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Executive Summary 

GHD (Consultant) was retained by Ottawa Community Housing Corporation (OCHC or Client) 
represented by Mr. Barron Meyerhoffer, to complete a Phase Two Environmental Site Assessment 
(Phase One ESA) in general accordance with the O. Reg. 153/04 Phase Two ESA format for the 
residential property identified as the 811 Gladstone Avenue Complex in Ottawa, Ontario (Site or 
Phase Two Property). GHD has previously prepared a Phase One Environmental Site Assessment 
(Phase One ESA) (Ref No: 11140575-E1-RPT-2, dated August 25, 2017) for OCHC. The 
Phase One ESA was conducted for environmental due diligence as part of the local municipal 
planning department requirement associated with redevelopment of the Site.  

The Phase One ESA identified one on Site potentially contaminating activity (PCA); the suspected 
historical placement of fill material during redevelopment of the Site with the present day residential 
buildings. This PCA was considered to represent an area of potential environmental concern 
(APEC) for the Site. There were 25 PCAs identified at neighboring properties in the Phase One 
Study Area as part of this assessment. Of the identified off-Site PCAs, four are considered to 
represent APECs for the subject Site. The two automotive garages located at 414 and 388 Booth 
Street, a former paving company located at 394 Booth Street, and a former dry cleaners located at 
263 Rochester are considered to represent APECs for the Site.  

GHD was provided historical construction drawings as the drilling program was initiated and there 
was an additional potentially contaminating activity identified during their review, potential presence 
of heating oil storage tanks (PCA#27). This PCA#27 also represents an area of potential 
environmental concern for the Site. As the locations of the Oil Tanks, as depicted on the Client 
drawings, are shown within the boundary for APEC#1, and the contaminants of concern associated 
with this PCA#27 were also considered CPCs for the previously identified PCA within APEC#1, no 
additional APECs were identified for the Site. 

The Phase Two Environmental Site Assessment (Phase Two ESA) was recommended based on 
the APECs identified in the Phase One ESA and the scope of work did not require modification 
based on PCA#27. The purpose of the Phase Two ESA is to assess the soil and groundwater 
quality at the Site. The investigation involved the advancement of eight boreholes which were 
sampled for environmental and/or geotechnical purposes. Three of the boreholes were completed 
with groundwater monitoring well screens set within the unconfined upper aquifer, in the upper 
fractured layers of the limestone bedrock. One additional monitoring well, which was present prior to 
this investigation, was also used for the Phase Two ESA.  

Four soil samples were submitted for laboratory analysis of Metals, petroleum hydrocarbons 
(PHCs), Volatile Organic Compounds (VOCs), Polycyclic Aromatic Hydrocarbons (PAHs) and pH. 
One duplicate soil sample was submitted for analysis of Metals, PHCs, the fuel additives Benzene, 
Toluene, Ethylbenzene, and Xylenes (BTEXs), and PAH parameters. One soil sample was also 
submitted for toxicity characteristic leaching procedure (TCLP) analysis to determine options for 
off-Site disposal. Five groundwater samples, including one duplicate sample, were submitted for 
laboratory analysis of a combination of Metals, PHCs, VOCs, PAHs, and pH. Two trip blank water 
samples were submitted for analysis of VOCs.  
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Based on the soil depths, Site setting, and the existing land uses in the vicinity of the Site, the 
Generic Criteria provided in O. Reg. 153/04 Table 7 (shallow soil, residential/institutional, coarse 
texture) is be considered to be the applicable comparison. The Site is not: a sensitive Site, a 
Surface Water Site, or a potable groundwater use Site, but is a shallow soil Site since more than 1/3 
of the Site has less than 2 m of overburden soil cover. 

Site Compliance 

There were O. Reg. 153/04 Table 7 (residential land use, coarse soil texture) criteria exceedances 
in two of the four submitted soil samples, plus the duplicate QA/QC soil sample. 

There were no O. Reg. 153/03 Table 7 exceedances in the analysed groundwater samples.  

It should also be noted, given the period of initial development (1880s) and redevelopment (1960s) 
of the Site, that there is suspected to have been undocumented additional heating oil storage tanks, 
either ASTs or USTs, present at the Site as part of residential historical heating systems. No 
documentation or physical evidence of additional ASTs or USTs was discovered as part of the 
Phase One ESA or Phase Two ESA, however, there is the potential that USTs remain at the Site 
and/or have associated localised pockets of contaminated soil and/or groundwater.  

The Site is not considered to be in compliance with the O. Reg. 153/04 criteria for the existing and 
proposed land use and requires soil remediation/removal or a risk assessment.  

Note that a remedial action plan that includes a soil management program may be developed as 
part of the Site preparation prior to the construction phase of the Site redevelopment in order to 
manage and dispose of the contaminated soil at the time of redevelopment.  
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1. Introduction 

1.1 Site Description 

Location and Identifier 

The Property is described as Civic Nos. 811 Gladstone Avenue Complex in Ottawa, Ontario (Site or 
Property). The Site is legally described as Lots 263 to 265, 271, 272 and Part of Lots 262, 266, 267, 
270 and 273, on the North Side of Gladstone Avenue on registered plan 16, in the City of Ottawa in 
the Province of Ontario. The property identification numbers associated with the Site are 
041080285 and 041080289.The center of the Site has Latitude and Longitude coordinates of 45° 
24' 21" N, 75° 42' 34" W and UTM coordinates of zone 18T, 444481 m E, 5028279 m N). The 
location of the Site within the City of Ottawa is shown on Figure 1, Site Location Map, in the Figures 
Section following the text of this report. In all aspects of this report the Phase Two property is 
referred to as the Site or Phase Two Property. 

Size and Boundaries 

The Site is approximately rectangular in shape and covers an area of approximately 4725 m2 
(0.47 hectares). The Site is located within an urban area, which is developed predominantly for 
residential use, with some historical commercial and institutional uses. The Site is bordered by 
Balsam Street followed by residential properties to the north, by Rochester Street followed by 
residential properties to the west, by Gladstone Avenue followed by residential properties to the 
south, and by an institutional property followed by Booth Street to the east.  

The boundaries of the Site and location of the existing buildings are shown on Figure 2, Borehole 
Location Plan, in the Figures Section following the text of this report. 

1.2 Property Ownership 

The Site is currently owned by Ottawa Community Housing Corporation (OCHC), which has a 
corporate address of 39 Auriga Drive, Ottawa, Ontario, K2E 7Y8. The Client is represented by 
Mr. Barron Meyerhoffer.  

1.3 Current and Proposed Future Uses 

The current property use is multi-unit residential. The north, west, and south limits of the Site are 
developed with three multi-unit residential buildings respectively addressed as 22 through 34 (even) 
Balsam Avenue on the north portion of the Site; 38, 40 Balsam Avenue and 275 through 285 (odd) 
Rochester Street on the west portion of the Site; and 289 Rochester Street and 811 through 829 
Gladstone Avenue on the south portion of the Site. The central portion of the Site is paved with an 
asphalt parking area that is accessed from Balsam Avenue to the north. The east limit of the Site is 
landscaped area for recreation use of the tenants. Under Ottawa Bylaw 2008-250, the Site has a 
municipal zoning designation of R4A "Residential Fourth Density Zone" for the north portion of the 
property and TM "Traditional Mainstreet Zone" for the south portion of the Site.  
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GHD understands that the Client intends to demolish the existing buildings and construct a six-
storey residential building without a basement with associated surface parking areas and access 
roads. The Property is currently used for residential purposes and will remain residential and 
therefore does not require a Record of Site Condition (RSC), required for a change in land use to 
more sensitive land uses. However, it is understood that the Client may file a RSC to document Site 
conditions prior to redevelopment. This report will also be used to support a submission to the local 
municipal planning department.  

1.4 Applicable Site Condition Standard 

The pH of the soil was tested and observed to be within the range of 5-9. There are no Areas of 
Natural Scientific Interest (ANSI) identified by the Ministry of Natural Resources (MNR) within 
250 m. The nearest area designated by the municipality in its current official plan 
(Bylaw 2008-250-Zoning) as 'EP' (Environmentally Protected zoning) is located approximately 
1.4 kilometres (km) south of the Site, on the west of Dows Lake. Under O. Reg. 153/04, a municipal 
EP zone is classified as an "area of natural significance". As the Site does not contain an area of 
natural significance, and properties within 30 m of the Site limits do not contain areas of natural 
significance, the Site is not classified as an environmentally sensitive property 
(O. Reg. 153/04, s41).  

Drilling conducted as part of this investigation revealed that there is less than 2 m of soil in seven of 
the eight boreholes advanced on the Site. As more than 1/3 of the area consists of soil (excluding 
any non-soil surface treatment such as asphalt, concrete or aggregate) less than 2 m in depth, the 
Property would be considered a Shallow Soil site (O. Reg. 153/04, s43.1[3]). 

No natural surface water bodies were identified on the Site or within the Phase One Study Area. 
The nearest natural surface body is the Ottawa River, which is located approximately 1 km to the 
North of the Site. Dows Lake is located approximately 1 km south of the Site. There is no open 
surface water bodies within 30 m of the Site limits. As the property does not include all or part of a 
water body, and the property is not adjacent to a water body, and does not include land that is 
within 30 m of a water body, the Property is not considered a Surface Water site 
(O. Reg. 153/04, s43.1[1]). 

The existing property use is residential. The proposed property use will remain residential. The Site 
is considered as being residential/parkland/institutional land use as per Section 3 of the Ontario 
Regulation 153/04 as amended 2011 (O. Reg. 153/04, s1[3]). 

The Property, and all other properties located, in whole or in part, within 250 m of the boundaries of 
the property, are supplied by a municipal drinking water system. The Site is not in an area 
designated on the City of Ottawa official plan as an intake protection zone. The Site is not in an 
area designated on the City of Ottawa official plan as a well-head protection area (WHPA). The Site 
is not an agricultural property. The Site is considered as being non-potable water use as per 
Section 35 of the Ontario Regulation 153/04 as amended 2011 (O. Reg. 153/04, s35).  

Grain Size analysis of the recovered soil samples was not conducted as part of this investigation; 
accordingly, the most conservative soil texture criteria will be applied to the Site. The Site is 
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considered as being coarse grained soil texture as per Section 42 of the Ontario Regulation 153/04 
as amended 2011 (O. Reg. 153/04, s42). 

Based upon the above described assessments, accordingly, the generic O. Reg 153/04 Table 7 
(shallow soil property, residential/institutional land use, non-potable groundwater use, coarse 
grained soil texture) criteria is considered the applicable Site comparison.  

2. Background Information 

2.1 Physical Setting 

Surface Water 

No natural surface water bodies were identified on the Site or within the Phase One Study Area. 
The nearest natural surface water body is the Ottawa River, which is located approximately 1 km to 
the North of the Site. Dows Lake, a manmade surface water body, is located approximately 1 km 
south of the Site. 

Topography and Drainage 

The Site is relatively flat, grading away from the Site buildings, directing storm water away from the 
buildings towards the property perimeter, and towards the central storm drain. The Site is generally 
elevated approximately 0.3 m with respect to the neighbouring streets to the north, west and south. 
This grading is engineered to. The Site is approximately level with the adjacent property to the east. 

The regional topography in the general area of the Site is generally flat, sloping down to the 
west-southwest.  

The Phase Two ESA drilling program identified limestone bedrock between 0.5 and 2.6 meters 
below grade (mBG), with an upper surface described as ranging from poor to good quality that 
become good to excellent with depth. This material was overlain with a shallow layer of till, covered 
with coarse grained fill to provide engineered grading. The shallow nature of the bedrock implies 
that underground services bedded in coarse grained fill will be placed below the bedrock surface; 
the bedding and fractured bedrock surrounding the services will provide a preferred hydraulic 
pathway.  

Hard surfaces at the Site includes the paved parking area on the central portion of the Site with a 
laneway that extends north to Balsam Street, concrete walkways leading from the residential units 
to the off-Site municipal sidewalks on the north, west, and south margins of the Property, and 
concrete sidewalks at the rear of the residential units leading to the paved parking area. 
Precipitation falling on improved paved surfaces will travel by sheet flow to the Site storm drains. 
Precipitation falling on unimproved landscaped surfaces will infiltrate at the ground surface.  

2.2 Past Investigation 

The following environmental report was reviewed prior to conducting this Phase Two ESA: 
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• "Phase One Environmental Site Assessment, 811 Gladstone Avenue, Ottawa, Ontario" 
Reference No. 11140575-E1-RPT-2, prepared by GHD, dated August 25, 2017 (Phase One 
ESA). 

The Phase One ESA was completed for the entire Site which contains three multi-unit residential 
buildings, a central paved parking area and laneway, and a landscaped common area.  

According to the historical research, the earliest developed use of the site is approximately 1889, 
based on ownership details from the land title search, listings from the City directories and 
observations from the aerial photographs. Based on the historical research, the Site has been used 
for residential purposes since 1989 to the time of report preparation, with portions of the Site being 
used for institutional purposes between 1918 to 1964. The Site was reportedly redeveloped with the 
present day residential buildings in the mid-1960s. 

At the time of the Phase One ESA, the Site was developed with three multi-unit residential buildings 
on the north, south and west portions of the Site, while the central portion of the Site consisted of a 
paved parking area and the east portion of the Site was landscaped. The buildings were two storey 
slab-on-grade structures with concrete foundations and central basement level mechanical rooms.  

Based on the historical research and known information of the general area of the Site, there was 
one suspected on-Site potentially contaminating activities (PCA); the suspected historical 
placement of fill material that was done during the construction of pre-existing buildings on the Site. 
This PCA (identified as PCA#1) is considered to represent an area of potential environmental 
concern (APEC) for the Site (identified as APEC#1). Since environmental management was not a 
corn in the 1960s and previous heating oil and other fuels may have been used and mixed with 
on-Site soil during the 1960s redevelopment, PHCs, PAHs and metals may be CPCs from the fill. 

The 25 off-Site PCAs were identified in the Phase One Study Area. Four of the identified off-Site 
PCAs are considered to represent APECs for the subject Site; 414 Booth Street formerly operated 
as an automotive garage (PCA#2, APEC#2), 394 Booth Street formerly operated as a paving 
company (PCA#3, APEC#3), 388 Booth Street formerly operated as an automotive service garage 
(PCA#4, APEC#4), and 263 Rochester Street formerly operated as a Dry Cleaners (PCA#5, 
APEC#5). The remaining identified off-Site PCAs were not considered to represent APECs for the 
subject Site given that they are all located significant distances and/or down or cross gradient with 
respect to the Site. 

A Phase Two ESA was recommended for the Phase One Property to assess the soil and 
groundwater quality at the Site as a result of the identified APECs. 

3. Scope of the Investigation 

3.1 Overview of Site Investigation 

Underground utilities (both public and private services) were identified by GHD prior to drilling 
activities. Copies of the underground utility clearances are included in Appendix A. 
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On August 22 and 25, 2017, four boreholes (BH1-17 through BH4-17) were advanced by means of 
a truck mounted CME 55 power drill rig equipped for environmental soil sampling under the 
supervision of GHD field staff. On August 28 and 29, 2017, four boreholes (BH5-17 through 
BH8-17) were advanced by means of a Beaver portable drill rig equipped for environmental 
sampling under the supervision of GHD field staff. Samples were recovered using 50 mm diameter 
split spoon samplers advanced to the sampling depth with a hydraulic hammer. Recovered soil 
samples were screened in the field for evidence of visual and olfactory evidence of contamination. 
Boreholes BH1-17, BH2-17, and BH5-17 were outfitted with groundwater monitoring wells 
respectively identified as MW1-17, MW2-17, and MW3-17 to measure the groundwater levels and 
collect representative groundwater samples. 

• BH1-17 was advanced to a depth of approximately 6.2 metres below grade (mBG), located near 
the northwest limit of the central paved parking area, approximately 0.5 m southeast of 
32 Balsam Street. The borehole was equipped with a groundwater monitoring well identified as 
MW1-17. The monitoring well was screened in the bedrock to intercept the shallow groundwater 
table. This borehole/monitoring well was located to assess the environmental soil and 
groundwater quality associated with the imported fill materials (APEC#1) 

• Borehole BH2-17 was advanced to a depth of approximately 6.2 mBG, located on the east side 
of the laneway accessing the central parking area, approximately 2.5 m southwest of 34 Balsam 
Street. The borehole was equipped with a groundwater monitoring well identified as MW2-17. 
The monitoring well was screened in the bedrock to intercept the shallow groundwater table. 
This borehole/monitoring well was located to assess the environmental soil and groundwater 
quality associated with the imported fill materials (APEC#1) and potential impacts from the 
former off-Site drycleaners (APEC#5).  

• Borehole BH3-17 was advanced to a depth of approximately 5.9 mBG, near the southeast limit 
of the central paved parking area, approximately 9 m northwest of 823 Gladstone Avenue. This 
borehole was located to assess the environmental soil quality of the imported fill materials 
(APEC#1).  

• Borehole BH4-17 was advanced to a depth of approximately 2.7 mBG, located near the centre 
of the laneway into the central parking area, approximately 14 m northeast of 281 Rochester 
Street. This borehole was located to assess the environmental soil quality of the imported fill 
materials (APEC#1).  

• Borehole BH5-17 was advanced to a depth of approximately 2.7 mBG, located near the 
northeast limit of the Site, approximately 3.2 m northwest of 24 Balsam Avenue. The borehole 
was equipped with a groundwater monitoring well identified as MW3-17. The monitoring well 
was screened in the bedrock to intercept the shallow groundwater table. This 
borehole/monitoring well was located to assess the environmental soil and groundwater quality 
near the northeast corner of the Site in the vicinity of APEC#2, APEC#3 and APEC#4.  

• Borehole BH6-17 was advanced to a depth of approximately 2.9 mBG, located near the 
northwest limit of the Site, approximately 3 m northwest of 275 Rochester Street. This borehole 
was located to assess the environmental soil quality near the northwest corner of the Site in 
APEC#5.  
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• Borehole BH7-17 was advanced to a depth of approximately 2.9 mBG near the southeast limit 
of the Site, located approximately 2.2 m southeast of 811 Gladstone Avenue. This borehole was 
located to assess the environmental soil quality at the southeast corner of the Site in APEC#2.  

• Borehole BH8-17 was advanced to a depth of approximately 3.9 mBG near the southwest limit 
of the Site, located approximately 2.5 m southeast of 289 Rochester Street. This borehole was 
located to assess the environmental soil quality at the southwest corner of the Site.  

• An existing monitoring well (installed by others) was identified near the northwest limit of the 
Site, in close proximity to BH6-17. While well construction details are not known, this well 
(identified in this report as MW4) was included in the groundwater sampling program to assess 
if groundwater contamination was present originating from the off-Site former drycleaners 
(APEC#5). 

The following soil samples were submitted to the laboratory: BH2/MW2(SS1), DUP (a blind 
duplicate sample of BH2/MW2[SS1]), BH5/MW3(SS1), BH6(SS1), and BH7(SS1). The samples 
were submitted to Paracel Laboratories Ltd. in Ottawa, Ontario under Chain of Custody 
(CoC) 113609 and 38489 on August 25 and 29, and October 31, 2017.  

• Soil samples BH2/MW2, BH5/MW3, BH6, BH7 were analysed according to O. Reg. 153/04 
requirements. The samples were tested for a combination of Petroleum Hydrocarbons (PHCs), 
Volatile Organic Compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs), metals and pH.  

• Soil sample DUP was analysed according to O. Reg. 153/04 requirements. The sample was 
tested for PHCs, BTEXs, PAHs, and metals.  

• Soil sample BH2/MW2 was also analysed for flashpoint and Toxicity Characteristic Leaching 
Procedure (TCLP) analysis for metals and inorganics on leachate, VOCs on leachate, PAHs on 
leachate, and PCBs on leachate, for comparison to Ontario Regulation 558/00 to provide a 
waste classification of the soil. 

On September 8, 2017, GHD returned to the Site to measure the static groundwater levels in 
monitoring wells BH1-17/MW1-17, BH2-17/MW2-17, BH5-17/MW3-17, and MW4. The monitoring 
wells were then developed, with GHD purging the wells dry at least twice. Groundwater samples 
were then collected from BH1-17/MW1-17, BH2-17/MW2-17, and BH5-17/MW3-17. A duplicate 
groundwater sample was collected from BH5-17/MW3-17. The groundwater samples to be 
analysed for metals were filtered using dedicated 45um filters, the remainder of the samples were 
unfiltered. The following groundwater samples were submitted to the laboratory on September 8, 
2017: BH1/MW1, BH2/MW2, BH5/MW3, DUP, a trip blank provided by the laboratory on 
September 7, 2017.  

On September 12, 2017, GHD returned to the Site to collect a sample from MW4. On 
September 12, 2017 the groundwater sample MW4 and a trip blank prepared by the laboratory on 
September 11, 2017 were submitted to the laboratory.  

The groundwater samples were submitted to Paracel Laboratories Ltd. in Ottawa, Ontario under 
Chain of Custody (CoC) 112293 and 38677 on September 8 and 12, 2017, respectively. The 
samples were analysed according to O. Reg. 153/04 requirements. 
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• Groundwater samples BH1/MW1, BH2/MW2, BH5/MW3, and sample DUP were analysed for 
PHC, VOCs, PAHs, metals, and pH. 

• Groundwater sample MW4 was analysed for VOCs. 

• Trip Blank (prepared by the laboratory on September 7, 2017), and Trip Blank (prepared by the 
laboratory on September 11, 2017) were analysed for VOCs. 

On September 12, 2017 GHD surveyed the relative elevations of the advanced boreholes and 
monitoring wells, relative to an assigned elevation of 100.00 m of the fire hydrant on the southwest 
corner of Rochester Street and Balsam Street (City of Ottawa Hydrant No.FM175067M).  

3.2 Media Investigated 

Rationale for Inclusion of Various Media 

Based on known historic potentially contaminating activities (PCAs) in the Phase One Study Area of 
the Site, it was suspected that overburden soil and groundwater have the potential to have been 
impacted by the PCAs. A Phase One Study Area is defined in O. Reg. 153/04 as 250 m from the 
Site's property limits, or any other property beyond this limit that the qualified person considers 
should be included.  

PCAs in the Phase One Study area, which are considered to represent areas of potential 
environmental concern (APECs) for the Site, consisted of on-Site imported fill material of unknown 
quality (PCA/APEC#1), a former automotive service garage to the southeast of the Site 
(PCA/APEC#2), a former asphalt manufacturer to the northeast (PCA/APEC#3), a former retail fuel 
outlet and automotive service garage to the northeast (PCA/APEC#4) and a former dry cleaner to 
the north (PCA/APEC#5). Accordingly, boreholes were placed across the Site to allow for collection 
of soil samples from the Site for an assessment of their environmental quality.  

To assess the environmental quality of the groundwater, three of the boreholes advanced at the 
Site were outfitted with groundwater monitoring wells, which was screened in the shallow bedrock to 
intercept the groundwater table. A seal was installed above the sand pack to the ground surface. 
The groundwater was sampled from the aforementioned monitoring wells using a peristaltic pump 
following a period of stabilization, well development, and purging the day of sampling. There were 
no natural surface water bodies observed at the Site during the Phase Two ESA, and therefore no 
sampling of surface water or sediment was conducted at the time of this investigation. 

3.3 Phase One Conceptual Site Model 

The Site is immediately surrounded by residential, commercial and institutional properties. 

The Property is commonly referred to as Civic No. 811 Gladstone Avenue in Ottawa, Ontario (Site 
or Property) and is approximately 4725 m2 (0.47 hectares) in area. The Property is currently 
occupied by three multi-unit residential buildings, the individual units in these three buildings are 
civically addressed as 811-829 Gladstone Avenue, 275-289 Rochester Street, and 22-38 Balsam 
Street. The Site has been used for residential and institutional purposes since the first developed 
use of the Property in approximately 1889. 
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No water bodies, areas of natural significance or drinking water wells are present at the Site. The 
nearest surface water body indicated on the mapping is the Ottawa River, located approximately 
1 km north of the Site, while Dow's Lake was observed approximately 1 km south of the Site; the 
location of these water bodies are indicated in the Conceptual Site Model. The topography of the 
Site is generally flat and level with respect to adjacent properties. The soil conditions in the vicinity 
of the Site are expected to consist of glacial till type soil over limestone bedrock at 1 to 2 meters 
below grade (mBG) and a water table, if present to be near 2 to 3 m below grade. 

The historical records and use and present operations of properties located within 250 m of the 
subject land were considered from an environmental perspective for the purposes of this report. 
Properties located outside of the Phase One Study Area (250 m radius) were not considered to 
have had the potential to have impacted the subject land. Based on the historical research and 
known information of the general area of the Site, there was one suspected on Site potentially 
contaminating activity (PCA): the suspected historical placement of fill material during 
redevelopment of the Site with the present day residential buildings. This PCA is considered to 
represent an area of potential environmental concern (APEC) for the Site. 

There were 25 PCAs identified at surrounding properties in the Phase One Study Area as part of 
this assessment. Four of the identified off Site PCAs are considered to represent APECs for the 
subject Site. The two automotive garages located at 414 and 388 Booth Street, a former paving 
company located at 394 Booth Street, and a former dry cleaners located at 263 Rochester are 
considered to represent APECs for the Site. 

The Phase One Study area is serviced by municipal water and sewer services and is in a 
non-potable area within the City of Ottawa. Electrical and natural gas services are available from 
private utility companies. Given the location of underground services on the Site and the locations 
of the PCAs at the Site and neighbouring properties, the presence of underground services are 
considered to have the potential to have contributed to contaminant distribution on the subject land. 

Subsurface Conditions 

Municipal water and sewer services are supplied by underground service trenches on the east 
portion of the Site leading to Booth Street. Natural gas is supplied to the Site buildings from 
underground service trenches leading from Gladstone Avenue to the south of the Site, and Balsam 
Street to the north of the Site. These service trenches are considered to have the potential to act as 
conduits for contaminant migration. 

According to the information obtained from the Geological Survey of Canada map 1425A titled 
Surficial Materials and Terrain features Ottawa Hull the natural soil conditions in the region appear 
to consist of "pre-Champlain Sea deposits consisting of glacial deposits of till; heterogeneous 
mixture of material ranging from clay to large boulders, generally sandy, grades downwards into 
unmodified till; surface is generally modified by wave or river action and the topography is flat to 
hummocky". The thickness of overburden is expected to be approximately 1 m and the bedrock in 
the general area of the Site is expected to be limestone. According to records from the water well 
information system and borehole databases, as presented in the results of the subcontracted 
Ecolog Environmental ERIS search, the overburden soil in the vicinity of the Site consist of a 
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mixture of sand and gravel type soils. The overburden soil was reportedly underlain by limestone 
bedrock at an approximate depth of 1.0 m below ground surface. 

Regional groundwater flow direction in the overburden within the Study Area was expected to be 
towards the west, following regional topography. 

Potentially Contaminating Activities (PCAs) 

Based on the known information of the general area of the Site, there was one on-Site PCA, and 
25 off-Site PCAs identified in the Study Area. 

• PCA#1 (Item 30: Importation of Fill Material of Unknown Quality) | On-Site, importation of Fill 
materials and possible USTs and related petroleum hydrocarbon contamination within the fill 
from pre-1960 uses at the Property.  

• PCA#2 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks, Item 27: Garages 
and Maintenance and Repair of Railcars, Marine Vehicles and Aviation Vehicles) | Off-Site, a 
former automotive service garage and service station with USTs historically operated at 
414 Booth Street, approximately 6 m east of the Site. 

• PCA#3 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a former 
paving company historically operated at 394 Booth Street, approximately 25 m northeast of the 
Site. 

• PCA#4 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage historically operated at 
388 Booth Street, approximately 40 m northeast of the Site. 

• PCA#5 (Item 37: Operation of Dry Cleaning Equipment [where chemicals are used]) | Off-Site, a 
former dry cleaners historically operated at 263 Rochester Street, approximately 20 m north of 
the Site. 

• PCA#6 (Item 37: Operation of Dry Cleaning Equipment [where chemicals are used]) | Off-Site, a 
former dry cleaners historically operated at 204 Rochester Street, approximately 180 m 
northwest of the Site. 

• PCA#7 (Item 37: Operation of Dry Cleaning Equipment [where chemicals are used]) | Off-Site, a 
former dry cleaners historically operated at 201 Rochester Street, approximately 180 m north of 
the Site. 

• PCA#8 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks, Item 27: Garages 
and Maintenance and Repair of Railcars, Marine Vehicles and Aviation Vehicles) | Off-Site, a 
former gasoline service station with USTs, and currently an automotive service garage operates 
at 779 Gladstone Avenue, approximately 200 m east of the Site. 

• PCA#9 (Item 10: Commercial Autobody Shops) | Off-Site, a former commercial autobody shop 
historically operated at 773 Gladstone Avenue, approximately 215 m east of the Site. 

• PCA#10 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks, Item 27: Garages 
and Maintenance and Repair of Railcars, Marine Vehicles and Aviation Vehicles) | Off-Site, a 
former gasoline service station with USTs, and currently an automotive service garage operates 
at 241 Preston Street, approximately 165 m east of the Site. 
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• PCA#11 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
former gasoline service station with USTs, and a former heating oil supplier historically operated 
at 215 Preston Street, approximately 180 m west of the Site. 

• PCA#12 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage historically operated at 
225 Preston Street, approximately 175 m west of the Site. 

• PCA#13 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, an automotive service garage currently operates at 54 Louisa 
Street, approximately 145 m southeast of the Site. 

• PCA#14 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, an automotive service garage currently operates at 66 Lebreton 
Street, approximately 245 m northeast of the Site. 

• PCA#15 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former transportation company with automotive service 
historically operated at 93 Lebreton Street, approximately 230 m northeast of the Site. 

• PCA#16 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former Ambulance Service garage historically operated at 
71 Lebreton Street, approximately 250 m northeast of the Site. 

• PCA#17 (Item 10: Commercial Autobody Shops) | Off-Site, a commercial autobody shop 
currently operates at 167 Lebreton Street, approximately 110 m east of the Site. 

• PCA#18 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
former heating oil supplier historically operated at 174 Lebreton Street, approximately 160 m 
east of the Site. 

• PCA#19 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage historically operated at 
436 Arlington Avenue, approximately 180 m southeast of the Site. 

• PCA#20 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage and former commercial 
autobody shop historically operated at 347 Booth Street, approximately 200 m northeast of the 
Site. 

• PCA#21 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
heating oil spill (suggesting petroleum storage in fixed tanks) was reported at 20 Willow Street, 
approximately 200 m northeast of the Site. 

• PCA#22 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
heating oil spill (suggesting petroleum storage in fixed tanks) was reported at 457 Booth Street, 
approximately 135 m southeast of the Site. 

• PCA#23 (Item 8: Chemical Manufacturing, Processing and Bulk Storage) | Off-Site, chemical 
manufacturing, processing, and bulk storage was reported at 300 Rochester Street, 
approximately 45 m southwest of the Site. 
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• PCA#24 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former vehicle repair historically operated at 23 Poplar Street, 
approximately 185 m north of the Site 

• PCA#25 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
heating oil spill (suggesting petroleum storage in fixed tanks) was reported at 112 Lebreton 
Street, approximately 160 m northeast of the Site. 

• PCA#26 (Item 53: Tannery) | Off-Site, a former tannery historically operated at 187 Preston 
Street, approximately 235 m northwest of the Site. 

Areas of Potential Environmental Concern (APECs) 

The potentially contaminating activities considered to represent areas of potential environmental 
concern for the Site are: 

• APEC#1 | On-Site, importation of Fill materials with potential petroleum within the fill and on-Site 
fuel storage tanks.  

• APEC#2 | Off-Site, a former automotive service garage and service station with USTs 
historically operated at 414 Booth Street, approximately 6 m east of the Site. This historical 
activity has the potential to have impacted soil and groundwater at the Site. 

• APEC#3 | Off-Site, a former paving company historically operated at 394 Booth Street, 
approximately 25 m northeast of the Site. This historical activity has the potential to have 
impacted soil and groundwater at the Site. 

• APEC#4 | Off-Site, a former automotive service garage historically operated at 388 Booth 
Street, approximately 40 m northeast of the Site. This historical activity has the potential to have 
impacted soil and groundwater at the Site. 

• APEC#5 | Off-Site, a former dry cleaners historically operated at 263 Rochester Street, 
approximately 20 m north of the Site. This historical activity has the potential to have impacted 
soil and groundwater at the Site. 

Contaminants of Potential Concern (CPCs) 

The contaminants of potential concern (CPCs) in soil and groundwater for the Site were based on 
the APECs identified at the Site during Phase One ESA and observations at the time of the drilling 
program. The following CPCs for the Site were suspected to be associated with fill material at the 
Site, off-Site automotive service garages and retail fuel outlets, an off-Site paving company and an 
off-Site dry cleaner: 

1. Petroleum Hydrocarbons ranges F1-F4 (PHCs) and Benzene, Toluene, Ethylbenzene, and 
Xylenes (BTEXs) 

2. Volatile Organic Compounds (VOCs) 

3. Metals 

4. Polycyclic Aromatic Hydrocarbons (PAHs) 
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Additional Considerations for Conceptual Site Model on the date of the drilling program component 
of the fieldwork for this Phase Two ESA, the Client provided construction drawings for the Site. One 
of the drawings shows the presence of two "Oil Tanks", one to the north of the Gladstone Avenue 
building and one to the south of the Balsam Street building. The construction drawings are 
presented as part of the Utility Clearances in Appendix A. Despite their indicated presence on the 
drawings, the Client was not aware of the presence of any oil storage tanks at the Site and stated 
that the buildings and auxiliary features may not have been constructed as indicated on the 
drawings.  

The heating oil storage tanks, if present, at the Site would a potentially contaminating activity 
(PCA#27). As the locations of the Oil Tanks, as depicted on the Client drawings, are shown within 
the boundary for APEC#1, and the contaminants of concern associated with this PCA were also 
considered CPCs for the previously identified PCA within APEC#1, no additional APECs were 
identified for the Site.  

It should also be noted, given the period of initial development (1880s) and redevelopment (1960s) 
of the Site, that there may have been additional heating oil storage tanks, either ASTs or USTs, 
present at the Site as part of historical heating systems. No documentation or physical evidence of 
additional ASTs or USTs was discovered as part of the Phase One ESA or Phase Two ESA, 
however, there is the potential that USTs remain at the Site and have associated isolated pockets of 
contaminated soil and/or groundwater. It is expected that this unknown will be further addressed at 
the time of construction for subsequent redevelopment of the Site. 

3.4 Deviations from Sampling and Analysis Plan 

The Sampling and Analysis Plan (SAP) proposed  

• Seven boreholes were proposed to be completed to a depth of at least 1.5 m below ground 
surface. GHD advanced an additional borehole to provide additional Site coverage. This 
modification is not expected to adversely affect the results of this assessment.  

• Five boreholes were proposed to be equipped with groundwater monitoring wells, to a 
maximum depth between 3 to 6 mBG. GHD installed three groundwater monitoring wells at the 
Site. There was one monitoring well (identified as MW4 in this report) that was installed by 
others which was incorporated into the groundwater sampling program. The monitoring well 
installations were considered sufficient to assess the APECs identified. 

• Screens in each groundwater monitoring well should have a maximum wetted length of 3.0 m 
and a minimum total length of 1.5 m. The base of monitoring well screens used to assess PHCs 
should extend approximately 1.0 m below the expected groundwater table based on field 
observations. GHD installed screens up to 4.57 m in length based on uncertainty of the 
elevation of the static groundwater table in the weathered bedrock aquifer. The water table was 
higher than anticipated, resulting in a wetted screen length greater than 3 m. This modification 
to the SAP did not adversely affect this assessment. 

• All soil samples were to be screened for organic vapours in the field using a RKI Eagle 
Combustible Gas Detector (Gastech) in the field. Samples were screened in the field using 
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visual and olfactory observations and then were screened for organic vapours upon return to 
GHD's laboratory. This modification is not expected to t affect the results of the investigation. 

No other deviations were made to the Sampling and Analysis Plan (SAP). A copy of the SAP is 
presented in Appendix B. 

3.5 Impediments 

There were no impediments that prevented completion of the work plan. 

4. Investigation Method 

4.1 General 

The investigation method took into account the surficial features of the Site, the location and 
observations on the Site and the PCA and APEC identified for the Site. Based upon these 
conditions, GHD determined that boreholes with split spoon soil sampling, installation and sampling 
of three new groundwater monitoring wells and sampling one existing monitoring well were 
considered adequate to assess if contaminants of potential concern (CPCs) would be detected 
within the soil and groundwater.  

The fieldwork as part of the Phase Two ESA included advancement of boreholes, and selection of 
soil samples for testing based upon visual and olfactory observations and combustible vapour 
screening. Three of the boreholes were then equipped with groundwater monitoring wells to allow 
collection of water level data, and sample collection for testing of CPC in the groundwater. The 
boreholes were surveyed relative to a readily identified benchmark (top of spindle of fire hydrant 
#FM175067M, located on the southwest corner of the intersection of Rochester Street and Balsam 
Street. 

Samples were kept in ice chilled coolers and then submitted to an accredited laboratory under 
Chain of Custody control for chemical analysis of CPCs. Quality control procedures, including 
analysis of trip blanks, were followed. 

The following sections present more detailed descriptions of each activity of the investigation. 

4.2 Drilling and Excavating 

Advancement of BH1-17 through BH4-17 was conducted on August 22 and 25, 2017 by George 
Downing Estate Drilling Ltd. of Grenville Sur La Rouge, Quebec, using a truck mounted CME 55 
power drill rig, and on August 28 and 29, 2017 using a Beaver portable drill rig. Drilling was 
conducted under full-time supervision and direction by GHD personnel. Soil samples were 
recovered using 50 mm diameter split spoon samplers advanced to the sampling depth with a 
hydraulic hammer, and washed with soapy water between uses to avoid cross contamination. Soil 
samples were collected a pre-defined intervals to the maximum proposed depth of drilling. 
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4.3 Soil Sampling 

Equipment 

Split spoon soil samples were recovered from BH1-17 through BH8-17 on August 22, 25, 28, and 
29, 2017 using 50 mm diameter continually advanced stainless steel split spoon samplers 
advanced with a hydraulic hammer, and washed between uses, as stated in the SAP. Samples of 
soil intended for PHCs F1 range and VOCs analysis were collected using 2 cc syringes and placed 
in methanol vials supplied by the laboratory. Additional soil samples were collected in laboratory 
supplied jars. Laboratory samples were held in coolers with ice packs prior to delivery to the 
laboratory. 

Description 

The findings reflect that there are generally five main materials above the limestone bedrock: 

• Asphalt 

• Grass vegetation and Topsoil 

• Fill (Gravelly Sand) or (Sand and Gravel) or (Silty Sand) 

• Native Till (Silty Sand) or (Sand and Gravel) 

• Concrete 

The subsurface soil encountered in the eight borehole locations is described in the following 
sections, and is presented graphically on the borehole logs, in Appendix C. 

Asphalt 

A surface layer of asphalt was encountered in boreholes BH1-17, BH2-17, BH3-17, and BH4-17. 
This layer was found at the ground surface extending down approximately 0.1 mBG. 

Topsoil 

A surface layer of topsoil and grass was encountered in boreholes BH5-17, BH6-17, BH7-17, and 
BH8-17. This material was described as silty sand with organics, loose, dark brown, moist to damp, 
with grass and roots. This layer was found at the ground surface extending down approximately 
0.1 to 0.2 mBG. 

No petroleum odours or visible evidence of staining were noted within any of the topsoil materials.  

Fill 

A layer fill material was found in all boreholes advanced at the Site.  

Gravelly Sand was encountered underlying the asphalt pavement in BH1-17, BH2-17, BH3-17, 
BH4-17. This material was described as grey, dense to loose, and damp. This material was found to 
be 0.3 meters in thickness. 

Sand and gravel fill, or sand with some gravel, was identified in BH5-17, BH7-17, and BH8-17. This 
material was described as brown, loose, and damp to moist. This layer was generally found to be 
0.6 meters in thickness. This same type of fill was encountered with an approximate thickness of 



 
 
 

GHD | Phase Two Environmental Site Assessment | 11140575 (3) | Page 15 

2.1 m in BH8-17; it was suspected that fill was used to backfill a former foundation in this area of the 
Site. 

Silty sand fill was encountered in BH6-17. The material was described as containing trace organics, 
dark brown, loose, and moist. This material was found to be 0.9 m thickness.  

No petroleum odours or visible evidence of staining were noted within any of the fill materials 
encountered as part of this assessment.  

Native Silty Sand or Sand and Gravel (Till) 

A layer of sand and gravel was encountered resting on the limestone bedrock in BH1-17. It was 
described as loose, brown, and damp. This layer was approximately 0.1 meters in thickness. 

A layer of silty sand was encountered resting on the limestone bedrock in BH2-17, BH3-17, and 
BH4-17. It was described as compact, grey (occasionally with red-brown staining), and damp to 
moist. This layer was found to be between approximately 0.1 and 0.4 meters in thickness. 

No petroleum odors were noted within these materials. 

Concrete 

A layer of concrete was encountered resting directly on the bedrock in BH8-17; it is suspected that 
the concrete was part of a foundation system for a historical structure at the Site.  

4.4 Field Screening Measurements 

The limited depth of overburden materials at the Site restricted the selection of soil samples for 
laboratory analysis. The soil samples were field screened for the olfactory and visible presence of 
CPCs. 

4.5 Ground Water: Monitoring Well Installation 

Advancement of BH1-17, BH2-17, and BH5-17 was conducted on August 22, 25, and 28, 2017 by 
George Downing Estate Drilling Ltd. of Grenville Sur La Rouge, Quebec.  

All three of the aforementioned boreholes were equipped with 51 mm diameter temporary 
groundwater monitoring wells respectively identified as MW1-17, MW2-17, and MW3-17. The well 
screens consisted of slotted No. 10, 4.57 m long, 51 mm diameter PVC, installed at the finished 
depth of the borehole. The 51 mm PVC risers extended from the top of the screen to finish height, 
approximately 0.05 mBG. The risers were encased in flush mount well protectors. A PVC slip cap 
was installed at the base of the screen to prevent sediment infiltration. A J-plug was used in the 
installations at the top of the riser to prevent surface water or precipitation influence. 

Each well was backfilled with clean sand to 0.3 m above the top of the screen. Between 0.3 m and 
0.7 m of the remaining annular space (directly above the sand pack) was backfilled with bentonite 
hole plug to within approximately 0.5 m of the ground surface, then backfilled with sand and 
equipped with a well protector. 
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Each well was equipped with dedicated 12 mm LDPE Waterra™ tubing and a dedicated Waterra™ 
footvalve. The Waterra™ tubing/footvalve was then used to develop the well. All three monitoring 
wells were observed to go dry during development, each well was left for a period of at least 
30 minutes and was subsequently purged dry two times. A period of stabilization of approximately 
one to two weeks was allowed to pass prior to sampling. Wells were purged dry or up to three 
additional well volumes were removed prior to sampling to allow the collection of fresh groundwater 
and stabilization of field parameters. 

4.6 Ground Water: Field Measurement of Water 
Quality Parameters 

Field measurements of groundwater quality were measured in the field using a Hanna Water 
Quality Meter prior to sampling. Measurements of pH, turbidity, electrical conductivity (EC), and 
temperature were collected during purging prior to sampling. Measurements were collected 
following the removal of 1 L, one well volume and each subsequent well volume until the water 
quality parameters stabilized (subsequent readings within 10 percent difference). 

4.7 Ground Water: Sampling 

Stabilized groundwater levels were recorded in each monitoring well prior to disturbance of the 
water column. 

All wells were developed then purged dry two times prior to sampling using a footvalve with 
dedicated 12 mm LDPE tubing in each monitoring well. Field measurements of water quality 
parameters were collected, as described above, to ensure stabilization of these parameters. 

Following the repeated purging of the well, a groundwater sample was collected from MW1-17, 
MW2-17, and MW3-17 using a peristaltic pump with dedicated 6 mm LDPE tubing. The pump was 
set to low-flow during sampling to minimize volatilization. An existing well on-Site that was installed 
by others (identified in this report as MW4) was sampled with the dedicated 12 mm LDPE tubing 
and a Waterra© footvalve; this well could not be sampled with the peristaltic pump as the water 
column was lower than the maximum hydraulic head differential capability of the pump. 

All groundwater samples were collected in dedicated amber glass bottles and vials prepared by the 
laboratory. The groundwater samples for metal analysis was field filtered; the samples for PHC, 
VOC, PAH, and pH analysis were not field filtered. 

Following sampling, the groundwater samples were stored in an ice pack chilled cooler and were 
taken directly to the laboratory following the sampling event. 

4.8 Sediment Sampling 

Sediment was not sampled as part of this assessment, as no natural surface water bodies were 
present at the Site. 
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4.9 Analytical Testing 

All soil and groundwater analytical testing as part of this assessment was conducted by 
Paracel Laboratories Ltd. (Paracel). Paracel is a member of the Standards Council of Canada 
(SCC) and Canadian Association of Environmental Analytical Laboratories (CAEAL). 

4.10 Residue Management Procedures 

Soil cuttings from drilling activities were containerized in metal drums and placed in designated 
areas of the Site. The analytical results indicated there are exceedances of the O. Reg 153/04 
Table 7 criteria, which was determined to be applicable for the Site. The cuttings should be 
disposed of off-Site at a facility licenced to accept contaminated, non-hazardous waste soil. 

Purge water was containerized in the field and was retained on-Site in one metal drum. Upon 
receipt of laboratory analytical results, the purge water was disposed of in the municipal sanitary 
sewer system. 

4.11 Elevation Surveying 

Survey data of the ground surface elevation of all boreholes and elevation of the top of pipe (riser) 
of all groundwater monitoring wells was collected as part of this assessment. Survey elevations 
were based on an assumed elevation of a temporary benchmark (TBM) of 100 m for the top of 
spindle of a fire hydrant on the top of spindle of fire hydrant #FM175067M, located on the southwest 
corner of the intersection of Rochester Street and Balsam Street. The assumed elevations were as 
follows: 

Table 4.1 Elevations 

Location Relative  
Grade Elevation 
(m) 

Relative  
Top Of 
Piezometer 
(TOP) 
Elevation (m) 

Remarks 

TBM Hydrant FM175 
Spindle 100.00  Assumed elevation 100 m 

BH1-17/MW1-17 101.28 101.23  
BH2-17/MW2-17 101.50 101.45  
BH5-17/MW3-17 102.39 102.34  
MW4 101.49 101.44 Pre-existing well 

4.12 Quality Assurance and Quality Control Measures 

All soil sample jars were provided by Paracel. All PHC F1 range and BTEX soil samples were 
collected with laboratory provided single use 2 cc soil syringes. Each sample was given a unique 
identification.  

Stainless steel split spoons were used to recover soil samples from the boreholes; the spoons were 
washed in soapy water between uses. A metal spatula was used to transfer samples from the split 
spoons to the sample jars; this spatula was cleaned between uses. While transferring samples from 
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split spoons into the sample jars, GHD field staff wore nitrile gloves, which were changed prior to 
jarring each sample to prevent cross contamination. 

To ensure laboratory quality control, a blind duplicate sample of soil was submitted for laboratory 
analysis of one of the four submitted soil samples. Duplicate sample DUP was submitted for 
laboratory analysis of pH, PHCs, and BTEXs. This duplicate sample provides quality assurance and 
quality control of soil samples submitted as part of this assessment.  

All groundwater sample jars were provided by Paracel. Each sample was given a unique 
identification. All groundwater samples were transferred directly from the dedicated LDPE tubing 
directly to the sampling containers. The bottles and vials for PHCs, BTEXs, VOC, PAH, and general 
chemistry (pH) were not field filtered. 

To ensure laboratory quality control, a field duplicate was submitted for laboratory analysis of one of 
the four collected groundwater samples. One field duplicate (DUP) was submitted for laboratory 
analysis of PHCs, BTEXs, and pH in groundwater for BH3-GW1. A trip blank groundwater sample 
was submitted for laboratory analysis of VOCs for each day that sampling was completed. These 
duplicate and blank samples provide quality assurance and quality control of all parameter sets 
analysed for groundwater samples submitted as part of this assessment.  

There were no deviations from the original sampling plan as discussed in Section 4.4 of this report.  

5. Review and Evaluation 

5.1 Geology 

Asphalt 

A surface layer of asphalt was encountered in boreholes BH1-17, BH2-17, BH3-17, and BH4-17. 
This layer was found at the ground surface extending down approximately 0.1 mBG. 

No soil samples from this layer were submitted for chemical analysis of CPCs, as asphalt is not 
considered to be a soil. 

Topsoil 

A surface layer of topsoil and grass was encountered in boreholes BH5-17, BH6-17, BH7-17, and 
BH8-17. This material was described as silty sand with organics, loose, dark brown, moist to damp, 
with grass and roots. This layer was found at the ground surface extending down approximately 
0.1 to 0.2 mBG. 

No petroleum odours or visible evidence of staining were noted within any of the topsoil materials.  

No soil samples from this layer were submitted for chemical analysis of CPCs, as it was at a higher 
elevation than the APECs identified for the property. 

Fill 

A layer fill material was found in all boreholes advanced at the Site.  
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Gravelly Sand was encountered underlying the asphalt pavement in BH1-17, BH2-17, BH3-17, and 
BH4-17. This material was described as grey, dense to loose, and damp. This material was found to 
be 0.3 meters in thickness. 

Sand and gravel fill, or sand with some gravel, was identified in BH5-17, BH7-17, and BH8-17. This 
material was described as brown, loose, and damp to moist. This layer was generally found to be 
0.6 meters in thickness. This same type of fill was encountered with an approximate thickness of 
2.1 m in BH8-17; it was suspected that fill was used to backfill a former foundation in this area of the 
Site. Soil samples of this layer were submitted from BH5-17 (SS1) and BH7-17 (SS1) for chemical 
analysis of CPCs. 

Silty sand fill was encountered in BH6-17. The material was described as containing trace organics, 
dark brown, loose, and moist. This material was found to be 0.9 m thickness. Soil samples of this 
layer were submitted from BH6-17 (SS1) for chemical analysis of CPCs. 

No petroleum odours or visible evidence of staining were noted within any of the fill materials 
encountered as part of this assessment.  

Native Silty Sand or Sand and Gravel (Till) 

A layer of sand and gravel was encountered resting on the limestone bedrock in BH1-17. It was 
described as loose, brown, and damp. This layer was approximately 0.1 meters in thickness. 

A layer of silty sand was encountered resting on the limestone bedrock in BH2-17, BH3-17, and 
BH4-17. It was described as compact, grey (occasionally with red-brown staining), and damp to 
moist. This layer was found to be between approximately 0.1 and 0.4 meters in thickness. Soil 
samples of this layer were submitted from BH2-17 (SS1) for chemical analysis of CPCs. 

No petroleum odors were noted within these materials. 

Concrete 

A layer of concrete was encountered resting directly on the bedrock in BH8-17; it is suspected that 
the concrete was part of a foundation system or floor slab for a historical structure at the Site.  

5.2 Ground Water - Elevations and Flow Direction 

Overburden Aquifer 

In order to assess the environmental quality of the groundwater at the Site, three groundwater 
monitoring wells (MW1-17, MW2-17, MW3-17) were installed on the subject Property as part of this 
assessment. All wells were screened in the upper surface of the bedrock aquifer (the aquifer of 
interest). A bentonite seal above the monitoring well screen/sandpack was formed during all 
monitoring well installations. In addition, an existing groundwater monitoring well identified as MW4 
in this report was included in the groundwater sampling program; this well was installed by others 
and well construction details are unknown. Monitoring well construction details are presented in 
Table 5.1. 
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Table 5.1 Monitoring Well Installation 

Well ID Grade 
Elevation 
(m) 

TOP 
Elevation 
(m) 

Borehole 
Bottom 
Elevation 
(m) 

Screen 
Elevation 
(m) 

Sand Pack 
Elevation 
(m) 

Bentonite 
Seal 
Elevation 
(m) 

Well 
Bottom 
Depth 
(mBG) 

BH1-17/
MW1-17 

101.28 101.23 95.13 99.80 to 
95.23 

100.01 to 
95.13 

100.62 to 
100.01 

6.05 

BH2-17/
MW2-17 

101.50 101.45 95.37 99.95 to 
95.28 

100.15 to 
95.37 

100.89 to 
100.15 

6.22 

BH5-17/
MW3-17 

102.39 102.34 96.52 101.09 to 
96.52 

101.30 to 
96.52 

101.78 to 
101.30 

5.87 

MW4 101.49 101.44 unknown 86.01 to 
unknown 

Unknown Unknown 15.48 

Following a period of stabilization of the groundwater in the overburden wells, water levels were 
collected on September 8, 2017. Groundwater elevations were determined based on the assumed 
elevation of the surveyed benchmark (fire hydrant FM175067M, located on the southwest corner of 
the intersection of Rochester Street and Balsam Street), the monitoring well survey and the 
measured groundwater level within each monitoring well. Water table elevation details are 
presented in Table 5.2. 

Table 5.2 Water Table Details 

Well ID Grade 
Elevation 
(m) 

TOP 
Elevation 
(m) 

Depth to 
groundwater 
(m below 
grade) 

Depth to 
Groundwater 
(m below 
TOP) 

Water Table 
Elevation (m) 
(Sept 8, 2017) 

BH1-17/MW1-17 101.28 101.23 1.84 1.79 99.44 
BH2-17/MW2-17 101.50 101.45 2.74 2.69 98.76 
BH5-17/MW3-17 102.39 102.34 2.17 2.12 100.22 
MW4 101.49 101.44 14.49 14.44 86.99 

Free product was not identified during any monitoring. The results of the LNAPL/DNAPL 
investigation are presented in Table 1. 

Three groundwater monitoring wells are required to triangulate groundwater elevations and provide 
a direction of groundwater flow. Three wells were installed in the upper surface of the bedrock as 
part of this investigation; MW1-17, MW2-17, and MW3-17. The three wells were used to determine 
a direction of groundwater flow and hydraulic gradient. Based on the water table elevations 
recorded in these three monitoring wells installed as part of this investigation on the Site, the 
direction of groundwater flow in the vicinity of the boreholes was determined to be towards the west 
(project west-northwest). This direction of groundwater flow is logical based on the surficial 
topography observed at the Site and neighbouring properties and the location of the nearest 
significant surface water body. 

Municipal water and sewer services are supplied by underground service trenches on the east 
portion of the Site leading to Booth Street. Natural gas is supplied to the Site buildings from 
underground service trenches leading from Gladstone Avenue to the south of the Site, and Balsam 
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Street to the north of the Site. The presence of buried utilities is not expected to impact 
measurements of the groundwater table. 

5.3 Ground Water - Hydraulic Gradients 

The hydraulic gradient was calculated by dividing the difference in hydraulic head by the lateral 
distance between monitoring locations. Based on the recorded groundwater elevations in Table 5.2 
above, the horizontal hydraulic gradient is approximately 0.04 m/m. 

5.4 Fine-Medium or Coarse Soil Texture 

Borehole advancement has identified a layer of silty sand or sand and gravel till, and field 
observations indicate the native soils are not fine textured soils as defined in O. Reg. 153/04. 
Accordingly, the Site soil is considered to be coarse grain size; which was used for comparison to 
the O. Reg. 153/04 criteria. It should be noted that coarse grain soil considerations are a more 
conservative comparison for analytical results. 

5.5 Soil Field Screening 

The limited depth of overburden materials at the Site restricted the selection of soil samples for 
laboratory analysis. The soil samples were field screened for the olfactory and visible presence of 
CPCs. A combustible vapour survey completed at GHD's laboratory indicated that the combustible 
vapour readings for the soil samples collected as part of this assessment were negligible.  

5.6 Soil Quality 

Location and Depth of Sampling 

The locations of the boreholes and sampling locations are indicated on Figure 2: Borehole Location 
Plan, in the Figures section of this report. During the investigation, soil layers were sampled for 
metals, VOCs, PAHs, PHCs, and pH as follows: 

Table 5.3 Soil Sample Details 

Sample ID Submitted 
Sample 

Sample depth Parameters 

BH2/MW2 BH2-17, SS1 0.4-0.6 metals, VOCs, PAHs, PHCs 
DUP BH2-17, SS1 0.4-0.6 metals, BTEX, PAHs, PHCs 
BH5/MW3 BH5-17, SS1 0.09-0.69 metals, VOCs, PAHs, PHCs, pH 
BH6 BH6-17, SS1 0.3-0.6 metals, VOCs, PAHs, PHCs, pH 
BH7 BH7-17, SS1 0.06-0.66 metals, VOCs, PAHs, PHCs 

Comparison of Analytical Results to O. Reg. 153/04 Criteria 

As determined in Section 1.4 (Applicable Site Class), generic O. Reg. 153/04 Table 7 
(residential/institutional land use, non-potable groundwater use, coarse soil texture) criteria is 
considered the applicable Site comparison. 
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Analytical testing of the aforementioned soil samples indicated the following parameters exceed the 
O. Reg. 153/04 Table 7 criteria (residential/institutional, coarse texture): 

• BH2/MW2  

- Lead and various PAH parameters (Acenaphthylene, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, Fluoranthene, Indeno(1,2,3-cd)pyrene) 

• DUP (a duplicate sample of BH2-MW2) 

- Lead and various PAH parameters (Acenaphthylene, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene, Fluoranthene, 
Indeno(1,2,3-cd)pyrene) 

• BH6  

- Various PAH parameters (Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene, 
Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene) 

A complete summary of the analytical soil testing conducted as part of this Phase Two ESA and 
comparison to O. Reg. 153/04 criteria are present in Table 2. The maximum soil concentrations 
detected as part of this investigation are presented in Table 4, following the text of this report. A 
copy of the laboratory certificates of analysis for the soil samples are presented in Appendix D.  

Contaminants of Concern 

The contaminants of potential concern (CPC) in soil for the Site were based on the APECs 
identified at the Site during the Phase One ESA: 

• PCA#1 (on-Site, fill of an unknown origin)/APEC #1 (various locations) | metals, PHCs, BTEXs, 
and PAHs 

• PCA#2 (off-Site, a former automotive service garage and service station with fuel in 
underground storage tanks)/APEC #2 (southeast portion of Site) | PHCs, metals, and VOCs 

• PCA#3 (off-Site, a former asphalt and bitumen manufacturing site)/APEC #3 (northeast portion 
of Site) | metals, PHCs, and PAHs 

• PCA#4 (off-Site, a former automotive service garage)/APEC #4 (northeast portion of Site) | 
PHCs, metals, and VOCs 

• PCA#5 (off-Site, a former drycleaner)/APEC #5 (northwest portion of Site) | VOCs 

• PCA#27 (on-Site, suspected heating oil storage tanks)/APEC#1 (central portion of Site) | PHCs 
and BTEXs 

Comparison of TCLP Analytical Results to O. Reg. 558/00 Schedule IV Criteria 

A soil sample was collected for leachate testing and was analyzed using the toxicity characteristic 
leaching procedure (TCLP). The results of the submitted TCLP sample are shown on the laboratory 
Certificate of Analysis – Paracel #1735029 in Appendix D. The results of the TCLP testing were 
compared to O. Reg. 558/00 criteria. The TCLP results are in compliance with the O. Reg. 558/00 
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criteria. In the event that the Site soil cannot be handled as clean fill, the Site soil can be considered 
solid non-hazardous waste. 

Chemical or Biological Transformations 

Parameters related to chemical or biological transformations of CPCs were not suspected to be 
present and were not detected in the analytical results as part of this investigation. 

Soil Acting as a Contaminant Mass Contributing to Other Media 

Based on the laboratory results of the analysed soil samples, there is no soil on the Site which is 
acting as a contaminant mass contributing to other media. 

LNAPL/DNAPL 

Light Non Aqueous Phase Liquids (LNAPL) were considered to have the potential to be present in 
the groundwater at the Site as a result of PCA/APEC #s 1 to 4. Low concentrations of PHCs were 
detected only in the sample from BH2-17(SS1) near the unknown fill placement at concentrations 
which were in compliance with the Site criteria (O. Reg. 153/04 Table 7 residential land use). Dense 
Non Aqueous Phase Liquids (DNAPL) were considered to have the potential to be present in the 
groundwater at the Site as a result of PCA/APEC#5. Free product was not detected in the 
groundwater at the Site.  

5.7 Ground Water Quality 

Location and Depth of Sampling 

The depths of the screens are indicated in Table 5.1 in Section 5.2 of this report; the screened 
intervals were situated in the upper (weathered) portion of the limestone bedrock, straddling the 
shallow static groundwater table.  

Field Filtering 

Field filtering is not conducted under standard field protocols for groundwater sampling of PHCs, 
VOCs, BTEXs, PAHs, or pH.  

Samples intended for metal analysis were field filtered using a 45 um filter.  

Contaminants of Concern 

The contaminants of potential concern (CPC) in groundwater for the Site were based on the APECs 
identified at the Site during the Phase One ESA: 

• PCA#1 (on-Site, fill of an unknown origin)/APEC #1 (various locations) | metals, PHCs, BTEXs, 
and PAHs 

• PCA#2 (off-Site, a former automotive service garage and service station with fuel in 
underground storage tanks)/APEC #2 (southeast portion of Site) | PHCs, metals, and VOCs 

• PCA#3 (off-Site, a former asphalt and bitumen manufacturing site)/APEC #3 (northeast portion 
of Site) | metals, PHCs, and PAHs 
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• PCA#4 (off-Site, a former automotive service garage)/APEC #4 (northeast portion of Site) | 
PHCs, metals, and VOCs 

• PCA#5 (off-Site, a former drycleaner)/APEC #5 (northwest portion of Site) | VOCs 

• PCA#27 (on-Site, suspected heating oil storage tanks)/APEC#1 (central portion of Site) | PHCs 
and BTEXs 

Comparison of Analytical Results to O. Reg. 153/04 Criteria 

As discussed in Section 1.4 (Applicable Site Class), generic O. Reg. 153/04 Table 7 (shallow soil, 
non-potable groundwater use, coarse soil texture) criteria is considered the applicable Site 
comparison. 

Analytical testing of the groundwater samples indicated that all analysed groundwater sample 
results were in compliance with the O. Reg. 153/04 Table 7 criteria (shallow soil, non-potable water 
use, coarse texture). 

A complete summary of the analytical groundwater testing conducted as part of this Phase Two 
ESA and comparison to O. Reg. 153/04 criteria are present in Table 3, following the text of this 
report. The maximum groundwater concentrations detected as part of this investigation are 
presented in Table 5, following the text of this report. A copy of the laboratory certificates of analysis 
for the groundwater samples are presented in Appendix D.  

Chemical or Biological Transformations 

Parameters related to chemical or biological transformations of the CPCs were not suspected to be 
present and were not detected in the analytical results as part of this investigation. 

LNAPL/DNAPL 

There were detections of PHCs (F3 range) in the analyzed groundwater sample collected from 
BH5-17/MW3-17, which was reported at concentrations in compliance with the O. Reg. 153/04 
Table 7 Site criteria. BTEX (ethylbenzene and xylenes) were detected in the duplicate sample 
"DUP" from BH5-17/MW3-17, at concentrations which were in compliance with the O. Reg. 153/04 
Table 7 Site criteria. 

The presence of VOC parameters, which would be indicative of the presence of DNAPL at the Site, 
were not detected in any of the groundwater samples. 

The presence of LNAPL/DNAPL was not identified in any of the monitoring wells.  

Therefore, the presence of Light (LNAPL) or Dense Non Aqueous Phase Liquids (DNAPL) are not 
suspected at the Site.  

5.8 Sediment Quality 

Natural Surface Water Bodies were not present on the Site; as such sediment sampling was not 
conducted at the Site as part of the Phase Two ESA. 
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5.9 Quality Assurance and Quality Control Results 

Quality Control 

One field duplicate soil sample (sample DUP, a duplicate of sample BH2-17/MW2-17[SS1]) was 
submitted for laboratory analysis of metals, BTEX, PHCs, and PAHs. This duplicate analysis 
provides quality assurance and quality control of parameter sets analysed in the four soil samples 
submitted as part of this assessment. In general the relative percent differences (RPDs) were less 
than 40 percent for the duplicate soil samples. This range of RPDs is typically greater than that 
which would indicate consistency in laboratory results, however, given the low level concentrations 
of parameters which were generally detected in the analysed soil sample duplicates, the level of 
variability among results is considered acceptable to indicate that the duplicate soil results do 
indicate general consistency in the laboratory data. 

One blind field duplicate groundwater sample (DUP, a duplicate of MW3-17) was submitted for 
laboratory analysis of pH, metals, VOCs, PHCs, and PAHs. This duplicate provides quality 
assurance and quality control of parameter sets analysed in the four groundwater samples 
submitted as part of this assessment. The relative percent differences (RPDs) were less than 
100 percent for the duplicate groundwater samples. This range of RPDs is typically greater than 
that which would indicate consistency in laboratory results, however, given the low level 
concentrations of parameters which were generally detected in the analysed soil sample duplicates, 
the level of variability among results is considered acceptable to indicate that the duplicate soil 
results do indicate general consistency in the laboratory data. 

Two trip blank samples (one for each day of groundwater sampling) were submitted for laboratory 
analysis of VOCs in groundwater. This trip blanks provides quality assurance and quality control of 
volatile parameter sets analysed for groundwater samples submitted as part of this assessment. No 
contaminants concentrations were detected in the analyzed trip blank sample. 

Handling and Transport 

All samples were delivered to the laboratory in laboratory supplied containers. Samples were hand 
delivered to the laboratory in coolers, equipped with ice packs and trip blanks. All samples were 
delivered to the Laboratory within the mandated holding time and temperature requirements.  

Analytical Documentation 

The documentation provided from the laboratory meets the requirements of 
O. Reg. 153/04 Section 47(3). Documentation for each laboratory submitted sample has been 
included as an appendix to this report. Full documentation, including the laboratory certificates of 
analysis, is provided in Appendix D. 

Analytical Qualifiers 

Laboratory report 1735029 (soil sample BH2/MW2) and 1735030 (soil sample DUP, the duplicate 
sample of BH2/MW2) identified that 'Duplicate results exceeds RPD limits due to non-
homogeneous matrix' for a number of the PAH compounds. Generally, fill material is highly 
heterogeneous; based on GHD's review of the samples BH2/MW2 and DUP, there is acceptable 
consistency between these analytical results. 
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Laboratory report 1735234 (soil sample BH6) identified 'Elevated detection limit due to dilution 
required because of high target analyte concentration' for the parameters Acenaphthylene and 
Methylnaphthalene. Given that the analytical results for this sample exceed the O. Reg. Table 7 
criteria for various PAH parameters, this qualifiers for Acenaphthylene and Methylnaphthalene are 
not considered to represent uncertainty in the laboratory results. 

Laboratory report 1737017 (groundwater sample BH2/MW2) identified 'Elevated Reporting Limits 
due to limited sample volume' for the PAH compounds. Given that the analytical results for this 
sample were in compliance with the O. Reg. Table 7 criteria, this qualifier is not considered to 
represent uncertainty in the laboratory results. 

Laboratory report 1744078 (soil samples BH5 and BH6) identified that samples were received past 
their holding times for pH. Given that it is not suspected that holding time would have significantly 
impacted the soil pH, which were both reported at relatively neutral pH, this qualifier is not 
considered to represent uncertainty in the laboratory results. 

No analytical qualifiers were reported on laboratory report 1737231 (groundwater samples) with 
respect to submissions as part of this assessment. 

General Comments on Field Data 

For the purposes of this investigation, the quality of the field data: 

• Meets the objectives of the investigation. 

• Did not affect the decision making process. 

5.10 Phase Two Conceptual Site Model 

Potentially Contaminating Activities (PCAs) 

Based on the known information of the general area of the Site, there was one on-Site PCA, and 
25 off-Site PCAs identified in the Study Area. 

• PCA#1 (Item 30: Importation of Fill Material of Unknown Quality) | On-Site, importation of Fill 
materials was identified at various locations on the Property interior.  

• PCA#2 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks, Item 27: Garages 
and Maintenance and Repair of Railcars, Marine Vehicles and Aviation Vehicles) | Off-Site, a 
former automotive service garage and service station with USTs historically operated at 
414 Booth Street, approximately 6 m east of the Site. 

• PCA#3 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a former 
paving company historically operated at 394 Booth Street, approximately 25 m northeast of the 
Site. 

• PCA#4 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage historically operated at 
388 Booth Street, approximately 40 m northeast of the Site. 
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• PCA#5 (Item 37: Operation of Dry Cleaning Equipment [where chemicals are used]) | Off-Site, a 
former dry cleaners historically operated at 263 Rochester Street, approximately 20 m north of 
the Site. 

• PCA#6 (Item 37: Operation of Dry Cleaning Equipment [where chemicals are used]) | Off-Site, a 
former dry cleaners historically operated at 204 Rochester Street, approximately 180 m 
northwest of the Site. 

• PCA#7 (Item 37: Operation of Dry Cleaning Equipment [where chemicals are used]) | Off-Site, a 
former dry cleaners historically operated at 201 Rochester Street, approximately 180 m north of 
the Site. 

• PCA#8 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks, Item 27: Garages 
and Maintenance and Repair of Railcars, Marine Vehicles and Aviation Vehicles) | Off-Site, a 
former gasoline service station with USTs, and currently an automotive service garage operates 
at 779 Gladstone Avenue, approximately 200 m east of the Site. 

• PCA#9 (Item 10: Commercial Autobody Shops) | Off-Site, a former commercial autobody shop 
historically operated at 773 Gladstone Avenue, approximately 215 m east of the Site. 

• PCA#10 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks, Item 27: Garages 
and Maintenance and Repair of Railcars, Marine Vehicles and Aviation Vehicles) | Off-Site, a 
former gasoline service station with USTs, and currently an automotive service garage operates 
at 241 Preston Street, approximately 165 m east of the Site. 

• PCA#11 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
former gasoline service station with USTs, and a former heating oil supplier historically operated 
at 215 Preston Street, approximately 180 m west of the Site. 

• PCA#12 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage historically operated at 
225 Preston Street, approximately 175 m west of the Site. 

• PCA#13 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, an automotive service garage currently operates at 54 Louisa 
Street, approximately 145 m southeast of the Site. 

• PCA#14 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, an automotive service garage currently operates at 66 Lebreton 
Street, approximately 245 m northeast of the Site. 

• PCA#15 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former transportation company with automotive service 
historically operated at 93 Lebreton Street, approximately 230 m northeast of the Site. 

• PCA#16 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former Ambulance Service garage historically operated at 
71 Lebreton Street, approximately 250 m northeast of the Site. 

• PCA#17 (Item 10: Commercial Autobody Shops) | Off-Site, a commercial autobody shop 
currently operates at 167 Lebreton Street, approximately 110 m east of the Site. 
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• PCA#18 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
former heating oil supplier historically operated at 174 Lebreton Street, approximately 160 m 
east of the Site. 

• PCA#19 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage historically operated at 
436 Arlington Avenue, approximately 180 m southeast of the Site. 

• PCA#20 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former automotive service garage and former commercial 
autobody shop historically operated at 347 Booth Street, approximately 200 m northeast of the 
Site. 

• PCA#21 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
heating oil spill (suggesting petroleum storage in fixed tanks) was reported at 20 Willow Street, 
approximately 200 m northeast of the Site. 

• PCA#22 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
heating oil spill (suggesting petroleum storage in fixed tanks) was reported at 457 Booth Street, 
approximately 135 m southeast of the Site. 

• PCA#23 (Item 8: Chemical Manufacturing, Processing and Bulk Storage) | Off-Site, chemical 
manufacturing, processing, and bulk storage was reported at 300 Rochester Street, 
approximately 45 m southwest of the Site. 

• PCA#24 (Item 27: Garages and Maintenance and Repair of Railcars, Marine Vehicles and 
Aviation Vehicles) | Off-Site, a former vehicle repair historically operated at 23 Poplar Street, 
approximately 185 m north of the Site 

• PCA#25 (Item 28: Gasoline and Associated Products Storage in Fixed Tanks) | Off-Site, a 
heating oil spill (suggesting petroleum storage in fixed tanks) was reported at 112 Lebreton 
Street, approximately 160 m northeast of the Site. 

• PCA#26 (Item 53: Tannery) | Off-Site, a former tannery historically operated at 187 Preston 
Street, approximately 235 m northwest of the Site. 

• PCA#27 (on-Site, suspected heating oil storage tanks)/APEC#1 (central portion of Site) | PHCs 
and BTEXs 

Areas of Potential Environmental Concern (APECs) 

The potentially contaminating activities considered to represent areas of potential environmental 
concern for the Site are: 

• APEC#1 | On-Site, importation of Fill materials was identified at various locations at the Site and 
suspected presence of heating oil storage tanks at the Site.  

• APEC#2 | Off-Site, a former automotive service garage and service station with USTs 
historically operated at 414 Booth Street, approximately 6 m east of the Site. This historical 
activity has the potential to have impacted soil and groundwater at the Site. 
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• APEC#3 | Off-Site, a former paving company historically operated at 394 Booth Street, 
approximately 25 m northeast of the Site. This historical activity has the potential to have 
impacted soil and groundwater at the Site. 

• APEC#4 | Off-Site, a former automotive service garage historically operated at 388 Booth 
Street, approximately 40 m northeast of the Site. This historical activity has the potential to have 
impacted soil and groundwater at the Site. 

• APEC#5 | Off-Site, a former dry cleaners historically operated at 263 Rochester Street, 
approximately 20 m north of the Site. This historical activity has the potential to have impacted 
soil and groundwater at the Site. 

Contaminants of Potential Concern (CPCs) 

The contaminants of potential concern (CPCs) in soil and groundwater for the Site were based on 
the APECs identified at the Site during Phase One ESA and observations at the time of the drilling 
program. The following CPCs for the Site were suspected to be associated with fill material at the 
Site, off-Site automotive service garages and retail fuel outlets, an off-Site paving company and an 
off-Site dry cleaner: 

1. Petroleum Hydrocarbons ranges F1-F4 (PHCs) and Benzene, Toluene, Ethylbenzene, and 
Xylenes (BTEXs) 

2. Volatile Organic Compounds (VOCs) 

3. Metals 

4. Polycyclic Aromatic Hydrocarbons (PAHs) 

An assessment of the CPCs for the Site was completed as part of the Phase Two ESA analytical 
submission program. Soil and groundwater samples were submitted for a combination of the CPCs 
dependant on borehole/monitoring well locations with respect to the APECs. 

Subsurface Conditions 

Municipal water and sewer services are supplied by underground service trenches on the east 
portion of the Site leading to Booth Street. Natural gas is supplied to the Site buildings from 
underground service trenches leading from Gladstone Avenue to the south of the Site, and Balsam 
Street to the north of the Site. These service trenches are considered to have the potential to act as 
conduits for contaminant migration. 

Based on geological mapping of the region and the Ontario Water Well Information System, the 
natural soil conditions in the region appear to consist of "pre-Champlain Sea deposits consisting of 
glacial deposits of till; heterogeneous mixture of material ranging from clay to large boulders, 
generally sandy, grades downwards into unmodified till; surface is generally modified by wave or 
river action and the topography is flat to hummocky". The thickness of overburden is expected to be 
approximately 1 m and the bedrock in the general area of the Site is expected to be limestone. 



 
 
 

GHD | Phase Two Environmental Site Assessment | 11140575 (3) | Page 30 

Physical Setting - Stratigraphy 

As presented in the Borehole Logs in Appendix C, the investigation identified six materials within 
the depth investigated, namely: 

• Asphalt 

• Grass vegetation and Topsoil 

• Fill (Gravelly Sand) or (Sand and Gravel) or (Silty Sand) 

• Native Till (Silty Sand) or (Sand and Gravel) 

• Concrete 

• Limestone bedrock 

Physical Setting – Hydrogeological 

The interpretation of groundwater flow was based upon the generally known geology, the location 
and flow direction of surface water bodies and the static water levels collected from monitoring wells 
completed on the Site as part of this assessment. The overburden/weathered upper bedrock 
groundwater flows to the west-northwest. Based on the recorded groundwater elevations in 
Table 5.2, and a lateral separation distance between monitoring well locations, the horizontal 
hydraulic gradient is approximately 0.04 m/m. The hydraulic gradient is expected to vary with 
seasonal and weather conditions.  

Based on the geology observed at the Site, the overburden/weathered upper bedrock aquifer is 
considered as unconfined.  

Physical Setting – Bedrock 

Limestone bedrock was encountered in all advanced boreholes at the Site, generally at depths 
ranging between 0.5 and 1.1 mBG. Bedrock was observed at approximately 2.6 mBG, below a layer 
of concrete in the southwest portion of the Site; it is suspected that deeper bedrock in this area of 
the Site is part of a former foundation system. In general, the upper surface (top 0.5-1.5 m) of the 
bedrock was revealed to be poor to fair quality, improving to good to excellent rock quality with 
increasing depth. 

Physical Setting – Groundwater Table 

The static groundwater table in the shallow bedrock wells installed by GHD, considered to be 
representative of the unconfined (upper) aquifer, was measured at depths ranging from 
approximately 1.8 to 2.7 mBG on September 8, 2017. Groundwater flow direction was interpreted to 
be towards the west-northwest with a calculated hydraulic gradient of 0.04 m/m, based on 
measured relative groundwater elevations. 

The existing deeper bedrock well installed by others at the northwest corner of the Site (identified as 
MW4 in this report) was measured a the same time at a depth of approximately 14.5 mBG; this 
water level suggests that the screen for MW4 is located within a (semi) confined aquifer.  

The water table details are summarized in Table 5.2 (Water Table Elevations). It should be noted 
that the water table elevation is expected to vary with seasonal and weather conditions. 
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Physical Setting – Sensitive or Shallow or Surface Water 

The pH of the soil was tested and observed to be within the range of 5-9. There are no Areas of 
Natural Scientific Interest (ANSI) identified by the Ministry of Natural Resources (MNR) within 
250 m. The nearest area designated by the municipality in its current official plan 
(Bylaw 2008-250 – Zoning) as 'EP' (Environmentally Protected zoning) is located approximately 
1.4 kilometres (km) south of the Site, on the west of Dows Lake. Under O. Reg. 153/04, a municipal 
EP zone is classified as an "area of natural significance". As the Site does not contain an area of 
natural significance, and properties within 30 m of the Site limits do not contain areas of natural 
significance, the Site is not classified as an environmentally sensitive property 
(O. Reg. 153/04, s41) hence the generic criteria of Table 1 of O. Reg. 153 (Sensitive Site) would not 
be considered applicable.  

No natural surface water bodies were identified on the Site or within the Phase One Study Area. 
The nearest natural surface body is the Ottawa River, which is located approximately 1 km to the 
North of the Site. The manmade Dows Lake is located approximately 1 km south of the Site. There 
is no open surface water bodies within 30 m of the Site limits. As the property does not include all or 
part of a water body, and the property is not adjacent to a water body, and does not includes land 
that is within 30 m of a water body, the Property is not considered a Surface Water site 
(O. Reg. 153/04, s43.1[1]). The generic criteria of Tables 8 and 9 of O. Reg. 153/04 (Surface Water) 
would not be considered applicable. 

Drilling conducted as part of this investigation revealed that there is less than 2 m of overburden soil 
in seven of the eight boreholes advanced on the Site. As less than 2/3 of the Site consists of soil 
(excluding any non-soil surface treatment such as asphalt, concrete or aggregate) less than 2 m in 
depth, the Property is considered a Shallow Soil site (O. Reg. 153/04, s43.1[3]). The generic criteria 
of Tables 6 and 7 of O. Reg. 153/04 (Shallow Soil) are considered applicable. 

The Property, and all other properties located, in whole or in part, within 250 m of the boundaries of 
the property, are supplied by a municipal drinking water system. The Site is not in an area 
designated on the City of Ottawa official plan as an intake protection zone (IPZ). The Site is not in 
an area designated on the City of Ottawa official plan as a well-head protection area (WHPA). The 
Site is not an agricultural property. The Site is considered as being non-potable water use as per 
Section 35 of the Ontario Regulation 153/04 as amended 2011 (O. Reg. 153/04, s35).  

The existing property use is residential. The proposed property use will remain residential. The Site 
is considered as being residential/parkland/institutional land use as per Section 3 of the Ontario 
Regulation 153/04 as amended 2011 (O. Reg. 153/04, s1[3]). 

Accordingly, the appropriate Site classification under O. Reg. 153/04 will be generic non-potable 
shallow soil residential land use (O. Reg. 153/04, Table 7). 

Physical Setting – Fill 

A layer fill material was found in all boreholes advanced at the Site. No petroleum odours or visible 
evidence of staining were noted within any of the fill materials.  
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• Gravelly Sand was encountered underlying the asphalt pavement in BH1-17, BH2-17, BH3-17, 
BH4-17. This material was described as grey, dense to loose, and damp. This material was 
found to be 0.3 meters in thickness. 

• Sand and gravel fill, or sand with some gravel, was identified in BH5-17, BH7-17, and BH8-17. 
This material was described as brown, loose, and damp to moist. This layer was generally 
found to be 0.6 meters in thickness. This same type of fill was encountered with an 
approximate thickness of 2.1 m in BH8-17; it was suspected that fill was used to backfill a 
former foundation in this area of the Site. Silty sand fill was encountered in BH6-17. The 
material was described as containing trace organics, dark brown, loose, and moist. This 
material was found to be 0.9 m thickness. A layer of concrete 0.3 m thick was encountered 
resting directly on the bedrock in BH8-17 extending from 2.3 to 2.6 mBG, near the southwest 
corner of the Property. It is suspected that this concrete is the remnants of a former building 
foundation. 

In addition to the fill material identified in the Phase Two ESA drilling program, it is expected that 
underground services on the property are bedded in imported granular material. It is expected that 
the construction and demolition of the foundations and/or basements of both the existing and 
previously demolished on-Site buildings included backfill, and material from off-Site. Backfill around 
the existing structures and services was not investigated as part of the Phase Two ESA. 

Physical Setting – Existing and Proposed Structures 

At the time of report preparation:  

• The current property use is multi-unit residential.  

• The north, west, and south portions of the Site are developed with three multi-unit residential 
buildings, respectively addressed as:  

- 22 through 34 (even) Balsam Avenue on the north portion of the Site 

- 38, 40 Balsam Avenue and 275 through 285 (odd) Rochester Street on the west portion of 
the Site 

- 289 Rochester Street and 811 through 829 Gladstone Avenue on the south portion of the 
Site 

• The central portion of the Site is surfaced with an asphalt paved parking area that is accessed 
from Balsam Avenue to the north.  

• The east portion of the Site, extending to east limit of the Site, is landscaped and contains a 
children's play-structure for the tenants.  

GHD understands that the Client intends to demolish the existing buildings at the Site and construct 
a single six-storey residential building without a basement and with associated parking areas and 
access roads. The Property is currently used for residential purposes and therefore will not require 
a Record of Site Condition (RSC), required for a change in land use to more sensitive land uses.  
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Contamination 

Soil samples were collected from the boreholes advanced on August 25 and August 29, 2017 and 
were analysed for a combination of PHCs, BTEXs, VOCs, PAHs, metals and pH. 

Three soil samples BH2/MW2 and DUP (a duplicate sample of BH2-MW2) (0.4-0.6 mBG) and BH6 
(0.3-0.6 mBG) presented O. Reg. 153/04 Table 7 exceedances of the lead and various Polycyclic 
Aromatic Hydrocarbons (PAHs) (specifically Acenaphthylene, Anthracene, Benzo[a]anthracene, 
Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, Chrysene, Dibenzo[a,h]anthracene, 
Fluoranthene, Indeno[1,2,3-cd]pyrene, and Phenanthrene). The samples were collected from fill 
material on the north portion of the Site. It is suspected that areas of contaminated soil are present 
across the Site and in localized areas where poor quality fill material was used for grading. Based 
on the period for first development (late 1800s) and redevelopment (1960s) of the Site, it is 
suspected that there may be additional contaminated soil present in other localised areas of the 
Site. 

A remedial action plan and soil management program will be developed for the Client in order to 
manage and dispose of the contaminated soil at the time of redevelopment.  

Groundwater was sampled and analysed for PHCs, VOCs (including BTEXs), PAHs, metals and pH 
on September 8 and September 12, 2017. All of analysed groundwater sample results were in 
compliance with the O. Reg. 153/04 Table 7 criteria.  

6. Conclusions 

Soil samples were collected from the boreholes advanced on August 25 and August 29, 2017 and 
were analysed for a combination of PHCs, BTEXs, VOCs, PAHs, metals and pH. 

Three soil samples BH2/MW2 and DUP (a duplicate sample of BH2-MW2) (0.4-0.6 mBG) and BH6 
(0.3-0.6 mBG) presented O. Reg. 153/04 Table 7 exceedances of the lead and various Polycyclic 
Aromatic Hydrocarbons (PAHs) (specifically Acenaphthylene, Anthracene, Benzo[a]anthracene, 
Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, Chrysene, Dibenzo[a,h]anthracene, 
Fluoranthene, Indeno[1,2,3-cd]pyrene, and Phenanthrene). The samples were collected from fill 
material on the north portion of the Site. It is suspected that areas of contaminated soil are present 
across the Site and in localized areas where poor quality fill material was used for grading. Based 
on the period for first development (late 1800s) and redevelopment (1960s) of the Site, it is 
suspected that there may be additional contaminated soil present in other localised areas of the 
Site. 

A remedial action plan and soil management program will be developed for the Client in order to 
manage and dispose of the contaminated soil at the time of redevelopment.  

Groundwater was sampled and analysed for PHCs, VOCs (including BTEXs), PAHs, metals and pH 
on September 8 and September 12, 2017. All of analysed groundwater sample results were in 
compliance with the O. Reg. 153/04 Table 7 criteria. 
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Site Compliance 

There were O. Reg. 153/04 Table 7 (residential land use, coarse soil texture) criteria exceedances 
in two of the four submitted soil samples, plus the duplicate QA/QC soil sample. 

There were no O. Reg. 153/03 Table 7 exceedances in the analysed groundwater samples.  

It should also be noted, given the period of initial development (1880s) and redevelopment (1960s) 
of the Site, that there may have been additional heating oil storage tanks, either ASTs or USTs, 
present at the Site as part of historical heating systems. No documentation or physical evidence of 
additional ASTs or USTs was discovered as part of the Phase One ESA or Phase Two ESA, 
however, there is the potential that USTs remain at the Site and/or have associated isolated 
pockets of contaminated soil and/or groundwater. It is expected that this unknown will be further 
addressed at the time of construction for subsequent redevelopment of the Site. 

The Site is not considered to be in compliance with the O. Reg. 153/04 criteria for the existing and 
proposed land use and requires soil remediation/removal or a risk assessment.  
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7. References 

Ontario Regulation 153/04 

Phase One Environmental Site Assessment, 811 Gladstone Avenue, Ottawa, Ontario. Reference 
No. 11140575-E1 (2), prepared by GHD Ltd., dated August 25, 2017  

Certificate of Analysis – Paracel #1735029 – Soil and TCLP– September 1, 2017 

Certificate of Analysis – Paracel #1735030 – Soil – August 31, 2017 

Certificate of Analysis – Paracel #1735234 – Soil – August 29, 2017 

Certificate of Analysis – Paracel #1737017 – Groundwater – September 14, 2017 

Certificate of Analysis – Paracel #1737231 – Groundwater – September 18, 2017 
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All of Which is Respectfully Submitted, 

GHD 

 
 
 
 
 
Luke Lopers, P. Eng. 
 
 
 
 
 
Joseph B. Bennett, P. Eng. 
 
 
Luke Lopers, P. Eng., Qualified Person for Environmental Site Assessment under O. Reg. 153/04, 
confirms the carrying out of the Phase Two Environmental Site Assessment and the findings and 
conclusions of this report. 
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Table 1

DNAPL / LNAPL Layers
Phase Two Environmental Site Assessment

811 Gladstone Avenue Complex
Ottawa Ontario

Page 1 of 1

WELL ID
Grade 
Elevation

TOP 
Elevation

Bottom 
Depth

Bottom 
Elevation

September 8, 2017 
Depth to Watertable

September 8, 2017 
Elevation Watertable

Thickness of 
LNAPL

Thickness of 
DNAPL

(m) (m) (mBG) (m) (m below grade) (m) (m) (m)
BH1-17 / MW1-17 101.28 101.23 6.05 95.23 1.84 99.44 0.00 0.00
BH2-17 / MW2-17 101.50 101.45 6.13 95.38 2.74 98.76 0.00 0.00
BH5-17 / MW3-17 102.39 102.34 5.88 96.52 2.17 100.22 0.00 0.00
MW4 101.49 101.44 15.48 86.01 14.49 87.00 0.00 0.00
Elevation relative to Site BM=100.00 m, assigned to Top of Spindle of Hydrant FM175067M

GHD 11140575 (3)



Table 2

Summary of Soil Analysis
Phase Two Environmental Site Assessment

811 Gladstone Avenue Complex
Ottawa, Ontario

Page 1 of 1

O.Reg.153/04 
Table 1

O.Reg.153/04 Table 
7 BH2 / MW2 DUP 

(BH2/MW2) BH5 / MW3 BH6 BH7

Background non-potable, shallow 
soil (coarse texture) 0.4-0.6mBG 0.4-0.4mBG 0.1-0.7mBG 0.3-0.6 mBG 0.1-0.7mBG

Parameter Units MDL non-agricultural residential/ parkland/ 
institutional

native clayey sand 
(till)

native clayey 
sand (till) fill fill fill

Metals

Antimony ug/g dry 1.0 1.3 ug/g dry 7.5 ug/g dry ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Arsenic ug/g dry 1.0 18 ug/g dry 18 ug/g dry 8.0 7.5 ND (1.0) ND (1.0) ND (1.0)
Barium ug/g dry 1.0 220 ug/g dry 390 ug/g dry 296 235 94.9 85.2 31.9
Beryllium ug/g dry 1.0 2.5 ug/g dry 4 ug/g dry ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Boron ug/g dry 1.0 36 ug/g dry 120 ug/g dry 8.3 7.5 6.3 6.0 2.8
Cadmium ug/g dry 0.5 1.2 ug/g dry 1.2 ug/g dry ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Chromium ug/g dry 1.0 70 ug/g dry 160 ug/g dry 32.7 24.7 21.1 14.4 13.1
Cobalt ug/g dry 1.0 21 ug/g dry 22 ug/g dry 8.5 7.7 6.0 3.4 2.4
Copper ug/g dry 1.0 92 ug/g dry 140 ug/g dry 54.1 39.8 15.4 25.4 6.5
Lead ug/g dry 1.0 120 ug/g dry 120 ug/g dry 486 363 42.9 58.2 42.4
Molybdenum ug/g dry 1.0 2 ug/g dry 6.9 ug/g dry 1.2 1.6 ND (1.0) ND (1.0) ND (1.0)
Nickel ug/g dry 1.0 82 ug/g dry 100 ug/g dry 17.5 15.7 13.4 9.0 6.0
Selenium ug/g dry 1.0 1.5 ug/g dry 2.4 ug/g dry ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Silver ug/g dry 0.5 0.5 ug/g dry 20 ug/g dry ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Thallium ug/g dry 1.0 1 ug/g dry 1 ug/g dry ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Uranium ug/g dry 1.0 2.5 ug/g dry 23 ug/g dry ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Vanadium ug/g dry 1.0 86 ug/g dry 86 ug/g dry 32.3 29.3 28.0 20.0 18.4
Zinc ug/g dry 1.0 290 ug/g dry 340 ug/g dry 216 152 59.0 265 32.3
Volatiles

Acetone ug/g dry 0.50 0.5 ug/g dry 16 ug/g dry ND (0.50) N/A ND (0.50) ND (0.50) ND (0.50)
Benzene ug/g dry 0.02 0.02 ug/g dry 0.21 ug/g dry ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02)
Bromodichloromethane ug/g dry 0.05 0.05 ug/g dry 13 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Bromoform ug/g dry 0.05 0.05 ug/g dry 0.27 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Bromomethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Carbon Tetrachloride ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Chlorobenzene ug/g dry 0.05 0.05 ug/g dry 2.4 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Chloroform ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Dibromochloromethane ug/g dry 0.05 0.05 ug/g dry 9.4 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Dichlorodifluoromethane ug/g dry 0.05 0.05 ug/g dry 16 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,2-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 3.4 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,3-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 4.8 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,4-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 0.083 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,1-Dichloroethane ug/g dry 0.05 0.05 ug/g dry 3.5 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,2-Dichloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,1-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
cis-1,2-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 3.4 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
trans-1,2-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.084 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,2-Dichloropropane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
cis-1,3-Dichloropropylene ug/g dry 0.05 ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
trans-1,3-Dichloropropylene ug/g dry 0.05 ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,3-Dichloropropene, total ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Ethylbenzene ug/g dry 0.05 0.05 ug/g dry 2 ug/g dry ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)
Ethylene dibromide (dibromoethane, 1,2-)ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Hexane ug/g dry 0.05 0.05 ug/g dry 2.8 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Methyl Ethyl Ketone (2-Butanone)ug/g dry 0.50 0.5 ug/g dry 16 ug/g dry ND (0.50) N/A ND (0.50) ND (0.50) ND (0.50)
Methyl Isobutyl Ketone ug/g dry 0.50 0.5 ug/g dry 1.7 ug/g dry ND (0.50) N/A ND (0.50) ND (0.50) ND (0.50)
Methyl tert-butyl ether ug/g dry 0.05 0.05 ug/g dry 0.75 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Methylene Chloride ug/g dry 0.05 0.05 ug/g dry 0.1 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Styrene ug/g dry 0.05 0.05 ug/g dry 0.7 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,1,1,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry 0.058 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,1,2,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Tetrachloroethylene ug/g dry 0.05 0.05 ug/g dry 0.28 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Toluene ug/g dry 0.05 0.2 ug/g dry 2.3 ug/g dry ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)
1,1,1-Trichloroethane ug/g dry 0.05 0.05 ug/g dry 0.38 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
1,1,2-Trichloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Trichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.061 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Trichlorofluoromethane ug/g dry 0.05 0.25 ug/g dry 4 ug/g dry ND (0.05) N/A ND (0.05) ND (0.05) ND (0.05)
Vinyl Chloride ug/g dry 0.02 0.02 ug/g dry 0.02 ug/g dry ND (0.02) N/A ND (0.02) ND (0.02) ND (0.02)
m/p-Xylene ug/g dry 0.05 ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)
o-Xylene ug/g dry 0.05 ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)
Xylenes, total ug/g dry 0.05 0.05 ug/g dry 3.1 ug/g dry ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.05)
Hydrocarbons

F1 PHCs (C6-C10) ug/g dry 7 25 ug/g dry 55 ug/g dry ND (7) ND (7) ND (7) ND (7) ND (7)
F2 PHCs (C10-C16) ug/g dry 4 10 ug/g dry 98 ug/g dry ND (4) ND (4) ND (4) ND (4) ND (4)
F3 PHCs (C16-C34) ug/g dry 8 240 ug/g dry 300 ug/g dry 109 56 ND (8) ND (8) ND (8)
F4 PHCs (C34-C50) ug/g dry 6 120 ug/g dry 2800 ug/g dry 148 174 ND (6) ND (6) ND (6)
F4G PHCs (gravimetric) ug/g dry 50 120 ug/g dry 2800 ug/g dry NA 882
Semi-Volatiles

Acenaphthene ug/g dry 0.02 0.072 ug/g dry 7.9 ug/g dry 0.17 0.17 0.03 2.83 ND (0.02)
Acenaphthylene ug/g dry 0.02 0.093 ug/g dry 0.15 ug/g dry 0.24 0.35 ND (0.02) ND (0.40) ND (0.02)
Anthracene ug/g dry 0.02 0.16 ug/g dry 0.67 ug/g dry 0.55 0.64 0.06 5.61 0.04
Benzo[a]anthracene ug/g dry 0.02 0.36 ug/g dry 0.5 ug/g dry 1.12 1.31 0.18 6.34 0.11
Benzo[a]pyrene ug/g dry 0.02 0.3 ug/g dry 0.3 ug/g dry 1.19 1.43 0.22 4.91 0.15
Benzo[b]fluoranthene ug/g dry 0.02 0.47 ug/g dry 0.78 ug/g dry 1.28 1.40 0.25 5.30 0.16
Benzo[g,h,i]perylene ug/g dry 0.02 0.68 ug/g dry 6.6 ug/g dry 0.68 0.89 0.17 2.85 0.12
Benzo[k]fluoranthene ug/g dry 0.02 0.48 ug/g dry 0.78 ug/g dry 0.74 0.83 0.14 3.06 0.09
Chrysene ug/g dry 0.02 2.8 ug/g dry 7 ug/g dry 1.13 1.32 0.23 7.03 0.13
Dibenzo[a,h]anthracene ug/g dry 0.02 0.1 ug/g dry 0.1 ug/g dry 0.20 0.26 0.04 0.93 0.03
Fluoranthene ug/g dry 0.02 0.56 ug/g dry 0.69 ug/g dry 2.72 2.83 0.50 17.4 0.28
Fluorene ug/g dry 0.02 0.12 ug/g dry 62 ug/g dry 0.20 0.20 0.02 3.04 ND (0.02)
Indeno[1,2,3-cd]pyrene ug/g dry 0.02 0.23 ug/g dry 0.38 ug/g dry 0.67 0.84 0.15 2.92 0.10
1-Methylnaphthalene ug/g dry 0.02 0.59 ug/g dry 0.99 ug/g dry 0.06 0.04 ND (0.02) ND (0.40) ND (0.02)
2-Methylnaphthalene ug/g dry 0.02 0.59 ug/g dry 0.99 ug/g dry 0.07 0.05 ND (0.02) ND (0.40) ND (0.02)
Methylnaphthalene (1&2) ug/g dry 0.04 0.59 ug/g dry 0.99 ug/g dry 0.13 0.10 ND (0.04) ND (0.80) ND (0.04)
Naphthalene ug/g dry 0.01 0.09 ug/g dry 0.6 ug/g dry 0.17 0.13 ND (0.01) 0.57 ND (0.01)
Phenanthrene ug/g dry 0.02 0.69 ug/g dry 6.2 ug/g dry 2.02 1.94 0.28 23.2 0.16
Pyrene ug/g dry 0.02 1 ug/g dry 78 ug/g dry 2.30 2.49 0.41 13.7 0.24
Lab ID 1735029-01 1735030-01 1735234-01 1735234-02 1735234-03
Sample Date 25-Aug-17 25-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17
Notes
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 1 (non-agricultural) criteria
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 7 (non-potable, shallow soil, residential land use, coarse grained soil) criteria
ND - concentration not detected above Method Detection Limit
N/A - Parameter not Analysed by laboratory
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Table 3

Summary of Groundwater Analysis

Phase Two Environmental Site Assessment

811 Gladstone Avenue Complex

Ottawa, Ontario

Page 1 of  1

O.Reg.153/04 

Table 1

O.Reg.153/04 

Table 7
background shallow soil, 

nonpotable

BH1 / MW1 BH2 / MW2 BH5 / MW3 DUP TRIP BLANK MW4 TRIP BLANK

Parameter Units MDL any any

General Inorganics

pH pH Units 0.1 8.0 8.3 7.3 7.3 N/A N/A N/A
Metals

Antimony ug/L 0.5 1.5 ug/L 16000 ug/L ND (0.5) ND (0.5) 0.7 0.7 N/A N/A N/A
Arsenic ug/L 1 13 ug/L 1500 ug/L ND (1) 2 ND (1) ND (1) N/A N/A N/A
Barium ug/L 1 610 ug/L 23000 ug/L 65 43 75 71 N/A N/A N/A
Beryllium ug/L 0.5 0.5 ug/L 53 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) N/A N/A N/A
Boron ug/L 10 1700 ug/L 36000 ug/L 394 454 117 97 N/A N/A N/A
Cadmium ug/L 0.1 0.5 ug/L 2.1 ug/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A
Chromium ug/L 1 11 ug/L 640 ug/L ND (1) ND (1) ND (1) ND (1) N/A N/A N/A
Cobalt ug/L 0.5 3.8 ug/L 52 ug/L ND (0.5) ND (0.5) 0.6 ND (0.5) N/A N/A N/A
Copper ug/L 0.5 5 ug/L 69 ug/L 1.5 2.7 2.3 5.8 N/A N/A N/A
Lead ug/L 0.1 1.9 ug/L 20 ug/L 0.3 0.1 ND (0.1) ND (0.1) N/A N/A N/A
Molybdenum ug/L 0.5 23 ug/L 7300 ug/L 4.9 39.9 3.9 1.5 N/A N/A N/A
Nickel ug/L 1 14 ug/L 390 ug/L ND (1) 2 2 2 N/A N/A N/A
Selenium ug/L 1 5 ug/L 50 ug/L ND (1) ND (1) ND (1) ND (1) N/A N/A N/A
Silver ug/L 0.1 0.3 ug/L 1.2 ug/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A
Sodium ug/L 200 490000 ug/L 1800000 ug/L 329000 257000 87200 50000 N/A N/A N/A
Thallium ug/L 0.1 0.5 ug/L 400 ug/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A
Uranium ug/L 0.1 8.9 ug/L 330 ug/L 1.8 1.9 1.0 0.7 N/A N/A N/A
Vanadium ug/L 0.5 3.9 ug/L 200 ug/L ND (0.5) 0.6 ND (0.5) ND (0.5) N/A N/A N/A
Zinc ug/L 5 160 ug/L 890 ug/L ND (5) ND (5) 16 6 N/A N/A N/A
Volatiles

Acetone ug/L 5.0 2700 ug/L 100000 ug/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Benzene ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Bromodichloromethane ug/L 0.5 2 ug/L 67000 ug/L ND (0.5) ND (0.5) 2.9 ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Bromoform ug/L 0.5 5 ug/L 5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Bromomethane ug/L 0.5 0.89 ug/L 0.89 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Carbon Tetrachloride ug/L 0.2 0.2 ug/L 0.2 ug/L ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2)
Chlorobenzene ug/L 0.5 0.5 ug/L 140 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Chloroform ug/L 0.5 2 ug/L 2 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Dibromochloromethane ug/L 0.5 2 ug/L 65000 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Dichlorodifluoromethane ug/L 1.0 590 ug/L 3500 ug/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichlorobenzene ug/L 0.5 0.5 ug/L 150 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,3-Dichlorobenzene ug/L 0.5 0.5 ug/L 7600 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,4-Dichlorobenzene ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,1-Dichloroethane ug/L 0.5 0.5 ug/L 11 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,2-Dichloroethane ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,1-Dichloroethylene ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
cis-1,2-Dichloroethylene ug/L 0.5 1.6 ug/L 1.6 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
trans-1,2-Dichloroethylene ug/L 0.5 1.6 ug/L 1.6 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,2-Dichloropropane ug/L 0.5 0.5 ug/L 0.58 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
cis-1,3-Dichloropropylene ug/L 0.5 ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
trans-1,3-Dichloropropylene ug/L 0.5 ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,3-Dichloropropene, total ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Ethylbenzene ug/L 0.5 0.5 ug/L 54 ug/L ND (0.5) ND (0.5) ND (0.5) 3.5 ND (0.5) ND (0.5) ND (0.5)
Ethylene dibromide (dibromoethane, 1,2-)ug/L 0.2 0.2 ug/L 0.2 ug/L ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2)
Hexane ug/L 1.0 5 ug/L 5 ug/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Methyl Ethyl Ketone (2-Butanone)ug/L 5.0 400 ug/L 21000 ug/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Methyl Isobutyl Ketone ug/L 5.0 640 ug/L 5200 ug/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Methyl tert-butyl ether ug/L 2.0 15 ug/L 15 ug/L ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0) ND (2.0)
Methylene Chloride ug/L 5.0 5 ug/L 26 ug/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Styrene ug/L 0.5 0.5 ug/L 43 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,1,1,2-Tetrachloroethane ug/L 0.5 1.1 ug/L 1.1 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,1,2,2-Tetrachloroethane ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Tetrachloroethylene ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Toluene ug/L 0.5 0.8 ug/L 320 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,1,1-Trichloroethane ug/L 0.5 0.5 ug/L 23 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
1,1,2-Trichloroethane ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Trichloroethylene ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
Trichlorofluoromethane ug/L 1.0 150 ug/L 2000 ug/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Vinyl Chloride ug/L 0.5 0.5 ug/L 0.5 ug/L ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5) ND (0.5)
m/p-Xylene ug/L 0.5 ND (0.5) ND (0.5) ND (0.5) 13.6 ND (0.5) ND (0.5) ND (0.5)
o-Xylene ug/L 0.5 ND (0.5) ND (0.5) ND (0.5) 3.5 ND (0.5) ND (0.5) ND (0.5)
Xylenes, total ug/L 0.5 72 ug/L 72 ug/L ND (0.5) ND (0.5) ND (0.5) 17.1 ND (0.5) ND (0.5) ND (0.5)
Hydrocarbons

F1 PHCs (C6-C10) ug/L 25 420 ug/L 420 ug/L ND (25) ND (25) ND (25) ND (25) N/A N/A N/A
F2 PHCs (C10-C16) ug/L 100 150 ug/L 150 ug/L ND (100) ND (100) ND (100) ND (100) N/A N/A N/A
F3 PHCs (C16-C34) ug/L 100 500 ug/L 500 ug/L ND (100) ND (100) 203 ND (100) N/A N/A N/A
F4 PHCs (C34-C50) ug/L 100 500 ug/L 500 ug/L ND (100) ND (100) ND (100) ND (100) N/A N/A N/A
Semi-Volatiles

Acenaphthene ug/L 0.05 4.1 ug/L 17 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Acenaphthylene ug/L 0.05 1 ug/L 1 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Anthracene ug/L 0.01 0.1 ug/L 1 ug/L ND (0.01) ND (0.02) ND (0.01) ND (0.01) N/A N/A N/A
Benzo[a]anthracene ug/L 0.01 0.2 ug/L 1.8 ug/L ND (0.01) ND (0.02) ND (0.01) ND (0.01) N/A N/A N/A
Benzo[a]pyrene ug/L 0.01 0.01 ug/L 0.81 ug/L ND (0.01) ND (0.02) ND (0.01) ND (0.01) N/A N/A N/A
Benzo[b]fluoranthene ug/L 0.05 0.1 ug/L 0.75 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Benzo[g,h,i]perylene ug/L 0.05 0.2 ug/L 0.2 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Benzo[k]fluoranthene ug/L 0.05 0.1 ug/L 0.4 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Chrysene ug/L 0.05 0.1 ug/L 0.7 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Dibenzo[a,h]anthracene ug/L 0.05 0.2 ug/L 0.4 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Fluoranthene ug/L 0.01 0.4 ug/L 44 ug/L ND (0.01) 0.12 ND (0.01) ND (0.01) N/A N/A N/A
Fluorene ug/L 0.05 120 ug/L 290 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Indeno[1,2,3-cd]pyrene ug/L 0.05 0.2 ug/L 0.2 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
1-Methylnaphthalene ug/L 0.05 2 ug/L 1500 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
2-Methylnaphthalene ug/L 0.05 2 ug/L 1500 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Methylnaphthalene (1&2) ug/L 0.10 2 ug/L 1500 ug/L ND (0.10) ND (0.20) ND (0.10) ND (0.10) N/A N/A N/A
Naphthalene ug/L 0.05 7 ug/L 7 ug/L ND (0.05) 0.16 ND (0.05) ND (0.05) N/A N/A N/A
Phenanthrene ug/L 0.05 0.1 ug/L 380 ug/L ND (0.05) ND (0.10) ND (0.05) ND (0.05) N/A N/A N/A
Pyrene ug/L 0.01 0.2 ug/L 5.7 ug/L ND (0.01) 0.10 ND (0.01) ND (0.01) N/A N/A N/A
Lab ID 1737071-01 1737071-02 1737071-03 1737071-04 1737071-05 1737231-01 1737231-02
Sample Date 8-Sep-17 8-Sep-17 8-Sep-17 8-Sep-17 8-Sep-17 12-Sep-17 11-Sep-17
Notes
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 1 (non-agricultural) criteria
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 7 (non-potable, shallow soil, anyl land use, coarse grained soil) criteria
ND - concentration not detected above Method Detection Limit
N/A - Parameter not Analysed by laboratory
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Table 4

Maximum Soil Parameter Concentrations
Phase Two Environmental Site Assessment

811 Gladstone Avenue Complex
Ottawa, Ontario

Page 1 of 1

O.Reg.153/04 Table 
1

O.Reg.153/04 Table 
7

Background non-potable, shallow 
soil (coarse texture)

Maximum Soil 

Concentration
sample location sample depth

Parameter Units MDL non-agricultural residential/ parkland/ 
institutional (mBG)

Metals
Antimony ug/g dry 1.0 1.3 ug/g dry 7.5 ug/g dry ND all
Arsenic ug/g dry 1.0 18 ug/g dry 18 ug/g dry 8.0 BH2 / MW2(SS1) 0.4-0.6 mBG
Barium ug/g dry 1.0 220 ug/g dry 390 ug/g dry 296 BH2 / MW2(SS1) 0.4-0.6 mBG
Beryllium ug/g dry 1.0 2.5 ug/g dry 4 ug/g dry ND all
Boron ug/g dry 1.0 36 ug/g dry 120 ug/g dry 8.3 BH2 / MW2(SS1) 0.4-0.6 mBG
Cadmium ug/g dry 0.5 1.2 ug/g dry 1.2 ug/g dry ND all
Chromium ug/g dry 1.0 70 ug/g dry 160 ug/g dry 32.7 BH2 / MW2(SS1) 0.4-0.6 mBG
Cobalt ug/g dry 1.0 21 ug/g dry 22 ug/g dry 8.5 BH2 / MW2(SS1) 0.4-0.6 mBG
Copper ug/g dry 1.0 92 ug/g dry 140 ug/g dry 54.1 BH2 / MW2(SS1) 0.4-0.6 mBG
Lead ug/g dry 1.0 120 ug/g dry 120 ug/g dry 486 BH2 / MW2(SS1) 0.4-0.6 mBG
Molybdenum ug/g dry 1.0 2 ug/g dry 6.9 ug/g dry 1.6 DUP (duplicate of BH2/MW2(SS1)) 0.4-0.6 mBG
Nickel ug/g dry 1.0 82 ug/g dry 100 ug/g dry 17.5 BH2 / MW2(SS1) 0.4-0.6 mBG
Selenium ug/g dry 1.0 1.5 ug/g dry 2.4 ug/g dry ND all
Silver ug/g dry 0.5 0.5 ug/g dry 20 ug/g dry ND all
Thallium ug/g dry 1.0 1 ug/g dry 1 ug/g dry ND all
Uranium ug/g dry 1.0 2.5 ug/g dry 23 ug/g dry ND all
Vanadium ug/g dry 1.0 86 ug/g dry 86 ug/g dry 32.3 BH2 / MW2(SS1) 0.4-0.6 mBG
Zinc ug/g dry 1.0 290 ug/g dry 340 ug/g dry 265 BH6
Volatiles
Acetone ug/g dry 0.50 0.5 ug/g dry 16 ug/g dry ND all
Benzene ug/g dry 0.02 0.02 ug/g dry 0.21 ug/g dry ND all
Bromodichloromethane ug/g dry 0.05 0.05 ug/g dry 13 ug/g dry ND all
Bromoform ug/g dry 0.05 0.05 ug/g dry 0.27 ug/g dry ND all
Bromomethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Carbon Tetrachloride ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Chlorobenzene ug/g dry 0.05 0.05 ug/g dry 2.4 ug/g dry ND all
Chloroform ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Dibromochloromethane ug/g dry 0.05 0.05 ug/g dry 9.4 ug/g dry ND all
Dichlorodifluoromethane ug/g dry 0.05 0.05 ug/g dry 16 ug/g dry ND all
1,2-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 3.4 ug/g dry ND all
1,3-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 4.8 ug/g dry ND all
1,4-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 0.083 ug/g dry ND all
1,1-Dichloroethane ug/g dry 0.05 0.05 ug/g dry 3.5 ug/g dry ND all
1,2-Dichloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
1,1-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
cis-1,2-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 3.4 ug/g dry ND all
trans-1,2-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.084 ug/g dry ND all
1,2-Dichloropropane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
cis-1,3-Dichloropropylene ug/g dry 0.05 ND all
trans-1,3-Dichloropropylene ug/g dry 0.05 ND all
1,3-Dichloropropene, total ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Ethylbenzene ug/g dry 0.05 0.05 ug/g dry 2 ug/g dry ND all
Ethylene dibromide (dibromoethane, 1,2-)ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Hexane ug/g dry 0.05 0.05 ug/g dry 2.8 ug/g dry ND all
Methyl Ethyl Ketone (2-Butanone) ug/g dry 0.50 0.5 ug/g dry 16 ug/g dry ND all
Methyl Isobutyl Ketone ug/g dry 0.50 0.5 ug/g dry 1.7 ug/g dry ND all
Methyl tert-butyl ether ug/g dry 0.05 0.05 ug/g dry 0.75 ug/g dry ND all
Methylene Chloride ug/g dry 0.05 0.05 ug/g dry 0.1 ug/g dry ND all
Styrene ug/g dry 0.05 0.05 ug/g dry 0.7 ug/g dry ND all
1,1,1,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry 0.058 ug/g dry ND all
1,1,2,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Tetrachloroethylene ug/g dry 0.05 0.05 ug/g dry 0.28 ug/g dry ND all
Toluene ug/g dry 0.05 0.2 ug/g dry 2.3 ug/g dry ND all
1,1,1-Trichloroethane ug/g dry 0.05 0.05 ug/g dry 0.38 ug/g dry ND all
1,1,2-Trichloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry ND all
Trichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.061 ug/g dry ND all
Trichlorofluoromethane ug/g dry 0.05 0.25 ug/g dry 4 ug/g dry ND all
Vinyl Chloride ug/g dry 0.02 0.02 ug/g dry 0.02 ug/g dry ND all
m/p-Xylene ug/g dry 0.05 ND all
o-Xylene ug/g dry 0.05 ND all
Xylenes, total ug/g dry 0.05 0.05 ug/g dry 3.1 ug/g dry ND all
Hydrocarbons
F1 PHCs (C6-C10) ug/g dry 7 25 ug/g dry 55 ug/g dry ND all
F2 PHCs (C10-C16) ug/g dry 4 10 ug/g dry 98 ug/g dry ND all
F3 PHCs (C16-C34) ug/g dry 8 240 ug/g dry 300 ug/g dry 109 BH2 / MW2(SS1) 0.4-0.6 mBG
F4 PHCs (C34-C50) ug/g dry 6 120 ug/g dry 2800 ug/g dry 174 DUP 0.4-0.6 mBG
Semi-Volatiles
Acenaphthene ug/g dry 0.02 0.072 ug/g dry 7.9 ug/g dry 2.83 BH6
Acenaphthylene ug/g dry 0.02 0.093 ug/g dry 0.15 ug/g dry 0.35 DUP (duplicate of BH2/MW2(SS1)) 0.4-0.6 mBG
Anthracene ug/g dry 0.02 0.16 ug/g dry 0.67 ug/g dry 5.61 BH6
Benzo[a]anthracene ug/g dry 0.02 0.36 ug/g dry 0.5 ug/g dry 6.34 BH6
Benzo[a]pyrene ug/g dry 0.02 0.3 ug/g dry 0.3 ug/g dry 4.91 BH6
Benzo[b]fluoranthene ug/g dry 0.02 0.47 ug/g dry 0.78 ug/g dry 5.30 BH6
Benzo[g,h,i]perylene ug/g dry 0.02 0.68 ug/g dry 6.6 ug/g dry 2.85 BH6
Benzo[k]fluoranthene ug/g dry 0.02 0.48 ug/g dry 0.78 ug/g dry 3.06 BH6
Chrysene ug/g dry 0.02 2.8 ug/g dry 7 ug/g dry 7.03 BH6
Dibenzo[a,h]anthracene ug/g dry 0.02 0.1 ug/g dry 0.1 ug/g dry 0.93 BH6
Fluoranthene ug/g dry 0.02 0.56 ug/g dry 0.69 ug/g dry 17.4 BH6
Fluorene ug/g dry 0.02 0.12 ug/g dry 62 ug/g dry 3.04 BH6
Indeno[1,2,3-cd]pyrene ug/g dry 0.02 0.23 ug/g dry 0.38 ug/g dry 2.92 BH6
1-Methylnaphthalene ug/g dry 0.02 0.59 ug/g dry 0.99 ug/g dry 0.06 BH2 / MW2(SS1) 0.4-0.6 mBG
2-Methylnaphthalene ug/g dry 0.02 0.59 ug/g dry 0.99 ug/g dry 0.07 BH2 / MW2(SS1) 0.4-0.6 mBG
Methylnaphthalene (1&2) ug/g dry 0.04 0.59 ug/g dry 0.99 ug/g dry 0.13 BH2 / MW2(SS1) 0.4-0.6 mBG
Naphthalene ug/g dry 0.01 0.09 ug/g dry 0.6 ug/g dry 0.57 BH6
Phenanthrene ug/g dry 0.02 0.69 ug/g dry 6.2 ug/g dry 23.2 BH6
Pyrene ug/g dry 0.02 1 ug/g dry 78 ug/g dry 13.7 BH6
Notes
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 1 (non-agricultural) criteria
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 7 (non-potable, shallow soil, residential land use, coarse grained soil) criteria
ND - concentration not detected above Method Detection Limit
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Table 5

Maximun Groundwater Parameter Concentrations
Phase Two Environmental Site Assessment

811 Gladstone Avenue Complex
Ottawa, Ontario

Page 1 of 1

O.Reg.153/04 Table 
1

O.Reg.153/04 
Table 7

background shallow soil, 
nonpotable

Parameter Units MDL any any
Maximum 
groundwater 
concentration

Sample ID Location

General Inorganics

pH pH Units 0.1 8.3 BH2 / MW2 BH2-17 / MW2-17
Metals ND all
Antimony ug/L 0.5 1.5 ug/L 16000 ug/L 0.7 BH5 / MW3 BH5-17 / MW3-17
Arsenic ug/L 1 13 ug/L 1500 ug/L 2 BH2 / MW2 BH2-17 / MW2-17
Barium ug/L 1 610 ug/L 23000 ug/L 75 BH5 / MW3 BH5-17 / MW3-17
Beryllium ug/L 0.5 0.5 ug/L 53 ug/L ND all
Boron ug/L 10 1700 ug/L 36000 ug/L 454 BH2 / MW2 BH2-17 / MW2-17
Cadmium ug/L 0.1 0.5 ug/L 2.1 ug/L ND all
Chromium ug/L 1 11 ug/L 640 ug/L ND all
Cobalt ug/L 0.5 3.8 ug/L 52 ug/L 0.6 BH5 / MW3 BH5-17 / MW3-17
Copper ug/L 0.5 5 ug/L 69 ug/L 5.8 DUP duplicate sample of BH5-17 / MW3-17
Lead ug/L 0.1 1.9 ug/L 20 ug/L 0.3 BH1 / MW1 BH1-17 / MW1-17
Molybdenum ug/L 0.5 23 ug/L 7300 ug/L 39.9 BH2 / MW2 BH2-17 / MW2-17
Nickel ug/L 1 14 ug/L 390 ug/L 2 BH2 / MW2 and BH5 / MW3 BH2-17 / MW2-17 and BH5-17 / MW3-17
Selenium ug/L 1 5 ug/L 50 ug/L ND all
Silver ug/L 0.1 0.3 ug/L 1.2 ug/L ND all
Sodium ug/L 200 490000 ug/L 1800000 ug/L 329000 BH1 / MW1 BH1-17 / MW1-17
Thallium ug/L 0.1 0.5 ug/L 400 ug/L ND all
Uranium ug/L 0.1 8.9 ug/L 330 ug/L 1.9 BH2 / MW2 BH2-17 / MW2-17
Vanadium ug/L 0.5 3.9 ug/L 200 ug/L 0.6 BH2 / MW2 BH2-17 / MW2-17
Zinc ug/L 5 160 ug/L 890 ug/L 16 BH5 / MW3 BH5-17 / MW3-17
Volatiles

Acetone ug/L 5.0 2700 ug/L 100000 ug/L ND all
Benzene ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
Bromodichloromethane ug/L 0.5 2 ug/L 67000 ug/L 2.9 BH5 / MW3 BH5-17 / MW3-17
Bromoform ug/L 0.5 5 ug/L 5 ug/L ND all
Bromomethane ug/L 0.5 0.89 ug/L 0.89 ug/L ND all
Carbon Tetrachloride ug/L 0.2 0.2 ug/L 0.2 ug/L ND all
Chlorobenzene ug/L 0.5 0.5 ug/L 140 ug/L ND all
Chloroform ug/L 0.5 2 ug/L 2 ug/L ND all
Dibromochloromethane ug/L 0.5 2 ug/L 65000 ug/L ND all
Dichlorodifluoromethane ug/L 1.0 590 ug/L 3500 ug/L ND all
1,2-Dichlorobenzene ug/L 0.5 0.5 ug/L 150 ug/L ND all
1,3-Dichlorobenzene ug/L 0.5 0.5 ug/L 7600 ug/L ND all
1,4-Dichlorobenzene ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
1,1-Dichloroethane ug/L 0.5 0.5 ug/L 11 ug/L ND all
1,2-Dichloroethane ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
1,1-Dichloroethylene ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
cis-1,2-Dichloroethylene ug/L 0.5 1.6 ug/L 1.6 ug/L ND all
trans-1,2-Dichloroethylene ug/L 0.5 1.6 ug/L 1.6 ug/L ND all
1,2-Dichloropropane ug/L 0.5 0.5 ug/L 0.58 ug/L ND all
cis-1,3-Dichloropropylene ug/L 0.5 ND all
trans-1,3-Dichloropropylene ug/L 0.5 ND all
1,3-Dichloropropene, total ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
Ethylbenzene ug/L 0.5 0.5 ug/L 54 ug/L 3.5 DUP duplicate sample of BH5-17 / MW3-17
Ethylene dibromide (dibromoethane, 1,2-)ug/L 0.2 0.2 ug/L 0.2 ug/L ND all
Hexane ug/L 1.0 5 ug/L 5 ug/L ND all
Methyl Ethyl Ketone (2-Butanone)ug/L 5.0 400 ug/L 21000 ug/L ND all
Methyl Isobutyl Ketone ug/L 5.0 640 ug/L 5200 ug/L ND all
Methyl tert-butyl ether ug/L 2.0 15 ug/L 15 ug/L ND all
Methylene Chloride ug/L 5.0 5 ug/L 26 ug/L ND all
Styrene ug/L 0.5 0.5 ug/L 43 ug/L ND all
1,1,1,2-Tetrachloroethane ug/L 0.5 1.1 ug/L 1.1 ug/L ND all
1,1,2,2-Tetrachloroethane ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
Tetrachloroethylene ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
Toluene ug/L 0.5 0.8 ug/L 320 ug/L ND all
1,1,1-Trichloroethane ug/L 0.5 0.5 ug/L 23 ug/L ND all
1,1,2-Trichloroethane ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
Trichloroethylene ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
Trichlorofluoromethane ug/L 1.0 150 ug/L 2000 ug/L ND all
Vinyl Chloride ug/L 0.5 0.5 ug/L 0.5 ug/L ND all
m/p-Xylene ug/L 0.5 13.6 DUP duplicate sample of BH5-17 / MW3-17
o-Xylene ug/L 0.5 3.5 DUP duplicate sample of BH5-17 / MW3-17
Xylenes, total ug/L 0.5 72 ug/L 72 ug/L 17.1 DUP duplicate sample of BH5-17 / MW3-17
Hydrocarbons

F1 PHCs (C6-C10) ug/L 25 420 ug/L 420 ug/L ND all
F2 PHCs (C10-C16) ug/L 100 150 ug/L 150 ug/L ND all
F3 PHCs (C16-C34) ug/L 100 500 ug/L 500 ug/L 203 BH5 / MW3 BH5-17 / MW3-17
F4 PHCs (C34-C50) ug/L 100 500 ug/L 500 ug/L ND all
Semi-Volatiles

Acenaphthene ug/L 0.05 4.1 ug/L 17 ug/L ND all
Acenaphthylene ug/L 0.05 1 ug/L 1 ug/L ND all
Anthracene ug/L 0.01 0.1 ug/L 1 ug/L ND all
Benzo[a]anthracene ug/L 0.01 0.2 ug/L 1.8 ug/L ND all
Benzo[a]pyrene ug/L 0.01 0.01 ug/L 0.81 ug/L ND all
Benzo[b]fluoranthene ug/L 0.05 0.1 ug/L 0.75 ug/L ND all
Benzo[g,h,i]perylene ug/L 0.05 0.2 ug/L 0.2 ug/L ND all
Benzo[k]fluoranthene ug/L 0.05 0.1 ug/L 0.4 ug/L ND all
Chrysene ug/L 0.05 0.1 ug/L 0.7 ug/L ND all
Dibenzo[a,h]anthracene ug/L 0.05 0.2 ug/L 0.4 ug/L ND all
Fluoranthene ug/L 0.01 0.4 ug/L 44 ug/L 0.12 BH2 / MW2 BH2-17 / MW2-17
Fluorene ug/L 0.05 120 ug/L 290 ug/L ND all
Indeno[1,2,3-cd]pyrene ug/L 0.05 0.2 ug/L 0.2 ug/L ND all
1-Methylnaphthalene ug/L 0.05 2 ug/L 1500 ug/L ND all
2-Methylnaphthalene ug/L 0.05 2 ug/L 1500 ug/L ND all
Methylnaphthalene (1&2) ug/L 0.10 2 ug/L 1500 ug/L ND all
Naphthalene ug/L 0.05 7 ug/L 7 ug/L 0.16 BH2 / MW2 BH2-17 / MW2-17
Phenanthrene ug/L 0.05 0.1 ug/L 380 ug/L ND all
Pyrene ug/L 0.01 0.2 ug/L 5.7 ug/L 0.10 BH2 / MW2 BH2-17 / MW2-17
Notes
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 1 (non-agricultural) criteria
BOLD - concentration meets or exceeds O.Reg. 153/04 Table 7 (non-potable, shallow soil, anyl land use, coarse grained soil) criteria
ND - concentration not detected above Method Detection Limit
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1. Background 

A Phase Two Environmental Site Assessment is to be completed for the residential property 
identified as 811 Gladstone Avenue Complex in Ottawa, Ontario ("Site") to investigate the areas of 
potential environmental concern (APECs) identified by the Phase One ESA.  

The Phase One ESA identified  

• APEC#1 | Portions of the Site that had evidence of imported fill placement (PCA#1). 

• APEC#2 | The southeast portion of the Site is 6 m west of 414 Booth Street (a former 
automotive service garage and service station with fuel in underground storage tanks (USTs) 
identified as PCA#2). 

• APEC#3 | The northeast portion of the Site is 25 m south of 394 Booth Street (a former asphalt 
and bitumen manufacturing site, identified as PCA#3). 

• APEC#4 | The northeast portion of the Site is 40 m south of 388 Booth Street (a former 
automotive garage, identified as PCA#4). 

• APEC#5 | The northwest portion of the Site is 20 m south of 263 Rochester Street (a former 
drycleaner, identified as PCA#5). 

The contaminants of potential concern (CPCs) to be assessed as part of the Phase Two 
Environmental Site Assessment in the soil and groundwater are: 

• APEC#1 | metals, VOCs, PAHs 

• APEC#2 | metals, PHCs, VOCs 

• APEC#3 | metals, VOCs, PAHs 

• APEC#4 | metals, PHCs, VOCs, PAHs 

• APEC#5 | VOCs 

Select boreholes/monitoring wells placed in locations of the Site will be sampled to provide an 
assessment of the Contaminants of Potential Concern (CPCs) in the vicinity of each APEC. 

Should additional contaminants be suspected during the course of the drilling program, additional 
sampling should be discussed with the project manager to determine appropriate analytical testing. 

2. Specific Objectives 

The following are the specific objectives of the planning of the site investigation component this 
Phase Two Environmental Site Assessment, as stated in O. Reg. 153/04: 



 
 

GHD | Sampling and Analysis Plan – 811 Gladstone Avenue Complex, Ottawa, Ontario - Phase Two ESA | 11140575 (3) | Page 2 

1. Plan an investigation that will achieve the general objectives of a Phase Two Environmental 
Site Assessment: 

• Through the use of appropriate and complete information base concerning the Phase 
Two property.  

• Through the conduct of an investigation based both on information obtained before the 
Phase Two Environmental Site Assessment begins and on the incorporation of 
information obtained during the Phase Two Environmental Site Assessment. 

2. To develop a sampling and analysis plan that will adequately assess all areas of the 
Phase Two property where contaminants may be present in land or water on, in or under the 
property. 

3. To develop a quality assurance program that is designed to effectively limit errors and bias in 
sampling and analysis through implementation of assessment and control measures that will 
ensure data are useful, appropriate and accurate in the determination of whether the 
Phase  Two property, meets applicable site condition criteria. 

3. Utility Service Clearances 

Public and private utility service clearances will be provided to the field technician prior to 
commencing the drilling program. The project manager must be contacted immediately should any 
conflicts arise during the drilling program with the locations of underground services and the 
proposed borehole locations. Service clearances are included with the field instructions. 

4. Specific Requirements 

4.1 Media for Investigation 

• Overburden soil sampling will be conducted on the day(s) of drilling. 

• Groundwater monitoring wells will be installed during the drilling program to facilitate the 
collection of groundwater samples at a later date. 

• No sediment is present on the Site, as such; sediment sampling will not be conducted as part 
of this investigation.  

• No surface water bodies are present on the Site, as such; surface water sampling will not be 
conducted as part of this investigation. 

4.2 Locations and Depths for Sampling 

Locations 

The proposed seven borehole locations are illustrated on the Proposed Borehole Location Plan 
sketch attached as Appendix A.  
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Five boreholes advanced to (refusal + 1.5 m coring) 

• Install groundwater monitoring wells in 3 boreholes 

Two boreholes advanced to (maximum 6 m) 

• Install groundwater monitoring wells in 2 boreholes 

The approximate locations and labelling of the boreholes/monitoring wells are indicated on the 
provided plan.  

Should contamination be encountered or suspected in a location which has not been proposed to 
be equipped with a monitoring well, one of the proposed monitoring well installations should be 
changed to allow for an assessment of the groundwater in this area. This should be discussed with 
the project manager.  

Depths 

Soil samples from the boreholes will be collected in 0.6 m intervals using stainless steel split 
spoons, with 0.15 m spacing between samples. Soil sampling will be conducted from ground 
surface down to proposed drilling depth (bedrock refusal) or (maximum 6 m overburden).   

Groundwater monitoring well screens will be installed within the shallow bedrock. Screens should 
be limited to a maximum wetted length of 3.0 m and a minimum total length of 1.5 m. The base of 
monitoring well screens used to assess PHCs should extend approximately 1.0 m below the 
expected groundwater table based on field observations. If additional drilling is required to intercept 
the groundwater table, please contact the project manager. Screens shall have a sand pack that 
extends a minimum of 0.15 m above the screen and must be sealed with a bentonite hole plug with 
a thickness of at least 0.6 m. If the depth of the groundwater and maximum screen length permits, 
monitoring well screens should straddle the groundwater table interface. 

4.3 Parameters for Laboratory Analysis 

Soil 

A total of four original samples plus one duplicate sample will be selected for lab analysis. The 
following soil samples from the suggested depths below are suggestions for submittal for laboratory 
analysis of the specified analytical parameters: 

Table 4.1 Soil Sampling 

Location Analytical Parameter Approximate Depth/Stratigraphy 
APEC#1 
BH1, BH3, BH4, BH8 
and others containing fill 

metals, PHCs, VOCs, pH Sample  
- fill materials 

APEC#2 
BH7 

metals, PHCs, VOCs, pH Sample  
- near water table interface, or  
- just above impermeable layer or 
- fill layer, or  
- area of obvious contamination 
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Table 4.1 Soil Sampling 

Location Analytical Parameter Approximate Depth/Stratigraphy 
APEC#3&#4 
BH5 
(One Sample) 

Metals, PHCs, VOCs, 
PAHs, pH 

Sample  
- near water table interface, or  
- just above impermeable layer or 
- fill layer 
- area of obvious contamination 

APEC#5 
BH6 

VOCs, pH Sample  
- near water table interface, or  
- just above impermeable layer or 
- fill layer 
- area of obvious contamination 

Duplicate Sample DUP-1  Any material sampled for metals, 
PHCs, BTEX/VOCs, PAHs 

Worst Case Reg. 558 – laflesche 
unknown petroleum 
package 

Select 1 sample for leachate 
(TCLP) testing from borehole with 
most evident contamination. Bulk 
sample from the same borehole 
should be worst case soil followed 
by TCLP sample. 

Should contamination be detected in other locations or evident contamination requiring vertical 
delineation is suspected in any borehole, this should be discussed with the project manager 
immediately.  

Soil Jarring requirements: 

• PHCs, VOCs, PAH, metals, pH – one large soil jar and one vial 

• Reg. 558 TCLP – two large soil jars 

Should any visually or olfactory observations be made with respect to the potential presence of 
contaminants in the soil at a specific depth in a particular borehole location, the soil sample with the 
suspected contaminants will be submitted for laboratory analysis in lieu of the sample depth 
referenced in the table above.  

Groundwater 

The following groundwater samples from the screened intervals will be submitted for laboratory 
analysis of the specified analytical parameters: 

Location Analytical Parameters Approximate Depth of Sample 
MW1 PHCs, VOCs, PAH, pH Screened Interval 
MW2 PHCs, VOCs, PAH, pH Screened Interval 
MW3 PHCs, VOCs, PAH, pH Screened Interval 
MW4 PHCs, VOCs, PAH, pH Screened Interval 
MW5 PHCs, VOCs, PAH, pH Screened Interval 
Duplicate DUP-GW1 Duplicate of PHCs/BTEXs 1/10 samples 
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Location Analytical Parameters Approximate Depth of Sample 
Trip Blank VOC 1/cooler 

5. Quality Assurance/Quality Control 

5.1 Decontamination of Sampling Equipment 

All non-dedicated sampling equipment such as stainless steel split spoons will be washed between 
uses. 

Water level monitoring equipment, including water level meters and interface probes will be 
decontaminated with Alconox and rinsed with deionized water between water level readings to 
prevent cross contamination. 

5.2 Field Duplicates 

Field duplicate samples shall be collected in each medium (soil and groundwater) being sampled. 
At least one field duplicate sample will be submitted for laboratory analysis for every ten samples 
submitted for laboratory analysis.  

Field duplicates will be selected from samples which have the greatest probability of environmental 
contamination (i.e., where field observations indicate potential contamination is present). A 
duplicate sample will be selected should the presence of contamination be suspected in any of the 
soil or groundwater samples. 

5.3 Trip Blanks 

One laboratory prepared trip blank shall be analyzed for VOC when submitting groundwater 
samples for analysis. 

5.4 Soil Vapour Screening 

All soil samples will be screened for organic vapours in the field using a RKI Eagle Combustible 
Gas Detector (Gastech) in the field. Soil samples with notably elevated combustible gas 
concentrations should be discussed with the Project Manager and may be selected for laboratory 
analysis. 

6. Standard Operating Procedures 

GHD standard operating procedures (SOP) shall be used during borehole drilling and soil sampling. 
Deviations to the SOP shall be discussed with the project manager. 

6.1 Well Development 

Groundwater monitoring wells will be developed on the day of drilling. At least three and up to ten 
well volumes will be removed from the monitoring wells in order to remove all sediment from the 
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wells. In cases where the monitoring well goes dry prior to purging three well volumes, the well 
should be purged dry a minimum of three times, waiting approximately 30 minutes between purging 
events. Waterra tubing should be removed from the monitoring wells following well development. 

6.2 Borehole Locating 

The locations of all boreholes and monitoring wells must be measured in the field on the day of 
drilling. Borehole locations should be measured with respect to building corners or known property 
boundaries and shown on a plan. 

6.3 Elevation Survey 

An elevation survey of all boreholes and monitoring wells will be conducted following the completion 
of the drilling program. A fixed temporary benchmark should be used as a reference elevation; the 
top of the spindle of a fire hydrant is preferred for this purpose as geodetic elevations can be 
obtained for these points. The ground surface elevation of all boreholes should be surveyed. The 
top of riser of each monitoring well should also be surveyed; this will ensure maximum accuracy in 
the interpretation of groundwater elevations. 

6.4 Groundwater Elevation Survey 

Following a period of stabilization (one week is recommended) a groundwater elevation survey will 
be completed for all monitoring wells. The depth to groundwater is recorded prior to disturbance of 
the water column and is recorded with respect to the top of riser of the monitoring well. 

6.5 Groundwater Sampling 

Groundwater sampling is conducted following the collection of groundwater elevations. To avoid 
mixture of sediment into the groundwater column and prevent volatilization during sampling, a 
peristaltic pump is used for groundwater sampling. The wells are purged of standing water by 
removing at least one well volume using the peristaltic pump. Sampling is conducted on a low flow 
setting following the stabilization of groundwater quality parameters. Samples are collected in 
dedicated bottles prepared by the laboratory. Samples are field filtered in the case of metals 
sampling.  
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LIMESTONE-Grey, weathered
and fractured, fair quality.

*Becoming good

*Becoming excellent

Borehole ended at
approximately 6.15 m in

limestone
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STRATIGRAPHY
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GROUND SURFACE

PROJECT: Phase Two Environmental Site Assessment

LOCATION: 811 Gladstone Avenue., Ottawa Ontario

*Surveyed elevations are relative to Fire Hydrant FM175067M (SW Corner of Rochester/Balsam)

DATE (FINISH): 22 August 2017
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101.4

101.1

100.9

95.3

ASPHALT(Approximately 0.1
m thick)
FILL-Gravel, loose, grey, dry.
TILL-Clayey sand, some
gravel, loose, grey with
reddish-brown staining, dry.
*Auger refusal at 0.6 m,
continued with rock coring
LIMESTONE-Grey, weathered
and fractured, fair quality.
*Water was whiteish at start,
transitioning to grey.
*Becoming good

*Becoming excellent

Borehole ended at
approximately 6.2 m in

limestone

0.61

1.35

1.55

WL 2.74
9/8/2017

6.13
6.22

Sand
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CLIENT: Ottawa Community Housing Corporation

ELEVATION: 101.50 m
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PROJECT: Phase Two Environmental Site Assessment
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*Surveyed elevations are relative to Fire Hydrant FM175067M (SW Corner of Rochester/Balsam)
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102.3

101.7

96.5

TOPSOIL-Silty sand, brown,
loose, damp. (Approximately
0.1 m thick)
FILL-Sand and gravel, brown,
loose, dry.
LIMESTONE-Grey, weathered
and fractured, poor quality.

*Becoming good

*Becoming excellent

Borehole ended at
approximately 5.87 m in

limestone
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1.30
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101.0

100.7

100.3

98.3

ASPHALT(Approximately 0.1 m thick)
FILL-Gravel, loose, grey, dry.

TILL-Sand, some clay, some gravel, loose, grey, wet.

*Auger refusal at 0.76 m, continued with rock coring
LIMESTONE-Grey, weathered and fractured, fair
quality.

*Becoming excellent

Borehole ended at approximately 2.7 m in limestone
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101.0

100.7
100.6

98.4

ASPHALT(Approximately 0.1 m thick)
FILL-Gravel, compact, grey, dry.

TILL-Sand, some clay, some gravel, loose, greyish
brown, dry.
*Auger refusal at 0.5 m, continued with rock coring
LIMESTONE-Grey, weathered and fractured, good
quality.

Borehole ended at approximately 2.7 m in limestone
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101.5

100.6

98.8

TOPSOIL-Silty sand with organics (grass), very loose,
dark brown, damp. (Approximately 0.18 m thick)
FILL-Silty sand, trace organics, loose, dark brown,
moist.

*Auger refusal at 1.1 m, continued with rock coring
LIMESTONE-Grey, weathered and fractured, poor
quality.

*Becoming excellent

Borehole ended at approximately 2.9 m in limestone
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101.6

101.0

98.7

TOPSOIL-Silty sand with organics (grass), very loose,
dark brown, damp. (Approximately 0.1 m thick)
FILL-Sand some gravel, loose, light brown, moist.

*Auger refusal at 0.66 m, continued with rock coring
LIMESTONE-Grey, weathered and fractured, poor
quality.

*Becoming excellent

Borehole ended at approximately 2.9 m in limestone
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100.5

99.6

98.4

98.1

96.8

TOPSOIL-Silty sand with organics (grass), loose, dark
brown, moist. (Approximately 0.18 m thick)
FILL-Sand and gravel, loose, dark borwn, moist.

FILL-Gravel some sand trace silt and clay, loose,
greyish brown, dry.

CONCRETE

LIMESTONE-Grey, weathered and fractured, poor
quality.
*Becoming good

Borehole ended at approximately 3.9 m in limestone
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www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Luke Lopers
Ottawa, ON K2E7S4
179 Colonnade Road Suite 400
GHD Limited (Ottawa)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1735030
Order Date: 25-Aug-2017 

    Report Date: 31-Aug-2017 
Client PO: 73508783 

Custody:    113609 
Project: 11140575-E2

1735030-01 DUP

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 8

Laboratory Director
Dale Robertson, BSc



 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

EPA 8260 - P&T GC-MS 30-Aug-17 31-Aug-17BTEX by P&T GC-MS
CWS Tier 1 - P&T GC-FID 30-Aug-17 31-Aug-17PHC F1
CWS Tier 1 -  Extraction Gravimetric 31-Aug-17 31-Aug-17PHC F4G (gravimetric)
CWS Tier 1 - GC-FID, extraction 26-Aug-17 29-Aug-17PHCs F2 to F4
based on MOE E3470, ICP-OES 30-Aug-17 30-Aug-17REG 153: Metals by ICP/OES, soil
EPA 8270 - GC-MS, extraction 25-Aug-17 30-Aug-17REG 153: PAHs by GC-MS
Gravimetric, calculation 29-Aug-17 29-Aug-17Solids,  %
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 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: DUP - - -
Sample Date: ---25-Aug-17

1735030-01 - - -Sample ID:
MDL/Units Soil - - -

Physical Characteristics
% Solids ---88.40.1 % by Wt.

Metals
Antimony ---<1.01.0 ug/g dry

Arsenic ---7.51.0 ug/g dry

Barium ---2351.0 ug/g dry

Beryllium ---<1.01.0 ug/g dry

Boron ---7.51.0 ug/g dry

Cadmium ---<0.50.5 ug/g dry

Chromium ---24.71.0 ug/g dry

Cobalt ---7.71.0 ug/g dry

Copper ---39.81.0 ug/g dry

Lead ---3631.0 ug/g dry

Molybdenum ---1.61.0 ug/g dry

Nickel ---15.71.0 ug/g dry

Selenium ---<1.01.0 ug/g dry

Silver ---<0.50.5 ug/g dry

Thallium ---<1.01.0 ug/g dry

Uranium ---<1.01.0 ug/g dry

Vanadium ---29.31.0 ug/g dry

Zinc ---1521.0 ug/g dry

Volatiles
Benzene ---<0.020.02 ug/g dry

Ethylbenzene ---<0.050.05 ug/g dry

Toluene ---<0.050.05 ug/g dry

m,p-Xylenes ---<0.050.05 ug/g dry

o-Xylene ---<0.050.05 ug/g dry

Xylenes, total ---<0.050.05 ug/g dry

Toluene-d8 Surrogate 95.4% - - -
Hydrocarbons
F1 PHCs (C6-C10) ---<77 ug/g dry

F2 PHCs (C10-C16) ---<44 ug/g dry

F3 PHCs (C16-C34) ---568 ug/g dry

F4 PHCs (C34-C50) ---174 [1]6 ug/g dry

F4G PHCs (gravimetric) ---88250 ug/g dry

Semi-Volatiles
Acenaphthene ---0.170.02 ug/g dry
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 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: DUP - - -
Sample Date: ---25-Aug-17

1735030-01 - - -Sample ID:
MDL/Units Soil - - -

Acenaphthylene ---0.350.02 ug/g dry

Anthracene ---0.640.02 ug/g dry

Benzo [a] anthracene ---1.310.02 ug/g dry

Benzo [a] pyrene ---1.430.02 ug/g dry

Benzo [b] fluoranthene ---1.400.02 ug/g dry

Benzo [g,h,i] perylene ---0.890.02 ug/g dry

Benzo [k] fluoranthene ---0.830.02 ug/g dry

Chrysene ---1.320.02 ug/g dry

Dibenzo [a,h] anthracene ---0.260.02 ug/g dry

Fluoranthene ---2.830.02 ug/g dry

Fluorene ---0.200.02 ug/g dry

Indeno [1,2,3-cd] pyrene ---0.840.02 ug/g dry

1-Methylnaphthalene ---0.040.02 ug/g dry

2-Methylnaphthalene ---0.050.02 ug/g dry

Methylnaphthalene (1&2) ---0.100.04 ug/g dry

Naphthalene ---0.130.01 ug/g dry

Phenanthrene ---1.940.02 ug/g dry

Pyrene ---2.490.02 ug/g dry

2-Fluorobiphenyl Surrogate 86.4% - - -
Terphenyl-d14 Surrogate 101% - - -
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 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g 
F2 PHCs (C10-C16) ND 4 ug/g 
F3 PHCs (C16-C34) ND 8 ug/g 
F4 PHCs (C34-C50) ND 6 ug/g 
F4G PHCs (gravimetric) ND 50 ug/g 

Metals
Antimony ND 1.0 ug/g 
Arsenic ND 1.0 ug/g 
Barium ND 1.0 ug/g 
Beryllium ND 1.0 ug/g 
Boron ND 1.0 ug/g 
Cadmium ND 0.5 ug/g 
Chromium ND 1.0 ug/g 
Cobalt ND 1.0 ug/g 
Copper ND 1.0 ug/g 
Lead ND 1.0 ug/g 
Molybdenum ND 1.0 ug/g 
Nickel ND 1.0 ug/g 
Selenium ND 1.0 ug/g 
Silver ND 0.5 ug/g 
Thallium ND 1.0 ug/g 
Uranium ND 1.0 ug/g 
Vanadium ND 1.0 ug/g 
Zinc ND 1.0 ug/g 

Semi-Volatiles
Acenaphthene ND 0.02 ug/g 
Acenaphthylene ND 0.02 ug/g 
Anthracene ND 0.02 ug/g 
Benzo [a] anthracene ND 0.02 ug/g 
Benzo [a] pyrene ND 0.02 ug/g 
Benzo [b] fluoranthene ND 0.02 ug/g 
Benzo [g,h,i] perylene ND 0.02 ug/g 
Benzo [k] fluoranthene ND 0.02 ug/g 
Chrysene ND 0.02 ug/g 
Dibenzo [a,h] anthracene ND 0.02 ug/g 
Fluoranthene ND 0.02 ug/g 
Fluorene ND 0.02 ug/g 
Indeno [1,2,3-cd] pyrene ND 0.02 ug/g 
1-Methylnaphthalene ND 0.02 ug/g 
2-Methylnaphthalene ND 0.02 ug/g 
Methylnaphthalene (1&2) ND 0.04 ug/g 
Naphthalene ND 0.01 ug/g 
Phenanthrene ND 0.02 ug/g 
Pyrene ND 0.02 ug/g 
Surrogate: 2-Fluorobiphenyl 1.15 86.3 50-140ug/g 
Surrogate: Terphenyl-d14 1.50 113 50-140ug/g 

Volatiles
Benzene ND 0.02 ug/g 
Ethylbenzene ND 0.05 ug/g 
Toluene ND 0.05 ug/g 
m,p-Xylenes ND 0.05 ug/g 
o-Xylene ND 0.05 ug/g 
Xylenes, total ND 0.05 ug/g 
Surrogate: Toluene-d8 8.75 54.7 50-140ug/g 
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 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g dry ND 40
F2 PHCs (C10-C16) ND 4 ug/g dry ND 30
F3 PHCs (C16-C34) ND 8 ug/g dry ND 30
F4 PHCs (C34-C50) ND 6 ug/g dry ND 30

Metals
Antimony ND 1.0 ug/g dry ND 30
Arsenic ND 1.0 ug/g dry ND 30
Barium 120 1.0 ug/g dry 120 300.1
Beryllium ND 1.0 ug/g dry ND 300.0
Boron 8.90 1.0 ug/g dry 9.56 307.2
Cadmium ND 0.5 ug/g dry ND 300.0
Chromium 18.1 1.0 ug/g dry 18.5 302.4
Cobalt 6.38 1.0 ug/g dry 6.53 302.4
Copper 14.2 1.0 ug/g dry 14.2 300.2
Lead 7.52 1.0 ug/g dry 7.58 300.9
Molybdenum ND 1.0 ug/g dry ND 300.0
Nickel 13.6 1.0 ug/g dry 13.0 304.3
Selenium ND 1.0 ug/g dry ND 300.0
Silver ND 0.5 ug/g dry ND 300.0
Thallium ND 1.0 ug/g dry ND 300.0
Uranium ND 1.0 ug/g dry ND 30
Vanadium 27.2 1.0 ug/g dry 27.1 300.2
Zinc 42.6 1.0 ug/g dry 41.8 301.9

Physical Characteristics
% Solids 82.9 0.1 % by Wt. 83.1 250.3

Semi-Volatiles
Acenaphthene 0.034 0.02 ug/g dry 0.036 406.3
Acenaphthylene 0.051 0.02 ug/g dry 0.082 40 QR-0445.8
Anthracene 0.121 0.02 ug/g dry 0.162 4028.9
Benzo [a] anthracene 0.231 0.02 ug/g dry 0.500 40 QR-0473.4
Benzo [a] pyrene 0.253 0.02 ug/g dry 0.502 40 QR-0466.0
Benzo [b] fluoranthene 0.294 0.02 ug/g dry 0.634 40 QR-0473.3
Benzo [g,h,i] perylene 0.194 0.02 ug/g dry 0.350 40 QR-0457.6
Benzo [k] fluoranthene 0.151 0.02 ug/g dry 0.332 40 QR-0475.1
Chrysene 0.266 0.02 ug/g dry 0.481 40 QR-0457.4
Dibenzo [a,h] anthracene 0.043 0.02 ug/g dry 0.082 40 QR-0461.5
Fluoranthene 0.595 0.02 ug/g dry 1.56 40 QR-0489.7
Fluorene 0.042 0.02 ug/g dry 0.038 4010.2
Indeno [1,2,3-cd] pyrene 0.159 0.02 ug/g dry 0.307 40 QR-0463.4
1-Methylnaphthalene 0.061 0.02 ug/g dry 0.058 405.1
2-Methylnaphthalene 0.079 0.02 ug/g dry 0.073 407.7
Naphthalene 0.088 0.01 ug/g dry 0.081 408.1
Phenanthrene 0.440 0.02 ug/g dry 0.389 4012.2
Pyrene 0.537 0.02 ug/g dry 1.50 40 QR-0494.3
Surrogate: 2-Fluorobiphenyl 1.02 ug/g dry 70.9 50-140
Surrogate: Terphenyl-d14 1.31 ug/g dry 91.4 50-140

Volatiles
Benzene ND 0.02 ug/g dry ND 50
Ethylbenzene ND 0.05 ug/g dry ND 50
Toluene ND 0.05 ug/g dry ND 50
m,p-Xylenes ND 0.05 ug/g dry ND 50
o-Xylene ND 0.05 ug/g dry ND 50
Surrogate: Toluene-d8 6.38 ug/g dry 104 50-140
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 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) 188 94.2 80-1207 ug/g 
F2 PHCs (C10-C16) 97 ND 89.9 60-1404 ug/g 
F3 PHCs (C16-C34) 228 ND 102 60-1408 ug/g 
F4 PHCs (C34-C50) 165 ND 110 60-1406 ug/g 
F4G PHCs (gravimetric) 820 82.0 80-12050 ug/g 

Metals
Antimony 310 ND 124 70-130ug/L
Arsenic 322 ND 129 70-130ug/L
Barium 2580 2390 75.9 70-130ug/L
Beryllium 289 2.23 115 70-130ug/L
Boron 459 191 107 70-130ug/L
Cadmium 272 0.85 108 70-130ug/L
Chromium 605 371 93.7 70-130ug/L
Cobalt 367 131 94.5 70-130ug/L
Copper 550 284 107 70-130ug/L
Lead 399 152 99.1 70-130ug/L
Molybdenum 250 2.83 98.9 70-130ug/L
Nickel 486 260 90.2 70-130ug/L
Selenium 249 4.81 97.7 70-130ug/L
Silver 266 ND 106 70-130ug/L
Thallium 223 13.9 83.8 70-130ug/L
Uranium 317 ND 127 70-130ug/L
Vanadium 788 542 98.2 70-130ug/L
Zinc 1030 836 79.4 70-130ug/L

Semi-Volatiles
Acenaphthene 0.147 88.4 50-1400.02 ug/g 
Acenaphthylene 0.132 78.9 50-1400.02 ug/g 
Anthracene 0.119 71.7 50-1400.02 ug/g 
Benzo [a] anthracene 0.102 60.9 50-1400.02 ug/g 
Benzo [a] pyrene 0.108 65.0 50-1400.02 ug/g 
Benzo [b] fluoranthene 0.139 83.5 50-1400.02 ug/g 
Benzo [g,h,i] perylene 0.116 69.9 50-1400.02 ug/g 
Benzo [k] fluoranthene 0.128 76.5 50-1400.02 ug/g 
Chrysene 0.125 75.0 50-1400.02 ug/g 
Dibenzo [a,h] anthracene 0.120 72.2 50-1400.02 ug/g 
Fluoranthene 0.122 73.3 50-1400.02 ug/g 
Fluorene 0.137 82.2 50-1400.02 ug/g 
Indeno [1,2,3-cd] pyrene 0.123 73.7 50-1400.02 ug/g 
1-Methylnaphthalene 0.137 82.0 50-1400.02 ug/g 
2-Methylnaphthalene 0.145 86.7 50-1400.02 ug/g 
Naphthalene 0.136 81.6 50-1400.01 ug/g 
Phenanthrene 0.131 78.6 50-1400.02 ug/g 
Pyrene 0.124 74.3 50-1400.02 ug/g 
Surrogate: 2-Fluorobiphenyl 1.14 85.3 50-140ug/g 

Volatiles
Benzene 4.73 118 60-1300.02 ug/g 
Ethylbenzene 4.34 109 60-1300.05 ug/g 
Toluene 4.06 102 60-1300.05 ug/g 
m,p-Xylenes 8.79 110 60-1300.05 ug/g 
o-Xylene 4.74 119 60-1300.05 ug/g 
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 Order #: 1735030

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 31-Aug-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

 Qualifier Notes :

Sample Qualifiers :

GC-FID signal did not return to baseline by C50 :1

 QC Qualifiers :

Duplicate results exceeds RPD limits due to non-homogeneous matrix.QR-04 :

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 
laboratory.  All prescribed quality criteria identified in the method has been met.
- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.
- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 
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www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Luke Lopers
Ottawa, ON K2E7S4
179 Colonnade Road Suite 400
GHD Limited (Ottawa)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1735029
Order Date: 25-Aug-2017 

    Report Date: 1-Sep-2017 
Client PO: 73508783 

Custody:    113609 
Project: 11140575-E2

1735029-01 BH2/MW2

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director
Dale Robertson, BSc



 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

ASTM D93 - Pensky-Martens Closed Cup 29-Aug-17 29-Aug-17Flashpoint
CWS Tier 1 - P&T GC-FID 30-Aug-17 31-Aug-17PHC F1
CWS Tier 1 - GC-FID, extraction 26-Aug-17 29-Aug-17PHCs F2 to F4
based on MOE E3470, ICP-OES 30-Aug-17 30-Aug-17REG 153: Metals by ICP/OES, soil
EPA 8270 - GC-MS, extraction 25-Aug-17 30-Aug-17REG 153: PAHs by GC-MS
EPA 8260 - P&T GC-MS 30-Aug-17 31-Aug-17REG 153: VOCs by P&T GC/MS
MOE E3015- Auto Colour 30-Aug-17 30-Aug-17REG 558 - Cyanide
EPA 340.2 - ISE 30-Aug-17 30-Aug-17REG 558 - Fluoride
EPA 7470A - Cold Vapour AA 31-Aug-17 31-Aug-17REG 558 - Mercury by CVAA
EPA 6020 - Digestion - ICP-MS 30-Aug-17 30-Aug-17REG 558 - Metals, ICP-MS
EPA 300.1 - IC 30-Aug-17 30-Aug-17REG 558 - NO3/NO2
EPA 625 - GC-MS 31-Aug-17 31-Aug-17REG 558 - PAHs
EPA 608 - GC-ECD 31-Aug-17 31-Aug-17REG 558 - PCBs
EPA 624 - P&T GC-MS 31-Aug-17 1-Sep-17REG 558 - VOCs
Gravimetric, calculation 29-Aug-17 29-Aug-17Solids,  %
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH2/MW2 - - -
Sample Date: ---25-Aug-17

1735029-01 - - -Sample ID:
MDL/Units Soil - - -

Physical Characteristics
% Solids ---83.90.1 % by Wt.

Flashpoint --->70 °C

EPA 1311 - TCLP Leachate Inorganics
Arsenic ---<0.050.05 mg/L

Barium ---0.870.05 mg/L

Boron ---<0.050.05 mg/L

Cadmium ---<0.010.01 mg/L

Chromium ---<0.050.05 mg/L

Lead ---<0.050.05 mg/L

Mercury ---<0.0050.005 mg/L

Selenium ---<0.050.05 mg/L

Silver ---<0.050.05 mg/L

Uranium ---<0.050.05 mg/L

Fluoride ---0.090.05 mg/L

Nitrate as N ---<11 mg/L

Nitrite as N ---<11 mg/L

Cyanide, free ---<0.020.02 mg/L

EPA 1311 - TCLP Leachate Organics
Benzene ---<0.0050.005 mg/L

Carbon Tetrachloride ---<0.0050.005 mg/L

Chlorobenzene ---<0.0040.004 mg/L

Chloroform ---<0.0060.006 mg/L

1,2-Dichlorobenzene ---<0.0040.004 mg/L

1,4-Dichlorobenzene ---<0.0040.004 mg/L

1,2-Dichloroethane ---<0.0050.005 mg/L

1,1-Dichloroethylene ---<0.0060.006 mg/L

Methyl Ethyl Ketone (2-Butanone) ---<0.300.30 mg/L

Methylene Chloride ---<0.040.04 mg/L

Tetrachloroethylene ---<0.0050.005 mg/L

Trichloroethylene ---<0.0040.004 mg/L

Vinyl chloride ---<0.0050.005 mg/L

4-Bromofluorobenzene Surrogate 97.7% - - -
Dibromofluoromethane Surrogate 116% - - -
Toluene-d8 Surrogate 83.5% - - -

Benzo [a] pyrene ---<0.00010.0001 mg/L

Terphenyl-d14 Surrogate 112% - - -
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH2/MW2 - - -
Sample Date: ---25-Aug-17

1735029-01 - - -Sample ID:
MDL/Units Soil - - -

PCBs, total ---<0.0030.003 mg/L

Decachlorobiphenyl Surrogate 79.6% - - -
Metals
Antimony ---<1.01.0 ug/g dry

Arsenic ---8.01.0 ug/g dry

Barium ---2961.0 ug/g dry

Beryllium ---<1.01.0 ug/g dry

Boron ---8.31.0 ug/g dry

Cadmium ---<0.50.5 ug/g dry

Chromium ---32.71.0 ug/g dry

Cobalt ---8.51.0 ug/g dry

Copper ---54.11.0 ug/g dry

Lead ---4861.0 ug/g dry

Molybdenum ---1.21.0 ug/g dry

Nickel ---17.51.0 ug/g dry

Selenium ---<1.01.0 ug/g dry

Silver ---<0.50.5 ug/g dry

Thallium ---<1.01.0 ug/g dry

Uranium ---<1.01.0 ug/g dry

Vanadium ---32.31.0 ug/g dry

Zinc ---2161.0 ug/g dry

Volatiles
Acetone ---<0.500.50 ug/g dry

Benzene ---<0.020.02 ug/g dry

Bromodichloromethane ---<0.050.05 ug/g dry

Bromoform ---<0.050.05 ug/g dry

Bromomethane ---<0.050.05 ug/g dry

Carbon Tetrachloride ---<0.050.05 ug/g dry

Chlorobenzene ---<0.050.05 ug/g dry

Chloroform ---<0.050.05 ug/g dry

Dibromochloromethane ---<0.050.05 ug/g dry

Dichlorodifluoromethane ---<0.050.05 ug/g dry

1,2-Dichlorobenzene ---<0.050.05 ug/g dry

1,3-Dichlorobenzene ---<0.050.05 ug/g dry

1,4-Dichlorobenzene ---<0.050.05 ug/g dry

1,1-Dichloroethane ---<0.050.05 ug/g dry

Page 4 of 16



 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH2/MW2 - - -
Sample Date: ---25-Aug-17

1735029-01 - - -Sample ID:
MDL/Units Soil - - -

1,2-Dichloroethane ---<0.050.05 ug/g dry

1,1-Dichloroethylene ---<0.050.05 ug/g dry

cis-1,2-Dichloroethylene ---<0.050.05 ug/g dry

trans-1,2-Dichloroethylene ---<0.050.05 ug/g dry

1,2-Dichloropropane ---<0.050.05 ug/g dry

cis-1,3-Dichloropropylene ---<0.050.05 ug/g dry

trans-1,3-Dichloropropylene ---<0.050.05 ug/g dry

1,3-Dichloropropene, total ---<0.050.05 ug/g dry

Ethylbenzene ---<0.050.05 ug/g dry

Ethylene dibromide (dibromoethan ---<0.050.05 ug/g dry

Hexane ---<0.050.05 ug/g dry

Methyl Ethyl Ketone (2-Butanone) ---<0.500.50 ug/g dry

Methyl Isobutyl Ketone ---<0.500.50 ug/g dry

Methyl tert-butyl ether ---<0.050.05 ug/g dry

Methylene Chloride ---<0.050.05 ug/g dry

Styrene ---<0.050.05 ug/g dry

1,1,1,2-Tetrachloroethane ---<0.050.05 ug/g dry

1,1,2,2-Tetrachloroethane ---<0.050.05 ug/g dry

Tetrachloroethylene ---<0.050.05 ug/g dry

Toluene ---<0.050.05 ug/g dry

1,1,1-Trichloroethane ---<0.050.05 ug/g dry

1,1,2-Trichloroethane ---<0.050.05 ug/g dry

Trichloroethylene ---<0.050.05 ug/g dry

Trichlorofluoromethane ---<0.050.05 ug/g dry

Vinyl chloride ---<0.020.02 ug/g dry

m,p-Xylenes ---<0.050.05 ug/g dry

o-Xylene ---<0.050.05 ug/g dry

Xylenes, total ---<0.050.05 ug/g dry

4-Bromofluorobenzene Surrogate 109% - - -
Dibromofluoromethane Surrogate 103% - - -
Toluene-d8 Surrogate 108% - - -

Hydrocarbons
F1 PHCs (C6-C10) ---<77 ug/g dry

F2 PHCs (C10-C16) ---<44 ug/g dry

F3 PHCs (C16-C34) ---1098 ug/g dry

F4 PHCs (C34-C50) ---1486 ug/g dry

Semi-Volatiles
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH2/MW2 - - -
Sample Date: ---25-Aug-17

1735029-01 - - -Sample ID:
MDL/Units Soil - - -

Acenaphthene ---0.170.02 ug/g dry

Acenaphthylene ---0.240.02 ug/g dry

Anthracene ---0.550.02 ug/g dry

Benzo [a] anthracene ---1.120.02 ug/g dry

Benzo [a] pyrene ---1.190.02 ug/g dry

Benzo [b] fluoranthene ---1.280.02 ug/g dry

Benzo [g,h,i] perylene ---0.680.02 ug/g dry

Benzo [k] fluoranthene ---0.740.02 ug/g dry

Chrysene ---1.130.02 ug/g dry

Dibenzo [a,h] anthracene ---0.200.02 ug/g dry

Fluoranthene ---2.720.02 ug/g dry

Fluorene ---0.200.02 ug/g dry

Indeno [1,2,3-cd] pyrene ---0.670.02 ug/g dry

1-Methylnaphthalene ---0.060.02 ug/g dry

2-Methylnaphthalene ---0.070.02 ug/g dry

Methylnaphthalene (1&2) ---0.130.04 ug/g dry

Naphthalene ---0.170.01 ug/g dry

Phenanthrene ---2.020.02 ug/g dry

Pyrene ---2.300.02 ug/g dry

2-Fluorobiphenyl Surrogate 98.8% - - -
Terphenyl-d14 Surrogate 97.5% - - -

Page 6 of 16



 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

EPA 1311 - TCLP Leachate Inorganics
Arsenic ND 0.05 mg/L
Barium ND 0.05 mg/L
Boron ND 0.05 mg/L
Cadmium ND 0.01 mg/L
Chromium ND 0.05 mg/L
Lead ND 0.05 mg/L
Mercury ND 0.005 mg/L
Selenium ND 0.05 mg/L
Silver ND 0.05 mg/L
Uranium ND 0.05 mg/L
Fluoride ND 0.05 mg/L
Nitrate as N ND 1 mg/L
Nitrite as N ND 1 mg/L
Cyanide, free ND 0.02 mg/L

EPA 1311 - TCLP Leachate Organics
Benzene ND 0.005 mg/L
Carbon Tetrachloride ND 0.005 mg/L
Chlorobenzene ND 0.004 mg/L
Chloroform ND 0.006 mg/L
1,2-Dichlorobenzene ND 0.004 mg/L
1,4-Dichlorobenzene ND 0.004 mg/L
1,2-Dichloroethane ND 0.005 mg/L
1,1-Dichloroethylene ND 0.006 mg/L
Methyl Ethyl Ketone (2-Butanone) ND 0.30 mg/L
Methylene Chloride ND 0.04 mg/L
Tetrachloroethylene ND 0.005 mg/L
Trichloroethylene ND 0.004 mg/L
Vinyl chloride ND 0.005 mg/L
Surrogate: 4-Bromofluorobenzene 0.657 95.4 83-134mg/L
Surrogate: Dibromofluoromethane 0.686 99.6 78-124mg/L
Surrogate: Toluene-d8 0.662 96.2 76-118mg/L
Benzo [a] pyrene ND 0.0001 mg/L
Surrogate: Terphenyl-d14 0.227 113 37.1-155.6mg/L
PCBs, total ND 0.003 mg/L
Surrogate: Decachlorobiphenyl 0.0152 75.9 62-138mg/L

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g 
F2 PHCs (C10-C16) ND 4 ug/g 
F3 PHCs (C16-C34) ND 8 ug/g 
F4 PHCs (C34-C50) ND 6 ug/g 

Metals
Antimony ND 1.0 ug/g 
Arsenic ND 1.0 ug/g 
Barium ND 1.0 ug/g 
Beryllium ND 1.0 ug/g 
Boron ND 1.0 ug/g 
Cadmium ND 0.5 ug/g 
Chromium ND 1.0 ug/g 
Cobalt ND 1.0 ug/g 
Copper ND 1.0 ug/g 
Lead ND 1.0 ug/g 
Molybdenum ND 1.0 ug/g 
Nickel ND 1.0 ug/g 
Selenium ND 1.0 ug/g 
Silver ND 0.5 ug/g 
Thallium ND 1.0 ug/g 
Uranium ND 1.0 ug/g 
Vanadium ND 1.0 ug/g 
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Zinc ND 1.0 ug/g 

Semi-Volatiles
Acenaphthene ND 0.02 ug/g 
Acenaphthylene ND 0.02 ug/g 
Anthracene ND 0.02 ug/g 
Benzo [a] anthracene ND 0.02 ug/g 
Benzo [a] pyrene ND 0.02 ug/g 
Benzo [b] fluoranthene ND 0.02 ug/g 
Benzo [g,h,i] perylene ND 0.02 ug/g 
Benzo [k] fluoranthene ND 0.02 ug/g 
Chrysene ND 0.02 ug/g 
Dibenzo [a,h] anthracene ND 0.02 ug/g 
Fluoranthene ND 0.02 ug/g 
Fluorene ND 0.02 ug/g 
Indeno [1,2,3-cd] pyrene ND 0.02 ug/g 
1-Methylnaphthalene ND 0.02 ug/g 
2-Methylnaphthalene ND 0.02 ug/g 
Methylnaphthalene (1&2) ND 0.04 ug/g 
Naphthalene ND 0.01 ug/g 
Phenanthrene ND 0.02 ug/g 
Pyrene ND 0.02 ug/g 
Surrogate: 2-Fluorobiphenyl 1.15 86.3 50-140ug/g 
Surrogate: Terphenyl-d14 1.50 113 50-140ug/g 

Volatiles
Acetone ND 0.50 ug/g 
Benzene ND 0.02 ug/g 
Bromodichloromethane ND 0.05 ug/g 
Bromoform ND 0.05 ug/g 
Bromomethane ND 0.05 ug/g 
Carbon Tetrachloride ND 0.05 ug/g 
Chlorobenzene ND 0.05 ug/g 
Chloroform ND 0.05 ug/g 
Dibromochloromethane ND 0.05 ug/g 
Dichlorodifluoromethane ND 0.05 ug/g 
1,2-Dichlorobenzene ND 0.05 ug/g 
1,3-Dichlorobenzene ND 0.05 ug/g 
1,4-Dichlorobenzene ND 0.05 ug/g 
1,1-Dichloroethane ND 0.05 ug/g 
1,2-Dichloroethane ND 0.05 ug/g 
1,1-Dichloroethylene ND 0.05 ug/g 
cis-1,2-Dichloroethylene ND 0.05 ug/g 
trans-1,2-Dichloroethylene ND 0.05 ug/g 
1,2-Dichloropropane ND 0.05 ug/g 
cis-1,3-Dichloropropylene ND 0.05 ug/g 
trans-1,3-Dichloropropylene ND 0.05 ug/g 
1,3-Dichloropropene, total ND 0.05 ug/g 
Ethylbenzene ND 0.05 ug/g 
Ethylene dibromide (dibromoethane ND 0.05 ug/g 
Hexane ND 0.05 ug/g 
Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g 
Methyl Isobutyl Ketone ND 0.50 ug/g 
Methyl tert-butyl ether ND 0.05 ug/g 
Methylene Chloride ND 0.05 ug/g 
Styrene ND 0.05 ug/g 
1,1,1,2-Tetrachloroethane ND 0.05 ug/g 
1,1,2,2-Tetrachloroethane ND 0.05 ug/g 
Tetrachloroethylene ND 0.05 ug/g 
Toluene ND 0.05 ug/g 
1,1,1-Trichloroethane ND 0.05 ug/g 
1,1,2-Trichloroethane ND 0.05 ug/g 
Trichloroethylene ND 0.05 ug/g 
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Trichlorofluoromethane ND 0.05 ug/g 
Vinyl chloride ND 0.02 ug/g 
m,p-Xylenes ND 0.05 ug/g 
o-Xylene ND 0.05 ug/g 
Xylenes, total ND 0.05 ug/g 
Surrogate: 4-Bromofluorobenzene 8.21 51.3 50-140ug/g 
Surrogate: Dibromofluoromethane 8.41 52.6 50-140ug/g 
Surrogate: Toluene-d8 8.75 54.7 50-140ug/g 
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

EPA 1311 - TCLP Leachate Inorganics
Arsenic ND 0.05 mg/L ND 290.0
Barium 0.174 0.05 mg/L 0.154 3412.1
Boron ND 0.05 mg/L ND 330.0
Cadmium ND 0.01 mg/L ND 330.0
Chromium ND 0.05 mg/L ND 320.0
Lead ND 0.05 mg/L ND 320.0
Mercury ND 0.005 mg/L ND 300.0
Selenium ND 0.05 mg/L ND 280.0
Silver ND 0.05 mg/L ND 280.0
Uranium ND 0.05 mg/L ND 270.0
Fluoride 0.11 0.05 mg/L 0.11 201.7
Nitrate as N ND 1 mg/L ND 20
Nitrite as N ND 1 mg/L ND 20
Cyanide, free ND 0.02 mg/L ND 20

EPA 1311 - TCLP Leachate Organics
Benzene ND 0.005 mg/L ND 25
Carbon Tetrachloride ND 0.005 mg/L ND 25
Chlorobenzene ND 0.004 mg/L ND 25
Chloroform ND 0.006 mg/L ND 25
1,2-Dichlorobenzene ND 0.004 mg/L ND 25
1,4-Dichlorobenzene ND 0.004 mg/L ND 25
1,2-Dichloroethane ND 0.005 mg/L ND 25
1,1-Dichloroethylene ND 0.006 mg/L ND 25
Methyl Ethyl Ketone (2-Butanone) ND 0.30 mg/L ND 25
Methylene Chloride ND 0.04 mg/L ND 25
Tetrachloroethylene ND 0.005 mg/L ND 25
Trichloroethylene ND 0.004 mg/L ND 25
Vinyl chloride ND 0.005 mg/L ND 25
Surrogate: 4-Bromofluorobenzene 0.649 mg/L 94.3 83-134
Surrogate: Dibromofluoromethane 0.834 mg/L 121 78-124
Surrogate: Toluene-d8 0.572 mg/L 83.1 76-118
Benzo [a] pyrene ND 0.0001 mg/L ND 50
Surrogate: Terphenyl-d14 0.216 mg/L 108 37.1-155.6

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g dry ND 40
F2 PHCs (C10-C16) ND 4 ug/g dry ND 30
F3 PHCs (C16-C34) ND 8 ug/g dry ND 30
F4 PHCs (C34-C50) ND 6 ug/g dry ND 30

Metals
Antimony ND 1.0 ug/g dry ND 30
Arsenic ND 1.0 ug/g dry ND 30
Barium 120 1.0 ug/g dry 120 300.1
Beryllium ND 1.0 ug/g dry ND 300.0
Boron 8.90 1.0 ug/g dry 9.56 307.2
Cadmium ND 0.5 ug/g dry ND 300.0
Chromium 18.1 1.0 ug/g dry 18.5 302.4
Cobalt 6.38 1.0 ug/g dry 6.53 302.4
Copper 14.2 1.0 ug/g dry 14.2 300.2
Lead 7.52 1.0 ug/g dry 7.58 300.9
Molybdenum ND 1.0 ug/g dry ND 300.0
Nickel 13.6 1.0 ug/g dry 13.0 304.3
Selenium ND 1.0 ug/g dry ND 300.0
Silver ND 0.5 ug/g dry ND 300.0
Thallium ND 1.0 ug/g dry ND 300.0
Uranium ND 1.0 ug/g dry ND 30
Vanadium 27.2 1.0 ug/g dry 27.1 300.2
Zinc 42.6 1.0 ug/g dry 41.8 301.9
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Physical Characteristics
% Solids 82.9 0.1 % by Wt. 83.1 250.3

Semi-Volatiles
Acenaphthene 0.034 0.02 ug/g dry 0.036 406.3
Acenaphthylene 0.051 0.02 ug/g dry 0.082 40 QR-0445.8
Anthracene 0.121 0.02 ug/g dry 0.162 4028.9
Benzo [a] anthracene 0.231 0.02 ug/g dry 0.500 40 QR-0473.4
Benzo [a] pyrene 0.253 0.02 ug/g dry 0.502 40 QR-0466.0
Benzo [b] fluoranthene 0.294 0.02 ug/g dry 0.634 40 QR-0473.3
Benzo [g,h,i] perylene 0.194 0.02 ug/g dry 0.350 40 QR-0457.6
Benzo [k] fluoranthene 0.151 0.02 ug/g dry 0.332 40 QR-0475.1
Chrysene 0.266 0.02 ug/g dry 0.481 40 QR-0457.4
Dibenzo [a,h] anthracene 0.043 0.02 ug/g dry 0.082 40 QR-0461.5
Fluoranthene 0.595 0.02 ug/g dry 1.56 40 QR-0489.7
Fluorene 0.042 0.02 ug/g dry 0.038 4010.2
Indeno [1,2,3-cd] pyrene 0.159 0.02 ug/g dry 0.307 40 QR-0463.4
1-Methylnaphthalene 0.061 0.02 ug/g dry 0.058 405.1
2-Methylnaphthalene 0.079 0.02 ug/g dry 0.073 407.7
Naphthalene 0.088 0.01 ug/g dry 0.081 408.1
Phenanthrene 0.440 0.02 ug/g dry 0.389 4012.2
Pyrene 0.537 0.02 ug/g dry 1.50 40 QR-0494.3
Surrogate: 2-Fluorobiphenyl 1.02 ug/g dry 70.9 50-140
Surrogate: Terphenyl-d14 1.31 ug/g dry 91.4 50-140

Volatiles
Acetone ND 0.50 ug/g dry ND 50
Benzene ND 0.02 ug/g dry ND 50
Bromodichloromethane ND 0.05 ug/g dry ND 50
Bromoform ND 0.05 ug/g dry ND 50
Bromomethane ND 0.05 ug/g dry ND 50
Carbon Tetrachloride ND 0.05 ug/g dry ND 50
Chlorobenzene ND 0.05 ug/g dry ND 50
Chloroform ND 0.05 ug/g dry ND 50
Dibromochloromethane ND 0.05 ug/g dry ND 50
Dichlorodifluoromethane ND 0.05 ug/g dry ND 50
1,2-Dichlorobenzene ND 0.05 ug/g dry ND 50
1,3-Dichlorobenzene ND 0.05 ug/g dry ND 50
1,4-Dichlorobenzene ND 0.05 ug/g dry ND 50
1,1-Dichloroethane ND 0.05 ug/g dry ND 50
1,2-Dichloroethane ND 0.05 ug/g dry ND 50
1,1-Dichloroethylene ND 0.05 ug/g dry ND 50
cis-1,2-Dichloroethylene ND 0.05 ug/g dry ND 50
trans-1,2-Dichloroethylene ND 0.05 ug/g dry ND 50
1,2-Dichloropropane ND 0.05 ug/g dry ND 50
cis-1,3-Dichloropropylene ND 0.05 ug/g dry ND 50
trans-1,3-Dichloropropylene ND 0.05 ug/g dry ND 50
Ethylbenzene ND 0.05 ug/g dry ND 50
Ethylene dibromide (dibromoethane ND 0.05 ug/g dry ND 50
Hexane ND 0.05 ug/g dry ND 50
Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g dry ND 50
Methyl Isobutyl Ketone ND 0.50 ug/g dry ND 50
Methyl tert-butyl ether ND 0.05 ug/g dry ND 50
Methylene Chloride ND 0.05 ug/g dry ND 50
Styrene ND 0.05 ug/g dry ND 50
1,1,1,2-Tetrachloroethane ND 0.05 ug/g dry ND 50
1,1,2,2-Tetrachloroethane ND 0.05 ug/g dry ND 50
Tetrachloroethylene ND 0.05 ug/g dry ND 50
Toluene ND 0.05 ug/g dry ND 50
1,1,1-Trichloroethane ND 0.05 ug/g dry ND 50
1,1,2-Trichloroethane ND 0.05 ug/g dry ND 50
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Trichloroethylene ND 0.05 ug/g dry ND 50
Trichlorofluoromethane ND 0.05 ug/g dry ND 50
Vinyl chloride ND 0.02 ug/g dry ND 50
m,p-Xylenes ND 0.05 ug/g dry ND 50
o-Xylene ND 0.05 ug/g dry ND 50
Surrogate: 4-Bromofluorobenzene 5.86 ug/g dry 95.0 50-140
Surrogate: Dibromofluoromethane 5.47 ug/g dry 88.8 50-140
Surrogate: Toluene-d8 6.38 ug/g dry 104 50-140
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

EPA 1311 - TCLP Leachate Inorganics
Arsenic 43.7 ND 87.3 83-119ug/L
Barium 58.2 15.4 85.6 83-116ug/L
Boron 49.1 2.78 92.6 71-128ug/L
Cadmium 41.9 ND 83.8 78-119ug/L
Chromium 45.5 1.07 89.0 80-124ug/L
Lead 48.6 3.32 90.7 77-126ug/L
Mercury 0.0282 ND 94.0 70-1300.005 mg/L
Selenium 42.3 ND 84.6 81-125ug/L
Silver 40.8 ND 81.5 70-128ug/L
Uranium 48.8 ND 97.7 70-131ug/L
Fluoride 0.60 0.11 97.4 70-1300.05 mg/L
Nitrate as N 9 ND 89.9 81-1121 mg/L
Nitrite as N 10 ND 100 76-1071 mg/L
Cyanide, free 0.031 ND 62.5 60-1360.02 mg/L

EPA 1311 - TCLP Leachate Organics
Benzene 0.033 83.6 55-1410.005 mg/L
Carbon Tetrachloride 0.046 114 49-1490.005 mg/L
Chlorobenzene 0.035 87.0 64-1370.004 mg/L
Chloroform 0.036 90.7 58-1380.006 mg/L
1,2-Dichlorobenzene 0.031 78.3 60-1500.004 mg/L
1,4-Dichlorobenzene 0.031 77.9 63-1320.004 mg/L
1,2-Dichloroethane 0.037 93.4 50-1400.005 mg/L
1,1-Dichloroethylene 0.032 80.4 43-1530.006 mg/L
Methyl Ethyl Ketone (2-Butanone) 0.072 71.8 26-1530.30 mg/L
Methylene Chloride 0.025 62.8 58-1490.04 mg/L
Tetrachloroethylene 0.037 92.8 51-1450.005 mg/L
Trichloroethylene 0.044 109 52-1350.004 mg/L
Vinyl chloride 0.045 114 31-1590.005 mg/L
Surrogate: 4-Bromofluorobenzene 0.0742 92.7 83-134mg/L
Benzo [a] pyrene 0.0558 112 39-1230.0001 mg/L
PCBs, total 0.025 62.6 86-1450.003 mg/L

Hydrocarbons
F1 PHCs (C6-C10) 188 94.2 80-1207 ug/g 
F2 PHCs (C10-C16) 97 ND 89.9 60-1404 ug/g 
F3 PHCs (C16-C34) 228 ND 102 60-1408 ug/g 
F4 PHCs (C34-C50) 165 ND 110 60-1406 ug/g 

Metals
Antimony 310 ND 124 70-130ug/L
Arsenic 322 ND 129 70-130ug/L
Barium 2580 2390 75.9 70-130ug/L
Beryllium 289 2.23 115 70-130ug/L
Boron 459 191 107 70-130ug/L
Cadmium 272 0.85 108 70-130ug/L
Chromium 605 371 93.7 70-130ug/L
Cobalt 367 131 94.5 70-130ug/L
Copper 550 284 107 70-130ug/L
Lead 399 152 99.1 70-130ug/L
Molybdenum 250 2.83 98.9 70-130ug/L
Nickel 486 260 90.2 70-130ug/L
Selenium 249 4.81 97.7 70-130ug/L
Silver 266 ND 106 70-130ug/L
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Thallium 223 13.9 83.8 70-130ug/L
Uranium 317 ND 127 70-130ug/L
Vanadium 788 542 98.2 70-130ug/L
Zinc 1030 836 79.4 70-130ug/L

Semi-Volatiles
Acenaphthene 0.147 88.4 50-1400.02 ug/g 
Acenaphthylene 0.132 78.9 50-1400.02 ug/g 
Anthracene 0.119 71.7 50-1400.02 ug/g 
Benzo [a] anthracene 0.102 60.9 50-1400.02 ug/g 
Benzo [a] pyrene 0.108 65.0 50-1400.02 ug/g 
Benzo [b] fluoranthene 0.139 83.5 50-1400.02 ug/g 
Benzo [g,h,i] perylene 0.116 69.9 50-1400.02 ug/g 
Benzo [k] fluoranthene 0.128 76.5 50-1400.02 ug/g 
Chrysene 0.125 75.0 50-1400.02 ug/g 
Dibenzo [a,h] anthracene 0.120 72.2 50-1400.02 ug/g 
Fluoranthene 0.122 73.3 50-1400.02 ug/g 
Fluorene 0.137 82.2 50-1400.02 ug/g 
Indeno [1,2,3-cd] pyrene 0.123 73.7 50-1400.02 ug/g 
1-Methylnaphthalene 0.137 82.0 50-1400.02 ug/g 
2-Methylnaphthalene 0.145 86.7 50-1400.02 ug/g 
Naphthalene 0.136 81.6 50-1400.01 ug/g 
Phenanthrene 0.131 78.6 50-1400.02 ug/g 
Pyrene 0.124 74.3 50-1400.02 ug/g 

Volatiles
Acetone 6.13 61.3 50-1400.50 ug/g 
Benzene 4.73 118 60-1300.02 ug/g 
Bromodichloromethane 4.56 114 60-1300.05 ug/g 
Bromoform 4.27 107 60-1300.05 ug/g 
Bromomethane 3.40 84.9 50-1400.05 ug/g 
Carbon Tetrachloride 3.91 97.8 60-1300.05 ug/g 
Chlorobenzene 4.19 105 60-1300.05 ug/g 
Chloroform 4.33 108 60-1300.05 ug/g 
Dibromochloromethane 3.93 98.3 60-1300.05 ug/g 
Dichlorodifluoromethane 4.09 102 50-1400.05 ug/g 
1,2-Dichlorobenzene 3.91 97.7 60-1300.05 ug/g 
1,3-Dichlorobenzene 4.05 101 60-1300.05 ug/g 
1,4-Dichlorobenzene 4.11 103 60-1300.05 ug/g 
1,1-Dichloroethane 4.52 113 60-1300.05 ug/g 
1,2-Dichloroethane 4.24 106 60-1300.05 ug/g 
1,1-Dichloroethylene 4.33 108 60-1300.05 ug/g 
cis-1,2-Dichloroethylene 4.13 103 60-1300.05 ug/g 
trans-1,2-Dichloroethylene 4.46 112 60-1300.05 ug/g 
1,2-Dichloropropane 5.15 129 60-1300.05 ug/g 
cis-1,3-Dichloropropylene 4.62 115 60-1300.05 ug/g 
trans-1,3-Dichloropropylene 4.86 122 60-1300.05 ug/g 
Ethylbenzene 4.34 109 60-1300.05 ug/g 
Ethylene dibromide (dibromoethane 4.32 108 60-1300.05 ug/g 
Hexane 4.44 111 60-1300.05 ug/g 
Methyl Ethyl Ketone (2-Butanone) 10.2 102 50-1400.50 ug/g 
Methyl Isobutyl Ketone 12.4 124 50-1400.50 ug/g 
Methyl tert-butyl ether 10.8 108 50-1400.05 ug/g 
Methylene Chloride 4.79 120 60-1300.05 ug/g 
Styrene 4.31 108 60-1300.05 ug/g 
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

1,1,1,2-Tetrachloroethane 3.97 99.2 60-1300.05 ug/g 
1,1,2,2-Tetrachloroethane 4.86 122 60-1300.05 ug/g 
Tetrachloroethylene 3.72 92.9 60-1300.05 ug/g 
Toluene 4.06 102 60-1300.05 ug/g 
1,1,1-Trichloroethane 3.97 99.3 60-1300.05 ug/g 
1,1,2-Trichloroethane 5.10 127 60-1300.05 ug/g 
Trichloroethylene 4.76 119 60-1300.05 ug/g 
Trichlorofluoromethane 3.66 91.4 50-1400.05 ug/g 
Vinyl chloride 4.08 102 50-1400.02 ug/g 
m,p-Xylenes 8.79 110 60-1300.05 ug/g 
o-Xylene 4.74 119 60-1300.05 ug/g 
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 Order #: 1735029

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 01-Sep-2017
Order Date: 25-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

 Qualifier Notes :

 QC Qualifiers :

Duplicate results exceeds RPD limits due to non-homogeneous matrix.QR-04 :

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 
laboratory.  All prescribed quality criteria identified in the method has been met.
- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.
- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 
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www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Luke Lopers
Ottawa, ON K2E7S4
179 Colonnade Road Suite 400
GHD Limited (Ottawa)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1735234
Order Date: 29-Aug-2017 

    Report Date: 5-Sep-2017 
Client PO: 73508783 

Custody:    38489 
Project: 11140575-E2

1735234-01 BH5/MW3
1735234-02 BH6
1735234-03 BH7

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director
Dale Robertson, BSc



 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

CWS Tier 1 - P&T GC-FID 1-Sep-17 4-Sep-17PHC F1
CWS Tier 1 - GC-FID, extraction 29-Aug-17 31-Aug-17PHCs F2 to F4
based on MOE E3470, ICP-OES 1-Sep-17 1-Sep-17REG 153: Metals by ICP/OES, soil
EPA 8270 - GC-MS, extraction 29-Aug-17 31-Aug-17REG 153: PAHs by GC-MS
EPA 8260 - P&T GC-MS 1-Sep-17 4-Sep-17REG 153: VOCs by P&T GC/MS
Gravimetric, calculation 31-Aug-17 31-Aug-17Solids,  %
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH5/MW3 BH6 BH7 -
Sample Date: -29-Aug-1729-Aug-1729-Aug-17

1735234-01 1735234-02 1735234-03 -Sample ID:
MDL/Units Soil Soil Soil -

Physical Characteristics
% Solids -81.570.782.70.1 % by Wt.

Metals
Antimony -<1.0<1.0<1.01.0 ug/g dry

Arsenic -<1.0<1.0<1.01.0 ug/g dry

Barium -31.985.294.91.0 ug/g dry

Beryllium -<1.0<1.0<1.01.0 ug/g dry

Boron -2.86.06.31.0 ug/g dry

Cadmium -<0.5<0.5<0.50.5 ug/g dry

Chromium -13.114.421.11.0 ug/g dry

Cobalt -2.43.46.01.0 ug/g dry

Copper -6.525.415.41.0 ug/g dry

Lead -42.458.242.91.0 ug/g dry

Molybdenum -<1.0<1.0<1.01.0 ug/g dry

Nickel -6.09.013.41.0 ug/g dry

Selenium -<1.0<1.0<1.01.0 ug/g dry

Silver -<0.5<0.5<0.50.5 ug/g dry

Thallium -<1.0<1.0<1.01.0 ug/g dry

Uranium -<1.0<1.0<1.01.0 ug/g dry

Vanadium -18.420.028.01.0 ug/g dry

Zinc -32.326559.01.0 ug/g dry

Volatiles
Acetone -<0.50<0.50<0.500.50 ug/g dry

Benzene -<0.02<0.02<0.020.02 ug/g dry

Bromodichloromethane -<0.05<0.05<0.050.05 ug/g dry

Bromoform -<0.05<0.05<0.050.05 ug/g dry

Bromomethane -<0.05<0.05<0.050.05 ug/g dry

Carbon Tetrachloride -<0.05<0.05<0.050.05 ug/g dry

Chlorobenzene -<0.05<0.05<0.050.05 ug/g dry

Chloroform -<0.05<0.05<0.050.05 ug/g dry

Dibromochloromethane -<0.05<0.05<0.050.05 ug/g dry

Dichlorodifluoromethane -<0.05<0.05<0.050.05 ug/g dry

1,2-Dichlorobenzene -<0.05<0.05<0.050.05 ug/g dry

1,3-Dichlorobenzene -<0.05<0.05<0.050.05 ug/g dry

1,4-Dichlorobenzene -<0.05<0.05<0.050.05 ug/g dry

1,1-Dichloroethane -<0.05<0.05<0.050.05 ug/g dry
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH5/MW3 BH6 BH7 -
Sample Date: -29-Aug-1729-Aug-1729-Aug-17

1735234-01 1735234-02 1735234-03 -Sample ID:
MDL/Units Soil Soil Soil -

1,2-Dichloroethane -<0.05<0.05<0.050.05 ug/g dry

1,1-Dichloroethylene -<0.05<0.05<0.050.05 ug/g dry

cis-1,2-Dichloroethylene -<0.05<0.05<0.050.05 ug/g dry

trans-1,2-Dichloroethylene -<0.05<0.05<0.050.05 ug/g dry

1,2-Dichloropropane -<0.05<0.05<0.050.05 ug/g dry

cis-1,3-Dichloropropylene -<0.05<0.05<0.050.05 ug/g dry

trans-1,3-Dichloropropylene -<0.05<0.05<0.050.05 ug/g dry

1,3-Dichloropropene, total -<0.05<0.05<0.050.05 ug/g dry

Ethylbenzene -<0.05<0.05<0.050.05 ug/g dry

Ethylene dibromide (dibromoethan -<0.05<0.05<0.050.05 ug/g dry

Hexane -<0.05<0.05<0.050.05 ug/g dry

Methyl Ethyl Ketone (2-Butanone) -<0.50<0.50<0.500.50 ug/g dry

Methyl Isobutyl Ketone -<0.50<0.50<0.500.50 ug/g dry

Methyl tert-butyl ether -<0.05<0.05<0.050.05 ug/g dry

Methylene Chloride -<0.05<0.05<0.050.05 ug/g dry

Styrene -<0.05<0.05<0.050.05 ug/g dry

1,1,1,2-Tetrachloroethane -<0.05<0.05<0.050.05 ug/g dry

1,1,2,2-Tetrachloroethane -<0.05<0.05<0.050.05 ug/g dry

Tetrachloroethylene -<0.05<0.05<0.050.05 ug/g dry

Toluene -<0.05<0.05<0.050.05 ug/g dry

1,1,1-Trichloroethane -<0.05<0.05<0.050.05 ug/g dry

1,1,2-Trichloroethane -<0.05<0.05<0.050.05 ug/g dry

Trichloroethylene -<0.05<0.05<0.050.05 ug/g dry

Trichlorofluoromethane -<0.05<0.05<0.050.05 ug/g dry

Vinyl chloride -<0.02<0.02<0.020.02 ug/g dry

m,p-Xylenes -<0.05<0.05<0.050.05 ug/g dry

o-Xylene -<0.05<0.05<0.050.05 ug/g dry

Xylenes, total -<0.05<0.05<0.050.05 ug/g dry

4-Bromofluorobenzene Surrogate 109% 105% 107% -
Dibromofluoromethane Surrogate 99.8% 110% 112% -
Toluene-d8 Surrogate 107% 101% 104% -

Hydrocarbons
F1 PHCs (C6-C10) -<7<7<77 ug/g dry

F2 PHCs (C10-C16) -<4<4<44 ug/g dry

F3 PHCs (C16-C34) -<8<8<88 ug/g dry

F4 PHCs (C34-C50) -<6<6<66 ug/g dry

Semi-Volatiles
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH5/MW3 BH6 BH7 -
Sample Date: -29-Aug-1729-Aug-1729-Aug-17

1735234-01 1735234-02 1735234-03 -Sample ID:
MDL/Units Soil Soil Soil -

Acenaphthene -<0.022.830.030.02 ug/g dry

Acenaphthylene -<0.02<0.40 [1]<0.020.02 ug/g dry

Anthracene -0.045.610.060.02 ug/g dry

Benzo [a] anthracene -0.116.340.180.02 ug/g dry

Benzo [a] pyrene -0.154.910.220.02 ug/g dry

Benzo [b] fluoranthene -0.165.300.250.02 ug/g dry

Benzo [g,h,i] perylene -0.122.850.170.02 ug/g dry

Benzo [k] fluoranthene -0.093.060.140.02 ug/g dry

Chrysene -0.137.030.230.02 ug/g dry

Dibenzo [a,h] anthracene -0.030.930.040.02 ug/g dry

Fluoranthene -0.2817.40.500.02 ug/g dry

Fluorene -<0.023.040.020.02 ug/g dry

Indeno [1,2,3-cd] pyrene -0.102.920.150.02 ug/g dry

1-Methylnaphthalene -<0.02<0.40 [1]<0.020.02 ug/g dry

2-Methylnaphthalene -<0.02<0.40 [1]<0.020.02 ug/g dry

Methylnaphthalene (1&2) -<0.04<0.80 [1]<0.040.04 ug/g dry

Naphthalene -<0.010.57<0.010.01 ug/g dry

Phenanthrene -0.1623.20.280.02 ug/g dry

Pyrene -0.2413.70.410.02 ug/g dry

2-Fluorobiphenyl Surrogate 104% 83.9% 92.6% -
Terphenyl-d14 Surrogate 104% 89.2% 99.4% -
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g 
F2 PHCs (C10-C16) ND 4 ug/g 
F3 PHCs (C16-C34) ND 8 ug/g 
F4 PHCs (C34-C50) ND 6 ug/g 

Metals
Antimony ND 1.0 ug/g 
Arsenic ND 1.0 ug/g 
Barium ND 1.0 ug/g 
Beryllium ND 1.0 ug/g 
Boron ND 1.0 ug/g 
Cadmium ND 0.5 ug/g 
Chromium ND 1.0 ug/g 
Cobalt ND 1.0 ug/g 
Copper ND 1.0 ug/g 
Lead ND 1.0 ug/g 
Molybdenum ND 1.0 ug/g 
Nickel ND 1.0 ug/g 
Selenium ND 1.0 ug/g 
Silver ND 0.5 ug/g 
Thallium ND 1.0 ug/g 
Uranium ND 1.0 ug/g 
Vanadium ND 1.0 ug/g 
Zinc ND 1.0 ug/g 

Semi-Volatiles
Acenaphthene ND 0.02 ug/g 
Acenaphthylene ND 0.02 ug/g 
Anthracene ND 0.02 ug/g 
Benzo [a] anthracene ND 0.02 ug/g 
Benzo [a] pyrene ND 0.02 ug/g 
Benzo [b] fluoranthene ND 0.02 ug/g 
Benzo [g,h,i] perylene ND 0.02 ug/g 
Benzo [k] fluoranthene ND 0.02 ug/g 
Chrysene ND 0.02 ug/g 
Dibenzo [a,h] anthracene ND 0.02 ug/g 
Fluoranthene ND 0.02 ug/g 
Fluorene ND 0.02 ug/g 
Indeno [1,2,3-cd] pyrene ND 0.02 ug/g 
1-Methylnaphthalene ND 0.02 ug/g 
2-Methylnaphthalene ND 0.02 ug/g 
Methylnaphthalene (1&2) ND 0.04 ug/g 
Naphthalene ND 0.01 ug/g 
Phenanthrene ND 0.02 ug/g 
Pyrene ND 0.02 ug/g 
Surrogate: 2-Fluorobiphenyl 1.05 79.0 50-140ug/g 
Surrogate: Terphenyl-d14 1.12 83.8 50-140ug/g 

Volatiles
Acetone ND 0.50 ug/g 
Benzene ND 0.02 ug/g 
Bromodichloromethane ND 0.05 ug/g 
Bromoform ND 0.05 ug/g 
Bromomethane ND 0.05 ug/g 
Carbon Tetrachloride ND 0.05 ug/g 
Chlorobenzene ND 0.05 ug/g 
Chloroform ND 0.05 ug/g 
Dibromochloromethane ND 0.05 ug/g 
Dichlorodifluoromethane ND 0.05 ug/g 
1,2-Dichlorobenzene ND 0.05 ug/g 
1,3-Dichlorobenzene ND 0.05 ug/g 
1,4-Dichlorobenzene ND 0.05 ug/g 
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

1,1-Dichloroethane ND 0.05 ug/g 
1,2-Dichloroethane ND 0.05 ug/g 
1,1-Dichloroethylene ND 0.05 ug/g 
cis-1,2-Dichloroethylene ND 0.05 ug/g 
trans-1,2-Dichloroethylene ND 0.05 ug/g 
1,2-Dichloropropane ND 0.05 ug/g 
cis-1,3-Dichloropropylene ND 0.05 ug/g 
trans-1,3-Dichloropropylene ND 0.05 ug/g 
1,3-Dichloropropene, total ND 0.05 ug/g 
Ethylbenzene ND 0.05 ug/g 
Ethylene dibromide (dibromoethane ND 0.05 ug/g 
Hexane ND 0.05 ug/g 
Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g 
Methyl Isobutyl Ketone ND 0.50 ug/g 
Methyl tert-butyl ether ND 0.05 ug/g 
Methylene Chloride ND 0.05 ug/g 
Styrene ND 0.05 ug/g 
1,1,1,2-Tetrachloroethane ND 0.05 ug/g 
1,1,2,2-Tetrachloroethane ND 0.05 ug/g 
Tetrachloroethylene ND 0.05 ug/g 
Toluene ND 0.05 ug/g 
1,1,1-Trichloroethane ND 0.05 ug/g 
1,1,2-Trichloroethane ND 0.05 ug/g 
Trichloroethylene ND 0.05 ug/g 
Trichlorofluoromethane ND 0.05 ug/g 
Vinyl chloride ND 0.02 ug/g 
m,p-Xylenes ND 0.05 ug/g 
o-Xylene ND 0.05 ug/g 
Xylenes, total ND 0.05 ug/g 
Surrogate: 4-Bromofluorobenzene 3.50 110 50-140ug/g 
Surrogate: Dibromofluoromethane 2.76 86.3 50-140ug/g 
Surrogate: Toluene-d8 3.23 101 50-140ug/g 
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) ND 7 ug/g dry ND 40
F2 PHCs (C10-C16) ND 4 ug/g dry ND 30
F3 PHCs (C16-C34) ND 8 ug/g dry ND 30
F4 PHCs (C34-C50) ND 6 ug/g dry ND 30

Metals
Antimony ND 1.0 ug/g dry ND 300.0
Arsenic 4.17 1.0 ug/g dry 4.13 301.1
Barium 45.7 1.0 ug/g dry 51.5 3012.0
Beryllium ND 1.0 ug/g dry ND 300.0
Boron 10.6 1.0 ug/g dry 10.7 300.9
Cadmium ND 0.5 ug/g dry ND 300.0
Chromium 12.4 1.0 ug/g dry 14.3 3014.1
Cobalt 6.79 1.0 ug/g dry 7.61 3011.4
Copper 23.4 1.0 ug/g dry 26.0 3010.7
Lead 7.33 1.0 ug/g dry 7.14 302.7
Molybdenum ND 1.0 ug/g dry ND 300.0
Nickel 13.9 1.0 ug/g dry 14.7 305.5
Selenium ND 1.0 ug/g dry ND 300.0
Silver ND 0.5 ug/g dry ND 300.0
Thallium ND 1.0 ug/g dry ND 300.0
Uranium ND 1.0 ug/g dry ND 30
Vanadium 20.6 1.0 ug/g dry 24.1 3015.5
Zinc 35.3 1.0 ug/g dry 39.0 309.8

Physical Characteristics
% Solids 86.4 0.1 % by Wt. 86.4 250.1

Semi-Volatiles
Acenaphthene ND 0.02 ug/g dry ND 40
Acenaphthylene ND 0.02 ug/g dry ND 40
Anthracene ND 0.02 ug/g dry ND 400.0
Benzo [a] anthracene 0.049 0.02 ug/g dry 0.045 409.2
Benzo [a] pyrene 0.071 0.02 ug/g dry 0.060 4016.5
Benzo [b] fluoranthene 0.092 0.02 ug/g dry 0.077 4018.4
Benzo [g,h,i] perylene 0.070 0.02 ug/g dry 0.058 4018.2
Benzo [k] fluoranthene 0.036 0.02 ug/g dry 0.032 4011.2
Chrysene 0.075 0.02 ug/g dry 0.062 4019.1
Dibenzo [a,h] anthracene ND 0.02 ug/g dry ND 400.0
Fluoranthene 0.193 0.02 ug/g dry 0.161 4017.9
Fluorene ND 0.02 ug/g dry ND 40
Indeno [1,2,3-cd] pyrene 0.053 0.02 ug/g dry 0.042 4021.6
1-Methylnaphthalene ND 0.02 ug/g dry ND 40
2-Methylnaphthalene ND 0.02 ug/g dry ND 400.0
Naphthalene ND 0.01 ug/g dry 0.011 400.0
Phenanthrene 0.109 0.02 ug/g dry 0.102 406.8
Pyrene 0.156 0.02 ug/g dry 0.135 4015.0
Surrogate: 2-Fluorobiphenyl 1.36 ug/g dry 87.4 50-140
Surrogate: Terphenyl-d14 1.50 ug/g dry 96.3 50-140

Volatiles
Acetone ND 0.50 ug/g dry ND 50
Benzene ND 0.02 ug/g dry ND 50
Bromodichloromethane ND 0.05 ug/g dry ND 50
Bromoform ND 0.05 ug/g dry ND 50
Bromomethane ND 0.05 ug/g dry ND 50
Carbon Tetrachloride ND 0.05 ug/g dry ND 50
Chlorobenzene ND 0.05 ug/g dry ND 50
Chloroform ND 0.05 ug/g dry ND 50
Dibromochloromethane ND 0.05 ug/g dry ND 50
Dichlorodifluoromethane ND 0.05 ug/g dry ND 50
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

1,2-Dichlorobenzene ND 0.05 ug/g dry ND 50
1,3-Dichlorobenzene ND 0.05 ug/g dry ND 50
1,4-Dichlorobenzene ND 0.05 ug/g dry ND 50
1,1-Dichloroethane ND 0.05 ug/g dry ND 50
1,2-Dichloroethane ND 0.05 ug/g dry ND 50
1,1-Dichloroethylene ND 0.05 ug/g dry ND 50
cis-1,2-Dichloroethylene ND 0.05 ug/g dry ND 50
trans-1,2-Dichloroethylene ND 0.05 ug/g dry ND 50
1,2-Dichloropropane ND 0.05 ug/g dry ND 50
cis-1,3-Dichloropropylene ND 0.05 ug/g dry ND 50
trans-1,3-Dichloropropylene ND 0.05 ug/g dry ND 50
Ethylbenzene ND 0.05 ug/g dry ND 50
Ethylene dibromide (dibromoethane ND 0.05 ug/g dry ND 50
Hexane ND 0.05 ug/g dry ND 50
Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g dry ND 50
Methyl Isobutyl Ketone ND 0.50 ug/g dry ND 50
Methyl tert-butyl ether ND 0.05 ug/g dry ND 50
Methylene Chloride ND 0.05 ug/g dry ND 50
Styrene ND 0.05 ug/g dry ND 50
1,1,1,2-Tetrachloroethane ND 0.05 ug/g dry ND 50
1,1,2,2-Tetrachloroethane ND 0.05 ug/g dry ND 50
Tetrachloroethylene ND 0.05 ug/g dry ND 50
Toluene ND 0.05 ug/g dry ND 50
1,1,1-Trichloroethane ND 0.05 ug/g dry ND 50
1,1,2-Trichloroethane ND 0.05 ug/g dry ND 50
Trichloroethylene ND 0.05 ug/g dry ND 50
Trichlorofluoromethane ND 0.05 ug/g dry ND 50
Vinyl chloride ND 0.02 ug/g dry ND 50
m,p-Xylenes ND 0.05 ug/g dry ND 50
o-Xylene ND 0.05 ug/g dry ND 50
Surrogate: 4-Bromofluorobenzene 2.06 ug/g dry 102 50-140
Surrogate: Dibromofluoromethane 2.27 ug/g dry 112 50-140
Surrogate: Toluene-d8 2.17 ug/g dry 107 50-140
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) 197 98.5 80-1207 ug/g 
F2 PHCs (C10-C16) 95 ND 87.2 60-1404 ug/g 
F3 PHCs (C16-C34) 232 ND 103 60-1408 ug/g 
F4 PHCs (C34-C50) 168 ND 112 60-1406 ug/g 

Metals
Antimony 250 ND 100 70-130ug/L
Arsenic 309 82.5 90.6 70-130ug/L
Barium 1260 1030 91.8 70-130ug/L
Beryllium 223 1.48 88.7 70-130ug/L
Boron 356 128 91.3 70-130ug/L
Cadmium 219 1.13 87.2 70-130ug/L
Chromium 501 286 85.9 70-130ug/L
Cobalt 363 152 84.4 70-130ug/L
Copper 745 520 90.0 70-130ug/L
Lead 356 143 85.3 70-130ug/L
Molybdenum 218 6.30 84.5 70-130ug/L
Nickel 516 293 88.9 70-130ug/L
Selenium 228 ND 91.3 70-130ug/L
Silver 234 ND 93.3 70-130ug/L
Thallium 205 13.6 76.6 70-130ug/L
Uranium 258 ND 103 70-130ug/L
Vanadium 710 482 91.5 70-130ug/L
Zinc 977 779 79.2 70-130ug/L

Semi-Volatiles
Acenaphthene 0.195 ND 99.8 50-1400.02 ug/g 
Acenaphthylene 0.166 ND 85.1 50-1400.02 ug/g 
Anthracene 0.179 ND 91.6 50-1400.02 ug/g 
Benzo [a] anthracene 0.183 0.045 71.0 50-1400.02 ug/g 
Benzo [a] pyrene 0.220 0.060 81.8 50-1400.02 ug/g 
Benzo [b] fluoranthene 0.261 0.077 94.6 50-1400.02 ug/g 
Benzo [g,h,i] perylene 0.226 0.058 86.2 50-1400.02 ug/g 
Benzo [k] fluoranthene 0.226 0.032 99.5 50-1400.02 ug/g 
Chrysene 0.232 0.062 87.4 50-1400.02 ug/g 
Dibenzo [a,h] anthracene 0.196 ND 101 50-1400.02 ug/g 
Fluoranthene 0.286 0.161 64.4 50-1400.02 ug/g 
Fluorene 0.185 ND 94.8 50-1400.02 ug/g 
Indeno [1,2,3-cd] pyrene 0.222 0.042 92.4 50-1400.02 ug/g 
1-Methylnaphthalene 0.193 ND 99.1 50-1400.02 ug/g 
2-Methylnaphthalene 0.210 ND 108 50-1400.02 ug/g 
Naphthalene 0.191 0.011 92.4 50-1400.01 ug/g 
Phenanthrene 0.271 0.102 86.8 50-1400.02 ug/g 
Pyrene 0.292 0.135 80.7 50-1400.02 ug/g 
Surrogate: 2-Fluorobiphenyl 1.41 90.3 50-140ug/g 

Volatiles
Acetone 9.16 91.6 50-1400.50 ug/g 
Benzene 2.95 73.7 60-1300.02 ug/g 
Bromodichloromethane 3.41 85.3 60-1300.05 ug/g 
Bromoform 5.16 129 60-1300.05 ug/g 
Bromomethane 3.43 85.7 50-1400.05 ug/g 
Carbon Tetrachloride 3.22 80.4 60-1300.05 ug/g 
Chlorobenzene 3.70 92.6 60-1300.05 ug/g 
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Chloroform 2.80 69.9 60-1300.05 ug/g 
Dibromochloromethane 5.05 126 60-1300.05 ug/g 
Dichlorodifluoromethane 2.64 66.1 50-1400.05 ug/g 
1,2-Dichlorobenzene 3.91 97.7 60-1300.05 ug/g 
1,3-Dichlorobenzene 3.93 98.3 60-1300.05 ug/g 
1,4-Dichlorobenzene 3.81 95.4 60-1300.05 ug/g 
1,1-Dichloroethane 2.64 66.1 60-1300.05 ug/g 
1,2-Dichloroethane 2.75 68.7 60-1300.05 ug/g 
1,1-Dichloroethylene 2.91 72.8 60-1300.05 ug/g 
cis-1,2-Dichloroethylene 2.62 65.5 60-1300.05 ug/g 
trans-1,2-Dichloroethylene 2.62 65.5 60-1300.05 ug/g 
1,2-Dichloropropane 2.87 71.6 60-1300.05 ug/g 
cis-1,3-Dichloropropylene 4.31 108 60-1300.05 ug/g 
trans-1,3-Dichloropropylene 4.97 124 60-1300.05 ug/g 
Ethylbenzene 4.11 103 60-1300.05 ug/g 
Ethylene dibromide (dibromoethane 3.80 94.9 60-1300.05 ug/g 
Hexane 3.20 80.0 60-1300.05 ug/g 
Methyl Ethyl Ketone (2-Butanone) 6.50 65.0 50-1400.50 ug/g 
Methyl Isobutyl Ketone 7.65 76.5 50-1400.50 ug/g 
Methyl tert-butyl ether 7.22 72.2 50-1400.05 ug/g 
Methylene Chloride 2.70 67.6 60-1300.05 ug/g 
Styrene 4.17 104 60-1300.05 ug/g 
1,1,1,2-Tetrachloroethane 4.62 116 60-1300.05 ug/g 
1,1,2,2-Tetrachloroethane 4.67 117 60-1300.05 ug/g 
Tetrachloroethylene 3.59 89.9 60-1300.05 ug/g 
Toluene 3.66 91.4 60-1300.05 ug/g 
1,1,1-Trichloroethane 3.08 77.1 60-1300.05 ug/g 
1,1,2-Trichloroethane 2.93 73.3 60-1300.05 ug/g 
Trichloroethylene 2.76 69.0 60-1300.05 ug/g 
Trichlorofluoromethane 3.41 85.2 50-1400.05 ug/g 
Vinyl chloride 2.56 64.0 50-1400.02 ug/g 
m,p-Xylenes 8.14 102 60-1300.05 ug/g 
o-Xylene 4.15 104 60-1300.05 ug/g 
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 Order #: 1735234

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 05-Sep-2017
Order Date: 29-Aug-2017

Client PO:  73508783
GHD Limited (Ottawa)

 Qualifier Notes :

Sample Qualifiers :

Elevated detection limit due to dilution required because of high target analyte concentration. :1

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 
laboratory.  All prescribed quality criteria identified in the method has been met.
- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.
- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

Page 12 of 12





www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Luke Lopers
Ottawa, ON K2E7S4
179 Colonnade Road Suite 400
GHD Limited (Ottawa)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1737017
Order Date: 8-Sep-2017 

    Report Date: 14-Sep-2017 
Client PO: 73508783 

Custody:    112293 
Project: 11140575-E2

1737017-01 BH1/MW1
1737017-02 BH2/MW2
1737017-03 BH5/MW3
1737017-04 Dup
1737017-05 Trip Blank

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Laboratory Director
Dale Robertson, BSc



 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

EPA 200.8 - ICP-MS 12-Sep-17 12-Sep-17Metals, ICP-MS
EPA 150.1 - pH probe @25 °C 12-Sep-17 12-Sep-17pH
CWS Tier 1 - P&T GC-FID 12-Sep-17 13-Sep-17PHC F1
CWS Tier 1 - GC-FID, extraction 12-Sep-17 12-Sep-17PHCs F2 to F4
EPA 625 - GC-MS, extraction 12-Sep-17 12-Sep-17REG 153: PAHs by GC-MS
EPA 624 - P&T GC-MS 12-Sep-17 13-Sep-17REG 153: VOCs by P&T GC/MS
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH1/MW1 BH2/MW2 BH5/MW3 Dup
Sample Date: 08-Sep-1708-Sep-1708-Sep-1708-Sep-17

1737017-01 1737017-02 1737017-03 1737017-04Sample ID:
MDL/Units Water Water Water Water

General Inorganics
pH 7.37.38.38.00.1 pH Units

Metals
Antimony 0.70.7<0.5<0.50.5 ug/L

Arsenic <1<12<11 ug/L

Barium 717543651 ug/L

Beryllium <0.5<0.5<0.5<0.50.5 ug/L

Boron 9711745439410 ug/L

Cadmium <0.1<0.1<0.1<0.10.1 ug/L

Chromium <1<1<1<11 ug/L

Cobalt <0.50.6<0.5<0.50.5 ug/L

Copper 5.82.32.71.50.5 ug/L

Lead <0.1<0.10.10.30.1 ug/L

Molybdenum 1.53.939.94.90.5 ug/L

Nickel 222<11 ug/L

Selenium <1<1<1<11 ug/L

Silver <0.1<0.1<0.1<0.10.1 ug/L

Sodium 5000087200257000329000200 ug/L

Thallium <0.1<0.1<0.1<0.10.1 ug/L

Uranium 0.71.01.91.80.1 ug/L

Vanadium <0.5<0.50.6<0.50.5 ug/L

Zinc 616<5<55 ug/L

Volatiles
Acetone <5.0<5.0<5.0<5.05.0 ug/L

Benzene <0.5<0.5<0.5<0.50.5 ug/L

Bromodichloromethane <0.52.9<0.5<0.50.5 ug/L

Bromoform <0.5<0.5<0.5<0.50.5 ug/L

Bromomethane <0.5<0.5<0.5<0.50.5 ug/L

Carbon Tetrachloride <0.2<0.2<0.2<0.20.2 ug/L

Chlorobenzene <0.5<0.5<0.5<0.50.5 ug/L

Chloroform <0.5<0.5<0.5<0.50.5 ug/L

Dibromochloromethane <0.5<0.5<0.5<0.50.5 ug/L

Dichlorodifluoromethane <1.0<1.0<1.0<1.01.0 ug/L

1,2-Dichlorobenzene <0.5<0.5<0.5<0.50.5 ug/L

1,3-Dichlorobenzene <0.5<0.5<0.5<0.50.5 ug/L

1,4-Dichlorobenzene <0.5<0.5<0.5<0.50.5 ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH1/MW1 BH2/MW2 BH5/MW3 Dup
Sample Date: 08-Sep-1708-Sep-1708-Sep-1708-Sep-17

1737017-01 1737017-02 1737017-03 1737017-04Sample ID:
MDL/Units Water Water Water Water

1,1-Dichloroethane <0.5<0.5<0.5<0.50.5 ug/L

1,2-Dichloroethane <0.5<0.5<0.5<0.50.5 ug/L

1,1-Dichloroethylene <0.5<0.5<0.5<0.50.5 ug/L

cis-1,2-Dichloroethylene <0.5<0.5<0.5<0.50.5 ug/L

trans-1,2-Dichloroethylene <0.5<0.5<0.5<0.50.5 ug/L

1,2-Dichloropropane <0.5<0.5<0.5<0.50.5 ug/L

cis-1,3-Dichloropropylene <0.5<0.5<0.5<0.50.5 ug/L

trans-1,3-Dichloropropylene <0.5<0.5<0.5<0.50.5 ug/L

1,3-Dichloropropene, total <0.5<0.5<0.5<0.50.5 ug/L

Ethylbenzene 3.5<0.5<0.5<0.50.5 ug/L

Ethylene dibromide (dibromoethan <0.2<0.2<0.2<0.20.2 ug/L

Hexane <1.0<1.0<1.0<1.01.0 ug/L

Methyl Ethyl Ketone (2-Butanone) <5.0<5.0<5.0<5.05.0 ug/L

Methyl Isobutyl Ketone <5.0<5.0<5.0<5.05.0 ug/L

Methyl tert-butyl ether <2.0<2.0<2.0<2.02.0 ug/L

Methylene Chloride <5.0<5.0<5.0<5.05.0 ug/L

Styrene <0.5<0.5<0.5<0.50.5 ug/L

1,1,1,2-Tetrachloroethane <0.5<0.5<0.5<0.50.5 ug/L

1,1,2,2-Tetrachloroethane <0.5<0.5<0.5<0.50.5 ug/L

Tetrachloroethylene <0.5<0.5<0.5<0.50.5 ug/L

Toluene <0.5<0.5<0.5<0.50.5 ug/L

1,1,1-Trichloroethane <0.5<0.5<0.5<0.50.5 ug/L

1,1,2-Trichloroethane <0.5<0.5<0.5<0.50.5 ug/L

Trichloroethylene <0.5<0.5<0.5<0.50.5 ug/L

Trichlorofluoromethane <1.0<1.0<1.0<1.01.0 ug/L

Vinyl chloride <0.5<0.5<0.5<0.50.5 ug/L

m,p-Xylenes 13.6<0.5<0.5<0.50.5 ug/L

o-Xylene 3.5<0.5<0.5<0.50.5 ug/L

Xylenes, total 17.1<0.5<0.5<0.50.5 ug/L

4-Bromofluorobenzene Surrogate 102% 103% 104% 103%
Dibromofluoromethane Surrogate 79.3% 93.6% 119% 96.2%
Toluene-d8 Surrogate 85.2% 85.4% 85.7% 83.8%

Hydrocarbons
F1 PHCs (C6-C10) <25<25<25<2525 ug/L

F2 PHCs (C10-C16) <100<100<100<100100 ug/L

F3 PHCs (C16-C34) <100203<100<100100 ug/L

F4 PHCs (C34-C50) <100<100<100<100100 ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: BH1/MW1 BH2/MW2 BH5/MW3 Dup
Sample Date: 08-Sep-1708-Sep-1708-Sep-1708-Sep-17

1737017-01 1737017-02 1737017-03 1737017-04Sample ID:
MDL/Units Water Water Water Water

Semi-Volatiles
Acenaphthene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Acenaphthylene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Anthracene <0.01<0.01<0.02 [2]<0.010.01 ug/L

Benzo [a] anthracene <0.01<0.01<0.02 [2]<0.010.01 ug/L

Benzo [a] pyrene <0.01<0.01<0.02 [2]<0.010.01 ug/L

Benzo [b] fluoranthene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Benzo [g,h,i] perylene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Benzo [k] fluoranthene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Chrysene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Dibenzo [a,h] anthracene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Fluoranthene <0.01<0.010.12 [2]<0.010.01 ug/L

Fluorene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Indeno [1,2,3-cd] pyrene <0.05<0.05<0.10 [2]<0.050.05 ug/L

1-Methylnaphthalene <0.05<0.05<0.10 [2]<0.050.05 ug/L

2-Methylnaphthalene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Methylnaphthalene (1&2) <0.10<0.10<0.20 [2]<0.100.10 ug/L

Naphthalene <0.05<0.050.16 [2]<0.050.05 ug/L

Phenanthrene <0.05<0.05<0.10 [2]<0.050.05 ug/L

Pyrene <0.01<0.010.10 [2]<0.010.01 ug/L

2-Fluorobiphenyl Surrogate 94.4% 82.3% [2] 106% 99.2%
Terphenyl-d14 Surrogate 111% 112% [2] 107% 119%
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: Trip Blank - - -
Sample Date: ---07-Sep-17

1737017-05 - - -Sample ID:
MDL/Units Water - - -

Volatiles
Acetone ---<5.05.0 ug/L

Benzene ---<0.50.5 ug/L

Bromodichloromethane ---<0.50.5 ug/L

Bromoform ---<0.50.5 ug/L

Bromomethane ---<0.50.5 ug/L

Carbon Tetrachloride ---<0.20.2 ug/L

Chlorobenzene ---<0.50.5 ug/L

Chloroform ---<0.50.5 ug/L

Dibromochloromethane ---<0.50.5 ug/L

Dichlorodifluoromethane ---<1.01.0 ug/L

1,2-Dichlorobenzene ---<0.50.5 ug/L

1,3-Dichlorobenzene ---<0.50.5 ug/L

1,4-Dichlorobenzene ---<0.50.5 ug/L

1,1-Dichloroethane ---<0.50.5 ug/L

1,2-Dichloroethane ---<0.50.5 ug/L

1,1-Dichloroethylene ---<0.50.5 ug/L

cis-1,2-Dichloroethylene ---<0.50.5 ug/L

trans-1,2-Dichloroethylene ---<0.50.5 ug/L

1,2-Dichloropropane ---<0.50.5 ug/L

cis-1,3-Dichloropropylene ---<0.50.5 ug/L

trans-1,3-Dichloropropylene ---<0.50.5 ug/L

1,3-Dichloropropene, total ---<0.50.5 ug/L

Ethylbenzene ---<0.50.5 ug/L

Ethylene dibromide (dibromoethan ---<0.20.2 ug/L

Hexane ---<1.01.0 ug/L

Methyl Ethyl Ketone (2-Butanone) ---<5.05.0 ug/L

Methyl Isobutyl Ketone ---<5.05.0 ug/L

Methyl tert-butyl ether ---<2.02.0 ug/L

Methylene Chloride ---<5.05.0 ug/L

Styrene ---<0.50.5 ug/L

1,1,1,2-Tetrachloroethane ---<0.50.5 ug/L

1,1,2,2-Tetrachloroethane ---<0.50.5 ug/L

Tetrachloroethylene ---<0.50.5 ug/L

Toluene ---<0.50.5 ug/L

1,1,1-Trichloroethane ---<0.50.5 ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: Trip Blank - - -
Sample Date: ---07-Sep-17

1737017-05 - - -Sample ID:
MDL/Units Water - - -

1,1,2-Trichloroethane ---<0.50.5 ug/L

Trichloroethylene ---<0.50.5 ug/L

Trichlorofluoromethane ---<1.01.0 ug/L

Vinyl chloride ---<0.50.5 ug/L

m,p-Xylenes ---<0.50.5 ug/L

o-Xylene ---<0.50.5 ug/L

Xylenes, total ---<0.50.5 ug/L

4-Bromofluorobenzene Surrogate ---104%

Dibromofluoromethane Surrogate ---114%

Toluene-d8 Surrogate ---84.7%
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) ND 25 ug/L
F2 PHCs (C10-C16) ND 100 ug/L
F3 PHCs (C16-C34) ND 100 ug/L
F4 PHCs (C34-C50) ND 100 ug/L

Metals
Antimony ND 0.5 ug/L
Arsenic ND 1 ug/L
Barium ND 1 ug/L
Beryllium ND 0.5 ug/L
Boron ND 10 ug/L
Cadmium ND 0.1 ug/L
Chromium ND 1 ug/L
Cobalt ND 0.5 ug/L
Copper ND 0.5 ug/L
Lead ND 0.1 ug/L
Molybdenum ND 0.5 ug/L
Nickel ND 1 ug/L
Selenium ND 1 ug/L
Silver ND 0.1 ug/L
Sodium ND 200 ug/L
Thallium ND 0.1 ug/L
Uranium ND 0.1 ug/L
Vanadium ND 0.5 ug/L
Zinc ND 5 ug/L

Semi-Volatiles
Acenaphthene ND 0.05 ug/L
Acenaphthylene ND 0.05 ug/L
Anthracene ND 0.01 ug/L
Benzo [a] anthracene ND 0.01 ug/L
Benzo [a] pyrene ND 0.01 ug/L
Benzo [b] fluoranthene ND 0.05 ug/L
Benzo [g,h,i] perylene ND 0.05 ug/L
Benzo [k] fluoranthene ND 0.05 ug/L
Chrysene ND 0.05 ug/L
Dibenzo [a,h] anthracene ND 0.05 ug/L
Fluoranthene ND 0.01 ug/L
Fluorene ND 0.05 ug/L
Indeno [1,2,3-cd] pyrene ND 0.05 ug/L
1-Methylnaphthalene ND 0.05 ug/L
2-Methylnaphthalene ND 0.05 ug/L
Methylnaphthalene (1&2) ND 0.10 ug/L
Naphthalene ND 0.05 ug/L
Phenanthrene ND 0.05 ug/L
Pyrene ND 0.01 ug/L
Surrogate: 2-Fluorobiphenyl 17.3 86.4 50-140ug/L
Surrogate: Terphenyl-d14 19.6 97.8 50-140ug/L

Volatiles
Acetone ND 5.0 ug/L
Benzene ND 0.5 ug/L
Bromodichloromethane ND 0.5 ug/L
Bromoform ND 0.5 ug/L
Bromomethane ND 0.5 ug/L
Carbon Tetrachloride ND 0.2 ug/L
Chlorobenzene ND 0.5 ug/L
Chloroform ND 0.5 ug/L
Dibromochloromethane ND 0.5 ug/L
Dichlorodifluoromethane ND 1.0 ug/L
1,2-Dichlorobenzene ND 0.5 ug/L
1,3-Dichlorobenzene ND 0.5 ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

1,4-Dichlorobenzene ND 0.5 ug/L
1,1-Dichloroethane ND 0.5 ug/L
1,2-Dichloroethane ND 0.5 ug/L
1,1-Dichloroethylene ND 0.5 ug/L
cis-1,2-Dichloroethylene ND 0.5 ug/L
trans-1,2-Dichloroethylene ND 0.5 ug/L
1,2-Dichloropropane ND 0.5 ug/L
cis-1,3-Dichloropropylene ND 0.5 ug/L
trans-1,3-Dichloropropylene ND 0.5 ug/L
1,3-Dichloropropene, total ND 0.5 ug/L
Ethylbenzene ND 0.5 ug/L
Ethylene dibromide (dibromoethane ND 0.2 ug/L
Hexane ND 1.0 ug/L
Methyl Ethyl Ketone (2-Butanone) ND 5.0 ug/L
Methyl Isobutyl Ketone ND 5.0 ug/L
Methyl tert-butyl ether ND 2.0 ug/L
Methylene Chloride ND 5.0 ug/L
Styrene ND 0.5 ug/L
1,1,1,2-Tetrachloroethane ND 0.5 ug/L
1,1,2,2-Tetrachloroethane ND 0.5 ug/L
Tetrachloroethylene ND 0.5 ug/L
Toluene ND 0.5 ug/L
1,1,1-Trichloroethane ND 0.5 ug/L
1,1,2-Trichloroethane ND 0.5 ug/L
Trichloroethylene ND 0.5 ug/L
Trichlorofluoromethane ND 1.0 ug/L
Vinyl chloride ND 0.5 ug/L
m,p-Xylenes ND 0.5 ug/L
o-Xylene ND 0.5 ug/L
Xylenes, total ND 0.5 ug/L
Surrogate: 4-Bromofluorobenzene 85.6 107 50-140ug/L
Surrogate: Dibromofluoromethane 80.7 101 50-140ug/L
Surrogate: Toluene-d8 72.9 91.2 50-140ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

General Inorganics
pH 7.4 0.1 pH Units 7.3 102.5

Hydrocarbons
F1 PHCs (C6-C10) ND 25 ug/L ND 30

Metals
Antimony ND 0.5 ug/L ND 200.0
Arsenic ND 1 ug/L ND 200.0
Barium ND 1 ug/L ND 200.0
Beryllium ND 0.5 ug/L ND 200.0
Boron ND 10 ug/L ND 200.0
Cadmium ND 0.1 ug/L ND 200.0
Chromium ND 1 ug/L ND 200.0
Cobalt ND 0.5 ug/L ND 200.0
Copper ND 0.5 ug/L ND 20
Lead ND 0.1 ug/L ND 200.0
Molybdenum ND 0.5 ug/L ND 200.0
Nickel ND 1 ug/L ND 20
Selenium ND 1 ug/L ND 200.0
Silver ND 0.1 ug/L ND 200.0
Sodium ND 200 ug/L ND 200.0
Thallium ND 0.1 ug/L ND 200.0
Uranium ND 0.1 ug/L ND 200.0
Vanadium ND 0.5 ug/L ND 20
Zinc ND 5 ug/L ND 200.0

Volatiles
Acetone ND 5.0 ug/L ND 30
Benzene ND 0.5 ug/L ND 30
Bromodichloromethane ND 0.5 ug/L ND 30
Bromoform ND 0.5 ug/L ND 30
Bromomethane ND 0.5 ug/L ND 30
Carbon Tetrachloride ND 0.2 ug/L ND 30
Chlorobenzene ND 0.5 ug/L ND 30
Chloroform ND 0.5 ug/L ND 30
Dibromochloromethane ND 0.5 ug/L ND 30
Dichlorodifluoromethane ND 1.0 ug/L ND 30
1,2-Dichlorobenzene ND 0.5 ug/L ND 30
1,3-Dichlorobenzene ND 0.5 ug/L ND 30
1,4-Dichlorobenzene ND 0.5 ug/L ND 30
1,1-Dichloroethane ND 0.5 ug/L ND 30
1,2-Dichloroethane ND 0.5 ug/L ND 30
1,1-Dichloroethylene ND 0.5 ug/L ND 30
cis-1,2-Dichloroethylene ND 0.5 ug/L ND 30
trans-1,2-Dichloroethylene ND 0.5 ug/L ND 30
1,2-Dichloropropane ND 0.5 ug/L ND 30
cis-1,3-Dichloropropylene ND 0.5 ug/L ND 30
trans-1,3-Dichloropropylene ND 0.5 ug/L ND 30
Ethylbenzene ND 0.5 ug/L ND 30
Ethylene dibromide (dibromoethane ND 0.2 ug/L ND 30
Hexane ND 1.0 ug/L ND 30
Methyl Ethyl Ketone (2-Butanone) ND 5.0 ug/L ND 30
Methyl Isobutyl Ketone ND 5.0 ug/L ND 30
Methyl tert-butyl ether ND 2.0 ug/L ND 30
Methylene Chloride ND 5.0 ug/L ND 30
Styrene ND 0.5 ug/L ND 30
1,1,1,2-Tetrachloroethane ND 0.5 ug/L ND 30
1,1,2,2-Tetrachloroethane ND 0.5 ug/L ND 30
Tetrachloroethylene ND 0.5 ug/L ND 30
Toluene ND 0.5 ug/L ND 30
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

1,1,1-Trichloroethane ND 0.5 ug/L ND 30
1,1,2-Trichloroethane ND 0.5 ug/L ND 30
Trichloroethylene ND 0.5 ug/L ND 30
Trichlorofluoromethane ND 1.0 ug/L ND 30
Vinyl chloride ND 0.5 ug/L ND 30
m,p-Xylenes ND 0.5 ug/L ND 30
o-Xylene ND 0.5 ug/L ND 30
Surrogate: 4-Bromofluorobenzene 81.3 ug/L 102 50-140
Surrogate: Dibromofluoromethane 87.4 ug/L 109 50-140
Surrogate: Toluene-d8 68.3 ug/L 85.4 50-140
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Hydrocarbons
F1 PHCs (C6-C10) 2010 100 68-11725 ug/L
F2 PHCs (C10-C16) 1950 108 60-140100 ug/L
F3 PHCs (C16-C34) 3880 104 60-140100 ug/L
F4 PHCs (C34-C50) 2400 96.8 60-140100 ug/L

Metals
Antimony 43.3 ND 86.6 80-120ug/L
Arsenic 49.3 ND 98.7 80-120ug/L
Barium 47.6 ND 95.2 80-120ug/L
Beryllium 48.5 ND 96.9 80-120ug/L
Boron 46 ND 88.8 80-120ug/L
Cadmium 47.0 ND 93.9 80-120ug/L
Chromium 50.4 ND 100 80-120ug/L
Cobalt 49.0 ND 97.9 80-120ug/L
Copper 45.6 ND 91.2 80-120ug/L
Lead 46.0 ND 92.0 80-120ug/L
Molybdenum 44.6 ND 89.1 80-120ug/L
Nickel 46.6 ND 93.1 80-120ug/L
Selenium 49.9 ND 99.7 80-120ug/L
Silver 44.8 ND 89.5 80-120ug/L
Sodium 1040 ND 103 80-120ug/L
Thallium 45.6 ND 91.2 80-120ug/L
Uranium 46.6 ND 93.2 80-120ug/L
Vanadium 50.6 ND 101 80-120ug/L
Zinc 49 ND 97.3 80-120ug/L

Semi-Volatiles
Acenaphthene 4.30 85.9 50-1400.05 ug/L
Acenaphthylene 3.93 78.5 50-1400.05 ug/L
Anthracene 4.13 82.6 50-1400.01 ug/L
Benzo [a] anthracene 3.73 74.6 50-1400.01 ug/L
Benzo [a] pyrene 4.21 84.2 50-1400.01 ug/L
Benzo [b] fluoranthene 6.27 125 50-1400.05 ug/L
Benzo [g,h,i] perylene 4.32 86.5 50-1400.05 ug/L
Benzo [k] fluoranthene 6.06 121 50-1400.05 ug/L
Chrysene 4.33 86.6 50-1400.05 ug/L
Dibenzo [a,h] anthracene 4.52 90.4 50-1400.05 ug/L
Fluoranthene 4.18 83.5 50-1400.01 ug/L
Fluorene 4.05 80.9 50-1400.05 ug/L
Indeno [1,2,3-cd] pyrene 4.62 92.4 50-1400.05 ug/L
1-Methylnaphthalene 3.77 75.5 50-1400.05 ug/L
2-Methylnaphthalene 4.09 81.9 50-1400.05 ug/L
Naphthalene 3.84 76.7 50-1400.05 ug/L
Phenanthrene 3.82 76.4 50-1400.05 ug/L
Pyrene 4.30 85.9 50-1400.01 ug/L
Surrogate: 2-Fluorobiphenyl 16.0 79.9 50-140ug/L

Volatiles
Acetone 62.0 62.0 50-1405.0 ug/L
Benzene 36.7 91.6 60-1300.5 ug/L
Bromodichloromethane 49.0 122 60-1300.5 ug/L
Bromoform 47.4 119 60-1300.5 ug/L
Bromomethane 49.1 123 50-1400.5 ug/L
Carbon Tetrachloride 51.3 128 60-1300.2 ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Chlorobenzene 34.4 86.0 60-1300.5 ug/L
Chloroform 40.1 100 60-1300.5 ug/L
Dibromochloromethane 48.9 122 60-1300.5 ug/L
Dichlorodifluoromethane 35.8 89.6 50-1401.0 ug/L
1,2-Dichlorobenzene 34.8 87.0 60-1300.5 ug/L
1,3-Dichlorobenzene 36.0 90.0 60-1300.5 ug/L
1,4-Dichlorobenzene 34.6 86.6 60-1300.5 ug/L
1,1-Dichloroethane 38.5 96.2 60-1300.5 ug/L
1,2-Dichloroethane 37.9 94.7 60-1300.5 ug/L
1,1-Dichloroethylene 38.5 96.2 60-1300.5 ug/L
cis-1,2-Dichloroethylene 41.5 104 60-1300.5 ug/L
trans-1,2-Dichloroethylene 37.3 93.3 60-1300.5 ug/L
1,2-Dichloropropane 42.2 106 60-1300.5 ug/L
cis-1,3-Dichloropropylene 51.0 128 60-1300.5 ug/L
trans-1,3-Dichloropropylene 50.2 126 60-1300.5 ug/L
Ethylbenzene 41.4 104 60-1300.5 ug/L
Ethylene dibromide (dibromoethane 35.4 88.4 60-1300.2 ug/L
Hexane 31.7 79.2 60-1301.0 ug/L
Methyl Ethyl Ketone (2-Butanone) 93.5 93.5 50-1405.0 ug/L
Methyl Isobutyl Ketone 116 116 50-1405.0 ug/L
Methyl tert-butyl ether 100 100 50-1402.0 ug/L
Methylene Chloride 28.6 71.5 60-1305.0 ug/L
Styrene 47.6 119 60-1300.5 ug/L
1,1,1,2-Tetrachloroethane 48.5 121 60-1300.5 ug/L
1,1,2,2-Tetrachloroethane 32.5 81.2 60-1300.5 ug/L
Tetrachloroethylene 33.4 83.6 60-1300.5 ug/L
Toluene 35.3 88.2 60-1300.5 ug/L
1,1,1-Trichloroethane 42.6 106 60-1300.5 ug/L
1,1,2-Trichloroethane 42.5 106 60-1300.5 ug/L
Trichloroethylene 45.5 114 60-1300.5 ug/L
Trichlorofluoromethane 37.0 92.5 60-1301.0 ug/L
Vinyl chloride 48.6 122 50-1400.5 ug/L
m,p-Xylenes 80.2 100 60-1300.5 ug/L
o-Xylene 39.5 98.8 60-1300.5 ug/L
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 Order #: 1737017

Project Description: 11140575-E2

Certificate of Analysis
Client:

Report Date: 14-Sep-2017
Order Date: 8-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

 Qualifier Notes :

Sample Qualifiers :

2 : Elevated Reporting Limits due to limited sample volume.

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 
laboratory.  All prescribed quality criteria identified in the method has been met.
- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.
- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 
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www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8
300 - 2319 St. Laurent Blvd

Attn: Luke Lopers
Ottawa, ON K2E7S4
179 Colonnade Road Suite 400
GHD Limited (Ottawa)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1737231
Order Date: 12-Sep-2017 

    Report Date: 18-Sep-2017 
Client PO: 73508783 

Custody:    38677 
Project: 11140575-G2

1737231-01 MW4
1737231-02 Trip Blank

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 8

Laboratory Director
Dale Robertson, BSc



 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

EPA 624 - P&T GC-MS 15-Sep-17 16-Sep-17REG 153: VOCs by P&T GC/MS
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 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: MW4 Trip Blank - -
Sample Date: --11-Sep-1712-Sep-17

1737231-01 1737231-02 - -Sample ID:
MDL/Units Water Water - -

Volatiles
Acetone --<5.0<5.05.0 ug/L

Benzene --<0.5<0.50.5 ug/L

Bromodichloromethane --<0.5<0.50.5 ug/L

Bromoform --<0.5<0.50.5 ug/L

Bromomethane --<0.5<0.50.5 ug/L

Carbon Tetrachloride --<0.2<0.20.2 ug/L

Chlorobenzene --<0.5<0.50.5 ug/L

Chloroform --<0.5<0.50.5 ug/L

Dibromochloromethane --<0.5<0.50.5 ug/L

Dichlorodifluoromethane --<1.0<1.01.0 ug/L

1,2-Dichlorobenzene --<0.5<0.50.5 ug/L

1,3-Dichlorobenzene --<0.5<0.50.5 ug/L

1,4-Dichlorobenzene --<0.5<0.50.5 ug/L

1,1-Dichloroethane --<0.5<0.50.5 ug/L

1,2-Dichloroethane --<0.5<0.50.5 ug/L

1,1-Dichloroethylene --<0.5<0.50.5 ug/L

cis-1,2-Dichloroethylene --<0.5<0.50.5 ug/L

trans-1,2-Dichloroethylene --<0.5<0.50.5 ug/L

1,2-Dichloropropane --<0.5<0.50.5 ug/L

cis-1,3-Dichloropropylene --<0.5<0.50.5 ug/L

trans-1,3-Dichloropropylene --<0.5<0.50.5 ug/L

1,3-Dichloropropene, total --<0.5<0.50.5 ug/L

Ethylbenzene --<0.5<0.50.5 ug/L

Ethylene dibromide (dibromoethan --<0.2<0.20.2 ug/L

Hexane --<1.0<1.01.0 ug/L

Methyl Ethyl Ketone (2-Butanone) --<5.0<5.05.0 ug/L

Methyl Isobutyl Ketone --<5.0<5.05.0 ug/L

Methyl tert-butyl ether --<2.0<2.02.0 ug/L

Methylene Chloride --<5.0<5.05.0 ug/L

Styrene --<0.5<0.50.5 ug/L

1,1,1,2-Tetrachloroethane --<0.5<0.50.5 ug/L

1,1,2,2-Tetrachloroethane --<0.5<0.50.5 ug/L

Tetrachloroethylene --<0.5<0.50.5 ug/L

Toluene --<0.5<0.50.5 ug/L

1,1,1-Trichloroethane --<0.5<0.50.5 ug/L
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 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Client ID: MW4 Trip Blank - -
Sample Date: --11-Sep-1712-Sep-17

1737231-01 1737231-02 - -Sample ID:
MDL/Units Water Water - -

1,1,2-Trichloroethane --<0.5<0.50.5 ug/L

Trichloroethylene --<0.5<0.50.5 ug/L

Trichlorofluoromethane --<1.0<1.01.0 ug/L

Vinyl chloride --<0.5<0.50.5 ug/L

m,p-Xylenes --<0.5<0.50.5 ug/L

o-Xylene --<0.5<0.50.5 ug/L

Xylenes, total --<0.5<0.50.5 ug/L

4-Bromofluorobenzene Surrogate 102% 104% - -
Dibromofluoromethane Surrogate 78.7% 98.0% - -
Toluene-d8 Surrogate 99.9% 98.7% - -
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 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Volatiles
Acetone ND 5.0 ug/L
Benzene ND 0.5 ug/L
Bromodichloromethane ND 0.5 ug/L
Bromoform ND 0.5 ug/L
Bromomethane ND 0.5 ug/L
Carbon Tetrachloride ND 0.2 ug/L
Chlorobenzene ND 0.5 ug/L
Chloroform ND 0.5 ug/L
Dibromochloromethane ND 0.5 ug/L
Dichlorodifluoromethane ND 1.0 ug/L
1,2-Dichlorobenzene ND 0.5 ug/L
1,3-Dichlorobenzene ND 0.5 ug/L
1,4-Dichlorobenzene ND 0.5 ug/L
1,1-Dichloroethane ND 0.5 ug/L
1,2-Dichloroethane ND 0.5 ug/L
1,1-Dichloroethylene ND 0.5 ug/L
cis-1,2-Dichloroethylene ND 0.5 ug/L
trans-1,2-Dichloroethylene ND 0.5 ug/L
1,2-Dichloropropane ND 0.5 ug/L
cis-1,3-Dichloropropylene ND 0.5 ug/L
trans-1,3-Dichloropropylene ND 0.5 ug/L
1,3-Dichloropropene, total ND 0.5 ug/L
Ethylbenzene ND 0.5 ug/L
Ethylene dibromide (dibromoethane ND 0.2 ug/L
Hexane ND 1.0 ug/L
Methyl Ethyl Ketone (2-Butanone) ND 5.0 ug/L
Methyl Isobutyl Ketone ND 5.0 ug/L
Methyl tert-butyl ether ND 2.0 ug/L
Methylene Chloride ND 5.0 ug/L
Styrene ND 0.5 ug/L
1,1,1,2-Tetrachloroethane ND 0.5 ug/L
1,1,2,2-Tetrachloroethane ND 0.5 ug/L
Tetrachloroethylene ND 0.5 ug/L
Toluene ND 0.5 ug/L
1,1,1-Trichloroethane ND 0.5 ug/L
1,1,2-Trichloroethane ND 0.5 ug/L
Trichloroethylene ND 0.5 ug/L
Trichlorofluoromethane ND 1.0 ug/L
Vinyl chloride ND 0.5 ug/L
m,p-Xylenes ND 0.5 ug/L
o-Xylene ND 0.5 ug/L
Xylenes, total ND 0.5 ug/L
Surrogate: 4-Bromofluorobenzene 82.2 103 50-140ug/L
Surrogate: Dibromofluoromethane 72.3 90.3 50-140ug/L
Surrogate: Toluene-d8 81.2 102 50-140ug/L
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 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Duplicate

 Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

Volatiles
Acetone ND 5.0 ug/L ND 30
Benzene ND 0.5 ug/L ND 30
Bromodichloromethane 1.35 0.5 ug/L 1.26 306.9
Bromoform ND 0.5 ug/L ND 30
Bromomethane ND 0.5 ug/L ND 30
Carbon Tetrachloride ND 0.2 ug/L ND 30
Chlorobenzene ND 0.5 ug/L ND 30
Chloroform 11.3 0.5 ug/L 10.8 304.0
Dibromochloromethane ND 0.5 ug/L ND 30
Dichlorodifluoromethane ND 1.0 ug/L ND 30
1,2-Dichlorobenzene ND 0.5 ug/L ND 30
1,3-Dichlorobenzene ND 0.5 ug/L ND 30
1,4-Dichlorobenzene ND 0.5 ug/L ND 30
1,1-Dichloroethane ND 0.5 ug/L ND 30
1,2-Dichloroethane ND 0.5 ug/L ND 30
1,1-Dichloroethylene ND 0.5 ug/L ND 30
cis-1,2-Dichloroethylene ND 0.5 ug/L ND 30
trans-1,2-Dichloroethylene ND 0.5 ug/L ND 30
1,2-Dichloropropane ND 0.5 ug/L ND 30
cis-1,3-Dichloropropylene ND 0.5 ug/L ND 30
trans-1,3-Dichloropropylene ND 0.5 ug/L ND 30
Ethylbenzene ND 0.5 ug/L ND 300.0
Ethylene dibromide (dibromoethane ND 0.2 ug/L ND 30
Hexane ND 1.0 ug/L ND 30
Methyl Ethyl Ketone (2-Butanone) ND 5.0 ug/L ND 30
Methyl Isobutyl Ketone ND 5.0 ug/L ND 30
Methyl tert-butyl ether ND 2.0 ug/L ND 30
Methylene Chloride ND 5.0 ug/L ND 30
Styrene ND 0.5 ug/L ND 30
1,1,1,2-Tetrachloroethane ND 0.5 ug/L ND 30
1,1,2,2-Tetrachloroethane ND 0.5 ug/L ND 30
Tetrachloroethylene 4.37 0.5 ug/L 4.79 309.2
Toluene 5.51 0.5 ug/L 5.73 303.9
1,1,1-Trichloroethane ND 0.5 ug/L ND 30
1,1,2-Trichloroethane ND 0.5 ug/L ND 30
Trichloroethylene ND 0.5 ug/L ND 30
Trichlorofluoromethane ND 1.0 ug/L ND 30
Vinyl chloride ND 0.5 ug/L ND 30
m,p-Xylenes ND 0.5 ug/L ND 30
o-Xylene ND 0.5 ug/L ND 30
Surrogate: 4-Bromofluorobenzene 71.5 ug/L 89.3 50-140
Surrogate: Dibromofluoromethane 72.6 ug/L 90.7 50-140
Surrogate: Toluene-d8 80.4 ug/L 101 50-140
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 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units Source
Result %REC %REC

Limit RPD
RPD
Limit Notes 

Volatiles
Acetone 80.9 ND 80.9 50-1405.0 ug/L
Benzene 37.1 ND 92.8 50-1400.5 ug/L
Bromodichloromethane 41.9 3.60 95.7 50-1400.5 ug/L
Bromoform 33.0 ND 82.5 50-1400.5 ug/L
Bromomethane 33.9 ND 84.8 50-1400.5 ug/L
Carbon Tetrachloride 34.9 ND 87.3 50-1400.2 ug/L
Chlorobenzene 35.5 ND 88.7 50-1400.5 ug/L
Chloroform 40.4 7.57 82.1 50-1400.5 ug/L
Dibromochloromethane 34.6 2.30 80.7 50-1400.5 ug/L
Dichlorodifluoromethane 30.8 ND 76.9 50-1401.0 ug/L
1,2-Dichlorobenzene 28.2 ND 70.4 50-1400.5 ug/L
1,3-Dichlorobenzene 26.4 ND 66.0 50-1400.5 ug/L
1,4-Dichlorobenzene 27.8 ND 69.6 50-1400.5 ug/L
1,1-Dichloroethane 38.6 ND 96.5 50-1400.5 ug/L
1,2-Dichloroethane 35.7 ND 89.2 50-1400.5 ug/L
1,1-Dichloroethylene 34.6 ND 86.4 50-1400.5 ug/L
cis-1,2-Dichloroethylene 42.6 ND 106 50-1400.5 ug/L
trans-1,2-Dichloroethylene 36.1 ND 90.3 50-1400.5 ug/L
1,2-Dichloropropane 41.7 ND 104 50-1400.5 ug/L
cis-1,3-Dichloropropylene 38.7 ND 96.8 50-1400.5 ug/L
trans-1,3-Dichloropropylene 36.6 ND 91.5 50-1400.5 ug/L
Ethylbenzene 36.3 ND 90.8 50-1400.5 ug/L
Ethylene dibromide (dibromoethane 35.3 ND 88.2 50-1400.2 ug/L
Hexane 39.6 ND 99.0 50-1401.0 ug/L
Methyl Ethyl Ketone (2-Butanone) 97.1 ND 97.1 50-1405.0 ug/L
Methyl Isobutyl Ketone 89.4 ND 89.4 50-1405.0 ug/L
Methyl tert-butyl ether 103 ND 103 50-1402.0 ug/L
Methylene Chloride 33.5 ND 83.8 50-1405.0 ug/L
Styrene 31.0 ND 77.6 50-1400.5 ug/L
1,1,1,2-Tetrachloroethane 32.2 ND 80.6 50-1400.5 ug/L
1,1,2,2-Tetrachloroethane 32.5 ND 81.3 50-1400.5 ug/L
Tetrachloroethylene 34.4 ND 85.9 50-1400.5 ug/L
Toluene 34.0 ND 85.1 50-1400.5 ug/L
1,1,1-Trichloroethane 32.6 ND 81.6 50-1400.5 ug/L
1,1,2-Trichloroethane 38.2 ND 95.6 50-1400.5 ug/L
Trichloroethylene 40.6 ND 102 50-1400.5 ug/L
Trichlorofluoromethane 30.8 ND 77.0 50-1401.0 ug/L
Vinyl chloride 33.5 ND 83.7 50-1400.5 ug/L
m,p-Xylenes 69.2 ND 86.5 50-1400.5 ug/L
o-Xylene 33.7 ND 84.2 50-1400.5 ug/L
Surrogate: 4-Bromofluorobenzene 85.0 106 50-140ug/L
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 Order #: 1737231

Project Description: 11140575-G2

Certificate of Analysis
Client:

Report Date: 18-Sep-2017
Order Date: 12-Sep-2017

Client PO:  73508783
GHD Limited (Ottawa)

 Qualifier Notes :
None

 Sample Data Revisions
None

 Work Order Revisions  /  Comments :

None

 Other Report Notes :

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected
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300 - 2319 St. Laurent Blvd

www.paracellabs.com
1-800-749-1947

Ottawa, ON, K1G 4J8

Certificate of Analysis

GHD Limited (Ottawa)

Attn: Luke Lopers
Ottawa, ON K2E7S4
179 Colonnade Road Suite 400

Client PO: 73508783 

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 1744078
Order Date: 30-Oct-2017 

    Report Date: 31-Oct-2017 
Custody:    37955 
Project: 11140575-E2

1744078-01 BH5
1744078-02 BH6

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising shall be limited to the amount paid by you 
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work

Page 1 of 3

Approved By: Laboratory Director
Dale Robertson, BSc



 Order #: 1744078
Report Date: 31-Oct-2017

Project Description: 11140575-E2

Certificate of Analysis
Client: Order Date: 30-Oct-2017 
Client PO:  73508783

GHD Limited (Ottawa)

Analysis Summary Table
Analysis Method Reference/Description Extraction Date Analysis Date

31-Oct-1731-Oct-17EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext.pH, soil

 Sample and QC Qualifiers Notes
1- LG-SMP0Sample - One or more parameter received past hold time - pH

 Sample Data Revisions
None

 Work Order Revisions / Comments :

None

MDL: Method Detection Limit

n/a: not applicable

 Other Report Notes :

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.

ND: Not Detected

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.
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 Order #: 1744078
Report Date: 31-Oct-2017

Project Description: 11140575-E2

Certificate of Analysis
Client: Order Date: 30-Oct-2017 
Client PO:  73508783

GHD Limited (Ottawa)

Sample Results

Matrix: Soil
Sample Date: 29-Aug-17pH

Paracel ID Client ID Units MDL Result
1744078-01 BH5 pH Units 0.05 7.36
1744078-02 BH6 pH Units 0.05 7.38

Laboratory Internal QA/QC

Analyte Result
Reporting

Limit Units
Source
Result %REC

%REC
Limit RPD

RPD
Limit Notes 

 Matrix Duplicate

pH 7.92 0.05 pH Units 7.94 100.3
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