

u
m

m
a

ry
 T

a
b

le
 ,

 W
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

W
Q

G
) 

fo
r 

th
e

 P
ro

te
c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 (
P

A
L

) 
fo

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n

3
 T

a
b

le
 3

 F
e

d
e

ra
l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 (

IG
Q

G
s
) 

G
e

n
e

ri
c
 G

u
id

e
lin

e
s
 f

o
r 

C
o

m
m

e
rc

ia
l 
a

n
d

 I
n

d
u

s
tr

ia
l 
L

a
n

d
 U

s
e

s
 f

o
r 

T
ie

r 
1

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
4
 M

O
E

 2
0

1
1

: 
S

o
il,

 G
ro

u
n

d
 W

a
te

r 
a

n
d

 S
e

d
im

e
n

t 
S

ta
n

d
a

rd
s
 f

o
r 

U
s
e

 U
n

d
e

r 
P

a
rt

 X
V

.1
 o

f 
th

e
 E

n
v
ir

o
n

m
e

n
ta

l 
P

ro
te

c
ti
o

n
 A

c
t 

(A
p

ri
l 
2

0
1

1
)

5
 T

a
b

le
 7

: 
 G

e
n

e
ri

c
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s
 f

o
r 

S
h

a
llo

w
 S

o
ils

 i
n

 a
 N

o
n

-P
o

ta
b

le
 G

ro
u

n
d

 W
a

te
r 

C
o

n
d

it
io

n
 f

o
r 

C
o

m
m

e
rc

ia
l 
P

ro
p

e
rt

y
 U

s
e

 (
C

o
a

rs
e

 T
e

xt
u

re
d

 S
o

il)
N

C
: 

N
o

 C
ri

te
ri

a
V

al
ue

It
a

lic
s
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 C

C
M

E
 C

E
Q

G
/W

Q
G

 f
o

r 
th

e
 P

ro
te

c
ti
o

n
 o

f 
A

q
u

a
ti
c
 L

if
e

 f
o

r 
F

re
s
h

w
a

te
r,

 L
o

n
g

 T
e

rm
 C

o
n

c
e

n
tr

a
ti
o

n
V

a
lu

e
Y

e
llo

w
 s

h
a

d
in

g
 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 F

e
d

e
ra

l 
G

u
id

e
lin

e
1

 T
ie

r 
1

, 
c
o

a
rs

e
 t

e
xt

u
re

d
 s

o
il

V
a

lu
e

B
o

ld
 a

n
d

 U
n

d
e

rl
in

e
d

 i
n

d
ic

a
te

s
 p

a
ra

m
e

te
r 

c
o

n
c
e

n
tr

a
ti
o

n
 e

xc
e

e
d

s
 M

O
E

 T
a

b
le

 7
 S

it
e

 C
o

n
d

it
io

n
 S

ta
n

d
a

rd
s

2
 G

u
id

a
n

c
e

 D
o

c
u

m
e

n
t 

o
n

 F
e

d
ra

l 
In

te
ri

m
 G

ro
u

n
d

w
a

te
r 

Q
u

a
lit

y
 G

u
id

e
lin

e
s
 F

o
r 

F
e

d
e

ra
l 
C

o
n

ta
m

in
a

te
d

 S
it
e

s
 (

M
a

y
 2

0
1

0
)

,�
-%
&"
#�
��
��
��
��
-"
#"
$%
&'
""
$&
(�
�
��


�
��
��
��
��

�	
��
�$
��
��

��
.
�/
��
-�
�0
��
��
�.
�)
��
��
��

!
��
�-
�	

�
��
���

�
�-
+

!�
��
-�
��
��
��

�	
��
��
 �
��
�$�
+

!�
��
�1
(2
3�
�3



Limited Phase II Environmental Site Assessment  Appendices
555 Booth Street, Ottawa, Ontario
Natural Resources Canada (NRCan)
131-20711-06 DRAFT REPORT

January 2014 WSP Canada Inc.

Appendix E  

NCSCS Detailed Evaluation Forms



CCME National Classification System for Contaminated Sites (2008, 2010 v 1.2)

Pre-Screening Checklist

Response

(yes / no)

1. No

2. No

3. No

4. No

5. No

6. No

7. No

If none of the above applies, proceed with the NCSCS scoring.

Are there indicators of significant adverse effects in 

the exposure zone (i.e., the zone in which receptors 

may come into contact with contaminants)?  Some 

examples are as follows:

     -Hydrocarbon sheen or NAPL in the exposure zone

     -Severely stressed biota or devoid of biota; 

     -Presence of material at ground surface or sediment 

with suspected high concentration of contaminants such 

as ore tailings, sandblasting grit, slag, and coal tar.

If yes, automatically rate the site as Class 1, a priority 

for remediation or risk management, regardless of the 

total score obtained should one be calculated (e.g., for 

comparison with other Class 1 sites).

Do measured concentrations of volatiles or unexploded 

ordnances represent an explosion hazard? 

If yes, automatically rate the site as Class 1, a priority 

for remediation or risk management, and do not 

continue until the safety risks have been addressed. 

Consult your jurisdiction's occupational health and 

safety guidance or legislation on exposive hazards and 

measurement of lower explosive limits.

Have partial/incompleted or no environmental site 

investigations been conducted for the Site?

If yes, do not proceed through the NCSCS.

Is there direct and signficant evidence of impacts to 

humans at the site, or off-site due to migration of 

contaminants from the site?

If yes, automatically rate the site as Class 1, a priority 

for remediation or risk management, regardless of the 

total score obtained should one be calculated (e.g., for 

comparison with other Class 1 sites).

Is there direct and significant evidence of impacts to 

ecological receptors at the site, or off-site due to 

migration of contaminants from the site?  

Some low levels of impact to ecological receptors are 

considered acceptable, particularly on commercial and 

industrial land uses.  However, if ecological effects are 

considered to be severe, the site may be categorized 

as Class 1, regardless of the numerical total NCSCS 

score.  For the purpose of application of the NCSCS, 

effects that would be considered severe include 

observed effects on survival, growth or reproduction 

which could threaten the viability of a population of 

ecological receptors at the site.  Other evidence that 

qualifies as severe adverse effects may be determined 

based on professional judgement and in consultation 

with the relevant jurisdiction.

Question Comment

Are Radioactive material, Bacterial contamination or 

Biological hazards likely to be present at the site? 

If yes, do not proceed through the NCSCS. Contact 

applicable regulatory agency immediately.

Are there no contamination exceedances (known or 

suspected)?  

Determination of exceedances may be based on: 1) 

CCME environmental quality guidelines; 2) equivalent 

provincial guidelines/standards if no CCME guideline 

exists for a specific chemical in a relevant medium; or 3) 

toxicity benchmarks derived from the literature for 

chemicals not covered by CCME or provincial 

guidelines/standards.

If yes (i.e., there are no exceedances), do not proceed 

through the NCSCS. 

CCME National Classification System for Contaminated Sites

(2008, 2010 v 1.2) Page 1 of 30



CCME National Classification System for Contaminated Sites (2008, 2010 v 1.2)

Summary of Site Conditions

Subject Site:

Civic Address: 
(or other description of location)

Site Common Name :
(if applicable)

Site Owner or Custodian: 
(Organization and Contact 

Person)

Legal description or 

metes and bounds: 

Approximate Site area:

PID(s) :

(or Parcel Identification Numbers 

[PIN] if untitled Crown land)

Latitude:

Longitude:    

    ____45__ degrees   ___24___ min ___10.32___ secs     

    ___75___ degrees   ___42___ min ___21.03___ secs

UTM 

Coordinate:

   Northing ______________ 

   Easting  ______________

Current: Commercial

Proposed: N/A

Site Plan

Provide a brief description 

of the Site:

NRCan

Centre of site:
(provide latitude/longitude or 

UTM coordinates)

Site Land Use:

041040153 and 041040156

555 Booth Street, Ottawa, Ontario

555 Booth Street, Ottawa, Ontario

CANMET Mining and Mineral Laboratories

“E M R BLDG Plan 40, Lot 1 to 4, Lot 7 to 18, Plan 23 Lot 30 PT Lot 27 BOOTH E LEBRETON W” and  “E 

M R BLDG Plan 40, Lot 1 to 4, Lot 7 to 18, Plan 23 Lot 30 PT Lot 27 BOOTH E LEBRETON W (PIN: 

To delineate the bounds of the Site a site plan MUST be attached. The plan must be drawn to scale 

indicating the boundaries in relation to well-defined reference points and/or legal descriptions.  

Delineation of the contamination should also be indicated on the site plan.

The Site is currently occupied by CANMET Mining and Mineral Laboratories, and contains a Radioactivity 

wing (east), a mineral dressing wing (west) and administrative offices (south).  The Site building has a 

large courtyard accessed by the north gateway.  The Site was developed for its current use in 1955, prior 

to that it was a railway yard and an auto wrecking and trimming facility.  The Site is identified as the 

Northeast quadrant of the Booth Street Complex in prior reports, and has not undergone any remedial 

activities.  The Site slopes southwest.

1.1 hectares

CCME National Classification System for Contaminated Sites

(2008, 2010 v 1.2) 2 of 30



CCME National Classification System for Contaminated Sites (2008, 2010 v 1.2)

Summary of Site Conditions

Affected media and 

Contaminants of Potential 

Concern (COPC): 

Please fill in the "letter" that best describes the level of information available for the site being assessed:

Site Letter Grade C

If letter grade is F, do not continue, you must have a minimum of a Phase I Environmental Site Assessment or equivalent.

Scoring Completed By:

Date Scoring Completed:

Kathryn Maton, Reviewed by Vahid Arasteh

21-Jan-14

The known affected media are soil and groundwater, and the COPC are PHC, SVOCs/PAH's and Metals

CCME National Classification System for Contaminated Sites

(2008, 2010 v 1.2) 3 of 30
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 g

ro
u
n
d
w

a
te

r 
in

 u
s
a
b
le

 q
u
a
n
ti
ti
e
s
 a

n
d
 d

ri
n
k
in

g
 

w
a
te

r 
q
u
a
lit

y
. 

T
h
e
 a

q
u
if
e
r 

c
a
n
 c

u
rr

e
n
tl
y
 b

e
 u

s
e
d
 a

s
 a

 p
o
ta

b
le

 w
a
te

r 
s
u
p
p
ly

 o
r 

c
o
u
ld

 h
a
v
e
 t

h
e
 

p
o
te

n
ti
a
l 
fo

r 
u
s
e
 i
n
 t

h
e
 f

u
tu

re
. 

N
o
n
-p

o
ta

b
le

 g
ro

u
n
d
w

a
te

r 
e
n
v
ir
o
n
m

e
n
ts

 a
re

 d
e
fi
n
e
d
 a

s
 a

re
a
s
 t

h
a
t 

a
re

 

s
e
rv

ic
e
d
 w

it
h
 a

 r
e
lia

b
le

 a
lt
e
rn

a
ti
v
e
 w

a
te

r 
s
u
p
p
ly

 (
m

o
s
t 

c
o
m

m
o
n
ly

 p
ro

v
id

e
d
 i
n
 u

rb
a
n
 a

re
a
s
).

 T
h
e
 

e
v
a
lu

a
ti
o
n
 o

f 
a
 n

o
n
-p

o
ta

b
le

 e
n
v
ir
o
n
m

e
n
t 

w
ill

 b
e
 b

a
s
e
d
 o

n
 a

 s
it
e
 s

p
e
c
if
ic

 b
a
s
is

. 

P
h
y
s
ic

a
l 
e
v
id

e
n
c
e
 i
n
c
lu

d
e
s
 s

ig
n
if
ic

a
n
t 

s
h
e
e
n
s
, 

liq
u
id

 p
h
a
s
e
 c

o
n
ta

m
in

a
ti
o
n
, 

o
r 

c
o
n
ta

m
in

a
n
t 

s
a
tu

ra
te

d
 s

o
ils

. 
 

S
e
e
p
s
 a

n
d
 s

p
ri
n
g
s
 a

re
 c

o
n
s
id

e
re

d
 p

a
rt

 o
f 

th
e
 g

ro
u
n
d
w

a
te

r 
p
a
th

w
a
y
. 

In
 A

rc
ti
c
 e

n
v
ir
o
n
m

e
n
ts

, 
th

e
 p

o
ta

b
ili

ty
 a

n
d
 e

v
a
lu

a
ti
o
n
 o

f 
th

e
 s

e
a
s
o
n
a
l 
a
c
ti
v
e
 l
a
y
e
r 

(a
b
o
v
e
 t

h
e
 

p
e
rm

a
fr

o
s
t)

 a
s
 a

 g
ro

u
n
d
w

a
te

r 
e
xp

o
s
u
re

 p
a
th

w
a
y
 w

ill
 b

e
 c

o
n
s
id

e
re

d
 o

n
 a

 s
it
e
-s

p
e
c
if
ic

 b
a
s
is

. 
 

R
e
v
ie

w
 t

h
e
 e

xi
s
ti
n
g
 e

n
g
in

e
e
re

d
 s

y
s
te

m
s
 o

r 
n
a
tu

ra
l 
a
tt

e
n
u
a
ti
o
n
 p

ro
c
e
s
s
e
s
 f

o
r 

th
e
 s

it
e
 a

n
d
 

d
e
te

rm
in

e
 i
f 

fu
ll 

o
r 

p
a
rt

ia
l 
c
o
n
ta

in
m

e
n
t 

is
 a

c
h
ie

v
e
d
. 

F
u
ll 

c
o
n
ta

in
m

e
n
t 

is
 d

e
fi
n
e
d
 a

s
 a

n
 e

n
g
in

e
e
re

d
 s

y
s
te

m
 o

r 
n
a
tu

ra
l 
a
tt

e
n
u
a
ti
o
n
 p

ro
c
e
s
s
e
s
, 

m
o
n
it
o
re

d
 

a
s
 b

e
in

g
 e

ff
e
c
ti
v
e
, 

w
h
ic

h
 p

ro
v
id

e
 f

o
r 

fu
ll 

c
a
p
tu

re
 a

n
d
/o

r 
tr

e
a
tm

e
n
t 

o
f 

c
o
n
ta

m
in

a
n
ts

. 
A

ll 
c
h
e
m

ic
a
ls

 o
f 

c
o
n
c
e
rn

 m
u
s
t 

b
e
 c

o
n
ta

in
e
d
 f

o
r 

“F
u
ll 

C
o
n
ta

in
m

e
n
t”

 s
c
o
ri
n
g
. 

N
a
tu

ra
l 
a
tt

e
n
u
a
ti
o
n
 m

u
s
t 

h
a
v
e
 s

u
ff

ic
ie

n
t 

d
a
ta

, 
a
n
d
 r

e
p
o
rt

s
 c

it
e
d
 w

it
h
 m

o
n
it
o
ri
n
g
 d

a
ta

 t
o
 s

u
p
p
o
rt

 s
te

a
d
y
 s

ta
te

 c
o
n
d
it
io

n
s
 a

n
d
 t

h
e
 a

tt
e
n
u
a
ti
o
n
 

p
ro

c
e
s
s
e
s
. 

If
 t

h
e
re

 i
s
 n

o
 c

o
n
ta

in
m

e
n
t 

o
r 

in
s
u
ff

ic
ie

n
t 

n
a
tu

ra
l 
a
tt

e
n
u
a
ti
o
n
 p

ro
c
e
s
s
, 

th
is

 c
a
te

g
o
ry

 i
s
 

e
v
a
lu

a
te

d
 a

s
 h

ig
h
. 

If
 t

h
e
re

 i
s
 l
e
s
s
 t

h
a
n
 f

u
ll 

c
o
n
ta

in
m

e
n
t 

o
r 

if
 u

n
c
e
rt

a
in

, 
th

e
n
 e

v
a
lu

a
te

 a
s
 m

e
d
iu

m
. 

In
 

A
rc

ti
c
 e

n
v
ir
o
n
m

e
n
ts

, 
p
e
rm

a
fr

o
s
t 

w
ill

 b
e
 e

v
a
lu

a
te

d
, 

a
s
 a

p
p
ro

p
ri
a
te

, 
b
a
s
e
d
 o

n
 d

e
ta

ile
d
 e

v
a
lu

a
ti
o
n
s
, 

e
ff

e
c
ti
v
e
n
e
s
s
 a

n
d
 r

e
lia

b
ili

ty
 t

o
 c

o
n
ta

in
/c

o
n
tr

o
l 
c
o
n
ta

m
in

a
n
t 

m
ig

ra
ti
o
n
. 

T
h
e
 t

e
rm

 "
c
o
n
fi
n
in

g
 l
a
y
e
r"

 r
e
fe

rs
 t

o
 g

e
o
lo

g
ic

 m
a
te

ri
a
l 
w

it
h
 l
it
tl
e
 o

r 
n
o
 p

e
rm

e
a
b
ili

ty
 o

r 
h
y
d
ra

u
lic

 

c
o
n
d
u
c
ti
v
it
y
 (

s
u
c
h
 a

s
 u

n
fr

a
c
tu

re
d
 c

la
y
);

 w
a
te

r 
d
o
e
s
 n

o
t 

p
a
s
s
 t

h
ro

u
g
h
 t

h
is

 l
a
y
e
r 

o
r 

th
e
 r

a
te

 o
f 

m
o
v
e
m

e
n
t 

is
 e

xt
re

m
e
ly

 s
lo

w
. 

 

M
e
a
s
u
re

 t
h
e
 t

h
ic

k
n
e
s
s
 a

n
d
 e

xt
e
n
t 

o
f 

m
a
te

ri
a
ls

 t
h
a
t 

w
ill

 i
m

p
e
d
e
 t

h
e
 m

ig
ra

ti
o
n
 o

f 
c
o
n
ta

m
in

a
n
ts

 t
o
 t

h
e
 

g
ro

u
n
d
w

a
te

r 
e
xp

o
s
u
re

 p
a
th

w
a
y
.

T
h
e
 e

v
a
lu

a
ti
o
n
 o

f 
th

is
 c

a
te

g
o
ry

 i
s
 b

a
s
e
d
 o

n
:

1
) 

T
h
e
 p

re
s
e
n
c
e
 a

n
d
 t

h
ic

k
n
e
s
s
 o

f 
s
a
tu

ra
te

d
 s

u
b
s
u
rf

a
c
e
 m

a
te

ri
a
ls

 t
h
a
t 

im
p
e
d
e
 t

h
e
 v

e
rt

ic
a
l 

m
ig

ra
ti
o
n
 o

f 
c
o
n
ta

m
in

a
n
ts

 t
o
 l
o
w

e
r 

a
q
u
if
e
r 

u
n
it
s
 w

h
ic

h
 c

a
n
 o

r 
a
re

 u
s
e
d
 a

s
 d

ri
n
k
in

g
 w

a
te

r 
s
o
u
rc

e
s
 

o
r

2
) 

T
h
e
 p

re
s
e
n
c
e
 a

n
d
 t

h
ic

k
n
e
s
s
 o

f 
u
n
s
a
tu

ra
te

d
 s

u
b
s
u
rf

a
c
e
 m

a
te

ri
a
ls

 t
h
a
t 

im
p
e
d
e
 t

h
e
 v

e
rt

ic
a
l 

m
ig

ra
ti
o
n
 o

f 
c
o
n
ta

m
in

a
n
ts

 f
ro

m
 t

h
e
 s

o
u
rc

e
 l
o
c
a
ti
o
n
 t

o
 t

h
e
 s

a
tu

ra
te

d
 z

o
n
e
 (

e
.g

.,
 w

a
te

r 
ta

b
le

 a
q
u
if
e
r,

 

fi
rs

t 
h
y
d
ro

s
tr

a
ti
g
ra

p
h
ic

 u
n
it
 o

r 
o
th

e
r 

g
ro

u
n
d
w

a
te

r 
p
a
th

w
a
y
).

S
o
m

e
o
n
e
 e

xp
e
ri
e
n
c
e
d
 m

u
s
t 

p
ro

v
id

e
 a

 t
h
o
ro

u
g
h
 d

e
s
c
ri
p
ti
o
n
 o

f 
th

e
 s

o
u
rc

e
s
 r

e
s
e
a
rc

h
e
d
 t

o
 

d
e
te

rm
in

e
 t

h
e
 c

o
n
ta

in
m

e
n
t 

o
f 

th
e
 s

o
u
rc

e
 a

t 
th

e
 c

o
n
ta

m
in

a
te

d
 s

it
e
. 

T
h
is

 i
n
fo

rm
a
ti
o
n
 m

u
s
t 

b
e
 d

o
c
u
m

e
n
te

d
 i
n
 t

h
e
 N

C
S

 S
it
e
 C

la
s
s
if
ic

a
ti
o
n
 W

o
rk

s
h
e
e
t 

in
c
lu

d
in

g
 c

o
n
ta

c
t 

n
a
m

e
s
, 

p
h
o
n
e
 

n
u
m

b
e
rs

, 
e
-m

a
il 

c
o
rr

e
s
p
o
n
d
e
n
c
e
 a

n
d
/o

r 
re

fe
re

n
c
e
 m

a
p
s
, 

g
e
o
te

c
h
n
ic

a
l 
re

p
o
rt

s
 o

r 
n
a
tu

ra
l 

a
tt

e
n
u
a
ti
o
n
 s

tu
d
ie

s
 a

n
d
 o

th
e
r 

re
s
o
u
rc

e
s
 s

u
c
h
 a

s
 i
n
te

rn
e
t 

lin
k
s
.

S
e
le

c
te

d
 R

e
s
o

u
rc

e
s
:

U
n
it
e
d
 S

ta
te

s
 E

n
v
ir
o
n
m

e
n
ta

l 
P

ro
te

c
ti
o
n
 A

g
e
n
c
y
 (

U
S

E
P

A
) 

1
9
9
8
. 

T
e
c
h
n
ic

a
l 
P

ro
to

c
o
l 
fo

r 

E
v
a
lu

a
ti
n
g
 N

a
tu

ra
l 
A

tt
e
n
u
a
ti
o
n
 o

f 
C

h
lo

ri
n
a
te

d
 S

o
lv

e
n
ts

 i
n
 G

ro
u
n
d
w

a
te

r.
 E

P
A

/6
0
0
/R

-

9
8
/1

2
8
.

E
n
v
ir
o
n
m

e
n
t 

C
a
n
a
d
a
 –

 O
n
ta

ri
o
 R

e
g
io

n
 –

 N
a
tu

ra
l 
A

tt
e
n
u
a
ti
o
n
 T

e
c
h
n
ic

a
l 
A

s
s
is

ta
n
c
e
 

B
u
lle

ti
n
s
 (

T
A

B
S

) 
N

u
m

b
e
r 

1
9
 –

2
1
.

D
e
te

rm
in

e
 t

h
e
 n

a
tu

re
 o

f 
g
e
o
lo

g
ic

 m
a
te

ri
a
ls

 a
n
d
 e

s
ti
m

a
te

 h
y
d
ra

u
lic

 c
o
n
d
u
c
ti
v
it
y
 f

ro
m

 p
u
b
lis

h
e
d
 

m
a
te

ri
a
l 
(o

r 
u
s
e
 "

R
a
n
g
e
 o

f 
V

a
lu

e
s
 o

f 
H

y
d
ra

u
lic

 C
o
n
d
u
c
ti
v
it
y
 a

n
d
 P

e
rm

e
a
b
ili

ty
" 

fi
g
u
re

 i
n
 t

h
e
 

R
e
fe

re
n
c
e
 M

a
te

ri
a
l 
s
h
e
e
t)

. 
U

n
fr

a
c
tu

re
d
 c

la
y
s
 s

h
o
u
ld

 b
e
 s

c
o
re

d
 l
o
w

. 
 S

ilt
s
 s

h
o
u
ld

 b
e
 s

c
o
re

d
 

m
e
d
iu

m
. 

 S
a
n
d
, 

g
ra

v
e
l 
s
h
o
u
ld

 b
e
 s

c
o
re

d
 h

ig
h
. 

 T
h
e
 e

v
a
lu

a
ti
o
n
 o

f 
th

is
 c

a
te

g
o
ry

 i
s
 b

a
s
e
d
 o

n
: 

  

1
) 

T
h
e
 p

re
s
e
n
c
e
 a

n
d
 h

y
d
ra

u
lic

 c
o
n
d
u
c
ti
v
it
y
 (

“K
”)

 o
f 

s
a
tu

ra
te

d
 s

u
b
s
u
rf

a
c
e
 m

a
te

ri
a
ls

 t
h
a
t 

im
p
e
d
e
 t

h
e
 

v
e
rt

ic
a
l 
m

ig
ra

ti
o
n
 o

f 
c
o
n
ta

m
in

a
n
ts

 t
o
 l
o
w

e
r 

a
q
u
if
e
r 

u
n
it
s
 w

h
ic

h
 c

a
n
 o

r 
a
re

 u
s
e
d
 a

s
 a

 d
ri
n
k
in

g
 w

a
te

r 

s
o
u
rc

e
, 

g
ro

u
n
d
w

a
te

r 
e
xp

o
s
u
re

 p
a
th

w
a
y
 o

r 
  

2
) 

T
h
e
 p

re
s
e
n
c
e
 a

n
d
 p

e
rm

e
a
b
ili

ty
 (

“k
”)

 o
f 

u
n
s
a
tu
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te

d
 s

u
b
s
u
rf

a
c
e
 m

a
te

ri
a
ls

 t
h
a
t 

im
p
e
d
e
 t

h
e
 

v
e
rt

ic
a
l 
m

ig
ra

ti
o
n
 o

f 
c
o
n
ta

m
in

a
n
ts

 f
ro

m
 t

h
e
 s

o
u
rc

e
 l
o
c
a
ti
o
n
 t

o
 t

h
e
 s

a
tu

ra
te

d
 w

a
te

r 
ta

b
le

 a
q
u
if
e
r,

 

fi
rs

t 
h
y
d
ro

s
tr

a
ti
g
ra

p
h
ic

 u
n
it
 o

r 
o
th

e
r 

g
ro

u
n
d
w

a
te

r 
p
a
th

w
a
y
. 

C
C

M
E

 N
a
ti

o
n

a
l 
C

la
s
s
if

ic
a
ti

o
n

 S
y

s
te

m
 f

o
r 

C
o

n
ta

m
in

a
te

d
 S

it
e
s

(2
0
0
8
, 

2
0
1
0
 v

 1
.2

)
P

a
g
e
 9

 o
f 

3
0



C
C

M
E

 N
a
ti

o
n

a
l 

C
la

s
s
if

ic
a
ti

o
n

 S
y
s
te

m
 (

2
0
0
8
, 

2
0
1
0
 v

 1
.2

)

(I
I)

 M
ig

ra
ti

o
n

 P
o

te
n

ti
a
l 

(E
v
a
lu

a
ti
o
n
 o

f 
c
o
n
ta

m
in

a
n
t 

m
ig

ra
ti
o
n
 p

a
th

w
a
ys

)

5
5
5
 B

o
o
th

 S
tr

e
e
t,

 O
tt

a
w

a
, 

O
n
ta

ri
o

D
e

fi
n

it
io

n
S

c
o

re
R

a
ti

o
n

a
le

 f
o

r 
S

c
o

re
 

(d
o

c
u

m
e

n
t 

a
n

y
 a

s
s
u

m
p

ti
o

n
s
, 

re
p

o
rt

s
, 

o
r 

s
it
e

-s
p

e
c
if
ic

 i
n

fo
rm

a
ti
o

n
; 

p
ro

v
id

e
 r

e
fe

re
n

c
e

s
)

M
e

th
o

d
 O

f 
E

v
a

lu
a

ti
o

n
N

o
te

s

B
. 

P
o
te

n
ti
a
l 
fo

r 
g
ro

u
n
d
w

a
te

r 
p
a
th

w
a
y
.

e
. 

P
re

c
ip

it
a
ti
o
n
 i
n
fi
lt
ra

ti
o
n
 r

a
te

 

(A
n
n
u
a
l 
p
re

c
ip

it
a
ti
o
n
 f

a
c
to

r 
x 

s
u
rf

a
c
e
 s

o
il 

re
la

ti
v
e
 p

e
rm

e
a
b
ili

ty
 

fa
c
to

r)

H
ig

h
1

M
o
d
e
ra

te
0
.6

L
o
w

0
.4

V
e
ry

 L
o
w

0
.2

N
o
n
e

0

D
o
 N

o
t 

K
n
o
w

0
.4

D
o
 N

o
t 

K
n
o
w

S
c
o
re

0
.4
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 H

y
d
ra

u
lic

 c
o
n
d
u
c
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v
it
y
 o

f 
a
q
u
if
e
r

>
1
0
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m
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2

1
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 t

o
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0
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 c
m
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<
1
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 c

m
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D
o
 N

o
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K
n
o
w

1

D
o
 N

o
t 

K
n
o
w

S
c
o
re

1

P
o
te

n
ti
a
l 
g
ro

u
n
d
w

a
te

r 
p
a
th

w
a
y
 t

o
ta

l
5
.9

A
llo

w
e
d
 P

o
te

n
ti
a
l 
s
c
o
re

--
-

N
o
te

: 
If
 a

 "
k
n
o
w

n
" 

s
c
o
re

 i
s
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b
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WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

pH @25°C 7.39pH Units SM 4500H 30-Dec-13/O
Antimony 0.6 1.5 2.6 4.3µg/g 0.5 EPA 6020 24-Dec-13/O
Arsenic 3.5 7.2 10.9 7.4µg/g 0.5 EPA 6020 24-Dec-13/O
Barium 147 131 335 300µg/g 1 EPA 6010 30-Dec-13/O
Beryllium 0.4 0.3 0.5 0.5µg/g 0.2 EPA 6010 30-Dec-13/O
Boron 6.2 7.8 8.9 9.4µg/g 0.5 EPA 6010 30-Dec-13/O
Boron (HWS) 0.09 0.34 0.56 0.52µg/g 0.02 MOE3470 30-Dec-13/O
Cadmium < 0.5 < 0.5 < 0.5 < 0.5µg/g 0.5 EPA 6010 30-Dec-13/O
Chromium 15 22 33 18µg/g 1 EPA 6010 30-Dec-13/O
Chromium (VI) < 0.5 < 0.5 < 0.5 < 0.5µg/g 0.5 EPA7196A 30-Dec-13/O
Cobalt 8 7 8 6µg/g 1 EPA 6010 30-Dec-13/O
Copper 34 72 316 116µg/g 1 EPA 6010 30-Dec-13/O
Lead 191 118 300 264µg/g 5 EPA 6010 30-Dec-13/O
Mercury 0.188 0.173 0.596 0.220µg/g 0.005 EPA 7471A 24-Dec-13/O
Molybdenum 2 4 6 3µg/g 1 EPA 6010 30-Dec-13/O
Nickel 16 21 17 19µg/g 1 EPA 6010 30-Dec-13/O
Silver 0.9 0.4 0.5 0.3µg/g 0.2 EPA 6010 30-Dec-13/O
Selenium 0.6 0.7 1.5 0.9µg/g 0.5 EPA 6020 24-Dec-13/O
Thallium 0.1 0.1 0.2 0.1µg/g 0.1 EPA 6020 24-Dec-13/O
Tin 7 9 118 16µg/g 5 EPA 6010 30-Dec-13/O
Uranium 0.4 0.9 0.9 0.8µg/g 0.1 EPA 6020 24-Dec-13/O
Vanadium 18 17 23 18µg/g 1 EPA 6010 30-Dec-13/O
Zinc 127 111 390 222µg/g 3 EPA 6010 30-Dec-13/O
Acenaphthene 0.126 0.461 < 0.1 0.306µg/g 0.005 EPA 8270 30-Dec-13/K
Acenaphthylene 0.192 0.092 2.83 0.490µg/g 0.005 EPA 8270 30-Dec-13/K
Anthracene 0.528 1.42 1.89 1.48µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(a)anthracene 1.51 3.09 13.2 3.61µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(a)pyrene 1.55 3.03 16.4 3.74µg/g 0.005 EPA 8270 30-Dec-13/K

Page 1 of 6.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID for B13-
32999-4 to BHMW2-SS3B.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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Report To:
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CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

Benzo(b)fluoranthene 2.07 3.95 22.1 4.91µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(g,h,i)perylene 0.747 1.45 7.85 1.77µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(k)fluoranthene 0.744 1.57 8.41 1.97µg/g 0.005 EPA 8270 30-Dec-13/K
Biphenyl, 1, 1- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Bis(2-Chloroethyl)ether < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Bis(2-Chloroisopropyl)ether < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Bis(2-ethylhexyl) Phthalate < 1 < 7 < 10 < 5µg/g 0.5 EPA 8270 30-Dec-13/K
Chloroaniline, 4- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Chlorophenol, 2- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Chrysene 1.42 2.91 12.8 3.33µg/g 0.005 EPA 8270 30-Dec-13/K
Dibenzo(a,h)anthracene 0.277 0.435 2.57 0.572µg/g 0.005 EPA 8270 30-Dec-13/K
Dichlorobenzene,1,2- < 0.02 < 0.1 < 0.3 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Dichlorobenzene,1,3- < 0.02 < 0.1 < 0.3 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Dichlorobenzene,1,4- < 0.02 < 0.1 < 0.3 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Dichlorobenzidine, 3,3'- < 0.1 < 0.7 < 1 < 0.5µg/g 0.05 EPA 8270 30-Dec-13/K
Dichlorophenol, 2,4- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Diethyl Phthalate < 0.2 < 1 < 3 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dimethylphenol, 2,4- < 0.2 < 1 < 3 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dimethyl Phthalate < 0.2 < 1 < 3 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dinitrophenol, 2,4- < 0.2 < 1 < 3 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dinitrotoluene, 2,4- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Fluoranthene 3.32 7.16 26.6 8.36µg/g 0.005 EPA 8270 30-Dec-13/K
Fluorene 0.182 0.500 0.236 0.541µg/g 0.005 EPA 8270 30-Dec-13/K
Hexachlorobenzene < 0.02 < 0.1 < 0.3 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Hexachlorobutadiene < 0.02 < 0.1 < 0.3 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Hexachloroethane < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Indeno(1,2,3,-cd)pyrene 1.13 2.09 12.2 2.77µg/g 0.005 EPA 8270 30-Dec-13/K
Methylnaphthalene,1- < 0.01 < 0.07 < 0.1 0.082µg/g 0.005 EPA 8270 30-Dec-13/K

Page 2 of 6.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID for B13-
32999-4 to BHMW2-SS3B.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (i)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

Methylnaphthalene,2- 0.027 < 0.07 < 0.1 0.112µg/g 0.005 EPA 8270 30-Dec-13/K
Naphthalene 0.044 < 0.07 < 0.1 0.092µg/g 0.005 EPA 8270 30-Dec-13/K
Pentachlorophenol < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Phenanthrene 1.90 5.02 7.14 5.26µg/g 0.005 EPA 8270 30-Dec-13/K
Phenol < 0.02 < 0.1 < 0.3 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Pyrene 2.66 5.90 21.8 7.03µg/g 0.005 EPA 8270 30-Dec-13/K
Trichlorobenzene,1,2,4- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Trichlorophenol, 2,4,5- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Trichlorophenol 2,4,6- < 0.05 < 0.3 < 0.6 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Tribromophenol, 2,4,6- (SS) 97.0 95.0 140 97.0% rec. 10 EPA 8270 30-Dec-13/K
Terphenyl-d14 (SS) 93.0 94.0 105 96.0% rec. 10 EPA 8270 30-Dec-13/K

Page 3 of 6.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID for B13-
32999-4 to BHMW2-SS3B.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (i)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

pH @25°C pH Units SM 4500H 30-Dec-13/O
Antimony 1.4 3.8µg/g 0.5 EPA 6020 24-Dec-13/O
Arsenic 7.9 6.9µg/g 0.5 EPA 6020 24-Dec-13/O
Barium 157 307µg/g 1 EPA 6010 30-Dec-13/O
Beryllium 0.4 0.4µg/g 0.2 EPA 6010 30-Dec-13/O
Boron 9.4 9.8µg/g 0.5 EPA 6010 30-Dec-13/O
Boron (HWS) 0.38 0.50µg/g 0.02 MOE3470 30-Dec-13/O
Cadmium < 0.5 < 0.5µg/g 0.5 EPA 6010 30-Dec-13/O
Chromium 22 20µg/g 1 EPA 6010 30-Dec-13/O
Chromium (VI) < 0.5 < 0.5µg/g 0.5 EPA7196A 30-Dec-13/O
Cobalt 8 6µg/g 1 EPA 6010 30-Dec-13/O
Copper 45 52µg/g 1 EPA 6010 30-Dec-13/O
Lead 116 286µg/g 5 EPA 6010 30-Dec-13/O
Mercury 0.177 0.219µg/g 0.005 EPA 7471A 24-Dec-13/O
Molybdenum 3 3µg/g 1 EPA 6010 30-Dec-13/O
Nickel 30 19µg/g 1 EPA 6010 30-Dec-13/O
Silver 0.3 0.3µg/g 0.2 EPA 6010 30-Dec-13/O
Selenium 0.9 0.9µg/g 0.5 EPA 6020 24-Dec-13/O
Thallium 0.2 0.1µg/g 0.1 EPA 6020 24-Dec-13/O
Tin 9 14µg/g 5 EPA 6010 30-Dec-13/O
Uranium 0.7 0.7µg/g 0.1 EPA 6020 24-Dec-13/O
Vanadium 18 18µg/g 1 EPA 6010 30-Dec-13/O
Zinc 115 224µg/g 3 EPA 6010 30-Dec-13/O
Acenaphthene 0.128 0.413µg/g 0.005 EPA 8270 30-Dec-13/K
Acenaphthylene 0.351 1.07µg/g 0.005 EPA 8270 30-Dec-13/K
Anthracene 0.767 2.22µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(a)anthracene 2.74 5.48µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(a)pyrene 2.94 5.43µg/g 0.005 EPA 8270 30-Dec-13/K

Page 4 of 6.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID for B13-
32999-4 to BHMW2-SS3B.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (i)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

Benzo(b)fluoranthene 4.07 7.59µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(g,h,i)perylene 1.34 2.33µg/g 0.005 EPA 8270 30-Dec-13/K
Benzo(k)fluoranthene 1.27 2.72µg/g 0.005 EPA 8270 30-Dec-13/K
Biphenyl, 1, 1- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Bis(2-Chloroethyl)ether < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Bis(2-Chloroisopropyl)ether < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Bis(2-ethylhexyl) Phthalate < 5 < 5µg/g 0.5 EPA 8270 30-Dec-13/K
Chloroaniline, 4- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Chlorophenol, 2- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Chrysene 2.61 5.08µg/g 0.005 EPA 8270 30-Dec-13/K
Dibenzo(a,h)anthracene 0.522 0.784µg/g 0.005 EPA 8270 30-Dec-13/K
Dichlorobenzene,1,2- < 0.1 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Dichlorobenzene,1,3- < 0.1 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Dichlorobenzene,1,4- < 0.1 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Dichlorobenzidine, 3,3'- < 0.5 < 0.5µg/g 0.05 EPA 8270 30-Dec-13/K
Dichlorophenol, 2,4- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Diethyl Phthalate < 1 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dimethylphenol, 2,4- < 1 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dimethyl Phthalate < 1 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dinitrophenol, 2,4- < 1 < 1µg/g 0.1 EPA 8270 30-Dec-13/K
Dinitrotoluene, 2,4- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Fluoranthene 6.30 13.4µg/g 0.005 EPA 8270 30-Dec-13/K
Fluorene 0.234 0.879µg/g 0.005 EPA 8270 30-Dec-13/K
Hexachlorobenzene < 0.1 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Hexachlorobutadiene < 0.1 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Hexachloroethane < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Indeno(1,2,3,-cd)pyrene 2.13 3.53µg/g 0.005 EPA 8270 30-Dec-13/K
Methylnaphthalene,1- < 0.05 0.138µg/g 0.005 EPA 8270 30-Dec-13/K

Page 5 of 6.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID for B13-
32999-4 to BHMW2-SS3B.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (i)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

Methylnaphthalene,2- < 0.05 0.212µg/g 0.005 EPA 8270 30-Dec-13/K
Naphthalene < 0.05 0.381µg/g 0.005 EPA 8270 30-Dec-13/K
Pentachlorophenol < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Phenanthrene 2.98 8.69µg/g 0.005 EPA 8270 30-Dec-13/K
Phenol < 0.1 < 0.1µg/g 0.01 EPA 8270 30-Dec-13/K
Pyrene 5.28 11.2µg/g 0.005 EPA 8270 30-Dec-13/K
Trichlorobenzene,1,2,4- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Trichlorophenol, 2,4,5- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Trichlorophenol 2,4,6- < 0.2 < 0.2µg/g 0.02 EPA 8270 30-Dec-13/K
Tribromophenol, 2,4,6- (SS) 87.0 110% rec. 10 EPA 8270 30-Dec-13/K
Terphenyl-d14 (SS) 96.0 112% rec. 10 EPA 8270 30-Dec-13/K

Page 6 of 6.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID for B13-
32999-4 to BHMW2-SS3B.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B14-00396

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

07-Jan-14DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

Rev. 1
C.O.C.: G26679

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW-3Client I.D.
B14-00396-1Sample I.D.

07-Jan-14Date Collected

Acenaphthene < 0.05µg/L 0.05 EPA 8270 15-Jan-14/K
Acenaphthylene 0.32µg/L 0.05 EPA 8270 15-Jan-14/K
Anthracene 0.15µg/L 0.05 EPA 8270 15-Jan-14/K
Benzo(a)anthracene 0.98µg/L 0.05 EPA 8270 15-Jan-14/K
Benzo(a)pyrene 1.19µg/L 0.01 EPA 8270 15-Jan-14/K
Benzo(b)fluoranthene 1.29µg/L 0.05 EPA 8270 15-Jan-14/K
Benzo(g,h,i)perylene 0.78µg/L 0.05 EPA 8270 15-Jan-14/K
Benzo(k)fluoranthene 0.52µg/L 0.05 EPA 8270 15-Jan-14/K
Biphenyl, 1, 1- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Bis(2-Chloroethyl)ether < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Bis(2-Chloroisopropyl)ether < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Bis(2-ethylhexyl) Phthalate < 5µg/L 5 EPA 8270 15-Jan-14/K
Chloroaniline, 4- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Chlorophenol, 2- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Chrysene 0.96µg/L 0.05 EPA 8270 15-Jan-14/K
Dibenzo(a,h)anthracene 0.22µg/L 0.05 EPA 8270 15-Jan-14/K
Dichlorobenzidine, 3,3'- < 0.5µg/L 0.5 EPA 8270 15-Jan-14/K
Dichlorophenol, 2,4- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Diethyl Phthalate < 1µg/L 1 EPA 8270 15-Jan-14/K
Dimethyl Phthalate < 1µg/L 1 EPA 8270 15-Jan-14/K
Dimethylphenol, 2,4- < 1µg/L 1 EPA 8270 15-Jan-14/K
Dinitrophenol, 2,4- < 1µg/L 1 EPA 8270 15-Jan-14/K
Dinitrotoluene, 2,4- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Fluoranthene 1.55µg/L 0.05 EPA 8270 15-Jan-14/K
Fluorene < 0.05µg/L 0.05 EPA 8270 15-Jan-14/K
Indeno(1,2,3,-cd)pyrene 0.88µg/L 0.05 EPA 8270 15-Jan-14/K
Methylnaphthalene,1- < 0.05µg/L 0.05 EPA 8270 15-Jan-14/K
Methylnaphthalene,2- < 0.05µg/L 0.05 EPA 8270 15-Jan-14/K

Page 1 of 2.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID from 
BHMW-1 to BHMW-3.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B14-00396

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

07-Jan-14DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

Rev. 1
C.O.C.: G26679

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW-3Client I.D.
B14-00396-1Sample I.D.

07-Jan-14Date Collected

Naphthalene 0.06µg/L 0.05 EPA 8270 15-Jan-14/K
Pentachlorophenol < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Phenanthrene 0.43µg/L 0.05 EPA 8270 15-Jan-14/K
Phenol < 0.1µg/L 0.1 EPA 8270 15-Jan-14/K
Pyrene 1.48µg/L 0.05 EPA 8270 15-Jan-14/K
Trichlorobenzene,1,2,4- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Trichlorophenol 2,4,6- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Trichlorophenol, 2,4,5- < 0.2µg/L 0.2 EPA 8270 15-Jan-14/K
Terphenyl-d14 (SS) 67.0% rec. 10 EPA 8270 15-Jan-14/K
Tribromophenol, 2,4,6- (SS) 68.0% rec. 10 EPA 8270 15-Jan-14/K

Page 2 of 2.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

NOTE: Revision created upon request from client to change sample ID from 
BHMW-1 to BHMW-3.

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

B-95 B-91 BHMW-1 BHMW-2Client I.D.
B13-33197-1 B13-33197-2 B13-33197-3 B13-33197-4Sample I.D.

28-Dec-13 28-Dec-13 28-Dec-13 28-Dec-13Date Collected

Antimony 0.3 0.2 1.7 1.6µg/L 0.1 EPA 200.8 07-Jan-14/O
Arsenic 0.2 0.4 1.7 < 0.1µg/L 0.1 EPA 200.8 07-Jan-14/O
Barium 100 127 526 959µg/L 1 SM 3120 31-Dec-13/O
Beryllium < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 200.8 07-Jan-14/O
Boron 47 108 108 142µg/L 5 SM 3120 31-Dec-13/O
Cadmium < 0.015 < 0.015 0.180 1.20µg/L 0.02 EPA 200.8 07-Jan-14/O
Chromium < 2 < 2 < 2 < 2µg/L 2 SM 3120 31-Dec-13/O
Chromium (VI) < 2 < 2 < 2 < 2µg/L 2 MOEE 3056 31-Dec-13/O 1 1 1 1

Cobalt 3.8 4.8 4.3 11.0µg/L 0.1 EPA 200.8 07-Jan-14/O
Copper 1.9 2.3 17.0 16.9µg/L 0.1 EPA 200.8 07-Jan-14/O
Lead 0.46 0.02 0.43 1.02µg/L 0.02 EPA 200.8 07-Jan-14/O
Mercury < 0.02 < 0.02 < 0.02 < 0.02µg/L 0.02 SM 3112 B 31-Dec-13/O
Molybdenum 2.1 4.9 34.2 80.7µg/L 0.1 EPA 200.8 07-Jan-14/O
Nickel < 10 < 10 10 10µg/L 10 SM 3120 31-Dec-13/O
Selenium 3 2 8 4µg/L 1 EPA 200.8 07-Jan-14/O
Silver < 0.02 < 0.02 0.07 0.17µg/L 0.02 EPA 200.8 07-Jan-14/O
Thallium < 0.05 < 0.05 0.29 0.52µg/L 0.05 EPA 200.8 07-Jan-14/O
Uranium 4.66 4.53 4.76 7.17µg/L 0.05 EPA 200.8 07-Jan-14/O
Vanadium 1.1 1.0 4.8 2.1µg/L 0.1 EPA 200.8 07-Jan-14/O
Zinc < 5 < 5 < 5 126µg/L 5 SM 3120 31-Dec-13/O
Acenaphthene < 0.05 < 0.05 < 0.07 0.25µg/L 0.05 EPA 8270 03-Jan-14/K
Acenaphthylene < 0.05 < 0.05 < 0.07 0.76µg/L 0.05 EPA 8270 03-Jan-14/K
Anthracene < 0.05 < 0.05 < 0.07 1.11µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(a)anthracene < 0.05 < 0.05 0.08 3.68µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(a)pyrene < 0.01 < 0.01 0.040 3.85µg/L 0.01 EPA 8270 03-Jan-14/K
Benzo(b)fluoranthene < 0.05 < 0.05 0.07 5.47µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(g,h,i)perylene < 0.05 < 0.05 < 0.07 2.62µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(k)fluoranthene < 0.05 < 0.05 < 0.07 1.89µg/L 0.05 EPA 8270 03-Jan-14/K

Page 1 of 8.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
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Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

B-95 B-91 BHMW-1 BHMW-2Client I.D.
B13-33197-1 B13-33197-2 B13-33197-3 B13-33197-4Sample I.D.

28-Dec-13 28-Dec-13 28-Dec-13 28-Dec-13Date Collected

Biphenyl, 1, 1- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Bis(2-Chloroethyl)ether < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Bis(2-Chloroisopropyl)ether < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Bis(2-ethylhexyl) Phthalate < 5 44 < 5 < 5µg/L 5 EPA 8270 03-Jan-14/K
Chloroaniline, 4- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Chlorophenol, 2- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Chrysene < 0.05 < 0.05 0.08 3.86µg/L 0.05 EPA 8270 03-Jan-14/K
Dibenzo(a,h)anthracene < 0.05 < 0.05 < 0.07 0.57µg/L 0.05 EPA 8270 03-Jan-14/K
Dichlorobenzidine, 3,3'- < 0.5 < 0.5 < 0.7 < 0.5µg/L 0.5 EPA 8270 03-Jan-14/K
Dichlorophenol, 2,4- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Diethyl Phthalate < 1 < 1 < 1 < 1µg/L 1 EPA 8270 03-Jan-14/K
Dimethyl Phthalate < 1 < 1 < 1 < 1µg/L 1 EPA 8270 03-Jan-14/K
Dimethylphenol, 2,4- < 1 < 1 < 1 < 1µg/L 1 EPA 8270 03-Jan-14/K
Dinitrophenol, 2,4- < 1 < 1 < 1 < 1µg/L 1 EPA 8270 03-Jan-14/K
Dinitrotoluene, 2,4- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Fluoranthene 0.05 0.05 0.19 7.21µg/L 0.05 EPA 8270 03-Jan-14/K
Fluorene < 0.05 < 0.05 < 0.07 0.42µg/L 0.05 EPA 8270 03-Jan-14/K
Indeno(1,2,3,-cd)pyrene < 0.05 < 0.05 < 0.07 2.86µg/L 0.05 EPA 8270 03-Jan-14/K
Methylnaphthalene,1- < 0.05 < 0.05 < 0.07 0.08µg/L 0.05 EPA 8270 03-Jan-14/K
Methylnaphthalene,2- < 0.05 < 0.05 < 0.07 0.07µg/L 0.05 EPA 8270 03-Jan-14/K
Naphthalene < 0.05 < 0.05 < 0.07 0.09µg/L 0.05 EPA 8270 03-Jan-14/K
Pentachlorophenol < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Phenanthrene < 0.05 < 0.05 < 0.07 4.15µg/L 0.05 EPA 8270 03-Jan-14/K
Phenol < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8270 03-Jan-14/K
Pyrene < 0.05 0.05 0.15 6.34µg/L 0.05 EPA 8270 03-Jan-14/K
Trichlorobenzene,1,2,4- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Trichlorophenol 2,4,6- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Trichlorophenol, 2,4,5- < 0.2 < 0.2 < 0.3 < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
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Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

B-95 B-91 BHMW-1 BHMW-2Client I.D.
B13-33197-1 B13-33197-2 B13-33197-3 B13-33197-4Sample I.D.

28-Dec-13 28-Dec-13 28-Dec-13 28-Dec-13Date Collected

Terphenyl-d14 (SS) 104 103 105 94.0% rec. 10 EPA 8270 03-Jan-14/K
Tribromophenol, 2,4,6- (SS) 87.0 82.0 118 112% rec. 10 EPA 8270 03-Jan-14/K
Acetone < 2 < 2 < 2 < 2µg/L 2 EPA 8260 30-Dec-13/O
Benzene < 0.5 < 0.5 < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
Bromodichloromethane < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Bromoform < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Bromomethane < 0.3 < 0.3 < 0.3 < 0.3µg/L 0.3 EPA 8260 30-Dec-13/O
Carbon Tetrachloride < 0.2 < 0.2 < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Monochlorobenzene  
(Chlorobenzene)

< 0.2 < 0.2 < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O

Chloroform < 0.3 < 0.3 1.0 2.2µg/L 0.3 EPA 8260 30-Dec-13/O
Dibromochloromethane < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O

Dichlorobenzene,1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichlorobenzene,1,3- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichlorobenzene,1,4- < 0.2 < 0.2 < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Dichlorodifluoromethane < 1 < 1 < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Dichloroethane,1,1- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethane,1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethene, 1,1- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethene, cis-1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethene, trans-1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropane,1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropene, cis-1,3- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropene, trans-1,3- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropene 1,3- 
cis+trans

< 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O

Ethylbenzene < 0.5 < 0.5 < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
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Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill
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10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

B-95 B-91 BHMW-1 BHMW-2Client I.D.
B13-33197-1 B13-33197-2 B13-33197-3 B13-33197-4Sample I.D.

28-Dec-13 28-Dec-13 28-Dec-13 28-Dec-13Date Collected

Hexane < 1 < 1 < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Dichloromethane 
(Methylene Chloride)

< 0.3 < 0.3 < 0.3 < 0.3µg/L 0.3 EPA 8260 30-Dec-13/O

Methyl Ethyl Ketone < 1 < 1 < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Methyl Isobutyl Ketone < 1 < 1 < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Methyl-t-butyl Ether < 1 < 1 < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Styrene < 0.5 < 0.5 < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
Tetrachloroethane,1,1,1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Tetrachloroethane,1,1,2,2- < 0.4 < 0.4 < 0.4 < 0.4µg/L 0.4 EPA 8260 30-Dec-13/O
Tetrachloroethylene < 0.2 < 0.2 < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Toluene < 0.5 < 0.5 < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
Trichloroethane,1,1,1- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Trichloroethane,1,1,2- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Trichloroethylene < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Trichlorofluoromethane < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Vinyl Chloride < 0.2 < 0.2 < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Xylene, m,p- < 0.4 < 0.4 < 0.4 < 0.4µg/L 0.4 EPA 8260 30-Dec-13/O
Xylene, o- < 0.1 < 0.1 < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Xylene, m,p,o- < 0.4 < 0.4 < 0.4 < 0.4µg/L 0.4 EPA 8260 30-Dec-13/O
Dichloroethane-d4,1,2-(SS) 80.0 81.2 95.0 99.0% EPA 8260 30-Dec-13/O
Toluene-d8 (SS) 98.4 99.6 95.3 96.2% EPA 8260 30-Dec-13/O
Bromofluorobenzene,4(SS) 103 94.1 101 101% EPA 8260 30-Dec-13/O
PHC F1 (C6-C10) < 10 < 10 < 10 < 10µg/L 10 MOE E3421 02-Jan-14/O
PHC F2 (>C10-C16) < 50 < 50 < 50 < 50µg/L 50 MOE E3421 06-Jan-14/O
PHC F3 (>C16-C34) < 400 < 400 < 400 < 400µg/L 400 MOE E3421 06-Jan-14/O
PHC F4 (>C34-C50) < 400 < 400 < 400 < 400µg/L 400 MOE E3421 06-Jan-14/O

1 . Chromium (VI) result is based on total chromium
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Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.
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Lab Manager - Ottawa District
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Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW-3 DUP 1Client I.D.
B13-33197-5 B13-33197-6Sample I.D.

28-Dec-13 28-Dec-13Date Collected

Antimony 1.8 < 0.1µg/L 0.1 EPA 200.8 07-Jan-14/O
Arsenic 1.8 0.4µg/L 0.1 EPA 200.8 07-Jan-14/O
Barium 287 97µg/L 1 SM 3120 31-Dec-13/O
Beryllium < 0.1 < 0.1µg/L 0.1 EPA 200.8 07-Jan-14/O
Boron 205 48µg/L 5 SM 3120 31-Dec-13/O
Cadmium 0.809 < 0.015µg/L 0.02 EPA 200.8 07-Jan-14/O
Chromium < 2 < 2µg/L 2 SM 3120 31-Dec-13/O
Chromium (VI) < 2 < 2µg/L 2 MOEE 3056 31-Dec-13/O 1 1

Cobalt 6.8 0.8µg/L 0.1 EPA 200.8 07-Jan-14/O
Copper 19.9 1.7µg/L 0.1 EPA 200.8 07-Jan-14/O
Lead 1.84 0.12µg/L 0.02 EPA 200.8 07-Jan-14/O
Mercury < 0.02 < 0.02µg/L 0.02 SM 3112 B 31-Dec-13/O
Molybdenum 391 3.2µg/L 0.1 EPA 200.8 07-Jan-14/O
Nickel 20 < 10µg/L 10 SM 3120 31-Dec-13/O
Selenium 10 2µg/L 1 EPA 200.8 07-Jan-14/O
Silver 0.14 < 0.02µg/L 0.02 EPA 200.8 07-Jan-14/O
Thallium 0.38 < 0.05µg/L 0.05 EPA 200.8 07-Jan-14/O
Uranium 9.20 3.86µg/L 0.05 EPA 200.8 07-Jan-14/O
Vanadium 1.3 1.6µg/L 0.1 EPA 200.8 07-Jan-14/O
Zinc 9 < 5µg/L 5 SM 3120 31-Dec-13/O
Acenaphthene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Acenaphthylene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Anthracene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(a)anthracene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(a)pyrene < 0.01µg/L 0.01 EPA 8270 03-Jan-14/K
Benzo(b)fluoranthene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(g,h,i)perylene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Benzo(k)fluoranthene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
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Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
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10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW-3 DUP 1Client I.D.
B13-33197-5 B13-33197-6Sample I.D.

28-Dec-13 28-Dec-13Date Collected

Biphenyl, 1, 1- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Bis(2-Chloroethyl)ether < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Bis(2-Chloroisopropyl)ether < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Bis(2-ethylhexyl) Phthalate < 5µg/L 5 EPA 8270 03-Jan-14/K
Chloroaniline, 4- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Chlorophenol, 2- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Chrysene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Dibenzo(a,h)anthracene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Dichlorobenzidine, 3,3'- < 0.5µg/L 0.5 EPA 8270 03-Jan-14/K
Dichlorophenol, 2,4- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Diethyl Phthalate < 1µg/L 1 EPA 8270 03-Jan-14/K
Dimethyl Phthalate < 1µg/L 1 EPA 8270 03-Jan-14/K
Dimethylphenol, 2,4- < 1µg/L 1 EPA 8270 03-Jan-14/K
Dinitrophenol, 2,4- < 1µg/L 1 EPA 8270 03-Jan-14/K
Dinitrotoluene, 2,4- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Fluoranthene 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Fluorene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Indeno(1,2,3,-cd)pyrene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Methylnaphthalene,1- < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Methylnaphthalene,2- < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Naphthalene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Pentachlorophenol < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Phenanthrene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Phenol < 0.1µg/L 0.1 EPA 8270 03-Jan-14/K
Pyrene < 0.05µg/L 0.05 EPA 8270 03-Jan-14/K
Trichlorobenzene,1,2,4- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Trichlorophenol 2,4,6- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
Trichlorophenol, 2,4,5- < 0.2µg/L 0.2 EPA 8270 03-Jan-14/K
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Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
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10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW-3 DUP 1Client I.D.
B13-33197-5 B13-33197-6Sample I.D.

28-Dec-13 28-Dec-13Date Collected

Terphenyl-d14 (SS) 107% rec. 10 EPA 8270 03-Jan-14/K
Tribromophenol, 2,4,6- (SS) 94.0% rec. 10 EPA 8270 03-Jan-14/K
Acetone < 2 < 2µg/L 2 EPA 8260 30-Dec-13/O
Benzene < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
Bromodichloromethane < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Bromoform < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Bromomethane < 0.3 < 0.3µg/L 0.3 EPA 8260 30-Dec-13/O
Carbon Tetrachloride < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Monochlorobenzene  
(Chlorobenzene)

< 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O

Chloroform 2.8 < 0.3µg/L 0.3 EPA 8260 30-Dec-13/O
Dibromochloromethane < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O

Dichlorobenzene,1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichlorobenzene,1,3- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichlorobenzene,1,4- < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Dichlorodifluoromethane < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Dichloroethane,1,1- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethane,1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethene, 1,1- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethene, cis-1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloroethene, trans-1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropane,1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropene, cis-1,3- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropene, trans-1,3- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Dichloropropene 1,3- 
cis+trans

< 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O

Ethylbenzene < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O

Page 7 of 8.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

10-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-33197

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

30-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G37498

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW-3 DUP 1Client I.D.
B13-33197-5 B13-33197-6Sample I.D.

28-Dec-13 28-Dec-13Date Collected

Hexane < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Dichloromethane 
(Methylene Chloride)

< 0.3 < 0.3µg/L 0.3 EPA 8260 30-Dec-13/O

Methyl Ethyl Ketone < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Methyl Isobutyl Ketone < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Methyl-t-butyl Ether < 1 < 1µg/L 1 EPA 8260 30-Dec-13/O
Styrene < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
Tetrachloroethane,1,1,1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Tetrachloroethane,1,1,2,2- < 0.4 < 0.4µg/L 0.4 EPA 8260 30-Dec-13/O
Tetrachloroethylene < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Toluene < 0.5 < 0.5µg/L 0.5 EPA 8260 30-Dec-13/O
Trichloroethane,1,1,1- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Trichloroethane,1,1,2- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Trichloroethylene < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Trichlorofluoromethane < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Vinyl Chloride < 0.2 < 0.2µg/L 0.2 EPA 8260 30-Dec-13/O
Xylene, m,p- < 0.4 < 0.4µg/L 0.4 EPA 8260 30-Dec-13/O
Xylene, o- < 0.1 < 0.1µg/L 0.1 EPA 8260 30-Dec-13/O
Xylene, m,p,o- < 0.4 < 0.4µg/L 0.4 EPA 8260 30-Dec-13/O
Dichloroethane-d4,1,2-(SS) 93.1 92.9% EPA 8260 30-Dec-13/O
Toluene-d8 (SS) 96.8 96.6% EPA 8260 30-Dec-13/O
Bromofluorobenzene,4(SS) 103 105% EPA 8260 30-Dec-13/O
PHC F1 (C6-C10) < 10 < 10µg/L 10 MOE E3421 02-Jan-14/O
PHC F2 (>C10-C16) < 50 < 50µg/L 50 MOE E3421 06-Jan-14/O
PHC F3 (>C16-C34) < 400 < 400µg/L 400 MOE E3421 06-Jan-14/O
PHC F4 (>C34-C50) < 400 < 400µg/L 400 MOE E3421 06-Jan-14/O

1 . Chromium (VI) result is based on total chromium

Page 8 of 8.

Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit
Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

% moisture 16.4 12.2 22.1 12.8% 0.1 24-Dec-13/O
Acetone < 0.5 < 0.5 < 0.5 < 0.5µg/g 0.5 EPA 8260 24-Dec-13/R
Benzene < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Bromodichloromethane < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Bromoform < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Bromomethane < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Carbon Tetrachloride < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Monochlorobenzene  
(Chlorobenzene)

< 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Chloroform < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dibromochloromethane < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichlorobenzene,1,2- < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichlorobenzene,1,3- < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichlorobenzene,1,4- < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichlorodifluoromethane < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichloroethane,1,1- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloroethane,1,2- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloroethylene,1,1- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Page 1 of 8.

Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

Dichloroethene, cis-1,2- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloroethene, trans-1,2- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropane,1,2- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropene, cis-1,3- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropene, trans-1,3- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropene 1,3- 
cis+trans

< 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Ethylbenzene < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Hexane < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Methyl Ethyl Ketone < 0.5 < 0.5 < 0.5 < 0.5µg/g 0.5 EPA 8260 24-Dec-13/R
Methyl Isobutyl Ketone < 0.5 < 0.5 < 0.5 < 0.5µg/g 0.5 EPA 8260 24-Dec-13/R
Methyl-t-butyl Ether < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichloromethane 
(Methylene Chloride)

< 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R

Styrene < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Tetrachloroethane,1,1,1,2- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Tetrachloroethane,1,1,2,2- < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R

Page 2 of 8.

Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

Tetrachloroethylene < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Toluene < 0.2 < 0.2 < 0.2 < 0.2µg/g 0.2 EPA 8260 24-Dec-13/R
Trichlorobenzene,1,2,4- < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Trichloroethane,1,1,1- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Trichloroethane,1,1,2- < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Trichloroethylene < 0.05 < 0.05 < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Trichlorofluoromethane < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Vinyl Chloride < 0.02 < 0.02 < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Xylene, m,p- < 0.03 < 0.03 < 0.03 < 0.03µg/g 0.03 EPA 8260 24-Dec-13/R
Xylene, o- < 0.03 < 0.03 < 0.03 < 0.03µg/g 0.03 EPA 8260 24-Dec-13/R
Xylene, m,p,o- < 0.03 < 0.03 < 0.03 < 0.03µg/g 0.03 EPA 8260 24-Dec-13/R
Dibromofluoromethane 
(SS)

93.4 90.3 90.5 89.7% rec. EPA 8260 24-Dec-13/R

Toluene-d8 (SS) 102 97.5 100 101% rec. EPA 8260 24-Dec-13/R
Bromofluorobenzene,4(SS) 96.7 97.1 96.3 94.9% rec. EPA 8260 24-Dec-13/R
PHC F1 (C6-C10) < 10 < 10 < 10 < 10µg/g 10 CWS Tier 1 24-Dec-13/R
PHC F2 (>C10-C16) 7 14 18 21µg/g 3 MOE E3398 02-Jan-14/O
PHC F3 (>C16-C34) 101 300 906 621µg/g 9 MOE E3398 02-Jan-14/O

Page 3 of 8.

Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW1-SS1 BHMW3-SS1 BHMW3-SS3 BHMW2-SS3BClient I.D.
B13-32999-1 B13-32999-2 B13-32999-3 B13-32999-4Sample I.D.

21-Dec-13 21-Dec-13 21-Dec-13 21-Dec-13Date Collected

PHC F4 (>C34-C50) 22 96 245 328µg/g 8 MOE E3398 02-Jan-14/O

Page 4 of 8.

Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

% moisture 9.5 11.5% 0.1 24-Dec-13/O
Acetone < 0.5 < 0.5µg/g 0.5 EPA 8260 24-Dec-13/R
Benzene < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Bromodichloromethane < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Bromoform < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Bromomethane < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Carbon Tetrachloride < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Monochlorobenzene  
(Chlorobenzene)

< 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Chloroform < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dibromochloromethane < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichlorobenzene,1,2- < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichlorobenzene,1,3- < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichlorobenzene,1,4- < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichlorodifluoromethane < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichloroethane,1,1- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloroethane,1,2- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloroethylene,1,1- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Page 5 of 8.

Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

Dichloroethene, cis-1,2- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloroethene, trans-1,2- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropane,1,2- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropene, cis-1,3- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropene, trans-1,3- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Dichloropropene 1,3- 
cis+trans

< 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Ethylbenzene < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R

Hexane < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Methyl Ethyl Ketone < 0.5 < 0.5µg/g 0.5 EPA 8260 24-Dec-13/R
Methyl Isobutyl Ketone < 0.5 < 0.5µg/g 0.5 EPA 8260 24-Dec-13/R
Methyl-t-butyl Ether < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Dichloromethane 
(Methylene Chloride)

< 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R

Styrene < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Tetrachloroethane,1,1,1,2- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Tetrachloroethane,1,1,2,2- < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R

Page 6 of 8.

Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill



131-20711-06

17-Jan-14DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B13-32999 (ii)

WSP Canada Inc.
300-2611 Queensway Drive, 
Ottawa ON K2B 8K2 Canada

Report To:

Attention: Vahid Arasteh

23-Dec-13DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 1
C.O.C.: G37495

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

Tetrachloroethylene < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Toluene < 0.2 < 0.2µg/g 0.2 EPA 8260 24-Dec-13/R
Trichlorobenzene,1,2,4- < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Trichloroethane,1,1,1- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Trichloroethane,1,1,2- < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Trichloroethylene < 0.05 < 0.05µg/g 0.05 EPA 8260 24-Dec-13/R
Trichlorofluoromethane < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Vinyl Chloride < 0.02 < 0.02µg/g 0.02 EPA 8260 24-Dec-13/R
Xylene, m,p- < 0.03 < 0.03µg/g 0.03 EPA 8260 24-Dec-13/R
Xylene, o- < 0.03 < 0.03µg/g 0.03 EPA 8260 24-Dec-13/R
Xylene, m,p,o- < 0.03 < 0.03µg/g 0.03 EPA 8260 24-Dec-13/R
Dibromofluoromethane 
(SS)

92.8 93.1% rec. EPA 8260 24-Dec-13/R

Toluene-d8 (SS) 102 103% rec. EPA 8260 24-Dec-13/R
Bromofluorobenzene,4(SS) 95.1 95.8% rec. EPA 8260 24-Dec-13/R
PHC F1 (C6-C10) < 10 < 10µg/g 10 CWS Tier 1 24-Dec-13/R
PHC F2 (>C10-C16) 11 19µg/g 3 MOE E3398 02-Jan-14/O
PHC F3 (>C16-C34) 186 584µg/g 9 MOE E3398 02-Jan-14/O
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Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem
Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill
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CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference

Method
Date/Site 
Analyzed

BHMW2-SS1 Dup-1Client I.D.
B13-32999-5 B13-32999-6Sample I.D.

21-Dec-13 21-Dec-13Date Collected

PHC F4 (>C34-C50) 89 324µg/g 8 MOE E3398 02-Jan-14/O
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Lab Manager - Ottawa District
Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

M.D.L. = Method Detection Limit

NOTE: Revision created upon request from client to change sample ID for B13-32999-4 to BHMW2-SS3B.

Greg Clarkin , BSc., C. Chem

µg/g = micrograms per gram (parts per million) and is equal to mg/Kg
F1 C6-C10 hydrocarbons in µg/g, (F1-btex if requested)
F2 C10-C16 hydrocarbons in µg/g, (F2-napth if requested)
F3 C16-C34 hydrocarbons in µg/g, (F3-pah if requested)
F4 C34-C50 hydrocarbons in µg/g
This method complies with the Reference Method for the CWS PHC and is 
validated for use in the laboratory.
Any deviations from the method are noted and reported for any particular sample.
nC6 and nC10 response factor is within 30% of response factor for toluene:
nC10,nC16 and nC34 response factors within 10% of each other:
C50 response factors within 70% of  nC10+nC16+nC34 average:
Linearity is within 15%:
All results expressed on a dry weight basis.
Unless otherwise noted all chromatograms returned to baseline by the retention 
time of nC50.

Site Analyzed: K-Kingston, W-Windsor, O-Ottawa, R-Richmond Hill

Unless otherwise noted all extraction, analysis, QC 
requirements and limits for holding time were met.
If analyzed for F4 and F4G they are not to be summed but the 
greater of the two numbers are to be used in application to the 
CWS PHC
QC will be made available upon request.
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