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EXECUTIVE SUMMARY  
In August 2017, SNC-Lavalin Inc. (SNCL) was retained by Defense Construction Canada (DCC), on 
behalf of the Department of National Defence (DND), to carry out an Initial Testing Program (Phase II 
Environmental Site Assessment (ESA)) and complete a National Classification System for Contaminated 
Sites (NCSCS) for the former Pinetree Line Radar Station in Cape Makkovik, Labrador, herein referred to 
as the “Site”. The investigation was requested as a follow-up to a Phase I ESA completed by GHD 
Limited in March 2016. 

The purpose of this investigation was to develop and execute an individual work plan for the Site, 
necessary to collect sufficient soil, surface water and sediment data to complete Step 3 (Initial Testing 
program or Phase II ESA) and Step 4 (Classify Site using NCSCS) of the 10 Step Federal Approach to 
Contaminated Sites (FACS) process. The highest Step completed at the Site prior to this present program 
was Step 2 (Historical Review). The overall mandate of this work is to expand on the conclusions of the 
Phase I ESA to ensure sufficient data had been collected to allow the Site to be classified using the 
NCSCS and to provide a written work plan for additional environmental site assessment work required (if 
any) to delineate and characterize on-site impacts. 

In addition, an assessment and sampling program was also conducted on building materials observed at 
the site to determine if asbestos containing materials were present. Building materials sampled for 
asbestos included building siding, insulation, vinyl floor tiles, insulating foam, felt and rubber.  

Site Description 

The Site, which is currently owned by the Province of Newfoundland and Labrador (NL), is located along 
the Labrador coastline approximately 230 kilometers northeast of the Town of Happy Valley/Goose Bay, 
NL and approximately 16 kilometers north of the community of Makkovik, NL. The Site was mainly used 
as a manned United States Air Force (USAF) Pinetree Line Gap Filler Radar Station for the Hopedale Air 
Station and was in operation from 1957 to 1961 and comprised of an Upper and Lower Site connected by 
a 2.7 kilometer gravel roadway. The Site formerly contained several structures including a two storey, 5-
unit building (main building) housing: a garage, a heating and power plant, barracks (30 to 50 personnel), 
office space and a dining hall, disaster shack, helicopter pad, radar tower (radome), communication 
towers, two pumphouse buildings (one near the Lower and Upper Site), septic tank, aboveground storage 
tanks (AST) and concrete dykes. 

The Site is now predominantly covered in vegetation, gravel, exposed bedrock and concrete from the 
former building structures. The elevation at the upper portion of the Site is approximately 129 meters 
above sea level (masl) while the elevation at the Lower Site is approximately 3 masl. Based on Site 
observations and topographic mapping, both surface and groundwater are anticipated to follow the 
surface contours in the area and flow north/northwest toward the Atlantic Ocean in the Upper Site and 
flow west/northwest toward the Atlantic Ocean (Aillik Bay) in the area of the Lower Site. Refer to 
Appendix B of this report for Site photographs. 

The Site decommissioning program was completed under the approval of the Provincial Government of 
NL in 1987. This reportedly included razing of on-site structures and the burning of all materials on-site, 
followed by the burying and covering of the debris and other remaining materials. It is noted that the 
contractor typically buried the debris in at least two locations when the Site contained an upper and lower 
site. This was completed due to the distance and effort required to transport metal/other debris from the 
Lower Site to the Upper Site. As stated in the March 2016 GHD Phase I ESA report, this was the case 
during the Site decommissioning at Cape Makkovik. One of these disposal sites (1987 Disposal Site) is 
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located approximately 0.3 kms south of the Upper Site as identified in the Phase I ESA. The location of 
the other 1987 disposal site believed to be near the Lower Site was not identified in the 2016 GHD Phase 
I ESA and could not be located at the time of the 2017 SNCL Phase II ESA site visit. 

A former USAF dump used during the sites operation (1957 to 1961) was reported in the Phase I ESA to 
be at the Upper Site to the northeast of the main building. A second USAF dump used during operation 
was reported to the south of the lower tank farm area at the Lower Site, and south of this dump, a former 
drum dump was reportedly located approximately 1 km south of the Lower Site. The Phase I ESA 
reported that this drum dump was not associated with past USAF activities and the debris left behind was 
from the British Newfoundland Development Corporation (Brinco) during past exploration activities near 
the site. 

Concrete foundations of the former buildings and radar towers and the roadways still remain at the Site.  

Site Visit 

The site visit was carried out in October 2017. The investigation included a Phase II Environmental Site 
Assessment which involved a soil, sediment, surface water and asbestos sampling program. The 
assessment did not include groundwater testing, or a title search/ legal survey of the Site.  Since the Site 
is owned by the province of NL, both provincial and federal guidelines (where applicable) have been used 
to evaluate the environmental quality of the soil, sediment, surface water and asbestos samples collected 
within the areas of investigation. 

The general surface (0-0.3 m) stratigraphy at the Site, as revealed in the Phase II ESA test pits, consists 
mainly of brown and greyish, moist, loose to compact coarse sand and gravel with some fine material and 
cobbles covered with a layer of low lying grasses and moss. Bedrock is predominantly exposed at surface 
at the Site and a thin soil veneer is present at various locations on the Site. Groundwater was not 
encountered at the Site as test pit holes dug during the soil sampling program did not exceed 0.5 meters 
below ground surface (bgs).  

As presented in the 2016 GHD Phase I ESA completed for the Site, 4 former dumpsites were identified, 
the former Brinco drum dump located approximately 1km south of the Lower Site, the former USAF dump 
located approximately 0.2 kms meters southeast of the Lower Site, the former USAF dump located 
approximately 0.2 kms north of the Upper Site and the 1987 disposal site located approximately 0.3 kms 
south of the Upper Site. 

Based on the information provided in the GHD Phase I ESA, SNCL was able to locate the 1987 disposal 
Site south of the Upper Site. Several samples of the debris (foam, roofing asphalt and building siding), 
was collected from test pits excavated within the disposal site and submitted for asbestos analysis. There 
was no evidence of any debris above ground surface at this disposal site location during the time of the 
site visit.  

Several hours were spent trying to find the location and any evidence of the former USAF dump located 
just north of the Upper Site. Based on site observations there was no evidence of any dump located in the 
suspected area identified in the Phase I ESA. The entire area consisted of large boulders and exposed 
bedrock. There were several pieces of concrete in the suspected area but no other construction debris 
was identified. 

The area of former USAF dump located approximately 200 meters southeast of the Lower Site was also 
investigated for debris as identified in the Phase I ESA. Once the site was located, only several pieces of 
wood and concrete blocks were observed. The entire area was covered with large boulders (no soil) and 
exposed bedrock. 
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The suspected area of the former drum dump (Brinco) located approximately 1 km south of the Lower 
Site was also investigated for debris. Once the site was located, no evidence of any debris was evident 
as the entire site was covered in large boulders, exposed bedrock and a layer of thin low-lying moss 
covering rock (no soil). The shoreline in this area was also investigated but no indication of a drum dump 
was revealed in the area identified in the GHD Phase I ESA. 

There were no signs or evidence of any remaining drums, tanks or containers throughout both the Upper 
and Lower Site. Several pieces of wood were observed in the area where the former pumphouse building 
was located near the Lower Site. There were also a minimal amount of scattered construction debris such 
as foam, siding, vinyl floor tiles and insulation located on the ground surface around the perimeter of the 
Former Barracks and Former Radome area.  

Conclusions 

Based on the information gathered and on observations made during this investigation the following 
conclusions were made: 

Soil sampling Program 

> Results of the petroleum hydrocarbon sampling program revealed that none of the soil samples 
(including background samples) analyzed had petroleum hydrocarbon (PHC) concentrations that 
exceeded applicable guidelines.  

> It should be noted that 14 soil samples did not reach baseline at C50 when analyzed for 
petroleum hydrocarbons. A further review of the laboratory data (chromatograms) by Maxxam 
Analytics confirmed that with the exception of soil sample SEPTIC-SOIL-1, all on-site and 
background soil samples containing PHC concentrations that did not reach baseline at C50 were 
a result of phytogenic sources and not related to any petrogenic or petroleum products that may 
have been historically used at the Site.  

> Results of the soil sampling program for Polycyclic Aromatic Hydrocarbons (PAHs) revealed that 
the benzo(a)pyrene total potency equivalent factor was not exceeded in any of the soil samples 
collected at the Site or at background locations. However, the soil sampling did reveal select 
samples collected on site that contained concentrations of phenanthrene, only, exceeding the 
applicable CCME Environmental Health Soil Quality Guideline (EHSQG) which is based on the 
non-carcinogenic effects of PAHs and is protective of surface water for freshwater aquatic life. 
Concentrations of phenanthrene exceeding this CCME EHSQG were detected in the area of the 
former pumphouse building (Lower Site) (LPUMP-SOIL-3). No background soil samples 
contained concentrations of PAHs exceeding applicable guidelines. As a result, all phenanthrene 
soil contamination at the site is expected to be a result of historical site activities. 

> Soil samples collected from the Site were compared against the background concentrations to 
determine if metal exceedances on-site were natural occurring or related to historical activities.  
8 background soil samples (BG-SOIL-1-BG-SOIL-8) were collected in off-site areas not 
suspected of being contaminated. A review of analytical results show that none of the 
background soil samples contained metal concentrations that exceed the applicable CCME 
guidelines. To determine whether the site concentrations were significantly different than 
background concentrations, the Wilcoxon Rank-Sum test was used. Results of the test revealed 
that only the metal parameters zinc, vanadium and copper were not considered to be naturally 
occurring and are attributed to historical site activities. All other metal parameters exceeding 
CCME guidelines were not considered to be significantly different from background 
concentrations. As a result, metal contamination identified at the Upper Site in surface soil is 

Initial Testing Program & NCSCS Classification – Cape Makkovik, Labrador C01 

16/11/2018 649806-0001-T-4E-REP-000-0002_C01 Final Report 
iii 

 



  
 
 

 
 

located in the area of the former barracks (HANGER-SOIL-2), 1987 Disposal Site (1987-SOIL-1 
to 1987-SOIL-12), former helicopter pad (HEL-SOIL-3), former radome (RADOME-SOIL-1 & 
RADOME-SOIL-2) and former communication towers (TOWER-SOIL-3, TOWER-SOIL-4). For 
the Lower Site the former pumphouse (LPUMP-SOIL-3) area has areas of contaminated metals 
in surface soil. 

> Results of the soil sampling program revealed concentrations of pesticides exceeding applicable 
CCME CSQGs in one sample collected from the perimeter of the former barracks building 
(HANGER-SOIL-4). It should be noted that due to the extensive list of pesticide/herbicide 
parameters and lack of guidelines, there still remain reported parameters that do not have 
existing guidelines for comparison purposes. Based on a review of guidelines and achievable 
laboratory detection limits, criteria were selected in an attempt to cover as many parameters for 
pesticides/herbicides as possible. As a result, analytical results for pesticides/herbicides were 
screened against CCME guidelines and Ontario and Alberta provincial guidelines. The 
concentrations of pesticides measured in this sample are likely associated with building 
materials, treated to combat pests (e.g., termites), and thus associated impacts to soil are likely 
to be localized to the areas immediately surrounding the foundations of buildings historically 
present at the Site. 

> Results of the soil sampling program revealed that all on-site samples analyzed for Volatile 
Organic Compounds (VOCs), Polychlorinated Biphenyls (PCBs), and Dioxins and Furans 
contained concentrations that were either below applicable CCME or Atlantic Risk-Based 
Corrective Action (ARBCA) guidelines or laboratory detection limits. 

> The NCSCS evaluation completed for the Site revealed a total category score of 47.2 with a 
Class 3 site classification indicating “Low Priority for Action”. 

Sediment sampling Program 

> Results of the petroleum hydrocarbon sampling program revealed that sample SED-2 and 
background samples BG-SED-1 and BG-SED-2 collected from 3 different freshwater ponds 
contained concentrations exceeding the applicable Atlantic Risk Based Corrective Acton 
(ARBCA) guidelines. However, with the exception of SED-2, a review of the laboratory data 
(chromatograms) by Maxxam Analytics revealed that sediment samples BG-SED-1 and BG-
SED-2 contain hydrocarbons that are a result of phytogenic sources. Sample SED-2 contains a 
modified Total Petroleum Hydrocarbon (TPH) which resembles a weathered fuel oil fraction. 
Therefore, the TPH identified in this pond, located adjacent to the roadway and approximately 
0.6 kilometers (kms) northwest of the Upper Site, is likely sourced from historical operations at 
the Site, and may be related to impacts from vehicle use on the roadway, or from the pipeline 
which was assumed to run adjacent to the roadway. The historical pipeline was used to transport 
diesel from the lower portion to upper portion of the Site. These hydrocarbon impacts appear to 
be very localized, as no other petroleum hydrocarbon impacts (greater than applicable 
guidelines) were identified in soil samples collected anywhere at the Site, or in sediment or 
surface water at any other ponds at the Site. 

> Results of the sediment sampling program revealed concentrations of metals at two of the on-
site freshwater ponds (SED-1 & SED-2), former water supply pond (WSUPPLY-SED-3) and 
background samples BG-SED-1 and BG-SED-2 exceeding the applicable CCME ISQG; 
chromium in one sample from the former water supply pond (WSUPPLY-SED-3) also exceeded 
the PEL. The minor ISQG exceedances measured in samples from the two ponds would be 
unlikely to result in significant impacts to aquatic biota, and may be attributable to background 
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concentrations (e.g., copper). The only exceedance of a PEL concentration was for chromium in 
the water supply pond; however, since the other two sediment samples collected from this water 
supply pond had concentrations of chromium well below the PEL as well as the ISQG value, it is 
not anticipated that chromium-impacted sediments are widespread throughout this pond. 

> Results of the sediment sampling program revealed that all on-site samples analyzed for VOCs, 
PAHs and PCBs contained concentrations that were either below applicable CCME or ARBCA 
guidelines or laboratory detection limits. 

Surface Water Sampling Program 

> Metal contamination in surface water was also identified in surface water samples SW-1 and 
SW-2 collected from on-site ponds. The metal parameter copper in sample SW-1 and metal 
parameters aluminum, copper and iron in sample SW-2 exceeded applicable CCME guidelines. 
Aluminum and copper in background surface water samples also exceeded applicable CCME 
guidelines; therefore, it is possible that elevated concentrations of aluminum and copper could 
be associated with natural background conditions at the Site and in the area. The concentrations 
of aluminum and copper measured in surface water on-Site and at off-Site background locations 
are relatively similar/within the same order of magnitude. Two of the three aluminum guideline 
exceedances were identified in samples collected from off-Site ponds considered to be 
representative of background conditions: aluminum in BG-SW-1 was measured at 140 ug/L, and 
at 240 ug/L at BG-SW-2. The maximum concentration of aluminum measured at the Site ponds 
was 430 ug/L, in a sample collected at SW-2. Copper guideline exceedances were also identified 
in three samples; however, two of these were collected on-Site, while one was collected from a 
background pond, as follows: 2.9 ug/L at SW-1, 6.4 ug/L at SW-2, and 2.2 ug/L at BG-SW-1.  

Based on site observations and information gathered from the Phase I ESA, there was no 
evidence of garbage dumping or any other evidence of human activity at the on-site ponds. Each 
of the ponds sampled on-site were shallow and the water was clear allowing any construction 
debris or any garbage from human activity to be easily visible. It should also be noted that the 
turbidity reported by the laboratory for sample SW-2 (1.1 NTU) was higher than all other samples 
(range of 0.24 to 0.70 NTU). The maximum concentration of iron measured at the Site ponds 
was 540 ug/L, in a sample collected at SW-2. The maximum background concentration of iron 
measured was 270 ug/L, in a sample collected at BG-SW-2. Since iron tends to prefer to remain 
bound to sediment, the elevated total iron concentration measured in this sample is likely 
associated with sediment and/or particulate matter present in the sample. Measured total 
aluminum and copper concentrations were also likely elevated by the presence of suspended 
sediments/particulate matter in SW-2. Therefore, overall, it is likely that the elevated metals 
concentrations identified in samples SW-1 and SW-2 at the Site are attributable to local 
background conditions (i.e., for aluminum and copper) and/or to the elevated turbidity measured 
in the SW-2 sample (i.e., for aluminum, copper and iron). As a result, anthropogenic impacts to 
surface water at the Site are likely to be limited or not present. 

> Results of the surface water sampling program revealed that all on-site samples analyzed for 
petroleum hydrocarbons and PAHs contained concentrations that were either below applicable 
CCME or ARBCA guidelines or laboratory detection limits. 

Asbestos Sampling Program 

> Results of the asbestos sampling program revealed that 4 (including 1 duplicate sample) of the 
twelve samples collected throughout the Upper Site contained asbestos concentrations 
exceeding the applicable provincial guideline of >1%. Samples A3 (Grey Building Siding - 
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Chrysotile 15%), A4 (Brown Insulation - Amosite 20%), A11 (Black Felt - Chrysotile 7%) and A12 
(Grey Building Siding - Duplicate of A3) (Chrysotile 15%) all exceeded the applicable provincial 
guideline. Samples A3 and duplicate sample A12 were collected from the 1987 Disposal Site, 
sample A4 was collected near the former radome foundation and sample A11 was collected near 
the former barracks foundation. 

> With the exception of samples A10 and A11 collected from the perimeter of the former barrack 
foundation, all other samples collected that contained asbestos concentrations exceeding 
provincial guidelines were buried on site. Small quantities of asbestos containing tar (sample 
A10) and felt (sample A11) exceeding guidelines along with small pieces of building siding and 
floor tiles resembling materials sampled at the 1987 disposal site were visible on surface soil 
near the former barracks and radome foundations. Based on site observations, none of the 
asbestos containing material in this area is expected to release asbestos fibers unless they are 
disturbed or damaged in some way. As a result, no harmful effects to humans or the 
environment is expected to occur from any asbestos materials at the site. 

Recommendations 

Although lateral and vertical delineation of contaminants in soil has not been achieved during the 
Phase II ESA, visual and in-situ investigation revealed that the depth to bedrock in many of these 
areas is not much greater than the depth at which the surface soil samples were collected (0.3m). 
Outcropping of bedrock across the site would result in geophysical delineation of soil impacts. Visual 
observations of the area including the former barracks, former septic tank, former radome and former 
communication towers report exposed bedrock and minimal surface soil cover, which again indicates 
that bedrock likely serves as geophysical delineation at these areas of potential environmental 
concern (APEC). Historical Site use and operations are well-understood, and identified impacts appear 
to be localized to the areas immediately surrounding historical infrastructure (e.g., foundations of 
buildings) at the Site. Areas surrounding these APECs have been adequately characterized to enable 
the evaluation of identified impacts through risk assessment. As a result, further delineation or 
characterization of contaminants in surficial soil, surface water or sediment is not required to evaluate 
on-site contamination.   

The recommended risk management strategy for this site, based on Step 7 of the Federal Approach to 
Contaminated Sites, would be to conduct a limited risk assessment to address the potential for risk to 
the environment or human health using the available information for all media of concern that were 
sampled. 

Based on the information collected and the presence of contaminants exceeding applicable guidelines 
or background, a future limited risk assessment should include the following:      

> Conduct a risk based review of the existing data and information to expand on the current 
conceptual site model completed as part of this mandate for the site in a Problem Formulation. 
The Problem Formulation forms the framework of a risk assessment for a site under a given land 
use. The framework provides a systematic and quantitative means of identifying contaminants of 
potential concern (COPCs) specific to human health or ecological receptors, receptors of 
concern (ROCs) that have the potential to be present at the Site, and the potential exposure 
pathways between COPCs and ROCs in a completed conceptual site model; and 

> If potentially operable exposure pathways are identified between COPCs and ROCs, conduct a 
preliminary quantitative or qualitative assessment of the potential risks associated with potential 
exposures. Results of the risk assessment will be used to support the rationale for no further 
investigation or management of the reported site impacts. This step would take into 
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consideration the potential environmental effects associated with measured exceedances and 
relative differences from regional background conditions at the Site. 

Due to the limits of surficial soil and remote access to the area, groundwater was not investigated 
within the scope of this ESA and was not identified or observed during investigations at the Site; 
therefore, any potential for impacts associated with groundwater will not be evaluated as there was no 
data collected for this media or associated exposure pathways. Since groundwater at the Site is 
presumed to be primarily located within bedrock, it is relatively inaccessible to human and ecological 
ROCs at the Site. Groundwater would only become accessible for potential exposure to ROCs as it 
migrates into surface water bodies at the Site; surface water samples have been collected from on-
Site ponds to enable a direct evaluation of potential exposure and effects to ROCs at the Site. As a 
result, the lack of information about groundwater quality will not limit the completion of a human health 
and ecological risk assessment for the Site. It should be noted that there are no groundwater wells at 
or near the site and none are anticipated to be installed in the future.  
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1 INTRODUCTION 

1.1 Purpose 

In August 2017, SNC-Lavalin Inc. (SNCL) was retained by Defense Construction Canada (DCC) on 
behalf of the Department of National Defence (DND) to carry out an Initial Testing Program (Phase II 
Environmental Site Assessment (ESA)) and complete a National Classification System for Contaminated 
Sites (NCSCS) for the former Pinetree Line Radar Station in Cape Makkovik, Labrador, herein referred to 
as the “Site” (refer to Figures 1 & 2, Appendix A). The investigation was requested as a follow-up to a 
Phase I ESA completed by GHD Limited in March 2016 for the Site. 

The purpose of this investigation was to develop and execute an individual work plan for the Site that 
collected sufficient data to complete Step 3 (Initial Testing program or Phase II ESA) and Step 4 (Classify 
Site using NCSCS) of the 10 Step Federal Approach to Contaminated Sites (FACS) process. The highest 
Step completed at the Site prior to this present program was Step 2 (Historical Review). The overall 
mandate of this work is to expand on the conclusions of the Phase I ESA to ensure sufficient data had 
been collected to allow the Site to be classified using the NCSCS and to provide a written work plan for 
additional environmental site assessment work required (if any) to delineate and characterize on-site 
impacts.  

In addition, an assessment and sampling program was also conducted on building materials observed at 
the site to determine if asbestos containing materials were present. 

This report presents a description of the Site, detailed description of the methods employed, results 
obtained and interpretation of the findings, assumptions related to the estimate of contaminated media, 
conclusions and recommendations. Report appendices include: Site Figures (A), Photographs (B), 
Laboratory Certificates (C), Analytical Summary Tables (D), QA/QC Program (E), Test Pit Logs (F), 
Phase I ESA Report (GHD, 2016) (G), NCSCS Worksheet (H), Laboratory Chromatograms (I) Ecological 
Screening Protocol (J), Areas of Potential Environmental Concern Sampling Program (K) and Z-Score 
Calculation (L).   

1.2 Scope of Work 
The scope of work for the investigation included the following: 

> Documentation review of the GHD Limited’s Phase I ESA completed in March 2016 to develop a 
comprehensive understanding of past and present concerns at the Site. The historical review 
helped determine what potential contaminants of concern (PCOC) to identify and what specific 
area of potential environmental concern (AEC) to investigate at the Site; 

> Completion of a Phase II ESA intrusive soil, sediment, surface water and asbestos1 sampling 
program to verify the presence/absence of PCOC at the Site. The Phase II ESA was completed in 
accordance with the Canadian Standard Association (CSA) Standard Z769-00 (R2013) for 
conducting ESAs; 

1 Asbestos samples were collected as per the Newfoundland & Labrador Asbestos Abatement Regulations under the Occupational 
Health and Safety Act (O.C. 98-730). 
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> Conduct a background soil, sediment and surface water sampling program in the adjacent area of 
the Site to assess whether or not PCOC concentrations measured on Site are related to historical 
on-site activities or off-site sources/surficial geology; 

> Complete NCSCS scoring worksheets for the Site; 

> Estimation of the volume and areas of impacted media (if applicable) for the Site; 

> Complete a Preliminary Conceptual Site Model (CSM) identifying actual and potential 
contaminants, migration pathways and potential receptors of concern and exposure pathways 
(human and ecological); 

> Complete a Site Inventory List including any Site infrastructure, buildings, drums and other waste 
containers still remaining on Site where applicable; and  

> Complete a detailed report outlining the methodologies, regulatory criteria, findings, conclusions 
and recommendations of the investigation. 

1.3 Site Description 
The Site, which is currently owned by the Province of NL, is located along the Labrador coastline 
approximately 230 kilometers northeast of the Town of Happy Valley/Goose Bay, NL and approximately 
16 kilometers north of the community of Makkovik, NL (Refer to Figure 1, Appendix A). The Site was 
mainly used as a manned Unites States Air Force (USAF) Pinetree Line Gap Filler Radar Station for the 
Hopedale Air Station, operated from 1957 to 1961 and comprises of an Upper and Lower Site.  Once 
operation ceased, the facility, which included two parcels of land (Area A – 16.64 acres & Area B – 
104.23 acres) was transferred to the Canadian Armed Forces for use by the Department of National 
Defense (DND) in connection with Mid Canada Line (MCL) (Refer to Figure 2, Appendix A). Conditions 
included mineral and gas rights for the Province of NL and a return clause stating that when the lands 
were no longer used by DND, they would be assumed by NL.  For reporting purposes the Site will be 
discussed as two areas, the Upper and Lower Sites. 

Upper Site: The station formerly contained a two storey, 5-unit building (main building) housing: a 
garage, a heating and power plant, barracks (30 to 50 personnel), office space and a dining hall. A tower 
housing the radar and radio equipment (radome) was connected to the main building via a covered 
corridor. The station was also equipped with two communication antennae, a water pump house building 
and supply lines (freshwater lake located to the south of the Upper Site), a disaster/emergency shack, a 
large aboveground storage tank (AST) containing diesel (1,832,000 litres in a concrete dyke southwest of 
the main building) and a helicopter pad. A former USAF dump used during the operation was reported to 
the northeast of the main building, and potable water was pumped from the freshwater water supply pond 
via an aboveground pipeline to the Upper Site Main building. A concrete dam was constructed on the 
northern shoreline of the water supply pond to help retain water. Septic waste was discharged via an 
aboveground pipeline to a septic tank to the southeast of the main building.  

Lower Site: In addition to the Upper Site facilities, a 2.7 kilometer gravel roadway was constructed to 
connect the Upper Site to the lower dock area at the Lower Site. The roadway was used to transport 
supplies to and from the dock area to the station. A second, 3,053,000 litre steel AST in a concrete dyke, 
also containing diesel, was located near the dock and a pipeline was constructed which pumped diesel 
fuel from the dock to the lower AST (Lower Site) and from the lower AST to the upper AST (Upper Site). 
Two buildings (including a pump house) were also located halfway up the access road connecting the 
Upper and Lower Sites. The above ground pipeline from the lower to the upper tank farm is anticipated to 
have followed the gravel access road. The fuel was then pumped via a network of aboveground pipelines 
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at the station to supply the diesel generators used to power the station. The diesel generators were 
located in the former heating and generator room at the Upper Site main building. A former fuel drum 
storage area and a second USAF dump used during operation was reported to the south of the lower tank 
farm area, and south of this dump, a former Brinco mineral exploration drum dump was reportedly located 
approximately 1 km south of the Lower Site. 

Fuel was also reportedly handled and/or stored in portable ASTs and drums across the Site, including at 
the helipad, the garage, the Lower Site, and the heating and stand-alone water pump house building. 

The Site is now predominantly covered in vegetation, gravel, exposed bedrock and concrete from the 
former building structures. The elevation at the upper portion of the Site is approximately 129 meters 
above sea level (masl) while the elevation at the Lower Site is approximately 3 masl. Based on Site 
observations and topographic mapping, both surface and groundwater are anticipated to follow the 
surface contours in the area and flow north/northwest toward the Atlantic Ocean in the Upper Site and 
flow west/northwest toward the Atlantic Ocean (Aillik Bay) in the area of the Lower Site. Refer to 
Appendix B of this report for Site photographs. 

The Site decommissioning program was completed under the approval of the Provincial Government of 
NL in 1987. This reportedly included razing of on-site structures and the burning of all materials on-site, 
followed by the burying and covering of the debris and other remaining materials. It is noted that the 
contractor typically buried the debris in at least two locations when the Site contained an upper and lower 
site. This was completed due to the distance and effort required to transport metal/other debris from the 
Lower Site to the Upper Site. As stated in the March 2016 GHD Phase I ESA report, this was the case 
during the Site decommissioning at Cape Makkovik. One of these disposal sites (1987 Disposal Site) is 
located approximately 0.3 kms south of the Upper Site as identified in the Phase I ESA (Refer to Figure 2, 
Appendix A). The location of the other 1987 disposal site believed to be near the Lower Site was not 
identified in the 2016 GHD Phase I ESA and could not be located at the time of the 2017 SNCL Phase II 
ESA site visit. Concrete foundations of the former buildings and radar towers and the roadways still 
remain at each Site.  

A former USAF dump used during the sites operation (1957 to 1961) was reported in the Phase I ESA to 
be at the Upper Site to the northeast of the main building. A second USAF dump used during operation 
was reported to the south of the lower tank farm area at the Lower Site, and south of this dump, a former 
drum dump was reportedly located approximately 1 km south of the Lower Site. The Phase I ESA 
reported that this drum dump was not associated with past USAF activities and the debris left behind was 
from the British Newfoundland Development Corporation (Brinco) during past exploration activities near 
the site. None of these dump sites were visible or identified during the 2017 SNCL Phase II ESA. 

1.4 Stratigraphy, Geological & Hydrogeological Characteristics 
Regionally, the area bedrock has been mapped as the middle Paleoproterozoic era consisting of rhyolite, 
ash-flow, tuff, breccias and hypabyssal rhyolite intrusions; volcaniclastic siltstone and sandstone; minor 
basalt belonging to the Southeastern Churchill, Makkovik, Nain and Grenville Provinces (NL Department 
of Natural Resources Mines Branch, January 2007, Geological Map of Labrador). 

The general surface (0-0.3 m) stratigraphy at the Site, as revealed in the Phase II ESA test pits, consists 
mainly of brown and greyish, moist, loose to compact coarse sand and gravel with some fine material and 
cobbles covered with a layer of low lying grasses and moss. As the Upper Site is situated on a hill 
approximately 129 meters above sea level (masl) bedrock is predominantly exposed at surface especially 
in the areas of the former main building (barracks), former radome, former communication antennas 
(towers), former septic tank, former disaster shack and the suspected area of the former USAF dump 

Initial Testing Program & NCSCS Classification – Cape Makkovik, Labrador C01 

16/11/2018 649806-0001-T-4E-REP-000-0002_C01 Final Report 
3 

 



  
 
 

 
 

(refer to Appendix A, Site Figures & Appendix B for Site Photos). Although bedrock was not reached in 
any of the test pits at a depth of 0.3 m throughout the Upper Site visual observations of bedrock outcrops 
in many of these areas indicate that soil depth is not much greater than 0.3 m and in many areas less as 
only a thin soil veneer is present over bedrock. 

Exposed bedrock is also present throughout the Lower Site in the areas of the former lower pumphouse 
and suspected areas of the former USAF dump and Brinco drum dump. Similar to the Upper Site, 
bedrock was not encountered in any of the test pits excavated at the lower pumphouse site however 
exposed bedrock outcrops and a thin layer of soil (less than 0.3 m) was observed throughout much of this 
area (refer to Appendix B for Site Photos). For the areas of the suspected USAF dump and Brinco drum 
dump only a thin layer of vegetation covering bedrock was observed for the majority of these sites. 

Three soil samples (SIEVE, SIEVE 2 and LAST-SOIL-3) were submitted by SNCL to a certified laboratory 
for a 75 micrometers (um) Sieve analysis to determine if the soil was considered either coarse or fine 
grained. Since the grain size results from all 3 of the soil samples contained 80 percent by mass or 
greater of particles than 75 µum the soil was classified to be coarse grained. Soil sample SIEVE was 
taken at the Upper Site, SIEVE 2 was taken along the former roadway connecting both the Upper and 
Lower Site and soil sample LAST-SOIL-3 was taken at the Lower Site. The locations where each sample 
was collected can be found on Figures 3, 6 and 10, Appendix A. The sieve analysis laboratory results are 
in Appendix C of this report. 

Groundwater was not encountered at the Site in the test pit holes dug during the soil sampling program 
which did not exceed 0.5 meters bgs. Google Earth mapping identifies the Lower Site as approximately 2-
3 masl. Based on this information and the close proximity of the Lower Site to the marine waters of Aillik 
Bay, groundwater in the area of the Lower Site is expected to be shallow. Given that the Upper Site is 
approximately 129 masl it is difficult to approximate the depth to groundwater, although the deep 
groundwater flow direction at the Site is expected to be towards the adjacent Atlantic Ocean. The 
provincial Water Resources Management Division of the Municipal Affairs and Environment Department 
was contacted to determine if any specific data regarding groundwater depths at Cape Makkovik existed.  
The groundwater resources manager for the Water Resources Management Division Dorothea Hanchar 
stated that no groundwater data for that area was on file. 

Based on Site observations and topographic mapping, both surface and shallow groundwater are 
anticipated to follow the surface contours in the area and flow north/northwest toward the Atlantic Ocean 
in the Upper Site and flow west/northwest toward the Atlantic Ocean (Aillik Bay) in the area of the Lower 
Site. 

1.5 Previous Environmental Reports 
In preparation for the Phase II ESA program, SNCL conducted a detailed review of the report titled 
“Phase I ESA, Former United States Military Site Cape Makkovik (Aillik), NL”, completed by GHD in 
March 2016. 

The purpose of the Phase I ESA was to identify, through non-intrusive investigation, the existence of any 
significant actual or potential areas of environmental impairment associated with the property. The Phase 
I ESA included a review of Site history, document review, interviews with individuals knowledgeable of the 
Site operations and correspondence with regulatory agencies. The Phase I ESA did not include a site visit 
to Cape Makkovik.  

The Phase I ESA completed for the Site revealed the following potential environmental concerns: 
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> Historic Handlings, Use, and Storage of Petroleum Hydrocarbons: As a self-sufficient Gap 
Filler radar station in a remote location, significant quantities of fuel was formerly stored at the 
Site in ASTs, as well as in thousands of Petroleum, Oils and Lubricants (POL) drums. The Site 
also formerly contained a garage (i.e. motor pool) that was used to service on Site vehicles and 
heavy equipment, and a helicopter landing pad that contained drum storage and a portable fuel 
tank used for refueling helicopters. The potential for petroleum hydrocarbon impacts exist as a 
result of the historical petroleum storage and distribution activities conducted at the Site. The 
main areas of concern would include the former Upper Site area, former AST areas (upper and 
lower tank farms), along with the former product pipelines, the former helicopter landing area, and 
the former drum storage area, as well as in the former USAF dumpsites and 1987 disposal sites. 

> Solid Waste/Recyclables: During the operation of the facility from 1957 to 1961 solid waste was 
historically disposed in an unlined landfill (Lower Site former USAF dump) located near the dock 
facilities, west and downgradient of the Upper Site. A second unlined landfill (Upper Site former 
USAF dump) was also located northeast of the Upper Site. Based on historical activities at the 
Site, these landfills may contain former Asbestos Containing Material (ACM) building materials; 
material with painted surfaces containing lead and/or mercury based paint, former electrical 
equipment containing Polychlorinated Biphenyls (PCBs), mechanical equipment debris, motor 
repair wastes and/or drums formerly containing POLs as well as other solvents. The Site 
decommissioning program was completed under the approval of the NL Department of 
Environment and Conservation in 1987, and included the razing of all remaining structures and 
the burning of all materials on Site, followed by the burying and covering of the debris and other 
remaining materials.  It was noted that the contractor typically buried the debris in at least two 
locations when the Site contained an Upper and Lower Site.  This was completed due to the 
distance and effort required to transport metal/other debris from the Lower Site to the Upper Site. 
As documented in the Site Restoration Status Report dated August 17, 1987, this was the case 
during the Site decommissioning at the former Cape Makkovik (Aillik) station.  As a Site visit was 
not part of the scope for the Phase I ESA, it was unknown if these areas remain covered as 
reported in the 1987 field program. A surveillance flyover of the Site completed on September 5, 
1996 by the Department of Environment and Conservation confirmed all debris on both Upper 
and Lower Sites remained buried. As outlined in the “Environmental Inspection Abandoned 
Military Sites in Labrador” report, dated October 1996, a former drum/barrel dump was located on 
a beach approximately one kilometre south of the Lower Site, which was not previously identified.  
However, an interview with a local resident revealed this area was not associated with past USAF 
activities; rather debris left behind by the British Newfoundland Development Corporation (Brinco) 
during past exploration activities near the Site. 

> Heavy Metals:  Possible sources of heavy metals may be associated with vehicle repairs at the 
former motor pool building and helicopter repairs at the former helicopter pad area. In addition, 
the former on Site buildings were constructed in the early 1950s; therefore, the potential exists 
that lead/mercury based paint was used on the interior and exterior surfaces which may have 
potentially impacted the surface soils. 

> Polychlorinated Biphenyls (PCBs): Past uses of PCBs were identified through the records 
review and regulatory responses. PCBs were historically used as an insulator and coolant in 
electrical transformers and capacitors at the Site. PCBs were commonly used because they are 
chemically inert, not affected by acids and corrosive chemicals, do not conduct electricity and will 
not burn (only at extremely high temperatures). Although the United States banned the use of 
PCBs in 1972, the Cape Makkovik (Aillik) station was operated from 1957 to 1961; therefore they 
may have been used at the Site. 
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1.6 Summary of Concerns and Field Sampling Program 
This section includes a summary of all areas/contaminants of potential environmental concern identified 
in the GHD Phase I ESA report and additional areas/contaminants of concern identified by SNCL. The 
SNCL field sampling program was developed based on a review of the GHD Phase I ESA report, GHD 
preliminary Phase II ESA sampling plan (attached to the Phase I ESA) and background information 
provided by DCC.  

It should be noted that the GHD Phase I ESA identified a former storage building at the site. The Phase II 
ESA site visit did not reveal any evidence of an existing or former storage building at the Site therefore no 
samples were collected for this proposed location. 

1.6.1  Areas of Potential Environmental Concern Identified in the GHD     Phase I 
ESA  

Each area of potential environmental concern (APEC) listed below has been assigned a number which 
corresponds to the numbers located on Figure 2, Appendix A. 

1) Former AST (Upper & Lower Site) 

Petroleum hydrocarbon and PAH soil analysis was recommended by GHD at these locations as a result 
of AST diesel fuel storage.  

2) Former Fuel Drum Area (Lower Site) 

Petroleum hydrocarbon and PAH soil analysis was recommended by GHD at this location as a result of 
drum fuel storage. In addition, SNCL recommended soil metals analysis as waste oils and unknown 
petroleum or hydrocarbon mixtures may have been stored at this location. Metal parameters such as 
lead, chromium and cadmium may exist in these hydrocarbon mixtures. 

3) Brinco Former Drum Dump (Lower Site) 

Petroleum hydrocarbon and PAH soil analysis was recommended by GHD at this location as a result of 
drum fuel storage. SNCL also recommended metals analysis as waste oils and unknown petroleum or 
hydrocarbon mixtures may have been dumped in drums at this location. Metal parameters such as lead, 
chromium and cadmium may exist in these hydrocarbon mixtures. PCBs may have also been dumped in 
drums at this location. 

4) Former Aboveground Fuel Line (Upper & Lower Site) 

Petroleum hydrocarbon and PAH soil analysis was recommended by GHD at this location as a result of 
diesel containing fuel line which connected both the Upper and Lower Site. 

5) Former USAF Dump (Upper & Lower Site) 

Petroleum hydrocarbon, Polycyclic Aromatic Hydrocarbons (PAHs), PCB and metals soil analysis was 
recommended by GHD as a result of historical waste (diesel fuel, solvents, lead containing paint, PCB 
containing electrical equipment) from site activities being buried at unlined dump locations. Pesticides 
may have been used in the paint to prevent vegetation growth on the exterior surfaces of all building 
structures on the site. Dioxins & Furans may have been produced from the wood burning during the 
demolition of the site especially if the wood had been chemically treated. Volatile Organic Compounds 
(VOCs) may be present from paints and coatings, solvents, hydrocarbon fuels and building materials 
such as building adhesives, wall boards and ceiling tiles that may have existed at this site. As a result, 
these additional contaminants of concern (COC) in soil were recommended to be sampled by SNCL. 
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6) 1987 Disposal Site 

Petroleum hydrocarbon, PAH, PCB and metals soil analysis was recommended by GHD as a result of the 
Site decommissioning program which was completed by the NL Department of Environment and 
Conservation in 1987 which included the reported razing of all remaining structures and the burning of all 
materials on Site, followed by the burying and covering of the debris and other remaining materials. SNCL 
also recommended pesticide, dioxins and furans and VOCs in soil to be analysed for the same reasons 
discussed for the former USAF dump sites. 

7) Former Helicopter Pad & Drum Cache 

Petroleum hydrocarbon, PAH and metals soil analysis was recommended by GHD as a result of fuel 
drum storage and a portable fuel tank used for refueling helicopters at the helicopter landing pad. PCBs 
may have been used in the paints of the helicopter pad and PCBs may have been stored in this area if 
transported to the site by helicopter. Flaking paint may have entered in the soil in the vicinity of the 
helicopter pad and PCB spillage may have occurred during potential transport of PCBs by helicopter. As 
a result, these additional COC in soil were recommended to be sampled by SNCL. 

8) Former Pumphouse (Upper & Lower Site) 

Petroleum hydrocarbon, VOC and PAH soil analysis was recommended by GHD as a result of fuel use at 
each pumphouse located at both the Upper and Lower Site. SNCL also recommended metals in soil 
analysis as metal containing paint may have been also used on the exterior building surfaces of each 
pump house resulting in flaking paint entering the soil in the vicinity of each former building structure.  

9) Former Main Building & Motor Pool (Upper Site)  

Petroleum hydrocarbon, VOC, PAH and metals soil analysis was recommended by GHD as a result of the 
refueling of equipment and the use and storage of various petroleum lubricants such as cleaners, 
degreasers and solvents. Pesticides may have also been used in the paint to prevent vegetation growth 
on the exterior surfaces of all building structures on the site. PCBs may have existed in the electrical 
equipment of the main building and may have also been stored inside the building.  As a result, these 
additional COC in soil were recommended to be sampled by SNCL. 

10)  Former Disaster Shack (Upper Site) 

Petroleum hydrocarbon, VOC, PAH and metals soil analysis was recommended by GHD as a result of the 
potential use and storage of various petroleum lubricants such as cleaners, degreasers and solvents in 
the vicinity of the building structure. SNCL also recommended pesticides to be analysed in soil as 
pesticides may have been used in the paint to prevent vegetation growth on the exterior surfaces of all 
building structures on the site. 

11) Former Water Supply Pond & Ponds Near Site 

Petroleum hydrocarbon, PAH, metals and PCB water analysis was recommended by GHD at the former 
water supply pond and several ponds near the site as a result of historical activities including potential 
fuel handling, use and storage of various petroleum lubricants such as cleaners, degreasers and solvents 
and use of PCB containing equipment.  

PHCs, PCBs and metals analysis in sediment was also recommended by SNCL to ensure garbage (ex. 
fuel drums, painted building materials) were not dumped into these ponds when the site was first 
decommissioned in the early 1960s.  
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1.6.2  Additional Areas of Concern Identified in the SNCL Phase II   ESA 
Based on an in-depth review of the Phase I ESA and preliminary Phase II ESA sampling plan completed 
by GHD Limited (Refer to Appendix G of this report) for the former United States Military Site in Cape 
Makkovik, Labrador, SNCL identified other areas/contaminants of concern at the Site to be investigated 
during the Phase II ESA.  

12) Former Septic Tank (Upper Site) 

The potential exists that liquids (ex. solvents) containing Petroleum Hydrocarbons (PHCs), VOCs, PCBs, 
metals and PAHs may have been flushed into the site septic system. As a result, soil in the vicinity of the 
former septic system location were analysed for these COC. 

13) Former Radome Site (Upper Site) 

The potential exists that metal and PCB containing paint may have been used on structures at the former 
Radome site resulting on soil contamination in the immediate area. Cleaning solvents and other volatile 
liquids may also have been used in this area as well resulting in VOC contamination in soil. 

14) Former Communication Towers (Upper Site) 

The potential exists that metal and PCB containing paint may have been used on the former 
communication towers resulting in soil contamination in the immediate area. Cleaning solvents and other 
volatile liquids may also have been used in this area as well resulting in VOC contamination in soil. 

Background soil, surface water and sediment sampling in the surrounding areas adjacent to the site was 
also recommended by SNCL to help determine if any potential contamination within the water supply 
pond and other ponds located within the Site property boundaries may be natural occurring and 
representative of surrounding areas. 

In addition, building materials were collected for asbestos from the 1987 Disposal Site and areas near the 
former Main Building and Radome. 

Table 1 below identifies all areas and contaminants of environmental concern for the Site. Table 1 in 
Appendix K provides a more detailed overview of the Cape Makkovik sampling plan. 

Table 1: Areas and Contaminants of Potential Environmental Concern 

Site Areas of Potential Environmental Concern Contaminates of Potential 
Environmental Concern 

Former 
Pinetree 

Line Radar 
Station, 
Cape 

Makkovik, 
Labrador 

 

1) Former AST (Upper Site) Soil - PHCs, PAH 
1) Former AST (Lower Site) Soil - PHCs, PAH 

2) Former Fuel Drum Storage Area 
(Lower Site) Soil - PHCs, PAH, Metals 

3) Brinco Former Drum Dump (Lower 
Site) Soil - PHCs, PAH, Metals, PCBs 

4) Former Aboveground Fuel Line (Upper 
& Lower Site) Soil - PHCs, PAH 

5) Former USAF Dump (Upper & Lower 
Site) 

Soil - PHCs, PAH, Metals, PCB, VOCs, 
pesticides & dioxins/furans 

6) 1987 Disposal Site 
Soil - PHCs, PAH, Metals, PCB, VOCs, 

pesticides & dioxins/furans 
7) Former Helicopter Pad and Drum 

Cache (Upper Site) Soil - PHCs, PAH, Metals & PCBs 

8) Former Pump House (Upper & Lower Soil - PHCs , PAH, Metals & VOCS 
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Site Areas of Potential Environmental Concern Contaminates of Potential 
Environmental Concern 

Site) 
9) Former Main Building and Motor Pool 

(Upper Site) 
Soil - PHCs, PAH, Metals, VOCs, PCBs 

& pesticides 

10) Former Disaster Shack(Upper Site) 
Soil - PHCs, PAH, Metals, VOCs  & 

pesticides 

11) Former Water Supply Pond & Ponds 
Near Site 

Sediment - PHCs, PAH, Metals & PCBs 
Surface Water - PHCs, PAH, Metals & 

RCAP 

12) Former Septic Tank (Upper Site) 
Soil - PHCs, PCBs , PAH, Metals & 

VOCS 
13) Former Radome Site VOCs, PCBs & Metals 

14) Former Communication Towers VOCs, PCBs & Metals 

Background Location(s) 

Soil - PHCs, Metals, PAHs, VOCs & 
dioxins/furans 

Surface Water - PHCs, Metals, PAHs & 
RCAP 

Sediment - PHCs, Metals, PCBs, PAHs 
& VOCs 
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2 REGULATORY CRITERIA 
Since the Site is owned by the province of NL, both provincial and federal guidelines (where applicable) 
have been used to evaluate the environmental quality of the soil, sediment, surface water and asbestos 
samples collected within the areas of investigation. The following Site specific information presented in 
Table 2 was used to select regulatory criteria for comparison to soil, sediment and surface water quality 
within the areas of investigation: 

Table 2: Site Specific Information for Determining Applicable Regulatory Guidelines 

Land Use 

Commercial – In NL, properties are required to be assessed in 
accordance to their current or expected future land use. The Cape 
Makkovik Site property was used primarily for commercial purposes 
and although the Site has been abandoned since the 1960s the 
province does not require any remediation to a more stringent property 
classification unless there are specific plans for a new land use. For 
this reason the Site is considered Commercial. 

Future Land Use No change of land use is expected. 

Potable Water Supply 

Non-Potable - The Site did use an adjacent freshwater pond as a 
potable water supply when the Radar Station was in operation. 
However, since Site operation has ceased and the Site structures 
decommissioned, there are no potable water supplies being utilized at 
the Site. 

Soil Texture 

Coarse Grained – Based on site observations and sieve analysis of 
several samples, surface soil (0-0.3 meters below ground surface 
(mbgs)) at the Site (both Upper & Lower Site) have been identified as 
coarse grained (Refer to Appendix C for analytical results). Most soil 
observed at the Site consisted of a mixture of coarse grained sand and 
gravel.  

Bedrock/Shallow Soil 
Bedrock at surface and shallow soil was observed/encountered 
throughout the Site during the Phase II ESA. 

Closest Water Body 

There are several freshwater ponds in the immediate area (less than 
200 meters) of both the Upper and Lower Site. The marine waters of 
the Atlantic Ocean are approximately 200 m from the eastern property 
boundary of the Upper Site and immediately adjacent to the western 
property boundary of the Lower Site.  

2.1 Federal Guidelines 

Based on the site specific information above, analytical results for soil, sediment, and surface water 
samples collected within the area of investigation were compared to the following federal guidelines listed 
in Table 3. 
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Table 3: Federal Guidelines 

Soil 

Canadian Council of Ministers of the Environment (CCME), 1999 as updated to 2017, 
Canadian Environmental Quality Guidelines (CEQG), Soil Quality Guidelines for the 
Protection of Environmental and Human Health, Commercial Land Use, Coarse 
Grained Surface Soils for PCBs, Pesticides, Dioxins & Furans2, PAHs, metals and 
VOCs. For the case of ecological effects from non-carcinogenic PAHs, the 
Environmental Soil Quality Guideline (SQGE) was used, when available, which is 
based on the lowest of the available environmental health guidelines (soil contact, 
soil and food ingestion, protection of aquatic life or interim soil quality criteria (CCME 
1991)). For PAHs where a soil contact guideline was not available, an overall SQGE 
was not calculated. In this case, the protection of freshwater life guideline was used 
followed by the interim soil quality criteria when available.  

CCME, 2001 as revised in 2008, Canada-Wide Standards (CWS) for PHC in Soil, 
Commercial Land Use, Coarse Grained Surface Soil.  

Sediment 
CCME Interim Sediment Quality Guidelines (ISQGS) and Probable Effects Levels 
(PELs) for the Protection of Aquatic Life (Freshwater) for PAHs, metals and PCBs 
(1999 as updated to 2017). 

Surface Water 
CCME Surface Water Quality Guidelines for the Protection of Aquatic Life 
(Freshwater) for Petroleum Hydrocarbons, PAHs, metals and Rapid Chemical 
Analysis Program (RCap) parameters3 (2007 as updated to 2017). 

Federal surface water guidelines for a number of inorganic parameters are dependent on the surface 
water hardness or pH as the toxicity of these inorganic parameters is a function of these water quality 
variables.  Chemical screening of aluminum in surface water was completed based on the measured pH 
in surface water and the guideline applicable to the measured surface water pH.  Chemical screening of 
copper, lead, nickel and cadmium concentrations in surface water were completed on a sample by 
sample basis in consideration of the sample hardness.  Chemical screening of boron, zinc, uranium and 
cadmium in surface water was completed relative to the long term CCME freshwater aquatic life guideline 
which are protective of chronic exposure effects to freshwater aquatic life.  

There is no single final CCME Soil Quality Guideline for any of the PAHs that will protect both human and 
environmental health. To ensure that both human and ecological receptors are protected, the user must 
(1) calculate a Benzo[a]pyrene Total Potency Equivalents (B[a]P TPE) to ensure that humans are 
protected from direct contact with soil contaminated with carcinogenic PAHs, (2) calculate the Index of 
Additive Cancer Risk (IACR) to ensure that potable water resources are protected from carcinogenic 
PAHs, and (3) consider all relevant guidelines to protect ecological receptors from non-carcinogenic 
effects for the land use in question. 

As the site soil may potentially be contaminated with coal tar or creosote mixtures, the calculated 
Benzo[a]pyrene Total Potency Equivalents (B[a]P TPE) concentrations for soil samples were multiplied by 
a safety factor of 3 prior to comparison with the human health-based soil quality guideline for direct 

2 Using the 2005 World Health Organization (WHO) toxicity equivalence factors (TEFs), the toxicity equivalence quotients (TEQs) 
for each dioxin like compound (DLC) is estimated by multiplying the measured DLC concentration by the TEF corresponding to the 
DLC. The toxicity of DLCs can be addressed by considering their toxicity relative to 2,3,7,8-tetrachlorodibenzo-p-dioxin of TCDD. 
The total TEQ for each soil sample is determined by summing the individual TEQ for TCDD with DLCs in the mixture.   
3 RCAp analyzes thirty (30) standard water quality variables which give a broad and complete inorganic profile of the water. Some of 
the parameters include pH, Total Organic Carbon, Conductivity, Turbidity and several metal parameters such as Copper and Iron. 
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contact (SQGDH) to account for carcinogenic potential of alkylated and other PAHs present for which a 
Potency Equivalence Factor (PEF) does not currently exist, but which are likely to contribute to mixture 
carcinogenic potential. 

Unlike human health, carcinogenic effects to ecological receptors is typically not considered an 
ecologically relevant endpoint, therefore the CCME provides ecological guidelines for individual PAH in 
soil based on protection of freshwater aquatic life, soil contact and soil and food ingestion, dependent on 
land use type and the availability of toxicity data.  Insufficient data may not allow for the calculation of one 
or more of these exposure pathway protective guidelines and if an ecological soil contact guideline is not 
calculated by the CCME, an overall ecological soil quality guideline for that PAH is typically not 
recommended by CCME.  

2.2 Provincial Guidelines 

Based on the site specific information above, analytical results for soil, sediment, surface water and 
asbestos samples collected within the area of investigation were compared to the following provincial site 
guidelines listed in Table 4. 

Table 4: Provincial Guidelines 

Soil 

Atlantic Risk-Based Corrective Action (ARBCA) for Petroleum Impacted Sites in 
Atlantic Canada, Version 3 (Updated January 2015) – Tier 1 Risk Based Screening 
Levels for Soil (mg/kg) for a non-potable/coarse grained Commercial Property. 

ARBCA for Petroleum Impacted Sites in Atlantic Canada, Version 3 (Updated 
January 2015) – Tier 1 Soil Ecological Screening Levels for the Protection of Plants 
and Soil Invertebrates; Direct Soil Contact. 

ARBCA for Petroleum Impacted Sites in Atlantic Canada, Version 3 (Updated 
January 2015) – Tier 1 Soil Ecological Screening Levels for the Protection of Wildlife 
(mammals and birds) and Livestock; Soil and Food Ingestion. 

Pesticides - Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of 
the Environmental Protection Act, Ontario Ministry of the Environment, April 15, 
2011(Full Depth, Non-Potable Water, Commercial/Industrial Land Use). 

Pesticides – Alberta Government Tier I Soil and Groundwater Remediation 
Guidelines for Commercial Land Use – All Exposure Pathways (non-potable 
groundwater). 

 Sediment 

ARBCA for Petroleum Impacted Sites in Atlantic Canada, Version 3 (Updated 
January 2015) – Tier 1 Sediment Ecological Screening Levels for the Protection of 
Freshwater and Marine Aquatic Life (Typical Sediment). 

ARBCA for Petroleum Impacted Sites in Atlantic Canada, Version 3 (Updated 
January 2015) – Tier 1 Sediment Ecological Screening Levels for the Protection of 
Freshwater and Marine Aquatic Life (VOCs). 

Surface Water 
ARBCA for Petroleum Impacted Sites in Atlantic Canada, Version 3 (Updated 
January 2015) – Tier 1 Surface Water and Groundwater Ecological Screening Levels 
for the Protection of Freshwater and Marine Aquatic Life. 

Asbestos 1998 NL Asbestos Abatement Regulations (NL. Reg. 111/98).  
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At the request of the client, soil, sediment and surface water samples for petroleum hydrocarbons were 
only submitted for CCME CWS hydrocarbon analysis including BTEX. No samples were submitted for 
Atlantic RBCA hydrocarbon analysis. The aliphatic and aromatic fraction ranges comprising the CWS 
PHC fractions (F1 to F4) vary from those used to identify the Atlantic RBCA Tier I Gasoline, Diesel #2 and 
#6 Oil/Lube guidelines.  The overall carbon range used to calculate the APIRI Modified Total Petroleum 
Hydrocarbons (TPH) ends at C32 as opposed to C34 for the CCME PHC F4 range, although the carbon 
ranges are inconsistent, an indicative modified TPH comparison could be made by summing the CCME 
PHC F1 to F4 fraction results as outlined in the Atlantic RBCA for Petroleum Impacted Sites in Atlantic 
Canada, User Guidance Version 3, dated July 2012, and revised January 2015. This is an accepted 
method used by the province of NL when both provincial (ARBCA) and Federal (CWS) guidelines for 
petroleum hydrocarbons are required.  

A chromatogram review completed by Maxxam Analytics revealed that with the exception of soil sample 
SEPTIC-SOIL-1, all on-site and background soil samples containing petroleum hydrocarbon fractions 
were interpreted to result from phytogenic sources and not related to any petrogenic or petroleum 
products that may have been historically used at the Site. As a result, estimated modified TPH 
comparison was not conducted for the soil sampling program (refer to section 4.1 of this report). 

With the exception of the benzene, toluene, ethylbenzene and xylene (BTEX) petroleum hydrocarbon 
parameters, there are no CCME or Atlantic RBCA guidelines for VOCs in sediment. VOCs were analysed 
in Site sediment to determine if measured concentrations were representative of background 
concentrations. 

Due to the lack of contaminant guidelines for pesticides/herbicides within the province of NL, SNCL 
utilized criteria from other jurisdictions, which could also be applied to the site. Due to the extensive list of 
pesticide/herbicide parameters and lack of guidelines, there still remain reported parameters that do not 
have existing guidelines for comparison purposes. Based on a review of guidelines and achievable 
laboratory detection limits, criteria were selected in an attempt to cover as many parameters for 
pesticides/herbicides as possible. As a result, analytical results for pesticides/herbicides were screened 
against Canadian federal guidelines, Ontario and Alberta provincial guidelines. 

2.3 Ecological Screening Protocol 

The most updated version of the Atlantic RBCA guidance document (Version 3, July 2012, revised 
January 2015) includes an Ecological Screening Protocol for Petroleum Impacted Sites in Atlantic 
Canada. The ecological screening protocol is intended to determine whether chemical hazards, 
ecological receptors and/or exposure pathways are present at a given site. Completion of the protocol 
does not suggest that an ecological risk assessment (ERA) has been completed. Rather, the outcome of 
the protocol is a determination of whether or not an ERA or remediation/risk management should be 
conducted, and whether or not additional site data are required to conduct an ERA, or proceed with risk 
management options. 

While this protocol is not an ecological risk assessment, the protocol provides a decision making 
framework that will result in one of following three conclusions: 

> The site does not pose a risk to ecological receptors/habitat and no further action is necessary 
related to the environment; 

> The site should be remediated to Tier 1 ecological screening levels; or 
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> The site should undergo further assessment in terms of quantifying ecological risks at the site 
(e.g. further delineation, quantitative ecological risk assessment, etc.). 

The ecological protocol is comprised of the following three parts. 

> Part I provides ecological risk-based numerical standards to protect ecological receptors within 
the four defined land use categories (Agricultural, Residential, Commercial & Industrial). If the 
concentrations of petroleum hydrocarbons in the soil, groundwater, surface water and/or 
sediment are found to be below the ecological screening levels, no further action is required. If 
concentrations of petroleum hydrocarbons are present above ecological screening levels, Parts II 
and III must be completed. 

> Part II prompts practitioners to identify habitats and receptors within a minimum of 200 metres of 
the suspected contaminated area. 

> Part III examines the potential exposure pathways present at the site where petroleum 
hydrocarbons have the potential to influence ecological receptors and habitats identified in Part II. 

With consideration of the information gathered and assessed in Parts I, II and III, a decision will then be 
made to determine if any additional steps are necessary in terms of addressing possible ecological risks 
present at the site or within the surrounding area. 

Based on the completion of the protocol, additional action is required at the Site for further ecological 
assessment in accordance with the Atlantic RBCA requirements. Section 8 of this report describes the 
recommended action required for additional ecological assessment of the Site. The Ecological Screening 
Protocol has been completed and is included in Appendix J.  

2.4 Background Soil Sampling 

To determine whether the site soil metal concentrations were significantly different than background 
concentrations, the Wilcoxon Rank-Sum test was used. This statistical test evaluates the difference 
between two data sets by calculating a Z-score; if the Z-score fall outside the range of ±3 then there is 
less than 1% chance that differences between site data and background data are due to chance alone. 
Appendix L of this report explains how the Z-scores were calculated. 

The background soil sample locations were determined based on geology mapping and Google earth 
imagery. Every effort was made to ensure each background location was unaffected by human activities. 
The background soil sample locations were in areas where the surficial soil was undisturbed and 
unstained. SNCL personnel also ensured that the background samples matched (as close as possible) to 
the soil type of the Site samples that were compared to the background data.   
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3 SITE VISIT AND EVALUATION OF FINDINGS 
SNCL personnel visited the Site on October 13th, 14th, 15th and 17th, 20174 to collect soil, sediment, 
surface water and asbestos samples. All observable areas of the Site and surrounding area were visually 
inspected for potential sources of environmental liabilities. At the time of the site visit, the ground surface 
was clear, providing good conditions for the exterior assessment of the property. In addition a background 
soil, sediment and surface water sampling program was also conducted to assess whether 
concentrations of PCOC were directly related to historic activities at the Site or potential off-site sources. 
The Site was accessed each day via helicopter when the weather conditions permitted safe travel. 
Universal helicopters provided the transportation each day from their office in Goose Bay, Labrador.     

Field work was conducted in accordance with the recommended requirements of the Canadian Standards 
Association (CSA), Phase II ESA Protocol Standard Z769-00 (R2013). The following sections review the 
sampling methodologies, quality control/assurance procedures, field observations, and analytical results 
of each sampling program. Site photographs can be found in Appendix B of this report. 

3.1 Soil Sampling Program 
Soil sampling completed during each site visit was completed manually using a pickaxe and stainless 
steel shovel. 1 surficial soil sample was collected from each test pit below the surface vegetation layer to 
a depth of approximately 0.3 m bgs. As each test pit was advanced, the ground profile was logged for soil 
type and any evidence of contamination. Test pit logs for the Phase II ESA are included in Appendix F of 
this report. With the exception of the test pits where soil samples 1987-SOIL-1 to 1987-SOIL-10 were 
collected at the 1987 Disposal Site all test pits were terminated at 0.3 m. Bedrock was not encountered at 
any of the test pits throughout the site.  

For petroleum hydrocarbons analysis, the desired amount of soil for (VOCs & F1) was collected using lab 
provided Terracore samplers and placed directly into Volatile Organic Analysis (VOA) vials that were pre- 
weighed by the laboratory and contained methanol. Special attention and care were taken when 
collecting and preserving the soil samples in the field to ensure no methanol spilled out of the vial during 
transportation or sampling as this would have affected the w8 and bias data. Threads of the vial and cap 
were free from grit prior to closing each vial to prevent methanol from leaking out. 

In all, a total of 68 (including duplicate samples) soil samples were collected from 59 test pit locations 
throughout the Upper and Lower Site. In addition, 8 background soil samples were collected from 
adjacent areas ranging from 0.3 to 5 kms from the Site. Once the required amount of soil was obtained, 
all soil samples were placed in pre-cleaned laboratory supplied sample jars and stored in coolers with ice 
for shipment to the laboratory. Both Site and background soil sample locations are illustrated in Appendix 
A, Figures 10 and 13.  

3.1.1 Soil Vapour Concentrations 
A PID meter was used to conduct a headspace analysis to detect if Volatile Organic Compounds (VOCs) 
were present in the surrounding soil of each sample location. Prior to taking the readings, the samples 
were placed in clear plastic bags, warmed to room temperature for 30 minutes, and then shaken to 
enhance volatilization. The headspace measurements were then taken by inserting the tip of the sampling 

4 The first scheduled site visit for the Phase II ESA was on October 11th, 2017. However, poor weather conditions (fog) prevented 
access to the Site via helicopter on October 11th, 12th and the 16th, 2017. 
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instrument into each bag without contacting the soil or the side of each bag. VOCs were not detected in 
any of the Site or background soil samples collected during the Phase II ESA.  

3.2 Surface Water Sampling Program 

The Site surface water sampling program involved the collection of 7 (including duplicate samples) water 
samples.  3 samples were collected from the former water supply pond (WSUPPLY-SW-1 to WSUPPLY-
SW-3) and 1 sample each (SW-1 to SW-3) was collected from 3 freshwater ponds located along the 
former roadway connecting the Upper and Lower Site. Sample location SW-1 was chosen based on its 
close proximity (approximately 13 meters) to the former lower pump house location where diesel fuel was 
used. Sample locations SW-2 and SW-3 were selected because these ponds were located downgradient 
from the former roadway and the Upper Site and contained sediment similar in composition. In addition, 1 
background sample each (BG-SW-1 to BG-SW-3) was collected from 3 freshwater ponds. Sample 
location BG-SW-1 was located approximately 0.2 kms north and upgradient from the former roadway. 
Sample location BG-SW-2 was located approximately 3 kms southwest from the Upper Site and sample 
location BG-SW-3 was located approximately 6 kms south to the Upper Site.   

Water samples were collected from the shoreline of each pond by holding each laboratory collection 
bottle and lowering it to a depth of approximately 0 to 10 cm below the water surface. Caution was used 
to prevent disturbing the sediment on the bottom of each pond at each sample location. Once the 
required amount of water was collected from each sample location sample bottles were placed in a cooler 
with ice until it was transported to a laboratory. All bottles were tightly capped and placed upright in the 
cooler for transport. Following the collection of each water sample, the general chemistry parameters 
(temperature, conductivity and total dissolved solids) of the surface water was measured in the field using 
a handheld YSI multiparameter meter. However, upon review of the field parameter readings it was later 
determined that the YSI unit was not working properly when it was being used at the Site. As a result, 
none of the field measured parameters have been included in this report as the measured readings were 
not accurate. 

Both Site and background surface water sample locations are illustrated in Appendix A, Figures 5,8,11 
and 14. 

3.3 Sediment Sampling Program  

The Site sediment sampling program involved the collection of 6 sediment samples. 3 samples were 
collected from the former water supply pond (WSUPPLY-SED-1 to WSUPPLY-SED-3) and 1 sample 
each (SED-1 to SED-3) was collected from 3 freshwater ponds located along the former roadway 
connecting the Upper and Lower Site. In addition, 1 background sample each (BG-SED-1 to BG-SED-3) 
was collected from 3 freshwater ponds. Sample location BG-SED-1 was located approximately 0.2 kms 
north and upgradient to the former roadway. Sample location BG-SED-2 was located approximately 3 
kms southwest to the Upper Site and sample location BG-SED-3 was located approximately 6 kms south 
to the Upper Site. All sediment and surface water samples were collected at the same locations. 

The sediment sampling program consisted of collecting surface sediments (0.0 – 0.30 m) from the 
shoreline of each pond using a stainless steel shovel. Care was taken to minimize the loss of fine-grained 
material by slowly moving the shovel from the pond bottom to the surface to ensure a representative 
sample of sediment was taken from each location. Where possible, care was taken to ensure sediment 
did not contain large amounts of vegetation or gravel. Once the required amount of sediment was 
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obtained, sediment was stored into laboratory supplied bottles, bottle caps tightened and stored in coolers 
with ice until transported to the laboratory.  

For petroleum hydrocarbons analysis, the desired amount of sediment for (VOCs & F1) was again 
collected using lab provided Terracore samplers and placed directly into VOA vials that were pre- 
weighed by the laboratory and contained methanol.  

Both Site and background sediment sample locations are illustrated in Appendix A, Figures 4,9,12 and 
15.  

3.4 Asbestos Sampling Program 

Samples of various building materials suspected of being asbestos containing that were observed 
throughout the Upper Site were collected. Building materials collected included vinyl floor tiles, felt, siding 
and insulation. To minimize dust release (where applicable), sample areas were first wetted and then 
removed from the host material by carefully cutting a portion of the material with a knife and placing it in a 
sealed bag for transportation to the laboratory. Most of the samples collected were found scattered on the 
ground in the immediate area of the foundation where the former barracks and former motor pool area 
were located. Several samples of building foam, felt and siding were also collected manually (hand dug) 
below ground surface (BGS); (approximately 0.7 meters) at the 1987 disposal site. No potential asbestos 
materials were observed at the Lower Site. A total of 12 samples (A1-A12) (including one duplicate 
sample) were collected and submitted for analysis. 

Asbestos sample locations are illustrated in Table 6 and in Appendix A, Figure 7.  

3.5 GPS Coordinates 

SNCL recorded coordinates for all sampling locations using a Real Time Kinematic (RTK) satellite 
navigation device that provides more accuracy than typical handheld Global Positioning System (GPS) 
units. GPS measurements were recorded in UTM NAD83 coordinates (UTM Zone 21U). Sampling 
location coordinates are presented in Appendix K of this report.  

3.6 Laboratory Analyses 

Maxxam Analytics Inc. in Mount Pearl, NL and Bedford, Nova Scotia performed all soil, sediment, surface 
water and asbestos analyses. Maxxam is certified by the Canadian Association of Laboratory 
Accreditation (CALA).The laboratory analytical reports are presented in Appendix C. A summary of the 
laboratory analytical program taken during the Phase II ESA is presented in Tables 5 and 6.  
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Table 5: Summary of Soil, Sediment & Surface Water Analytical Program by Areas of Potential 
Environmental Concern 

Upper Site 
Media Area Of Potential 

Environmental Concern  
Contaminants Of Potential                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Concern 
Number of Samples 

Submitted For 
Laboratory Analysis 

Soil Former AST  BTEX/TPH & PAHs 5 

Surface 
Water 

Former AST  BTEX/TPH & PAHs 1 

 
Soil 

Former Helicopter Pad & Drum 
Cache  

Metals, BTEX/TPH, PAHS & PCBs 4 

 
Soil 

Former Heating & Generator 
Room  

Metals, BTEX/TPH,PAHS, PCBs & VOCs 2 

 
Soil 

Former Motor Pool Area  Metals, BTEX/TPH, PAHS, PCBs, VOCs 
& Pesticides 

2 

 
Soil 

Former Radome  Metals, PCBs & VOCs 3 

Soil Former Communication 
Towers  

Metals, PCBs & VOCs 4 

Soil Former Disaster Shack  Metals,BTEX/TPH, PAHs, VOCs & 
Pesticides 

4 

Soil Former Septic Tank  Metals, BTEX/TPH,PAHs, PCBs & VOCs 3 
Soil 1987 Disposal Site  Metals, BTEX/TPH, PAHs, PCBs,VOCs, 

Dioxins & Furans & Pesticides 
12 

Soil Former Upper Pumphouse  Metals, BTEX/TPH, PAHs & VOCs  5 
Surface 
Water 

Former Water Supply Pond RCAP, Metals, BTEX/TPH & PAHs  4 

Sediment Former Water Supply Pond Metals, BTEX/TPH,PAHs,PCBs & VOCs 3 
Lower Site 

Soil Former AST BTEX/TPH & PAHs 4 
Soil Former Fuel Drum Area Metals, BTEX/TPH & PAHs 3 
Soil Former Lower Pumphouse Metals,BTEX/TPH,PAHs & VOCs 4 
Soil Former Pipeline BTEX/TPH & PAHs 5 

Site Surface Water & Sediment 
Surface 
Water   

Site Ponds (3)  RCAP,metals,BTEX/TPH, PAHs & VOCs 3 

Sediment Site Ponds (3) Metals,BTEX/TPH,PAHs,PCBs & VOCs 3 
 
Samples collected for asbestos analyses are provided in Table 6 below. Asbestos sample locations are 
illustrated on Figure 7, Appendix A. Photos of the collected samples can be found in Appendix B, Photos 
33-42 of this report. 
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Table 6: Summary of Asbestos Analytical Program 

Sample # Location Sample Description Easting Northing 
A1 1987 Disposal Site (buried) Black Foam 363511 6121586 
A2 1987 Disposal Site (buried) Black Felt 363514 6121589 
A3 1987 Disposal Site (buried) Grey building siding 363505 6121580 
A4 Former Radome (buried) Brown Insulation 363565  6121938 

A5 Former Barracks  Black Foam 363544 6121929 

A6 Former Barracks Grey Building Siding 363544 6121929 

A7 Former Barracks Black Rubber 363544 6121929 

A8 Former Barracks Green vinyl floor tile 363544 6121929 

A9 Former Heating & Generator 
Room 

Black felt 363529 6121902 

A10 Former Barrack Foundation Black Tar 363533 6121915 

A11 
Former Heating & Generator 

Room 
Black Felt 363529 6121903 

A12 
(Duplicate of 

A3) 

1987 Disposal Site (buried) Grey building siding 363505 6121580 

3.7 Quality Assurance / Quality Control Sampling Program 

A quality assurance / quality control (QA/QC) program was implemented during sampling to minimize and 
quantify potential impacts introduced during sample collection, handling, shipping and analysis. As part of 
the QA/QC program, sampling protocols included: minimizing sample handling, submitting samples within 
hold time limits, storing samples at appropriate temperatures, submitting field QA/QC samples, using 
dedicated non-contaminated sampling equipment, decontaminating dedicated sampling equipment 
between samples, using sample specific identification, using appropriate labelling procedures and 
maintaining COC records from sample collection to laboratory analysis. All soil and water samples 
collected during the sampling program were collected in pre-cleaned laboratory supplied jars and bottles, 
each asbestos sample collected was placed in a clean Ziploc bag.    

Duplicate samples were collected at a 10% minimum frequency for each PCOC analysed for the Phase II 
ESA sampling program. For the purpose of this Phase II ESA, soil and sediment were considered the 
same media therefore no duplicate samples were collected for sediment.  A list of the QA/QC samples 
submitted for laboratory analysis is summarized in Table 7. 
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Table 7: QA/QC Field Duplicate Samples 

Sample ID Duplicate ID Media Parameter 
USAT-SOIL-2 USAT-SOIL-5 Soil BTEX/TPH & PAHs 

HEL-SOIL-1 HEL-SOIL-4 Soil METALs,BTEX/TPH, PAHs & PCBs 

SHACK-SOIL-3 SHACK-SOIL-4 Soil METALs, BTEX/TPH & PAHs 

1987-SOIL-2 1987-SOIL-11 Soil METALs,BTEX/TPH, PAHs,PCBs,VOCs & 
PESTICIDES 

1987-SOIL-3 1987-SOIL-12 Soil METALs,BTEX/TPH, PAHs,PCBs,VOCs & 
DIOXINS & FURANS 

UPUMP-SOIL-1 UPUMP-SOIL-4 Soil BTEX/TPH & VOCs 

UPUMP-SOIL-3 UPUMP-SOIL-5 Soil METALs, BTEX/TPH, PAHs & VOCs 

LPUMP-SOIL-1 LPUMP-SOIL-4 Soil METALs, BTEX/TPH, PAHs & VOCs 

PIPELINE-SOIL-3 PIPELINE-SOIL-5 Soil BTEX/TPH 

WSUPPLY-SW-2 WSUPPLY-SW-4 Surface Water RCAP, METALs,BTEX/TPH & PAHs 

A3 A12 Building Material Asbestos 
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4 LABORATORY ANALYTICAL RESULTS 
Maxxam Analytics Inc. in St. John’s, NL and Bedford, NS performed all soil, sediment, surface water and 
asbestos analyses. The laboratory analytical certificates are presented in Appendix C. Analytical results 
for the samples collected during the site assessment are presented in Appendix D. Sample locations are 
located on Figures 3-15, Appendix A. 

4.1 Soil Analytical Results 

4.1.1 Petroleum Hydrocarbons in Soil 
Analytical results for Petroleum Hydrocarbons in soil were compared to the CCME Soil Quality Guidelines 
for the Protection of Environmental and Human Health guidelines, the CCME Canada-Wide Standards 
Tier 1 Levels for surface soil, the Atlantic RBCA Tier I Risk Based Screening Levels for Soil and the 
Atlantic RBCA Tier I Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates.  
Site regulatory criteria were compared to commercial, coarse-grained soil and non-potable water 
guidelines where applicable.  

54 (including 9 duplicates) soil samples were collected from both the Upper and Lower Site and submitted 
for petroleum hydrocarbon analysis. In addition, 8 background soil samples were also submitted for 
petroleum hydrocarbon analysis. Soil samples for petroleum hydrocarbon analysis were analysed using 
CCME CWS including BTEX.  

As previously stated in section 2.2 of this report, a chromatogram review completed by Maxxam Analytics 
revealed that with the exception of soil sample SEPTIC-SOIL-1, all on-site and background soil samples 
containing petroleum hydrocarbon fractions were interpreted to result from phytogenic sources and not 
related to any petrogenic or petroleum products that may have been historically used at the Site. Maxxam 
Analytics reported on each laboratory certificate “No resemblance to petroleum products in fuel oil/lube oil 
range” for all soil samples that did not reach baseline that were a result of phytogenic sources.  

Results of the petroleum hydrocarbon sampling program revealed that none of the soil samples (including 
background samples) analyzed had petroleum hydrocarbon concentrations that exceeded applicable 
guidelines. It should be noted that several soil samples did not reach baseline at C50, however, this does 
not affect the conclusion based on the laboratory review of the soil chromatograms that with the exception 
of soil sample SEPTIC-SOIL-1, all on-site and background soil samples containing hydrocarbons were a 
result of phytogenic sources. Based on the reported volume of petroleum hydrocarbons used and stored 
at the Site it was not expected that all soil samples collected would not contain concentrations above 
applicable guidelines. However, all soil samples were collected in the areas (which could be located) 
suspected of containing contaminated petroleum hydrocarbon soil as identified from the GHD Phase I 
ESA. 

See Appendix D, Tables 1-7 for petroleum hydrocarbon analytical results and comparison with applicable 
guidelines. Refer to Appendix I for sample chromatographs. 

4.1.2 PAHs in Soil 
Analytical results for PAHs in soil were compared to the CCME Soil Quality Guidelines for the Protection 
of Environmental and Human Health Guidelines. 

53 (including 7 duplicates) soil samples were collected from both the Upper and Lower Site and submitted 
for PAH analysis. In addition, 8 background soil samples were also submitted for PAH analysis. Results of 
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the soil sampling program for PAHs revealed that the benzo(a)pyrene total potency equivalent factor of 
5.3 was not exceeded in any of the soil samples collected at the Site or at background locations. This 
guideline is for the protection of Human Health from the carcinogenic effects of PAHs from the direct 
contact with contaminated soil. However, the soil sampling did reveal select samples collected on site that 
contained concentrations exceeding the applicable CCME Environmental Health Soil Quality Guidelines 
(EHSQG) which is based on the non-carcinogenic effects of PAHs to ecological receptors. Below is a list 
of the samples with exceeding concentrations.  

UPPER SITE 

Former Barracks 

HANGER-SOIL-2 

Phenanthrene (1.1 mg/kg) exceeded the EHSQG (0.046 mg/kg) which is based on the protection of 
freshwater aquatic life.  The applicability of this guideline is based on whether a surface water body 
(which hosts aquatic life) is 10 m distant from the contaminated soil zone.  At greater distances, a more 
relaxed guideline could be applicable (and a more conservative guideline is applicable at shorter 
distances).  The maximum phenanthrene concentration is lower than the soil and food ingestion guideline 
applicable at more stringent land-uses.  Since the soil sampling location is in excess of 190 m to the 
nearest surface water body, the CCME 1991 interim guideline of 50 mg/kg is considered applicable for 
soil quality comparison. As a result, no exceedances of Phenanthrene were identified at this sample 
location. 

HANGER-SOIL-3  

Phenanthrene (1.4 mg/kg) exceeded the EHSQG (0.046 mg/kg) which is based on the protection of 
freshwater aquatic life. Since the soil sampling location is in excess of 190 m to the nearest surface water 
body, the CCME 1991 interim guideline of 50 mg/kg is considered applicable for soil quality comparison. 
As a result, no exceedances of Phenanthrene were identified at this sample location. 

LOWER SITE 

Former Pump Station 

LPUMP-SOIL-3 

Phenanthrene (0.11 mg/kg) exceeded the EHSQG (0.046 mg/kg) which is based on the protection of 
freshwater aquatic life. LPUMP-SOIL-3 is situated approximately 10 m from the nearest surface water 
body which is assumed to possess aquatic life. Therefore, the guideline of 0.046 mg/kg is considered 
applicable. 

See Appendix D, Tables 8-11 for PAH analytical results and comparison with applicable guidelines. 

4.1.3 Metals in Soil 
Analytical results for metals in soil were compared to the Commercial CCME Soil Quality Guidelines for 
the Protection of Environmental and Human Health Guidelines. 

45 (including 6 duplicates) soil samples were collected from both the Upper and Lower Site and submitted 
for metals analysis. In addition, 8 background soil samples were also submitted for metals analysis.  

Results of the metals sampling program revealed select samples collected on site that contained 
concentrations exceeding the applicable CCME CSQG. Below is a list of the samples with exceeding 
concentrations. None of the 8 background soil samples exceeded the applicable guidelines. 
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UPPER SITE 

1987 Disposal Site 

1987-SOIL-1 & 1987-SOIL-4 

Vanadium (220 mg/kg) exceeded the Commercial CCME CSQG guideline (130 mg/kg). 

1987-SOIL-2, 1987-SOIL-3, 1987-SOIL-5 & 1987-SOIL-11(Duplicate of 1987-SOIL-2) 

Vanadium (210 mg/kg) exceeded the Commercial CCME CSQG guideline (130 mg/kg). 

1987-SOIL-6 & 1987-SOIL-10 

Vanadium (230 mg/kg/200 mg/kg) exceeded the Commercial CCME CSQG guideline (130 mg/kg). 

1987-SOIL-7, 1987-SOIL-8 & 1987-SOIL-9 

Vanadium (240 mg/kg) exceeded the Commercial CCME CSQG guideline (130 mg/kg). 

1987-SOIL-12 (Duplicate of 1987-SOIL-3) 

Vanadium (190 mg/kg) exceeded the Commercial CCME CSQG guideline (130 mg/kg). 

Former Disaster Shack 

SHACK-SOIL-2 

Lead (350 mg/kg) exceeded the Commercial CCME CSQG guideline (260 mg/kg). 

Former Helicopter Pad 

HEL-SOIL-3 

Arsenic (13 mg/kg) exceeded the Commercial CCME CSQG guideline (12 mg/kg). 

Copper (110 mg/kg) exceeded the Commercial CCME CSQG guideline (91 mg/kg). 

Former Barracks 

HANGER-SOIL-2 

Zinc (410 mg/kg) exceeded the Commercial CCME CSQG guideline (360 mg/kg). 

Former Septic Tank 

SEPTIC-SOIL-1  

Antimony (43 mg/kg) exceeded the Commercial CCME CSQG guideline (40 mg/kg). 

Lower Site 

Former Pump Station 

LPUMP-SOIL-3 

Molybdenum (57 mg/kg) exceeded the Commercial CCME CSQG guideline (40 mg/kg). 

Zinc (670 mg/kg) exceeded the Commercial CCME CSQG guideline (360 mg/kg). 

Former Radome 

RADOME-SOIL-1 

Copper (93 mg/kg) exceeded the Commercial CCME CSQG guideline (91 mg/kg). 
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Zinc (580 mg/kg) exceeded the Commercial CCME CSQG guideline (360 mg/kg). 

RADOME-SOIL-2 

Zinc (570 mg/kg) exceeded the Commercial CCME CSQG guideline (360 mg/kg). 

Former Towers 

TOWER-SOIL-3 & TOWER-SOIL-4 

Zinc (690 mg/kg; 2000 mg/kg) exceeded the Commercial CCME CSQG guideline (360 mg/kg). 

See Appendix D, Tables 12-17 for metals analytical results and comparison with applicable guidelines. 

4.1.4 Background Concentration Discussion 
A total of 8 background soil samples (BG-SOIL-1 – BG-SOIL-8) were collected by SNCL to review Site 
soil data to determine if concentrations identified are due to naturally occurring conditions or Site related 
historical activities.  

To determine whether the site metal concentrations were significantly different than background 
concentrations, the Wilcoxon Rank-Sum test was used. This statistical test evaluates the difference 
between two data sets by calculating a Z-score; if the Z-score falls outside the range of ±3 then there is 
less than 1% chance that differences between site data and background data are due to chance alone.  
Z-scores for antimony (-0.7), arsenic (-1.7), lead (-1.1), and molybdenum (1.4) are within the range of ±3; 
as such site concentrations of antimony, arsenic, lead, and molybdenum are not considered to be 
significantly different from background concentrations.  Z-scores for zinc (-3.7), vanadium (-3.8), and 
copper (-3.2) fall outside the range of ±3.  Therefore exceedances identified in soil samples collected from 
the Site for zinc, vanadium, and copper are not considered to be naturally occurring and are attributed to 
historical site activities. 

Of the metals that are considered to be significantly different than background, the magnitude of 
exceedances at the Site are considered to be relatively low (i.e. 1X for copper, 2X for zinc and 2x for 
vanadium), with the exception of the zinc concentration identified in one sample (TOWER-SOIL-4) with a 
magnitude of exceedance of 6X the CCME guideline. Localized impacts may be present at the former 
communication towers; however, overall the metal concentrations identified in soil at the Upper Site and 
Lower Site would not be considered to have significant wide-spread impacts.        

4.1.5 PCBs in Soil 
Analytical results for PCBs in soil were compared to the CCME Soil Quality Guidelines for the Protection 
of Environmental and Human Health Guidelines. 

30 (including 3 duplicates) soil samples were collected from the Upper Site and submitted for PCB 
analysis. Results of the PCB sampling program revealed that none of the soil samples analyzed had PCB 
concentrations that exceeded the applicable CCME guidelines. 

See Appendix D, Tables 18-20 for PCB analytical results and comparison with applicable guidelines. 

4.1.6 VOCs in Soil 
Analytical results for VOCs in soil were compared to the CCME Soil Quality Guidelines for the Protection 
of Environmental and Human Health Guidelines. 

38 (including 5 duplicates) soil samples were collected from the Site and submitted for VOC analysis. 
Results of the VOC sampling program revealed that none of the soil samples analyzed had VOC 
concentrations that exceeded the applicable CCME guidelines. 
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8 background soil samples (BG-1 – BG-8) were also collected and submitted for VOC analysis. None of 
the background soil samples analyzed had VOC concentrations that exceeded the applicable CCME 
guidelines. 

See Appendix D, Tables 21-25 for VOC analytical results and comparison with applicable guidelines. 

4.1.7 Pesticides in Soil 
Analytical results for Pesticides in soil were compared to the CCME Soil Quality Guidelines for the 
Protection of Environmental and Human Health Guidelines, Ontario Ministry of Environment Soil and 
Groundwater Standards for Use at Contaminated Sites in Ontario and the Alberta Tier I Soil and 
Groundwater Remediation Guidelines. 

4 (including 1 duplicate) soil samples were collected from the Site and submitted for Pesticide analysis. 
Results of the pesticide sampling program revealed select samples collected on site contained 
concentrations exceeding the applicable guidelines. Below is a list of the samples with exceeding 
concentrations. 

Former Communication Towers 

HANGER-SOIL-4 

Chlordane (Total) (26 ug/g) exceeded the Commercial Ontario MOE guideline (0.05 ug/g). 

DDT + Metabolites (570 ug/g) exceeded the Commercial CCME CSQG guideline (12 ug/g), Commercial 
Ontario MOE guideline (1.4 ug/g) and Commercial Alberta guideline (12 ug/g). 

Heptachlor (6.9 ug/g) exceeded the Commercial Ontario MOE guideline (0.19 ug/g). 

See Appendix D, Table 26 for Pesticide analytical results and comparison with applicable guidelines. 

4.1.8 Dioxins & Furans 
Analytical results for Dioxins and Furans in soil were compared to the 2002 CCME Soil Quality Guidelines 
for the Protection of Environmental and Human Health Guidelines. 

3 (including 1 duplicate) soil samples were collected from the Site and submitted for Dioxins and Furan 
analysis. Two background soil samples (BG-SOIL-1 & BG-SOIL-3) were also submitted for analysis. 

Results of the Dioxin and Furan sampling program revealed that none of the soil samples analyzed had 
Dioxin and Furan concentrations that exceeded the CCME Total Toxic Equivalency (TTE) guideline or the 
World Health Organization (WHO) Toxic Equivalency Factor (TEF) values. 

See Appendix D, Table 27 for Dioxin and Furan analytical results and comparison with applicable 
guidelines 

4.2 Sediment Analytical Results  

4.2.1 Petroleum Hydrocarbons in Sediment 
Analytical results for Petroleum Hydrocarbons in sediment were compared to the ARBCA Tier 1 Sediment 
Ecological Screening Levels for the Protection of Freshwater and Marine Aquatic Life guidelines. 

6 sediment samples were collected from ponds located near or within the property boundaries of the site 
including the former water supply pond and submitted for petroleum hydrocarbon analysis. In addition, 3 
background soil samples (BG-SED-1 – BG-SED-3) were also submitted for petroleum hydrocarbon 
analysis. 
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A chromatogram review completed by Maxxam Analytics revealed that sediment samples BG-SED-1 and 
BG-SED-2 contained petroleum hydrocarbon fractions that were interpreted to result from phytogenic 
sources and not related to any petrogenic or petroleum products that may have been historically used at 
the Site. Maxxam Analytics reported on each laboratory chain of custody “No resemblance to petroleum 
products in fuel oil/lube oil range” for these sediment samples.  

Results of the petroleum hydrocarbon sampling program revealed that sample SED-2 and background 
samples BG-SED-1 and BG-SED-2 collected contained concentrations exceeding the applicable ARBCA 
guidelines. However, with the exception of SED-2, sediment samples BG-SED-1 and BG-SED-2 contain 
hydrocarbons that are a result of phytogenic sources based on the laboratory chromatogram review. 
Sample SED-2 contains a modified TPH which resembles a weathered fuel oil fraction.  

Below is a list of the samples with exceeding concentrations.  

Site Sediment 

SED-2 

Modified TPH (2860 mg/kg) exceeded the freshwater aquatic life typical sediment guideline (500 mg/kg). 

Background Sediment 

BG-SED-1 

Modified TPH (650 mg/kg) exceeded the freshwater aquatic life typical sediment guideline (500 mg/kg). 

BG-SED-2 

Modified TPH (550 mg/kg) exceeded the freshwater aquatic life typical sediment guideline (500 mg/kg). 

See Appendix D, Table 28 for Petroleum Hydrocarbon analytical results and comparison with applicable 
guidelines. Refer to Appendix I for sample chromatographs. 

4.2.2 PAHs in Sediment 
Analytical results for PAHs in sediment were compared to the CCME Interim Freshwater Quality 
Guidelines and Probable Effects Limit for sediment. 

6 sediment samples were collected from ponds located near or within the property boundaries of the site 
including the former water supply pond and submitted for PAH analysis. In addition, 3 background soil 
samples were also submitted for PAH analysis. 

Results of the PAH sampling program revealed that none of the sediment samples analyzed had PAH 
concentrations that exceeded the applicable CCME guidelines. 

See Appendix D, Table 29 for PAH analytical results and comparison with applicable guidelines. 

4.2.3 Metals in Sediment 
Analytical results for metals in sediment were compared to the CCME Interim Freshwater Quality 
Guidelines and Probable Effects Limit for sediment. 

6 sediment samples were collected from ponds located near or within the property boundaries of the site 
including the former water supply pond and submitted for metal analysis. In addition, 3 background 
sediment samples (BG-SED-1 – BG-SED-3) were also submitted for metal analysis. 

Results of the metals sampling program revealed select samples collected contained concentrations 
exceeding the applicable CCME guidelines. Below is a list of the samples with exceeding concentrations.  
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Site Sediment 

SED-1  

Arsenic (7.5 mg/kg) exceeded the CCME ISQG (5.9 mg/kg). 

Lead (86 mg/kg) exceeded the CCME ISQG (35 mg/kg). 

SED-2  

Copper (98 mg/kg) exceeded the CCME ISQG (35.7 mg/kg). 

Lead (40 mg/kg) exceeded the CCME ISQG (35 mg/kg). 

Mercury (0.18 mg/kg) exceeded the CCME ISQG (0.17 mg/kg). 

WSUPPLY-SED-3 

Chromium (120 mg/kg) exceeded the CCME ISQG (35.7 mg/kg) and PEL (90 mg/kg). 

Background Sediment 

BG-SED-1 

Copper (56 mg/kg) exceeded the CCME ISQG (35.7 mg/kg). 

BG-SED-2 

Cadmium (1.4 mg/kg) exceeded the CCME ISQG (0.6 mg/kg). 

Zinc (200 mg/kg) exceeded the CCME ISQG (123 mg/kg). 

See Appendix D, Table 30 for metal analytical results and comparison with applicable guidelines. 

4.2.4 PCBs in Sediment  
Analytical results for PCBs in sediment were compared to the CCME Interim Freshwater Quality 
Guidelines and Probable Effects Limit for sediment. 

6 sediment samples were collected from ponds located near or within the property boundaries of the site 
including the former water supply pond and submitted for PCB analysis. In addition, 3 background 
sediment samples (BG-SED-1 – BG-SED-3) were also submitted for PCB analysis. 

Results of the PCB sampling program revealed that none of the sediment samples analyzed had PCB 
concentrations that exceeded the applicable CCME guidelines. 

See Appendix D, Table 31 for PCB analytical results and comparison with applicable guidelines. 

4.2.5 VOCS in Sediment 
Analytical results for VOCs in sediment were compared to the ARBCA Tier 1 Sediment Ecological 
Screening Levels for the Protection of Freshwater and Marine Aquatic Life guidelines.  

6 sediment samples were collected from ponds located near or within the property boundaries of the site 
including the former water supply pond and submitted for VOC analysis. In addition, 3 background 
sediment samples (BG-SED-1 – BG-SED-3) were also submitted for VOC analysis. 

Results of the VOC sampling program revealed that none of the sediment samples analyzed had VOC 
concentrations that exceeded the applicable CCME guidelines. 

See Appendix D, Table 32 for VOC analytical results and comparison with applicable guidelines. 
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4.3 Surface Water Analytical Results 

4.3.1 Petroleum Hydrocarbons in Surface Water 
Analytical results for Petroleum Hydrocarbons in surface water were compared to the CCME Water 
Quality Guidelines for the Protection of Freshwater Aquatic Life and the Atlantic RBCA Tier 1 Surface 
Water Ecological Screening Levels for the Protection of Freshwater and Marine Aquatic Life. It should be 
noted that the Atlantic RBCA guideline for xylene could not be met using CCME CWS analysis. 

8 surface water samples (including 1 duplicate sample) were collected from ponds located near or within 
the property boundaries of the site including the former water supply pond and submitted for petroleum 
hydrocarbon analysis. One sample (UAST-SW-1) was also submitted from soil sample location UAST-
SOIL-3 as surface water on the ground surface migrated into the test pit during excavation.   In addition, 3 
background surface water samples (BG-SW-1 – BG-SW-3) were also submitted for petroleum 
hydrocarbon analysis. 

Results of the petroleum hydrocarbon sampling program revealed that none of the surface water samples 
analyzed had petroleum hydrocarbon concentrations that exceeded the applicable CCME guidelines. 

See Appendix D, Table 33 for petroleum hydrocarbon analytical results and comparison with applicable 
guidelines. 

4.3.2 PAHs in Surface Water 
Analytical results for PAHs in surface water were compared to the CCME Water Quality Guidelines for the 
Protection of Freshwater Aquatic Life. 8 surface water samples (including 1 duplicate sample) were 
collected from ponds located near or within the property boundaries of the site including the former water 
supply pond and submitted for PAH analysis. 1 sample (UAST-SW-1) was also submitted from soil 
sample location UAST-SOIL-3 as surface water on the ground surface migrated into the test pit during 
excavation. In addition, 3 background surface water samples (BG-SW-1 – BG-SW-3) were also submitted 
for PAH analysis. 

Results of the PAH sampling program revealed that none of the surface water samples analyzed had 
PAH concentrations that exceeded the applicable CCME guidelines. 

See Appendix D, Table 34 for PAH analytical results and comparison with applicable guidelines. 

4.3.3 Metals in Surface Water 
Analytical results for metals in surface water were compared to the CCME Water Quality Guidelines for 
the Protection of Freshwater Aquatic Life. 

7 surface water samples (including 1 duplicate sample) were collected from ponds located near or within 
the property boundaries of the site including the former water supply pond and submitted for metal 
analysis. In addition, 3 background surface water samples (BG-SED-1 – BG-SED-3) were also submitted 
for metal analysis. 

Results of the metals sampling program revealed select samples collected contained concentrations 
exceeding the applicable CCME guidelines. Below is a list of the samples with exceeding concentrations.  

Site Surface Water 

SW-1  

Copper (2.9 mg/kg) exceeded the CCME guideline (2.0 ug/L). 
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SW-2  

Aluminum (430 mg/kg) exceeded the CCME guideline (5-100 ug/L). 

Copper (6.4 mg/kg) exceeded the CCME guideline (2.0 ug/L). 

Iron (540 mg/kg) exceeded the CCME guideline (300 ug/L). 

Background Surface Water 

BG-SW-1  

Aluminum (140 mg/kg) exceeded the CCME guideline (5-100 ug/L). 

Copper (2.2 mg/kg) exceeded the CCME guideline (2.0 ug/L). 

BG-SW-2  

Aluminum (240 mg/kg) exceeded the CCME guideline (5-100 ug/L). 

See Appendix D, Table 35 for metal analytical results and comparison with applicable guidelines.  

4.3.4 General Chemistry in Surface Water 
Analytical results for general chemistry in surface water were compared to the CCME Water Quality 
Guidelines for the Protection of Freshwater Aquatic Life. 

7 surface water samples (including 1 duplicate sample) were collected from ponds located near or within 
the property boundaries of the site including the former water supply pond and submitted for general 
chemistry analysis. In addition, 3 background surface water samples (BG-SED-1 – BG-SED-3) were also 
submitted for general chemistry analysis. 

Results of the general chemistry sampling program revealed that none of the surface water samples 
analyzed had general chemistry concentrations that exceeded the applicable CCME guidelines. See 
Appendix D, Table 36 for general chemistry analytical results and comparison with applicable guidelines. 

4.3.5 Field Measured Parameters 
Field measured pH, conductivity, temperature, total dissolved solids (TDS) and dissolved oxygen (DO) 
results were collected at the 6 water surface locations throughout the site and the 3 background locations 
using an YSI Professional Plus water-quality probe. Upon review of the field parameter readings it was 
later determined that the YSI unit was not working properly when it was being used at the site. As a 
result, none of the field measured parameters have been included in this report as the measured readings 
were not accurate.  
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4.4 Asbestos Analytical Results 

Sample results for asbestos were compared to the Occupational Health and Safety Act Asbestos 
Abatement Regulations, NL (1998), in which a material is considered an Asbestos Containing Material 
(ACM) if it has a percent asbestos content greater than 1%.  

12 (including 1 duplicate sample) samples of suspected ACM building materials were collected from the 
Upper Site as indicated in Table 8. According to the applicable provincial guideline, samples A3, A4, A11 
and A12 (duplicate sample of A3) are considered ACMs. A8 did contain asbestos but not at a 
concentration greater than 1 percent as per the provincial guideline. See Appendix D, Table 37 for 
asbestos analytical results and comparison with applicable guidelines. 

Table 8: Laboratory Analytical Summary for Asbestos Sampling Program 

Sample ID Sample Location Sample Description Asbestos (%) 

A1 1987 Disposal Site (buried) Black Foam Not Detected 

A2 1987 Disposal Site (buried) Black Felt Not Detected 

A3 1987 Disposal Site (buried) Grey building siding Chrysotile 15% 

A4 Former Radome (buried) Brown Insulation Amosite 20% 

A5 Former Barracks Black Foam Not Detected 

A6 Former Barracks Grey Building Siding Not Detected 

A7 Former Barracks Black Rubber Not Detected 

A8 Former Barracks Green vinyl floor tile Chrysotile 1% 

A9 Former Heating & Generator 
Room 

Black felt Not Detected 

A10 Former Barrack Foundation Black Tar Not Detected 

A11 Former Heating & Generator 
Room 

Black Felt Chrysotile 7% 

A12 
(Duplicate 
of A3) 

1987 Disposal Site (buried) Grey building siding 
Chrysotile 15% 

4.5 Quality Assurance / Quality Control Discussion 

A QA/QC program was implemented to minimize and quantify potential bias introduced during sample 
collection, handling, shipping and analysis.  As part of the QA/QC program, sampling protocols included 
minimizing sample handling, submitting field QA/QC samples (as detailed below), using dedicated non-
contaminating sampling equipment wherever possible, wearing new disposable nitrile gloves for each 
sample handled, using sample-specific identification and labeling procedures, and using chain of custody 
records.  Field duplicate soil, sediment and surface water samples were prepared and analyzed at a 
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minimum rate of approximately 10%, relative to the number of samples collected, to assess the 
reproducibility of results. 

Chemical analyses were performed by a laboratory (Maxxam Analytics) accredited by the Standards 
Council of Canada (SCC) for all chemical parameters and National Voluntary Laboratory Accreditation 
Program (NVLAP) for bulk asbestos analysis by polarized light microscopy.  As indicated on laboratory 
certificates of analyses in Appendix C, laboratory analyses were completed in accordance with Provincial, 
Federal or US methods such as CCME, Ministere du Developpement durable, de l’Environnement et de 
la Lutte contre les changements climatiques (MDDELCC), EPA (Environmental Protection Agency) and 
American Public Health Association (APHA). Laboratory QA/QC measures included analysis of laboratory 
blank, spiked blank, duplicate and matrix spike samples.  Laboratory acceptance criteria reported on 
laboratory certificates of analyses were used to assess the quality of laboratory QA/QC measures. 

Relative percent difference (RPD) values were calculated for field duplicate soil, sediment and surface 
water samples to assess the reproducibility of the sampling methods and laboratory analyses.  Note that 
consistent with laboratory practices, meaningful RPD values for field duplicate analyses were calculated 
only where detected concentrations in both samples were greater than 5 times the laboratory method 
detection limit (MDL) or lower reporting limit (LRL).  

4.5.1 Field QA/QC 
The field QA/QC program for the sampling program consisted of: 

> Collection of 9 field duplicate soil samples for petroleum hydrocarbon analysis; 

> Collection of 7 field duplicate soil samples for PAH analysis; 

> Collection of 6 field duplicate soil samples for metal analysis; 

> Collection of 3 field duplicate soil samples for PCB analysis; 

> Collection of 5 field duplicate soil samples for VOC analysis; 

> Collection of 1 field duplicate soil sample for Pesticide and analysis; 

> Collection of 1 field duplicate soil sample for Dioxin and Furan analysis; 

> Collection of 1 field duplicate surface water sample for RCAP analysis; 

> Collection of 1 field duplicate surface water sample for metal analysis; 

> Collection of 1field duplicate surface water sample for petroleum hydrocarbon analysis; 

> Collection of 1 field duplicate surface water sample for PAH analysis; and 

> Collection of 1 field duplicate sample for asbestos analysis; 

Laboratory certificates of analysis for the sampling program are provided in Appendix C. Tabulated 
results of the sampling program, including duplicate samples, are presented in Appendix D. QA/QC 
results are presented in Appendix E. See section 3.7 of this report for duplicate samples and their 
corresponding original samples.  

4.5.2 Field Duplicate Data Quality Objectives 
Data quality objectives (DQO) for the field duplicate samples collected during the field programs are 
based on guidance provided by the CCME (2016a).  CCME (2016a page 30) provides general field DQOs 
of 40% RPD for groundwater and 60% RPD for soil, based on 2 times what are considered typical 
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laboratory RPD limits.  Section 6.6 of Volume 4 (CCME, 2016b p128) provides more detailed guidance of 
“1.5 to 2x laboratory QC limits” as a limit for field DQOs.  Field duplicate data quality objectives (DQO) 
applied in this assessment is based on 2x the laboratory QC limits identified by CCME (2016b) and 
consists of the following identified in Table 9 below: 

Table 9: Field Duplicate Data Quality Objectives as Percentage RPD 

Analyte Group DQO 
Soil/Sediment 

DQO 
Water Note 

VOC 100% 60% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
RDL 

PAH 100% 60% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
RDL 

PHC 60% 60% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
RDL 

PCB 100% 60% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

OCP 100% 60% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

Dioxins/Furans 80% 60% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

fOC, TOC, Chromium 70% 40% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

Ammonia 70% 40% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

Chloride, Nitrate, Nitrite, 
Phosphorous, Sulphate 60% 40% 

Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

Conductivity, Salinity 40% 20% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

pH Within 0.6 pH units Within 0.6 
pH units  

Colour, TSS, Turbidity, 
TDS na 40% Calculated where both the duplicate pair 

sample concentration results exceed 5 x 
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Analyte Group DQO 
Soil/Sediment 

DQO 
Water Note 

LRL or RDL 

Metals 

60% metals, except 
those listed below 

80% (Ag, Al, Ba, 
Hg, K, Mo, Na, Pb, 
Sn, Sr, Ti) 

40% 
Calculated where both the duplicate pair 
sample concentration results exceed 5 x 
LRL or RDL 

4.5.3 Soil Field QA/QC 
Analytical results for the field duplicate soil samples are provided alongside the analytical results for its 
respective duplicate pair and calculated RPD values in Appendix E, Table 1 to Table 3, Table 5 to Table 
13, Table 15 to Table 18, Table 20 to Table 26.  The analytical methods for sediment are equivalent to 
soil, therefore the results of the soil field QA/QC program are applicable to sediment. 

The following calculated RPD values exceeded the RPD DQOs in analysed soil samples: 

> An RPD of 200% was obtained for aluminum in sample HEL-SOIL-4 and its field duplicate.  No 
other duplicate sample aluminum RPDs exceeded the DQO and all other metals RPDs for the 
affected sample-duplicate pair did not exceed DQOs. The sample-duplicate sample-sample pair 
represents co-located samples rather than true sample splits to avoid volatile loss, affecting other 
parameters being analysed as part of this program that would result during sample splitting.  As a 
result, sample heterogeneity is possible.  Analytical results for aluminum are considered reliable 
in this assessment; 

> An RPD of 91% was obtained for lead in sample 1987-SOIL-2 and its field duplicate. No other 
duplicate sample RPDs for these parameters exceeded the DQO and all other metals RPDs for 
the affected sample-duplicate pair did not exceed DQOs. The sample-duplicate sample-sample 
pair represents co-located samples rather than true sample splits to avoid volatile loss, affecting 
other parameters being analysed as part of this program that would result during sample splitting.  
As a result, sample heterogeneity is possible. Analytical results for lead are considered reliable in 
this assessment; 

> RPDs of 77%, 140% and 97% were obtained for iron, manganese and strontium respectively in 
sample LPUMP-SOIL-3 and its field duplicate. RPDs for all other metals in the affected sample-
duplicate pair did not exceed DQOs. The sample-duplicate sample-sample pair represents co-
located samples rather than true sample splits to avoid volatile loss, affecting other parameters 
being analysed as part of this program that would result during sample splitting. As a result, 
sample heterogeneity, possibly due to differences in rock fragment composition between 
samples, is possible.  Analytical results for these metals are considered reliable in this 
assessment; 

> RPDs of 93%, 86%, 91% and 100% were obtained for iron, manganese, rubidium and vanadium 
in sample UPUMP-SOIL-1 and its field duplicate. RPDs for all other metals in the affected 
sample-duplicate pair did not exceed DQOs. The sample-duplicate sample-sample pair 
represents co-located samples rather than true sample splits to avoid volatile loss, affecting other 
parameters being analysed as part of this program that would result during sample splitting.  As a 
result, sample heterogeneity, possibly due to differences in rock fragment composition between 
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samples, is possible.  Analytical results for these metals are considered reliable in this 
assessment; 

> An RPD of 62% was obtained for PHC F3 in sample LPUMP-SOIL-3 and its field duplicate which 
marginally exceeded the DQO of 60%.  No other duplicate sample RPDs for these parameters 
exceeded the DQO and all other PHC RPDs for the affected sample-duplicate pair did not exceed 
DQOs. The sample-duplicate sample-sample pair represents co-located samples rather than true 
sample splits to avoid volatile loss, affecting other parameters being analysed as part of this 
program that would result during sample splitting.  As a result, sample heterogeneity is possible. 
Analytical results for PHC F3 are considered reliable in this assessment; 

All other RPD values calculated for soil field duplicate sample pairs were less than the adjusted CCME 
(2016b) based data quality objectives and therefore analytical results are considered acceptable.  

4.5.4 Surface Water Field QA/QC 
Analytical results for the field duplicate surface water samples are provided alongside the calculated RPD 
values in Appendix E, Table 4, Table 14, Table 19 and Table 27.  No parameters analysed in surface 
water exceeded the project DQOs, therefore based on the data quality objectives, analytical results are 
considered acceptable.  

4.5.5 Laboratory QA/QC 
Analyses of lab duplicate blank and reference samples are completed as part of Maxxam Analytics 
internal QA/QC procedures. Approximately 15% of samples analyzed by the laboratory are randomly 
selected for duplicate analysis.  Laboratory certificates of analysis were reviewed for any potential QA/QC 
issues identified by the laboratory. Results of laboratory QA/QC measures associated with soil, sediment 
and surface water analyses are presented in the laboratory certificates of analysis in Appendix D.  The 
following summarizes laboratory-identified QA/QC issues: 

> A number of soil samples had elevated RDLs (notably PHC F2 in samples related to soils report 
R5039146) due to elevated instrument baseline.  In some situations, this is a result of the high 
moisture content of the samples; 

> The laboratory RPD for PHC F3 related to soils report R5039146 exceeded the RPD limit, 
although Maxxam concluded that the overall quality control for the analysis meets acceptability 
criteria; 

> The pH method for water analysis requires pH to be determined within 15 minutes of sampling, as 
a result, water samples for pH analysis are considered to have exceeded their hold time. 
Although pH variability could arise as a result of hold time exceedance, it is considered physically 
impossible to meet the hold time for this analysis when conducting work at remote sites. The pH 
results are considered indicative even though the hold time has been exceeded. This is why pH 
measurements are typically taken in the field to prevent the hold time from being exceeded. 
Although the general chemistry parameters for surface water including pH were measured in the 
field using a handheld YSI multiparameter meter, it was later determined that the YSI unit was not 
working properly when it was being used at the Site. As a result, pH measurements taken in the  
field have not been included in this report as the measured readings were not accurate; 

> Surface water PAH acenaphthylene, anthracene, phenanthrene and quinolene related to report 
B7N3406 have elevated RDLs due to matrix interference.  If RDLs exceed the comparative 
guidelines in this assessment, a false negative conclusion regarding acceptable surface water 
quality could be concluded; 
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> The matrix spike nitrite (surface water report B7N3406) was 1% below the acceptable RPD lower 
limit.  Nitrate concentrations in water associated with the reporting batch may be slightly low 
biased;   

> The xylene surrogate for soil sample HANGER-SOIL-1 exceeded the acceptance limits.  The 
xylene result for this sample could be high biased.  Xylene was not detected in this sample at an 
RDL below the applicable soil quality guidelines, therefore the impact of a potential high bias is 
considered negligible. 

> Soil samples BG-SOIL-2, LPUMP-SOIL-1, LPUMP-SOIL-4, UPUMP-SOIL-1, UPUMP-SOIL-3, 
UPUMP-SOIL-5, BG-SED-2 and SEPTIC-SOIL-1 was limited in volume, therefore the detection 
limit was elevated for VOCs.  All RDLS for these samples, with the exception of TCE, are below 
the federal soil quality guidelines.  TCE was not detected in any site samples, therefore TCE is 
not considered a site COC; 

> The PAH sample analysis hold time for water sample UAST-GW-1 was exceeded, therefore the 
potential for low bias may be present.  PAH were not detected in surface water, therefore PAH is 
not considered a site COC; 

> Sample heterogeneity affected RPDs lead in SEPTIC-SOIL-1 and nickel and molybdenum in 
LPUMP-SOIL-3.  Heterogeneity effects is not considered to indicate a laboratory QC issue;  

> Matrix interference resulted in an elevated RPDs for acenaphthylene in soil samples 1987-SOIL-
1, 1987-SOIL-2, 1987-SOIL-3, 1987-SOIL-11, 1987-SOIL-12, SHACK-SOIL-1, 
benzo(g,h,i)perylene and perylene in soil sample BG-SOIL-5, indeno(1,2,3-cd)pyrene in soil 
sample PIPELINE-SOIL-5, benzo(j)fluoranthene in soil sample LAST-SOIL-3 and 
dibenzo(a,h)anthracene, benzo(g,h,i)perylene in sediment sample BG-SED-2, phenanthrene is 
sediment sample SED-2 and indeno(1,2,3-cd)pyrene in soil sample DRUM-SOIL-3. PAH RDLS 
are below the CCME soil quality guidelines and ½ RDL was used to calculate the TPE, therefore 
the effect of increased RDLs is considered immaterial in this assessment.   

> A laboratory quantification issue resulted in an elevated RDL for Octa CDF in soil sample BG-
SOIL-1 and 1,2,3,4,6,7,8-Hepta CDF in sample BG-SOIL-3.  Although Octa CDF and 
1,2,3,4,6,7,8-Hepta CDF were not detected in the sample, the TEQ calculation assumed the 
compounds were present at the elevated RDL and therefore the assessment is considered 
conservative.  The sample TEQ did not exceed the CCME soil quality guideline, therefore no 
adverse effect on the conclusion of the report is considered present; 

> The method blank (soil, report B7N4148) possessed detectable methylene chloride, therefore the 
RDL was raised to compensate.  The elevated RDL is below the CCME guideline, therefore no 
effect on the conclusions of this assessment in relation to methylene chloride is considered 
present; and 

> Laboratory RPDs for aroclor 1242 and toxaphene exceed RPD limits (soil, report B7N4148), 
although the lab considered that overall quality control for analysis was met.  As a result, no 
impact on analytical results for these compounds is anticipated. 

No other potential QA/QC issues were identified in laboratory analytical reports and SNC-Lavalin 
considers the identified laboratory QC issues to generally not materially affect the conclusions regarding 
this program.   
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4.5.6 Overall Data Quality 
Based on the above discussions, the results of field and laboratory QA/QC measured associated with 
analyzed soil, sediment and surface water samples were generally acceptable.  Where deviations were 
identified, the effects were determined to be negligible and are not believed to materially affect the 
conclusions made in this report based on these results. 
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5 CONCEPTUAL SITE MODEL  
This section presents a Conceptual Site Model (CSM) providing information related to the Site geologic 
and hydrogeologic conditions, areas of potential environmental concern and the presence and distribution 
of potential contaminants of concern. 

5.1 Site Description 

The Site, which is currently owned by the Province of NL, is located along the Labrador coastline 
approximately 16 kilometers north of Makkovik, NL. The Site was mainly used by the United States Air 
Force as a manned Pinetree Line Gap Filler Radar Station for the Hopedale Air Station and was in 
operation from 1957 to 1961 and comprises of an Upper and Lower Site.  

The Site is now predominantly covered in vegetation, gravel, exposed bedrock and concrete from the 
former building structures. The elevation at the upper portion of the Site is approximately 129 masl while 
the elevation at the Lower Site is approximately 3 masl. Based on Site observations and topographic 
mapping, both surface and groundwater are anticipated to follow the surface contours in the area and 
flow north/northwest toward the Atlantic Ocean in the Upper Site and flow west/northwest toward the 
Atlantic Ocean (Aillik Bay) in the area of the Lower Site. The Site is surrounded to the north, east and 
west by the Atlantic Ocean and several small freshwater ponds are situated between the Upper and 
Lower Site. 

The Upper Site formerly contained a two storey, 5-unit building (main building) housing: a garage, a 
heating and power plant, barracks (30 to 50 personnel), office space and a dining hall. A tower housing 
the radar and radio equipment (radome) was connected to the main building via a covered corridor. The 
station was also equipped with two communication antennae, a water pump house building and supply 
lines (freshwater lake located to the south of the Upper Site), a disaster/emergency shack, a large 
aboveground storage tank (AST) containing diesel (1,832,000 litres in a concrete dyke southwest of the 
main building) and a helicopter pad. A former USAF dump used during the operation was reported to the 
northeast of the main building, and potable water was pumped from the freshwater water supply pond via 
an aboveground pipeline to the Upper Site Main building. A concrete dam was constructed on the 
northern shoreline of the water supply pond to help retain water. Septic waste was discharged via an 
aboveground pipeline to a septic tank to the southeast of the main building. 

In addition to the Upper Site facilities, a 2.7 kilometer gravel roadway was constructed to connect the 
Upper Site to the lower dock area at the Lower Site. The roadway was used to transport supplies to and 
from the dock area to the station. A second, 3,053,000 litre steel AST in a concrete dyke, also containing 
diesel, was located near the dock and a pipeline was constructed which pumped diesel fuel from the dock 
to the lower tank farm and from the lower tank farm to the upper tank farm. Two buildings (including a 
pump house) were also located halfway up the access road connecting the Upper and Lower Sites. The 
above ground pipeline from the lower to the upper tank farm is anticipated to have followed the gravel 
access road. The fuel was then pumped via a network of aboveground pipelines at the station to supply 
the diesel generators used to power the station. The diesel generators were located in the former heating 
and generator room at the Upper Site main building. A former fuel drum storage area and a second USAF 
dump used during operation was reported to the south of the lower tank farm area, and south of this 
dump, a former Brinco mineral exploration drum dump was reportedly located approximately 1 km south 
of the Lower Site. 
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The Site decommissioning program was completed under the approval of the Provincial Government of 
NL in 1987. This reportedly included razing of on-site structures and the burning of all materials on-site, 
followed by the burying and covering of the debris and other remaining materials. It is noted that the 
contractor typically buried the debris in at least two locations when the Site contained an upper and lower 
site. This was completed due to the distance and effort required to transport metal/other debris from the 
Lower Site to the Upper Site. As stated in the March 2016 GHD Phase I ESA report, this was the case 
during the Site decommissioning at Cape Makkovik. One of these disposal sites (1987 Disposal Site) is 
located approximately 0.3 kms south of the Upper Site as identified in the Phase I ESA (Refer to Figure 2, 
Appendix A). The location of the other disposal site believed to be near the Lower Site was not identified 
in the 2016 GHD Phase I ESA and could not be located at the time of the 2017 SNCL Phase II ESA site 
visit. Concrete foundations of the former buildings and radar towers and the roadways still remain at each 
Site.  

A former USAF dump used during the sites operation (1957 to 1961) was reported in the Phase I ESA to 
be at the Upper Site to the northeast of the main building. A second USAF dump used during operation 
was reported to the south of the lower tank farm area at the Lower Site, and south of this dump, a former 
drum dump was reportedly located approximately 1 km south of the Lower Site. The Phase I ESA 
reported that this drum dump was not associated with past USAF activities and the debris left behind was 
from the British Newfoundland Development Corporation (Brinco) during past exploration activities near 
the site. None of these dump sites were visible or identified during the SNCL Phase II ESA. 

5.2 Stratigraphy, Geological & Hydrogeological Characteristics 

As previously discussed in section 1.4 of this report, the general surface (0-0.3 m) stratigraphy at the Site, 
as revealed in the Phase II ESA test pits, consists mainly of brown and greyish, moist, loose to compact 
coarse sand and gravel with some fine material and cobbles covered with a layer of low lying grasses and 
moss. As the Upper Site is situated on a hill approximately 129 meters above sea level (masl) bedrock is 
predominantly exposed at surface especially in the areas of the former main building (barracks), former 
radome, former communication antennas (towers), former septic tank, former disaster shack and the 
suspected area of the former USAF dump (refer to Appendix A, Figure 2 and Appendix B for Site Photos). 
Although bedrock was not reached in any of the test pits at a depth of 0.3 m throughout the Upper Site 
visual observations of bedrock outcrops in many of these areas indicate that soil depth is not much 
greater than 0.3 m and in many areas less as only a thin soil veneer is present over bedrock. 

Exposed bedrock is also present throughout the Lower Site in the areas of the former lower pumphouse 
and suspected areas of the former USAF dump and Brinco drum dump. Similar to the Upper Site, 
bedrock was not encountered in any of the test pits excavated at the lower pumphouse site however 
exposed bedrock outcrops and a thin layer of soil (less than 0.3 m) was observed throughout much of this 
area (refer to Appendix B for Site Photos). For the areas of the suspected USAF dump and Brinco drum 
dump only a thin layer of vegetation covering bedrock was observed for the majority of these sites. 

Groundwater was not encountered at the Site in the test pit holes dug during the soil sampling program 
which did not exceed 0.5 meters bgs. Google Earth mapping identifies the Lower Site as approximately 2-
3 masl. Based on this information and the close proximity of the Lower Site to the marine waters of Aillik 
Bay, groundwater in the area of the Lower Site is expected to be shallow. Given that the Upper Site is 
approximately 129 masl it is difficult to approximate the depth to groundwater, although the deep 
groundwater flow direction at the Site is expected to be towards the adjacent Atlantic Ocean.  

Based on Site observations and topographic mapping, both surface and shallow groundwater are 
anticipated to follow the surface contours in the area and flow north/northwest toward the Atlantic Ocean 
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in the Upper Site and flow west/northwest toward the Atlantic Ocean (Aillik Bay) in the area of the Lower 
Site. 

5.3 On Site Infrastructure, Natural & Anthropogenic Site Details 

The Site is now predominantly covered in low lying vegetation/gravel/exposed bedrock and concrete from 
the former building structures as there are no buildings currently present at the Site. The Site has not 
been used for any type of activity since cessation of operation as a former United States radar station in 
1961 and currently there are no proposed developments for the Site in the future. The anticipated future 
land use will be as a natural area, similar to surrounding areas. The SNCL Phase II ESA did not reveal 
any signs of recent activity within the area of the Upper and Lower Site including the area identified in the 
GHD Phase I ESA as the Brinco former dump. 

Concrete foundations from the former Barracks Building, Disaster Shack, Radome and Septic tank still 
remain at the Upper Site. The concrete dykes that surrounded the former diesel ASTs located at both the 
Upper and Lower Site are also still present along with the concrete dam at the former water supply pond. 
All remaining concrete structures are still in good condition. Based on the background information 
provided and observations made at the Site, there are no subsurface utilities located at the Site. Table 10 
provides the location (NAD 83, Zone 21U, UTM Co-ordinates) and approximate dimensions of each 
remaining structure on Site. See Appendix A for Site Figures and Appendix B for Site Photographs. 

Table 10: On-Site Concrete Foundations 

Concrete Foundation Approximate Dimensions 
 (Length x Width x Depth) Easting Northing 

Upper Tank Farm 
Former Barracks Building 70 m x 15 m x 1 m 363527 6121918 
Former Disaster Shack 14 m x 8 m x 1 m 363578 6121836 

Former Radome 10 m 10 m x 1 m 363570 6121942 
Former Septic Tank 3 m x 3 m x 0.7 m 363563 

 

6121869 
Concrete Dyke 35 m x 35 m x 2 m 363445 6121801 

Concrete Dam (Former 
Water Supply Pond) 37 m x 0.5 m x 3 m 363327 6120941 

Concrete foundations of 
former communication 

towers (6 in total) 
1.5m x 1.5 m x 1.5 m 363591 6121999 

Concrete foundations of 
former pipeline (several 

remaining) 
1.5m x 1.5 m x 1.5 m 363561 6122101 

Lower Tank Farm 
Concrete Dyke 35 m x 35 m x 2 m 361976 6121928 

As identified in the 2016 GHD Phase I ESA drawings completed for the Site, 4 former dumpsites were 
identified, the former Brinco drum dump located approximately 1 km south of the Lower Site, the former 
USAF dump located approximately 200 meters southeast of the Lower Site, the former USAF dump 
located approximately 0.2 kms north of the Upper Site and the 1987 disposal site located approximately 
0.3 kms south of the Upper Site (See Figure 2, Appendix A for approximate dump locations). It should be 
noted that the other 1987 Disposal Site mentioned in the GHD Phase I ESA which was most likely located 
in the area of the Lower Site based on the information provided was not identified in the report figures.  
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On October 14th, 2017 SNCL located the 1987 disposal site after 10 manual test pits were excavated to a 
depth of approximately 0.5 meters in the suspected area (See Appendix B, Photo 12). SNCL is confident 
that this was actually the 1987 Disposal Site as this was the area identified in the GHD Phase I ESA 
where it was believed to be located. No other dumpsites identified in the Phase I ESA were suspected of 
being near this location. 

During the excavation of 5 of the test pits (1987-SOIL-1 – 1987-SOIL-5), buried debris was revealed at 
approximately 0.5 meters. Several samples of the debris (foam, roofing felt and building siding), was 
collected from test pits 1987-SOIL-1 – 1987-SOIL-5 and submitted for asbestos analysis (See Appendix 
B, Photos 43 & 44). Test pits 1987-SOIL-1 to 1987-SOIL-5 were terminated at 0.5 m due to buried debris 
and the remaining test pits 1987-SOIL-6 to 1987-SOIL-10 were terminated at 0.6 m because there was 
no indication of buried debris and the subsurface soil was more compacted indicating that any previous 
excavation (debris burial) of soil unlikely occurred in these areas. There was also no indication of any 
building material burning as indicated in the GHD Phase I ESA within each test pit of the 1987 Disposal 
Site. Laboratory analysis for PAHs from each test pit for suspected burned building materials revealed 
that all soil samples did not contain PAH concentrations above laboratory limits.  

Based on site observations and natural topography surrounding the landfill, the buried debris is expected 
to cover an approximate area of 350 m2 with an approximate depth below ground surface of 0.5 meters. 
There was no evidence of any debris above ground surface at the location during the time of the site visit.  

Former Dump/Drum Site Locations 

Former USAF Dump (Upper Site) 

On the evening of October 14, 2017, several hours were spent trying to find the location and any 
evidence of the former USAF dump located just north of the Upper Site as indicated in the GHD Phase I 
ESA report. SNCL personnel walked throughout the entire suspected area (approximately 10 hectares) 
and with the exception of several pieces of concrete no other evidence of construction debris was 
observed. The entire area consisted of large boulders and exposed bedrock covered with a thin layer of 
vegetation with sparse soil cover. Several flyovers with the helicopter over this area of the site including 
the downgradient cliffs and shoreline did not reveal any evidence of a former landfill. Due to the exposed 
bedrock and limited soil cover any construction or any other garbage debris in this area would be easily 
identified (See Appendix B, Photo 32). 

Former USAF Dump (Lower Site) 

On October 16, 2017, the area of former USAF dump located approximately 200 meters southeast of the 
Lower Site was investigated for debris as indicated in the GHD Phase I ESA. Once the site was located, 
only several pieces of wood and concrete blocks were observed. SNCL personnel walked throughout the 
entire suspected area and other immediate areas (approximately 8 hectares) and no other evidence of a 
former dump site were observed. The entire area was covered with large boulders (no soil) and exposed 
bedrock (See Appendix B, Photos 17-18). The possibility does exist that more buried debris may be 
located in the immediate area where the concrete blocks and wood debris was observed however 
excavation would have to be completed with a large excavator. Due to the shallow bedrock and close 
proximity to the coastline it is unlikely that any significant construction debris is buried in this area.  

Former Brinco Drum Dump 

On October 16, 2017, the suspected area of the former drum dump (Brinco) located approximately 1 km 
south of the Lower Site as indicated in the GHD Phase I ESA was also investigated for debris former 
drum dump. Once the suspected site was located, no evidence of any drums or other debris was evident 
as the entire area was covered in large boulders, exposed bedrock and a layer of thin low-lying moss 
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covering rock (no soil) (See Appendix B, Photos 19 & 20). SNCL personnel walked throughout the entire 
suspected area and other immediate areas (approximately 14 hectares) and no other evidence of a 
former drum dump were observed. The shoreline in this immediate area was also investigated but no 
indication of a drum dump was revealed. Several flyovers with the helicopter over this area were also 
completed and did not reveal any evidence of a former drum dump. Due to the exposed bedrock and 
limited soil cover any former drum dump in this area would be easily identified. The possibility does exist 
that the assumed location for the former drum dump may not have been correct as indicated in the GHD 
Phase I ESA. 

There were no signs or evidence of any dumps, remaining drums, tanks or containers throughout the 
remainder of the site. Several pieces of wood were observed in the area where the former pumphouse 
building was located near the Lower Site (See Appendix B, Photos 21-22). There were also a minimal 
amount (approximately 1-2 m3) of scattered construction debris such as foam, siding, vinyl floor tiles and 
insulation located on the ground surface around the perimeter of the Former Barracks and Former 
Radome area. Several flyovers with the helicopter were conducted throughout the entire site but no 
additional evidence of any dumps or other debris was identified. 

Due to the shallow bedrock and limited soil in the areas identified as the former drum dump (Brinco), the 
former Lower Site USAF dump and the former Upper Site USAF dump, SNCL does not believe any 
significant amount of construction debris would have been able to be buried at these locations. As 
previously mentioned, SNCL also did not see any evidence of dump sites located anywhere else 
throughout the Upper and Lower Site based on observations made from walking throughout the site and 
from the helicopter flyovers.  

5.4 Environmentally Sensitive Areas 

The CCME does not provide a concise definition of what constitutes an environmentally sensitive area 
although CCME refers to sensitive or critical habitat and sensitive species in “A Framework for Ecological 
Risk Assessment at Contaminated Sites in Canada: Review and Recommendations”. Therefore, for the 
purpose of this assessment, environmentally sensitive areas are considered to consist of areas providing 
critical habitat, areas with documented species at risk (SAR) presence or relied upon by SAR as part of 
their foraging and breeding habitat, parks, nature preserves, areas where endangered plants are present, 
wildlife migration corridors and special marine areas.   

Background information including the previous Phase I ESA completed for the Site has not identified the 
Site within an area of natural significance or situated adjacent to an area of natural significance. The Site 
is not considered a special marine area, or adjacent to a special marine area, based on CPAWS (2009).  
A SAR review was not conducted as part of the previous Phase I ESA reporting; therefore the potential 
presence of SAR at the Site is unknown. SAR such as wolverine and polar bears may periodically be 
present at the site, although the home ranges for these species is large relative to the size of the Site and 
the Site does not appear to provide habitat or foraging opportunities that differ from the surroundings, 
therefore these species are considered transitory, if present at the Site. The Site is not part of a nature 
preserve, or park and the habitat provided by the Site appears to be similar to surrounding areas, 
therefore the Site is not anticipated to provide critical habitat. The Site is situated outside the ranges of 
the Red Wine Mountain, Lac Joseph and Mealy Mountain Caribou herds and lies on the fringe of the 
range of the George River Caribou herd (based on Schmelzer et al., 2004); therefore, the Site is not 
considered part of a Caribou migratory corridor.   

Exposed bedrock and shallow soil conditions (less than 0.3 m) exist within the property boundaries of the 
Upper Site. There are several small freshwater ponds located within the property boundaries of the Upper 
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Site including the former water supply pond and several immediately adjacent along the former roadway 
to the Lower Site. All ponds range in surface area from approximately 300 m2 to 11,000 m2. 

Based on the above considerations, the Site is not considered an environmentally sensitive area. 

5.5 Climatic Conditions 

The typical climate for the general area of Cape Makkovik is subarctic and dominated by the winter 
season, a long, bitterly cold period with short, clear days, relatively little precipitation mostly in the form of 
snow, and low humidity. Summers are short and mild, with long days and a prevalence of frontal 
precipitation associated with maritime tropical air within traveling cyclones.  

Based on the Environment Canada Canadian Climate Normals from 1981- 2010 Station Data5 for the 
community of Nain, Labrador, the daily average temperature during this timeframe is -2.5°C.  The 
warmest month, on average, is August with an average temperature of 11.0 °C. The coolest month on 
average is January, with an average temperature of -17.6°C. Based on permafrost extent interpretations 
for Labrador, it is expected that either discontinuous or no permafrost is present at the Site. 

The average amount of precipitation (rainfall and snow) for each year between 1981-2010 in Nain is 
925.4 mm. The month with the most precipitation on average is July with 98.6 mm of precipitation. The 
month with the least precipitation on average is May with an average of 57.0 mm.  

Based on the Site climatic conditions, it is expected that contaminant transport would occur primarily 
during the short summer months when ground conditions are unfrozen and when the subsurface has 
thawed to the point that groundwater transport may occur. The possibility does exist that permafrost may 
exist with peaty areas where sufficient depth is present as Cape Makkovik is in an area where isolated 
permafrost may occur. However, based on site observations much of the Site consists of exposed 
bedrock with minimal surface soil. As previously mentioned in this report, the depth to groundwater at the 
Site is unknown. The provincial Water Resources Management Division of the Municipal Affairs and 
Environment Department was contacted to determine if any specific data regarding groundwater depths 
at Cape Makkovik existed.  The groundwater resources manager for the Water Resources Management 
Division Dorothea Hanchar stated that no groundwater data for that area was on file. Precipitation from 
rainfall and snow is expected to percolate into the groundwater at the site via fractured bedrock. 

5.6 Areas/Contaminants of Environmental Concern 

As previously discussed in section 1.4 of this report, the Phase I ESA completed for the Site revealed the 
following contaminants and areas of potential environmental: 

> Petroleum Hydrocarbons: As a self-sufficient Gap Filler radar station in a remote location, 
significant quantities of fuel was formerly stored at the Site in ASTs, as well as in thousands of 
Petroleum, Oils and Lubricants drums. The Site also formerly contained a garage (i.e. motor pool) 
that was used to service on Site vehicles and heavy equipment, and a helicopter landing pad that 
contained drum storage and a portable fuel tank used for refueling helicopters. The potential for 
petroleum hydrocarbon impacts exist as a result of the historical petroleum storage and 
distribution activities conducted at the Site. The potential exists that liquids (ex. solvents) 
containing petroleum hydrocarbons may have been flushed into the site septic system.  

5 The closest Environment Canada Climate Station to Cape Makkovik is the community of Nain, Labrador. Climate information for 
the Site was used from this Climate Station. 
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Based on this information the main areas of concern for petroleum hydrocarbon contamination in 
soil at the Upper Site would include the former heating and generator room, former motor pool 
area, former septic tank, former AST (upper tank farm), along with the former product pipelines, 
the former helicopter landing area, the former disaster shack, former pumphouse building located 
near the former water supply pond and the 1987 disposal site.  

For the Lower Site the main areas of concern for petroleum hydrocarbon contamination in soil 
would be the former AST (lower tank farm), former drum storage area and former pumphouse 
located along the roadway near the Lower Site. 

Other areas/media of concern include the surface water and sediment within the former water 
supply pond and several ponds located immediately adjacent to the former roadway as these 
areas could have been used as a dumpsite when the former Radar Station was decommissioned.   

> Heavy Metals: Possible sources of heavy metals may be associated with vehicle repairs at the 
former motor pool building and helicopter repairs at the former helicopter pad area. In addition, 
the former on Site buildings were constructed in the early 1950s; therefore, the potential exists 
that lead/mercury based paint was used on the interior and exterior surfaces which may have 
potentially impacted the surface soils. Also, metal parameters such as lead, chromium and 
cadmium may have existed in waste oils and other petroleum hydrocarbon mixtures used at the 
Site. The potential exists that liquids (ex. solvents) containing heavy metals may have been also 
flushed into the site septic system.  

Based on this information the main areas of concern for metals contamination in soil at the Upper 
Site would include the former heating and generator room, former motor pool area, former septic 
tank, the former helicopter landing area, former disaster shack, former radome and 
communication towers, former pumphouse building located near the former water supply pond 
and the 1987 disposal site.  

For the Lower Site the main areas of concern for metal contamination in soil would be the former 
drum storage area and former pumphouse located along the roadway near the Lower Site. 

Other media of concern include the surface water and sediment within the former water supply 
pond and several ponds located immediately adjacent to the former roadway as this areas could 
have been used as a dumpsite when the former Radar Station was decommissioned.   

> Polychlorinated Biphenyls (PCBs): Past uses of PCBs were identified through the records 
review and regulatory responses. PCBs were historically used as an insulator and coolant in 
electrical transformers and capacitors at the Site. PCBs were commonly used because they are 
chemically inert, not affected by acids and corrosive chemicals, do not conduct electricity and will 
not burn (only at extremely high temperatures). Although the United States banned the use of 
PCBs in 1972, the Cape Makkovik (Aillik) station was operated from 1957 to 1961; therefore they 
may have been used at the Site. PCB containing paint may also have been used at the Site. The 
potential exists that liquids (ex. solvents) containing PCBs may have been flushed into the site 
septic system.  

Based on this information the main areas of concern for PCB contamination in soil at the Upper 
Site would include the former heating and generator room, former motor pool area, former septic 
tank, former helicopter landing area, former radome and communication towers and the1987 
disposal site.  

For the Lower Site the main areas of concern for metal contamination in soil would be the former 
drum storage area and former pumphouse located along the roadway near the Lower Site. 
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Other media of concern include the sediment within the former water supply pond and several 
ponds located immediately adjacent to the former roadway as this areas could have been used 
as a dumpsite when the former Radar Station was decommissioned.   

> Polycyclic Aromatic Hydrocarbons (PAHs): The Site decommissioning program was 
completed under the approval of ENVC in 1987, and included the razing of all remaining 
structures and the burning of all materials on Site, followed by the burying and covering of the 
debris and other remaining materials which may have resulted in the production of PAHs. PAHs 
may have also existed in the diesel fuel stored and used on Site. The potential exists that liquids 
(ex. solvents) containing PAHs may have been flushed into the site septic system.  

Based on this information the main areas of concern for PAH contamination in soil at the Upper 
Site would include the former heating and generator room, former motor pool area, former septic 
tank, former AST (upper tank farm), along with the former product pipelines, the former helicopter 
landing area, the former disaster shack, former pumphouse building located near the former 
water supply pond and the 1987 disposal site.  

For the Lower Site the main areas of concern for PAH contamination in soil would be the former 
AST (lower tank farm), former drum storage area and former pumphouse located along the 
roadway near the Lower Site. 

Other media of concern include the surface water and sediment within the former water supply 
pond and several ponds located immediately adjacent to the former roadway as this areas could 
have been used as a dumpsite when the former Radar Station was decommissioned.   

> Volatile Organic Compounds: Cleaning solvents and other volatile liquids may have been used 
throughout the Site. VOCs may be from paints and coatings, solvents, hydrocarbon fuels and 
building materials such as building adhesives, wall boards and ceiling tiles that may have existed 
at this site. The potential exists that liquids (ex. solvents) containing VOCs may have been 
flushed into the site septic system.  

Based on this information the main areas of concern for VOC contamination in soil at the Upper 
Site would include the former heating and generator room, former motor pool area, former septic 
tank, the former disaster shack, former pumphouse building located near the former water supply 
pond and the 1987 disposal site.  

For the Lower Site the main areas of concern for VOC contamination in soil would be the former 
pumphouse located along the roadway near the Lower Site. 

Other media of concern include the sediment within the former water supply pond and several 
ponds located immediately adjacent to the former roadway as this areas could have been used 
as a dumpsite when the former Radar Station was decommissioned.   

Pesticides: Pesticides may have been used in the paint to prevent vegetation growth on the 
exterior surfaces of all building structures on the site. 

Based on this information the main areas of concern for pesticide contamination in soil at the 
Upper Site would include the former heating and generator room, former motor pool area, former 
disaster shack and the 1987 disposal site.  

There were no other areas/media of concern located throughout the entire Site for Pesticides. 

Dioxins & Furans: Dioxins & Furans may have been produced from the wood burning during the 
demolition of the site especially if the wood had been chemically treated. 
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Based on this information the main area of concern for dioxin and furan contamination in soil at 
the Upper Site would the 1987 disposal site.  

There were no other areas/media of concern located throughout the entire Site for Dioxins & 
Furans. 

5.7 Distribution of Contaminants of Concern 

For the purpose of this Phase II ESA CSM, the contaminants of concern suspected in section 5.6 of this 
report were identified by comparing analytical results reported for soil, sediment and surface water to the 
applicable Federal CCME and Provincial ARBCA guidelines as outlined in section 2 of this report. Table 
11 of this report provides a summary of the contaminants of concern exceeding applicable guidelines at 
the areas of concern throughout the Site.   

Table 11: Contaminants of Concern Exceeding Applicable Guidelines 

Area of 
Environment
al Concern 

Samples Exceeding 
Applicable Guidelines 

Exceeding 
Contaminant 
Groups 

Parameters Exceeding 
and Magnitude of 
Exceedance 

Sample 
Media 

Upper Site 

Former 
Barracks 

HANGER-SOIL-2 Metals Zinc (1.1X) Soil 

HANGER-SOIL-4 Pesticides 
Chlordane (520X), DDT 
and metabolites (47.5X), 
heptachlor (36.3X) 

Soil 

1987 
Disposal Site 

1987-SOIL-1, 1987-SOIL-
2, 1987-SOIL-3, 1987-
SOIL-4, 1987-SOIL-5, 
1987-SOIL-6, 1987-SOIL-
7, 1987-SOIL-8, 1987-
SOIL-9, 1987-SOIL-10, 
1987-SOIL-11 & 1987-
SOIL-12 

Metals 

 

 

 

 

Vanadium (1.5X – 1.8X) 

Soil 

Former 
Septic Tank SEPTIC-SOIL-1 Metals Antimony (1.0X)1 Soil 

Former 
Helicopter 
Pad 

HEL-SOIL-3 Metals 
Arsenic (1.0X)1  

Copper (1.2X) Soil 

Former 
Radome 

RADOME-SOIL-1 Metals 
Copper (1X) 

Zinc (1.6X) 
Soil 

RADOME-SOIL-2 Metals Zinc (1.6X) Soil 

Former 
Communicati
on Towers 

TOWER-SOIL-3 & 
TOWER-SOIL-4 Metals 

 

Zinc (1.9 – 5.6X) Soil 
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Area of 
Environment
al Concern 

Samples Exceeding 
Applicable Guidelines 

Exceeding 
Contaminant 
Groups 

Parameters Exceeding 
and Magnitude of 
Exceedance 

Sample 
Media 

Upper Site 

Former 
Disaster 
Shack 

SHACK-SOIL-2 Metals 
Lead (1.3X)1 

Soil 

Lower Site 

Former 
Pumphouse 
Building 

LPUMP-SOIL-3 PAHs, Metals 

Phenanthrene (2.4X) 

Molybdenum (1.4X)1 

Zinc (1.9X) 

Soil 

On-site Freshwater Ponds 

Freshwater 
Ponds 

SED-1 Metals 

Arsenic (1.3X ISQG, < 
PEL) 

Lead (2.5X ISQG, < 
PEL) 

Sediment 

SED-2 Metals, Petroleum 
hydrocarbons, 

Copper (2.7X ISQG, < 
PEL)1  

Lead (1.1X ISQG, < 
PEL) 

Mercury (1.1X ISQG, < 
PEL) 

Modified TPH (5.7X) 

Sediment 

SW-1  Metals Copper (1X)1 Surface 
Water 

SW-2 Metals 

Aluminum (4.3X)1  

Copper (3.2X)1  

Iron (1.8X)1 

Surface 
Water 

Former Water 
Supply Pond WSUPPLY-SED-3 Metals Chromium (3.4X ISQG, 

1.3X PEL) Sediment 

Background Freshwater Ponds 

Freshwater 
Ponds  

BG-SED-1 & BG-SED-2  Petroleum 
hydrocarbons 

Modified TPH (1.1X -
1.3X) Sediment 

BG-SED-1 Metals Copper (1.6X ISQG, < 
PEL) Sediment 
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Area of 
Environment
al Concern 

Samples Exceeding 
Applicable Guidelines 

Exceeding 
Contaminant 
Groups 

Parameters Exceeding 
and Magnitude of 
Exceedance 

Sample 
Media 

Upper Site 

BG-SED-2 Metals 
Cadmium (2.3X ISQG, < 
PEL), Zinc 1.6X ISQG, 
< PEL) 

Sediment 

Freshwater 
Ponds 

BG-SW-1 Metals Aluminum (1.4X), 
Copper (1.1X) 

Surface 
Water 

BG-SW-2 Metals Aluminum (2.4X) Surface 
Water 

Table Notes 

1 Samples underlined are considered naturally occurring. 

Petroleum Hydrocarbon Distribution 
At the request of SNCL, Maxxam Analytics compared the chromatograms of all on-site sediment samples 
(SED-2) and background sediment samples (BG-SED-1 & BG-SED-2) which contained concentrations of 
petroleum hydrocarbons exceeding applicable guidelines to determine if they were a result of the 
presence of natural occurring hydrocarbon compounds derived from plants (phytogenic) or hydrocarbon 
compounds associated with petroleum products or petroleum sources that were used on-site 
(petrogenic).  

Results of the chromatogram review revealed that sediment sample SED-2 collected from an on-site 
pond near the former roadway contained concentrations of modified TPH resembling a weathered fuel oil 
fraction. Lateral and vertical delineation has not been completed in this contaminated area as it was not 
part of the work scope. The remaining background samples were a result of phytogenic sources (as 
interpreted by Maxxam Analytics) and not related to any petrogenic or petroleum products that may have 
been historically used at the Site. Therefore, the TPH identified in this pond, located adjacent to the 
roadway, is likely sourced from historical operations at the Site, and may be related to impacts from 
vehicle use on the roadway, or from the pipeline which was assumed to run adjacent to the roadway. The 
historical pipeline was used to transport diesel from the lower portion to upper portion of the Site. These 
hydrocarbon impacts appear to be very localized, as no other petroleum hydrocarbon impacts (greater 
than applicable guidelines) were identified in soil samples collected anywhere at the Site, or in sediment 
or surface water at any other ponds at the Site. 

It should be noted that several soil samples did not reach baseline at C50, however, this does not affect 
the conclusion based on the laboratory review of the soil chromatograms that with the exception of soil 
sample SEPTIC-SOIL-1, all on-site and background soil samples containing hydrocarbons were a result 
of phytogenic sources. Based on the reported volume of petroleum hydrocarbons used and stored at the 
Site it was not expected that all soil samples collected would not contain concentrations above applicable 
guidelines. However, all soil samples were collected in the areas (which could be located) suspected of 
containing contaminated petroleum hydrocarbon soil as identified from the GHD Phase I ESA. 

Refer to Figure 12, Appendix A for the location of sediment sample SED-2. 
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Metals Distribution 

Soil samples collected from the Site were compared against the background concentrations to determine 
if metal exceedances on-site were natural occurring or related to historical activities.  8 background soil 
samples (BG-SOIL-1-BG-SOIL-8) were collected in off-site areas not suspected of being contaminated. A 
review of analytical results show that none of the background soil samples contained metal 
concentrations that exceed the applicable CCME guidelines.   

As identified in Table 11 of this report, metal contamination not considered naturally occurring in soil is 
located throughout the Site. For the Upper Site metal contamination in surface soil is located in the area 
of the former barracks, 1987 Disposal Site, former helicopter pad, former radome and former 
communication towers. For the Lower Site the former pumphouse area has areas of contaminated metals 
in surface soil. Lateral and vertical distribution has not been completed in these contaminated areas as it 
was not part of the work scope. 

To determine whether the site concentrations were significantly different than background concentrations, 
the Wilcoxon Rank-Sum test was used. This statistical test evaluates the difference between two data 
sets by calculating a Z-score; if the Z-score fall outside the range of ±3 then there is less than 1% chance 
that differences between site data and background data are due to chance alone.  Z-scores for antimony 
(-0.7), arsenic (-1.7), lead (-1.1), and molybdenum (1.4) are within the range of ±3; as such site 
concentrations of antimony, arsenic, lead, and molybdenum are not considered to be significantly 
different from background concentrations.  Z-scores for zinc (-3.7), vanadium (-3.8), and copper (-3.2) fall 
outside the range of ±3.  Therefore exceedances identified in soil samples collected from the Site for zinc, 
vanadium, and copper are not considered to be naturally occurring and are attributed to historical site 
activities. 

Of the metals that are considered to be significantly different than background, the magnitude of 
exceedances at the Site are considered to be relatively low (i.e. 1X for copper, 2X for zinc and 2X for 
vanadium), with the exception of the zinc concentration identified in one sample (TOWER-SOIL-4) with a 
magnitude of exceedance of 6X the CCME guideline. Localized impacts may be present at the former 
communication towers; however, overall the metal concentrations identified in soil at the Upper Site and 
Lower Site would not be considered to have significant wide-spread impacts.        

Metal contamination in sediment was also identified in sediment samples SED-1 and SED-2 collected 
from on-site ponds. Concentrations of metals in sediment were compared to CCME ISQG and PEL 
values. CCME ISQGs are threshold effect levels, which indicate the concentration below which adverse 
effects are expected to occur rarely (CCME, 2001). The PEL is an upper value, defining the level above 
which adverse effects are expected to occur frequently (CCME, 2001). The range between the ISQG is 
considered a possible effects range, within which adverse effects may occasionally occur (CCME, 2001). 
For sample SED-1, the metal parameters arsenic and lead exceeded applicable CCME ISQGs, but were 
below the CCME PELs. For sample SED-2, the metal parameters copper, lead and mercury exceeded 
applicable CCME ISQG, but were also below the PEL. Chromium in one of the three samples collected 
from the former water supply pond (WSUPPLY-SED-3) exceeded both the CCME ISQG and the PEL; 
however, the other two sediment samples collected from this water supply pond had chromium 
concentrations well below the CCME ISQG and PEL values. With the exception of copper, none of the 
other metal parameters detected in on-site sediment exceeding applicable CCME guidelines were 
detected in the background sediment samples. Lateral and vertical distribution has not been completed in 
these contaminated areas as it was not part of the work scope. Overall, for sediment at the Site, the minor 
copper ISQG exceedances measured in samples from the two ponds would be unlikely to result in 
significant impacts to aquatic biota, and may be attributable to background concentrations. Copper 
exceedances were identified in Site sample SED-2 (98 mg/kg) and in a sample from background location 
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BG-SED-1 (56 mg/kg). These copper exceedances measured on-Site and at off-Site background 
locations are relatively similar/within the same order of magnitude. 

The only exceedance of a PEL value was for chromium in the water supply pond; however, since the 
other two sediment samples collected from this pond had concentrations of chromium well below the PEL 
as well as the ISQG value, it is not anticipated that chromium-impacted sediments are widespread 
throughout the pond. 

Metal contamination in surface water was also identified in surface water samples SW-1 and SW-2 
collected from on-site ponds. The metal parameter copper in sample SW-1 and metal parameters 
aluminum, copper and iron in sample SW-2 exceeded applicable CCME guidelines. Aluminum and 
copper in background surface water samples also exceeded applicable CCME guidelines; therefore, it is 
possible that elevated concentrations of aluminum and copper could be associated with natural 
background conditions at the Site and in the area. The concentrations of aluminum and copper measured 
in surface water on-Site and at off-Site background locations are relatively similar/within the same order 
of magnitude. Two of the three aluminum guideline exceedances were identified in samples collected 
from off-Site ponds considered to be representative of background conditions: aluminum in BG-SW-1 was 
measured at 140 ug/L, and at 240 ug/L at BG-SW-2. The maximum concentration of aluminum measured 
at the Site ponds was 430 ug/L, in a sample collected at SW-2. Copper guideline exceedances were also 
identified in three samples; however, two of these were collected on-Site, while one was collected from a 
background pond, as follows: 2.9 ug/L at SW-1, 6.4 ug/L at SW-2, and 2.2 ug/L at BG-SW-1. 

Based on site observations and information gathered from the Phase I ESA, there was no evidence of 
garbage dumping or any other evidence of human activity at the on-site ponds. Each of the ponds 
sampled on-site were shallow and the water was clear allowing any construction debris or any garbage 
from human activity to be easily visible. It should also be noted that the turbidity reported by the 
laboratory for sample SW-2 (1.1 NTU) was higher than all other samples (range of 0.24 to 0.70 NTU). The 
maximum concentration of iron measured at the Site ponds was 540 ug/L, in a sample collected at SW-2. 
The maximum background concentration of iron measured was 270 ug/L, in a sample collected at BG-
SW-2. Since iron tends to prefer to remain bound to sediment, the elevated total iron concentration 
measured in this sample is likely associated with sediment and/or particulate matter present in the 
sample. Measured total aluminum and copper concentrations were also likely elevated by the presence of 
suspended sediments/particulate matter in SW-2. Therefore, overall, it is likely that the elevated metals 
concentrations identified in samples SW-1 and SW-2 at the Site are attributable to local background 
conditions (i.e., for aluminum and copper) and/or to the elevated turbidity measured in the SW-2 sample 
(i.e., for aluminum, copper and iron). As a result, anthropogenic impacts to surface water at the Site are 
likely to be limited or not present. 

PAH Distribution  

As identified in Table 11, PAH contamination in surface soil is located at the Lower Site former 
pumphouse building. Lateral and vertical distribution has not been completed in this area as it was not 
part of the work scope.  Phenanthrene was the only PAH identified at concentrations greater than the 
applicable CCME guideline. Concentrations of phenanthrene were reported at 0.11 mg/kg (LPUMP-SOIL-
3). The lowest applicable CCME guideline for phenanthrene is 0.046 mg/kg, and is protective of surface 
water for freshwater aquatic life (CCME, 2010). 

A review of the laboratory results indicates that none of the background soil samples collected (BG-SOIL-
1 – BG-SOIL-8) contained concentrations of PAHs reported above laboratory detection limits. As a result, 
all PAH contamination in surface soil at the site is considered anthropogenic and not naturally occurring. 
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Pesticide Distribution 

4 soil samples were collected throughout the Upper Site and submitted for pesticide analysis. A review of 
the laboratory results has revealed that soil sample HANGER-SOIL-4 collected around the perimeter of 
the former barracks building contained concentrations of pesticides exceeding applicable guidelines. 
Lateral and vertical distribution has not been completed in this contaminated area as it was not part of the 
work scope. It is likely that the pesticides detected in soil at this one location were associated with treated 
building materials associated with historical buildings at the Site. Heptachlor was used from the early 
1950s to 1970s to control termites and other insects in and around buildings (US EPA, 1992). DDT was 
also used in buildings for pest control (NPIC, 1999). Chlordane was also used to control termites, and 
was often applied underground under the foundation of buildings or to the above ground structure (US 
EPA, 1986). Due to the inferred historical use of these pesticides at the Site, it is likely that pesticide-
impacted soil would be localized to the areas immediately surrounding the foundations of former buildings 
at the Site. 

5.8 Contaminant Transport Pathways  

Non-volatile chemicals in soil exceeding generic CCME or applicable provincial guidelines consist of 
metals, pesticides and PAHs.  No volatile chemicals in soil exceeded applicable guidelines, therefore 
chemical transport and exposure pathways involving vapour phase chemicals in soil are considered 
incomplete. Based on climatic conditions at the Site and the physic-chemical properties of the non-volatile 
contaminants, significant degradation is not anticipated.   

Non-volatile chemicals in sediment exceeding generic CCME or provincial ARBCA guidelines (note – 
these guidelines are derived to protect ecological receptors) consist of modified TPH and metals.  
Although these chemicals can be expected to partition to surface water, TPH in particular sorbs strongly 
to organic matter and therefore would primarily be expected to be retained in sediment.  Depending on 
the hydrodynamic conditions of the individual water bodies, sediment hosted chemicals may either be 
sequestered in the waterbody, or be transported downstream. No volatile chemicals analysed in sediment 
exceeded applicable guidelines. 

Non-volatile chemicals in surface water exceeding generic CCME or provincial ARBCA guidelines (note – 
these guidelines are derived to protect ecological receptors) consist of metals (aluminum, copper, iron).  
Metals in surface water may partition between sediment and surface water, be transported downstream in 
surface water and may be transported to groundwater if the surface water features recharge groundwater 
at the Site. It should be noted that these metal parameters (aluminum, copper, iron) identified at the Site 
are considered naturally occurring. 

5.9 Human And Ecological Receptors 
Based on the remoteness and current use of the Site, the human receptors of concern are assumed to 
consist solely of occasional visitors (e.g. involved in hunting). The terrestrial ecological receptors are 
considered to include birds, plants and invertebrates and mammals. Aquatic ecological receptors are 
considered to consist of plant and invertebrate communities and fish. The terrestrial foodweb is likely 
linked to the aquatic foodweb, therefore mammals and birds may also be exposed to contaminants of 
concern in the aquatic environment present on the Site.    
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5.10 Receptor Contaminant Exposure Pathways 
An exposure pathway describes the mechanism through which a chemical may be contacted by a 
receptor. There must be a complete exposure pathway from the source of contaminant in the 
environment (i.e. in soil, groundwater or air) to human or ecological receptors in order for chemical 
exposure to occur.  A complete contaminant exposure pathway consists of the following four basic 
components: 

> A source and mechanism of chemical release to the environment; 

> An environmental transport medium/mechanism; 

> A point of contact (exposure point) for receptors with the COC; and 

> A route of intake at the exposure point for the chemical into the receptor. 

If one of these four elements is missing, then the exposure pathway can be considered incomplete and 
there is no intake (or potential health risks) associated with that pathway. The presence or absence of 
any of these elements depends on site specific conditions. All potential human exposure pathways for 
contaminants at the Site consist of the following: 

> Outdoor ingestion of surface/subsurface soil;  

> Outdoor dermal contact of surface/subsurface soil;  

> Outdoor inhalation of dust derived from surface/subsurface soil; 

> Outdoor ingestion of sediment; 

> Outdoor dermal contact with sediment; 

> Outdoor inhalation of dust or vapour from sediment; 

> Outdoor air inhalation of volatiles originating from surface and subsurface soil; 

> Indoor air inhalation of volatiles originating from surface and subsurface soil; 

> Ingestion of surface water; 

> Dermal contact with surface water; 

> Inhalation of vapour from surface water; 

> Ingestion of groundwater; 

> Dermal contact with groundwater; 

> Outdoor air inhalation of volatiles originating from groundwater; 

> Indoor air inhalation of volatiles originating from groundwater; 

> Ingestion of wild game, fish and plants; and 

> Ingestion of produce. 

All identified contaminants of concern consist of non-volatile chemicals and no structures or utilities are 
currently present or anticipated to be present in the future.  Although the Site does present opportunity for 
hunting, no produce cultivation is considered possible based on the proximity of the Site to the nearest 
community, climatic and soil conditions; additionally, the Site is considered as commercial land, and 
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exposure through ingestion of cultivated produce is not typically relevant to this land use type.  Although 
surface water features are present at the Site, the Site is considered a non-potable water use Site in 
consideration that a Site visitor would likely be concerned about bacterial (e.g. Giardia, etc.) infection from 
drinking surface water. Groundwater at the Site is considered predominantly bedrock hosted and 
inaccessible. Volatile contaminants were not identified in any media at the Site, and thus exposure 
pathways related to inhalation of volatiles were not relevant exposure pathways for receptors at the Site. 
Based on these considerations, the following contaminant exposure pathways applicable to a human 
receptor are considered to be potentially present: 

> Outdoor ingestion of surface/subsurface soil;  

> Outdoor dermal contact of surface/subsurface soil;  

> Outdoor inhalation of dust derived from surface/subsurface soil; 

> Outdoor ingestion of sediment; 

> Outdoor dermal contact with sediment; 

> Outdoor inhalation of dust or vapour from sediment; 

> Dermal contact with surface water; 

> Ingestion of wild game, fish and plants. 

With the exception of the ingestion of wild game route of exposure, all other exposure pathways are 
considered to only be potentially complete during the frost free days of the year. Ecological receptors are 
considered primarily exposed to contaminants through direct contact, ingestion of soil, sediment and 
surface water and ingestion of food items which may have accumulated contaminants present at the Site 
through root uptake and uptake following leaf deposition.     
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6 NCSCS CLASSIFICATION 
The NCSCS is a tool to aid in the evaluation of contaminated Sites. Its purpose is to provide scientific and 
technical assistance in the identification and prioritization of Sites, which may be considered to represent 
high, medium, or low risk.  The system classifies contaminated Sites into these general categories of risk 
in a systematic and rational manner, according to their current or potential adverse impact on human 
health and/or the environment.  

The NCSCS is not designed to provide either a qualitative or quantitative risk assessment, but rather is a 
tool specifically for the classification and prioritization of contaminated Sites.  The system screens Sites 
with respect to the need for further action (e.g., characterization, risk assessment, remediation, etc.) to 
protect human health and/or the environment. 

6.1 NCSCS Site Classification Categories 

Sites are classified on their individual characteristics in order to determine the appropriate classification 
(Class 1, 2, 3, or N) according to their priority for action, or Class INS (for Sites that require further 
information before they can be classified).  It should be noted that the term “action” here does not 
necessarily refer to remediation, but could also include risk assessment, risk management or further Site 
characterization and data collection.  The classification groupings are as follows: 

Class 1: High Priority for Action (Total NCSCS Score greater than 70) 

The available information indicates that action (e.g., further Site characterization, risk management, 
remediation, etc.) is required to address existing concerns.  Typically, Class 1 Sites show a propensity to 
high concern for several factors, and measured or observed impacts have been documented. (Note, this 
category was previously called “Action Required”.) 

Class 2: Medium Priority for Action (Total NCSCS Score between 50 and 69.9) 

The available information indicates that there is high potential for adverse impacts, although the threat to 
human health and the environment is generally not imminent.  Typically, for Class 2 there is no direct 
indication of off-Site contamination; however, the potential for off-Site migration tends to be rated high 
and therefore some action is likely required. (Note, this category was previously called “Action Likely 
Required”.) 

Class 3: Low Priority for Action (Total NCSCS Score between 37 and 49.9) 

The available information indicates that the Site is currently not a high concern.  However, additional 
investigation may be carried out to confirm the Site classification. (Note, this category was previously 
called “Action May Be Required”.)  

Class N: Not a Priority for Action (Total NCSCS Score less than 37) 

The available information indicates there is likely no significant environmental impact or human health 
threats.  There is likely no need for action unless new information becomes available indicating greater 
concerns, in which case, the Site should be re-examined. (Note, this category was previously called 
“Action Not Likely Required”.) 
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Class INS: Insufficient Information (>15% of Responses are “Do Not Know”) 

Although a minimum of a Phase I Environmental Site Assessment has been conducted for the Site, there 
appears to be insufficient information to classify the Site. In this event, additional information is required to 
address data gaps. 

6.2 NCSCS Score 

The results of the NCSCS completed for the former radar station located at Cape Makkovik, Labrador are 
included in Appendix H. 

The NCSCS evaluation completed for the Site revealed a total category score of 47.2 with a Class 3 site 
classification indicating “Low Priority for Action”. The scores for each of the sections of the NCSCS are 
given in Table 12 below. A Class 3 site classification has been given to the site based on the chemical 
hazards, exceedance factors, migration potential and exposure for each contaminant of concern 
identified. 

Table 12: NCSCS Category Scores 

NCSCS Category NCSCS Score 

Contaminant Characteristics Total score of 20.6 out of 33 

Migration Potential Total score of 8.8 out of 33 

Exposure Total score of 17.7 out of 34 

Total NCSCS Score For Site 47.2 out of 100 
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7 CONCLUSIONS  
Based on the information gathered and on observations made during this investigation the following 
conclusions include: 

Soil sampling Program 

> Results of the petroleum hydrocarbon sampling program revealed that none of the soil samples 
(including background samples) analyzed had petroleum hydrocarbon concentrations that 
exceeded applicable guidelines.  

> It should be noted that 14 soil samples did not reach baseline at C50 when analyzed for 
petroleum hydrocarbons. A further review of the laboratory data (chromatograms) by Maxxam 
Analytics confirmed that with the exception of soil sample SEPTIC-SOIL-1, all on-site and 
background soil samples containing petroleum hydrocarbon concentrations that did not reach 
baseline at C50 were a result of phytogenic sources and not related to any petrogenic or 
petroleum products that may have been historically used at the Site.  

> Results of the soil sampling program for PAHs revealed that the benzo(a)pyrene total potency 
equivalent factor was not exceeded in any of the soil samples collected at the Site or at 
background locations. However, the soil sampling did reveal select samples collected on site that 
contained concentrations of phenanthrene, only, exceeding the applicable CCME Environmental 
Health Soil Quality Guideline (EHSQG) which is based on the non-carcinogenic effects of PAHs 
and is protective of surface water for freshwater aquatic life. Concentrations of phenanthrene 
exceeding this CCME EHSQG were detected in the area of the former pumphouse building 
(Lower Site) (LPUMP-SOIL-3). No background soil samples contained concentrations of PAHs 
exceeding applicable guidelines. As a result, all phenanthrene soil contamination at the site is 
expected to be a result of historical site activities. 

> Soil samples collected from the Site were compared against the background concentrations to 
determine if metal exceedances on-site were natural occurring or related to historical activities.  
8 background soil samples (BG-SOIL-1-BG-SOIL-8) were collected in off-site areas not 
suspected of being contaminated. A review of analytical results show that none of the 
background soil samples contained metal concentrations that exceed the applicable CCME 
guidelines. To determine whether the site concentrations were significantly different than 
background concentrations, the Wilcoxon Rank-Sum test was used. Results of the test revealed 
that only the metal parameters zinc, vanadium and copper were not considered to be naturally 
occurring and are attributed to historical site activities. All other metal parameters exceeding 
CCME guidelines were not considered to be significantly different from background 
concentrations. As a result, metal contamination identified at the Upper Site in surface soil is 
located in the area of the former barracks (HANGER-SOIL-2), 1987 Disposal Site (1987-SOIL-1 
to 1987-SOIL-12), former helicopter pad (HEL-SOIL-3), former radome (RADOME-SOIL-1 & 
RADOME-SOIL-2) and former communication towers (TOWER-SOIL-3, TOWER-SOIL-4). For 
the Lower Site the former pumphouse (LPUMP-SOIL-3) area has areas of contaminated metals 
in surface soil. 

> Results of the soil sampling program revealed concentrations of pesticides exceeding applicable 
CCME CSQGs in one sample collected from the perimeter of the former barracks building 
(HANGER-SOIL-4). It should be noted that due to the extensive list of pesticide/herbicide 
parameters and lack of guidelines, there still remain reported parameters that do not have 
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existing guidelines for comparison purposes. Based on a review of guidelines and achievable 
laboratory detection limits, criteria were selected in an attempt to cover as many parameters for 
pesticides/herbicides as possible. As a result, analytical results for pesticides/herbicides were 
screened against CCME guidelines and Ontario and Alberta provincial guidelines. The 
concentrations of pesticides measured in this sample are likely associated with building 
materials, treated to combat pests (e.g., termites), and thus associated impacts to soil are likely 
to be localized to the areas immediately surrounding the foundations of buildings historically 
present at the Site. 

> Results of the soil sampling program revealed that all on-site samples analyzed for VOCs, PCBs, 
and Dioxins and Furans contained concentrations that were either below applicable CCME or 
Atlantic Risk-Based Corrective Action (ARBCA) guidelines or laboratory detection limits. 

> The NCSCS evaluation completed for the Site revealed a total category score of 47.2 with a 
Class 3 site classification indicating “Low Priority for Action”. 

Sediment sampling Program 

> Results of the petroleum hydrocarbon sampling program revealed that sample SED-2 and 
background samples BG-SED-1 and BG-SED-2 collected from 3 different freshwater ponds 
contained concentrations exceeding the applicable ARBCA guidelines. However, with the 
exception of SED-2, a review of the laboratory data (chromatograms) by Maxxam Analytics 
revealed that sediment samples BG-SED-1 and BG-SED-2 contain hydrocarbons that are a 
result of phytogenic sources. Sample SED-2 contains a modified Total Petroleum Hydrocarbon 
(TPH) which resembles a weathered fuel oil fraction. Therefore, the TPH identified in this pond, 
located adjacent to the roadway and approximately 0.6 kilometers (kms) northwest of the Upper 
Site, is likely sourced from historical operations at the Site, and may be related to impacts from 
vehicle use on the roadway, or from the pipeline which was assumed to run adjacent to the 
roadway. The historical pipeline was used to transport diesel from the lower portion to upper 
portion of the Site. These hydrocarbon impacts appear to be very localized, as no other 
petroleum hydrocarbon impacts (greater than applicable guidelines) were identified in soil 
samples collected anywhere at the Site, or in sediment or surface water at any other ponds at 
the Site. 

> Results of the sediment sampling program revealed concentrations of metals at two of the on-
site freshwater ponds (SED-1 & SED-2), former water supply pond (WSUPPLY-SED-3) and 
background samples BG-SED-1 and BG-SED-2 exceeding the applicable CCME ISQG; 
chromium in one sample from the former water supply pond (WSUPPLY-SED-3) also exceeded 
the PEL. The minor ISQG exceedances measured in samples from the two ponds would be 
unlikely to result in significant impacts to aquatic biota, and may be attributable to background 
concentrations (e.g., copper). The only exceedance of a PEL concentration was for chromium in 
the water supply pond; however, since the other two sediment samples collected from this water 
supply pond had concentrations of chromium well below the PEL as well as the ISQG value, it is 
not anticipated that chromium-impacted sediments are widespread throughout this pond. 

> Results of the sediment sampling program revealed that all on-site samples analyzed for VOCs, 
PAHs and PCBs contained concentrations that were either below applicable CCME or ARBCA 
guidelines or laboratory detection limits. 
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Surface Water Sampling Program 

> Metal contamination in surface water was also identified in surface water samples SW-1 and 
SW-2 collected from on-site ponds. The metal parameter copper in sample SW-1 and metal 
parameters aluminum, copper and iron in sample SW-2 exceeded applicable CCME guidelines. 
Aluminum and copper in background surface water samples also exceeded applicable CCME 
guidelines; therefore, it is possible that elevated concentrations of aluminum and copper could 
be associated with natural background conditions at the Site and in the area. The concentrations 
of aluminum and copper measured in surface water on-Site and at off-Site background locations 
are relatively similar/within the same order of magnitude. Two of the three aluminum guideline 
exceedances were identified in samples collected from off-Site ponds considered to be 
representative of background conditions: aluminum in BG-SW-1 was measured at 140 ug/L, and 
at 240 ug/L at BG-SW-2. The maximum concentration of aluminum measured at the Site ponds 
was 430 ug/L, in a sample collected at SW-2. Copper guideline exceedances were also identified 
in three samples; however, two of these were collected on-Site, while one was collected from a 
background pond, as follows: 2.9 ug/L at SW-1, 6.4 ug/L at SW-2, and 2.2 ug/L at BG-SW-1.  

Based on site observations and information gathered from the Phase I ESA, there was no 
evidence of garbage dumping or any other evidence of human activity at the on-site ponds. Each 
of the ponds sampled on-site were shallow and the water was clear allowing any construction 
debris or any garbage from human activity to be easily visible. It should also be noted that the 
turbidity reported by the laboratory for sample SW-2 (1.1 NTU) was higher than all other samples 
(range of 0.24 to 0.70 NTU). The maximum concentration of iron measured at the Site ponds 
was 540 ug/L, in a sample collected at SW-2. The maximum background concentration of iron 
measured was 270 ug/L, in a sample collected at BG-SW-2. Since iron tends to prefer to remain 
bound to sediment, the elevated total iron concentration measured in this sample is likely 
associated with sediment and/or particulate matter present in the sample. Measured total 
aluminum and copper concentrations were also likely elevated by the presence of suspended 
sediments/particulate matter in SW-2. Therefore, overall, it is likely that the elevated metals 
concentrations identified in samples SW-1 and SW-2 at the Site are attributable to local 
background conditions (i.e., for aluminum and copper) and/or to the elevated turbidity measured 
in the SW-2 sample (i.e., for aluminum, copper and iron). As a result, anthropogenic impacts to 
surface water at the Site are likely to be limited or not present. 

> Results of the surface water sampling program revealed that all on-site samples analyzed for 
petroleum hydrocarbons and PAHs contained concentrations that were either below applicable 
CCME or ARBCA guidelines or laboratory detection limits. 

Asbestos Sampling Program 

> Results of the asbestos sampling program revealed that 4 (including 1 duplicate sample) of the 
twelve samples collected throughout the Upper Site contained asbestos concentrations 
exceeding the applicable provincial guideline of >1%. Samples A3 (Grey Building Siding - 
Chrysotile 15%), A4 (Brown Insulation - Amosite 20%), A11 (Black Felt - Chrysotile 7%) and A12 
(Grey Building Siding - Duplicate of A3) (Chrysotile 15%) all exceeded the applicable provincial 
guideline. Samples A3 and duplicate sample A12 were collected from the 1987 Disposal Site, 
sample A4 was collected near the former radome foundation and sample A11 was collected near 
the former barracks foundation. 

> With the exception of samples A10 and A11 collected from the perimeter of the former barrack 
foundation, all other samples collected that contained asbestos concentrations exceeding 
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provincial guidelines were buried on site. Small quantities of asbestos containing tar (sample 
A10) and felt (sample A11) exceeding guidelines along with small pieces of building siding and 
floor tiles resembling materials sampled at the 1987 disposal site were visible on surface soil 
near the former barracks and radome foundations. Based on site observations, none of the 
asbestos containing material in this area is expected to release asbestos fibers unless they are 
disturbed or damaged in some way. As a result, no harmful effects to humans or the 
environment is expected to occur from any asbestos materials at the site. 
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8 RECOMMENDATIONS 
Although lateral and vertical delineation of contaminants in soil has not been achieved during the 
Phase II ESA, visual and in-situ investigation revealed that the depth to bedrock in many of these 
areas is not much greater than the depth at which the majority of the surface soil samples were 
collected (0.3m). This outcropping of bedrock across the site would result in geophysical delineation of 
soil impacts. Visual observations of the area including the former barracks, former septic tank, former 
radome and former communication towers report exposed bedrock and minimal surface soil cover, 
which again indicates that bedrock likely serves as geophysical delineation at these APECs. Historical 
Site use and operations are well-understood, and identified impacts appear to be localized to the 
areas immediately surrounding historical infrastructure (e.g., foundations of buildings) at the Site. 
Areas surrounding these APECs have been adequately characterized to enable the evaluation of 
identified impacts through risk assessment. As a result, further delineation or characterization of 
contaminants in surficial soil, surface water or sediment is not required to evaluate on-site 
contamination.   

The recommended risk management strategy for this site, based on Step 7 of the Federal Approach to 
Contaminated Sites, would be to conduct a limited risk assessment to address the potential for risk to 
the environment or human health using the available information for all media of concern that were 
sampled. 

Based on the information collected and the presence of contaminants exceeding applicable guidelines 
or background, a future limited risk assessment will include the following:      

> Conduct a risk based review of the existing data and information to expand on the current 
conceptual site model completed as part of this mandate for the site in a Problem Formulation. 
The Problem Formulation forms the framework of a risk assessment for a site under a given land 
use. The framework provides a systematic and quantitative means of identifying contaminants of 
potential concern (COPCs) specific to human health or ecological receptors, receptors of 
concern (ROCs) that have the potential to be present at the Site, and the potential exposure 
pathways between COPCs and ROCs in a completed conceptual site model; and 

> If potentially operable exposure pathways are identified between COPCs and ROCs, conduct a 
preliminary quantitative or qualitative assessment of the potential risks associated with potential 
exposures. Results of the risk assessment will be used to support the rationale for no further 
investigation or management of the reported site impacts. This step would take into 
consideration the potential environmental effects associated with measured exceedances and 
relative differences from regional background conditions at the Site. 

Due to the limits of surficial soil and remote access to the area, groundwater was not investigated 
within the scope of this ESA and was not identified or observed during investigations at the Site; 
therefore, any potential for impacts associated with groundwater will not be evaluated as there in no 
data collected for this media or associated exposure pathways. Since groundwater at the Site is 
presumed to be primarily located within bedrock, it is relatively inaccessible to human and ecological 
ROCs at the Site. Groundwater would only become accessible for potential exposure to ROCs as it 
migrates into surface water bodies at the Site; surface water samples have been collected from on-
Site ponds to enable a direct evaluation of potential exposure and effects to ROCs at the Site. As a 
result, the lack of information about groundwater quality will not limit the completion of a human health 
and ecological risk assessment for the Site.  
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9 CLOSURE 
This report has been prepared by SNCL for Defense Construction Canada, Department of National 
Defence and the NL Department of Municipal Affairs and the Environment. It is intended for the sole and 
exclusive use of Defense Construction Canada, Department of National Defence and the NL Department 
of Municipal Affairs and the Environment, their affiliated companies and partners, and their respective 
insurers, agents, employees and advisors. Any use, reliance on or decision made by any person other 
than Defense Construction Canada, Department of National Defence and the NL Department of Municipal 
Affairs and the Environment based on this report is the sole responsibility of such other person. Defense 
Construction Canada, Department of National Defence and the NL Department of Municipal Affairs and 
the Environment and SNCL make no representation or warranty to any other person with regard to this 
report and the work referred to in this report and they accept no duty of care to any other person or any 
liability or responsibility whatsoever for any losses, expenses, damages, fines, penalties or other harm 
that may be suffered or incurred by any other person as a result of the use of, reliance on, and decision 
made or any action taken based on this report or the work referred to in this report. 

The investigation undertaken by SNCL with respect to this report and any conclusions or 
recommendations made in this report reflect SNCL’s judgment based on the site conditions observed at 
the time of the site inspection on the date(s) set out in this report and on information available at the time 
of preparation of this report. This report has been prepared for specific application to this site and it is 
based, in part, upon visual observation of the site, subsurface investigation at discrete locations and 
depths, and specific analysis of specific chemical parameters and materials during a specific time interval, 
all as described in this report. Unless otherwise stated, the findings cannot be extended to previous or 
future site conditions, portions of the site which were unavailable for direct investigation, subsurface 
locations which were not investigated directly, or chemical parameters, materials or analysis which were 
not addressed. Substances other than those addressed by the investigation described in this report may 
exist within the site, substances addressed by the investigation may exist in areas of the site not 
investigated and concentrations of substances addressed which are different than those reported may 
exist in areas other than the locations from which samples were taken. 

If site conditions or applicable standards change or if any additional information becomes available at a 
future date, SNCL requests notification so that we may decide if modifications to the findings, conclusions 
and recommendations in this report may be necessary. 

Other than by Defense Construction Canada, Department of National Defence and the NL Department of 
Municipal Affairs and the Environment, copying or distribution of this report or use of or reliance on the 
information contained herein, in whole or in part, is not permitted without the express written permission 
of SNCL. Nothing in this report is intended to constitute or provide a legal opinion. 

As required under the Newfoundland and Labrador Impacted Sites Guidance Document (revised date 
January 29, 2014), SNCL acknowledges that the persons signing this report have demonstrable 
experience, and are familiar with completing the work as described for the type of contamination at this 
property.   
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Appendix B 
PHOTOGRAPHS 

 



Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 1: (Upper Site) Former Helicopter Pad Looking South

 

Photo 2: (Upper Site) Former Helicopter Pad Looking North  

1 



Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 3: (Upper Site) Concrete Dyke for Former AST Looking North 

 
Photo 4: (Upper Site) Concrete Dyke for Former AST Looking South 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 5: (Upper Site) Foundation of Former Barracks Looking South  

 
Photo 6: (Upper Site) Foundation of Former Barracks Looking North  
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 7: (Upper Site) Foundation of Former Radome Looking West 

 
Photo 8: (Upper Site) Foundation of Former Towers looking North  
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 9: (Upper Site) Foundations of Former Towers Looking West 

 
Photo 10: (Upper Site) Foundation of Former Disaster Shack Looking West  
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 11: (Upper Site) Foundation of Former Disaster Shack Looking East 

 
Photo 12: (Upper Site) Disposal Site (1987) Looking East 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 13: (Upper Site) Foundation of Former Septic Tank Looking South 

 
Photo 14: Former Roadway Connecting Upper and Lower Sites Looking East 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 15: (Lower Site) Concrete Dyke for Former AST Looking West 

 
Photo 16: (Lower Site) Former Fuel Drum Area Looking East 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 17: (Lower Site) Former USAF Dump Looking North 

 
Photo 18: (Lower Site) Former USAF Dump Looking South 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 19: (Lower Site) Former Drum Dump (Brinco) Looking East 

 
Photo 20: (Lower Site) Former Drum Dump (Brinco) Looking North 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 21: Former Pumphouse near Lower Site Looking East 

 
Photo 22: Former Pumphouse near Lower Site Looking West 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 23: Former Roadway near Lower Site Looking East  

 
Photo 24: Background Pond (BG-SW-1 & BG-SED-2) 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 25: Site Pond (SW-1 & SED-1) 

 
Photo 26: Site Pond (SW-2 & SED-2) 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 27: Site Pond (SW-3 & SED-3) 

 
Photo 28: Former Water Supply Pond 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 29: Concrete Dam at Former Water Supply Pond 

 
Photo 30: Location of Former Pumphouse near Former Water Supply Pond 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 31: Background Pond (BG-SED-3 & BG-SW-3 

 
Photo 32: Suspected Area of former USAF Dump near Upper Site 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 33: Sample A1 collected from 1987 Disposal Site 

 
Photo 34: Sample A2 collected from 1987 Disposal Site 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 35: Sample A3 collected from 1987 Disposal Site 

 
Photo 36: Sample A4 collected from former Radome Site 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 37: Sample A5 collected from former Barracks Site 

 
Photo 38: Sample A6 collected from former Barracks Site 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 39: Sample A7 collected from former Barracks area 

 
Photo 40: Sample A8 collected from former Barracks area 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 41: Sample A9 collected from former Barracks area 

 
Photo 42: Sample A10 collected from former Barracks Foundation 
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Photographic Record 
 

Initial Testing Program and NCSCS Classification  

Former Pinetree Line Radar Station, Cape Makkovik, Labrador 
 

 
   

 
Photo 43: (1987 Disposal Site) Buried building siding (Sample A3)  

 
Photo 44: (1987 Disposal Site) Buried building siding and black foam (Sample A1) in 

test pit where soil sample 1987-SOIL-3 was collected 
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MAXXAM JOB #: B7N3343
Received: 2017/10/19, 15:30

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/13
Report #: R5039146
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D 26100

CAPE MAKKOVIKSite Location:

Sample Matrix: Soil
# Samples Received: 70

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

CCME PHC-CWS mATL SOP-002022017/10/222017/10/2012CCME F1 - BTEX Calc. for Soil

CCME PHC-CWS mATL SOP-002022017/10/232017/10/207CCME F1 - BTEX Calc. for Soil

CCME PHC-CWS mATL SOP-002022017/10/252017/10/2017CCME F1 - BTEX Calc. for Soil

CCME PHC-CWS mATL SOP-002022017/10/272017/10/209CCME F1 - BTEX Calc. for Soil

CCME PHC-CWS mATL SOP-002022017/10/302017/10/2014CCME F1 - BTEX Calc. for Soil

CCME PHC-CWS mATL SOP-002022017/10/312017/10/2011CCME F1 - BTEX Calc. for Soil

CCME PHC-CWS mATL SOP-002022017/10/24N/A19CCME F1 & BTEX in Soil - Field Preserved (1)

CCME PHC-CWS mATL SOP-002022017/10/25N/A8CCME F1 & BTEX in Soil - Field Preserved (1)

CCME PHC-CWS mATL SOP-002022017/10/27N/A18CCME F1 & BTEX in Soil - Field Preserved (1)

CCME PHC-CWS mATL SOP-002022017/10/31N/A5CCME F1 & BTEX in Soil - Field Preserved (1)

CCME PHC-CWS mATL SOP-002022017/11/01N/A20CCME F1 & BTEX in Soil - Field Preserved (1)

CCME PHC-CWS mATL SOP-002012017/10/232017/10/2312Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/242017/10/237Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/252017/10/248Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/262017/10/259Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/272017/10/269Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/302017/10/277Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/312017/10/307Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/11/022017/10/3111Petroleum Hydro. CCME F2-F4 in Soil (2)

CCME PHC-CWS mATL SOP-002012017/10/23N/A11CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/24N/A7CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/25N/A8CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/26N/A9CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/27N/A9CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/30N/A7CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/31N/A7CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/11/02N/A11CCME F3A Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/23N/A12CCME F3 Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/24N/A7CCME F3 Calculation for Soil
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MAXXAM JOB #: B7N3343
Received: 2017/10/19, 15:30

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/13
Report #: R5039146
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D 26100

CAPE MAKKOVIKSite Location:

Sample Matrix: Soil
# Samples Received: 70

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

CCME PHC-CWS mATL SOP-002012017/10/25N/A8CCME F3 Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/26N/A9CCME F3 Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/27N/A9CCME F3 Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/30N/A7CCME F3 Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/10/31N/A7CCME F3 Calculation for Soil

CCME PHC-CWS mATL SOP-002012017/11/02N/A11CCME F3 Calculation for Soil

OMOE Handbook 1983 mATL SOP-001962017/10/22N/A12Moisture

OMOE Handbook 1983 mATL SOP-001962017/10/23N/A7Moisture

OMOE Handbook 1983 mATL SOP-001962017/10/24N/A8Moisture

OMOE Handbook 1983 mATL SOP-001962017/10/25N/A9Moisture

OMOE Handbook 1983 mATL SOP-001962017/10/27N/A9Moisture

OMOE Handbook 1983 mATL SOP-001962017/10/30N/A14Moisture

OMOE Handbook 1983 mATL SOP-001962017/10/31N/A11Moisture

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:
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MAXXAM JOB #: B7N3343
Received: 2017/10/19, 15:30

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/13
Report #: R5039146
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D 26100

CAPE MAKKOVIKSite Location:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
(2) All CCME results met required criteria unless otherwise stated in the report. The CWS PHC methods employed by Maxxam conform to all prescribed elements of the reference
method and performance based elements have been validated. All modifications have been validated and proven equivalent following “Alberta Environment’s Interpretation of
the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil Validation of Performance-Based Alternative Methods September 2003”.
Documentation is available upon request. Modifications from Reference Method for the Canada-wide Standard for Petroleum Hydrocarbons in Soil-Tier 1 Method:  F2/F3/F4 data
reported using validated cold solvent extraction instead of Soxhlet extraction.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Paula Chaplin, Project Manager Assistant
Email: PChaplin@maxxam.ca
Phone# (709)754-8615
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 3
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277991.01011131552257279.2%Moisture

Inorganics

QC BatchRDLHANGER-SOIL-2HANGER-SOIL-1
HEL-SOIL-3

Lab-Dup
HEL-SOIL-3QC BatchHEL-SOIL-2UNITS

D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/132017/10/132017/10/132017/10/13Sampling Date

FJL992FJL991FJL990FJL990FJL989Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52257271.0106.47.8154.58.49.5%Moisture

Inorganics

QC BatchRDLHEL-SOIL-1UAST-SOIL-5UAST-SOIL-4UAST-SOIL-3UAST-SOIL-2
UAST-SOIL-1

Lab-Dup
UAST-SOIL-1UNITS

D 26100D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/132017/10/132017/10/13Sampling Date

FJL988FJL986FJL982FJL981FJL980FJL979FJL979Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52251071.09.19.15.35.44.914%Moisture

Inorganics

QC BatchRDL1987-SOIL-121987-SOIL-111987-SOIL-101987-SOIL-91987-SOIL-81987-SOIL-7UNITS

D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJL978FJL977FJL976FJL975FJL974FJL973Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52251071.06.74.88.89.4101312%Moisture

Inorganics

QC BatchRDL1987-SOIL-61987-SOIL-51987-SOIL-41987-SOIL-31987-SOIL-2
1987-SOIL-1

Lab-Dup
1987-SOIL-1UNITS

D 26100D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJL972FJL971FJL970FJL969FJL968FJL730FJL730Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297541.05329218955523984118%Moisture

Inorganics

QC BatchRDLSED-2SED-1BG-SED-3BG-SED-2BG-SED-1QC BatchBG-SOIL-8UNITS

D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/17Sampling Date

FJM015FJM014FJM013FJM012FJM011FJM010Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52384091.010164145337274%Moisture

Inorganics

QC BatchRDLBG-SOIL-7BG-SOIL-6BG-SOIL-5BG-SOIL-4BG-SOIL-3BG-SOIL-2
BG-SOIL-1
Lab-Dup

UNITS

D 26100D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM008FJM007FJM006FJM005FJM004FJM003FJM002Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52384091.0755229754129.3179.39.8%Moisture

Inorganics

QC BatchRDLBG-SOIL-1QC BatchSHACK-SOIL-3SHACK-SOIL-2SHACK-SOIL-1
HEL-SOIL-4

Lab-Dup
HEL-SOIL-4UNITS

D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJM002FJM001FJM000FJL999FJL998FJL998Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277991.0129.8139.77.5%Moisture

Inorganics

QC BatchRDLSEPTIC-SOIL-3SEPTIC-SOIL-2SEPTIC-SOIL-1HANGER-SOIL-4HANGER-SOIL-3UNITS

D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJL997FJL996FJL995FJL994FJL993Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52325221.013109.71578%Moisture

Inorganics

QC BatchRDLSHACK-SOIL-4PIPELINE-SOIL-4PIPELINE-SOIL-2PIPELINE-SOIL-1UPUMP-SOIL-5UNITS

D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJM035FJM034FJM033FJM032FJM031Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52398411.09.378547378%Moisture

Inorganics

QC BatchRDLPIPELINE-SOIL-5UPUMP-SOIL-4UPUMP-SOIL-3UPUMP-SOIL-2UPUMP-SOIL-1UNITS

D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM030FJM029FJM028FJM027FJM026Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52398411.0671174261513%Moisture

Inorganics

QC BatchRDLLPUMP-SOIL-4PIPELINE-SOIL-3LPUMP-SOIL-1LPUMP-SOIL-3
LPUMP-SOIL-2

Lab-Dup
LPUMP-SOIL-2UNITS

D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM025FJM024FJM023FJM022FJM021FJM021Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52325221.04020272222%Moisture

Inorganics

QC BatchRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1
SED-3

Lab-Dup
SED-3UNITS

D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJM019FJM018FJM017FJM016FJM016Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52352351.042%Moisture

Inorganics

QC BatchRDLDRUM-SOIL-3UNITS

D 26100COC Number

2017/10/15Sampling Date

FJM042Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52352351.073541515101616%Moisture

Inorganics

QC BatchRDLDRUM-SOIL-2DRUM-SOIL-1LAST-SOIL-4LAST-SOIL-3LAST-SOIL-2
LAST-SOIL-1

Lab-Dup
LAST-SOIL-1UNITS

D 26100D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/152017/10/152017/10/152017/10/152017/10/152017/10/152017/10/15Sampling Date

FJM041FJM040FJM039FJM038FJM037FJM036FJM036Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522510810410752251081105225108100%o-Terphenyl

5226031101975226031104%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5225108YesYes5225108Yes5225108Yesmg/kgReached Baseline at C50

522510850<50<50522510850<50522510850<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050<50<50522556050<50mg/kgF3 (C16-C34 Hydrocarbons)

5225108N/A16205225108N/A205225108N/A18mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A8.58.8mg/kgF3A (C16-C22 Hydrocarbons)

522510820    <20 (1)    <20 (1)522510820<20522510820    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10<10522268810<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522603110<10<10522603110<10mg/kgF1 (C6-C10)

52260310.040<0.040<0.04052260310.040<0.040mg/kgTotal Xylenes

52260310.020<0.020<0.02052260310.020<0.020mg/kgo-Xylene

52260310.040<0.040<0.04052260310.040<0.040mg/kgp+m-Xylene

52260310.020<0.020<0.02052260310.020<0.020mg/kgEthylbenzene

52260310.020<0.020<0.02052260310.020<0.020mg/kgToluene

52260310.020<0.020<0.02052260310.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL1987-SOIL-31987-SOIL-2QC BatchRDL
1987-SOIL-1

Lab-Dup
QC BatchRDL1987-SOIL-1UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJL969FJL968FJL730FJL730Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5225108102103102108101101101%o-Terphenyl

52260311049294100998796%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5225108YesYesYesYesYesYesYesmg/kgReached Baseline at C50

522510850<50<50<50<50<50<50<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050<50<50<50<50<50<50<50mg/kgF3 (C16-C34 Hydrocarbons)

5225108N/A7.46.37.7176.25.78.3mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A7.17.07.17.97.56.97.9mg/kgF3A (C16-C22 Hydrocarbons)

522510820    <20 (1)    <20 (1)    <20 (1)    <20 (1)    <20 (1)    <20 (1)    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10<10<10<10<10<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522603110<10<10<10<10<10<10<10mg/kgF1 (C6-C10)

52260310.040<0.040<0.040<0.040<0.040<0.040<0.040<0.040mg/kgTotal Xylenes

52260310.020<0.020<0.020<0.020<0.020<0.020<0.020<0.020mg/kgo-Xylene

52260310.040<0.040<0.040<0.040<0.040<0.040<0.040<0.040mg/kgp+m-Xylene

52260310.020<0.020<0.020<0.020<0.020<0.020<0.020<0.020mg/kgEthylbenzene

52260310.020<0.020<0.020<0.020<0.020<0.020<0.020<0.020mg/kgToluene

52260310.020<0.020<0.020<0.020<0.020<0.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL1987-SOIL-101987-SOIL-91987-SOIL-81987-SOIL-71987-SOIL-61987-SOIL-51987-SOIL-4UNITS

D 26100D 26100D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJL976FJL975FJL974FJL973FJL972FJL971FJL970Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52257301045225108109106%o-Terphenyl

522603177522603175845226031104%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5225730Yes5225108YesYesmg/kgReached Baseline at C50

522573050<50522510877<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050<505225560<50<50mg/kgF3 (C16-C34 Hydrocarbons)

5225730N/A2252251082216mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A9.252255588.58.5mg/kgF3A (C16-C22 Hydrocarbons)

522573020    <20 (1)5225108    <20 (1)    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<105222688<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522603110<105226031<10<10522603110<10mg/kgF1 (C6-C10)

52260310.040<0.0405226031<0.040<0.04052260310.040<0.040mg/kgTotal Xylenes

52260310.020<0.0205226031<0.020<0.02052260310.020<0.020mg/kgo-Xylene

52260310.040<0.0405226031<0.040<0.04052260310.040<0.040mg/kgp+m-Xylene

52260310.020<0.0205226031<0.020<0.02052260310.020<0.020mg/kgEthylbenzene

52260310.020<0.0205226031<0.020<0.02052260310.020<0.020mg/kgToluene

52260310.020<0.0205226031<0.020<0.02052260310.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLUAST-SOIL-1QC Batch1987-SOIL-121987-SOIL-11QC BatchRDL
1987-SOIL-10

Lab-Dup
UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/132017/10/142017/10/142017/10/14Sampling Date

FJL979FJL978FJL977FJL976Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5225730919092103522573091%o-Terphenyl

522603186886478%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5225730YesYesYesYes5225730Yesmg/kgReached Baseline at C50

522573050<50<50<50<50522573050<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050<50<50<50<50mg/kgF3 (C16-C34 Hydrocarbons)

5225730N/A1431317.55225730N/A    12 (2)mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A9.911116.7mg/kgF3A (C16-C22 Hydrocarbons)

522573020    <20 (1)    <20 (1)    <20 (1)    <20 (1)522573020    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10<10<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522603110<10<10<10<10mg/kgF1 (C6-C10)

52260310.040<0.040<0.040<0.040<0.040mg/kgTotal Xylenes

52260310.020<0.020<0.020<0.020<0.020mg/kgo-Xylene

52260310.040<0.040<0.040<0.040<0.040mg/kgp+m-Xylene

52260310.020<0.020<0.020<0.020<0.020mg/kgEthylbenzene

52260310.020<0.020<0.020<0.020<0.020mg/kgToluene

52260310.020<0.020<0.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLUAST-SOIL-5UAST-SOIL-4UAST-SOIL-3UAST-SOIL-2QC BatchRDL
UAST-SOIL-1

Lab-Dup
UNITS

D 26100D 26100D 26100D 26100D 26100COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/13Sampling Date

FJL986FJL982FJL981FJL980FJL979Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52278011025227801116522573097101%o-Terphenyl

5228444105522844411452260319781%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5227801Yes5227801Yes5225730YesYesmg/kgReached Baseline at C50

522780150<50522780150<505225730<50<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050<505225560<50<50mg/kgF3 (C16-C34 Hydrocarbons)

5227801N/A    18 (2)5227801N/A2952257301116mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A1052255589.39.7mg/kgF3A (C16-C22 Hydrocarbons)

522780120<20522780120    <20 (1)5225730    <20 (1)    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<105222688<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522844410<10522844410<105226031<10<10mg/kgF1 (C6-C10)

52284440.040<0.04052284440.040<0.0405226031<0.040<0.040mg/kgTotal Xylenes

52284440.020<0.02052284440.020<0.0205226031<0.020<0.020mg/kgo-Xylene

52284440.040<0.04052284440.040<0.0405226031<0.040<0.040mg/kgp+m-Xylene

52284440.020<0.02052284440.020<0.0205226031<0.020<0.020mg/kgEthylbenzene

52284440.020<0.02052284440.020<0.0205226031<0.020<0.020mg/kgToluene

52284440.020<0.02052284440.020<0.0205226031<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL
HEL-SOIL-3

Lab-Dup
QC BatchRDLHEL-SOIL-3QC BatchHEL-SOIL-2HEL-SOIL-1UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJL990FJL990FJL989FJL988Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227801104522780198105%o-Terphenyl

5228444935228444117101%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5227801N/A    COMMENT (2)    COMMENT (2)mg/kgHydrocarbon Resemblance

5227801Yes5227801NoNomg/kgReached Baseline at C50

522780150<50522780150110110mg/kgF4 (C34-C50 Hydrocarbons)

52255605027052255605018096mg/kgF3 (C16-C34 Hydrocarbons)

5227801N/A1205227801N/A12081mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A1605225558N/A5615mg/kgF3A (C16-C22 Hydrocarbons)

522780120    74 (1)522780120    28 (1)    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10522268810<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522844410<10522844410<10<10mg/kgF1 (C6-C10)

52284440.040<0.04052284440.040<0.040<0.040mg/kgTotal Xylenes

52284440.020<0.02052284440.020<0.020<0.020mg/kgo-Xylene

52284440.040<0.04052284440.040<0.040<0.040mg/kgp+m-Xylene

52284440.020<0.02052284440.020<0.020<0.020mg/kgEthylbenzene

52284440.020<0.02052284440.020<0.020<0.020mg/kgToluene

52284440.020<0.02052284440.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLHANGER-SOIL-3QC BatchRDLHANGER-SOIL-2HANGER-SOIL-1UNITS

D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/13Sampling Date

FJL993FJL992FJL991Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(3) Lube oil Fraction.

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522780110112197111%o-Terphenyl

5228444101102111111%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5227801N/A    COMMENT (2)    COMMENT (2)    COMMENT (3)    COMMENT (2)mg/kgHydrocarbon Resemblance

5227801NoNoNoNomg/kgReached Baseline at C50

522780150210220770210mg/kgF4 (C34-C50 Hydrocarbons)

522556050140120480400mg/kgF3 (C16-C34 Hydrocarbons)

5227801N/A120100450230mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A171732170mg/kgF3A (C16-C22 Hydrocarbons)

522780120    29 (1)    28 (1)    31 (1)    70 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10<10<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

522844410<10<10<10<10mg/kgF1 (C6-C10)

52284440.040<0.040<0.040<0.040<0.040mg/kgTotal Xylenes

52284440.020<0.020<0.020<0.020<0.020mg/kgo-Xylene

52284440.040<0.040<0.040<0.040<0.040mg/kgp+m-Xylene

52284440.020<0.020<0.020<0.020<0.020mg/kgEthylbenzene

52284440.020<0.020<0.020<0.020<0.020mg/kgToluene

52284440.020<0.020<0.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLSEPTIC-SOIL-3SEPTIC-SOIL-2SEPTIC-SOIL-1HANGER-SOIL-4UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJL997FJL996FJL995FJL994Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522975611010552297561015229756119%o-Terphenyl

5230231981045232844110%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5229756YesYes5229756Yes5229756Yesmg/kgReached Baseline at C50

522975650<50<50522975650<50522975650<50mg/kgF4 (C34-C50 Hydrocarbons)

52255605012068522556050<50mg/kgF3 (C16-C34 Hydrocarbons)

5229756N/A40565229756N/A165229756N/A16mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A79125225558N/A9.2mg/kgF3A (C16-C22 Hydrocarbons)

522975620    32 (1)    <20 (1)522975620<20522975620    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10<10522268810<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523023110<10<10523284410<10mg/kgF1 (C6-C10)

52302310.040<0.040<0.04052328440.040<0.040mg/kgTotal Xylenes

52302310.020<0.020<0.02052328440.020<0.020mg/kgo-Xylene

52302310.040<0.040<0.04052328440.040<0.040mg/kgp+m-Xylene

52302310.020<0.020<0.02052328440.020<0.020mg/kgEthylbenzene

52302310.020<0.020<0.02052328440.020<0.020mg/kgToluene

52302310.020<0.020<0.02052328440.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLSHACK-SOIL-2SHACK-SOIL-1QC BatchRDL
HEL-SOIL-4

Lab-Dup
QC BatchRDLHEL-SOIL-4UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJM000FJL999FJL998FJL998Maxxam ID

Page 15 of 37

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(3) Surrogate recovery not within acceptance limits; moisture exceeds 50%.

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52384131005238413975229756105%o-Terphenyl

5230231    59 (3)5230231100%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5238413N/A    COMMENT (2)mg/kgHydrocarbon Resemblance

5238413Yes5238413Yes5229756Yesmg/kgReached Baseline at C50

523841350<50523841350<50522975650<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050440522556050130mg/kgF3 (C16-C34 Hydrocarbons)

5238413N/A4305238413N/A4305229756N/A36mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A115225558N/A98mg/kgF3A (C16-C22 Hydrocarbons)

523841310<10523841310<10522975620    62 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10522268810<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523023110<10523023110<10mg/kgF1 (C6-C10)

52302310.040<0.04052302310.040<0.040mg/kgTotal Xylenes

52302310.020<0.02052302310.020<0.020mg/kgo-Xylene

52302310.040<0.04052302310.040<0.040mg/kgp+m-Xylene

52302310.020<0.02052302310.020<0.020mg/kgEthylbenzene

52302310.020<0.02052302310.020<0.020mg/kgToluene

52302310.020<0.02052302310.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL
BG-SOIL-1
Lab-Dup

QC BatchRDLBG-SOIL-1QC BatchRDLSHACK-SOIL-3UNITS

D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/14Sampling Date

FJM002FJM002FJM001Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) Surrogate recovery not within acceptance limits; moisture exceeds 50%.

(1) No resemblance to petroleum products in fuel oil /lube oil range.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523841310052384139899523841396%o-Terphenyl

5230231705230231    58 (2)112523023194%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5238413    COMMENT (1)5238413N/A    COMMENT (1)mg/kgHydrocarbon Resemblance

5238413No5238413YesYes5238413Yesmg/kgReached Baseline at C50

523841350150523841350<50<50523841350<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050460522556050170<50522556050330mg/kgF3 (C16-C34 Hydrocarbons)

5238413N/A4305238413N/A160125238413N/A320mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A335225558N/A112.75225558N/A18mg/kgF3A (C16-C22 Hydrocarbons)

523841310<10523841310<10<10523841310<10mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522268810<10522268810<10<10522268810<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523023110<10523023110<10<10523023110<10mg/kgF1 (C6-C10)

52302310.040<0.04052302310.040<0.040<0.04052302310.040<0.040mg/kgTotal Xylenes

52302310.020<0.02052302310.020<0.020<0.02052302310.020<0.020mg/kgo-Xylene

52302310.040<0.04052302310.040<0.040<0.04052302310.040<0.040mg/kgp+m-Xylene

52302310.020<0.02052302310.020<0.020<0.02052302310.020<0.020mg/kgEthylbenzene

52302310.020<0.02052302310.020<0.020<0.02052302310.020<0.020mg/kgToluene

52302310.020<0.02052302310.020<0.020<0.02052302310.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLBG-SOIL-5QC BatchRDLBG-SOIL-4BG-SOIL-3QC BatchRDLBG-SOIL-2UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM006FJM005FJM004FJM003Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5229756100523985088523841398106%o-Terphenyl

52302317152302318852302317890%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5229756N/A    COMMENT (2)mg/kgHydrocarbon Resemblance

5229756No5239850Yes5238413YesYesmg/kgReached Baseline at C50

522975650270523985050<50523841350<50<50mg/kgF4 (C34-C50 Hydrocarbons)

522556050620522556050<50522556050<5078mg/kgF3 (C16-C34 Hydrocarbons)

5229756N/A5705239850N/A155238413N/A2.473mg/kgF3B (C22-C34 Hydrocarbons)

5225558N/A505225558N/A8.45225558N/A1.85.1mg/kgF3A (C16-C22 Hydrocarbons)

522975620    <20 (1)523985020    <20 (1)523841310<10<10mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10522334110<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523023110<10523023110<10523023110<10<10mg/kgF1 (C6-C10)

52302310.040<0.04052302310.040<0.04052302310.040<0.040<0.040mg/kgTotal Xylenes

52302310.020<0.02052302310.020<0.02052302310.020<0.020<0.020mg/kgo-Xylene

52302310.040<0.04052302310.040<0.04052302310.040<0.040<0.040mg/kgp+m-Xylene

52302310.020<0.02052302310.020<0.02052302310.020<0.020<0.020mg/kgEthylbenzene

52302310.020<0.02052302310.020<0.02052302310.020<0.020<0.020mg/kgToluene

52302310.020<0.02052302310.020<0.02052302310.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLBG-SED-1QC BatchRDLBG-SOIL-8QC BatchRDLBG-SOIL-7BG-SOIL-6UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/172017/10/172017/10/17Sampling Date

FJM011FJM010FJM008FJM007Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297561085229756101%o-Terphenyl

523023195523023195523023184%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5229756N/A    COMMENT (2)mg/kgHydrocarbon Resemblance

5229756Yes5229756Yesmg/kgReached Baseline at C50

522975650<50522975650<50mg/kgF4 (C34-C50 Hydrocarbons)

522556150<50522556150520mg/kgF3 (C16-C34 Hydrocarbons)

5229756N/A195229756N/A370mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A105225559N/A150mg/kgF3A (C16-C22 Hydrocarbons)

522975620    <20 (1)522975620    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523023110<10523023110<10523023110<10mg/kgF1 (C6-C10)

52302310.040<0.04052302310.040<0.04052302310.040<0.040mg/kgTotal Xylenes

52302310.020<0.02052302310.020<0.02052302310.020<0.020mg/kgo-Xylene

52302310.040<0.04052302310.040<0.04052302310.040<0.040mg/kgp+m-Xylene

52302310.020<0.02052302310.020<0.02052302310.020<0.020mg/kgEthylbenzene

52302310.020<0.02052302310.020<0.02052302310.020<0.020mg/kgToluene

52302310.020<0.02052302310.020<0.02052302310.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL
BG-SED-3
Lab-Dup

QC BatchRDLBG-SED-3QC BatchRDLBG-SED-2UNITS

D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJM013FJM013FJM012Maxxam ID

Page 19 of 37
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(4) Surrogate recovery not within acceptance limits; moisture exceeds 50%.

(3) Weather fuel oil fraction. No resemblance to petroleum products in lube oil range.

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52330691035233069985229756111119%o-Terphenyl

5230231945230231    58 (4)89%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5229756N/A    COMMENT (3)    COMMENT (2)mg/kgHydrocarbon Resemblance

5233069Yes5233069Yes5229756YesNomg/kgReached Baseline at C50

523306950<50523306950<5052297565059077mg/kgF4 (C34-C50 Hydrocarbons)

522556150<505225561502200180mg/kgF3 (C16-C34 Hydrocarbons)

5233069N/A205233069N/A155229756N/A1100160mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A2.35225559N/A110020mg/kgF3A (C16-C22 Hydrocarbons)

523306915<15523306915    <15 (1)522975620    650 (1)    <20 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523023110<10523023110<10<10mg/kgF1 (C6-C10)

52302310.040<0.04052302310.040<0.040<0.040mg/kgTotal Xylenes

52302310.020<0.02052302310.020<0.020<0.020mg/kgo-Xylene

52302310.040<0.04052302310.040<0.040<0.040mg/kgp+m-Xylene

52302310.020<0.02052302310.020<0.020<0.020mg/kgEthylbenzene

52302310.020<0.02052302310.0200.10<0.020mg/kgToluene

52302310.020<0.02052302310.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL
SED-3

Lab-Dup
QC BatchRDLSED-3QC BatchRDLSED-2SED-1UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJM016FJM016FJM015FJM014Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52398508952330699810097%o-Terphenyl

52328441005230231958990%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5239850Yes5233069YesYesYesmg/kgReached Baseline at C50

523985050<50523306950<50<50<50mg/kgF4 (C34-C50 Hydrocarbons)

522556150<50522556150<50<50<50mg/kgF3 (C16-C34 Hydrocarbons)

5239850N/A225233069N/A0.471534mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A9.65225559N/A2.55.07.5mg/kgF3A (C16-C22 Hydrocarbons)

523985020    22 (1)523306915    <15 (1)    <15 (1)    <15 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523284410<10523023110<10<10<10mg/kgF1 (C6-C10)

52328440.040<0.04052302310.040<0.040<0.040<0.040mg/kgTotal Xylenes

52328440.020<0.02052302310.020<0.020<0.020<0.020mg/kgo-Xylene

52328440.040<0.04052302310.040<0.040<0.040<0.040mg/kgp+m-Xylene

52328440.020<0.02052302310.020<0.020<0.020<0.020mg/kgEthylbenzene

52328440.020<0.02052302310.020<0.020<0.020<0.020mg/kgToluene

52328440.020<0.02052302310.020<0.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLLPUMP-SOIL-2QC BatchRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/142017/10/142017/10/14Sampling Date

FJM021FJM019FJM018FJM017Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5239850955239850895239850103%o-Terphenyl

5232844885232844109%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5239850    COMMENT (2)mg/kgHydrocarbon Resemblance

5239850No5239850Yes5239850Yesmg/kgReached Baseline at C50

523985050200523985050<50523985050<50mg/kgF4 (C34-C50 Hydrocarbons)

52255615041052255615076mg/kgF3 (C16-C34 Hydrocarbons)

5239850N/A3605239850N/A635239850N/A20mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A475225559N/A12mg/kgF3A (C16-C22 Hydrocarbons)

523985020    91 (1)523985020    <20 (1)52398502023mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523284410<10523284410<10mg/kgF1 (C6-C10)

52328440.040<0.04052328440.040<0.040mg/kgTotal Xylenes

52328440.020<0.02052328440.020<0.020mg/kgo-Xylene

52328440.040<0.04052328440.040<0.040mg/kgp+m-Xylene

52328440.020<0.02052328440.020<0.020mg/kgEthylbenzene

52328440.020<0.02052328440.020<0.020mg/kgToluene

52328440.020<0.02052328440.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLLPUMP-SOIL-1QC BatchRDLLPUMP-SOIL-3QC BatchRDL
LPUMP-SOIL-2

Lab-Dup
UNITS

D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM023FJM022FJM021Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52398501108685523985088%o-Terphenyl

5232844706778523284493%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5239850N/A    COMMENT (2)N/A    COMMENT (2)    COMMENT (2)mg/kgHydrocarbon Resemblance

5239850NoNoNo5239850Yesmg/kgReached Baseline at C50

52398505024050330220523985050<50mg/kgF4 (C34-C50 Hydrocarbons)

5225561507405095051052255615068mg/kgF3 (C16-C34 Hydrocarbons)

5239850N/A610N/A8704605239850N/A57mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A130N/A81475225559N/A11mg/kgF3A (C16-C22 Hydrocarbons)

523985010    110 (1)20    100 (1)    75 (1)523985020    23 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<1010<10<10522334110<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523284410<1010<10<10523284410<10mg/kgF1 (C6-C10)

52328440.040<0.0400.040<0.040<0.04052328440.040<0.040mg/kgTotal Xylenes

52328440.020<0.0200.020<0.020<0.02052328440.020<0.020mg/kgo-Xylene

52328440.040<0.0400.040<0.040<0.04052328440.040<0.040mg/kgp+m-Xylene

52328440.020<0.0200.020<0.020<0.02052328440.020<0.020mg/kgEthylbenzene

52328440.020<0.0200.020<0.020<0.02052328440.020<0.020mg/kgToluene

52328440.020<0.0200.020<0.020<0.02052328440.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLUPUMP-SOIL-2RDLUPUMP-SOIL-1LPUMP-SOIL-4QC BatchRDLPIPELINE-SOIL-3UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM027FJM026FJM025FJM024Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52398508686%o-Terphenyl

52328448552328448568%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5239850N/A    COMMENT (2)    COMMENT (2)mg/kgHydrocarbon Resemblance

5239850NoNomg/kgReached Baseline at C50

523985050720160mg/kgF4 (C34-C50 Hydrocarbons)

5225561501700390mg/kgF3 (C16-C34 Hydrocarbons)

5239850N/A1500340mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A13043mg/kgF3A (C16-C22 Hydrocarbons)

523985020    120 (1)    57 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523284410<10523284410<10<10mg/kgF1 (C6-C10)

52328440.040<0.04052328440.040<0.040<0.040mg/kgTotal Xylenes

52328440.020<0.02052328440.020<0.020<0.020mg/kgo-Xylene

52328440.040<0.04052328440.040<0.040<0.040mg/kgp+m-Xylene

52328440.020<0.02052328440.020<0.020<0.020mg/kgEthylbenzene

52328440.020<0.02052328440.020<0.020<0.020mg/kgToluene

52328440.020<0.02052328440.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDL
UPUMP-SOIL-4

Lab-Dup
QC BatchRDLUPUMP-SOIL-4UPUMP-SOIL-3UNITS

D 26100D 26100D 26100COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM029FJM029FJM028Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5233069985233069106523985089%o-Terphenyl

523284499523284461523284495%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5233069N/A    COMMENT (2)mg/kgHydrocarbon Resemblance

5233069Yes5233069No5239850Yesmg/kgReached Baseline at C50

523306950<50523306950250523985050<50mg/kgF4 (C34-C50 Hydrocarbons)

522556150<5052255615074052255615055mg/kgF3 (C16-C34 Hydrocarbons)

5233069N/A185233069N/A6905239850N/A43mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A2.85225559N/A525225559N/A12mg/kgF3A (C16-C22 Hydrocarbons)

523306915    <15 (1)523306915    20 (1)523985020    24 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10522334110<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523284410<10523284410<10523284410<10mg/kgF1 (C6-C10)

52328440.040<0.04052328440.040<0.04052328440.040<0.040mg/kgTotal Xylenes

52328440.020<0.02052328440.020<0.02052328440.020<0.020mg/kgo-Xylene

52328440.040<0.04052328440.040<0.04052328440.040<0.040mg/kgp+m-Xylene

52328440.020<0.02052328440.020<0.02052328440.020<0.020mg/kgEthylbenzene

52328440.020<0.02052328440.020<0.02052328440.020<0.020mg/kgToluene

52328440.020<0.02052328440.020<0.02052328440.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLPIPELINE-SOIL-1QC BatchRDLUPUMP-SOIL-5QC BatchRDLPIPELINE-SOIL-5UNITS

D 26100D 26100D 26100COC Number

2017/10/142017/10/142017/10/17Sampling Date

FJM032FJM031FJM030Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52352429452330699998115%o-Terphenyl

52328449752328441209197%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5235242Yes5233069YesYesYesmg/kgReached Baseline at C50

523524250<50523306950<50<50<50mg/kgF4 (C34-C50 Hydrocarbons)

52255615086522556150100<50<50mg/kgF3 (C16-C34 Hydrocarbons)

5235242N/A745233069N/A397.519mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A125225559N/A651.96.8mg/kgF3A (C16-C22 Hydrocarbons)

523524225    <25 (1)523306915    46 (1)    <15 (1)    <15 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523284410<10523284410<10<10<10mg/kgF1 (C6-C10)

52328440.040<0.04052328440.040<0.040<0.040<0.040mg/kgTotal Xylenes

52328440.020<0.02052328440.020<0.020<0.020<0.020mg/kgo-Xylene

52328440.040<0.04052328440.040<0.040<0.040<0.040mg/kgp+m-Xylene

52328440.020<0.02052328440.020<0.020<0.020<0.020mg/kgEthylbenzene

52328440.020<0.02052328440.020<0.020<0.020<0.020mg/kgToluene

52328440.020<0.02052328440.020<0.020<0.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLLAST-SOIL-1QC BatchRDLSHACK-SOIL-4PIPELINE-SOIL-4PIPELINE-SOIL-2UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/152017/10/142017/10/142017/10/14Sampling Date

FJM036FJM035FJM034FJM033Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523524297523524288523524284%o-Terphenyl

5238624895232844115%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5235242Yes5235242Yes5235242Yesmg/kgReached Baseline at C50

523524250<505235242<50523524250<50mg/kgF4 (C34-C50 Hydrocarbons)

5225561501005225561<50mg/kgF3 (C16-C34 Hydrocarbons)

5235242N/A895235242145235242N/A70mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A15522555911mg/kgF3A (C16-C22 Hydrocarbons)

523524225    <25 (1)5235242    <25 (1)523524225<25mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<105223341<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523862410<105232844<10mg/kgF1 (C6-C10)

52386240.040<0.0405232844<0.040mg/kgTotal Xylenes

52386240.020<0.0205232844<0.020mg/kgo-Xylene

52386240.040<0.0405232844<0.040mg/kgp+m-Xylene

52386240.020<0.0205232844<0.020mg/kgEthylbenzene

52386240.020<0.0205232844<0.020mg/kgToluene

52386240.020<0.0205232844<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLLAST-SOIL-3QC BatchLAST-SOIL-2QC BatchRDL
LAST-SOIL-1

Lab-Dup
UNITS

D 26100D 26100D 26100COC Number

2017/10/152017/10/152017/10/15Sampling Date

FJM038FJM037FJM036Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(2) No resemblance to petroleum products in fuel oil /lube oil range.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52352428752352428799%o-Terphenyl

523862494523862491107523862494%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5235242    COMMENT (2)mg/kgHydrocarbon Resemblance

5235242Yes5235242YesYesmg/kgReached Baseline at C50

523524250<50523524250<50<50mg/kgF4 (C34-C50 Hydrocarbons)

52255615044052255615024089mg/kgF3 (C16-C34 Hydrocarbons)

5235242N/A3905235242N/A21076mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A485225559N/A2614mg/kgF3A (C16-C22 Hydrocarbons)

523524225    <25 (1)523524225    <25 (1)    <25 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10522334110<10<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523862410<10523862410<10<10523862410<10mg/kgF1 (C6-C10)

52386240.040<0.04052386240.040<0.040<0.04052386240.040<0.040mg/kgTotal Xylenes

52386240.020<0.02052386240.020<0.020<0.02052386240.020<0.020mg/kgo-Xylene

52386240.040<0.04052386240.040<0.040<0.04052386240.040<0.040mg/kgp+m-Xylene

52386240.020<0.02052386240.020<0.020<0.02052386240.020<0.020mg/kgEthylbenzene

52386240.020<0.02052386240.020<0.020<0.02052386240.020<0.020mg/kgToluene

52386240.020<0.02052386240.020<0.020<0.02052386240.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLDRUM-SOIL-2QC BatchRDLDRUM-SOIL-1LAST-SOIL-4QC BatchRDL
LAST-SOIL-3

Lab-Dup
UNITS

D 26100D 26100D 26100D 26100COC Number

2017/10/152017/10/152017/10/152017/10/15Sampling Date

FJM041FJM040FJM039FJM038Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PETROLEUM HYDROCARBONS (CCME)

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523524295%o-Terphenyl

5238624108%Isobutylbenzene - Volatile

Surrogate Recovery (%)

5235242Yesmg/kgReached Baseline at C50

523524250<50mg/kgF4 (C34-C50 Hydrocarbons)

522556150170mg/kgF3 (C16-C34 Hydrocarbons)

5235242N/A150mg/kgF3B (C22-C34 Hydrocarbons)

5225559N/A20mg/kgF3A (C16-C22 Hydrocarbons)

523524225    <25 (1)mg/kgF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

522334110<10mg/kgF1 (C6-C10) - BTEX (Calc.)

523862410<10mg/kgF1 (C6-C10)

52386240.040<0.040mg/kgTotal Xylenes

52386240.020<0.020mg/kgo-Xylene

52386240.040<0.040mg/kgp+m-Xylene

52386240.020<0.020mg/kgEthylbenzene

52386240.020<0.020mg/kgToluene

52386240.020<0.020mg/kgBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLDRUM-SOIL-3UNITS

D 26100COC Number

2017/10/15Sampling Date

FJM042Maxxam ID
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.7°CPackage 1

Revised Report:  issued report with <DL as per request from Jason. HWS Nov 23/17
Revised reports due to resemblance comment added to some samples 2017-12-11.
Revised reports due to resemblance comment added to some samples 2018-03-09.

Revised Report: Change sample IDs that contain LPUMP to UPUMP and change sample IDs that contain UPUMP to LPUMP as requested by Jason
Green. 2018/03/13 MMC

Results relate only to the items tested.
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

%<1.02017/10/22MoistureMethod BlankDDE5225107

25%4.02017/10/22MoistureRPD [FJL730-01]DDE5225107

30 - 130%1032017/10/23o-TerphenylMatrix Spike [FJL730-01]DDE5225108

60 - 130%832017/10/23F2 (C10-C16 Hydrocarbons)

N/A%902017/10/23F3B (C22-C34 Hydrocarbons)

60 - 130%962017/10/23F4 (C34-C50 Hydrocarbons)

30 - 130%952017/10/23o-TerphenylSpiked BlankDDE5225108

60 - 130%792017/10/23F2 (C10-C16 Hydrocarbons)

N/A%842017/10/23F3B (C22-C34 Hydrocarbons)

60 - 130%892017/10/23F4 (C34-C50 Hydrocarbons)

30 - 130%972017/10/23o-TerphenylMethod BlankDDE5225108

mg/kg<20 (1)2017/10/23F2 (C10-C16 Hydrocarbons)

mg/kg9.02017/10/23F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/23F4 (C34-C50 Hydrocarbons)

50%NC2017/10/23F2 (C10-C16 Hydrocarbons)RPD [FJL730-01]DDE5225108

30%112017/10/23F3B (C22-C34 Hydrocarbons)

50%NC2017/10/23F4 (C34-C50 Hydrocarbons)

%<1.02017/10/23MoistureMethod BlankDDE5225727

25%122017/10/23MoistureRPD [FJL979-01]DDE5225727

30 - 130%932017/10/24o-TerphenylMatrix Spike [FJL979-01]DDE5225730

60 - 130%832017/10/24F2 (C10-C16 Hydrocarbons)

N/A%882017/10/24F3B (C22-C34 Hydrocarbons)

60 - 130%902017/10/24F4 (C34-C50 Hydrocarbons)

30 - 130%912017/10/24o-TerphenylSpiked BlankDDE5225730

60 - 130%832017/10/24F2 (C10-C16 Hydrocarbons)

N/A%872017/10/24F3B (C22-C34 Hydrocarbons)

60 - 130%902017/10/24F4 (C34-C50 Hydrocarbons)

30 - 130%952017/10/24o-TerphenylMethod BlankDDE5225730

mg/kg<20 (1)2017/10/24F2 (C10-C16 Hydrocarbons)

mg/kg8.22017/10/24F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/24F4 (C34-C50 Hydrocarbons)

50%     NC (1)2017/10/24F2 (C10-C16 Hydrocarbons)RPD [FJL979-01]DDE5225730

30%     59 (2)2017/10/24F3B (C22-C34 Hydrocarbons)

50%NC2017/10/24F4 (C34-C50 Hydrocarbons)

60 - 140%1052017/10/24Isobutylbenzene - VolatileMatrix Spike [FJL976-02]MCT5226031

N/A%1232017/10/24Benzene

N/A%1202017/10/24Toluene

N/A%1252017/10/24Ethylbenzene

N/A%1142017/10/24p+m-Xylene

N/A%1192017/10/24o-Xylene

N/A%1162017/10/24Total Xylenes

60 - 140%1042017/10/24F1 (C6-C10)

60 - 140%1022017/10/24Isobutylbenzene - VolatileSpiked BlankMCT5226031

60 - 140%1122017/10/24Benzene

60 - 140%962017/10/24Toluene

60 - 140%942017/10/24Ethylbenzene

60 - 140%962017/10/24p+m-Xylene

60 - 140%932017/10/24o-Xylene

60 - 140%952017/10/24Total Xylenes

60 - 140%842017/10/24F1 (C6-C10)

60 - 140%892017/10/24Isobutylbenzene - VolatileMethod BlankMCT5226031

mg/kg<0.0202017/10/24Benzene
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<0.0202017/10/24Toluene

mg/kg<0.0202017/10/24Ethylbenzene

mg/kg<0.0402017/10/24p+m-Xylene

mg/kg<0.0202017/10/24o-Xylene

mg/kg<0.0402017/10/24Total Xylenes

mg/kg<102017/10/24F1 (C6-C10)

50%NC2017/10/24BenzeneRPD [FJL976-02]MCT5226031

50%NC2017/10/24Toluene

50%NC2017/10/24Ethylbenzene

50%NC2017/10/24p+m-Xylene

50%NC2017/10/24o-Xylene

50%NC2017/10/24Total Xylenes

50%NC2017/10/24F1 (C6-C10)

%<1.02017/10/24MoistureMethod BlankDDE5227799

25%122017/10/24MoistureRPD [FJL990-01]DDE5227799

30 - 130%1162017/10/25o-TerphenylMatrix Spike [FJL990-01]DDE5227801

60 - 130%952017/10/25F2 (C10-C16 Hydrocarbons)

N/A%1002017/10/25F3B (C22-C34 Hydrocarbons)

60 - 130%1022017/10/25F4 (C34-C50 Hydrocarbons)

30 - 130%982017/10/25o-TerphenylSpiked BlankDDE5227801

60 - 130%822017/10/25F2 (C10-C16 Hydrocarbons)

N/A%872017/10/25F3B (C22-C34 Hydrocarbons)

60 - 130%902017/10/25F4 (C34-C50 Hydrocarbons)

30 - 130%992017/10/25o-TerphenylMethod BlankDDE5227801

mg/kg<20 (1)2017/10/25F2 (C10-C16 Hydrocarbons)

mg/kg6.92017/10/25F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/25F4 (C34-C50 Hydrocarbons)

50%NC2017/10/25F2 (C10-C16 Hydrocarbons)RPD [FJL990-01]DDE5227801

30%     45 (2)2017/10/25F3B (C22-C34 Hydrocarbons)

50%NC2017/10/25F4 (C34-C50 Hydrocarbons)

60 - 140%1032017/10/25Isobutylbenzene - VolatileMatrix Spike [FJL990-02]MCT5228444

N/A%982017/10/25Benzene

N/A%952017/10/25Toluene

N/A%972017/10/25Ethylbenzene

N/A%932017/10/25p+m-Xylene

N/A%952017/10/25o-Xylene

N/A%942017/10/25Total Xylenes

60 - 140%992017/10/25F1 (C6-C10)

60 - 140%962017/10/25Isobutylbenzene - VolatileSpiked BlankMCT5228444

60 - 140%892017/10/25Benzene

60 - 140%782017/10/25Toluene

60 - 140%782017/10/25Ethylbenzene

60 - 140%772017/10/25p+m-Xylene

60 - 140%752017/10/25o-Xylene

60 - 140%762017/10/25Total Xylenes

60 - 140%992017/10/25F1 (C6-C10)

60 - 140%1002017/10/25Isobutylbenzene - VolatileMethod BlankMCT5228444

mg/kg<0.0202017/10/25Benzene

mg/kg<0.0202017/10/25Toluene

mg/kg<0.0202017/10/25Ethylbenzene

mg/kg<0.0402017/10/25p+m-Xylene

mg/kg<0.0202017/10/25o-Xylene
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<0.0402017/10/25Total Xylenes

mg/kg<102017/10/25F1 (C6-C10)

50%NC2017/10/25BenzeneRPD [FJL990-02]MCT5228444

50%NC2017/10/25Toluene

50%NC2017/10/25Ethylbenzene

50%NC2017/10/25p+m-Xylene

50%NC2017/10/25o-Xylene

50%NC2017/10/25Total Xylenes

50%NC2017/10/25F1 (C6-C10)

%<1.02017/10/25MoistureMethod BlankDDE5229754

25%5.22017/10/25MoistureRPD [FJL998-01]DDE5229754

30 - 130%1102017/10/26o-TerphenylMatrix Spike [FJL998-01]DDE5229756

60 - 130%832017/10/26F2 (C10-C16 Hydrocarbons)

N/A%892017/10/26F3B (C22-C34 Hydrocarbons)

60 - 130%912017/10/26F4 (C34-C50 Hydrocarbons)

30 - 130%1032017/10/26o-TerphenylSpiked BlankDDE5229756

60 - 130%782017/10/26F2 (C10-C16 Hydrocarbons)

N/A%822017/10/26F3B (C22-C34 Hydrocarbons)

60 - 130%852017/10/26F4 (C34-C50 Hydrocarbons)

30 - 130%1052017/10/26o-TerphenylMethod BlankDDE5229756

mg/kg<20 (1)2017/10/26F2 (C10-C16 Hydrocarbons)

mg/kg4.62017/10/26F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/26F4 (C34-C50 Hydrocarbons)

50%NC2017/10/26F2 (C10-C16 Hydrocarbons)RPD [FJL998-01]DDE5229756

30%0.962017/10/26F3B (C22-C34 Hydrocarbons)

50%NC2017/10/26F4 (C34-C50 Hydrocarbons)

60 - 140%902017/11/01Isobutylbenzene - VolatileMatrix Spike [FJM013-02]MCT5230231

N/A%872017/11/01Benzene

N/A%842017/11/01Toluene

N/A%862017/11/01Ethylbenzene

N/A%822017/11/01p+m-Xylene

N/A%832017/11/01o-Xylene

N/A%822017/11/01Total Xylenes

60 - 140%952017/11/01F1 (C6-C10)

60 - 140%962017/11/01Isobutylbenzene - VolatileSpiked BlankMCT5230231

60 - 140%892017/11/01Benzene

60 - 140%792017/11/01Toluene

60 - 140%802017/11/01Ethylbenzene

60 - 140%772017/11/01p+m-Xylene

60 - 140%752017/11/01o-Xylene

60 - 140%772017/11/01Total Xylenes

60 - 140%902017/11/01F1 (C6-C10)

60 - 140%942017/11/01Isobutylbenzene - VolatileMethod BlankMCT5230231

mg/kg<0.0202017/11/01Benzene

mg/kg<0.0202017/11/01Toluene

mg/kg<0.0202017/11/01Ethylbenzene

mg/kg<0.0402017/11/01p+m-Xylene

mg/kg<0.0202017/11/01o-Xylene

mg/kg<0.0402017/11/01Total Xylenes

mg/kg<102017/11/01F1 (C6-C10)

50%NC2017/11/01BenzeneRPD [FJM013-02]MCT5230231

50%NC2017/11/01Toluene
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2017/11/01Ethylbenzene

50%NC2017/11/01p+m-Xylene

50%NC2017/11/01o-Xylene

50%NC2017/11/01Total Xylenes

50%NC2017/11/01F1 (C6-C10)

25%4.12017/10/27MoistureRPD [FJM016-01]ACL5232522

60 - 140%862017/10/27Isobutylbenzene - VolatileMatrix Spike [FJM029-02]MCT5232844

N/A%1042017/10/27Benzene

N/A%982017/10/27Toluene

N/A%1012017/10/27Ethylbenzene

N/A%922017/10/27p+m-Xylene

N/A%922017/10/27o-Xylene

N/A%922017/10/27Total Xylenes

60 - 140%1122017/10/27F1 (C6-C10)

60 - 140%1052017/10/27Isobutylbenzene - VolatileSpiked BlankMCT5232844

60 - 140%812017/10/27Benzene

60 - 140%732017/10/27Toluene

60 - 140%722017/10/27Ethylbenzene

60 - 140%712017/10/27p+m-Xylene

60 - 140%692017/10/27o-Xylene

60 - 140%712017/10/27Total Xylenes

60 - 140%882017/10/27F1 (C6-C10)

60 - 140%942017/10/27Isobutylbenzene - VolatileMethod BlankMCT5232844

mg/kg<0.0202017/10/27Benzene

mg/kg<0.0202017/10/27Toluene

mg/kg<0.0202017/10/27Ethylbenzene

mg/kg<0.0402017/10/27p+m-Xylene

mg/kg<0.0202017/10/27o-Xylene

mg/kg<0.0402017/10/27Total Xylenes

mg/kg<102017/10/27F1 (C6-C10)

50%NC2017/10/27BenzeneRPD [FJM029-02]MCT5232844

50%NC2017/10/27Toluene

50%NC2017/10/27Ethylbenzene

50%NC2017/10/27p+m-Xylene

50%NC2017/10/27o-Xylene

50%NC2017/10/27Total Xylenes

50%NC2017/10/27F1 (C6-C10)

30 - 130%1002017/10/27o-TerphenylMatrix Spike [FJM016-01]DDE5233069

60 - 130%752017/10/27F2 (C10-C16 Hydrocarbons)

N/A%782017/10/27F3B (C22-C34 Hydrocarbons)

60 - 130%762017/10/27F4 (C34-C50 Hydrocarbons)

30 - 130%1012017/10/27o-TerphenylSpiked BlankDDE5233069

60 - 130%782017/10/27F2 (C10-C16 Hydrocarbons)

N/A%822017/10/27F3B (C22-C34 Hydrocarbons)

60 - 130%812017/10/27F4 (C34-C50 Hydrocarbons)

30 - 130%1012017/10/27o-TerphenylMethod BlankDDE5233069

mg/kg<15 (1)2017/10/27F2 (C10-C16 Hydrocarbons)

mg/kg6.02017/10/27F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/27F4 (C34-C50 Hydrocarbons)

50%NC2017/10/27F2 (C10-C16 Hydrocarbons)RPD [FJM016-01]DDE5233069

30%292017/10/27F3B (C22-C34 Hydrocarbons)

50%NC2017/10/27F4 (C34-C50 Hydrocarbons)
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

%<1.02017/10/30MoistureMethod BlankDDE5235235

25%1.92017/10/30MoistureRPD [FJM036-01]DDE5235235

30 - 130%872017/10/30o-TerphenylMatrix Spike [FJM036-01]DDE5235242

60 - 130%882017/10/30F2 (C10-C16 Hydrocarbons)

N/A%922017/10/30F3B (C22-C34 Hydrocarbons)

60 - 130%972017/10/30F4 (C34-C50 Hydrocarbons)

30 - 130%872017/10/30o-TerphenylSpiked BlankDDE5235242

60 - 130%882017/10/30F2 (C10-C16 Hydrocarbons)

N/A%932017/10/30F3B (C22-C34 Hydrocarbons)

60 - 130%962017/10/30F4 (C34-C50 Hydrocarbons)

30 - 130%862017/10/30o-TerphenylMethod BlankDDE5235242

mg/kg<252017/10/30F2 (C10-C16 Hydrocarbons)

mg/kg122017/10/30F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/30F4 (C34-C50 Hydrocarbons)

50%NC2017/10/30F2 (C10-C16 Hydrocarbons)RPD [FJM036-01]DDE5235242

30%5.82017/10/30F3B (C22-C34 Hydrocarbons)

50%NC2017/10/30F4 (C34-C50 Hydrocarbons)

%<1.02017/10/30MoistureMethod BlankDDE5238409

25%1.52017/10/30MoistureRPD [FJM002-01]DDE5238409

30 - 130%962017/10/31o-TerphenylMatrix Spike [FJM002-01]DDE5238413

60 - 130%742017/10/31F2 (C10-C16 Hydrocarbons)

N/A%762017/10/31F3B (C22-C34 Hydrocarbons)

60 - 130%752017/10/31F4 (C34-C50 Hydrocarbons)

30 - 130%802017/10/31o-TerphenylSpiked BlankDDE5238413

60 - 130%752017/10/31F2 (C10-C16 Hydrocarbons)

N/A%742017/10/31F3B (C22-C34 Hydrocarbons)

60 - 130%722017/10/31F4 (C34-C50 Hydrocarbons)

30 - 130%1002017/10/31o-TerphenylMethod BlankDDE5238413

mg/kg<102017/10/31F2 (C10-C16 Hydrocarbons)

mg/kg6.62017/10/31F3B (C22-C34 Hydrocarbons)

mg/kg<502017/10/31F4 (C34-C50 Hydrocarbons)

50%NC2017/10/31F2 (C10-C16 Hydrocarbons)RPD [FJM002-01]DDE5238413

30%0.612017/10/31F3B (C22-C34 Hydrocarbons)

50%NC2017/10/31F4 (C34-C50 Hydrocarbons)

60 - 140%942017/10/31Isobutylbenzene - VolatileMatrix Spike [FJM038-02]MCT5238624

N/A%822017/10/31Benzene

N/A%822017/10/31Toluene

N/A%862017/10/31Ethylbenzene

N/A%792017/10/31p+m-Xylene

N/A%822017/10/31o-Xylene

N/A%802017/10/31Total Xylenes

60 - 140%892017/10/31F1 (C6-C10)

60 - 140%992017/10/31Isobutylbenzene - VolatileSpiked BlankMCT5238624

60 - 140%832017/10/31Benzene

60 - 140%732017/10/31Toluene

60 - 140%732017/10/31Ethylbenzene

60 - 140%732017/10/31p+m-Xylene

60 - 140%702017/10/31o-Xylene

60 - 140%722017/10/31Total Xylenes

60 - 140%892017/10/31F1 (C6-C10)

60 - 140%1022017/10/31Isobutylbenzene - VolatileMethod BlankMCT5238624

mg/kg<0.0202017/10/31Benzene
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<0.0202017/10/31Toluene

mg/kg<0.0202017/10/31Ethylbenzene

mg/kg<0.0402017/10/31p+m-Xylene

mg/kg<0.0202017/10/31o-Xylene

mg/kg<0.0402017/10/31Total Xylenes

mg/kg<102017/10/31F1 (C6-C10)

50%NC2017/10/31BenzeneRPD [FJM038-02]MCT5238624

50%NC2017/10/31Toluene

50%NC2017/10/31Ethylbenzene

50%NC2017/10/31p+m-Xylene

50%NC2017/10/31o-Xylene

50%NC2017/10/31Total Xylenes

50%NC2017/10/31F1 (C6-C10)

%<1.02017/10/31MoistureMethod BlankDDE5239841

25%192017/10/31MoistureRPD [FJM021-01]DDE5239841

30 - 130%892017/11/02o-TerphenylMatrix Spike [FJM021-01]DDE5239850

60 - 130%842017/11/02F2 (C10-C16 Hydrocarbons)

N/A%892017/11/02F3B (C22-C34 Hydrocarbons)

60 - 130%922017/11/02F4 (C34-C50 Hydrocarbons)

30 - 130%882017/11/02o-TerphenylSpiked BlankDDE5239850

60 - 130%832017/11/02F2 (C10-C16 Hydrocarbons)

N/A%882017/11/02F3B (C22-C34 Hydrocarbons)

60 - 130%912017/11/02F4 (C34-C50 Hydrocarbons)

30 - 130%962017/11/02o-TerphenylMethod BlankDDE5239850

mg/kg<20 (1)2017/11/02F2 (C10-C16 Hydrocarbons)

mg/kg162017/11/02F3B (C22-C34 Hydrocarbons)

mg/kg<502017/11/02F4 (C34-C50 Hydrocarbons)

50%3.62017/11/02F2 (C10-C16 Hydrocarbons)RPD [FJM021-01]DDE5239850

30%6.82017/11/02F3B (C22-C34 Hydrocarbons)

50%NC2017/11/02F4 (C34-C50 Hydrocarbons)

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Elevated fuel oil range RDL due to elevated instrument baseline.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B7N3343
Report Date: 2018/03/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Paula Chaplin, Project Manager Assistant

Rob Whelan, Laboratory Manager

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B7N3406
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2017/11/27
Report #: R4876943
Version: 2 - Revision

Attention:Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26105

CAPE MAKKOVIKSite Location:

Sample Matrix: Water
# Samples Received: 10

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-CO2 DN/A2017/10/24N/A6Carbonate, Bicarbonate and Hydroxide

SM 22 4500-CO2 DN/A2017/10/25N/A4Carbonate, Bicarbonate and Hydroxide

EPA 310.2 R1974 mATL SOP 000132017/10/26N/A10Alkalinity

Auto Calc.N/A2017/10/27N/A4Benzo(b/j)fluoranthene Sum (water)

Auto Calc.N/A2017/10/31N/A6Benzo(b/j)fluoranthene Sum (water)

SM 22 4500-Cl- E mATL SOP 000142017/10/30N/A10Chloride

SM 22 2120C mATL SOP 000202017/10/30N/A10Colour

SM 22 2510B mATL SOP 000042017/10/24N/A6Conductance - water

SM 22 2510B mATL SOP 000042017/10/25N/A4Conductance - water

CCME PHC-CWS mCAM SOP-003152017/10/28N/A10Petroleum Hydro. CCME F1 & BTEX in Water (1)

CCME PHC-CWS mCAM SOP-003162017/10/302017/10/288Petroleum Hydrocarbons F2-F4 in Water (1, 2)

CCME PHC-CWS mCAM SOP-003162017/10/312017/10/302Petroleum Hydrocarbons F2-F4 in Water (1, 2)

SM 22 2340 BATL SOP 000482017/10/26N/A10Hardness (calculated as CaCO3)

EPA 245.1 R3 mATL SOP 000262017/10/242017/10/2310Mercury - Total (CVAA,LL)

EPA 6020A R1 mATL SOP 000582017/10/252017/10/2510Metals Water Total MS

Auto Calc.N/A2017/10/30N/A10Ion Balance (% Difference)

Auto Calc.N/A2017/10/27N/A10Anion and Cation Sum

EPA 350.1 R2 mATL SOP 000152017/10/27N/A10Nitrogen Ammonia  - water

USGS SOPINCF0452.2 mATL SOP 000162017/10/30N/A10Nitrogen - Nitrate + Nitrite

SM 22 4500-NO2- B mATL SOP 000172017/10/27N/A10Nitrogen - Nitrite

ASTM D3867-16ATL SOP 000182017/10/30N/A10Nitrogen - Nitrate (as N)

EPA 8270D 2007 mATL SOP 001032017/10/272017/10/234PAH (FWAL) in Water (A/Q) by GC/MS (SIM) (3)

EPA 8270D 2007 mATL SOP 001032017/10/282017/10/236PAH (FWAL) in Water (A/Q) by GC/MS (SIM) (3)

SM 22 4500-H+ B mATL SOP 000032017/10/24N/A6pH (4)

SM 22 4500-H+ B mATL SOP 000032017/10/25N/A4pH (4)

SM 22 4500-P E mATL SOP 000212017/10/30N/A10Phosphorus - ortho

Auto Calc.ATL SOP 000492017/10/27N/A1Sat. pH and Langelier Index (@ 20C)

Auto Calc.ATL SOP 000492017/10/30N/A9Sat. pH and Langelier Index (@ 20C)

Auto Calc.ATL SOP 000492017/10/27N/A1Sat. pH and Langelier Index (@ 4C)
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MAXXAM JOB #: B7N3406
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2017/11/27
Report #: R4876943
Version: 2 - Revision

Attention:Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26105

CAPE MAKKOVIKSite Location:

Sample Matrix: Water
# Samples Received: 10

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto Calc.ATL SOP 000492017/10/30N/A9Sat. pH and Langelier Index (@ 4C)

EPA 366.0 mATL SOP 000222017/10/26N/A4Reactive Silica

EPA 366.0 mATL SOP 000222017/10/27N/A6Reactive Silica

ASTM D516-16 mATL SOP 000232017/10/27N/A10Sulphate

Auto Calc.N/A2017/10/30N/A10Total Dissolved Solids (TDS calc)

SM 22 5310C mATL SOP 000372017/10/27N/A10Organic carbon  - Total (TOC) (5)

EPA 180.1 R2 mATL SOP 000112017/10/24N/A7Turbidity

EPA 180.1 R2 mATL SOP 000112017/10/25N/A3Turbidity

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B7N3406
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2017/11/27
Report #: R4876943
Version: 2 - Revision

Attention:Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26105

CAPE MAKKOVIKSite Location:

(1) This test was performed by Maxxam Analytics Mississauga
(2) All CCME PHC results met required criteria unless otherwise stated in the report. The CWS PHC methods employed by Maxxam conform to all prescribed elements of the
reference method and performance based elements have been validated. All modifications have been validated and proven equivalent following “Alberta Environment’s
Interpretation of the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil Validation of Performance-Based Alternative Methods September
2003”.  Documentation is available upon request. Modifications from Reference Method for the Canada-wide Standard for Petroleum Hydrocarbons in Soil-Tier 1 Method:
F2/F3/F4 data reported using validated cold solvent extraction instead of Soxhlet extraction.
(3) Acridine and Quinoline parameters are not accredited.
(4) The APHA Standard Method require pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.
(5) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 3
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

(1) Elevated reporting limit due to sample matrix.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296951.0<1.05229695<1.0ug/LTotal Beryllium (Be)

52296951.08.352296958.6ug/LTotal Barium (Ba)

52296951.0<1.05229695<1.0ug/LTotal Arsenic (As)

52296951.0<1.05229695<1.0ug/LTotal Antimony (Sb)

52296955.084522969589ug/LTotal Aluminum (Al)

Metals

52297061.069522731972uS/cmConductivity

52297490.100.7052273640.60NTUTurbidity

52323622.0<2.05232362<2.0mg/LDissolved Sulphate (SO4)

52323640.501.052323641.1mg/LReactive Silica (SiO2)

5229705N/A7.2052273187.19pHpH

52323720.010<0.0105232372<0.010mg/LOrthophosphate (P)

52353990.507.452353997.4mg/LTotal Organic Carbon (C)

52322060.050<0.05052322060.050<0.0505232206<0.050mg/LNitrogen (Ammonia Nitrogen)

52323830.010<0.0105232383<0.010mg/LNitrite (N)

52323790.050<0.0505232379<0.050mg/LNitrate + Nitrite (N)

523236525    56 (1)5232365    54 (1)TCUColour

52323601.013523236013mg/LDissolved Chloride (Cl)

52323545.014523235414mg/LTotal Alkalinity (Total as CaCO3)

Inorganics

52228979.7452228979.73N/ASaturation pH (@ 4C)

52228969.4952228969.48N/ASaturation pH (@ 20C)

52232510.050<0.0505223251<0.050mg/LNitrate (N)

5222897-2.545222897-2.54N/ALangelier Index (@ 4C)

5222896-2.295222896-2.29N/ALangelier Index (@ 20C)

5222893N/A3.7052228936.57%Ion Balance (% Difference)

52228921.017522289217mg/LHardness (CaCO3)

5222894N/A0.70052228940.730me/LCation Sum

52228861.0<1.05222886<1.0mg/LCarb. Alkalinity (calc. as CaCO3)

52228981.037522289837mg/LCalculated TDS

52228861.014522288614mg/LBicarb. Alkalinity (calc. as CaCO3)

5222894N/A0.65052228940.640me/LAnion Sum

Calculated Parameters

QC BatchRDL
WSUPPLY-SW-2

Lab-Dup
QC BatchRDLWSUPPLY-SW-2QC BatchWSUPPLY-SW-1UNITS

D26105D26105D26105COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM111FJM111FJM110Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296955.0<5.05229695<5.0ug/LTotal Zinc (Zn)

52296952.0<2.05229695<2.0ug/LTotal Vanadium (V)

52296950.100.2652296950.30ug/LTotal Uranium (U)

52296952.0<2.05229695<2.0ug/LTotal Titanium (Ti)

52296952.0<2.05229695<2.0ug/LTotal Tin (Sn)

52296950.10<0.105229695<0.10ug/LTotal Thallium (Tl)

52296952.046522969548ug/LTotal Strontium (Sr)

5229695100780052296958200ug/LTotal Sodium (Na)

52296950.10<0.105229695<0.10ug/LTotal Silver (Ag)

52296951.0<1.05229695<1.0ug/LTotal Selenium (Se)

52296951005905229695630ug/LTotal Potassium (K)

5229695100<1005229695<100ug/LTotal Phosphorus (P)

52296952.0<2.05229695<2.0ug/LTotal Nickel (Ni)

52296952.0<2.05229695<2.0ug/LTotal Molybdenum (Mo)

52296952.04.052296953.8ug/LTotal Manganese (Mn)

5229695100140052296951400ug/LTotal Magnesium (Mg)

52296950.50<0.505229695<0.50ug/LTotal Lead (Pb)

5229695501105229695100ug/LTotal Iron (Fe)

52296952.0<2.05229695<2.0ug/LTotal Copper (Cu)

52296950.40<0.405229695<0.40ug/LTotal Cobalt (Co)

52296951.0<1.05229695<1.0ug/LTotal Chromium (Cr)

5229695100450052296954600ug/LTotal Calcium (Ca)

52296950.010<0.0105229695<0.010ug/LTotal Cadmium (Cd)

522969550<505229695<50ug/LTotal Boron (B)

52296952.0<2.05229695<2.0ug/LTotal Bismuth (Bi)

QC BatchRDL
WSUPPLY-SW-2

Lab-Dup
QC BatchRDLWSUPPLY-SW-2QC BatchWSUPPLY-SW-1UNITS

D26105D26105D26105COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM111FJM111FJM110Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

(1) Elevated reporting limit due to sample matrix.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296952.0<2.052296952.0<2.052296952.0<2.0ug/LTotal Bismuth (Bi)

52296951.0<1.052296951.0<1.052296951.0<1.0ug/LTotal Beryllium (Be)

52296951.05.952296951.05.652296951.08.2ug/LTotal Barium (Ba)

52296951.0<1.052296951.0<1.052296951.0<1.0ug/LTotal Arsenic (As)

52296951.0<1.052296951.0<1.052296951.0<1.0ug/LTotal Antimony (Sb)

52296955.043052296955.04152296955.079ug/LTotal Aluminum (Al)

Metals

52273191.013052297061.013052273191.072uS/cmConductivity

52273640.101.152297490.100.3752273640.100.47NTUTurbidity

52323622.02.152323622.02.752323622.0<2.0mg/LDissolved Sulphate (SO4)

52323640.502.352323640.50<0.5052323640.501.1mg/LReactive Silica (SiO2)

5227318N/A6.985229705N/A7.185227318N/A7.15pHpH

52323720.010<0.01052323720.010<0.01052323720.010<0.010mg/LOrthophosphate (P)

52354010.501652353990.507.852353990.507.6mg/LTotal Organic Carbon (C)

52322060.050<0.05052322060.0500.09452322060.0500.051mg/LNitrogen (Ammonia Nitrogen)

52323830.010<0.01052323830.010<0.01052323830.010<0.010mg/LNitrite (N)

52323790.0500.05252323790.050<0.05052323790.050<0.050mg/LNitrate + Nitrite (N)

523236525    190 (1)52323655.041523236525    59 (1)TCUColour

52323601.02752323601.03152323601.013mg/LDissolved Chloride (Cl)

52323545.01452323545.01652323545.015mg/LTotal Alkalinity (Total as CaCO3)

Inorganics

52228979.7552228979.8052228979.75N/ASaturation pH (@ 4C)

52228969.5052228969.5552228969.50N/ASaturation pH (@ 20C)

52232510.0500.05252232510.050<0.05052232510.050<0.050mg/LNitrate (N)

5222897-2.785222897-2.625222897-2.61N/ALangelier Index (@ 4C)

5222896-2.535222896-2.375222896-2.36N/ALangelier Index (@ 20C)

5222893N/A1.365222893N/A5.445222893N/A1.56%Ion Balance (% Difference)

52228921.02152228921.02052228921.016mg/LHardness (CaCO3)

5222894N/A1.125222894N/A1.135222894N/A0.630me/LCation Sum

52228861.0<1.052228861.0<1.052228861.0<1.0mg/LCarb. Alkalinity (calc. as CaCO3)

52228981.06452228981.06752228981.036mg/LCalculated TDS

52228861.01452228861.01652228861.015mg/LBicarb. Alkalinity (calc. as CaCO3)

5222894N/A1.095222894N/A1.265222894N/A0.650me/LAnion Sum

Calculated Parameters

QC BatchRDLSW-2QC BatchRDLSW-1QC BatchRDLWSUPPLY-SW-3UNITS

D26105D26105D26105COC Number

2017/10/172017/10/172017/10/17Sampling Date
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296955.06.252296955.0<5.052296955.0<5.0ug/LTotal Zinc (Zn)

52296952.0<2.052296952.0<2.052296952.0<2.0ug/LTotal Vanadium (V)

52296950.100.3552296950.10<0.1052296950.100.26ug/LTotal Uranium (U)

52296952.06.352296952.0<2.052296952.0<2.0ug/LTotal Titanium (Ti)

52296952.0<2.052296952.0<2.052296952.0<2.0ug/LTotal Tin (Sn)

52296950.10<0.1052296950.10<0.1052296950.10<0.10ug/LTotal Thallium (Tl)

52296952.03052296952.02752296952.046ug/LTotal Strontium (Sr)

52296951001500052296951001600052296951006600ug/LTotal Sodium (Na)

52296950.10<0.1052296950.10<0.1052296950.10<0.10ug/LTotal Silver (Ag)

52296951.0<1.052296951.0<1.052296951.0<1.0ug/LTotal Selenium (Se)

5229695100870522969510011005229695100580ug/LTotal Potassium (K)

5229695100<1005229695100<1005229695100<100ug/LTotal Phosphorus (P)

52296952.0<2.052296952.0<2.052296952.0<2.0ug/LTotal Nickel (Ni)

52296952.0<2.052296952.0<2.052296952.0<2.0ug/LTotal Molybdenum (Mo)

52296952.06.152296952.0<2.052296952.03.5ug/LTotal Manganese (Mn)

522969510023005229695100260052296951001300ug/LTotal Magnesium (Mg)

52296950.50<0.5052296950.50<0.5052296950.50<0.50ug/LTotal Lead (Pb)

52296955054052296955018052296955097ug/LTotal Iron (Fe)

52296952.06.452296952.02.952296952.0<2.0ug/LTotal Copper (Cu)

52296950.40<0.4052296950.40<0.4052296950.40<0.40ug/LTotal Cobalt (Co)

52296951.0<1.052296951.0<1.052296951.0<1.0ug/LTotal Chromium (Cr)

522969510048005229695100370052296951004200ug/LTotal Calcium (Ca)

52296950.010<0.01052296950.010<0.01052296950.010<0.010ug/LTotal Cadmium (Cd)

522969550<50522969550<50522969550<50ug/LTotal Boron (B)

QC BatchRDLSW-2QC BatchRDLSW-1QC BatchRDLWSUPPLY-SW-3UNITS

D26105D26105D26105COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM114FJM113FJM112Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

(1) Elevated reporting limit due to sample matrix.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296951.0<1.052296951.0<1.0<1.0ug/LTotal Beryllium (Be)

52296951.03.352296951.02.04.7ug/LTotal Barium (Ba)

52296951.0<1.052296951.0<1.0<1.0ug/LTotal Arsenic (As)

52296951.0<1.052296951.0<1.0<1.0ug/LTotal Antimony (Sb)

52296955.024052296955.014068ug/LTotal Aluminum (Al)

Metals

52273191.07452273191.07452273191.015054uS/cmConductivity

52273610.100.5852273610.100.5352273640.100.280.39NTUTurbidity

52323622.0<2.052323622.05.82.3mg/LDissolved Sulphate (SO4)

52323640.502.252323640.500.95<0.50mg/LReactive Silica (SiO2)

5227318N/A6.645227318N/A6.595227318N/A6.406.74pHpH

52323720.010<0.01052323720.010<0.010<0.010mg/LOrthophosphate (P)

52354010.501352354010.504.53.9mg/LTotal Organic Carbon (C)

52322060.0500.05052322060.0500.064<0.050mg/LNitrogen (Ammonia Nitrogen)

52323830.010<0.01052323830.010<0.010<0.010mg/LNitrite (N)

52323790.050<0.05052323790.050<0.050<0.050mg/LNitrate + Nitrite (N)

523236525    120 (1)52323655.05016TCUColour

52323601.01652323601.03911mg/LDissolved Chloride (Cl)

52323545.09.252323545.0<5.06.6mg/LTotal Alkalinity (Total as CaCO3)

Inorganics

522289710.15222897NC10.5N/ASaturation pH (@ 4C)

52228969.875222896NC10.3N/ASaturation pH (@ 20C)

52232510.050<0.05052232510.050<0.050<0.050mg/LNitrate (N)

5222897-3.535222897NC-3.76N/ALangelier Index (@ 4C)

5222896-3.285222896NC-3.51N/ALangelier Index (@ 20C)

5222893N/A0.7805222893N/A1.654.17%Ion Balance (% Difference)

52228921.01252228921.0138.7mg/LHardness (CaCO3)

5222894N/A0.6505222894N/A1.190.460me/LCation Sum

52228861.0<1.052228861.0<1.0<1.0mg/LCarb. Alkalinity (calc. as CaCO3)

52228981.03752228981.07127mg/LCalculated TDS

52228861.09.252228861.0<1.06.6mg/LBicarb. Alkalinity (calc. as CaCO3)

5222894N/A0.6405222894N/A1.230.500me/LAnion Sum

Calculated Parameters

QC BatchRDL
BG-SW-2
Lab-Dup

QC BatchRDLBG-SW-2QC BatchRDLBG-SW-1SW-3UNITS

D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM117FJM117FJM116FJM115Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296955.0<5.052296955.014<5.0ug/LTotal Zinc (Zn)

52296952.0<2.052296952.0<2.0<2.0ug/LTotal Vanadium (V)

52296950.100.2852296950.100.19<0.10ug/LTotal Uranium (U)

52296952.03.152296952.0<2.0<2.0ug/LTotal Titanium (Ti)

52296952.0<2.052296952.0<2.0<2.0ug/LTotal Tin (Sn)

52296950.10<0.1052296950.10<0.10<0.10ug/LTotal Thallium (Tl)

52296952.01352296952.02016ug/LTotal Strontium (Sr)

522969510086005229695100210006200ug/LTotal Sodium (Na)

52296950.10<0.1052296950.10<0.10<0.10ug/LTotal Silver (Ag)

52296951.0<1.052296951.0<1.0<1.0ug/LTotal Selenium (Se)

52296951004305229695100780510ug/LTotal Potassium (K)

5229695100<1005229695100<100<100ug/LTotal Phosphorus (P)

52296952.0<2.052296952.0<2.0<2.0ug/LTotal Nickel (Ni)

52296952.0<2.052296952.0<2.0<2.0ug/LTotal Molybdenum (Mo)

52296952.02.952296952.0<2.0<2.0ug/LTotal Manganese (Mn)

52296951001300522969510023001100ug/LTotal Magnesium (Mg)

52296950.50<0.5052296950.50<0.50<0.50ug/LTotal Lead (Pb)

522969550270522969550<5059ug/LTotal Iron (Fe)

52296952.0<2.052296952.02.2<2.0ug/LTotal Copper (Cu)

52296950.40<0.4052296950.40<0.40<0.40ug/LTotal Cobalt (Co)

52296951.0<1.052296951.0<1.0<1.0ug/LTotal Chromium (Cr)

52296951002900522969510015001700ug/LTotal Calcium (Ca)

52296950.010<0.01052296950.0100.027<0.010ug/LTotal Cadmium (Cd)

522969550<50522969550<50<50ug/LTotal Boron (B)

52296952.0<2.052296952.0<2.0<2.0ug/LTotal Bismuth (Bi)

QC BatchRDL
BG-SW-2
Lab-Dup

QC BatchRDLBG-SW-2QC BatchRDLBG-SW-1SW-3UNITS

D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM117FJM117FJM116FJM115Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

(1) Elevated reporting limit due to sample matrix.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296952.0<2.052296952.0<2.0ug/LTotal Bismuth (Bi)

52296951.0<1.052296951.0<1.0ug/LTotal Beryllium (Be)

52296951.08.252296951.04.7ug/LTotal Barium (Ba)

52296951.0<1.052296951.0<1.0ug/LTotal Arsenic (As)

52296951.0<1.052296951.0<1.0ug/LTotal Antimony (Sb)

52296955.08352296955.085ug/LTotal Aluminum (Al)

Metals

52297061.07152297061.037uS/cmConductivity

52273640.100.4052297490.100.24NTUTurbidity

52323622.0<2.052323622.0<2.0mg/LDissolved Sulphate (SO4)

52323640.501.052323640.501.6mg/LReactive Silica (SiO2)

5229705N/A7.305229705N/A6.91pHpH

52323720.010<0.01052323720.010<0.010mg/LOrthophosphate (P)

52354010.507.652354010.504.5mg/LTotal Organic Carbon (C)

52322060.050<0.05052322060.050<0.050mg/LNitrogen (Ammonia Nitrogen)

52323830.010<0.01052323830.010<0.010mg/LNitrite (N)

52323790.0500.1252323790.050<0.050mg/LNitrate + Nitrite (N)

523236525    53 (1)52323655.030TCUColour

52323601.01252323601.05.8mg/LDissolved Chloride (Cl)

52323545.01452323545.09.8mg/LTotal Alkalinity (Total as CaCO3)

Inorganics

52228979.76522289710.0N/ASaturation pH (@ 4C)

52228969.5152228969.80N/ASaturation pH (@ 20C)

52232510.0500.1252232510.050<0.050mg/LNitrate (N)

5222897-2.465222897-3.14N/ALangelier Index (@ 4C)

5222896-2.215222896-2.88N/ALangelier Index (@ 20C)

5222893N/A0.005222893N/A1.41%Ion Balance (% Difference)

52228921.01752228921.010mg/LHardness (CaCO3)

5222894N/A0.6405222894N/A0.350me/LCation Sum

52228861.0<1.052228861.0<1.0mg/LCarb. Alkalinity (calc. as CaCO3)

52228981.03552228981.020mg/LCalculated TDS

52228861.01452228861.09.8mg/LBicarb. Alkalinity (calc. as CaCO3)

5222894N/A0.6405222894N/A0.360me/LAnion Sum

Calculated Parameters

QC BatchRDLWSUPPLY-SW-4QC BatchRDLBG-SW-3UNITS

D26105D26105COC Number

2017/10/172017/10/17Sampling Date

FJM119FJM118Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52296955.0<5.052296955.0<5.0ug/LTotal Zinc (Zn)

52296952.0<2.052296952.0<2.0ug/LTotal Vanadium (V)

52296950.100.2752296950.100.32ug/LTotal Uranium (U)

52296952.0<2.052296952.0<2.0ug/LTotal Titanium (Ti)

52296952.0<2.052296952.0<2.0ug/LTotal Tin (Sn)

52296950.10<0.1052296950.10<0.10ug/LTotal Thallium (Tl)

52296952.04752296952.025ug/LTotal Strontium (Sr)

5229695100670052296951003200ug/LTotal Sodium (Na)

52296950.10<0.1052296950.10<0.10ug/LTotal Silver (Ag)

52296951.0<1.052296951.0<1.0ug/LTotal Selenium (Se)

52296951006005229695100250ug/LTotal Potassium (K)

5229695100<1005229695100<100ug/LTotal Phosphorus (P)

52296952.0<2.052296952.0<2.0ug/LTotal Nickel (Ni)

52296952.0<2.052296952.0<2.0ug/LTotal Molybdenum (Mo)

52296952.03.952296952.0<2.0ug/LTotal Manganese (Mn)

522969510014005229695100630ug/LTotal Magnesium (Mg)

52296950.50<0.5052296950.50<0.50ug/LTotal Lead (Pb)

522969550100522969550<50ug/LTotal Iron (Fe)

52296952.0<2.052296952.0<2.0ug/LTotal Copper (Cu)

52296950.40<0.4052296950.40<0.40ug/LTotal Cobalt (Co)

52296951.0<1.052296951.0<1.0ug/LTotal Chromium (Cr)

5229695100430052296951003100ug/LTotal Calcium (Ca)

52296950.010<0.01052296950.010<0.010ug/LTotal Cadmium (Cd)

522969550<50522969550<50ug/LTotal Boron (B)

QC BatchRDLWSUPPLY-SW-4QC BatchRDLBG-SW-3UNITS

D26105D26105COC Number

2017/10/172017/10/17Sampling Date

FJM119FJM118Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9  Tel: 902-420-0203  Toll-free: 800-565-7227  Fax: 902-420-8612  www.maxxamanalytics.com



Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

CCME PETROLEUM HYDROCARBONS IN WATER (WATER)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5236936965236936102%o-Terphenyl

52369079952369071075236907104%D4-1,2-Dichloroethane

523690796523690797523690799%D10-Ethylbenzene

52369079752369071005236907104%4-Bromofluorobenzene

523690710652369071125236907109%1,4-Difluorobenzene

Surrogate Recovery (%)

5236936Yes5236936Yesug/LReached Baseline at C50

5236936200<2005236936200<200ug/LF4 (C34-C50 Hydrocarbons)

5236936200<2005236936200<200ug/LF3 (C16-C34 Hydrocarbons)

5236936100<1005236936100<100ug/LF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

523690725<25523690725<25523690725<25ug/LF1 (C6-C10) - BTEX

523690725<25523690725<25523690725<25ug/LF1 (C6-C10)

52369070.40<0.4052369070.40<0.4052369070.40<0.40ug/LTotal Xylenes

52369070.40<0.4052369070.40<0.4052369070.40<0.40ug/Lp+m-Xylene

52369070.20<0.2052369070.20<0.2052369070.20<0.20ug/Lo-Xylene

52369070.20<0.2052369070.20<0.2052369070.20<0.20ug/LEthylbenzene

52369070.20<0.2052369070.20<0.2052369070.20<0.20ug/LToluene

52369070.20<0.2052369070.20<0.2052369070.20<0.20ug/LBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLWSUPPLY-SW-2QC BatchRDL
WSUPPLY-SW-1

Lab-Dup
QC BatchRDLWSUPPLY-SW-1UNITS

D26105D26105D26105COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM111FJM110FJM110Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

CCME PETROLEUM HYDROCARBONS IN WATER (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52369361001045239547102523693610399%o-Terphenyl

523690710710052369071015236907108101%D4-1,2-Dichloroethane

5236907929452369079452369079698%D10-Ethylbenzene

523690710496523690798523690710197%4-Bromofluorobenzene

5236907108985236907103523690710999%1,4-Difluorobenzene

Surrogate Recovery (%)

5236936YesYes5239547Yes5236936YesYesug/LReached Baseline at C50

5236936200<200<2005239547<2005236936<200<200ug/LF4 (C34-C50 Hydrocarbons)

5236936200<200<2005239547<2005236936<200<200ug/LF3 (C16-C34 Hydrocarbons)

5236936100<100<1005239547<1005236936<100<100ug/LF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

523690725<25<255236907<255236907<25<25ug/LF1 (C6-C10) - BTEX

523690725<25<255236907<255236907<25<25ug/LF1 (C6-C10)

52369070.40<0.40<0.405236907<0.405236907<0.40<0.40ug/LTotal Xylenes

52369070.40<0.40<0.405236907<0.405236907<0.40<0.40ug/Lp+m-Xylene

52369070.20<0.20<0.205236907<0.205236907<0.20<0.20ug/Lo-Xylene

52369070.20<0.20<0.205236907<0.205236907<0.20<0.20ug/LEthylbenzene

52369070.20<0.20<0.205236907<0.205236907<0.20<0.20ug/LToluene

52369070.20<0.20<0.205236907<0.205236907<0.20<0.20ug/LBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLBG-SW-1SW-3QC BatchSW-2QC BatchSW-1WSUPPLY-SW-3UNITS

D26105D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM116FJM115FJM114FJM113FJM112Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

CCME PETROLEUM HYDROCARBONS IN WATER (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5239547100523693698105%o-Terphenyl

52369071035236907106101%D4-1,2-Dichloroethane

52369079452369079493%D10-Ethylbenzene

52369079752369079897%4-Bromofluorobenzene

52369071045236907107104%1,4-Difluorobenzene

Surrogate Recovery (%)

5239547Yes5236936YesYesug/LReached Baseline at C50

5239547200<2005236936<200<200ug/LF4 (C34-C50 Hydrocarbons)

5239547200<2005236936<200<200ug/LF3 (C16-C34 Hydrocarbons)

5239547100<1005236936<100<100ug/LF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

523690725<255236907<25<25ug/LF1 (C6-C10) - BTEX

523690725<255236907<25<25ug/LF1 (C6-C10)

52369070.40<0.405236907<0.40<0.40ug/LTotal Xylenes

52369070.40<0.405236907<0.40<0.40ug/Lp+m-Xylene

52369070.20<0.205236907<0.20<0.20ug/Lo-Xylene

52369070.20<0.205236907<0.20<0.20ug/LEthylbenzene

52369070.20<0.205236907<0.20<0.20ug/LToluene

52369070.20<0.205236907<0.20<0.20ug/LBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLWSUPPLY-SW-4QC BatchBG-SW-3BG-SW-2UNITS

D26105D26105D26105COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJM119FJM118FJM117Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

MERCURY BY COLD VAPOUR AA (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52255060.013<0.013<0.013<0.013<0.013ug/LTotal Mercury (Hg)

Metals

QC BatchRDLWSUPPLY-SW-4BG-SW-3BG-SW-2BG-SW-1UNITS

D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM119FJM118FJM117FJM116Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52255060.013<0.013<0.013<0.013<0.013<0.013<0.013ug/LTotal Mercury (Hg)

Metals

QC BatchRDLSW-3SW-2SW-1WSUPPLY-SW-3WSUPPLY-SW-2WSUPPLY-SW-1UNITS

D26105D26105D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM115FJM114FJM113FJM112FJM111FJM110Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523229580522560281788177%D8-Acenaphthylene

523229572522560288889186%D14-Terphenyl

523229581522560292889289%D10-Anthracene

Surrogate Recovery (%)

52322950.050<0.0505225602<0.050<0.050<0.050<0.050ug/LQuinoline

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LPyrene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LPhenanthrene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LPerylene

52322950.20<0.205225602<0.20<0.20<0.20<0.20ug/LNaphthalene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LIndeno(1,2,3-cd)pyrene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LFluorene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LFluoranthene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LDibenz(a,h)anthracene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LChrysene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LBenzo(k)fluoranthene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LBenzo(j)fluoranthene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LBenzo(g,h,i)perylene

52252150.020<0.0205225215<0.020<0.020<0.020<0.020ug/LBenzo(b/j)fluoranthene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LBenzo(b)fluoranthene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LBenzo(a)pyrene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LBenzo(a)anthracene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LAnthracene

52322950.050<0.0505225602<0.050<0.050<0.050<0.050ug/LAcridine

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LAcenaphthylene

52322950.010<0.0105225602<0.010<0.010<0.010<0.010ug/LAcenaphthene

52322950.050<0.0505225602<0.050<0.050<0.050<0.050ug/L2-Methylnaphthalene

52322950.050<0.0505225602<0.050<0.050<0.050<0.050ug/L1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDLSW-2QC BatchSW-1WSUPPLY-SW-3WSUPPLY-SW-2WSUPPLY-SW-1UNITS

D26105D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM114FJM113FJM112FJM111FJM110Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523229580878481523229577%D8-Acenaphthylene

523229571767675523229575%D14-Terphenyl

523229590888982523229575%D10-Anthracene

Surrogate Recovery (%)

52322950.050<0.050<0.050<0.050<0.05052322950.050<0.050ug/LQuinoline

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LPyrene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LPhenanthrene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LPerylene

52322950.20<0.20<0.20<0.20<0.2052322950.20<0.20ug/LNaphthalene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LIndeno(1,2,3-cd)pyrene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LFluorene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LFluoranthene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LDibenz(a,h)anthracene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LChrysene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LBenzo(k)fluoranthene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LBenzo(j)fluoranthene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LBenzo(g,h,i)perylene

52252150.020<0.020<0.020<0.020<0.020ug/LBenzo(b/j)fluoranthene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LBenzo(b)fluoranthene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LBenzo(a)pyrene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LBenzo(a)anthracene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LAnthracene

52322950.050<0.050<0.050<0.050<0.05052322950.050<0.050ug/LAcridine

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LAcenaphthylene

52322950.010<0.010<0.010<0.010<0.01052322950.010<0.010ug/LAcenaphthene

52322950.050<0.050<0.050<0.050<0.05052322950.050<0.050ug/L2-Methylnaphthalene

52322950.050<0.050<0.050<0.050<0.05052322950.050<0.050ug/L1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDLBG-SW-3BG-SW-2BG-SW-1SW-3QC BatchRDL
SW-2

Lab-Dup
UNITS

D26105D26105D26105D26105D26105COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJM118FJM117FJM116FJM115FJM114Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523229586%D8-Acenaphthylene

523229575%D14-Terphenyl

523229586%D10-Anthracene

Surrogate Recovery (%)

52322950.050<0.050ug/LQuinoline

52322950.010<0.010ug/LPyrene

52322950.010<0.010ug/LPhenanthrene

52322950.010<0.010ug/LPerylene

52322950.20<0.20ug/LNaphthalene

52322950.010<0.010ug/LIndeno(1,2,3-cd)pyrene

52322950.010<0.010ug/LFluorene

52322950.010<0.010ug/LFluoranthene

52322950.010<0.010ug/LDibenz(a,h)anthracene

52322950.010<0.010ug/LChrysene

52322950.010<0.010ug/LBenzo(k)fluoranthene

52322950.010<0.010ug/LBenzo(j)fluoranthene

52322950.010<0.010ug/LBenzo(g,h,i)perylene

52252150.020<0.020ug/LBenzo(b/j)fluoranthene

52322950.010<0.010ug/LBenzo(b)fluoranthene

52322950.010<0.010ug/LBenzo(a)pyrene

52322950.010<0.010ug/LBenzo(a)anthracene

52322950.010<0.010ug/LAnthracene

52322950.050<0.050ug/LAcridine

52322950.010<0.010ug/LAcenaphthylene

52322950.010<0.010ug/LAcenaphthene

52322950.050<0.050ug/L2-Methylnaphthalene

52322950.050<0.050ug/L1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchRDLWSUPPLY-SW-4UNITS

D26105COC Number

2017/10/17Sampling Date

FJM119Maxxam ID
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

7.2°CPackage 1

Revised Report:  issued report with <DL as per request from Jason. SMS 2017/11/27

Sample  FJM110 [WSUPPLY-SW-1]  : RCAp Ion Balance acceptable. Anion/cation agreement within 0.2 meq/L.

Revised Report:  issued report with <DL as per request from Jason. HWS Nov 21/17

Sample  FJM113 [SW-1]  : RCAp Ion Balance acceptable. Anion/cation agreement within 0.2 meq/L.

Results relate only to the items tested.
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%1062017/10/24Total Mercury (Hg)Matrix SpikeARS5225506

80 - 120%1062017/10/24Total Mercury (Hg)Spiked BlankARS5225506

ug/L<0.0132017/10/24Total Mercury (Hg)Method BlankARS5225506

20%NC2017/10/24Total Mercury (Hg)RPDARS5225506

30 - 130%742017/10/27Benzo(j)fluorantheneMatrix SpikeGTH5225602

50 - 130%892017/10/27D10-Anthracene

50 - 130%742017/10/27D14-Terphenyl

50 - 130%762017/10/27D8-Acenaphthylene

30 - 130%NC2017/10/271-Methylnaphthalene

30 - 130%NC2017/10/272-Methylnaphthalene

30 - 130%562017/10/27Acenaphthene

30 - 130%702017/10/27Acenaphthylene

30 - 130%942017/10/27Acridine

30 - 130%772017/10/27Anthracene

30 - 130%792017/10/27Benzo(a)anthracene

30 - 130%722017/10/27Benzo(a)pyrene

30 - 130%692017/10/27Benzo(b)fluoranthene

30 - 130%692017/10/27Benzo(g,h,i)perylene

30 - 130%712017/10/27Benzo(k)fluoranthene

30 - 130%722017/10/27Chrysene

30 - 130%612017/10/27Dibenz(a,h)anthracene

30 - 130%852017/10/27Fluoranthene

30 - 130%NC2017/10/27Fluorene

30 - 130%652017/10/27Indeno(1,2,3-cd)pyrene

30 - 130%NC2017/10/27Naphthalene

30 - 130%702017/10/27Perylene

30 - 130%712017/10/27Phenanthrene

30 - 130%822017/10/27Pyrene

30 - 130%902017/10/27Quinoline

30 - 130%852017/10/26Benzo(j)fluorantheneSpiked BlankGTH5225602

50 - 130%912017/10/26D10-Anthracene

50 - 130%922017/10/26D14-Terphenyl

50 - 130%812017/10/26D8-Acenaphthylene

30 - 130%732017/10/261-Methylnaphthalene

30 - 130%772017/10/262-Methylnaphthalene

30 - 130%812017/10/26Acenaphthene

30 - 130%852017/10/26Acenaphthylene

30 - 130%762017/10/26Acridine

30 - 130%852017/10/26Anthracene

30 - 130%892017/10/26Benzo(a)anthracene

30 - 130%822017/10/26Benzo(a)pyrene

30 - 130%802017/10/26Benzo(b)fluoranthene

30 - 130%902017/10/26Benzo(g,h,i)perylene

30 - 130%822017/10/26Benzo(k)fluoranthene

30 - 130%892017/10/26Chrysene

30 - 130%832017/10/26Dibenz(a,h)anthracene

30 - 130%872017/10/26Fluoranthene

30 - 130%802017/10/26Fluorene

30 - 130%862017/10/26Indeno(1,2,3-cd)pyrene

30 - 130%762017/10/26Naphthalene

30 - 130%832017/10/26Perylene

30 - 130%802017/10/26Phenanthrene
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%852017/10/26Pyrene

30 - 130%632017/10/26Quinoline

ug/L<0.0102017/10/26Benzo(j)fluorantheneMethod BlankGTH5225602

50 - 130%972017/10/26D10-Anthracene

50 - 130%942017/10/26D14-Terphenyl

50 - 130%832017/10/26D8-Acenaphthylene

ug/L<0.0502017/10/261-Methylnaphthalene

ug/L<0.0502017/10/262-Methylnaphthalene

ug/L<0.0102017/10/26Acenaphthene

ug/L<0.0102017/10/26Acenaphthylene

ug/L<0.0502017/10/26Acridine

ug/L<0.0102017/10/26Anthracene

ug/L<0.0102017/10/26Benzo(a)anthracene

ug/L<0.0102017/10/26Benzo(a)pyrene

ug/L<0.0102017/10/26Benzo(b)fluoranthene

ug/L<0.0102017/10/26Benzo(g,h,i)perylene

ug/L<0.0102017/10/26Benzo(k)fluoranthene

ug/L<0.0102017/10/26Chrysene

ug/L<0.0102017/10/26Dibenz(a,h)anthracene

ug/L<0.0102017/10/26Fluoranthene

ug/L<0.0102017/10/26Fluorene

ug/L<0.0102017/10/26Indeno(1,2,3-cd)pyrene

ug/L<0.202017/10/26Naphthalene

ug/L<0.0102017/10/26Perylene

ug/L<0.0102017/10/26Phenanthrene

ug/L<0.0102017/10/26Pyrene

ug/L<0.0502017/10/26Quinoline

40%142017/10/261-MethylnaphthaleneRPDGTH5225602

40%1.42017/10/262-Methylnaphthalene

40%4.82017/10/26Acenaphthene

40%     NC (1)2017/10/26Acenaphthylene

40%NC2017/10/26Acridine

40%     NC (1)2017/10/26Anthracene

40%NC2017/10/26Benzo(a)anthracene

40%NC2017/10/26Benzo(a)pyrene

40%NC2017/10/26Benzo(b)fluoranthene

40%NC2017/10/26Benzo(g,h,i)perylene

40%NC2017/10/26Benzo(k)fluoranthene

40%NC2017/10/26Chrysene

40%NC2017/10/26Dibenz(a,h)anthracene

40%NC2017/10/26Fluoranthene

40%6.72017/10/26Fluorene

40%NC2017/10/26Indeno(1,2,3-cd)pyrene

40%NC2017/10/26Naphthalene

40%NC2017/10/26Perylene

40%     NC (1)2017/10/26Phenanthrene

40%NC2017/10/26Pyrene

40%     NC (1)2017/10/26Quinoline

97 - 103%1002017/10/24pHQC StandardJMV5227318

N/A%0.722017/10/24pHRPD [FJM117-01]JMV5227318

80 - 120%1022017/10/24ConductivitySpiked BlankJMV5227319
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

uS/cm1.4,
RDL=1.0

2017/10/24ConductivityMethod BlankJMV5227319

25%0.142017/10/24ConductivityRPD [FJM117-01]JMV5227319

80 - 120%942017/10/24TurbidityQC StandardJMV5227361

80 - 120%932017/10/24TurbiditySpiked BlankJMV5227361

NTU<0.102017/10/24TurbidityMethod BlankJMV5227361

20%9.02017/10/24TurbidityRPD [FJM117-01]JMV5227361

80 - 120%952017/10/24TurbidityQC StandardJMV5227364

80 - 120%922017/10/24TurbiditySpiked BlankJMV5227364

NTU<0.102017/10/24TurbidityMethod BlankJMV5227364

20%2.72017/10/24TurbidityRPDJMV5227364

80 - 120%952017/10/25Total Aluminum (Al)Matrix SpikeBAN5229695

80 - 120%1022017/10/25Total Antimony (Sb)

80 - 120%982017/10/25Total Arsenic (As)

80 - 120%972017/10/25Total Barium (Ba)

80 - 120%1012017/10/25Total Beryllium (Be)

80 - 120%1022017/10/25Total Bismuth (Bi)

80 - 120%1002017/10/25Total Boron (B)

80 - 120%992017/10/25Total Cadmium (Cd)

80 - 120%1022017/10/25Total Calcium (Ca)

80 - 120%1002017/10/25Total Chromium (Cr)

80 - 120%1002017/10/25Total Cobalt (Co)

80 - 120%1002017/10/25Total Copper (Cu)

80 - 120%942017/10/25Total Iron (Fe)

80 - 120%992017/10/25Total Lead (Pb)

80 - 120%992017/10/25Total Magnesium (Mg)

80 - 120%992017/10/25Total Manganese (Mn)

80 - 120%1042017/10/25Total Molybdenum (Mo)

80 - 120%1002017/10/25Total Nickel (Ni)

80 - 120%1032017/10/25Total Phosphorus (P)

80 - 120%1012017/10/25Total Potassium (K)

80 - 120%1002017/10/25Total Selenium (Se)

80 - 120%992017/10/25Total Silver (Ag)

80 - 120%952017/10/25Total Sodium (Na)

80 - 120%1012017/10/25Total Strontium (Sr)

80 - 120%1032017/10/25Total Thallium (Tl)

80 - 120%1042017/10/25Total Tin (Sn)

80 - 120%1032017/10/25Total Titanium (Ti)

80 - 120%1042017/10/25Total Uranium (U)

80 - 120%1022017/10/25Total Vanadium (V)

80 - 120%972017/10/25Total Zinc (Zn)

80 - 120%1022017/10/25Total Aluminum (Al)Spiked BlankBAN5229695

80 - 120%1012017/10/25Total Antimony (Sb)

80 - 120%972017/10/25Total Arsenic (As)

80 - 120%972017/10/25Total Barium (Ba)

80 - 120%1002017/10/25Total Beryllium (Be)

80 - 120%1022017/10/25Total Bismuth (Bi)

80 - 120%992017/10/25Total Boron (B)

80 - 120%992017/10/25Total Cadmium (Cd)

80 - 120%1012017/10/25Total Calcium (Ca)

80 - 120%1002017/10/25Total Chromium (Cr)

80 - 120%1002017/10/25Total Cobalt (Co)
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%1002017/10/25Total Copper (Cu)

80 - 120%1022017/10/25Total Iron (Fe)

80 - 120%982017/10/25Total Lead (Pb)

80 - 120%1022017/10/25Total Magnesium (Mg)

80 - 120%1022017/10/25Total Manganese (Mn)

80 - 120%1012017/10/25Total Molybdenum (Mo)

80 - 120%1012017/10/25Total Nickel (Ni)

80 - 120%1032017/10/25Total Phosphorus (P)

80 - 120%1002017/10/25Total Potassium (K)

80 - 120%982017/10/25Total Selenium (Se)

80 - 120%992017/10/25Total Silver (Ag)

80 - 120%982017/10/25Total Sodium (Na)

80 - 120%1002017/10/25Total Strontium (Sr)

80 - 120%1022017/10/25Total Thallium (Tl)

80 - 120%1042017/10/25Total Tin (Sn)

80 - 120%1032017/10/25Total Titanium (Ti)

80 - 120%1032017/10/25Total Uranium (U)

80 - 120%1022017/10/25Total Vanadium (V)

80 - 120%992017/10/25Total Zinc (Zn)

ug/L<5.02017/10/25Total Aluminum (Al)Method BlankBAN5229695

ug/L<1.02017/10/25Total Antimony (Sb)

ug/L<1.02017/10/25Total Arsenic (As)

ug/L<1.02017/10/25Total Barium (Ba)

ug/L<1.02017/10/25Total Beryllium (Be)

ug/L<2.02017/10/25Total Bismuth (Bi)

ug/L<502017/10/25Total Boron (B)

ug/L<0.0102017/10/25Total Cadmium (Cd)

ug/L<1002017/10/25Total Calcium (Ca)

ug/L<1.02017/10/25Total Chromium (Cr)

ug/L<0.402017/10/25Total Cobalt (Co)

ug/L<2.02017/10/25Total Copper (Cu)

ug/L<502017/10/25Total Iron (Fe)

ug/L<0.502017/10/25Total Lead (Pb)

ug/L<1002017/10/25Total Magnesium (Mg)

ug/L<2.02017/10/25Total Manganese (Mn)

ug/L<2.02017/10/25Total Molybdenum (Mo)

ug/L<2.02017/10/25Total Nickel (Ni)

ug/L<1002017/10/25Total Phosphorus (P)

ug/L<1002017/10/25Total Potassium (K)

ug/L<1.02017/10/25Total Selenium (Se)

ug/L<0.102017/10/25Total Silver (Ag)

ug/L<1002017/10/25Total Sodium (Na)

ug/L<2.02017/10/25Total Strontium (Sr)

ug/L<0.102017/10/25Total Thallium (Tl)

ug/L<2.02017/10/25Total Tin (Sn)

ug/L<2.02017/10/25Total Titanium (Ti)

ug/L<0.102017/10/25Total Uranium (U)

ug/L<2.02017/10/25Total Vanadium (V)

ug/L<5.02017/10/25Total Zinc (Zn)

20%0.652017/10/25Total Iron (Fe)RPDBAN5229695

97 - 103%1002017/10/25pHQC StandardJMV5229705

N/A%0.712017/10/25pHRPDJMV5229705
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%1002017/10/25ConductivitySpiked BlankJMV5229706

uS/cm<1.02017/10/25ConductivityMethod BlankJMV5229706

25%0.532017/10/25ConductivityRPDJMV5229706

80 - 120%942017/10/25TurbidityQC StandardJMV5229749

80 - 120%922017/10/25TurbiditySpiked BlankJMV5229749

NTU<0.102017/10/25TurbidityMethod BlankJMV5229749

20%4.72017/10/25TurbidityRPDJMV5229749

80 - 120%1052017/10/27Nitrogen (Ammonia Nitrogen)Matrix Spike [FJM111-03]NRG5232206

80 - 120%1052017/10/26Nitrogen (Ammonia Nitrogen)Spiked BlankNRG5232206

mg/L<0.0502017/10/26Nitrogen (Ammonia Nitrogen)Method BlankNRG5232206

20%NC2017/10/27Nitrogen (Ammonia Nitrogen)RPD [FJM111-03]NRG5232206

30 - 130%582017/10/31Benzo(j)fluorantheneMatrix Spike [FJM116-04]GTH5232295

50 - 130%782017/10/31D10-Anthracene

50 - 130%892017/10/31D14-Terphenyl

50 - 130%762017/10/31D8-Acenaphthylene

30 - 130%542017/10/311-Methylnaphthalene

30 - 130%602017/10/312-Methylnaphthalene

30 - 130%652017/10/31Acenaphthene

30 - 130%662017/10/31Acenaphthylene

30 - 130%672017/10/31Acridine

30 - 130%662017/10/31Anthracene

30 - 130%732017/10/31Benzo(a)anthracene

30 - 130%572017/10/31Benzo(a)pyrene

30 - 130%632017/10/31Benzo(b)fluoranthene

30 - 130%652017/10/31Benzo(g,h,i)perylene

30 - 130%522017/10/31Benzo(k)fluoranthene

30 - 130%752017/10/31Chrysene

30 - 130%622017/10/31Dibenz(a,h)anthracene

30 - 130%722017/10/31Fluoranthene

30 - 130%672017/10/31Fluorene

30 - 130%622017/10/31Indeno(1,2,3-cd)pyrene

30 - 130%552017/10/31Naphthalene

30 - 130%592017/10/31Perylene

30 - 130%642017/10/31Phenanthrene

30 - 130%712017/10/31Pyrene

30 - 130%     48 (2)2017/10/31Quinoline

30 - 130%722017/10/28Benzo(j)fluorantheneSpiked BlankGTH5232295

50 - 130%892017/10/28D10-Anthracene

50 - 130%842017/10/28D14-Terphenyl

50 - 130%852017/10/28D8-Acenaphthylene

30 - 130%642017/10/281-Methylnaphthalene

30 - 130%682017/10/282-Methylnaphthalene

30 - 130%742017/10/28Acenaphthene

30 - 130%732017/10/28Acenaphthylene

30 - 130%592017/10/28Acridine

30 - 130%712017/10/28Anthracene

30 - 130%692017/10/28Benzo(a)anthracene

30 - 130%662017/10/28Benzo(a)pyrene

30 - 130%652017/10/28Benzo(b)fluoranthene

30 - 130%682017/10/28Benzo(g,h,i)perylene

30 - 130%682017/10/28Benzo(k)fluoranthene

30 - 130%692017/10/28Chrysene
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%582017/10/28Dibenz(a,h)anthracene

30 - 130%712017/10/28Fluoranthene

30 - 130%712017/10/28Fluorene

30 - 130%642017/10/28Indeno(1,2,3-cd)pyrene

30 - 130%682017/10/28Naphthalene

30 - 130%662017/10/28Perylene

30 - 130%712017/10/28Phenanthrene

30 - 130%712017/10/28Pyrene

30 - 130%512017/10/28Quinoline

ug/L<0.0102017/10/28Benzo(j)fluorantheneMethod BlankGTH5232295

50 - 130%712017/10/28D10-Anthracene

50 - 130%702017/10/28D14-Terphenyl

50 - 130%702017/10/28D8-Acenaphthylene

ug/L<0.0502017/10/281-Methylnaphthalene

ug/L<0.0502017/10/282-Methylnaphthalene

ug/L<0.0102017/10/28Acenaphthene

ug/L<0.0102017/10/28Acenaphthylene

ug/L<0.0502017/10/28Acridine

ug/L<0.0102017/10/28Anthracene

ug/L<0.0102017/10/28Benzo(a)anthracene

ug/L<0.0102017/10/28Benzo(a)pyrene

ug/L<0.0102017/10/28Benzo(b)fluoranthene

ug/L<0.0102017/10/28Benzo(g,h,i)perylene

ug/L<0.0102017/10/28Benzo(k)fluoranthene

ug/L<0.0102017/10/28Chrysene

ug/L<0.0102017/10/28Dibenz(a,h)anthracene

ug/L<0.0102017/10/28Fluoranthene

ug/L<0.0102017/10/28Fluorene

ug/L<0.0102017/10/28Indeno(1,2,3-cd)pyrene

ug/L<0.202017/10/28Naphthalene

ug/L<0.0102017/10/28Perylene

ug/L<0.0102017/10/28Phenanthrene

ug/L<0.0102017/10/28Pyrene

ug/L<0.0502017/10/28Quinoline

40%NC2017/10/28Benzo(j)fluorantheneRPD [FJM114-04]GTH5232295

40%NC2017/10/281-Methylnaphthalene

40%NC2017/10/282-Methylnaphthalene

40%NC2017/10/28Acenaphthene

40%NC2017/10/28Acenaphthylene

40%NC2017/10/28Acridine

40%NC2017/10/28Anthracene

40%NC2017/10/28Benzo(a)anthracene

40%NC2017/10/28Benzo(a)pyrene

40%NC2017/10/28Benzo(b)fluoranthene

40%NC2017/10/28Benzo(g,h,i)perylene

40%NC2017/10/28Benzo(k)fluoranthene

40%NC2017/10/28Chrysene

40%NC2017/10/28Dibenz(a,h)anthracene

40%NC2017/10/28Fluoranthene

40%NC2017/10/28Fluorene

40%NC2017/10/28Indeno(1,2,3-cd)pyrene

40%NC2017/10/28Naphthalene
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

40%NC2017/10/28Perylene

40%NC2017/10/28Phenanthrene

40%NC2017/10/28Pyrene

40%NC2017/10/28Quinoline

80 - 120%852017/10/26Total Alkalinity (Total as CaCO3)Matrix SpikeNRG5232354

80 - 120%1062017/10/26Total Alkalinity (Total as CaCO3)Spiked BlankNRG5232354

mg/L<5.02017/10/26Total Alkalinity (Total as CaCO3)Method BlankNRG5232354

25%NC2017/10/26Total Alkalinity (Total as CaCO3)RPDNRG5232354

80 - 120%1042017/10/30Dissolved Chloride (Cl)Matrix SpikeNRG5232360

80 - 120%1072017/10/30Dissolved Chloride (Cl)QC StandardNRG5232360

80 - 120%1052017/10/30Dissolved Chloride (Cl)Spiked BlankNRG5232360

mg/L<1.02017/10/30Dissolved Chloride (Cl)Method BlankNRG5232360

25%3.52017/10/30Dissolved Chloride (Cl)RPDNRG5232360

80 - 120%942017/10/27Dissolved Sulphate (SO4)Matrix SpikeNRG5232362

80 - 120%992017/10/27Dissolved Sulphate (SO4)Spiked BlankNRG5232362

mg/L<2.02017/10/27Dissolved Sulphate (SO4)Method BlankNRG5232362

25%NC2017/10/27Dissolved Sulphate (SO4)RPDNRG5232362

80 - 120%962017/10/26Reactive Silica (SiO2)Matrix SpikeNRG5232364

80 - 120%942017/10/27Reactive Silica (SiO2)Spiked BlankNRG5232364

mg/L<0.502017/10/27Reactive Silica (SiO2)Method BlankNRG5232364

25%0.642017/10/26Reactive Silica (SiO2)RPDNRG5232364

80 - 120%1002017/10/30ColourSpiked BlankNRG5232365

TCU<5.02017/10/30ColourMethod BlankNRG5232365

20%     3.8 (3)2017/10/30ColourRPDNRG5232365

80 - 120%932017/10/30Orthophosphate (P)Matrix SpikeMCN5232372

80 - 120%1022017/10/30Orthophosphate (P)Spiked BlankMCN5232372

mg/L<0.0102017/10/30Orthophosphate (P)Method BlankMCN5232372

25%NC2017/10/30Orthophosphate (P)RPDMCN5232372

80 - 120%1052017/10/30Nitrate + Nitrite (N)Matrix SpikeNRG5232379

80 - 120%1012017/10/30Nitrate + Nitrite (N)Spiked BlankNRG5232379

mg/L<0.0502017/10/30Nitrate + Nitrite (N)Method BlankNRG5232379

25%0.842017/10/30Nitrate + Nitrite (N)RPDNRG5232379

80 - 120%     79 (4)2017/10/27Nitrite (N)Matrix SpikeNRG5232383

80 - 120%982017/10/27Nitrite (N)Spiked BlankNRG5232383

mg/L<0.0102017/10/27Nitrite (N)Method BlankNRG5232383

25%NC2017/10/27Nitrite (N)RPDNRG5232383

80 - 120%1022017/10/27Total Organic Carbon (C)Matrix SpikeSSI5235399

80 - 120%1052017/10/27Total Organic Carbon (C)Spiked BlankSSI5235399

mg/L<0.502017/10/27Total Organic Carbon (C)Method BlankSSI5235399

20%3.42017/10/27Total Organic Carbon (C)RPDSSI5235399

80 - 120%1002017/10/27Total Organic Carbon (C)Matrix SpikeSSI5235401

80 - 120%1032017/10/27Total Organic Carbon (C)Spiked BlankSSI5235401

mg/L<0.502017/10/27Total Organic Carbon (C)Method BlankSSI5235401

20%2.42017/10/27Total Organic Carbon (C)RPDSSI5235401

70 - 130%1042017/10/281,4-DifluorobenzeneMatrix Spike [FJM110-06]AGA5236907

70 - 130%1032017/10/284-Bromofluorobenzene

70 - 130%1012017/10/28D10-Ethylbenzene

70 - 130%1022017/10/28D4-1,2-Dichloroethane

70 - 130%1082017/10/28Benzene

70 - 130%1062017/10/28Toluene

70 - 130%1062017/10/28Ethylbenzene

70 - 130%1082017/10/28o-Xylene
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SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1062017/10/28p+m-Xylene

70 - 130%1092017/10/28F1 (C6-C10)

70 - 130%1042017/10/281,4-DifluorobenzeneSpiked BlankAGA5236907

70 - 130%1012017/10/284-Bromofluorobenzene

70 - 130%982017/10/28D10-Ethylbenzene

70 - 130%1042017/10/28D4-1,2-Dichloroethane

70 - 130%1062017/10/28Benzene

70 - 130%1052017/10/28Toluene

70 - 130%1022017/10/28Ethylbenzene

70 - 130%1082017/10/28o-Xylene

70 - 130%1022017/10/28p+m-Xylene

70 - 130%1102017/10/28F1 (C6-C10)

70 - 130%1052017/10/281,4-DifluorobenzeneMethod BlankAGA5236907

70 - 130%992017/10/284-Bromofluorobenzene

70 - 130%1032017/10/28D10-Ethylbenzene

70 - 130%1032017/10/28D4-1,2-Dichloroethane

ug/L<0.202017/10/28Benzene

ug/L<0.202017/10/28Toluene

ug/L<0.202017/10/28Ethylbenzene

ug/L<0.202017/10/28o-Xylene

ug/L<0.402017/10/28p+m-Xylene

ug/L<0.402017/10/28Total Xylenes

ug/L<252017/10/28F1 (C6-C10)

ug/L<252017/10/28F1 (C6-C10) - BTEX

30%NC2017/10/28BenzeneRPD [FJM110-06]AGA5236907

30%NC2017/10/28Toluene

30%NC2017/10/28Ethylbenzene

30%NC2017/10/28o-Xylene

30%NC2017/10/28p+m-Xylene

30%NC2017/10/28Total Xylenes

30%NC2017/10/28F1 (C6-C10)

30%NC2017/10/28F1 (C6-C10) - BTEX

60 - 130%1072017/10/30o-TerphenylMatrix SpikeKLI5236936

50 - 130%NC2017/10/30F2 (C10-C16 Hydrocarbons)

50 - 130%NC2017/10/30F3 (C16-C34 Hydrocarbons)

50 - 130%1102017/10/30F4 (C34-C50 Hydrocarbons)

60 - 130%1042017/10/30o-TerphenylSpiked BlankKLI5236936

60 - 130%1072017/10/30F2 (C10-C16 Hydrocarbons)

60 - 130%1052017/10/30F3 (C16-C34 Hydrocarbons)

60 - 130%1052017/10/30F4 (C34-C50 Hydrocarbons)

60 - 130%982017/10/30o-TerphenylMethod BlankKLI5236936

ug/L<1002017/10/30F2 (C10-C16 Hydrocarbons)

ug/L<2002017/10/30F3 (C16-C34 Hydrocarbons)

ug/L<2002017/10/30F4 (C34-C50 Hydrocarbons)

30%0.0882017/10/30F2 (C10-C16 Hydrocarbons)RPDKLI5236936

30%NC2017/10/30F3 (C16-C34 Hydrocarbons)

30%NC2017/10/30F4 (C34-C50 Hydrocarbons)

60 - 130%1022017/10/31o-TerphenylMatrix SpikeZZ5239547

50 - 130%1002017/10/31F2 (C10-C16 Hydrocarbons)

50 - 130%992017/10/31F3 (C16-C34 Hydrocarbons)

50 - 130%972017/10/31F4 (C34-C50 Hydrocarbons)

60 - 130%1012017/10/31o-TerphenylSpiked BlankZZ5239547
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 130%972017/10/31F2 (C10-C16 Hydrocarbons)

60 - 130%1002017/10/31F3 (C16-C34 Hydrocarbons)

60 - 130%962017/10/31F4 (C34-C50 Hydrocarbons)

60 - 130%972017/10/31o-TerphenylMethod BlankZZ5239547

ug/L<1002017/10/31F2 (C10-C16 Hydrocarbons)

ug/L<2002017/10/31F3 (C16-C34 Hydrocarbons)

ug/L<2002017/10/31F4 (C34-C50 Hydrocarbons)

30%NC2017/10/31F2 (C10-C16 Hydrocarbons)RPDZZ5239547

30%NC2017/10/31F3 (C16-C34 Hydrocarbons)

30%NC2017/10/31F4 (C34-C50 Hydrocarbons)

(4) Poor spike recovery due to sample matrix, results confirmed by repeat analysis.

(3) Elevated reporting limit due to sample matrix.

(2) Matrix Spike: < 10 % of compounds in multi-component analysis in violation.

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable
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Maxxam Job #: B7N3406
Report Date: 2017/11/27

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Eric Dearman, Scientific Specialist

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Rosemarie MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B7N4148
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/29
Report #: R5058495
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26100, D26101, D26096, D26097, D26106, D26107,
D26102, D26099, D26098, D26104

CAPE MAKKOVIKSite Location:

Sample Matrix: Ground Water
# Samples Received: 1

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto Calc.N/A2017/10/31N/A1Benzo(b/j)fluoranthene Sum (water) (1)

CCME PHC-CWS mCAM SOP-003152017/10/27N/A1Petroleum Hydro. CCME F1 & BTEX in Water (2)

CCME PHC-CWS mCAM SOP-003162017/10/282017/10/271Petroleum Hydrocarbons F2-F4 in Water (2, 3)

EPA 8270D 2007 mATL SOP 001032017/10/282017/10/231PAH (FWAL) in Water (A/Q) by GC/MS (SIM) (1, 4)

Sample Matrix: Soil
# Samples Received: 60

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto Calc.N/A2017/10/27N/A1Benzo(b/j)fluoranthene Sum (soil) (1)

Auto Calc.N/A2017/10/28N/A7Benzo(b/j)fluoranthene Sum (soil) (1)

Auto Calc.N/A2017/10/30N/A15Benzo(b/j)fluoranthene Sum (soil) (1)

Auto Calc.N/A2017/11/01N/A17Benzo(b/j)fluoranthene Sum (soil) (1)

Auto Calc.N/A2017/11/02N/A20Benzo(b/j)fluoranthene Sum (soil) (1)

EPS 1/RM/23 mBRL SOP-00406 (mod)2017/11/222017/11/153Dioxins/Furans in Soil (EPS 1/RM/23) (2, 5)

EPS 1/RM/23 mBRL SOP-00406 (mod)2017/11/232017/11/151Dioxins/Furans in Soil (EPS 1/RM/23) (2, 5)

EPS 1/RM/23 mBRL SOP-00406 (mod)2017/12/012017/11/241Dioxins/Furans in Soil (EPS 1/RM/23) (2, 5)

EPA 6020A R1 mATL SOP 000582017/10/252017/10/244Metals Solids Acid Extr. ICPMS (1)

EPA 6020A R1 mATL SOP 000582017/10/262017/10/2625Metals Solids Acid Extr. ICPMS (1)

EPA 6020A R1 mATL SOP 000582017/10/272017/10/2721Metals Solids Acid Extr. ICPMS (1)

EPA 6020A R1 mATL SOP 000582017/11/082017/11/083Metals Solids Acid Extr. ICPMS (1)

OMOE Handbook 1983 mATL SOP 000012017/10/24N/A7Moisture (1)

OMOE Handbook 1983 mATL SOP 000012017/10/25N/A62Moisture (1)

OMOE Handbook 1983 mATL SOP 000012017/10/27N/A1Moisture (1)

SW846 8081, 8082CAM SOP-003072017/10/272017/10/262OC Pesticides (Selected) & PCB (2, 8)

SW846 8081, 8082CAM SOP-003072017/10/302017/10/261OC Pesticides (Selected) & PCB (2, 8)
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MAXXAM JOB #: B7N4148
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/29
Report #: R5058495
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26100, D26101, D26096, D26097, D26106, D26107,
D26102, D26099, D26098, D26104

CAPE MAKKOVIKSite Location:

Sample Matrix: Soil
# Samples Received: 70

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SW846 8081, 8082CAM SOP-003072017/10/302017/10/271OC Pesticides (Selected) & PCB (2, 8)

EPA 8081/8082 mCAM SOP-003072017/10/24N/A3OC Pesticides Summed Parameters (2)

EPA 8081/8082 mCAM SOP-003072017/10/25N/A1OC Pesticides Summed Parameters (2)

EPA 8270 mCAM SOP-003012017/10/272017/10/274GC/MS Analysis of OP Pesticides (2)

EPA 8270D 2007 mATL SOP 001022017/10/282017/10/257PAH Compounds by GCMS (SIM) (1, 6)

EPA 8270D 2007 mATL SOP 001022017/10/272017/10/261PAH Compounds by GCMS (SIM) (1, 6)

EPA 8270D 2007 mATL SOP 001022017/10/292017/10/262PAH Compounds by GCMS (SIM) (1, 6)

EPA 8270D 2007 mATL SOP 001022017/10/312017/10/266PAH Compounds by GCMS (SIM) (1, 6)

EPA 8270D 2007 mATL SOP 001022017/11/012017/10/2623PAH Compounds by GCMS (SIM) (1, 6)

EPA 8270D 2007 mATL SOP 001022017/11/022017/10/268PAH Compounds by GCMS (SIM) (1, 6)

EPA 8270D 2007 mATL SOP 001022017/10/292017/10/2713PAH Compounds by GCMS (SIM) (1, 6)

EPA 8082A 2007 mATL SOP 001062017/10/262017/10/245PCBs in soil by GC/ECD (1, 6)

EPA 8082A 2007 mATL SOP 001062017/10/272017/10/2616PCBs in soil by GC/ECD (1, 6)

EPA 8082A 2007 mATL SOP 001062017/10/272017/10/271PCBs in soil by GC/ECD (1, 6)

EPA 8082A 2007 mATL SOP 001062017/10/312017/10/277PCBs in soil by GC/ECD (1, 6)

EPA 8082A 2007 mATL SOP 001062017/10/312017/10/301PCBs in soil by GC/ECD (1, 6)

Auto Calc.N/A2017/10/26N/A3PCB Aroclor sum (soil) (1)

Auto Calc.N/A2017/10/27N/A16PCB Aroclor sum (soil) (1)

Auto Calc.N/A2017/10/30N/A2PCB Aroclor sum (soil) (1)

Auto Calc.N/A2017/10/31N/A9PCB Aroclor sum (soil) (1)

2017/10/30N/A2Grain Size - Calculated (1)

2017/11/01N/A1Grain Size - Calculated (1)

ASTM D1140-14 mATL SOP 000532017/10/30N/A2Particle Size (Sieve), Sieve/pan 75um (1)

ASTM D1140-14 mATL SOP 000532017/11/01N/A1Particle Size (Sieve), Sieve/pan 75um (1)

EPA 8260C R3 mATL SOP 001332017/10/24N/A16VOCs in Soil - Field Preserved (1, 7)

EPA 8260C R3 mATL SOP 001332017/10/25N/A19VOCs in Soil - Field Preserved (1, 7)
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Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

MAXXAM JOB #: B7N4148
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/29
Report #: R5058495
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26100, D26101, D26096, D26097, D26106, D26107,
D26102, D26099, D26098, D26104

CAPE MAKKOVIKSite Location:

Sample Matrix: Soil
# Samples Received: 70

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 8260C R3 mATL SOP 001332017/10/26N/A11VOCs in Soil - Field Preserved (1, 7)

Sample Matrix: SEDIMENT
# Samples Received: 9

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

Auto Calc.N/A2017/10/30N/A9Benzo(b/j)fluoranthene Sum (LL soil) (1)

EPA 6020A R1 mATL SOP 000582017/10/262017/10/269Metals Solids Acid Extr. ICPMS (1)

OMOE Handbook 1983 mATL SOP 000012017/10/25N/A9Moisture (1)

EPA 8270D 2014 mATL SOP 001022017/10/292017/10/252PAH in sediment by GC/MS (Low Level) (1, 6)

EPA 8270D 2014 mATL SOP 001022017/10/292017/10/277PAH in sediment by GC/MS (Low Level) (1, 6)

EPA 8082A 2007 mATL SOP 001062017/10/312017/10/276PCBs in soil by GC/ECD (1, 6)

Auto Calc.N/A2017/12/06N/A6PCB Aroclor sum (soil) (1)

EPA 8260C R3 mATL SOP 001332017/10/24N/A4VOCs in Soil - Field Preserved (1, 7)

EPA 8260C R3 mATL SOP 001332017/10/25N/A5VOCs in Soil - Field Preserved (1, 7)

Remarks:
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MAXXAM JOB #: B7N4148
Received: 2017/10/20, 10:13

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 649806

Report Date: 2018/03/29
Report #: R5058495
Version: 5 - Revision

Attention: Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: D26100, D26101, D26096, D26097, D26106, D26107,
D26102, D26099, D26098, D26104

CAPE MAKKOVIKSite Location:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Bedford
(2) This test was performed by Maxxam Analytics Mississauga
(3) All CCME PHC results met required criteria unless otherwise stated in the report. The CWS PHC methods employed by Maxxam conform to all prescribed elements of the
reference method and performance based elements have been validated. All modifications have been validated and proven equivalent following “Alberta Environment’s
Interpretation of the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil Validation of Performance-Based Alternative Methods September
2003”.  Documentation is available upon request. Modifications from Reference Method for the Canada-wide Standard for Petroleum Hydrocarbons in Soil-Tier 1 Method:
F2/F3/F4 data reported using validated cold solvent extraction instead of Soxhlet extraction.
(4) Acridine and Quinoline parameters are not accredited.
(5) Soils are reported on a dry weight basis unless otherwise specified.

Confirmatory runs for 2,3,7,8-TCDF are performed only if the primary result is greater than the RDL.
(6) Soils are reported on a dry weight basis unless otherwise specified.
(7) No lab extraction date is given for C6-C10/BTEX and VOC samples that are field preserved with methanol.  Extraction date is date sampled unless otherwise stated.
(8) Chlordane ( Total) = Alpha Chlordane + Gamma Chlordane

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

PART. SIZE (SIEVE/PAN 75 UM-CCMEHC,PIRI)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52347450.201.07.4%Moisture

Inorganics

QC BatchMDLRDL
SIEVE

Lab-Dup
UNITS

COC Number

2017/10/18Sampling Date

FJP758Maxxam ID

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52347450.201.06.852299850.201.013%Moisture

Inorganics

5239637N/A185237768N/A195237768N/A118%Sieve - Pan

5239637N/A1925237768N/A1915237768N/A182%Sieve - #200 (>0.075mm)

5232494N/AN/ACOARSE5225642N/AN/ACOARSE5225642N/AN/ACOARSEN/AGrain Size

Calculated Parameters

QC BatchMDLRDLSIEVEQC BatchMDLRDLLAST-SOIL-3QC BatchMDLRDLSIEVE 2UNITS

D26104D26106COC Number

2017/10/182017/10/152017/10/14Sampling Date

FJP758FJP715FJP618Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52260490.0001025<25ug/kgToluene

52260490.0003025<25ug/kgTetrachloroethylene

52260490.0002025<25ug/kgStyrene

52260490.0001025<25ug/kgp+m-Xylene

52260490.0001025<25ug/kgo-Xylene

52260490.0002025<25ug/kgMethylene Chloride(Dichloromethane)

52260490.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52260490.0004025<25ug/kgEthylene Dibromide

52260490.0001025<25ug/kgEthylbenzene

52260490.0003025<25ug/kgDibromochloromethane

52260490.0002025<25ug/kgcis-1,3-Dichloropropene

52260490.0001025<25ug/kgcis-1,2-Dichloroethylene

52260490.0001025<25ug/kgChloroform

52260490.00030200<200ug/kgChloroethane

52260490.0001025<25ug/kgChlorobenzene

52260490.0001025<25ug/kgCarbon Tetrachloride

52260490.0004050<50ug/kgBromomethane

52260490.0003025<25ug/kgBromoform

52260490.0002025<25ug/kgBromodichloromethane

52260490.0001025<25ug/kgBenzene

52260490.0003025<25ug/kg1,4-Dichlorobenzene

52260490.0002025<25ug/kg1,3-Dichlorobenzene

52260490.0002025<25ug/kg1,2-Dichloropropane

52260490.0001025<25ug/kg1,2-Dichloroethane

52260490.0002025<25ug/kg1,2-Dichlorobenzene

52260490.0001025<25ug/kg1,1-Dichloroethylene

52260490.0001025<25ug/kg1,1-Dichloroethane

52260490.0004025<25ug/kg1,1,2-Trichloroethane

52260490.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52260490.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

52260810.201.01052260810.201.010%Moisture

Inorganics

QC BatchMDLRDL
1987-SOIL-1

Lab-Dup
QC BatchMDLRDL1987-SOIL-1UNITS

D26100D26100COC Number

2017/10/142017/10/14Sampling Date

FJP535FJP535Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix
incompatibility.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522604998%D8-Toluene

522604998%D4-1,2-Dichloroethane

5226049    91 (1)%D10-o-Xylene

522604999%4-Bromofluorobenzene

Surrogate Recovery (%)

52260490.0002020<20ug/kgVinyl Chloride

52260490.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52260490.0002010<10ug/kgTrichloroethylene

52260490.0003025<25ug/kgtrans-1,3-Dichloropropene

52260490.0002025<25ug/kgtrans-1,2-Dichloroethylene

5226049N/A50<50ug/kgTotal Xylenes

QC BatchMDLRDL
1987-SOIL-1

Lab-Dup
QC BatchMDLRDL1987-SOIL-1UNITS

D26100D26100COC Number

2017/10/142017/10/14Sampling Date

FJP535FJP535Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5226049N/A50<505226049N/A50<50<50ug/kgTotal Xylenes

52260490.0001025<2552260490.0001025<25<25ug/kgToluene

52260490.0003025<2552260490.0003025<25<25ug/kgTetrachloroethylene

52260490.0002025<2552260490.0002025<25<25ug/kgStyrene

52260490.0001025<2552260490.0001025<25<25ug/kgp+m-Xylene

52260490.0001025<2552260490.0001025<25<25ug/kgo-Xylene

52260490.0002025<2552260490.0002025<25<25ug/kgMethylene Chloride(Dichloromethane)

52260490.0001025<2552260490.0001025<25<25ug/kgMethyl t-butyl ether (MTBE)

52260490.0004025<2552260490.0004025<25<25ug/kgEthylene Dibromide

52260490.0001025<2552260490.0001025<25<25ug/kgEthylbenzene

52260490.0003025<2552260490.0003025<25<25ug/kgDibromochloromethane

52260490.0002025<2552260490.0002025<25<25ug/kgcis-1,3-Dichloropropene

52260490.0001025<2552260490.0001025<25<25ug/kgcis-1,2-Dichloroethylene

52260490.0001025<2552260490.0001025<25<25ug/kgChloroform

52260490.00030200<20052260490.00030200<200<200ug/kgChloroethane

52260490.0001025<2552260490.0001025<25<25ug/kgChlorobenzene

52260490.0001025<2552260490.0001025<25<25ug/kgCarbon Tetrachloride

52260490.0004050<5052260490.0004050<50<50ug/kgBromomethane

52260490.0003025<2552260490.0003025<25<25ug/kgBromoform

52260490.0002025<2552260490.0002025<25<25ug/kgBromodichloromethane

52260490.0001025<2552260490.0001025<25<25ug/kgBenzene

52260490.0003025<2552260490.0003025<25<25ug/kg1,4-Dichlorobenzene

52260490.0002025<2552260490.0002025<25<25ug/kg1,3-Dichlorobenzene

52260490.0002025<2552260490.0002025<25<25ug/kg1,2-Dichloropropane

52260490.0001025<2552260490.0001025<25<25ug/kg1,2-Dichloroethane

52260490.0002025<2552260490.0002025<25<25ug/kg1,2-Dichlorobenzene

52260490.0001025<2552260490.0001025<25<25ug/kg1,1-Dichloroethylene

52260490.0001025<2552260490.0001025<25<25ug/kg1,1-Dichloroethane

52260490.0004025<2552260490.0004025<25<25ug/kg1,1,2-Trichloroethane

52260490.0004025<2552260490.0004025<25<25ug/kg1,1,2,2-Tetrachloroethane

52260490.0001025<2552260490.0001025<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

52260810.201.09.810%Moisture

Inorganics

QC BatchMDLRDL1987-SOIL-4QC BatchMDLRDL1987-SOIL-31987-SOIL-2UNITS

D26101D26100D26100COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP560FJP537FJP536Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52260499952260499999%D8-Toluene

52260499652260499796%D4-1,2-Dichloroethane

5226049975226049    98 (1)95%D10-o-Xylene

52260491005226049101100%4-Bromofluorobenzene

Surrogate Recovery (%)

52260490.0002020<2052260490.0002020<20<20ug/kgVinyl Chloride

52260490.0003025<2552260490.0003025<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52260490.0002010<1052260490.0002010<10<10ug/kgTrichloroethylene

52260490.0003025<2552260490.0003025<25<25ug/kgtrans-1,3-Dichloropropene

52260490.0002025<2552260490.0002025<25<25ug/kgtrans-1,2-Dichloroethylene

QC BatchMDLRDL1987-SOIL-4QC BatchMDLRDL1987-SOIL-31987-SOIL-2UNITS

D26101D26100D26100COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP560FJP537FJP536Maxxam ID

Page 9 of 191
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52273380.0002025<2552260490.0002025<25<25ug/kgtrans-1,2-Dichloroethylene

5227338N/A50<505226049N/A50<50<50ug/kgTotal Xylenes

52273380.0001025<2552260490.0001025<25<25ug/kgToluene

52273380.0003025<2552260490.0003025<25<25ug/kgTetrachloroethylene

52273380.0002025<2552260490.0002025<25<25ug/kgStyrene

52273380.0001025<2552260490.0001025<25<25ug/kgp+m-Xylene

52273380.0001025<2552260490.0001025<25<25ug/kgo-Xylene

52273380.0002430    <30 (1)52260490.0002025<25<25ug/kgMethylene Chloride(Dichloromethane)

52273380.0001025<2552260490.0001025<25<25ug/kgMethyl t-butyl ether (MTBE)

52273380.0004025<2552260490.0004025<25<25ug/kgEthylene Dibromide

52273380.0001025<2552260490.0001025<25<25ug/kgEthylbenzene

52273380.0003025<2552260490.0003025<25<25ug/kgDibromochloromethane

52273380.0002025<2552260490.0002025<25<25ug/kgcis-1,3-Dichloropropene

52273380.0001025<2552260490.0001025<25<25ug/kgcis-1,2-Dichloroethylene

52273380.0001025<2552260490.0001025<25<25ug/kgChloroform

52273380.00030200<20052260490.00030200<200<200ug/kgChloroethane

52273380.0001025<2552260490.0001025<25<25ug/kgChlorobenzene

52273380.0001025<2552260490.0001025<25<25ug/kgCarbon Tetrachloride

52273380.0004050<5052260490.0004050<50<50ug/kgBromomethane

52273380.0003025<2552260490.0003025<25<25ug/kgBromoform

52273380.0002025<2552260490.0002025<25<25ug/kgBromodichloromethane

52273380.0001025<2552260490.0001025<25<25ug/kgBenzene

52273380.0003025<2552260490.0003025<25<25ug/kg1,4-Dichlorobenzene

52273380.0002025<2552260490.0002025<25<25ug/kg1,3-Dichlorobenzene

52273380.0002025<2552260490.0002025<25<25ug/kg1,2-Dichloropropane

52273380.0001025<2552260490.0001025<25<25ug/kg1,2-Dichloroethane

52273380.0002025<2552260490.0002025<25<25ug/kg1,2-Dichlorobenzene

52273380.0001025<2552260490.0001025<25<25ug/kg1,1-Dichloroethylene

52273380.0001025<2552260490.0001025<25<25ug/kg1,1-Dichloroethane

52273380.0004025<2552260490.0004025<25<25ug/kg1,1,2-Trichloroethane

52273380.0004025<2552260490.0004025<25<25ug/kg1,1,2,2-Tetrachloroethane

52273380.0001025<2552260490.0001025<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDL1987-SOIL-7QC BatchMDLRDL1987-SOIL-61987-SOIL-5UNITS

D26101D26101D26101COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP563FJP562FJP561Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522733810252260499898%D8-Toluene

522733896522604910096%D4-1,2-Dichloroethane

522733810552260499595%D10-o-Xylene

52273381005226049100100%4-Bromofluorobenzene

Surrogate Recovery (%)

52273380.0002020<2052260490.0002020<20<20ug/kgVinyl Chloride

52273380.0003025<2552260490.0003025<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52273380.0002010<1052260490.0002010<10<10ug/kgTrichloroethylene

52273380.0003025<2552260490.0003025<25<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDL1987-SOIL-7QC BatchMDLRDL1987-SOIL-61987-SOIL-5UNITS

D26101D26101D26101COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP563FJP562FJP561Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0002025<2552273380.0002025<25<25ug/kgtrans-1,2-Dichloroethylene

5227759N/A50<505227338N/A50<50<50ug/kgTotal Xylenes

52277590.0001025<2552273380.0001025<25<25ug/kgToluene

52277590.0003025<2552273380.0003025<25<25ug/kgTetrachloroethylene

52277590.0002025<2552273380.0002025<25<25ug/kgStyrene

52277590.0001025<2552273380.0001025<25<25ug/kgp+m-Xylene

52277590.0001025<2552273380.0001025<25<25ug/kgo-Xylene

52277590.0002025<2552273380.0002430    <30 (1)    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52277590.00010255552273380.0001025<25<25ug/kgMethyl t-butyl ether (MTBE)

52277590.0004025<2552273380.0004025<25<25ug/kgEthylene Dibromide

52277590.0001025<2552273380.0001025<25<25ug/kgEthylbenzene

52277590.0003025<2552273380.0003025<25<25ug/kgDibromochloromethane

52277590.0002025<2552273380.0002025<25<25ug/kgcis-1,3-Dichloropropene

52277590.0001025<2552273380.0001025<25<25ug/kgcis-1,2-Dichloroethylene

52277590.0001025<2552273380.0001025<25<25ug/kgChloroform

52277590.00030200<20052273380.00030200<200<200ug/kgChloroethane

52277590.0001025<2552273380.0001025<25<25ug/kgChlorobenzene

52277590.0001025<2552273380.0001025<25<25ug/kgCarbon Tetrachloride

52277590.0004050<5052273380.0004050<50<50ug/kgBromomethane

52277590.0003025<2552273380.0003025<25<25ug/kgBromoform

52277590.0002025<2552273380.0002025<25<25ug/kgBromodichloromethane

52277590.0001025<2552273380.0001025<25<25ug/kgBenzene

52277590.0003025<2552273380.0003025<25<25ug/kg1,4-Dichlorobenzene

52277590.0002025<2552273380.0002025<25<25ug/kg1,3-Dichlorobenzene

52277590.0002025<2552273380.0002025<25<25ug/kg1,2-Dichloropropane

52277590.0001025<2552273380.0001025<25<25ug/kg1,2-Dichloroethane

52277590.0002025<2552273380.0002025<25<25ug/kg1,2-Dichlorobenzene

52277590.0001025<2552273380.0001025<25<25ug/kg1,1-Dichloroethylene

52277590.0001025<2552273380.0001025<25<25ug/kg1,1-Dichloroethane

52277590.0004025<2552273380.0004025<25<25ug/kg1,1,2-Trichloroethane

52277590.0004025<2552273380.0004025<25<25ug/kg1,1,2,2-Tetrachloroethane

52277590.0001025<2552273380.0001025<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDL1987-SOIL-10QC BatchMDLRDL1987-SOIL-91987-SOIL-8UNITS

D26101D26101D26101COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP566FJP565FJP564Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277591035227338102102%D8-Toluene

52277599752273389899%D4-1,2-Dichloroethane

52277591225227338103117%D10-o-Xylene

522775910052273389999%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0002020<2052273380.0002020<20<20ug/kgVinyl Chloride

52277590.0003025<2552273380.0003025<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0002010<1052273380.0002010<10<10ug/kgTrichloroethylene

52277590.0003025<2552273380.0003025<25<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDL1987-SOIL-10QC BatchMDLRDL1987-SOIL-91987-SOIL-8UNITS

D26101D26101D26101COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP566FJP565FJP564Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52273380.0002025<25<25<25ug/kgtrans-1,2-Dichloroethylene

5227338N/A50<50<50<50ug/kgTotal Xylenes

52273380.0001025<25<25<25ug/kgToluene

52273380.0003025<25<25<25ug/kgTetrachloroethylene

52273380.0002025<25<25<25ug/kgStyrene

52273380.0001025<25<25<25ug/kgp+m-Xylene

52273380.0001025<25<25<25ug/kgo-Xylene

52273380.0002430    <30 (1)    <30 (1)    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52273380.0001025<25<25<25ug/kgMethyl t-butyl ether (MTBE)

52273380.0004025<25<25<25ug/kgEthylene Dibromide

52273380.0001025<25<25<25ug/kgEthylbenzene

52273380.0003025<25<25<25ug/kgDibromochloromethane

52273380.0002025<25<25<25ug/kgcis-1,3-Dichloropropene

52273380.0001025<25<25<25ug/kgcis-1,2-Dichloroethylene

52273380.0001025<25<25<25ug/kgChloroform

52273380.00030200<200<200<200ug/kgChloroethane

52273380.0001025<25<25<25ug/kgChlorobenzene

52273380.0001025<25<25<25ug/kgCarbon Tetrachloride

52273380.0004050<50<50<50ug/kgBromomethane

52273380.0003025<25<25<25ug/kgBromoform

52273380.0002025<25<25<25ug/kgBromodichloromethane

52273380.0001025<25<25<25ug/kgBenzene

52273380.0003025<25<25<25ug/kg1,4-Dichlorobenzene

52273380.0002025<25<25<25ug/kg1,3-Dichlorobenzene

52273380.0002025<25<25<25ug/kg1,2-Dichloropropane

52273380.0001025<25<25<25ug/kg1,2-Dichloroethane

52273380.0002025<25<25<25ug/kg1,2-Dichlorobenzene

52273380.0001025<25<25<25ug/kg1,1-Dichloroethylene

52273380.0001025<25<25<25ug/kg1,1-Dichloroethane

52273380.0004025<25<25<25ug/kg1,1,2-Trichloroethane

52273380.0004025<25<25<25ug/kg1,1,2,2-Tetrachloroethane

52273380.0001025<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLHANGER-SOIL-11987-SOIL-121987-SOIL-11UNITS

D26096D26101D26101COC Number

2017/10/132017/10/142017/10/14Sampling Date

FJP577FJP568FJP567Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix
incompatibility.  VOC surrogate not within acceptance limits. Analysis was repeated with similar results.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227338101102102%D8-Toluene

52273381009898%D4-1,2-Dichloroethane

5227338    138 (1)107122%D10-o-Xylene

522733810099100%4-Bromofluorobenzene

Surrogate Recovery (%)

52273380.0002020<20<20<20ug/kgVinyl Chloride

52273380.0003025<25<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52273380.0002010<10<10<10ug/kgTrichloroethylene

52273380.0003025<25<25<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLHANGER-SOIL-11987-SOIL-121987-SOIL-11UNITS

D26096D26101D26101COC Number

2017/10/132017/10/142017/10/14Sampling Date

FJP577FJP568FJP567Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to matrix interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0002025<250.0002025<25ug/kgtrans-1,2-Dichloroethylene

5227759N/A50<50N/A50<50ug/kgTotal Xylenes

52277590.0001025<250.0001025310ug/kgToluene

52277590.0003025<250.0003025<25ug/kgTetrachloroethylene

52277590.0002025<250.0002025<25ug/kgStyrene

52277590.0001025<250.0001025<25ug/kgp+m-Xylene

52277590.0001025<250.0001025<25ug/kgo-Xylene

52277590.0002025<250.0002025<25ug/kgMethylene Chloride(Dichloromethane)

52277590.0001231    <31 (1)0.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52277590.0004025<250.0004025<25ug/kgEthylene Dibromide

52277590.0001025<250.0001025<25ug/kgEthylbenzene

52277590.0003025<250.0003025<25ug/kgDibromochloromethane

52277590.0002025<250.0002025<25ug/kgcis-1,3-Dichloropropene

52277590.0001025<250.0001025<25ug/kgcis-1,2-Dichloroethylene

52277590.0001025<250.0001025<25ug/kgChloroform

52277590.00030200<2000.00030200<200ug/kgChloroethane

52277590.0001025<250.0001025<25ug/kgChlorobenzene

52277590.0001025<250.0001025<25ug/kgCarbon Tetrachloride

52277590.0004050<500.0004050<50ug/kgBromomethane

52277590.0003025<250.0003025<25ug/kgBromoform

52277590.0002025<250.0002025<25ug/kgBromodichloromethane

52277590.0001025<250.0001025<25ug/kgBenzene

52277590.0003025<250.0003025<25ug/kg1,4-Dichlorobenzene

52277590.0002025<250.0002025<25ug/kg1,3-Dichlorobenzene

52277590.0002025<250.0002025<25ug/kg1,2-Dichloropropane

52277590.0001025<250.0001025<25ug/kg1,2-Dichloroethane

52277590.0002025<250.0002025<25ug/kg1,2-Dichlorobenzene

52277590.0001025<250.0001025<25ug/kg1,1-Dichloroethylene

52277590.0001025<250.0001025<25ug/kg1,1-Dichloroethane

52277590.0004025<250.0004025<25ug/kg1,1,2-Trichloroethane

52277590.0004025<250.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52277590.0001025<250.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLHANGER-SOIL-3MDLRDLHANGER-SOIL-2UNITS

D26097D26096COC Number

2017/10/182017/10/13Sampling Date

FJP580FJP578Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix
incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227759103102%D8-Toluene

52277599897%D4-1,2-Dichloroethane

5227759    117 (1)    114 (1)%D10-o-Xylene

5227759101100%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0002020<200.0002020<20ug/kgVinyl Chloride

52277590.0003025<250.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0002010<100.0002010<10ug/kgTrichloroethylene

52277590.0003025<250.0003025<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLHANGER-SOIL-3MDLRDLHANGER-SOIL-2UNITS

D26097D26096COC Number

2017/10/182017/10/13Sampling Date

FJP580FJP578Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0002025<250.0004050<500.0002025<25ug/kgtrans-1,2-Dichloroethylene

5227759N/A50<50N/A100<100N/A50<50ug/kgTotal Xylenes

52277590.0001025<250.0002050<500.0001025<25ug/kgToluene

52277590.0003025<250.0006050<500.0003025<25ug/kgTetrachloroethylene

52277590.0002025<250.0004050<500.0002025<25ug/kgStyrene

52277590.0001025<250.0002050<500.0001025<25ug/kgp+m-Xylene

52277590.0001025<250.0002050<500.0001025<25ug/kgo-Xylene

52277590.0002025<250.0004050<500.0002025<25ug/kgMethylene Chloride(Dichloromethane)

52277590.0001025<250.0002050<500.000102588ug/kgMethyl t-butyl ether (MTBE)

52277590.0004025<250.0008050<500.0004025<25ug/kgEthylene Dibromide

52277590.0001025<250.0002050<500.0001025<25ug/kgEthylbenzene

52277590.0003025<250.0006050<500.0003025<25ug/kgDibromochloromethane

52277590.0002025<250.0004050<500.0002025<25ug/kgcis-1,3-Dichloropropene

52277590.0001025<250.0002050<500.0001025<25ug/kgcis-1,2-Dichloroethylene

52277590.0001025<250.0002050<500.0001025<25ug/kgChloroform

52277590.00030200<2000.00060400<4000.00030200<200ug/kgChloroethane

52277590.0001025<250.0002050<500.0001025<25ug/kgChlorobenzene

52277590.0001025<250.0002050<500.0001025<25ug/kgCarbon Tetrachloride

52277590.0004050<500.00080100<1000.0004050<50ug/kgBromomethane

52277590.0003025<250.0006050<500.0003025<25ug/kgBromoform

52277590.0002025<250.0004050<500.0002025<25ug/kgBromodichloromethane

52277590.0001025<250.0002050<500.0001025<25ug/kgBenzene

52277590.0003025<250.0006050<500.0003025<25ug/kg1,4-Dichlorobenzene

52277590.0002025<250.0004050<500.0002025<25ug/kg1,3-Dichlorobenzene

52277590.0002025<250.0004050<500.0002025<25ug/kg1,2-Dichloropropane

52277590.0001025<250.0002050<500.0001025<25ug/kg1,2-Dichloroethane

52277590.0002025<250.0004050<500.0002025<25ug/kg1,2-Dichlorobenzene

52277590.0001025<250.0002050<500.0001025<25ug/kg1,1-Dichloroethylene

52277590.0001025<250.0002050<500.0001025<25ug/kg1,1-Dichloroethane

52277590.0004025<250.0008050<500.0004025<25ug/kg1,1,2-Trichloroethane

52277590.0004025<250.0008050<500.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52277590.0001025<250.0002050<500.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLSEPTIC-SOIL-2MDLRDLSEPTIC-SOIL-1MDLRDLHANGER-SOIL-4UNITS

D26097D26097D26097COC Number

2017/10/182017/10/182017/10/18Sampling Date

FJP583FJP582FJP581Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(2) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.  Elevated VOC RDL(s)
due to limited sample.

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227759101119103%D8-Toluene

5227759989897%D4-1,2-Dichloroethane

5227759    109 (1)    118 (2)    115 (1)%D10-o-Xylene

522775910099100%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0002020<200.0004040<400.0002020<20ug/kgVinyl Chloride

52277590.0003025<250.0006050<500.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0002010<100.0004020<200.0002010<10ug/kgTrichloroethylene

52277590.0003025<250.0006050<500.0003025<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLSEPTIC-SOIL-2MDLRDLSEPTIC-SOIL-1MDLRDLHANGER-SOIL-4UNITS

D26097D26097D26097COC Number

2017/10/182017/10/182017/10/18Sampling Date

FJP583FJP582FJP581Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52273380.0002025<2552277590.0002025<25<25ug/kgtrans-1,2-Dichloroethylene

5227338N/A50<505227759N/A50<50<50ug/kgTotal Xylenes

52273380.0001025<2552277590.0001025<25<25ug/kgToluene

52273380.0003025<2552277590.0003025<25<25ug/kgTetrachloroethylene

52273380.0002025<2552277590.0002025<25<25ug/kgStyrene

52273380.0001025<2552277590.0001025<25<25ug/kgp+m-Xylene

52273380.0001025<2552277590.0001025<25<25ug/kgo-Xylene

52273380.0002430    <30 (1)52277590.0002025<25<25ug/kgMethylene Chloride(Dichloromethane)

52273380.0001025<2552277590.0001025<2544ug/kgMethyl t-butyl ether (MTBE)

52273380.0004025<2552277590.0004025<25<25ug/kgEthylene Dibromide

52273380.0001025<2552277590.0001025<25<25ug/kgEthylbenzene

52273380.0003025<2552277590.0003025<25<25ug/kgDibromochloromethane

52273380.0002025<2552277590.0002025<25<25ug/kgcis-1,3-Dichloropropene

52273380.0001025<2552277590.0001025<25<25ug/kgcis-1,2-Dichloroethylene

52273380.0001025<2552277590.0001025<25<25ug/kgChloroform

52273380.00030200<20052277590.00030200<200<200ug/kgChloroethane

52273380.0001025<2552277590.0001025<25<25ug/kgChlorobenzene

52273380.0001025<2552277590.0001025<25<25ug/kgCarbon Tetrachloride

52273380.0004050<5052277590.0004050<50<50ug/kgBromomethane

52273380.0003025<2552277590.0003025<25<25ug/kgBromoform

52273380.0002025<2552277590.0002025<25<25ug/kgBromodichloromethane

52273380.0001025<2552277590.0001025<25<25ug/kgBenzene

52273380.0003025<2552277590.0003025<25<25ug/kg1,4-Dichlorobenzene

52273380.0002025<2552277590.0002025<25<25ug/kg1,3-Dichlorobenzene

52273380.0002025<2552277590.0002025<25<25ug/kg1,2-Dichloropropane

52273380.0001025<2552277590.0001025<25<25ug/kg1,2-Dichloroethane

52273380.0002025<2552277590.0002025<25<25ug/kg1,2-Dichlorobenzene

52273380.0001025<2552277590.0001025<25<25ug/kg1,1-Dichloroethylene

52273380.0001025<2552277590.0001025<25<25ug/kg1,1-Dichloroethane

52273380.0004025<2552277590.0004025<25<25ug/kg1,1,2-Trichloroethane

52273380.0004025<2552277590.0004025<25<25ug/kg1,1,2,2-Tetrachloroethane

52273380.0001025<2552277590.0001025<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLSHACK-SOIL-2QC BatchMDLRDLSHACK-SOIL-1SEPTIC-SOIL-3UNITS

D26097D26097D26097COC Number

2017/10/182017/10/182017/10/18Sampling Date

FJP587FJP586FJP584Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52273381035227759102102%D8-Toluene

52273389952277599897%D4-1,2-Dichloroethane

52273381095227759    103 (1)    122 (1)%D10-o-Xylene

52273381005227759100100%4-Bromofluorobenzene

Surrogate Recovery (%)

52273380.0002020<2052277590.0002020<20<20ug/kgVinyl Chloride

52273380.0003025<2552277590.0003025<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52273380.0002010<1052277590.0002010<10<10ug/kgTrichloroethylene

52273380.0003025<2552277590.0003025<25<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLSHACK-SOIL-2QC BatchMDLRDLSHACK-SOIL-1SEPTIC-SOIL-3UNITS

D26097D26097D26097COC Number

2017/10/182017/10/182017/10/18Sampling Date

FJP587FJP586FJP584Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52273380.0004050<50<500.0002025<25ug/kgtrans-1,2-Dichloroethylene

5227338N/A100<100<100N/A50<50ug/kgTotal Xylenes

52273380.0002050<50<500.0001025<25ug/kgToluene

52273380.0006050<50<500.0003025<25ug/kgTetrachloroethylene

52273380.0004050<50<500.0002025<25ug/kgStyrene

52273380.0002050<50<500.0001025<25ug/kgp+m-Xylene

52273380.0002050<50<500.0001025<25ug/kgo-Xylene

52273380.0004050<50<500.0002430    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52273380.0002050<50<500.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52273380.0008050<50<500.0004025<25ug/kgEthylene Dibromide

52273380.0002050<50<500.0001025<25ug/kgEthylbenzene

52273380.0006050<50<500.0003025<25ug/kgDibromochloromethane

52273380.0004050<50<500.0002025<25ug/kgcis-1,3-Dichloropropene

52273380.0002050<50<500.0001025<25ug/kgcis-1,2-Dichloroethylene

52273380.0002050<50<500.0001025<25ug/kgChloroform

52273380.00060400<400<4000.00030200<200ug/kgChloroethane

52273380.0002050<50<500.0001025<25ug/kgChlorobenzene

52273380.0002050<50<500.0001025<25ug/kgCarbon Tetrachloride

52273380.00080100<100<1000.0004050<50ug/kgBromomethane

52273380.0006050<50<500.0003025<25ug/kgBromoform

52273380.0004050<50<500.0002025<25ug/kgBromodichloromethane

52273380.0002050<50<500.0001025<25ug/kgBenzene

52273380.0006050<50<500.0003025<25ug/kg1,4-Dichlorobenzene

52273380.0004050<50<500.0002025<25ug/kg1,3-Dichlorobenzene

52273380.0004050<50<500.0002025<25ug/kg1,2-Dichloropropane

52273380.0002050<50<500.0001025<25ug/kg1,2-Dichloroethane

52273380.0004050<50<500.0002025<25ug/kg1,2-Dichlorobenzene

52273380.0002050<50<500.0001025<25ug/kg1,1-Dichloroethylene

52273380.0002050<50<500.0001025<25ug/kg1,1-Dichloroethane

52273380.0008050<50<500.0004025<25ug/kg1,1,2-Trichloroethane

52273380.0008050<50<500.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52273380.0002050<50<500.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLBG-SOIL-2BG-SOIL-1MDLRDLSHACK-SOIL-3UNITS

D26106D26106D26097COC Number

2017/10/142017/10/142017/10/18Sampling Date

FJP620FJP619FJP588Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(2) Elevated VOC RDL(s) due to limited sample.

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227338101102103%D8-Toluene

52273381019997%D4-1,2-Dichloroethane

5227338    85 (2)    89 (2)    116 (1)%D10-o-Xylene

5227338100100100%4-Bromofluorobenzene

Surrogate Recovery (%)

52273380.0004040<40<400.0002020<20ug/kgVinyl Chloride

52273380.0006050<50<500.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52273380.0004020<20<200.0002010<10ug/kgTrichloroethylene

52273380.0006050<50<500.0003025<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLBG-SOIL-2BG-SOIL-1MDLRDLSHACK-SOIL-3UNITS

D26106D26106D26097COC Number

2017/10/142017/10/142017/10/18Sampling Date

FJP620FJP619FJP588Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227338N/A50<50<50<50<50<50<50ug/kgTotal Xylenes

52273380.0001025<25<25<25<25<25<25ug/kgToluene

52273380.0003025<25<25<25<25<25<25ug/kgTetrachloroethylene

52273380.0002025<25<25<25<25<25<25ug/kgStyrene

52273380.0001025<25<25<25<25<25<25ug/kgp+m-Xylene

52273380.0001025<25<25<25<25<25<25ug/kgo-Xylene

52273380.0002430    <30 (1)    <30 (1)    <30 (1)    <30 (1)    <30 (1)    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52273380.0001025<25<25<25<25<25<25ug/kgMethyl t-butyl ether (MTBE)

52273380.0004025<25<25<25<25<25<25ug/kgEthylene Dibromide

52273380.0001025<25<25<25<25<25<25ug/kgEthylbenzene

52273380.0003025<25<25<25<25<25<25ug/kgDibromochloromethane

52273380.0002025<25<25<25<25<25<25ug/kgcis-1,3-Dichloropropene

52273380.0001025<25<25<25<25<25<25ug/kgcis-1,2-Dichloroethylene

52273380.0001025<25<25<25<25<25<25ug/kgChloroform

52273380.00030200<200<200<200<200<200<200ug/kgChloroethane

52273380.0001025<25<25<25<25<25<25ug/kgChlorobenzene

52273380.0001025<25<25<25<25<25<25ug/kgCarbon Tetrachloride

52273380.0004050<50<50<50<50<50<50ug/kgBromomethane

52273380.0003025<25<25<25<25<25<25ug/kgBromoform

52273380.0002025<25<25<25<25<25<25ug/kgBromodichloromethane

52273380.0001025<25<25<25<25<25<25ug/kgBenzene

52273380.0003025<25<25<25<25<25<25ug/kg1,4-Dichlorobenzene

52273380.0002025<25<25<25<25<25<25ug/kg1,3-Dichlorobenzene

52273380.0002025<25<25<25<25<25<25ug/kg1,2-Dichloropropane

52273380.0001025<25<25<25<25<25<25ug/kg1,2-Dichloroethane

52273380.0002025<25<25<25<25<25<25ug/kg1,2-Dichlorobenzene

52273380.0001025<25<25<25<25<25<25ug/kg1,1-Dichloroethylene

52273380.0001025<25<25<25<25<25<25ug/kg1,1-Dichloroethane

52273380.0004025<25<25<25<25<25<25ug/kg1,1,2-Trichloroethane

52273380.0004025<25<25<25<25<25<25ug/kg1,1,2,2-Tetrachloroethane

52273380.0001025<25<25<25<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLBG-SOIL-7BG-SOIL-6BG-SOIL-5
BG-SOIL-4
Lab-Dup

BG-SOIL-4BG-SOIL-3UNITS

D26106D26106D26106D26106D26106D26106COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP625FJP624FJP623FJP622FJP622FJP621Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227338103102103103101101%D8-Toluene

52273389598969998101%D4-1,2-Dichloroethane

5227338103103778280115%D10-o-Xylene

52273381009910110010099%4-Bromofluorobenzene

Surrogate Recovery (%)

52273380.0002020<20<20<20<20<20<20ug/kgVinyl Chloride

52273380.0003025<25<25<25<25<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52273380.0002010<10<10<10<10<10<10ug/kgTrichloroethylene

52273380.0003025<25<25<25<25<25<25ug/kgtrans-1,3-Dichloropropene

52273380.0002025<25<25<25<25<25<25ug/kgtrans-1,2-Dichloroethylene

QC BatchMDLRDLBG-SOIL-7BG-SOIL-6BG-SOIL-5
BG-SOIL-4
Lab-Dup

BG-SOIL-4BG-SOIL-3UNITS

D26106D26106D26106D26106D26106D26106COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP625FJP624FJP623FJP622FJP622FJP621Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0002025<25<2552273380.0002025<25ug/kgtrans-1,2-Dichloroethylene

5227759N/A50<50<505227338N/A50<50ug/kgTotal Xylenes

52277590.0001025<25<2552273380.0001025<25ug/kgToluene

52277590.0003025<25<2552273380.0003025<25ug/kgTetrachloroethylene

52277590.0002025<25<2552273380.0002025<25ug/kgStyrene

52277590.0001025<25<2552273380.0001025<25ug/kgp+m-Xylene

52277590.0001025<25<2552273380.0001025<25ug/kgo-Xylene

52277590.0002025<25<2552273380.0002430    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52277590.0001025<25<2552273380.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52277590.0004025<25<2552273380.0004025<25ug/kgEthylene Dibromide

52277590.0001025<25<2552273380.0001025<25ug/kgEthylbenzene

52277590.0003025<25<2552273380.0003025<25ug/kgDibromochloromethane

52277590.0002025<25<2552273380.0002025<25ug/kgcis-1,3-Dichloropropene

52277590.0001025<25<2552273380.0001025<25ug/kgcis-1,2-Dichloroethylene

52277590.0001025<25<2552273380.0001025<25ug/kgChloroform

52277590.00030200<200<20052273380.00030200<200ug/kgChloroethane

52277590.0001025<25<2552273380.0001025<25ug/kgChlorobenzene

52277590.0001025<25<2552273380.0001025<25ug/kgCarbon Tetrachloride

52277590.0004050<50<5052273380.0004050<50ug/kgBromomethane

52277590.0003025<25<2552273380.0003025<25ug/kgBromoform

52277590.0002025<25<2552273380.0002025<25ug/kgBromodichloromethane

52277590.0001025<25<2552273380.0001025<25ug/kgBenzene

52277590.0003025<25<2552273380.0003025<25ug/kg1,4-Dichlorobenzene

52277590.0002025<25<2552273380.0002025<25ug/kg1,3-Dichlorobenzene

52277590.0002025<25<2552273380.0002025<25ug/kg1,2-Dichloropropane

52277590.0001025<25<2552273380.0001025<25ug/kg1,2-Dichloroethane

52277590.0002025<25<2552273380.0002025<25ug/kg1,2-Dichlorobenzene

52277590.0001025<25<2552273380.0001025<25ug/kg1,1-Dichloroethylene

52277590.0001025<25<2552273380.0001025<25ug/kg1,1-Dichloroethane

52277590.0004025<25<2552273380.0004025<25ug/kg1,1,2-Trichloroethane

52277590.0004025<25<2552273380.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52277590.0001025<25<2552273380.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLLPUMP-SOIL-3LPUMP-SOIL-2QC BatchMDLRDLBG-SOIL-8UNITS

D26102D26102D26106COC Number

2017/10/172017/10/172017/10/14Sampling Date

FJP682FJP681FJP626Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277591021025227338103%D8-Toluene

52277599999522733898%D4-1,2-Dichloroethane

5227759111    117 (1)5227338113%D10-o-Xylene

52277591001005227338100%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0002020<20<2052273380.0002020<20ug/kgVinyl Chloride

52277590.0003025<25<2552273380.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0002010<10<1052273380.0002010<10ug/kgTrichloroethylene

52277590.0003025<25<2552273380.0003025<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLLPUMP-SOIL-3LPUMP-SOIL-2QC BatchMDLRDLBG-SOIL-8UNITS

D26102D26102D26106COC Number

2017/10/172017/10/172017/10/14Sampling Date

FJP682FJP681FJP626Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0004050<50<50<50ug/kgtrans-1,2-Dichloroethylene

5227759N/A100<100<100<100ug/kgTotal Xylenes

52277590.0002050<50<50<50ug/kgToluene

52277590.0006050<50<50<50ug/kgTetrachloroethylene

52277590.0004050<50<50<50ug/kgStyrene

52277590.0002050<50<50<50ug/kgp+m-Xylene

52277590.0002050<50<50<50ug/kgo-Xylene

52277590.0004050<50<50<50ug/kgMethylene Chloride(Dichloromethane)

52277590.0002050<50<50<50ug/kgMethyl t-butyl ether (MTBE)

52277590.0008050<50<50<50ug/kgEthylene Dibromide

52277590.0002050<50<50<50ug/kgEthylbenzene

52277590.0006050<50<50<50ug/kgDibromochloromethane

52277590.0004050<50<50<50ug/kgcis-1,3-Dichloropropene

52277590.0002050<50<50<50ug/kgcis-1,2-Dichloroethylene

52277590.0002050<50<50<50ug/kgChloroform

52277590.00060400<400<400<400ug/kgChloroethane

52277590.0002050<50<50<50ug/kgChlorobenzene

52277590.0002050<50<50<50ug/kgCarbon Tetrachloride

52277590.00080100<100<100<100ug/kgBromomethane

52277590.0006050<50<50<50ug/kgBromoform

52277590.0004050<50<50<50ug/kgBromodichloromethane

52277590.0002050<50<50<50ug/kgBenzene

52277590.0006050<50<50<50ug/kg1,4-Dichlorobenzene

52277590.0004050<50<50<50ug/kg1,3-Dichlorobenzene

52277590.0004050<50<50<50ug/kg1,2-Dichloropropane

52277590.0002050<50<50<50ug/kg1,2-Dichloroethane

52277590.0004050<50<50<50ug/kg1,2-Dichlorobenzene

52277590.0002050<50<50<50ug/kg1,1-Dichloroethylene

52277590.0002050<50<50<50ug/kg1,1-Dichloroethane

52277590.0008050<50<50<50ug/kg1,1,2-Trichloroethane

52277590.0008050<50<50<50ug/kg1,1,2,2-Tetrachloroethane

52277590.0002050<50<50<50ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLUPUMP-SOIL-1LPUMP-SOIL-4LPUMP-SOIL-1UNITS

D26102D26102D26102COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJP686FJP685FJP683Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to limited sample.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227759102102103%D8-Toluene

5227759989999%D4-1,2-Dichloroethane

5227759    90 (1)    100 (1)    96 (1)%D10-o-Xylene

5227759100100100%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0004040<40<40<40ug/kgVinyl Chloride

52277590.0006050<50<50<50ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0004020<20<20<20ug/kgTrichloroethylene

52277590.0006050<50<50<50ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLUPUMP-SOIL-1LPUMP-SOIL-4LPUMP-SOIL-1UNITS

D26102D26102D26102COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJP686FJP685FJP683Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52298830.0004050<500.0002025<25ug/kgtrans-1,2-Dichloroethylene

5229883N/A100<100N/A50<50ug/kgTotal Xylenes

52298830.0002050<500.0001025<25ug/kgToluene

52298830.0006050<500.0003025<25ug/kgTetrachloroethylene

52298830.0004050<500.0002025<25ug/kgStyrene

52298830.0002050<500.0001025<25ug/kgp+m-Xylene

52298830.0002050<500.0001025<25ug/kgo-Xylene

52298830.0004050<500.0002025<25ug/kgMethylene Chloride(Dichloromethane)

52298830.0002050<500.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52298830.0008050<500.0004025<25ug/kgEthylene Dibromide

52298830.0002050<500.0001025<25ug/kgEthylbenzene

52298830.0006050<500.0003025<25ug/kgDibromochloromethane

52298830.0004050<500.0002025<25ug/kgcis-1,3-Dichloropropene

52298830.0002050<500.0001025<25ug/kgcis-1,2-Dichloroethylene

52298830.0002050<500.0001025<25ug/kgChloroform

52298830.00060400<4000.00030200<200ug/kgChloroethane

52298830.0002050<500.0001025<25ug/kgChlorobenzene

52298830.0002050<500.0001025<25ug/kgCarbon Tetrachloride

52298830.00080100<1000.0004050<50ug/kgBromomethane

52298830.0006050<500.0003025<25ug/kgBromoform

52298830.0004050<500.0002025<25ug/kgBromodichloromethane

52298830.0002050<500.0001025<25ug/kgBenzene

52298830.0006050<500.0003025<25ug/kg1,4-Dichlorobenzene

52298830.0004050<500.0002025<25ug/kg1,3-Dichlorobenzene

52298830.0004050<500.0002025<25ug/kg1,2-Dichloropropane

52298830.0002050<500.0001025<25ug/kg1,2-Dichloroethane

52298830.0004050<500.0002025<25ug/kg1,2-Dichlorobenzene

52298830.0002050<500.0001025<25ug/kg1,1-Dichloroethylene

52298830.0002050<500.0001025<25ug/kg1,1-Dichloroethane

52298830.0008050<500.0004025<25ug/kg1,1,2-Trichloroethane

52298830.0008050<500.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52298830.0002050<500.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLUPUMP-SOIL-3MDLRDLUPUMP-SOIL-2UNITS

D26102D26102COC Number

2017/10/172017/10/17Sampling Date

FJP688FJP687Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to limited sample.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52298839797%D8-Toluene

522988398101%D4-1,2-Dichloroethane

5229883    82 (1)79%D10-o-Xylene

52298839999%4-Bromofluorobenzene

Surrogate Recovery (%)

52298830.0004040<400.0002020<20ug/kgVinyl Chloride

52298830.0006050<500.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52298830.0004020<200.0002010<10ug/kgTrichloroethylene

52298830.0006050<500.0003025<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLUPUMP-SOIL-3MDLRDLUPUMP-SOIL-2UNITS

D26102D26102COC Number

2017/10/172017/10/17Sampling Date

FJP688FJP687Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5229883N/A100<1005229883N/A100<100ug/kgTotal Xylenes

52298830.0002050<5052298830.0002050<50ug/kgToluene

52298830.0006050<5052298830.0006050<50ug/kgTetrachloroethylene

52298830.0004050<5052298830.0004050<50ug/kgStyrene

52298830.0002050<5052298830.0002050<50ug/kgp+m-Xylene

52298830.0002050<5052298830.0002050<50ug/kgo-Xylene

52298830.0004050<5052298830.0004050<50ug/kgMethylene Chloride(Dichloromethane)

52298830.0002050<5052298830.0002050<50ug/kgMethyl t-butyl ether (MTBE)

52298830.0008050<5052298830.0008050<50ug/kgEthylene Dibromide

52298830.0002050<5052298830.0002050<50ug/kgEthylbenzene

52298830.0006050<5052298830.0006050<50ug/kgDibromochloromethane

52298830.0004050<5052298830.0004050<50ug/kgcis-1,3-Dichloropropene

52298830.0002050<5052298830.0002050<50ug/kgcis-1,2-Dichloroethylene

52298830.0002050<5052298830.0002050<50ug/kgChloroform

52298830.00060400<40052298830.00060400<400ug/kgChloroethane

52298830.0002050<5052298830.0002050<50ug/kgChlorobenzene

52298830.0002050<5052298830.0002050<50ug/kgCarbon Tetrachloride

52298830.00080100<10052298830.00080100<100ug/kgBromomethane

52298830.0006050<5052298830.0006050<50ug/kgBromoform

52298830.0004050<5052298830.0004050<50ug/kgBromodichloromethane

52298830.0002050<5052298830.0002050<50ug/kgBenzene

52298830.0006050<5052298830.0006050<50ug/kg1,4-Dichlorobenzene

52298830.0004050<5052298830.0004050<50ug/kg1,3-Dichlorobenzene

52298830.0004050<5052298830.0004050<50ug/kg1,2-Dichloropropane

52298830.0002050<5052298830.0002050<50ug/kg1,2-Dichloroethane

52298830.0004050<5052298830.0004050<50ug/kg1,2-Dichlorobenzene

52298830.0002050<5052298830.0002050<50ug/kg1,1-Dichloroethylene

52298830.0002050<5052298830.0002050<50ug/kg1,1-Dichloroethane

52298830.0008050<5052298830.0008050<50ug/kg1,1,2-Trichloroethane

52298830.0008050<5052298830.0008050<50ug/kg1,1,2,2-Tetrachloroethane

52298830.0002050<5052298830.0002050<50ug/kg1,1,1-Trichloroethane

Volatile Organics

52297450.201.076%Moisture

Inorganics

QC BatchMDLRDLUPUMP-SOIL-5QC BatchMDLRDLUPUMP-SOIL-4UNITS

D26102D26102COC Number

2017/10/172017/10/17Sampling Date

FJP691FJP689Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to limited sample.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522988396522988397%D8-Toluene

52298831045229883102%D4-1,2-Dichloroethane

5229883    81 (1)5229883    75 (1)%D10-o-Xylene

522988397522988398%4-Bromofluorobenzene

Surrogate Recovery (%)

52298830.0004040<4052298830.0004040<40ug/kgVinyl Chloride

52298830.0006050<5052298830.0006050<50ug/kgTrichlorofluoromethane  (FREON 11)

52298830.0004020<2052298830.0004020<20ug/kgTrichloroethylene

52298830.0006050<5052298830.0006050<50ug/kgtrans-1,3-Dichloropropene

52298830.0004050<5052298830.0004050<50ug/kgtrans-1,2-Dichloroethylene

QC BatchMDLRDLUPUMP-SOIL-5QC BatchMDLRDLUPUMP-SOIL-4UNITS

D26102D26102COC Number

2017/10/172017/10/17Sampling Date

FJP691FJP689Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52298830.0002025<25<25<25<25ug/kgtrans-1,2-Dichloroethylene

5229883N/A50<50<50<50<50ug/kgTotal Xylenes

52298830.0001025<25<25<25<25ug/kgToluene

52298830.0003025<25<25<25<25ug/kgTetrachloroethylene

52298830.0002025<25<25<25<25ug/kgStyrene

52298830.0001025<25<25<25<25ug/kgp+m-Xylene

52298830.0001025<25<25<25<25ug/kgo-Xylene

52298830.0002025<25<25<25<25ug/kgMethylene Chloride(Dichloromethane)

52298830.0001025<25<25<25<25ug/kgMethyl t-butyl ether (MTBE)

52298830.0004025<25<25<25<25ug/kgEthylene Dibromide

52298830.0001025<25<25<25<25ug/kgEthylbenzene

52298830.0003025<25<25<25<25ug/kgDibromochloromethane

52298830.0002025<25<25<25<25ug/kgcis-1,3-Dichloropropene

52298830.0001025<25<25<25<25ug/kgcis-1,2-Dichloroethylene

52298830.0001025<25<25<25<25ug/kgChloroform

52298830.00030200<200<200<200<200ug/kgChloroethane

52298830.0001025<25<25<25<25ug/kgChlorobenzene

52298830.0001025<25<25<25<25ug/kgCarbon Tetrachloride

52298830.0004050<50<50<50<50ug/kgBromomethane

52298830.0003025<25<25<25<25ug/kgBromoform

52298830.0002025<25<25<25<25ug/kgBromodichloromethane

52298830.0001025<25<25<25<25ug/kgBenzene

52298830.0003025<25<25<25<25ug/kg1,4-Dichlorobenzene

52298830.0002025<25<25<25<25ug/kg1,3-Dichlorobenzene

52298830.0002025<25<25<25<25ug/kg1,2-Dichloropropane

52298830.0001025<25<25<25<25ug/kg1,2-Dichloroethane

52298830.0002025<25<25<25<25ug/kg1,2-Dichlorobenzene

52298830.0001025<25<25<25<25ug/kg1,1-Dichloroethylene

52298830.0001025<25<25<25<25ug/kg1,1-Dichloroethane

52298830.0004025<25<25<25<25ug/kg1,1,2-Trichloroethane

52298830.0004025<25<25<25<25ug/kg1,1,2,2-Tetrachloroethane

52298830.0001025<25<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLRADOME-SOIL-3
RADOME-SOIL-2

Lab-Dup
RADOME-SOIL-2RADOME-SOIL-1UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP708FJP707FJP707FJP706Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522988397979798%D8-Toluene

522988310310110299%D4-1,2-Dichloroethane

5229883    93 (1)    94 (1)    95 (1)    102 (1)%D10-o-Xylene

522988310010010099%4-Bromofluorobenzene

Surrogate Recovery (%)

52298830.0002020<20<20<20<20ug/kgVinyl Chloride

52298830.0003025<25<25<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52298830.0002010<10<10<10<10ug/kgTrichloroethylene

52298830.0003025<25<25<25<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLRADOME-SOIL-3
RADOME-SOIL-2

Lab-Dup
RADOME-SOIL-2RADOME-SOIL-1UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP708FJP707FJP707FJP706Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52298830.0002025<25<25<25<25ug/kgtrans-1,2-Dichloroethylene

5229883N/A50<50<50<50<50ug/kgTotal Xylenes

52298830.0001025<25<25<25<25ug/kgToluene

52298830.0003025<25<25<25<25ug/kgTetrachloroethylene

52298830.0002025<25<25<25<25ug/kgStyrene

52298830.0001025<25<25<25<25ug/kgp+m-Xylene

52298830.0001025<25<25<25<25ug/kgo-Xylene

52298830.0002025<25<25<25<25ug/kgMethylene Chloride(Dichloromethane)

52298830.0001025<25<25<25<25ug/kgMethyl t-butyl ether (MTBE)

52298830.0004025<25<25<25<25ug/kgEthylene Dibromide

52298830.0001025<25<25<25<25ug/kgEthylbenzene

52298830.0003025<25<25<25<25ug/kgDibromochloromethane

52298830.0002025<25<25<25<25ug/kgcis-1,3-Dichloropropene

52298830.0001025<25<25<25<25ug/kgcis-1,2-Dichloroethylene

52298830.0001025<25<25<25<25ug/kgChloroform

52298830.00030200<200<200<200<200ug/kgChloroethane

52298830.0001025<25<25<25<25ug/kgChlorobenzene

52298830.0001025<25<25<25<25ug/kgCarbon Tetrachloride

52298830.0004050<50<50<50<50ug/kgBromomethane

52298830.0003025<25<25<25<25ug/kgBromoform

52298830.0002025<25<25<25<25ug/kgBromodichloromethane

52298830.0001025<25<25<25<25ug/kgBenzene

52298830.0003025<25<25<25<25ug/kg1,4-Dichlorobenzene

52298830.0002025<25<25<25<25ug/kg1,3-Dichlorobenzene

52298830.0002025<25<25<25<25ug/kg1,2-Dichloropropane

52298830.0001025<25<25<25<25ug/kg1,2-Dichloroethane

52298830.0002025<25<25<25<25ug/kg1,2-Dichlorobenzene

52298830.0001025<25<25<25<25ug/kg1,1-Dichloroethylene

52298830.0001025<25<25<25<25ug/kg1,1-Dichloroethane

52298830.0004025<25<25<25<25ug/kg1,1,2-Trichloroethane

52298830.0004025<25<25<25<25ug/kg1,1,2,2-Tetrachloroethane

52298830.0001025<25<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLTOWER-SOIL-4TOWER-SOIL-3TOWER-SOIL-2TOWER-SOIL-1UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP712FJP711FJP710FJP709Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

522988398979797%D8-Toluene

5229883101102102101%D4-1,2-Dichloroethane

522988392    93 (1)    94 (1)    100 (1)%D10-o-Xylene

52298839999100100%4-Bromofluorobenzene

Surrogate Recovery (%)

52298830.0002020<20<20<20<20ug/kgVinyl Chloride

52298830.0003025<25<25<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52298830.0002010<10<10<10<10ug/kgTrichloroethylene

52298830.0003025<25<25<25<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDLTOWER-SOIL-4TOWER-SOIL-3TOWER-SOIL-2TOWER-SOIL-1UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP712FJP711FJP710FJP709Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52273380.0003025<250.0006050<500.0003025<25ug/kgtrans-1,3-Dichloropropene

52273380.0002025<250.0004050<500.0002025<25ug/kgtrans-1,2-Dichloroethylene

5227338N/A50<50N/A100<100N/A50<50ug/kgTotal Xylenes

52273380.0001025<250.0002050<500.0001025<25ug/kgToluene

52273380.0003025<250.0006050<500.0003025<25ug/kgTetrachloroethylene

52273380.0002025<250.0004050<500.0002025<25ug/kgStyrene

52273380.0001025<250.0002050<500.0001025<25ug/kgp+m-Xylene

52273380.0001025<250.0002050<500.0001025<25ug/kgo-Xylene

52273380.0002430    <30 (1)0.0004050<500.0002430    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52273380.0001025<250.0002050<500.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52273380.0004025<250.0008050<500.0004025<25ug/kgEthylene Dibromide

52273380.0001025<250.0002050<500.0001025<25ug/kgEthylbenzene

52273380.0003025<250.0006050<500.0003025<25ug/kgDibromochloromethane

52273380.0002025<250.0004050<500.0002025<25ug/kgcis-1,3-Dichloropropene

52273380.0001025<250.0002050<500.0001025<25ug/kgcis-1,2-Dichloroethylene

52273380.0001025<250.0002050<500.0001025<25ug/kgChloroform

52273380.00030200<2000.00060400<4000.00030200<200ug/kgChloroethane

52273380.0001025<250.0002050<500.0001025<25ug/kgChlorobenzene

52273380.0001025<250.0002050<500.0001025<25ug/kgCarbon Tetrachloride

52273380.0004050<500.00080100<1000.0004050<50ug/kgBromomethane

52273380.0003025<250.0006050<500.0003025<25ug/kgBromoform

52273380.0002025<250.0004050<500.0002025<25ug/kgBromodichloromethane

52273380.0001025<250.0002050<500.0001025<25ug/kgBenzene

52273380.0003025<250.0006050<500.0003025<25ug/kg1,4-Dichlorobenzene

52273380.0002025<250.0004050<500.0002025<25ug/kg1,3-Dichlorobenzene

52273380.0002025<250.0004050<500.0002025<25ug/kg1,2-Dichloropropane

52273380.0001025<250.0002050<500.0001025<25ug/kg1,2-Dichloroethane

52273380.0002025<250.0004050<500.0002025<25ug/kg1,2-Dichlorobenzene

52273380.0001025<250.0002050<500.0001025<25ug/kg1,1-Dichloroethylene

52273380.0001025<250.0002050<500.0001025<25ug/kg1,1-Dichloroethane

52273380.0004025<250.0008050<500.0004025<25ug/kg1,1,2-Trichloroethane

52273380.0004025<250.0008050<500.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52273380.0001025<250.0002050<500.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLBG-SED-3MDLRDLBG-SED-2MDLRDLBG-SED-1UNITS

D26107D26107D26107COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP644FJP643FJP642Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to limited sample.

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227338104102102%D8-Toluene

522733899100100%D4-1,2-Dichloroethane

5227338102    103 (1)90%D10-o-Xylene

522733899100101%4-Bromofluorobenzene

Surrogate Recovery (%)

52273380.0002020<200.0004040<400.0002020<20ug/kgVinyl Chloride

52273380.0003025<250.0006050<500.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52273380.0002010<100.0004020<200.0002010<10ug/kgTrichloroethylene

QC BatchMDLRDLBG-SED-3MDLRDLBG-SED-2MDLRDLBG-SED-1UNITS

D26107D26107D26107COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP644FJP643FJP642Maxxam ID

Page 39 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

(1) Elevated VOC RDL(s) due to detected levels in the method blank.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0002025<25<25<2552273380.0002025<25ug/kgtrans-1,2-Dichloroethylene

5227759N/A50<50<50<505227338N/A50<50ug/kgTotal Xylenes

52277590.0001025<25<25<2552273380.0001025<25ug/kgToluene

52277590.0003025<25<25<2552273380.0003025<25ug/kgTetrachloroethylene

52277590.0002025<25<25<2552273380.0002025<25ug/kgStyrene

52277590.0001025<25<25<2552273380.0001025<25ug/kgp+m-Xylene

52277590.0001025<25<25<2552273380.0001025<25ug/kgo-Xylene

52277590.0002025<25<25<2552273380.0002430    <30 (1)ug/kgMethylene Chloride(Dichloromethane)

52277590.0001025<25<25<2552273380.0001025<25ug/kgMethyl t-butyl ether (MTBE)

52277590.0004025<25<25<2552273380.0004025<25ug/kgEthylene Dibromide

52277590.0001025<25<25<2552273380.0001025<25ug/kgEthylbenzene

52277590.0003025<25<25<2552273380.0003025<25ug/kgDibromochloromethane

52277590.0002025<25<25<2552273380.0002025<25ug/kgcis-1,3-Dichloropropene

52277590.0001025<25<25<2552273380.0001025<25ug/kgcis-1,2-Dichloroethylene

52277590.0001025<25<25<2552273380.0001025<25ug/kgChloroform

52277590.00030200<200<200<20052273380.00030200<200ug/kgChloroethane

52277590.0001025<25<25<2552273380.0001025<25ug/kgChlorobenzene

52277590.0001025<25<25<2552273380.0001025<25ug/kgCarbon Tetrachloride

52277590.0004050<50<50<5052273380.0004050<50ug/kgBromomethane

52277590.0003025<25<25<2552273380.0003025<25ug/kgBromoform

52277590.0002025<25<25<2552273380.0002025<25ug/kgBromodichloromethane

52277590.0001025<25<25<2552273380.0001025<25ug/kgBenzene

52277590.0003025<25<25<2552273380.0003025<25ug/kg1,4-Dichlorobenzene

52277590.0002025<25<25<2552273380.0002025<25ug/kg1,3-Dichlorobenzene

52277590.0002025<25<25<2552273380.0002025<25ug/kg1,2-Dichloropropane

52277590.0001025<25<25<2552273380.0001025<25ug/kg1,2-Dichloroethane

52277590.0002025<25<25<2552273380.0002025<25ug/kg1,2-Dichlorobenzene

52277590.0001025<25<25<2552273380.0001025<25ug/kg1,1-Dichloroethylene

52277590.0001025<25<25<2552273380.0001025<25ug/kg1,1-Dichloroethane

52277590.0004025<25<25<2552273380.0004025<25ug/kg1,1,2-Trichloroethane

52277590.0004025<25<25<2552273380.0004025<25ug/kg1,1,2,2-Tetrachloroethane

52277590.0001025<25<25<2552273380.0001025<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDL
SED-3

Lab-Dup
SED-3SED-2QC BatchMDLRDLSED-1UNITS

D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP647FJP647FJP646FJP645Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277591021011015227338101%D8-Toluene

52277599797985227338101%D4-1,2-Dichloroethane

522775910510492522733892%D10-o-Xylene

5227759100100100522733899%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0002020<20<20<2052273380.0002020<20ug/kgVinyl Chloride

52277590.0003025<25<25<2552273380.0003025<25ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0002010<10<10<1052273380.0002010<10ug/kgTrichloroethylene

52277590.0003025<25<25<2552273380.0003025<25ug/kgtrans-1,3-Dichloropropene

QC BatchMDLRDL
SED-3

Lab-Dup
SED-3SED-2QC BatchMDLRDLSED-1UNITS

D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP647FJP647FJP646FJP645Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52277590.0003025<25<25<25ug/kgtrans-1,3-Dichloropropene

52277590.0002025<25<25<25ug/kgtrans-1,2-Dichloroethylene

5227759N/A50<50<50<50ug/kgTotal Xylenes

52277590.0001025<25<25<25ug/kgToluene

52277590.0003025<25<25<25ug/kgTetrachloroethylene

52277590.0002025<25<25<25ug/kgStyrene

52277590.0001025<25<25<25ug/kgp+m-Xylene

52277590.0001025<25<25<25ug/kgo-Xylene

52277590.0002025<25<25<25ug/kgMethylene Chloride(Dichloromethane)

52277590.0001025<25<25<25ug/kgMethyl t-butyl ether (MTBE)

52277590.0004025<25<25<25ug/kgEthylene Dibromide

52277590.0001025<25<25<25ug/kgEthylbenzene

52277590.0003025<25<25<25ug/kgDibromochloromethane

52277590.0002025<25<25<25ug/kgcis-1,3-Dichloropropene

52277590.0001025<25<25<25ug/kgcis-1,2-Dichloroethylene

52277590.0001025<25<25<25ug/kgChloroform

52277590.00030200<200<200<200ug/kgChloroethane

52277590.0001025<25<25<25ug/kgChlorobenzene

52277590.0001025<25<25<25ug/kgCarbon Tetrachloride

52277590.0004050<50<50<50ug/kgBromomethane

52277590.0003025<25<25<25ug/kgBromoform

52277590.0002025<25<25<25ug/kgBromodichloromethane

52277590.0001025<25<25<25ug/kgBenzene

52277590.0003025<25<25<25ug/kg1,4-Dichlorobenzene

52277590.0002025<25<25<25ug/kg1,3-Dichlorobenzene

52277590.0002025<25<25<25ug/kg1,2-Dichloropropane

52277590.0001025<25<25<25ug/kg1,2-Dichloroethane

52277590.0002025<25<25<25ug/kg1,2-Dichlorobenzene

52277590.0001025<25<25<25ug/kg1,1-Dichloroethylene

52277590.0001025<25<25<25ug/kg1,1-Dichloroethane

52277590.0004025<25<25<25ug/kg1,1,2-Trichloroethane

52277590.0004025<25<25<25ug/kg1,1,2,2-Tetrachloroethane

52277590.0001025<25<25<25ug/kg1,1,1-Trichloroethane

Volatile Organics

QC BatchMDLRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1UNITS

D26107D26107D26107COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP650FJP649FJP648Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ATLANTIC VOC IN SOIL (FIELD PRES.)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227759102102102%D8-Toluene

522775910110099%D4-1,2-Dichloroethane

5227759119102110%D10-o-Xylene

52277599910099%4-Bromofluorobenzene

Surrogate Recovery (%)

52277590.0002020<20<20<20ug/kgVinyl Chloride

52277590.0003025<25<25<25ug/kgTrichlorofluoromethane  (FREON 11)

52277590.0002010<10<10<10ug/kgTrichloroethylene

QC BatchMDLRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1UNITS

D26107D26107D26107COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP650FJP649FJP648Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

CCME PETROLEUM HYDROCARBONS IN WATER (GROUND WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5235390100%o-Terphenyl

5235711103%D4-1,2-Dichloroethane

5235711106%D10-Ethylbenzene

5235711101%4-Bromofluorobenzene

5235711105%1,4-Difluorobenzene

Surrogate Recovery (%)

5235390Yesug/LReached Baseline at C50

523539050200<200ug/LF4 (C34-C50 Hydrocarbons)

523539070200<200ug/LF3 (C16-C34 Hydrocarbons)

523539050100<100ug/LF2 (C10-C16 Hydrocarbons)

F2-F4 Hydrocarbons

52357112025<25ug/LF1 (C6-C10) - BTEX

52357112025<25ug/LF1 (C6-C10)

52357110.0800.40<0.40ug/LTotal Xylenes

52357110.0800.40<0.40ug/Lp+m-Xylene

52357110.0400.20<0.20ug/Lo-Xylene

52357110.0400.20<0.20ug/LEthylbenzene

52357110.0400.20<0.20ug/LToluene

52357110.0400.20<0.20ug/LBenzene

BTEX & F1 Hydrocarbons

QC BatchMDLRDLUAST-GW-1UNITS

D26104COC Number

2017/10/14Sampling Date

FJP720Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (GROUND WATER)

(1) PAH sample analysed past recommended hold time as per client
request.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523229576%D8-Acenaphthylene

5232295    51 (1)%D14-Terphenyl

523229584%D10-Anthracene

Surrogate Recovery (%)

5232295N/A0.050<0.050ug/LQuinoline

5232295N/A0.010<0.010ug/LPyrene

5232295N/A0.010<0.010ug/LPhenanthrene

5232295N/A0.010<0.010ug/LPerylene

5232295N/A0.20<0.20ug/LNaphthalene

5232295N/A0.010<0.010ug/LIndeno(1,2,3-cd)pyrene

5232295N/A0.010<0.010ug/LFluorene

5232295N/A0.010<0.010ug/LFluoranthene

5232295N/A0.010<0.010ug/LDibenz(a,h)anthracene

5232295N/A0.010<0.010ug/LChrysene

5232295N/A0.010<0.010ug/LBenzo(k)fluoranthene

5232295N/A0.010<0.010ug/LBenzo(j)fluoranthene

5232295N/A0.010<0.010ug/LBenzo(g,h,i)perylene

5225634N/A0.020<0.020ug/LBenzo(b/j)fluoranthene

5232295N/A0.010<0.010ug/LBenzo(b)fluoranthene

5232295N/A0.010<0.010ug/LBenzo(a)pyrene

5232295N/A0.010<0.010ug/LBenzo(a)anthracene

5232295N/A0.010<0.010ug/LAnthracene

5232295N/A0.050<0.050ug/LAcridine

5232295N/A0.010<0.010ug/LAcenaphthylene

5232295N/A0.010<0.010ug/LAcenaphthene

5232295N/A0.050<0.050ug/L2-Methylnaphthalene

5232295N/A0.050<0.050ug/L1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLUAST-GW-1UNITS

D26104COC Number

2017/10/14Sampling Date

FJP720Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299060.201.07.59.59.58.88.9%Moisture

Inorganics

QC BatchMDLRDLHANGER-SOIL-3HANGER-SOIL-2
HANGER-SOIL-1

Lab-Dup
HANGER-SOIL-1HEL-SOIL-3UNITS

D26097D26096D26096D26096D26096COC Number

2017/10/182017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP580FJP578FJP577FJP577FJP576Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299060.201.09.0126.17.2245.4%Moisture

Inorganics

QC BatchMDLRDLHEL-SOIL-2HEL-SOIL-1UAST-SOIL-5UAST-SOIL-4UAST-SOIL-3UAST-SOIL-2UNITS

D26096D26096D26096D26096D26096D26096COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP575FJP574FJP573FJP572FJP571FJP570Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299060.201.07.652260819.29.152299064.8%Moisture

Inorganics

QC BatchMDLRDLUAST-SOIL-1QC Batch1987-SOIL-121987-SOIL-11QC Batch1987-SOIL-10UNITS

D26096D26101D26101D26101COC Number

2017/10/132017/10/142017/10/142017/10/14Sampling Date

FJP569FJP568FJP567FJP566Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299060.201.04.76.2195.54.98.2%Moisture

Inorganics

QC BatchMDLRDL1987-SOIL-91987-SOIL-81987-SOIL-71987-SOIL-61987-SOIL-51987-SOIL-4UNITS

D26101D26101D26101D26101D26101D26101COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP565FJP564FJP563FJP562FJP561FJP560Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297450.201.0185229780161652299851114%Moisture

Inorganics

QC BatchMDLRDLLPUMP-SOIL-2QC Batch
BG-SOIL-8
Lab-Dup

BG-SOIL-8QC BatchBG-SOIL-7BG-SOIL-6UNITS

D26102D26106D26106D26106D26106COC Number

2017/10/172017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP681FJP626FJP626FJP625FJP624Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299850.201.0332452260812752299856275%Moisture

Inorganics

QC BatchMDLRDLBG-SOIL-5BG-SOIL-4QC BatchBG-SOIL-3QC BatchBG-SOIL-2BG-SOIL-1UNITS

D26106D26106D26106D26106D26106COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP623FJP622FJP621FJP620FJP619Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299850.201.01712522608113522998512%Moisture

Inorganics

QC BatchMDLRDLSHACK-SOIL-3SHACK-SOIL-2QC BatchSHACK-SOIL-1QC BatchHEL-SOIL-4UNITS

D26097D26097D26097D26097COC Number

2017/10/182017/10/182017/10/182017/10/18Sampling Date

FJP588FJP587FJP586FJP585Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52299850.201.01612125229906158.2%Moisture

Inorganics

QC BatchMDLRDLSEPTIC-SOIL-3
SEPTIC-SOIL-2

Lab-Dup
SEPTIC-SOIL-2QC BatchSEPTIC-SOIL-1HANGER-SOIL-4UNITS

D26097D26097D26097D26097D26097COC Number

2017/10/182017/10/182017/10/182017/10/182017/10/18Sampling Date

FJP584FJP583FJP583FJP582FJP581Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297800.201.0129.19.29.96.4%Moisture

Inorganics

QC BatchMDLRDLTOWER-SOIL-2TOWER-SOIL-1RADOME-SOIL-3RADOME-SOIL-2RADOME-SOIL-1UNITS

D26098D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP710FJP709FJP708FJP707FJP706Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297800.201.01512522974513522978024%Moisture

Inorganics

QC BatchMDLRDLSHACK-SOIL-4PIPELINE-SOIL-4QC BatchPIPELINE-SOIL-2QC BatchPIPELINE-SOIL-1UNITS

D26098D26099D26099D26099COC Number

2017/10/132017/10/182017/10/182017/10/18Sampling Date

FJP705FJP694FJP693FJP692Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297450.201.08210124780%Moisture

Inorganics

QC BatchMDLRDLUPUMP-SOIL-5
PIPELINE-SOIL-5

Lab-Dup
PIPELINE-SOIL-5UPUMP-SOIL-3UPUMP-SOIL-2UNITS

D26102D26102D26102D26102D26102COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJP691FJP690FJP690FJP688FJP687Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297450.201.08164126027%Moisture

Inorganics

QC BatchMDLRDLUPUMP-SOIL-1LPUMP-SOIL-4PIPELINE-SOIL-3LPUMP-SOIL-1LPUMP-SOIL-3UNITS

D26102D26102D26102D26102D26102COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/17Sampling Date

FJP686FJP685FJP684FJP683FJP682Maxxam ID

Page 48 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SOIL

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297800.201.0536150%Moisture

Inorganics

QC BatchMDLRDLDRUM-SOIL-3DRUM-SOIL-2DRUM-SOIL-1UNITS

D26104D26104D26104COC Number

2017/10/152017/10/152017/10/15Sampling Date

FJP719FJP718FJP717Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297800.201.018187.6205.46.7%Moisture

Inorganics

QC BatchMDLRDLLAST-SOIL-4LAST-SOIL-3LAST-SOIL-2LAST-SOIL-1TOWER-SOIL-4TOWER-SOIL-3UNITS

D26104D26104D26104D26104D26098D26098COC Number

2017/10/152017/10/152017/10/152017/10/152017/10/132017/10/13Sampling Date

FJP716FJP715FJP714FJP713FJP712FJP711Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234500N/A5.01402405254226180210150mg/kgAcid Extractable Zinc (Zn)

5234500N/A2.02102205254226210210220mg/kgAcid Extractable Vanadium (V)

5234500N/A0.100.150.1952542260.270.360.28mg/kgAcid Extractable Uranium (U)

5234500N/A2.0<2.0<2.05254226<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5234500N/A0.10<0.100.1052542260.120.10<0.10mg/kgAcid Extractable Thallium (Tl)

5234500N/A5.044385254226434337mg/kgAcid Extractable Strontium (Sr)

5234500N/A0.50<0.50<0.505254226<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5234500N/A1.0<1.0<1.05254226<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5234500N/A2.018175254226202116mg/kgAcid Extractable Rubidium (Rb)

5234500N/A2.025245254226232523mg/kgAcid Extractable Nickel (Ni)

5234500N/A2.0<2.0<2.05254226<2.0<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5234500N/A0.10<0.10<0.105254226<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5234500N/A2.08606505254226810690610mg/kgAcid Extractable Manganese (Mn)

5234500N/A2.014125254226141615mg/kgAcid Extractable Lithium (Li)

5234500N/A0.502.96.2525422611168.4mg/kgAcid Extractable Lead (Pb)

5234500N/A5080000780005254226810008200075000mg/kgAcid Extractable Iron (Fe)

5234500N/A2.039315254226373529mg/kgAcid Extractable Copper (Cu)

5234500N/A1.046375254226424336mg/kgAcid Extractable Cobalt (Co)

5234500N/A2.030365254226323134mg/kgAcid Extractable Chromium (Cr)

5234500N/A0.30<0.30<0.305254226<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5234500N/A50<50<505254226<50<50<50mg/kgAcid Extractable Boron (B)

5234500N/A2.0<2.0<2.05254226<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5234500N/A2.0<2.0<2.05254226<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5234500N/A5.02001605254226210160150mg/kgAcid Extractable Barium (Ba)

5234500N/A2.0<2.0<2.05254226<2.0<2.0<2.0mg/kgAcid Extractable Arsenic (As)

5234500N/A2.0<2.0<2.052542264.98.6<2.0mg/kgAcid Extractable Antimony (Sb)

5234500N/A1015000140005254226170001800016000mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDL1987-SOIL-51987-SOIL-4QC Batch1987-SOIL-31987-SOIL-21987-SOIL-1UNITS

D26101D26101D26100D26100D26100COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP561FJP560FJP537FJP536FJP535Maxxam ID

Page 50 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.01605234500200100140mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.02405234500240240230mg/kgAcid Extractable Vanadium (V)

5232257N/A0.10<0.1052345000.380.240.31mg/kgAcid Extractable Uranium (U)

5232257N/A2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.100.1152345000.11<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.0365234500313235mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.505234500<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.05234500<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232257N/A2.0165234500101319mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.0285234500231731mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.0<2.052345003.9<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.10<0.105234500<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.08605234500940560710mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.0145234500151111mg/kgAcid Extractable Lithium (Li)

5232257N/A0.503.552345008.65.13.5mg/kgAcid Extractable Lead (Pb)

5232257N/A50860005234500820007600078000mg/kgAcid Extractable Iron (Fe)

5232257N/A2.0515234500422249mg/kgAcid Extractable Copper (Cu)

5232257N/A1.0465234500442643mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.0455234500404037mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.30<0.305234500<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<505234500<50<50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.02505234500220130180mg/kgAcid Extractable Barium (Ba)

5232257N/A2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Arsenic (As)

5232257N/A2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A10150005234500170001500012000mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDL1987-SOIL-9QC Batch1987-SOIL-81987-SOIL-71987-SOIL-6UNITS

D26101D26101D26101D26101COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP565FJP564FJP563FJP562Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5227738N/A5.02101705227396150523450088mg/kgAcid Extractable Zinc (Zn)

5227738N/A2.021019052273962105234500200mg/kgAcid Extractable Vanadium (V)

5227738N/A0.100.250.2552273960.1852345000.17mg/kgAcid Extractable Uranium (U)

5227738N/A2.0<2.0<2.05227396<2.05234500<2.0mg/kgAcid Extractable Tin (Sn)

5227738N/A0.10<0.100.105227396<0.105234500<0.10mg/kgAcid Extractable Thallium (Tl)

5227738N/A5.03737522739633523450033mg/kgAcid Extractable Strontium (Sr)

5227738N/A0.50<0.50<0.505227396<0.505234500<0.50mg/kgAcid Extractable Silver (Ag)

5227738N/A1.0<1.0<1.05227396<1.05234500<1.0mg/kgAcid Extractable Selenium (Se)

5227738N/A2.01717522739615523450012mg/kgAcid Extractable Rubidium (Rb)

5227738N/A2.02221522739620523450022mg/kgAcid Extractable Nickel (Ni)

5227738N/A2.0<2.0<2.05227396<2.05234500<2.0mg/kgAcid Extractable Molybdenum (Mo)

5227738N/A0.10<0.10<0.105227396<0.105234500<0.10mg/kgAcid Extractable Mercury (Hg)

5227738N/A2.072070052273966005234500490mg/kgAcid Extractable Manganese (Mn)

5227738N/A2.01212522739612523450010mg/kgAcid Extractable Lithium (Li)

5227738N/A0.506.86.552273966.052345003.6mg/kgAcid Extractable Lead (Pb)

5227738N/A507800075000522739674000523450065000mg/kgAcid Extractable Iron (Fe)

5227738N/A2.03231522739627523450029mg/kgAcid Extractable Copper (Cu)

5227738N/A1.03938522739636523450028mg/kgAcid Extractable Cobalt (Co)

5227738N/A2.03432522739635523450033mg/kgAcid Extractable Chromium (Cr)

5227738N/A0.30<0.30<0.305227396<0.305234500<0.30mg/kgAcid Extractable Cadmium (Cd)

5227738N/A50<50<505227396<505234500<50mg/kgAcid Extractable Boron (B)

5227738N/A2.0<2.0<2.05227396<2.05234500<2.0mg/kgAcid Extractable Bismuth (Bi)

5227738N/A2.0<2.0<2.05227396<2.05234500<2.0mg/kgAcid Extractable Beryllium (Be)

5227738N/A5.017017052273961205234500140mg/kgAcid Extractable Barium (Ba)

5227738N/A2.0<2.0<2.05227396<2.05234500<2.0mg/kgAcid Extractable Arsenic (As)

5227738N/A2.0<2.0<2.052273964.55234500<2.0mg/kgAcid Extractable Antimony (Sb)

5227738N/A101500015000522739615000523450011000mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDL
1987-SOIL-12

Lab-Dup
1987-SOIL-12QC Batch1987-SOIL-11QC Batch1987-SOIL-10UNITS

D26101D26101D26101D26101COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.04102005234500764446mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.036365234500443741mg/kgAcid Extractable Vanadium (V)

5232257N/A0.100.940.7652345002.31.11.2mg/kgAcid Extractable Uranium (U)

5232257N/A2.0<2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.100.10<0.1052345000.270.120.10mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.034605234500212224mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.50<0.505234500<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.0<1.05234500<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232257N/A2.011115234500301714mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.022225234500322222mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.0<2.0<2.05234500<2.0<2.02.1mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.10<0.10<0.105234500<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.03302705234500420310280mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.015135234500161515mg/kgAcid Extractable Lithium (Li)

5232257N/A0.5039445234500128.710mg/kgAcid Extractable Lead (Pb)

5232257N/A5019000180005234500270001900020000mg/kgAcid Extractable Iron (Fe)

5232257N/A2.0474052345001104757mg/kgAcid Extractable Copper (Cu)

5232257N/A1.011105234500191112mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.023245234500222222mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.304.60.805234500<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<50<505234500<50<50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.0<2.05234500<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.0704852345001105473mg/kgAcid Extractable Barium (Ba)

5232257N/A2.07.75.55234500137.06.6mg/kgAcid Extractable Arsenic (As)

5232257N/A2.0<2.02.65234500<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A108400780052345001000088008500mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLHANGER-SOIL-2HANGER-SOIL-1QC BatchHEL-SOIL-3HEL-SOIL-2HEL-SOIL-1UNITS

D26096D26096D26096D26096D26096COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP578FJP577FJP576FJP575FJP574Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

(1) Poor RPD due to sample inhomogeneity.  Result confirmed by repeat digestion and analysis.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234588N/A5.01201305232257350260mg/kgAcid Extractable Zinc (Zn)

5234588N/A2.0353852322573936mg/kgAcid Extractable Vanadium (V)

5234588N/A0.100.820.9052322570.800.77mg/kgAcid Extractable Uranium (U)

5234588N/A2.0<2.0<2.05232257<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5234588N/A0.100.110.1352322570.120.10mg/kgAcid Extractable Thallium (Tl)

5234588N/A5.0192152322574131mg/kgAcid Extractable Strontium (Sr)

5234588N/A0.50<0.50<0.505232257<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5234588N/A1.0<1.0<1.05232257<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5234588N/A2.0131252322571514mg/kgAcid Extractable Rubidium (Rb)

5234588N/A2.0282952322572926mg/kgAcid Extractable Nickel (Ni)

5234588N/A2.0<2.0<2.05232257<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5234588N/A0.105.35.05232257<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5234588N/A2.02903005232257280270mg/kgAcid Extractable Manganese (Mn)

5234588N/A2.0141352322571416mg/kgAcid Extractable Lithium (Li)

5234588N/A0.50    26 (1)465232257100150mg/kgAcid Extractable Lead (Pb)

5234588N/A50230002300052322572200021000mg/kgAcid Extractable Iron (Fe)

5234588N/A2.0827852322577864mg/kgAcid Extractable Copper (Cu)

5234588N/A1.0131452322571111mg/kgAcid Extractable Cobalt (Co)

5234588N/A2.0253152322572925mg/kgAcid Extractable Chromium (Cr)

5234588N/A0.30<0.30<0.3052322571.52.3mg/kgAcid Extractable Cadmium (Cd)

5234588N/A50<50<505232257<50<50mg/kgAcid Extractable Boron (B)

5234588N/A2.0<2.0<2.05232257<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5234588N/A2.0<2.0<2.05232257<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5234588N/A5.0504752322578148mg/kgAcid Extractable Barium (Ba)

5234588N/A2.06.56.752322577.05.9mg/kgAcid Extractable Arsenic (As)

5234588N/A2.036435232257<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5234588N/A1076007600523225785008700mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDL
SEPTIC-SOIL-1

Lab-Dup
SEPTIC-SOIL-1QC BatchHANGER-SOIL-4HANGER-SOIL-3UNITS

D26097D26097D26097D26097COC Number

2017/10/182017/10/182017/10/182017/10/18Sampling Date

FJP582FJP582FJP581FJP580Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

(1) Poor RPD due to sample inhomogeneity.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234588N/A5.0100523450050mg/kgAcid Extractable Zinc (Zn)

5234588N/A2.042523450034mg/kgAcid Extractable Vanadium (V)

5234588N/A0.101.952345000.75mg/kgAcid Extractable Uranium (U)

5234588N/A2.0<2.05234500<2.0mg/kgAcid Extractable Tin (Sn)

5234588N/A0.100.1952345000.12mg/kgAcid Extractable Thallium (Tl)

5234588N/A5.030523450021mg/kgAcid Extractable Strontium (Sr)

5234588N/A0.50<0.505234500<0.50mg/kgAcid Extractable Silver (Ag)

5234588N/A1.0<1.05234500<1.0mg/kgAcid Extractable Selenium (Se)

5234588N/A2.018523450014mg/kgAcid Extractable Rubidium (Rb)

5234588N/A2.023523450025mg/kgAcid Extractable Nickel (Ni)

5234588N/A2.0<2.05234500<2.0mg/kgAcid Extractable Molybdenum (Mo)

5234588N/A0.10<0.105234500<0.10mg/kgAcid Extractable Mercury (Hg)

5234588N/A2.05305234500270mg/kgAcid Extractable Manganese (Mn)

5234588N/A2.018523450014mg/kgAcid Extractable Lithium (Li)

5234588N/A0.503252345009.85234588N/A0.50    22 (1)mg/kgAcid Extractable Lead (Pb)

5234588N/A5026000523450018000mg/kgAcid Extractable Iron (Fe)

5234588N/A2.054523450064mg/kgAcid Extractable Copper (Cu)

5234588N/A1.013523450013mg/kgAcid Extractable Cobalt (Co)

5234588N/A2.021523450020mg/kgAcid Extractable Chromium (Cr)

5234588N/A0.30<0.305234500<0.30mg/kgAcid Extractable Cadmium (Cd)

5234588N/A50<505234500<50mg/kgAcid Extractable Boron (B)

5234588N/A2.0<2.05234500<2.0mg/kgAcid Extractable Bismuth (Bi)

5234588N/A2.0<2.05234500<2.0mg/kgAcid Extractable Beryllium (Be)

5234588N/A5.0230523450051mg/kgAcid Extractable Barium (Ba)

5234588N/A2.05.752345006.9mg/kgAcid Extractable Arsenic (As)

5234588N/A2.0<2.05234500<2.0mg/kgAcid Extractable Antimony (Sb)

5234588N/A101000052345007500mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLSEPTIC-SOIL-3QC BatchSEPTIC-SOIL-2QC BatchMDLRDL
SEPTIC-SOIL-1

 Lab-Dup 2
UNITS

D26097D26097D26097COC Number

2017/10/182017/10/182017/10/18Sampling Date

FJP584FJP583FJP582Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234588N/A5.065110522739668523458847mg/kgAcid Extractable Zinc (Zn)

5234588N/A2.04142522739632523458838mg/kgAcid Extractable Vanadium (V)

5234588N/A0.101.00.9452273961.352345881.1mg/kgAcid Extractable Uranium (U)

5234588N/A2.0<2.0<2.05227396<2.05234588<2.0mg/kgAcid Extractable Tin (Sn)

5234588N/A0.100.140.1752273960.1152345880.12mg/kgAcid Extractable Thallium (Tl)

5234588N/A5.02331522739619523458836mg/kgAcid Extractable Strontium (Sr)

5234588N/A0.50<0.50<0.505227396<0.505234588<0.50mg/kgAcid Extractable Silver (Ag)

5234588N/A1.0<1.0<1.05227396<1.05234588<1.0mg/kgAcid Extractable Selenium (Se)

5234588N/A2.01720522739615523458816mg/kgAcid Extractable Rubidium (Rb)

5234588N/A2.01518522739612523458823mg/kgAcid Extractable Nickel (Ni)

5234588N/A2.02.1<2.05227396<2.05234588<2.0mg/kgAcid Extractable Molybdenum (Mo)

5234588N/A0.10<0.10<0.105227396<0.105234588<0.10mg/kgAcid Extractable Mercury (Hg)

5234588N/A2.027042052273963705234588290mg/kgAcid Extractable Manganese (Mn)

5234588N/A2.01923522739616523458813mg/kgAcid Extractable Lithium (Li)

5234588N/A0.501435052273961252345889.7mg/kgAcid Extractable Lead (Pb)

5234588N/A502200023000522739621000523458820000mg/kgAcid Extractable Iron (Fe)

5234588N/A2.03749522739637523458863mg/kgAcid Extractable Copper (Cu)

5234588N/A1.0101352273969.8523458812mg/kgAcid Extractable Cobalt (Co)

5234588N/A2.02025522739614523458824mg/kgAcid Extractable Chromium (Cr)

5234588N/A0.30<0.300.7052273960.495234588<0.30mg/kgAcid Extractable Cadmium (Cd)

5234588N/A50<50<505227396<505234588<50mg/kgAcid Extractable Boron (B)

5234588N/A2.0<2.0<2.05227396<2.05234588<2.0mg/kgAcid Extractable Bismuth (Bi)

5234588N/A2.0<2.0<2.05227396<2.05234588<2.0mg/kgAcid Extractable Beryllium (Be)

5234588N/A5.04163522739696523458867mg/kgAcid Extractable Barium (Ba)

5234588N/A2.07.06.852273964.252345887.3mg/kgAcid Extractable Arsenic (As)

5234588N/A2.0<2.0<2.05227396<2.05234588<2.0mg/kgAcid Extractable Antimony (Sb)

5234588N/A109800110005227396860052345888400mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLSHACK-SOIL-3SHACK-SOIL-2QC BatchSHACK-SOIL-1QC BatchHEL-SOIL-4UNITS

D26097D26097D26097D26097COC Number

2017/10/182017/10/182017/10/182017/10/18Sampling Date

FJP588FJP587FJP586FJP585Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234588N/A5.01452273966.952345881921mg/kgAcid Extractable Zinc (Zn)

5234588N/A2.01252273966.652345883.32.1mg/kgAcid Extractable Vanadium (V)

5234588N/A0.102.552273960.5252345882.82.8mg/kgAcid Extractable Uranium (U)

5234588N/A2.0<2.05227396<2.05234588<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5234588N/A0.10<0.105227396<0.105234588<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

5234588N/A5.01252273967.152345884142mg/kgAcid Extractable Strontium (Sr)

5234588N/A0.50<0.505227396<0.505234588<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5234588N/A1.0<1.05227396<1.05234588<1.01.0mg/kgAcid Extractable Selenium (Se)

5234588N/A2.0<2.05227396<2.052345882.4<2.0mg/kgAcid Extractable Rubidium (Rb)

5234588N/A2.0<2.05227396<2.05234588<2.0<2.0mg/kgAcid Extractable Nickel (Ni)

5234588N/A2.06.252273964.65234588<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5234588N/A0.10<0.105227396<0.1052345880.160.30mg/kgAcid Extractable Mercury (Hg)

5234588N/A2.05252273962852345882017mg/kgAcid Extractable Manganese (Mn)

5234588N/A2.03.85227396<2.05234588<2.0<2.0mg/kgAcid Extractable Lithium (Li)

5234588N/A0.507.152273961252345887.919mg/kgAcid Extractable Lead (Pb)

5234588N/A50590052273961800523458851003300mg/kgAcid Extractable Iron (Fe)

5234588N/A2.03.852273962.052345884.017mg/kgAcid Extractable Copper (Cu)

5234588N/A1.0<1.05227396<1.05234588<1.0<1.0mg/kgAcid Extractable Cobalt (Co)

5234588N/A2.06.252273963.75234588<2.0<2.0mg/kgAcid Extractable Chromium (Cr)

5234588N/A0.30<0.305227396<0.305234588<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5234588N/A50<505227396<505234588<50<50mg/kgAcid Extractable Boron (B)

5234588N/A2.0<2.05227396<2.05234588<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5234588N/A2.0<2.05227396<2.05234588<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5234588N/A5.01052273965.752345881817mg/kgAcid Extractable Barium (Ba)

5234588N/A2.0<2.05227396<2.05234588<2.02.3mg/kgAcid Extractable Arsenic (As)

5234588N/A2.0<2.05227396<2.05234588<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5234588N/A10330052273961300523458824003000mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLBG-SOIL-4QC BatchBG-SOIL-3QC BatchBG-SOIL-2BG-SOIL-1UNITS

D26106D26106D26106D26106COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232147N/A5.01952345004728523458858mg/kgAcid Extractable Zinc (Zn)

5232147N/A2.01352345001729523458818mg/kgAcid Extractable Vanadium (V)

5232147N/A0.102.552345004.73.852345886.2mg/kgAcid Extractable Uranium (U)

5232147N/A2.0<2.05234500<2.0<2.05234588<2.0mg/kgAcid Extractable Tin (Sn)

5232147N/A0.10<0.105234500<0.10<0.105234588<0.10mg/kgAcid Extractable Thallium (Tl)

5232147N/A5.01152345001216523458821mg/kgAcid Extractable Strontium (Sr)

5232147N/A0.50<0.505234500<0.50<0.505234588<0.50mg/kgAcid Extractable Silver (Ag)

5232147N/A1.0<1.05234500<1.0<1.052345881.1mg/kgAcid Extractable Selenium (Se)

5232147N/A2.02.952345006.66.652345882.7mg/kgAcid Extractable Rubidium (Rb)

5232147N/A2.03.452345007.35.752345884.0mg/kgAcid Extractable Nickel (Ni)

5232147N/A2.0<2.052345005.5<2.052345884.1mg/kgAcid Extractable Molybdenum (Mo)

5232147N/A0.10<0.105234500<0.10<0.105234588<0.10mg/kgAcid Extractable Mercury (Hg)

5232147N/A2.0705234500110120523458882mg/kgAcid Extractable Manganese (Mn)

5232147N/A2.02.552345007.37.752345885.0mg/kgAcid Extractable Lithium (Li)

5232147N/A0.504.452345006.59.152345889.5mg/kgAcid Extractable Lead (Pb)

5232147N/A503500523450064009400523458812000mg/kgAcid Extractable Iron (Fe)

5232147N/A2.07.952345001514523458822mg/kgAcid Extractable Copper (Cu)

5232147N/A1.01.352345004.72.552345881.8mg/kgAcid Extractable Cobalt (Co)

5232147N/A2.07.15234500101452345888.7mg/kgAcid Extractable Chromium (Cr)

5232147N/A0.30<0.305234500<0.30<0.305234588<0.30mg/kgAcid Extractable Cadmium (Cd)

5232147N/A50<505234500<50<505234588<50mg/kgAcid Extractable Boron (B)

5232147N/A2.0<2.05234500<2.0<2.05234588<2.0mg/kgAcid Extractable Bismuth (Bi)

5232147N/A2.0<2.05234500<2.0<2.05234588<2.0mg/kgAcid Extractable Beryllium (Be)

5232147N/A5.01752345002921523458822mg/kgAcid Extractable Barium (Ba)

5232147N/A2.02.152345002.72.75234588<2.0mg/kgAcid Extractable Arsenic (As)

5232147N/A2.0<2.05234500<2.0<2.05234588<2.0mg/kgAcid Extractable Antimony (Sb)

5232147N/A10320052345004100800052345883900mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLBG-SOIL-8QC BatchBG-SOIL-7BG-SOIL-6QC BatchBG-SOIL-5UNITS

D26106D26106D26106D26106COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

(1) Poor RPD due to sample inhomogeneity. Result verified by repeat digestion and analysis.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.0680670260mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.012011033mg/kgAcid Extractable Vanadium (V)

5232257N/A0.101.11.21.7mg/kgAcid Extractable Uranium (U)

5232257N/A2.03.53.1<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.101.00.89<0.10mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.0171612mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232257N/A2.0615411mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.045417.0mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.0    35 (1)5711mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.10<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.020001800450mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.094836.5mg/kgAcid Extractable Lithium (Li)

5232257N/A0.50322818mg/kgAcid Extractable Lead (Pb)

5232257N/A50710006600026000mg/kgAcid Extractable Iron (Fe)

5232257N/A2.014147.6mg/kgAcid Extractable Copper (Cu)

5232257N/A1.025233.7mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.0433813mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.300.510.45<0.30mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<50<50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.017015021mg/kgAcid Extractable Barium (Ba)

5232257N/A2.08.48.29.0mg/kgAcid Extractable Arsenic (As)

5232257N/A2.0<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A1023000210005700mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDL
LPUMP-SOIL-3

Lab-Dup
LPUMP-SOIL-3LPUMP-SOIL-2UNITS

D26102D26102D26102COC Number

2017/10/172017/10/172017/10/17Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

(1) Poor RPD due to sample inhomogeneity.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.0150120mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.02163mg/kgAcid Extractable Vanadium (V)

5232257N/A0.100.160.27mg/kgAcid Extractable Uranium (U)

5232257N/A2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.100.160.37mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.06338mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232257N/A2.09.024mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.02.95.9mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.06.2145232257N/A2.0    39 (1)mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.100.140.11mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.0120300mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.06.116mg/kgAcid Extractable Lithium (Li)

5232257N/A0.509.77.9mg/kgAcid Extractable Lead (Pb)

5232257N/A501100030000mg/kgAcid Extractable Iron (Fe)

5232257N/A2.03.43.0mg/kgAcid Extractable Copper (Cu)

5232257N/A1.02.46.2mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.06.215mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.089150mg/kgAcid Extractable Barium (Ba)

5232257N/A2.0<2.04.7mg/kgAcid Extractable Arsenic (As)

5232257N/A2.06.78.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A1033006800mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLLPUMP-SOIL-4LPUMP-SOIL-1QC BatchMDLRDL
LPUMP-SOIL-3

 Lab-Dup 2
UNITS

D26102D26102D26102COC Number

2017/10/172017/10/172017/10/17Sampling Date

FJP685FJP683FJP682Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232147N/A5.0225232257172012mg/kgAcid Extractable Zinc (Zn)

5232147N/A2.03.75232257293.72.6mg/kgAcid Extractable Vanadium (V)

5232147N/A0.100.7552322570.600.780.14mg/kgAcid Extractable Uranium (U)

5232147N/A2.02.75232257<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232147N/A0.10<0.105232257<0.10<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

5232147N/A5.0295232257102550mg/kgAcid Extractable Strontium (Sr)

5232147N/A0.50<0.505232257<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232147N/A1.0<1.05232257<1.01.1<1.0mg/kgAcid Extractable Selenium (Se)

5232147N/A2.0<2.052322575.2<2.0<2.0mg/kgAcid Extractable Rubidium (Rb)

5232147N/A2.04.452322577.83.72.9mg/kgAcid Extractable Nickel (Ni)

5232147N/A2.0<2.052322573.3<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232147N/A0.100.2052322570.130.200.17mg/kgAcid Extractable Mercury (Hg)

5232147N/A2.0155232257852033mg/kgAcid Extractable Manganese (Mn)

5232147N/A2.0<2.052322573.9<2.0<2.0mg/kgAcid Extractable Lithium (Li)

5232147N/A0.506.552322574.84.63.8mg/kgAcid Extractable Lead (Pb)

5232147N/A50710052322571600074001900mg/kgAcid Extractable Iron (Fe)

5232147N/A2.05.852322575.04.84.0mg/kgAcid Extractable Copper (Cu)

5232147N/A1.02.752322574.22.82.4mg/kgAcid Extractable Cobalt (Co)

5232147N/A2.0<2.052322576.92.5<2.0mg/kgAcid Extractable Chromium (Cr)

5232147N/A0.30<0.305232257<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5232147N/A50<505232257<50<50<50mg/kgAcid Extractable Boron (B)

5232147N/A2.0<2.05232257<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232147N/A2.0<2.05232257<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232147N/A5.08452322573977100mg/kgAcid Extractable Barium (Ba)

5232147N/A2.0<2.05232257<2.0<2.0<2.0mg/kgAcid Extractable Arsenic (As)

5232147N/A2.0<2.05232257<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232147N/A1052005232257510047002400mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLUPUMP-SOIL-5QC BatchUPUMP-SOIL-3UPUMP-SOIL-2UPUMP-SOIL-1UNITS

D26102D26102D26102D26102COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232147N/A5.016057058099mg/kgAcid Extractable Zinc (Zn)

5232147N/A2.041414344mg/kgAcid Extractable Vanadium (V)

5232147N/A0.101.00.921.20.90mg/kgAcid Extractable Uranium (U)

5232147N/A2.0<2.0<2.02.2<2.0mg/kgAcid Extractable Tin (Sn)

5232147N/A0.100.140.120.130.15mg/kgAcid Extractable Thallium (Tl)

5232147N/A5.025313123mg/kgAcid Extractable Strontium (Sr)

5232147N/A0.50<0.50<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232147N/A1.0<1.0<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232147N/A2.018151617mg/kgAcid Extractable Rubidium (Rb)

5232147N/A2.032233617mg/kgAcid Extractable Nickel (Ni)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232147N/A0.10<0.10<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232147N/A2.0310290340300mg/kgAcid Extractable Manganese (Mn)

5232147N/A2.016161818mg/kgAcid Extractable Lithium (Li)

5232147N/A0.5019728529mg/kgAcid Extractable Lead (Pb)

5232147N/A5022000200002300024000mg/kgAcid Extractable Iron (Fe)

5232147N/A2.071569340mg/kgAcid Extractable Copper (Cu)

5232147N/A1.015121511mg/kgAcid Extractable Cobalt (Co)

5232147N/A2.025213124mg/kgAcid Extractable Chromium (Cr)

5232147N/A0.300.350.561.30.46mg/kgAcid Extractable Cadmium (Cd)

5232147N/A50<50<50<50<50mg/kgAcid Extractable Boron (B)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232147N/A5.068617047mg/kgAcid Extractable Barium (Ba)

5232147N/A2.07.59.46.76.8mg/kgAcid Extractable Arsenic (As)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232147N/A1093009000950011000mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLRADOME-SOIL-3RADOME-SOIL-2RADOME-SOIL-1SHACK-SOIL-4UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP708FJP707FJP706FJP705Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232147N/A5.06905652321116361mg/kgAcid Extractable Zinc (Zn)

5232147N/A2.0272152321112020mg/kgAcid Extractable Vanadium (V)

5232147N/A0.100.770.9952321110.680.52mg/kgAcid Extractable Uranium (U)

5232147N/A2.02.4<2.05232111<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232147N/A0.100.13<0.1052321110.120.12mg/kgAcid Extractable Thallium (Tl)

5232147N/A5.0255652321111012mg/kgAcid Extractable Strontium (Sr)

5232147N/A0.50<0.50<0.505232111<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232147N/A1.0<1.0<1.05232111<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232147N/A2.0158.35232111119.6mg/kgAcid Extractable Rubidium (Rb)

5232147N/A2.0222052321111817mg/kgAcid Extractable Nickel (Ni)

5232147N/A2.0<2.0<2.05232111<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232147N/A0.10<0.10<0.105232111<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232147N/A2.04003105232111520440mg/kgAcid Extractable Manganese (Mn)

5232147N/A2.0169.252321111413mg/kgAcid Extractable Lithium (Li)

5232147N/A0.50251752321111111mg/kgAcid Extractable Lead (Pb)

5232147N/A50200002000052321111800017000mg/kgAcid Extractable Iron (Fe)

5232147N/A2.0484252321113030mg/kgAcid Extractable Copper (Cu)

5232147N/A1.0109.75232111109.5mg/kgAcid Extractable Cobalt (Co)

5232147N/A2.0182052321111111mg/kgAcid Extractable Chromium (Cr)

5232147N/A0.301.40.9152321110.490.53mg/kgAcid Extractable Cadmium (Cd)

5232147N/A50<50<505232111<50<50mg/kgAcid Extractable Boron (B)

5232147N/A2.0<2.0<2.05232111<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232147N/A2.0<2.0<2.05232111<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232147N/A5.0695552321114648mg/kgAcid Extractable Barium (Ba)

5232147N/A2.03.73.85232111<2.02.2mg/kgAcid Extractable Arsenic (As)

5232147N/A2.0<2.0<2.05232111<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232147N/A1085007500523211178007700mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLTOWER-SOIL-3TOWER-SOIL-2QC Batch
TOWER-SOIL-1

Lab-Dup
TOWER-SOIL-1UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232147N/A5.0465017002000mg/kgAcid Extractable Zinc (Zn)

5232147N/A2.029301719mg/kgAcid Extractable Vanadium (V)

5232147N/A0.100.511.10.870.98mg/kgAcid Extractable Uranium (U)

5232147N/A2.0<2.0<2.09.38.8mg/kgAcid Extractable Tin (Sn)

5232147N/A0.10<0.10<0.10<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

5232147N/A5.029417.99.6mg/kgAcid Extractable Strontium (Sr)

5232147N/A0.50<0.50<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232147N/A1.0<1.0<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232147N/A2.0139.65.66.3mg/kgAcid Extractable Rubidium (Rb)

5232147N/A2.012117.811mg/kgAcid Extractable Nickel (Ni)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232147N/A0.10<0.10<0.102.42.6mg/kgAcid Extractable Mercury (Hg)

5232147N/A2.095150530580mg/kgAcid Extractable Manganese (Mn)

5232147N/A2.04.55.68.29.9mg/kgAcid Extractable Lithium (Li)

5232147N/A0.507.1122427mg/kgAcid Extractable Lead (Pb)

5232147N/A5014000150001400015000mg/kgAcid Extractable Iron (Fe)

5232147N/A2.011132625mg/kgAcid Extractable Copper (Cu)

5232147N/A1.04.45.35.96.0mg/kgAcid Extractable Cobalt (Co)

5232147N/A2.024239.412mg/kgAcid Extractable Chromium (Cr)

5232147N/A0.300.32<0.301.41.2mg/kgAcid Extractable Cadmium (Cd)

5232147N/A50<50<50<50<50mg/kgAcid Extractable Boron (B)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232147N/A5.048615663mg/kgAcid Extractable Barium (Ba)

5232147N/A2.03.57.52.32.3mg/kgAcid Extractable Arsenic (As)

5232147N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232147N/A104900550055006400mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLDRUM-SOIL-2DRUM-SOIL-1
TOWER-SOIL-4

Lab-Dup
TOWER-SOIL-4UNITS

D26104D26104D26098D26098COC Number

2017/10/152017/10/152017/10/132017/10/13Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.077mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.045mg/kgAcid Extractable Vanadium (V)

5232257N/A0.101.5mg/kgAcid Extractable Uranium (U)

5232257N/A2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.100.13mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.033mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232257N/A2.016mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.018mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.0<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.0270mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.011mg/kgAcid Extractable Lithium (Li)

5232257N/A0.509.3mg/kgAcid Extractable Lead (Pb)

5232257N/A5022000mg/kgAcid Extractable Iron (Fe)

5232257N/A2.038mg/kgAcid Extractable Copper (Cu)

5232257N/A1.012mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.023mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.300.38mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.067mg/kgAcid Extractable Barium (Ba)

5232257N/A2.012mg/kgAcid Extractable Arsenic (As)

5232257N/A2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A108100mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLDRUM-SOIL-3UNITS

D26104COC Number

2017/10/15Sampling Date

FJP719Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52322581065229955717775%D8-Acenaphthylene

5232258945229955697777%D14-Terphenyl (FS)

5232258805229955697871%D10-Anthracene

Surrogate Recovery (%)

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgPyrene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgPhenanthrene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgPerylene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgNaphthalene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgFluorene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgFluoranthene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgDibenz(a,h)anthracene

5232258N/A0.010<0.01052299550.010<0.0100.0100.0150.010<0.010mg/kgChrysene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(k)fluoranthene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(j)fluoranthene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.02052256300.020<0.0200.020<0.0200.020<0.020mg/kgBenzo(b/j)fluoranthene

5232258N/A0.010<0.01052299550.010<0.0100.0100.0130.010<0.010mg/kgBenzo(b)fluoranthene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(a)pyrene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(a)anthracene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgAnthracene

5232258N/A0.010<0.01052299550.030    <0.030 (1)0.040    <0.040 (1)0.030    <0.030 (1)mg/kgAcenaphthylene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kgAcenaphthene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kg2-Methylnaphthalene

5232258N/A0.010<0.01052299550.010<0.0100.010<0.0100.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDL1987-SOIL-4QC BatchRDL1987-SOIL-3RDL1987-SOIL-2RDL1987-SOIL-1UNITS

D26101D26100D26100D26100COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP560FJP537FJP536FJP535Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52322581075232258104101107%D8-Acenaphthylene

5232258935232258909193%D14-Terphenyl (FS)

5232258855232258848676%D10-Anthracene

Surrogate Recovery (%)

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgPyrene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgPhenanthrene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgPerylene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgNaphthalene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgFluorene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgFluoranthene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgDibenz(a,h)anthracene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgChrysene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgBenzo(k)fluoranthene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgBenzo(j)fluoranthene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.020<0.020<0.020mg/kgBenzo(b/j)fluoranthene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgBenzo(b)fluoranthene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgBenzo(a)pyrene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgBenzo(a)anthracene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgAnthracene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgAcenaphthylene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kgAcenaphthene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kg2-Methylnaphthalene

5232258N/A0.010<0.0105232258N/A0.010<0.010<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDL
1987-SOIL-7

Lab-Dup
QC BatchMDLRDL1987-SOIL-71987-SOIL-61987-SOIL-5UNITS

D26101D26101D26101D26101COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP563FJP563FJP562FJP561Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5229955785232258104108102%D8-Acenaphthylene

522995581523225810110798%D14-Terphenyl (FS)

5229955765232258909483%D10-Anthracene

Surrogate Recovery (%)

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgPyrene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgPhenanthrene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgPerylene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgNaphthalene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgFluorene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgFluoranthene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgDibenz(a,h)anthracene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgChrysene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgBenzo(k)fluoranthene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgBenzo(j)fluoranthene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.02052256300.020<0.020<0.020<0.020mg/kgBenzo(b/j)fluoranthene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgBenzo(b)fluoranthene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgBenzo(a)pyrene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgBenzo(a)anthracene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgAnthracene

5229955N/A0.040    <0.040 (1)52322580.010<0.010<0.010<0.010mg/kgAcenaphthylene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kgAcenaphthene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kg2-Methylnaphthalene

5229955N/A0.010<0.01052322580.010<0.010<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDL1987-SOIL-11QC BatchRDL1987-SOIL-101987-SOIL-91987-SOIL-8UNITS

D26101D26101D26101D26101COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP567FJP566FJP565FJP564Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52322581051069989522995574%D8-Acenaphthylene

52322581109693112522995576%D14-Terphenyl (FS)

523225887777799522995579%D10-Anthracene

Surrogate Recovery (%)

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgPyrene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgPhenanthrene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgPerylene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgNaphthalene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgFluorene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgFluoranthene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgDibenz(a,h)anthracene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgChrysene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgBenzo(k)fluoranthene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgBenzo(j)fluoranthene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.020<0.020<0.020<0.02052256300.020<0.020mg/kgBenzo(b/j)fluoranthene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgBenzo(b)fluoranthene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgBenzo(a)pyrene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgBenzo(a)anthracene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgAnthracene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.030    <0.030 (1)mg/kgAcenaphthylene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kgAcenaphthene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kg2-Methylnaphthalene

5232258N/A0.010<0.010<0.010<0.010<0.01052299550.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLUAST-SOIL-4UAST-SOIL-3UAST-SOIL-2UAST-SOIL-1QC BatchRDL1987-SOIL-12UNITS

D26096D26096D26096D26096D26101COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/14Sampling Date

FJP572FJP571FJP570FJP569FJP568Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232258105104107106110119%D8-Acenaphthylene

5232258921009697101114%D14-Terphenyl (FS)

52322588181857683102%D10-Anthracene

Surrogate Recovery (%)

5232258N/A0.0101.30.038<0.010<0.010<0.010<0.010mg/kgPyrene

5232258N/A0.0101.1<0.010<0.010<0.010<0.010<0.010mg/kgPhenanthrene

5232258N/A0.0100.15<0.010<0.010<0.010<0.010<0.010mg/kgPerylene

5232258N/A0.010<0.010<0.010<0.010<0.010<0.010<0.010mg/kgNaphthalene

5232258N/A0.0100.280.030<0.010<0.010<0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232258N/A0.0100.079<0.010<0.010<0.010<0.010<0.010mg/kgFluorene

5232258N/A0.0101.80.017<0.010<0.010<0.010<0.010mg/kgFluoranthene

5232258N/A0.0100.084<0.010<0.010<0.010<0.010<0.010mg/kgDibenz(a,h)anthracene

5232258N/A0.0100.640.054<0.010<0.010<0.010<0.010mg/kgChrysene

5232258N/A0.0100.31<0.010<0.010<0.010<0.010<0.010mg/kgBenzo(k)fluoranthene

5232258N/A0.0100.310.015<0.010<0.010<0.010<0.010mg/kgBenzo(j)fluoranthene

5232258N/A0.0100.300.10<0.010<0.010<0.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.0200.940.054<0.020<0.020<0.020<0.020mg/kgBenzo(b/j)fluoranthene

5232258N/A0.0100.630.039<0.010<0.010<0.010<0.010mg/kgBenzo(b)fluoranthene

5232258N/A0.0100.600.052<0.010<0.010<0.010<0.010mg/kgBenzo(a)pyrene

5232258N/A0.0100.660.023<0.010<0.010<0.010<0.010mg/kgBenzo(a)anthracene

5232258N/A0.0100.21<0.010<0.010<0.010<0.010<0.010mg/kgAnthracene

5232258N/A0.010<0.010<0.010<0.010<0.010<0.010<0.010mg/kgAcenaphthylene

5232258N/A0.0100.10<0.010<0.010<0.010<0.010<0.010mg/kgAcenaphthene

5232258N/A0.010<0.010<0.010<0.010<0.010<0.010<0.010mg/kg2-Methylnaphthalene

5232258N/A0.010<0.010<0.010<0.010<0.010<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLHANGER-SOIL-2HANGER-SOIL-1HEL-SOIL-3HEL-SOIL-2HEL-SOIL-1UAST-SOIL-5UNITS

D26096D26096D26096D26096D26096D26096COC Number

2017/10/132017/10/132017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP578FJP577FJP576FJP575FJP574FJP573Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523226093955232258107104102%D8-Acenaphthylene

5232260859152322589594100%D14-Terphenyl (FS)

523226086915232258838480%D10-Anthracene

Surrogate Recovery (%)

5232260N/A0.0100.035<0.01052322580.140.0410.18mg/kgPyrene

5232260N/A0.0100.014<0.0105232258<0.0100.0300.14mg/kgPhenanthrene

5232260N/A0.010<0.010<0.01052322580.043<0.0100.035mg/kgPerylene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kgNaphthalene

5232260N/A0.0100.016<0.01052322580.140.0300.051mg/kgIndeno(1,2,3-cd)pyrene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kgFluorene

5232260N/A0.0100.043<0.01052322580.130.0520.25mg/kgFluoranthene

5232260N/A0.010<0.010<0.01052322580.042<0.0100.018mg/kgDibenz(a,h)anthracene

5232260N/A0.0100.023<0.01052322580.260.0420.12mg/kgChrysene

5232260N/A0.0100.014<0.01052322580.100.0170.058mg/kgBenzo(k)fluoranthene

5232260N/A0.0100.013<0.01052322580.110.0190.068mg/kgBenzo(j)fluoranthene

5232260N/A0.0100.022<0.01052322580.190.0410.068mg/kgBenzo(g,h,i)perylene

5225630N/A0.0200.044<0.02052256300.390.0650.18mg/kgBenzo(b/j)fluoranthene

5232260N/A0.0100.031<0.01052322580.280.0460.12mg/kgBenzo(b)fluoranthene

5232260N/A0.0100.032<0.01052322580.160.0380.11mg/kgBenzo(a)pyrene

5232260N/A0.0100.023<0.01052322580.0730.0220.092mg/kgBenzo(a)anthracene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kgAnthracene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kgAcenaphthylene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kgAcenaphthene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kg2-Methylnaphthalene

5232260N/A0.010<0.010<0.0105232258<0.010<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLSEPTIC-SOIL-3SEPTIC-SOIL-2QC BatchSEPTIC-SOIL-1HANGER-SOIL-4HANGER-SOIL-3UNITS

D26097D26097D26097D26097D26097COC Number

2017/10/182017/10/182017/10/182017/10/182017/10/18Sampling Date

FJP584FJP583FJP582FJP581FJP580Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523226088522995587523226096%D8-Acenaphthylene

523226096522995586523226090%D14-Terphenyl (FS)

523226097522995588523226088%D10-Anthracene

Surrogate Recovery (%)

5232260N/A0.0100.01352299550.010<0.01052322600.010<0.010mg/kgPyrene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgPhenanthrene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgPerylene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgNaphthalene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgFluorene

5232260N/A0.0100.01452299550.010<0.01052322600.010<0.010mg/kgFluoranthene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgDibenz(a,h)anthracene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgChrysene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgBenzo(k)fluoranthene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgBenzo(j)fluoranthene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.02052256300.020<0.02052256300.020<0.020mg/kgBenzo(b/j)fluoranthene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgBenzo(b)fluoranthene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgBenzo(a)pyrene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgBenzo(a)anthracene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgAnthracene

5232260N/A0.010<0.01052299550.040    <0.040 (1)52322600.010<0.010mg/kgAcenaphthylene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kgAcenaphthene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kg2-Methylnaphthalene

5232260N/A0.010<0.01052299550.010<0.01052322600.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLSHACK-SOIL-2QC BatchRDLSHACK-SOIL-1QC BatchRDLHEL-SOIL-4UNITS

D26097D26097D26097COC Number

2017/10/182017/10/182017/10/18Sampling Date

FJP587FJP586FJP585Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232260929197523226091%D8-Acenaphthylene

5232260918389523226097%D14-Terphenyl (FS)

5232260817689523226095%D10-Anthracene

Surrogate Recovery (%)

5232260N/A0.010<0.010<0.0100.0365232260N/A0.010<0.010mg/kgPyrene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgPhenanthrene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgPerylene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgNaphthalene

5232260N/A0.010<0.010<0.0100.0445232260N/A0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgFluorene

5232260N/A0.010<0.010<0.0100.0205232260N/A0.010<0.010mg/kgFluoranthene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgDibenz(a,h)anthracene

5232260N/A0.010<0.010<0.0100.0375232260N/A0.010<0.010mg/kgChrysene

5232260N/A0.010<0.010<0.0100.0285232260N/A0.010<0.010mg/kgBenzo(k)fluoranthene

5232260N/A0.010<0.010<0.0100.0315232260N/A0.010<0.010mg/kgBenzo(j)fluoranthene

5232260N/A0.010<0.010<0.0100.0445232260N/A0.010<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.020<0.0200.092mg/kgBenzo(b/j)fluoranthene

5232260N/A0.010<0.010<0.0100.0605232260N/A0.010<0.010mg/kgBenzo(b)fluoranthene

5232260N/A0.010<0.010<0.0100.0645232260N/A0.010<0.010mg/kgBenzo(a)pyrene

5232260N/A0.010<0.010<0.0100.0225232260N/A0.010<0.010mg/kgBenzo(a)anthracene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgAnthracene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgAcenaphthylene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kgAcenaphthene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kg2-Methylnaphthalene

5232260N/A0.010<0.010<0.010<0.0105232260N/A0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLBG-SOIL-2BG-SOIL-1SHACK-SOIL-3QC BatchMDLRDL
SHACK-SOIL-2

Lab-Dup
UNITS

D26106D26106D26097D26097COC Number

2017/10/142017/10/142017/10/182017/10/18Sampling Date

FJP620FJP619FJP588FJP587Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523226092948494522995586%D8-Acenaphthylene

523226089898189522995582%D14-Terphenyl (FS)

523226086827585522995585%D10-Anthracene

Surrogate Recovery (%)

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgPyrene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgPhenanthrene

5232260N/A0.010<0.010<0.0100.12    <0.12 (1)0.010<0.0105229955<0.010mg/kgPerylene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgNaphthalene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgFluorene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgFluoranthene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgDibenz(a,h)anthracene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgChrysene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgBenzo(k)fluoranthene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgBenzo(j)fluoranthene

5232260N/A0.010<0.010<0.0100.043    <0.043 (1)0.010<0.0105229955<0.010mg/kgBenzo(g,h,i)perylene

5225630N/A0.020<0.020<0.0200.020<0.0200.020<0.0205225630<0.020mg/kgBenzo(b/j)fluoranthene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgBenzo(b)fluoranthene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgBenzo(a)pyrene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgBenzo(a)anthracene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgAnthracene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgAcenaphthylene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kgAcenaphthene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kg2-Methylnaphthalene

5232260N/A0.010<0.010<0.0100.010<0.0100.010<0.0105229955<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLBG-SOIL-7BG-SOIL-6RDLBG-SOIL-5RDLBG-SOIL-4QC BatchBG-SOIL-3UNITS

D26106D26106D26106D26106D26106COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP625FJP624FJP623FJP622FJP621Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523226090889452322609495%D8-Acenaphthylene

523226083898852322609185%D14-Terphenyl (FS)

523226076807952322608081%D10-Anthracene

Surrogate Recovery (%)

5232260N/A0.010<0.010<0.0100.205232260<0.010<0.010mg/kgPyrene

5232260N/A0.010<0.010<0.0100.115232260<0.010<0.010mg/kgPhenanthrene

5232260N/A0.010<0.010<0.0100.0205232260<0.010<0.010mg/kgPerylene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kgNaphthalene

5232260N/A0.010<0.010<0.0100.0605232260<0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kgFluorene

5232260N/A0.010<0.010<0.0100.2552322600.013<0.010mg/kgFluoranthene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kgDibenz(a,h)anthracene

5232260N/A0.010<0.010<0.0100.105232260<0.010<0.010mg/kgChrysene

5232260N/A0.010<0.010<0.0100.0575232260<0.010<0.010mg/kgBenzo(k)fluoranthene

5232260N/A0.010<0.010<0.0100.0575232260<0.010<0.010mg/kgBenzo(j)fluoranthene

5232260N/A0.010<0.010<0.0100.0575232260<0.010<0.010mg/kgBenzo(g,h,i)perylene

5225631N/A0.020<0.020<0.0200.155225630<0.020<0.020mg/kgBenzo(b/j)fluoranthene

5232260N/A0.010<0.010<0.0100.0895232260<0.010<0.010mg/kgBenzo(b)fluoranthene

5232260N/A0.010<0.010<0.0100.105232260<0.010<0.010mg/kgBenzo(a)pyrene

5232260N/A0.010<0.010<0.0100.0895232260<0.010<0.010mg/kgBenzo(a)anthracene

5232260N/A0.010<0.010<0.0100.0205232260<0.010<0.010mg/kgAnthracene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kgAcenaphthylene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kgAcenaphthene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kg2-Methylnaphthalene

5232260N/A0.010<0.010<0.010<0.0105232260<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLPIPELINE-SOIL-3LPUMP-SOIL-1LPUMP-SOIL-3QC BatchLPUMP-SOIL-2BG-SOIL-8UNITS

D26102D26102D26102D26102D26106COC Number

2017/10/172017/10/172017/10/172017/10/172017/10/14Sampling Date

FJP684FJP683FJP682FJP681FJP626Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234534879052322607998%D8-Acenaphthylene

52345349596523226087100%D14-Terphenyl (FS)

5234534859052322608088%D10-Anthracene

Surrogate Recovery (%)

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgPyrene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgPhenanthrene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgPerylene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgNaphthalene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgFluorene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgFluoranthene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgDibenz(a,h)anthracene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgChrysene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgBenzo(k)fluoranthene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgBenzo(j)fluoranthene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgBenzo(g,h,i)perylene

5225631N/A0.020<0.020<0.0205225631<0.020<0.020mg/kgBenzo(b/j)fluoranthene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgBenzo(b)fluoranthene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgBenzo(a)pyrene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgBenzo(a)anthracene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgAnthracene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgAcenaphthylene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kgAcenaphthene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kg2-Methylnaphthalene

5234534N/A0.010<0.010<0.0105232260<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLUPUMP-SOIL-3UPUMP-SOIL-2QC BatchUPUMP-SOIL-1LPUMP-SOIL-4UNITS

D26102D26102D26102D26102COC Number

2017/10/172017/10/172017/10/172017/10/17Sampling Date

FJP688FJP687FJP686FJP685Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523453497979599%D8-Acenaphthylene

5234534108104103114%D14-Terphenyl (FS)

523453410210498106%D10-Anthracene

Surrogate Recovery (%)

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgPyrene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgPhenanthrene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgPerylene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgNaphthalene

5234534N/A0.010<0.010<0.010<0.0100.029    <0.029 (1)mg/kgIndeno(1,2,3-cd)pyrene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgFluorene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgFluoranthene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgDibenz(a,h)anthracene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgChrysene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgBenzo(k)fluoranthene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgBenzo(j)fluoranthene

5234534N/A0.010<0.010<0.0100.0990.010<0.010mg/kgBenzo(g,h,i)perylene

5225631N/A0.020<0.020<0.020<0.0200.020<0.020mg/kgBenzo(b/j)fluoranthene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgBenzo(b)fluoranthene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgBenzo(a)pyrene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgBenzo(a)anthracene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgAnthracene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgAcenaphthylene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kgAcenaphthene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kg2-Methylnaphthalene

5234534N/A0.010<0.010<0.010<0.0100.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLPIPELINE-SOIL-2PIPELINE-SOIL-1UPUMP-SOIL-5RDLPIPELINE-SOIL-5UNITS

D26099D26099D26102D26102COC Number

2017/10/182017/10/182017/10/172017/10/17Sampling Date

FJP693FJP692FJP691FJP690Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52345341015234534100%D8-Acenaphthylene

52345341025234534102%D14-Terphenyl (FS)

5234534995234534102%D10-Anthracene

Surrogate Recovery (%)

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgPyrene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgPhenanthrene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgPerylene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgNaphthalene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgFluorene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgFluoranthene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgDibenz(a,h)anthracene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgChrysene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgBenzo(k)fluoranthene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgBenzo(j)fluoranthene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgBenzo(g,h,i)perylene

5225631N/A0.020<0.020mg/kgBenzo(b/j)fluoranthene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgBenzo(b)fluoranthene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgBenzo(a)pyrene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgBenzo(a)anthracene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgAnthracene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgAcenaphthylene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kgAcenaphthene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kg2-Methylnaphthalene

5234534N/A0.010<0.0105234534N/A0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDL
PIPELINE-SOIL-4

Lab-Dup
QC BatchMDLRDLPIPELINE-SOIL-4UNITS

D26099D26099COC Number

2017/10/182017/10/18Sampling Date

FJP694FJP694Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523453493951059396%D8-Acenaphthylene

523453410311411210397%D14-Terphenyl (FS)

52345348996989188%D10-Anthracene

Surrogate Recovery (%)

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.0100.017mg/kgPyrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgPhenanthrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgPerylene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgNaphthalene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.0100.018mg/kgIndeno(1,2,3-cd)pyrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgFluorene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgFluoranthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgDibenz(a,h)anthracene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.0100.014mg/kgChrysene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgBenzo(k)fluoranthene

5234534N/A0.010<0.0100.078    <0.078 (1)0.010<0.010<0.0100.013mg/kgBenzo(j)fluoranthene

5234534N/A0.010<0.0100.0100.0170.010<0.0100.0130.022mg/kgBenzo(g,h,i)perylene

5225631N/A0.020<0.0200.088<0.0880.020<0.020<0.0200.039mg/kgBenzo(b/j)fluoranthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.0100.026mg/kgBenzo(b)fluoranthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.0100.024mg/kgBenzo(a)pyrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgBenzo(a)anthracene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgAnthracene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgAcenaphthylene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kgAcenaphthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kg2-Methylnaphthalene

5234534N/A0.010<0.0100.010<0.0100.010<0.010<0.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLLAST-SOIL-4RDLLAST-SOIL-3RDLLAST-SOIL-2LAST-SOIL-1SHACK-SOIL-4UNITS

D26104D26104D26104D26104D26098COC Number

2017/10/152017/10/152017/10/152017/10/152017/10/13Sampling Date

FJP716FJP715FJP714FJP713FJP705Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234534878589%D8-Acenaphthylene

523453497105106%D14-Terphenyl (FS)

5234534808189%D10-Anthracene

Surrogate Recovery (%)

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgPyrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgPhenanthrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgPerylene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgNaphthalene

5234534N/A0.25    <0.25 (1)0.052    <0.052 (1)0.010<0.010mg/kgIndeno(1,2,3-cd)pyrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgFluorene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgFluoranthene

5234534N/A0.030    <0.030 (1)0.010<0.0100.010<0.010mg/kgDibenz(a,h)anthracene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgChrysene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(k)fluoranthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(j)fluoranthene

5234534N/A0.0100.0730.0100.0820.0100.068mg/kgBenzo(g,h,i)perylene

5225631N/A0.020<0.0200.020<0.0200.020<0.020mg/kgBenzo(b/j)fluoranthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(b)fluoranthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(a)pyrene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgBenzo(a)anthracene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgAnthracene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgAcenaphthylene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kgAcenaphthene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kg2-Methylnaphthalene

5234534N/A0.010<0.0100.010<0.0100.010<0.010mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLDRUM-SOIL-3RDLDRUM-SOIL-2RDLDRUM-SOIL-1UNITS

D26104D26104D26104COC Number

2017/10/152017/10/152017/10/15Sampling Date

FJP719FJP718FJP717Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232173103103104107102%Decachlorobiphenyl

Surrogate Recovery (%)

5225466N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gCalculated Total PCB

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1260

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1254

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1242

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1248

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1232

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1221

5232173N/A0.050<0.050<0.050<0.050<0.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDL1987-SOIL-91987-SOIL-81987-SOIL-71987-SOIL-61987-SOIL-5UNITS

D26101D26101D26101D26101D26101COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP565FJP564FJP563FJP562FJP561Maxxam ID

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232173925228079899088%Decachlorobiphenyl

Surrogate Recovery (%)

5225466N/A0.050<0.0505225466<0.0500.015<0.0150.050<0.050ug/gCalculated Total PCB

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1260

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1254

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1242

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1248

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1232

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1221

5232173N/A0.050<0.0505228079<0.0500.050<0.0500.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDL1987-SOIL-4QC Batch1987-SOIL-3RDL1987-SOIL-2RDL1987-SOIL-1UNITS

D26101D26100D26100D26100COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP560FJP537FJP536FJP535Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523217311152321739999%Decachlorobiphenyl

Surrogate Recovery (%)

5225466N/A0.050<0.050<0.050ug/gCalculated Total PCB

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1260

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1254

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1242

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1248

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1232

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1221

5232173N/A0.050<0.0505232173N/A0.050<0.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDL
HEL-SOIL-2

Lab-Dup
QC BatchMDLRDLHEL-SOIL-2HEL-SOIL-1UNITS

D26096D26096D26096COC Number

2017/10/132017/10/132017/10/13Sampling Date

FJP575FJP575FJP574Maxxam ID

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52280798686523476495%Decachlorobiphenyl

Surrogate Recovery (%)

5225466N/A0.050<0.0500.015<0.01552254660.050<0.050ug/gCalculated Total PCB

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1260

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1254

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1242

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1248

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1232

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1221

5228079N/A0.050<0.0500.050<0.05052347640.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDL1987-SOIL-12RDL1987-SOIL-11QC BatchRDL1987-SOIL-10UNITS

D26101D26101D26101COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP568FJP567FJP566Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52321738892523794287523217395%Decachlorobiphenyl

Surrogate Recovery (%)

5225466N/A0.0500.32<0.0505225466<0.050522546615<15ug/gCalculated Total PCB

5232173N/A0.050<0.050<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1260

5232173N/A0.0500.32<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1254

5232173N/A0.050<0.050<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1242

5232173N/A0.050<0.050<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1248

5232173N/A0.050<0.050<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1232

5232173N/A0.050<0.050<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1221

5232173N/A0.050<0.050<0.0505237942<0.05052321730.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDLSEPTIC-SOIL-3SEPTIC-SOIL-2QC BatchSEPTIC-SOIL-1QC BatchRDLHANGER-SOIL-4UNITS

D26097D26097D26097D26097COC Number

2017/10/182017/10/182017/10/182017/10/18Sampling Date

FJP584FJP583FJP582FJP581Maxxam ID

(1) PCB:Unidentified (possibly halogenated) compounds detected.  Elevated PCB RDL due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232173    93 (1)101103103%Decachlorobiphenyl

Surrogate Recovery (%)

5225466N/A13<130.050<0.0500.088<0.050ug/gCalculated Total PCB

5232173N/A13<130.050<0.0500.088<0.050ug/gAroclor 1260

5232173N/A13<130.050<0.050<0.050<0.050ug/gAroclor 1254

5232173N/A13<130.050<0.050<0.050<0.050ug/gAroclor 1242

5232173N/A13<130.050<0.050<0.050<0.050ug/gAroclor 1248

5232173N/A13<130.050<0.050<0.050<0.050ug/gAroclor 1232

5232173N/A13<130.050<0.050<0.050<0.050ug/gAroclor 1221

5232173N/A13<130.050<0.050<0.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDLHANGER-SOIL-3RDLHANGER-SOIL-2HANGER-SOIL-1HEL-SOIL-3UNITS

D26097D26096D26096D26096COC Number

2017/10/182017/10/132017/10/132017/10/13Sampling Date

FJP580FJP578FJP577FJP576Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

(1) PCB:Unidentified (possibly halogenated) compounds detected.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523476497    95 (1)955234526109%Decachlorobiphenyl

Surrogate Recovery (%)

5225637N/A0.050<0.050<0.050<0.050ug/gCalculated Total PCB

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1260

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1254

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1242

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1248

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1232

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1221

5234764N/A0.050<0.050<0.050<0.0505234526N/A0.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDLTOWER-SOIL-3TOWER-SOIL-2TOWER-SOIL-1QC BatchMDLRDL
RADOME-SOIL-3

Lab-Dup
UNITS

D26098D26098D26098D26098COC Number

2017/10/132017/10/132017/10/132017/10/13Sampling Date

FJP711FJP710FJP709FJP708Maxxam ID

(1) PCB:Unidentified (possibly halogenated) compounds detected.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234526108523476492    92 (1)523217388%Decachlorobiphenyl

Surrogate Recovery (%)

5225637N/A0.050<0.0505225637<0.050<0.0505225466<0.050ug/gCalculated Total PCB

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1260

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1254

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1242

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1248

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1232

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1221

5234526N/A0.050<0.0505234764<0.050<0.0505232173<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDLRADOME-SOIL-3QC BatchRADOME-SOIL-2RADOME-SOIL-1QC BatchHEL-SOIL-4UNITS

D26098D26098D26098D26097COC Number

2017/10/132017/10/132017/10/132017/10/18Sampling Date

FJP708FJP707FJP706FJP585Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

POLYCHLORINATED BIPHENYLS BY GC-ECD (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523476494%Decachlorobiphenyl

Surrogate Recovery (%)

5225637N/A0.050<0.050ug/gCalculated Total PCB

5234764N/A0.050<0.050ug/gAroclor 1260

5234764N/A0.050<0.050ug/gAroclor 1254

5234764N/A0.050<0.050ug/gAroclor 1242

5234764N/A0.050<0.050ug/gAroclor 1248

5234764N/A0.050<0.050ug/gAroclor 1232

5234764N/A0.050<0.050ug/gAroclor 1221

5234764N/A0.050<0.050ug/gAroclor 1016

PCBs

QC BatchMDLRDLTOWER-SOIL-4UNITS

D26098COC Number

2017/10/13Sampling Date

FJP712Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ORGANOPHOSPHORUS PESTICIDES BY GC-MS (SOIL)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52349018378828683%D5-Nitrobenzene

52349018889898783%D14-Terphenyl (FS)

52349018488906985%2-Fluorobiphenyl

Surrogate Recovery (%)

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gChlorpyrifos (Dursban)

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gSimazine

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gMalathion

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gPrometryne

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gParathion Methyl

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gParathion Ethyl

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gDiazinon

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gCyanazine (Bladex)

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gCarbofuran

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gCarbaryl

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gAtrazine

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gAldicarb

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gTerbufos

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gPhorate

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gGuthion (Azinphos-methyl)

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gEthion

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gFenthion

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gTrifluralin

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gTriallate

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gPhosmet

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gMevinphos

5234901N/A10<10<10<10<10<10ug/gMetolachlor

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gFonofos

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gFenchlorphos (Ronnel)

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gDimethoate

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gDichlorvos

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gDemeton-S

5234901N/A5.0<5.0<5.0<5.0<5.0<5.0ug/gBendiocarb

Pesticides & Herbicides

QC BatchMDLRDLSHACK-SOIL-1
HANGER-SOIL-4

Lab-Dup
HANGER-SOIL-41987-SOIL-111987-SOIL-2UNITS

D26097D26097D26097D26101D26100COC Number

2017/10/182017/10/182017/10/182017/10/142017/10/14Sampling Date

FJP586FJP581FJP581FJP567FJP536Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ORGANOCHLORINATED PESTICIDES BY GC-ECD (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1248

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1242

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1232

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1221

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1016

52328200.160.50<0.500.00160.0050<0.0050<0.0050ug/gMethoxychlor

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gHexachlorobenzene

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gHeptachlor epoxide

52328200.0400.206.90.000400.0020<0.0020<0.0020ug/gHeptachlor

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gEndrin

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gEndosulfan II (beta)

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gEndosulfan I (alpha)

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gLindane

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gDieldrin

5232820201004000.000400.0020<0.00200.0058ug/gp,p-DDT

52328202.010840.000400.0020<0.0020<0.0020ug/go,p-DDT

52328200.201.02.80.000400.0020<0.0020<0.0020ug/gp,p-DDE

52328201.15.5<5.50.000400.0020<0.0020<0.0020ug/go,p-DDE

52328202.010660.000400.0020<0.0020<0.0020ug/gp,p-DDD

52328200.201.0100.000400.0020<0.0020<0.0020ug/go,p-DDD

52328200.201.0140.000400.0020<0.0020<0.0020ug/gg-Chlordane

52328200.201.0130.000400.0020<0.0020<0.0020ug/ga-Chlordane

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gAldrin

Pesticides & Herbicides

5225632N/A15<15N/A0.015<0.015<0.015ug/gTotal PCB

5225632N/A0.20<0.20N/A0.0020<0.0020<0.0020ug/gTotal Endosulfan

5225632N/A100490N/A0.0020<0.00200.0058ug/go,p-DDT + p,p-DDT

5225632N/A5.5<5.5N/A0.0020<0.0020<0.0020ug/go,p-DDE + p,p-DDE

5225632N/A1076N/A0.0020<0.0020<0.0020ug/go,p-DDD + p,p-DDD

5225632N/A0.206.9N/A0.0020<0.0020<0.0020ug/gHeptachlor + Heptachlor epoxide

5225632N/A100570N/A0.0020<0.00200.0058ug/gDDT+ Metabolites

5225632N/A1.026N/A0.0020<0.0020<0.0020ug/gChlordane (Total)

5225632N/A0.20<0.20N/A0.0020<0.0020<0.0020ug/gAldrin + Dieldrin

Calculated Parameters

QC BatchMDLRDLHANGER-SOIL-4MDLRDL1987-SOIL-111987-SOIL-2UNITS

D26097D26101D26100COC Number

2017/10/182017/10/142017/10/14Sampling Date

FJP581FJP567FJP536Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ORGANOCHLORINATED PESTICIDES BY GC-ECD (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232820118117118%Decachlorobiphenyl

5232820849184%2,4,5,6-Tetrachloro-m-xylene

Surrogate Recovery (%)

52328201871<710.0200.080<0.080<0.080ug/gToxaphene

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gOctachlorostyrene

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gMirex

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gEndrin ketone

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gEndrin aldehyde

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gEndosulfan sulfate

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gdelta-BHC

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/gbeta-BHC

52328200.0400.20<0.200.000400.0020<0.0020<0.0020ug/galpha-BHC

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1268

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1262

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1260

52328203.015<150.00300.015<0.015<0.015ug/gAroclor 1254

QC BatchMDLRDLHANGER-SOIL-4MDLRDL1987-SOIL-111987-SOIL-2UNITS

D26097D26101D26100COC Number

2017/10/182017/10/142017/10/14Sampling Date

FJP581FJP567FJP536Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ORGANOCHLORINATED PESTICIDES BY GC-ECD (SOIL)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52351800.00300.015<0.015ug/gAroclor 1248

52351800.00300.015<0.015ug/gAroclor 1242

52351800.00300.015<0.015ug/gAroclor 1232

52351800.00300.015<0.015ug/gAroclor 1221

52351800.00300.015<0.015ug/gAroclor 1016

52351800.00160.0050<0.0050ug/gMethoxychlor

52351800.000400.0020<0.0020ug/gHexachlorobenzene

52351800.000400.0020<0.0020ug/gHeptachlor epoxide

52351800.000400.0020<0.0020ug/gHeptachlor

52351800.000400.0020<0.0020ug/gEndrin

52351800.000400.0020<0.0020ug/gEndosulfan II (beta)

52351800.000400.0020<0.0020ug/gEndosulfan I (alpha)

52351800.000400.0020<0.0020ug/gLindane

52351800.000400.0020<0.0020ug/gDieldrin

52351800.000400.00200.017ug/gp,p-DDT

52351800.000400.00200.0041ug/go,p-DDT

52351800.000400.00200.0028ug/gp,p-DDE

52351800.000400.0020<0.0020ug/go,p-DDE

52351800.000400.00200.0027ug/gp,p-DDD

52351800.000400.0020<0.0020ug/go,p-DDD

52351800.000400.0020<0.0020ug/gg-Chlordane

52351800.000400.0020<0.0020ug/ga-Chlordane

52351800.000400.0020<0.0020ug/gAldrin

Pesticides & Herbicides

5225632N/A0.015<0.015ug/gTotal PCB

5225632N/A0.0020<0.0020ug/gTotal Endosulfan

5225632N/A0.00200.021ug/go,p-DDT + p,p-DDT

5225632N/A0.00200.0028ug/go,p-DDE + p,p-DDE

5225632N/A0.00200.0027ug/go,p-DDD + p,p-DDD

5225632N/A0.0020<0.0020ug/gHeptachlor + Heptachlor epoxide

5225632N/A0.00200.027ug/gDDT+ Metabolites

5225632N/A0.0020<0.0020ug/gChlordane (Total)

5225632N/A0.0020<0.0020ug/gAldrin + Dieldrin

Calculated Parameters

QC BatchMDLRDLSHACK-SOIL-1UNITS

D26097COC Number

2017/10/18Sampling Date

FJP586Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ORGANOCHLORINATED PESTICIDES BY GC-ECD (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5235180109%Decachlorobiphenyl

523518077%2,4,5,6-Tetrachloro-m-xylene

Surrogate Recovery (%)

52351800.0200.080<0.080ug/gToxaphene

52351800.000400.0020<0.0020ug/gOctachlorostyrene

52351800.000400.0020<0.0020ug/gMirex

52351800.000400.0020<0.0020ug/gEndrin ketone

52351800.000400.0020<0.0020ug/gEndrin aldehyde

52351800.000400.0020<0.0020ug/gEndosulfan sulfate

52351800.000400.0020<0.0020ug/gdelta-BHC

52351800.000400.0020<0.0020ug/gbeta-BHC

52351800.000400.0020<0.0020ug/galpha-BHC

52351800.00300.015<0.015ug/gAroclor 1268

52351800.00300.015<0.015ug/gAroclor 1262

52351800.00300.015<0.015ug/gAroclor 1260

52351800.00300.015<0.015ug/gAroclor 1254

QC BatchMDLRDLSHACK-SOIL-1UNITS

D26097COC Number

2017/10/18Sampling Date

FJP586Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

** CDF = Chloro Dibenzo-p-Furan

N/A = Not Applicable

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

0.333pg/gTOTAL TOXIC EQUIVALENCY

52788962N/A0.9930.09110.985pg/gTotal Hepta CDF **

52788960N/A0.9930.0981<0.0981pg/gTotal Hexa CDF **

52788960N/A0.9930.0982<0.0982pg/gTotal Penta CDF **

52788962N/A0.9930.1060.443pg/gTotal Tetra CDF **

52788960.0001220.000300N/A9.930.1280.405pg/gOcta CDF **

52788960.001060.0100N/A0.9930.106<0.106pg/g1,2,3,4,7,8,9-Hepta CDF **

52788960.006810.0100N/A0.9930.07980.681pg/g1,2,3,4,6,7,8-Hepta CDF **

52788960.01110.100N/A0.9930.111<0.111pg/g1,2,3,7,8,9-Hexa CDF **

52788960.01010.100N/A0.9930.101<0.101pg/g2,3,4,6,7,8-Hexa CDF **

52788960.009020.100N/A0.9930.0902<0.0902pg/g1,2,3,6,7,8-Hexa CDF **

52788960.009270.100N/A0.9930.0927<0.0927pg/g1,2,3,4,7,8-Hexa CDF **

52788960.02940.300N/A0.9930.0979<0.0979pg/g2,3,4,7,8-Penta CDF **

52788960.002960.0300N/A0.9930.0985<0.0985pg/g1,2,3,7,8-Penta CDF **

52788960.01380.100N/A0.9930.1060.138pg/g2,3,7,8-Tetra CDF **

52788962N/A0.9930.09902.46pg/gTotal Hepta CDD *

52788960N/A0.9930.0972<0.0972pg/gTotal Hexa CDD *

52788960N/A0.9930.0881<0.0881pg/gTotal Penta CDD *

52788960N/A0.9930.101<0.101pg/gTotal Tetra CDD *

52788960.007350.000300N/A9.930.11824.5pg/gOcta CDD *

52788960.01330.0100N/A0.9930.09901.33pg/g1,2,3,4,6,7,8-Hepta CDD *

52788960.009050.100N/A0.9930.0905<0.0905pg/g1,2,3,7,8,9-Hexa CDD *

52788960.01010.100N/A0.9930.101<0.101pg/g1,2,3,6,7,8-Hexa CDD *

52788960.01010.100N/A0.9930.101<0.101pg/g1,2,3,4,7,8-Hexa CDD *

52788960.08811.00N/A0.9930.0881<0.0881pg/g1,2,3,7,8-Penta CDD *

52788960.1011.00N/A0.9930.101<0.101pg/g2,3,7,8-Tetra CDD *

Dioxins & Furans

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDL1987-SOIL-1UNITS
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

** CDF = Chloro Dibenzo-p-Furan

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

5278896119%C13-OCDD *

527889664%C13-2378 TetraCDF **

527889683%C13-2378 TetraCDD *

527889680%C13-12378 PentaCDF **

5278896119%C13-12378 PentaCDD *

527889677%C13-123678 HexaCDF **

527889687%C13-123678 HexaCDD *

527889688%C13-1234678 HeptaCDF **

527889697%C13-1234678 HeptaCDD *

Surrogate Recovery (%)

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDL1987-SOIL-1UNITS

# ofTOXIC EQUIVALENCYD26100COC Number

2017/10/14Sampling Date

FJP535Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

** CDF = Chloro Dibenzo-p-Furan

N/A = Not Applicable

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

0.312pg/gTOTAL TOXIC EQUIVALENCY

52788961N/A0.9940.1020.156pg/gTotal Hepta CDF **

52788960N/A0.9940.0900<0.0900pg/gTotal Hexa CDF **

52788960N/A0.9940.0826<0.0826pg/gTotal Penta CDF **

52788961N/A0.9940.09850.131pg/gTotal Tetra CDF **

52788960.00003060.000300N/A9.940.102<0.102pg/gOcta CDF **

52788960.001180.0100N/A0.9940.118<0.118pg/g1,2,3,4,7,8,9-Hepta CDF **

52788960.001560.0100N/A0.9940.08900.156pg/g1,2,3,4,6,7,8-Hepta CDF **

52788960.01020.100N/A0.9940.102<0.102pg/g1,2,3,7,8,9-Hexa CDF **

52788960.009280.100N/A0.9940.0928<0.0928pg/g2,3,4,6,7,8-Hexa CDF **

52788960.008270.100N/A0.9940.0827<0.0827pg/g1,2,3,6,7,8-Hexa CDF **

52788960.008500.100N/A0.9940.0850<0.0850pg/g1,2,3,4,7,8-Hexa CDF **

52788960.02470.300N/A0.9940.0823<0.0823pg/g2,3,4,7,8-Penta CDF **

52788960.002480.0300N/A0.9940.0828<0.0828pg/g1,2,3,7,8-Penta CDF **

52788960.009850.100N/A0.9940.0985<0.0985pg/g2,3,7,8-Tetra CDF **

52788962N/A0.9940.1090.679pg/gTotal Hepta CDD *

52788960N/A0.9940.0923<0.0923pg/gTotal Hexa CDD *

52788960N/A0.9940.100<0.100pg/gTotal Penta CDD *

52788960N/A0.9940.104<0.104pg/gTotal Tetra CDD *

52788960.001140.000300N/A9.940.1183.80pg/gOcta CDD *

52788960.003080.0100N/A0.9940.1090.308pg/g1,2,3,4,6,7,8-Hepta CDD *

52788960.008600.100N/A0.9940.0860<0.0860pg/g1,2,3,7,8,9-Hexa CDD *

52788960.009610.100N/A0.9940.0961<0.0961pg/g1,2,3,6,7,8-Hexa CDD *

52788960.009560.100N/A0.9940.0956<0.0956pg/g1,2,3,4,7,8-Hexa CDD *

52788960.1001.00N/A0.9940.100<0.100pg/g1,2,3,7,8-Penta CDD *

52788960.1041.00N/A0.9940.104<0.104pg/g2,3,7,8-Tetra CDD *

Dioxins & Furans

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDL1987-SOIL-3UNITS

# ofTOXIC EQUIVALENCYD26100COC Number
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

** CDF = Chloro Dibenzo-p-Furan

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

5278896120%C13-OCDD *

527889670%C13-2378 TetraCDF **

527889687%C13-2378 TetraCDD *

527889685%C13-12378 PentaCDF **

5278896130%C13-12378 PentaCDD *

527889675%C13-123678 HexaCDF **

527889686%C13-123678 HexaCDD *

527889688%C13-1234678 HeptaCDF **

5278896104%C13-1234678 HeptaCDD *

Surrogate Recovery (%)

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDL1987-SOIL-3UNITS

# ofTOXIC EQUIVALENCYD26100COC Number

2017/10/14Sampling Date
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

(1) RT>2 seconds - PCDD/DF analysis-Peak maxima of monitored ions exceeds 2 seconds

** CDF = Chloro Dibenzo-p-Furan

N/A = Not Applicable

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

0.802pg/gTOTAL TOXIC EQUIVALENCY

52788960N/A0.9950.101<0.101pg/gTotal Hepta CDF **

52788962N/A0.9950.1091.15pg/gTotal Hexa CDF **

52788963N/A0.9950.09702.28pg/gTotal Penta CDF **

52788961N/A0.9950.1051.05pg/gTotal Tetra CDF **

52788960.00003510.000300N/A9.950.117<0.117pg/gOcta CDF **

52788960.001180.0100N/A0.9950.118<0.118pg/g1,2,3,4,7,8,9-Hepta CDF **

52788960.0008880.0100N/A0.9950.0888<0.0888pg/g1,2,3,4,6,7,8-Hepta CDF **

52788960.01230.100N/A0.9950.123<0.123pg/g1,2,3,7,8,9-Hexa CDF **

52788960.01120.100N/A0.9950.112<0.112pg/g2,3,4,6,7,8-Hexa CDF **

52788960.01000.100N/A0.9950.100<0.100pg/g1,2,3,6,7,8-Hexa CDF **

52788960.01030.100N/A0.9950.103<0.103pg/g1,2,3,4,7,8-Hexa CDF **

52788960.02900.300N/A0.9950.0967<0.0967pg/g2,3,4,7,8-Penta CDF **

52788960.002920.0300N/A0.9950.0973<0.0973pg/g1,2,3,7,8-Penta CDF **

52788960.01050.100N/A0.9950.105<0.105pg/g2,3,7,8-Tetra CDF **

52788962N/A0.9950.097113.0pg/gTotal Hepta CDD *

52788967N/A0.9950.10419.9pg/gTotal Hexa CDD *

52788965N/A0.9950.1083.09pg/gTotal Penta CDD *

52788960N/A0.9950.141    <0.141 (1)pg/gTotal Tetra CDD *

52788960.03030.000300N/A9.950.0979101pg/gOcta CDD *

52788960.03280.0100N/A0.9950.09713.28pg/g1,2,3,4,6,7,8-Hepta CDD *

52788960.05650.100N/A0.9950.09690.565pg/g1,2,3,7,8,9-Hexa CDD *

52788960.02810.100N/A0.9950.1080.281pg/g1,2,3,6,7,8-Hexa CDD *

52788960.1380.100N/A0.9950.1081.38pg/g1,2,3,4,7,8-Hexa CDD *

52788960.3151.00N/A0.9950.315    <0.315 (1)pg/g1,2,3,7,8-Penta CDD *

52788960.1131.00N/A0.9950.113<0.113pg/g2,3,7,8-Tetra CDD *

Dioxins & Furans

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDL1987-SOIL-12UNITS

# ofTOXIC EQUIVALENCYD26101COC Number

2017/10/14Sampling Date

FJP568Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

** CDF = Chloro Dibenzo-p-Furan

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

5278896110%C13-OCDD *

527889664%C13-2378 TetraCDF **

527889677%C13-2378 TetraCDD *

527889680%C13-12378 PentaCDF **

5278896119%C13-12378 PentaCDD *

527889668%C13-123678 HexaCDF **

527889678%C13-123678 HexaCDD *

527889683%C13-1234678 HeptaCDF **

527889698%C13-1234678 HeptaCDD *

Surrogate Recovery (%)

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDL1987-SOIL-12UNITS

# ofTOXIC EQUIVALENCYD26101COC Number

2017/10/14Sampling Date

FJP568Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

(2) EMPC / DPE -  Diphenylether interference present caused dibenzofuran detected to become a "non-detect" with an elevated
detection limit.
EMPC / NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit.

(1) EMPC / Merged Peak

** CDF = Chloro Dibenzo-p-Furan

N/A = Not Applicable

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

52924556N/A0.9990.11212.3pg/gTotal Penta CDF **

52924559N/A0.9990.11153.1pg/gTotal Tetra CDF **

52924550.0001370.000300N/A9.990.458    <0.458 (2)pg/gOcta CDF **

52924550.001260.0100N/A0.9990.126<0.126pg/g1,2,3,4,7,8,9-Hepta CDF **

52924550.003860.0100N/A0.9990.1050.386pg/g1,2,3,4,6,7,8-Hepta CDF **

52924550.01250.100N/A0.9990.125<0.125pg/g1,2,3,7,8,9-Hexa CDF **

52924550.01150.100N/A0.9990.115<0.115pg/g2,3,4,6,7,8-Hexa CDF **

52924550.01070.100N/A0.9990.107<0.107pg/g1,2,3,6,7,8-Hexa CDF **

52924550.02600.100N/A0.9990.108    0.260 (1)pg/g1,2,3,4,7,8-Hexa CDF **

52924550.03390.300N/A0.9990.113<0.113pg/g2,3,4,7,8-Penta CDF **

52924550.003330.0300N/A0.9990.111<0.111pg/g1,2,3,7,8-Penta CDF **

52924550.01950.100N/A0.9990.1110.195pg/g2,3,7,8-Tetra CDF **

52924552N/A0.9990.119190pg/gTotal Hepta CDD *

52924557N/A0.9990.105119pg/gTotal Hexa CDD *

529245511N/A0.9990.114111pg/gTotal Penta CDD *

52924558N/A0.9990.11367.4pg/gTotal Tetra CDD *

52924550.2200.000300N/A9.990.113733pg/gOcta CDD *

52924550.3420.0100N/A0.9990.11934.2pg/g1,2,3,4,6,7,8-Hepta CDD *

52924550.3850.100N/A0.9990.09943.85pg/g1,2,3,7,8,9-Hexa CDD *

52924550.2140.100N/A0.9990.1062.14pg/g1,2,3,6,7,8-Hexa CDD *

52924550.1390.100N/A0.9990.1091.39pg/g1,2,3,4,7,8-Hexa CDD *

52924551.211.00N/A0.9990.1141.21pg/g1,2,3,7,8-Penta CDD *

52924550.1131.00N/A0.9990.113<0.113pg/g2,3,7,8-Tetra CDD *

Dioxins & Furans

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDLBG-SOIL-1UNITS

# ofTOXIC EQUIVALENCYD26106COC Number

2017/10/14Sampling Date

FJP619Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

* CDD = Chloro Dibenzo-p-Dioxin

N/A = Not Applicable

** CDF = Chloro Dibenzo-p-Furan

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

529245588%C13-OCDD *

529245580%C13-2378 TetraCDF **

529245595%C13-2378 TetraCDD *

529245568%C13-12378 PentaCDF **

529245573%C13-12378 PentaCDD *

529245584%C13-123678 HexaCDF **

529245585%C13-123678 HexaCDD *

529245582%C13-1234678 HeptaCDF **

529245577%C13-1234678 HeptaCDD *

Surrogate Recovery (%)

2.75pg/gTOTAL TOXIC EQUIVALENCY

52924552N/A0.9990.1140.528pg/gTotal Hepta CDF **

52924554N/A0.9990.1132.16pg/gTotal Hexa CDF **

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDLBG-SOIL-1UNITS

# ofTOXIC EQUIVALENCYD26106COC Number

2017/10/14Sampling Date

FJP619Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

(1) EMPC / NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit.

** CDF = Chloro Dibenzo-p-Furan

N/A = Not Applicable

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

0.315pg/gTOTAL TOXIC EQUIVALENCY

52788961N/A0.9970.1030.129pg/gTotal Hepta CDF **

52788960N/A0.9970.102<0.102pg/gTotal Hexa CDF **

52788960N/A0.9970.0983<0.0983pg/gTotal Penta CDF **

52788960N/A0.9970.107<0.107pg/gTotal Tetra CDF **

52788960.00005010.000300N/A9.970.1130.167pg/gOcta CDF **

52788960.001210.0100N/A0.9970.121<0.121pg/g1,2,3,4,7,8,9-Hepta CDF **

52788960.001580.0100N/A0.9970.158    <0.158 (1)pg/g1,2,3,4,6,7,8-Hepta CDF **

52788960.01150.100N/A0.9970.115<0.115pg/g1,2,3,7,8,9-Hexa CDF **

52788960.01050.100N/A0.9970.105<0.105pg/g2,3,4,6,7,8-Hexa CDF **

52788960.009380.100N/A0.9970.0938<0.0938pg/g1,2,3,6,7,8-Hexa CDF **

52788960.009640.100N/A0.9970.0964<0.0964pg/g1,2,3,4,7,8-Hexa CDF **

52788960.02940.300N/A0.9970.0980<0.0980pg/g2,3,4,7,8-Penta CDF **

52788960.002960.0300N/A0.9970.0986<0.0986pg/g1,2,3,7,8-Penta CDF **

52788960.01070.100N/A0.9970.107<0.107pg/g2,3,7,8-Tetra CDF **

52788962N/A0.9970.09940.921pg/gTotal Hepta CDD *

52788961N/A0.9970.1070.175pg/gTotal Hexa CDD *

52788960N/A0.9970.103<0.103pg/gTotal Penta CDD *

52788960N/A0.9970.0873<0.0873pg/gTotal Tetra CDD *

52788960.001070.000300N/A9.970.1323.58pg/gOcta CDD *

52788960.004180.0100N/A0.9970.09940.418pg/g1,2,3,4,6,7,8-Hepta CDD *

52788960.009930.100N/A0.9970.0993<0.0993pg/g1,2,3,7,8,9-Hexa CDD *

52788960.01110.100N/A0.9970.111<0.111pg/g1,2,3,6,7,8-Hexa CDD *

52788960.01100.100N/A0.9970.110<0.110pg/g1,2,3,4,7,8-Hexa CDD *

52788960.1031.00N/A0.9970.103<0.103pg/g1,2,3,7,8-Penta CDD *

52788960.08731.00N/A0.9970.0873<0.0873pg/g2,3,7,8-Tetra CDD *

Dioxins & Furans

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDLBG-SOIL-3UNITS

# ofTOXIC EQUIVALENCYD26106COC Number
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FJP621Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

DIOXINS AND FURANS BY HRMS (SOIL)

** CDF = Chloro Dibenzo-p-Furan

* CDD = Chloro Dibenzo-p-Dioxin

QC Batch = Quality Control Batch

WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

RDL = Reportable Detection Limit

EDL = Estimated Detection Limit

5278896100%C13-OCDD *

527889663%C13-2378 TetraCDF **

527889674%C13-2378 TetraCDD *

527889675%C13-12378 PentaCDF **

5278896114%C13-12378 PentaCDD *

527889664%C13-123678 HexaCDF **

527889671%C13-123678 HexaCDD *

527889678%C13-1234678 HeptaCDF **

527889686%C13-1234678 HeptaCDD *

Surrogate Recovery (%)

QC BatchIsomersTEQ(DL)TEF (2005 WHO)MDLRDLEDLBG-SOIL-3UNITS

# ofTOXIC EQUIVALENCYD26106COC Number

2017/10/14Sampling Date

FJP621Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

RESULTS OF ANALYSES OF  SEDIMENT

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297450.201.0282231%Moisture

Inorganics

QC BatchMDLRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1UNITS

D26107D26107D26107COC Number

2017/10/142017/10/142017/10/14Sampling Date

FJP650FJP649FJP648Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52297450.201.02671321752297808963%Moisture

Inorganics

QC BatchMDLRDLSED-3SED-2SED-1BG-SED-3QC BatchBG-SED-2BG-SED-1UNITS

D26107D26107D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP647FJP646FJP645FJP644FJP643FJP642Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.0973740523214720049mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.027247.652321473.57.7mg/kgAcid Extractable Vanadium (V)

5232257N/A0.104.10.871052321474.74.9mg/kgAcid Extractable Uranium (U)

5232257N/A2.0<2.093<2.05232147<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.100.14<0.10<0.105232147<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.043141152321474439mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.50<0.50<0.505232147<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.0<1.0<1.05232147<1.01.4mg/kgAcid Extractable Selenium (Se)

5232257N/A2.07.87.7<2.05232147<2.03.3mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.0166.22.252321473.54.0mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.03.75.06.052321473.5<2.0mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.100.18<0.10<0.1052321470.16<0.10mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.01601607852321479134mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.08.93.0<2.05232147<2.0<2.0mg/kgAcid Extractable Lithium (Li)

5232257N/A0.5040861652321471720mg/kgAcid Extractable Lead (Pb)

5232257N/A5014000180007100523214781003300mg/kgAcid Extractable Iron (Fe)

5232257N/A2.098169.652321471756mg/kgAcid Extractable Copper (Cu)

5232257N/A1.0102.61.55232147<1.01.1mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.016134.15232147<2.07.3mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.300.49<0.30<0.3052321471.4<0.30mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<50<50<505232147<50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.0<2.0<2.05232147<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.0<2.0<2.05232147<2.02.2mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.074305.652321472923mg/kgAcid Extractable Barium (Ba)

5232257N/A2.02.47.5<2.052321473.64.8mg/kgAcid Extractable Arsenic (As)

5232257N/A2.0<2.0<2.0<2.05232147<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A101000030001400523214728006600mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLSED-2SED-1BG-SED-3QC BatchBG-SED-2BG-SED-1UNITS

D26107D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP646FJP645FJP644FJP643FJP642Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5232257N/A5.099757771mg/kgAcid Extractable Zinc (Zn)

5232257N/A2.01302829110mg/kgAcid Extractable Vanadium (V)

5232257N/A0.100.594.24.81.8mg/kgAcid Extractable Uranium (U)

5232257N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Tin (Sn)

5232257N/A0.10<0.100.11<0.10<0.10mg/kgAcid Extractable Thallium (Tl)

5232257N/A5.018231936mg/kgAcid Extractable Strontium (Sr)

5232257N/A0.50<0.50<0.50<0.50<0.50mg/kgAcid Extractable Silver (Ag)

5232257N/A1.0<1.0<1.0<1.0<1.0mg/kgAcid Extractable Selenium (Se)

5232257N/A2.06.86.66.18.9mg/kgAcid Extractable Rubidium (Rb)

5232257N/A2.0150212114mg/kgAcid Extractable Nickel (Ni)

5232257N/A2.03.64.45.35.1mg/kgAcid Extractable Molybdenum (Mo)

5232257N/A0.10<0.10<0.10<0.10<0.10mg/kgAcid Extractable Mercury (Hg)

5232257N/A2.0260110110180mg/kgAcid Extractable Manganese (Mn)

5232257N/A2.01111138.3mg/kgAcid Extractable Lithium (Li)

5232257N/A0.50134.34.36.0mg/kgAcid Extractable Lead (Pb)

5232257N/A5038000150001500023000mg/kgAcid Extractable Iron (Fe)

5232257N/A2.06.7181813mg/kgAcid Extractable Copper (Cu)

5232257N/A1.0157.48.68.2mg/kgAcid Extractable Cobalt (Co)

5232257N/A2.0120192230mg/kgAcid Extractable Chromium (Cr)

5232257N/A0.30<0.30<0.30<0.30<0.30mg/kgAcid Extractable Cadmium (Cd)

5232257N/A50<50<50<50<50mg/kgAcid Extractable Boron (B)

5232257N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Bismuth (Bi)

5232257N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Beryllium (Be)

5232257N/A5.030755884mg/kgAcid Extractable Barium (Ba)

5232257N/A2.04.13.73.7<2.0mg/kgAcid Extractable Arsenic (As)

5232257N/A2.0<2.0<2.0<2.0<2.0mg/kgAcid Extractable Antimony (Sb)

5232257N/A1080008400870012000mg/kgAcid Extractable Aluminum (Al)

Metals

QC BatchMDLRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1SED-3UNITS

D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP650FJP649FJP648FJP647Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SEDIMENT)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523466588523466590%D8-Acenaphthylene

523466583523466586%D14-Terphenyl

523466590523466591%D10-Anthracene

Surrogate Recovery (%)

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgPyrene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgPhenanthrene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgPerylene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgNaphthalene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgIndeno(1,2,3-cd)pyrene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgFluorene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgFluoranthene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgDibenz(a,h)anthracene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgChrysene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgBenzo(k)fluoranthene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgBenzo(j)fluoranthene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgBenzo(g,h,i)perylene

5225633N/A0.010<0.010mg/kgBenzo(b/j)fluoranthene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgBenzo(b)fluoranthene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgBenzo(a)pyrene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgBenzo(a)anthracene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgAnthracene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgAcenaphthylene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kgAcenaphthene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kg2-Methylnaphthalene

5234665N/A0.0050<0.00505234665N/A0.0050<0.0050mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDL
BG-SED-1
Lab-Dup

QC BatchMDLRDLBG-SED-1UNITS

D26107D26107COC Number

2017/10/142017/10/14Sampling Date

FJP642FJP642Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SEDIMENT)

(1) Elevated PAH RDL(s) due to matrix / co-extractive interference.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

523466510398102102%D8-Acenaphthylene

5234665988788100%D14-Terphenyl

523466511097103117%D10-Anthracene

Surrogate Recovery (%)

5234665N/A0.00500.0390.0050<0.0050<0.00500.0050<0.0050mg/kgPyrene

5234665N/A0.026    <0.026 (1)0.0050<0.0050<0.00500.0050<0.0050mg/kgPhenanthrene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.00500.093mg/kgPerylene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgNaphthalene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgIndeno(1,2,3-cd)pyrene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgFluorene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgFluoranthene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgDibenz(a,h)anthracene

5234665N/A0.00500.0440.0050<0.0050<0.00500.0050<0.0050mg/kgChrysene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgBenzo(k)fluoranthene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgBenzo(j)fluoranthene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.098    <0.098 (1)mg/kgBenzo(g,h,i)perylene

5225633N/A0.010<0.0100.010<0.010<0.0100.010<0.010mg/kgBenzo(b/j)fluoranthene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgBenzo(b)fluoranthene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgBenzo(a)pyrene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgBenzo(a)anthracene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgAnthracene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgAcenaphthylene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kgAcenaphthene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kg2-Methylnaphthalene

5234665N/A0.0050<0.00500.0050<0.0050<0.00500.0050<0.0050mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLSED-2RDLSED-1BG-SED-3RDLBG-SED-2UNITS

D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP646FJP645FJP644FJP643Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

SEMI-VOLATILE ORGANICS BY GC-MS (SEDIMENT)

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

52346651049510097%D8-Acenaphthylene

523466584978895%D14-Terphenyl

523466510110990107%D10-Anthracene

Surrogate Recovery (%)

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgPyrene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgPhenanthrene

5234665N/A0.0050<0.00500.0660.024<0.0050mg/kgPerylene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgNaphthalene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgIndeno(1,2,3-cd)pyrene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgFluorene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgFluoranthene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgDibenz(a,h)anthracene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgChrysene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzo(k)fluoranthene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzo(j)fluoranthene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzo(g,h,i)perylene

5225633N/A0.010<0.010<0.010<0.010<0.010mg/kgBenzo(b/j)fluoranthene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzo(b)fluoranthene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzo(a)pyrene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgBenzo(a)anthracene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgAnthracene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgAcenaphthylene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kgAcenaphthene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kg2-Methylnaphthalene

5234665N/A0.0050<0.0050<0.0050<0.0050<0.0050mg/kg1-Methylnaphthalene

Polyaromatic Hydrocarbons

QC BatchMDLRDLWSUPPLY-SED-3WSUPPLY-SED-2WSUPPLY-SED-1SED-3UNITS

D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP650FJP649FJP648FJP647Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

POLYCHLORINATED BIPHENYLS BY GC-ECD (SEDIMENT)

(1) PCB RDL(s) lowered as per client request.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234764    99 (1)%Decachlorobiphenyl

Surrogate Recovery (%)

5225637N/A0.030<0.030ug/gCalculated Total PCB

5234764N/A0.030<0.030ug/gAroclor 1260

5234764N/A0.030<0.030ug/gAroclor 1254

5234764N/A0.030<0.030ug/gAroclor 1242

5234764N/A0.030<0.030ug/gAroclor 1248

5234764N/A0.030<0.030ug/gAroclor 1232

5234764N/A0.030<0.030ug/gAroclor 1221

5234764N/A0.030<0.030ug/gAroclor 1016

PCBs

QC BatchMDLRDLWSUPPLY-SED-3UNITS

D26107COC Number

2017/10/14Sampling Date

FJP650Maxxam ID

(1) PCB RDL(s) lowered as per client request.

N/A = Not Applicable

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

5234764    95 (1)5234764    99 (1)    95 (1)    92 (1)    100 (1)%Decachlorobiphenyl

Surrogate Recovery (%)

5225637N/A0.030<0.0305225466<0.030<0.030<0.030<0.030ug/gCalculated Total PCB

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1260

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1254

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1242

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1248

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1232

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1221

5234764N/A0.030<0.0305234764<0.030<0.030<0.030<0.030ug/gAroclor 1016

PCBs

QC BatchMDLRDLWSUPPLY-SED-2QC BatchWSUPPLY-SED-1SED-3SED-2SED-1UNITS

D26107D26107D26107D26107D26107COC Number

2017/10/142017/10/142017/10/142017/10/142017/10/14Sampling Date

FJP649FJP648FJP647FJP646FJP645Maxxam ID
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP535 Collected: 2017/10/14
Sample ID: 1987-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Angel Guerrero2017/11/222017/11/155278896HRMS/MSDioxins/Furans in Soil (EPS 1/RM/23)

Bryon Angevine2017/11/082017/11/085254226ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2017/10/262017/10/245228079GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/26N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5226049HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP535 Dup Collected: 2017/10/14
Sample ID: 1987-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

David Balfour2017/10/24N/A5226081BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP536 Collected: 2017/10/14
Sample ID: 1987-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/11/082017/11/085254226ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Joy Zhang2017/10/272017/10/265232820GC/ECDOC Pesticides (Selected) & PCB

Automated Statchk2017/10/24N/A5225632CALCOC Pesticides Summed Parameters

May Yin Mak2017/10/272017/10/275234901GC/MSGC/MS Analysis of OP Pesticides

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2017/10/262017/10/245228079GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/30N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5226049HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP537 Collected: 2017/10/14
Sample ID: 1987-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Angel Guerrero2017/11/222017/11/155278896HRMS/MSDioxins/Furans in Soil (EPS 1/RM/23)

Bryon Angevine2017/11/082017/11/085254226ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2017/10/262017/10/245228079GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/26N/A5225466CALCPCB Aroclor sum (soil)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP537 Collected: 2017/10/14
Sample ID: 1987-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Amanda Swales2017/10/25N/A5226049HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP560 Collected: 2017/10/14
Sample ID: 1987-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5226049HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP561 Collected: 2017/10/14
Sample ID: 1987-SOIL-5

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5226049HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP562 Collected: 2017/10/14
Sample ID: 1987-SOIL-6

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5226049HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP563 Collected: 2017/10/14
Sample ID: 1987-SOIL-7

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP563 Dup Collected: 2017/10/14
Sample ID: 1987-SOIL-7

Matrix: Soil
Shipped:

Received: 2017/10/20

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP564 Collected: 2017/10/14
Sample ID: 1987-SOIL-8

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP565 Collected: 2017/10/14
Sample ID: 1987-SOIL-9

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP566 Collected: 2017/10/14
Sample ID: 1987-SOIL-10

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP567 Collected: 2017/10/14
Sample ID: 1987-SOIL-11

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/252017/10/245227396ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Joy Zhang2017/10/272017/10/265232820GC/ECDOC Pesticides (Selected) & PCB

Automated Statchk2017/10/24N/A5225632CALCOC Pesticides Summed Parameters

May Yin Mak2017/10/272017/10/275234901GC/MSGC/MS Analysis of OP Pesticides

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2017/10/262017/10/245228079GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/30N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP568 Collected: 2017/10/14
Sample ID: 1987-SOIL-12

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Angel Guerrero2017/11/222017/11/155278896HRMS/MSDioxins/Furans in Soil (EPS 1/RM/23)

Bryon Angevine2017/10/252017/10/245227738ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Lisa Gates2017/10/262017/10/245228079GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/26N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP568 Dup Collected: 2017/10/14
Sample ID: 1987-SOIL-12

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/252017/10/245227738ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP569 Collected: 2017/10/13
Sample ID: UAST-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP570 Collected: 2017/10/13
Sample ID: UAST-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP571 Collected: 2017/10/13
Sample ID: UAST-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP572 Collected: 2017/10/13
Sample ID: UAST-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP573 Collected: 2017/10/13
Sample ID: UAST-SOIL-5

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/012017/10/265232258GC/MSPAH Compounds by GCMS (SIM)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP574 Collected: 2017/10/13
Sample ID: HEL-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP575 Collected: 2017/10/13
Sample ID: HEL-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP575 Dup Collected: 2017/10/13
Sample ID: HEL-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP576 Collected: 2017/10/13
Sample ID: HEL-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP577 Collected: 2017/10/13
Sample ID: HANGER-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP577 Collected: 2017/10/13
Sample ID: HANGER-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP577 Dup Collected: 2017/10/13
Sample ID: HANGER-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Jacob Henley2017/10/25N/A5229906BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP578 Collected: 2017/10/13
Sample ID: HANGER-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP580 Collected: 2017/10/18
Sample ID: HANGER-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP581 Collected: 2017/10/18
Sample ID: HANGER-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP581 Collected: 2017/10/18
Sample ID: HANGER-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Joy Zhang2017/10/302017/10/265232820GC/ECDOC Pesticides (Selected) & PCB

Automated Statchk2017/10/25N/A5225632CALCOC Pesticides Summed Parameters

May Yin Mak2017/10/272017/10/275234901GC/MSGC/MS Analysis of OP Pesticides

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP581 Dup Collected: 2017/10/18
Sample ID: HANGER-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

May Yin Mak2017/10/272017/10/275234901GC/MSGC/MS Analysis of OP Pesticides

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP582 Collected: 2017/10/18
Sample ID: SEPTIC-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/02N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229906BALMoisture

Gina Thompson2017/11/022017/10/265232258GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/312017/10/305237942GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP582 Dup Collected: 2017/10/18
Sample ID: SEPTIC-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP582 Dup2 Collected: 2017/10/18
Sample ID: SEPTIC-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/11/012017/10/315234588ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP583 Collected: 2017/10/18
Sample ID: SEPTIC-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/312017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP583 Dup Collected: 2017/10/18
Sample ID: SEPTIC-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Jacob Henley2017/10/25N/A5229985BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP584 Collected: 2017/10/18
Sample ID: SEPTIC-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/312017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP585 Collected: 2017/10/18
Sample ID: HEL-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/312017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Chloe Bramble2017/10/272017/10/265232173GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225466CALCPCB Aroclor sum (soil)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP586 Collected: 2017/10/18
Sample ID: SHACK-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/252017/10/245227396ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Mahmudul Khan2017/10/302017/10/275235180GC/ECDOC Pesticides (Selected) & PCB

Automated Statchk2017/10/24N/A5225632CALCOC Pesticides Summed Parameters

May Yin Mak2017/10/272017/10/275234901GC/MSGC/MS Analysis of OP Pesticides

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP587 Collected: 2017/10/18
Sample ID: SHACK-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/27N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/272017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP587 Dup Collected: 2017/10/18
Sample ID: SHACK-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Gina Thompson2017/10/272017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP588 Collected: 2017/10/18
Sample ID: SHACK-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/312017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP618 Collected: 2017/10/14
Sample ID: SIEVE 2

Matrix: Soil
Shipped:

Received: 2017/10/20

Jacob Henley2017/10/25N/A5229985BALMoisture

Automated Statchk2017/10/30N/A5225642Grain Size - Calculated
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP618 Collected: 2017/10/14
Sample ID: SIEVE 2

Matrix: Soil
Shipped:

Received: 2017/10/20

Brent Boudreau2017/10/30N/A5237768Particle Size (Sieve), Sieve/pan 75um

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP619 Collected: 2017/10/14
Sample ID: BG-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Cathy Xu2017/12/012017/11/245292455HRMS/MSDioxins/Furans in Soil (EPS 1/RM/23)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/312017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP620 Collected: 2017/10/14
Sample ID: BG-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/10/312017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP621 Collected: 2017/10/14
Sample ID: BG-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/28N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Angel Guerrero2017/11/232017/11/155278896HRMS/MSDioxins/Furans in Soil (EPS 1/RM/23)

Bryon Angevine2017/10/252017/10/245227396ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/24N/A5226081BALMoisture

Gina Thompson2017/10/282017/10/255229955GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP622 Collected: 2017/10/14
Sample ID: BG-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP622 Collected: 2017/10/14
Sample ID: BG-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP622 Dup Collected: 2017/10/14
Sample ID: BG-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP623 Collected: 2017/10/14
Sample ID: BG-SOIL-5

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234588ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP624 Collected: 2017/10/14
Sample ID: BG-SOIL-6

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP625 Collected: 2017/10/14
Sample ID: BG-SOIL-7

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/272017/10/275234500ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229985BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

Page 119 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP626 Collected: 2017/10/14
Sample ID: BG-SOIL-8

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP626 Dup Collected: 2017/10/14
Sample ID: BG-SOIL-8

Matrix: Soil
Shipped:

Received: 2017/10/20

Jacob Henley2017/10/25N/A5229780BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP642 Collected: 2017/10/14
Sample ID: BG-SED-1

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP642 Dup Collected: 2017/10/14
Sample ID: BG-SED-1

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP643 Collected: 2017/10/14
Sample ID: BG-SED-2

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP644 Collected: 2017/10/14
Sample ID: BG-SED-3

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/255234665GC/MSPAH in sediment by GC/MS (Low Level)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP645 Collected: 2017/10/14
Sample ID: SED-1

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/255234665GC/MSPAH in sediment by GC/MS (Low Level)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/12/06N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/24N/A5227338HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP646 Collected: 2017/10/14
Sample ID: SED-2

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/12/06N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP647 Collected: 2017/10/14
Sample ID: SED-3

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/12/06N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP647 Dup Collected: 2017/10/14
Sample ID: SED-3

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP648 Collected: 2017/10/14
Sample ID: WSUPPLY-SED-1

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/12/06N/A5225466CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP649 Collected: 2017/10/14
Sample ID: WSUPPLY-SED-2

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/12/06N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP650 Collected: 2017/10/14
Sample ID: WSUPPLY-SED-3

Matrix: SEDIMENT
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225633CALCBenzo(b/j)fluoranthene Sum (LL soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234665GC/MSPAH in sediment by GC/MS (Low Level)

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/12/06N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP681 Collected: 2017/10/17
Sample ID: LPUMP-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225630CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP682 Collected: 2017/10/17
Sample ID: LPUMP-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP682 Dup Collected: 2017/10/17
Sample ID: LPUMP-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP682 Dup2 Collected: 2017/10/17
Sample ID: LPUMP-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/11/012017/11/015232257ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP683 Collected: 2017/10/17
Sample ID: LPUMP-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP684 Collected: 2017/10/17
Sample ID: PIPELINE-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP685 Collected: 2017/10/17
Sample ID: LPUMP-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP686 Collected: 2017/10/17
Sample ID: UPUMP-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/11/01N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/11/012017/10/265232260GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/25N/A5227759HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP687 Collected: 2017/10/17
Sample ID: UPUMP-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/265234534GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP688 Collected: 2017/10/17
Sample ID: UPUMP-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Page 124 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP688 Collected: 2017/10/17
Sample ID: UPUMP-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Gina Thompson2017/10/292017/10/265234534GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP689 Collected: 2017/10/17
Sample ID: UPUMP-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

David Balfour2017/10/25N/A5229745BALMoisture

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP690 Collected: 2017/10/17
Sample ID: PIPELINE-SOIL-5

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP690 Dup Collected: 2017/10/17
Sample ID: PIPELINE-SOIL-5

Matrix: Soil
Shipped:

Received: 2017/10/20

David Balfour2017/10/25N/A5229745BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP691 Collected: 2017/10/17
Sample ID: UPUMP-SOIL-5

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP692 Collected: 2017/10/18
Sample ID: PIPELINE-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229780BALMoisture
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP692 Collected: 2017/10/18
Sample ID: PIPELINE-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP693 Collected: 2017/10/18
Sample ID: PIPELINE-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

David Balfour2017/10/25N/A5229745BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP694 Collected: 2017/10/18
Sample ID: PIPELINE-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP694 Dup Collected: 2017/10/18
Sample ID: PIPELINE-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP705 Collected: 2017/10/13
Sample ID: SHACK-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP706 Collected: 2017/10/13
Sample ID: RADOME-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP706 Collected: 2017/10/13
Sample ID: RADOME-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/31N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP707 Collected: 2017/10/13
Sample ID: RADOME-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP707 Dup Collected: 2017/10/13
Sample ID: RADOME-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP708 Collected: 2017/10/13
Sample ID: RADOME-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/272017/10/275234526GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/27N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP708 Dup Collected: 2017/10/13
Sample ID: RADOME-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Chloe Bramble2017/10/272017/10/275234526GC/ECDPCBs in soil by GC/ECD

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP709 Collected: 2017/10/13
Sample ID: TOWER-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232111ICP/MSMetals Solids Acid Extr. ICPMS
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP709 Collected: 2017/10/13
Sample ID: TOWER-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP709 Dup Collected: 2017/10/13
Sample ID: TOWER-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232111ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP710 Collected: 2017/10/13
Sample ID: TOWER-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP711 Collected: 2017/10/13
Sample ID: TOWER-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP712 Collected: 2017/10/13
Sample ID: TOWER-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Chloe Bramble2017/10/312017/10/275234764GC/ECDPCBs in soil by GC/ECD

Automated Statchk2017/10/31N/A5225637CALCPCB Aroclor sum (soil)

Amanda Swales2017/10/26N/A5229883HS/MSVOCs in Soil - Field Preserved
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP712 Dup Collected: 2017/10/13
Sample ID: TOWER-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP713 Collected: 2017/10/15
Sample ID: LAST-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP714 Collected: 2017/10/15
Sample ID: LAST-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP715 Collected: 2017/10/15
Sample ID: LAST-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

Automated Statchk2017/10/30N/A5225642Grain Size - Calculated

Brent Boudreau2017/10/30N/A5237768Particle Size (Sieve), Sieve/pan 75um

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP716 Collected: 2017/10/15
Sample ID: LAST-SOIL-4

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP717 Collected: 2017/10/15
Sample ID: DRUM-SOIL-1

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP718 Collected: 2017/10/15
Sample ID: DRUM-SOIL-2

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232147ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP719 Collected: 2017/10/15
Sample ID: DRUM-SOIL-3

Matrix: Soil
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/30N/A5225631CALCBenzo(b/j)fluoranthene Sum (soil)

Bryon Angevine2017/10/262017/10/265232257ICP/MSMetals Solids Acid Extr. ICPMS

Jacob Henley2017/10/25N/A5229780BALMoisture

Gina Thompson2017/10/292017/10/275234534GC/MSPAH Compounds by GCMS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP720 Collected: 2017/10/14
Sample ID: UAST-GW-1

Matrix: Ground Water
Shipped:

Received: 2017/10/20

Automated Statchk2017/10/31N/A5225634CALCBenzo(b/j)fluoranthene Sum (water)

Haibin Wu2017/10/27N/A5235711HSGC/MSFDPetroleum Hydro. CCME F1 & BTEX in Water

Zhiyue (Frank) Zhu2017/10/282017/10/275235390GC/FIDPetroleum Hydrocarbons F2-F4 in Water

Gina Thompson2017/10/282017/10/235232295GC/MSPAH (FWAL) in Water (A/Q) by GC/MS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP758 Collected: 2017/10/18
Sample ID: SIEVE

Matrix: Soil
Shipped:

Received: 2017/10/20

David Balfour2017/10/27N/A5234745BALMoisture

Automated Statchk2017/11/01N/A5232494Grain Size - Calculated

Brent Boudreau2017/11/01N/A5239637Particle Size (Sieve), Sieve/pan 75um
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: FJP758 Dup Collected: 2017/10/18
Sample ID: SIEVE

Matrix: Soil
Shipped:

Received: 2017/10/20

David Balfour2017/10/27N/A5234745BALMoisture
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.5°CPackage 1

Sample UAST-GW-1 analyzed past the recommended hold time due to lab error.

Revised Report:  PCB RDLs lowered to 0.03ug/g for samples SED-1, SED-2, SED-3, WSUPPLY-SED-1, WSUPPLY-SED-2 and WSUPPLY-SED-3 as per request
from Jason. HWS Dec 6/17

Revised Report: Change sample IDs that contain LPUMP to UPUMP and change sample IDs that contain UPUMP to LPUMP as requested by Jason
Green. SMS 2018/03/29

Sample  FJP581 [HANGER-SOIL-4]  : OC Pesticide Analysis:  Due to the sample matrix, sample required dilution. Detection limits were adjusted
accordingly.

Results relate only to the items tested.

Page 132 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1012017/10/254-BromofluorobenzeneMatrix SpikeASL5226049

60 - 130%     95 (1)2017/10/25D10-o-Xylene

60 - 140%1012017/10/25D4-1,2-Dichloroethane

60 - 140%972017/10/25D8-Toluene

60 - 140%1082017/10/251,1,1-Trichloroethane

60 - 140%1052017/10/251,1,2,2-Tetrachloroethane

60 - 140%1052017/10/251,1,2-Trichloroethane

60 - 140%1102017/10/251,1-Dichloroethane

60 - 140%1032017/10/251,1-Dichloroethylene

60 - 140%932017/10/251,2-Dichlorobenzene

60 - 140%1012017/10/251,2-Dichloroethane

60 - 140%1022017/10/251,2-Dichloropropane

60 - 140%942017/10/251,3-Dichlorobenzene

60 - 140%922017/10/251,4-Dichlorobenzene

60 - 140%1022017/10/25Benzene

60 - 140%1062017/10/25Bromodichloromethane

60 - 140%1072017/10/25Bromoform

60 - 140%922017/10/25Bromomethane

60 - 140%1072017/10/25Carbon Tetrachloride

60 - 140%992017/10/25Chlorobenzene

60 - 140%922017/10/25Chloroethane

60 - 140%992017/10/25Chloroform

60 - 140%1102017/10/25cis-1,2-Dichloroethylene

60 - 140%1002017/10/25cis-1,3-Dichloropropene

60 - 140%1072017/10/25Dibromochloromethane

60 - 140%972017/10/25Ethylbenzene

60 - 140%1032017/10/25Ethylene Dibromide

60 - 140%982017/10/25Methyl t-butyl ether (MTBE)

60 - 140%1112017/10/25Methylene Chloride(Dichloromethane)

60 - 140%992017/10/25o-Xylene

60 - 140%972017/10/25p+m-Xylene

60 - 140%842017/10/25Styrene

60 - 140%1092017/10/25Tetrachloroethylene

60 - 140%1002017/10/25Toluene

60 - 140%1082017/10/25trans-1,2-Dichloroethylene

60 - 140%882017/10/25trans-1,3-Dichloropropene

60 - 140%1082017/10/25Trichloroethylene

60 - 140%902017/10/25Trichlorofluoromethane  (FREON 11)

60 - 140%952017/10/25Vinyl Chloride

60 - 140%1022017/10/254-BromofluorobenzeneSpiked BlankASL5226049

60 - 130%1022017/10/25D10-o-Xylene

60 - 140%982017/10/25D4-1,2-Dichloroethane

60 - 140%982017/10/25D8-Toluene

60 - 130%1142017/10/251,1,1-Trichloroethane

60 - 130%1052017/10/251,1,2,2-Tetrachloroethane

60 - 130%1062017/10/251,1,2-Trichloroethane

60 - 130%1142017/10/251,1-Dichloroethane

60 - 130%1142017/10/251,1-Dichloroethylene

60 - 130%972017/10/251,2-Dichlorobenzene

60 - 130%1032017/10/251,2-Dichloroethane

60 - 130%1052017/10/251,2-Dichloropropane

60 - 130%1002017/10/251,3-Dichlorobenzene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 130%982017/10/251,4-Dichlorobenzene

60 - 130%1072017/10/25Benzene

60 - 130%1082017/10/25Bromodichloromethane

60 - 130%1092017/10/25Bromoform

60 - 140%1042017/10/25Bromomethane

60 - 130%1142017/10/25Carbon Tetrachloride

60 - 130%1042017/10/25Chlorobenzene

60 - 140%1002017/10/25Chloroethane

60 - 130%1012017/10/25Chloroform

60 - 130%1142017/10/25cis-1,2-Dichloroethylene

60 - 130%1082017/10/25cis-1,3-Dichloropropene

60 - 130%1092017/10/25Dibromochloromethane

60 - 130%1052017/10/25Ethylbenzene

60 - 130%1052017/10/25Ethylene Dibromide

60 - 130%1022017/10/25Methyl t-butyl ether (MTBE)

60 - 130%1152017/10/25Methylene Chloride(Dichloromethane)

60 - 130%1082017/10/25o-Xylene

60 - 130%1062017/10/25p+m-Xylene

60 - 130%1042017/10/25Styrene

60 - 130%1172017/10/25Tetrachloroethylene

60 - 130%1072017/10/25Toluene

60 - 130%1152017/10/25trans-1,2-Dichloroethylene

60 - 130%942017/10/25trans-1,3-Dichloropropene

60 - 130%1152017/10/25Trichloroethylene

60 - 140%1052017/10/25Trichlorofluoromethane  (FREON 11)

60 - 140%1092017/10/25Vinyl Chloride

60 - 140%1002017/10/254-BromofluorobenzeneMethod BlankASL5226049

60 - 130%962017/10/25D10-o-Xylene

60 - 140%972017/10/25D4-1,2-Dichloroethane

60 - 140%972017/10/25D8-Toluene

ug/kg<252017/10/251,1,1-Trichloroethane

ug/kg<252017/10/251,1,2,2-Tetrachloroethane

ug/kg<252017/10/251,1,2-Trichloroethane

ug/kg<252017/10/251,1-Dichloroethane

ug/kg<252017/10/251,1-Dichloroethylene

ug/kg<252017/10/251,2-Dichlorobenzene

ug/kg<252017/10/251,2-Dichloroethane

ug/kg<252017/10/251,2-Dichloropropane

ug/kg<252017/10/251,3-Dichlorobenzene

ug/kg<252017/10/251,4-Dichlorobenzene

ug/kg<252017/10/25Benzene

ug/kg<252017/10/25Bromodichloromethane

ug/kg<252017/10/25Bromoform

ug/kg<502017/10/25Bromomethane

ug/kg<252017/10/25Carbon Tetrachloride

ug/kg<252017/10/25Chlorobenzene

ug/kg<2002017/10/25Chloroethane

ug/kg<252017/10/25Chloroform

ug/kg<252017/10/25cis-1,2-Dichloroethylene

ug/kg<252017/10/25cis-1,3-Dichloropropene

ug/kg<252017/10/25Dibromochloromethane

ug/kg<252017/10/25Ethylbenzene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/kg<252017/10/25Ethylene Dibromide

ug/kg<252017/10/25Methyl t-butyl ether (MTBE)

ug/kg<252017/10/25Methylene Chloride(Dichloromethane)

ug/kg<252017/10/25o-Xylene

ug/kg<252017/10/25p+m-Xylene

ug/kg<252017/10/25Styrene

ug/kg<252017/10/25Tetrachloroethylene

ug/kg<252017/10/25Toluene

ug/kg<502017/10/25Total Xylenes

ug/kg<252017/10/25trans-1,2-Dichloroethylene

ug/kg<252017/10/25trans-1,3-Dichloropropene

ug/kg<102017/10/25Trichloroethylene

ug/kg<252017/10/25Trichlorofluoromethane  (FREON 11)

ug/kg<202017/10/25Vinyl Chloride

50%NC2017/10/251,1,1-TrichloroethaneRPD - Sample/Sample DupASL5226049

50%NC2017/10/251,1,2,2-Tetrachloroethane

50%NC2017/10/251,1,2-Trichloroethane

50%NC2017/10/251,1-Dichloroethane

50%NC2017/10/251,1-Dichloroethylene

50%NC2017/10/251,2-Dichlorobenzene

50%NC2017/10/251,2-Dichloroethane

50%NC2017/10/251,2-Dichloropropane

50%NC2017/10/251,3-Dichlorobenzene

50%NC2017/10/251,4-Dichlorobenzene

50%NC2017/10/25Benzene

50%NC2017/10/25Bromodichloromethane

50%NC2017/10/25Bromoform

50%NC2017/10/25Bromomethane

50%NC2017/10/25Carbon Tetrachloride

50%NC2017/10/25Chlorobenzene

50%NC2017/10/25Chloroethane

50%NC2017/10/25Chloroform

50%NC2017/10/25cis-1,2-Dichloroethylene

50%NC2017/10/25cis-1,3-Dichloropropene

50%NC2017/10/25Dibromochloromethane

50%NC2017/10/25Ethylbenzene

50%NC2017/10/25Ethylene Dibromide

50%NC2017/10/25Methyl t-butyl ether (MTBE)

50%NC2017/10/25Methylene Chloride(Dichloromethane)

50%NC2017/10/25o-Xylene

50%NC2017/10/25p+m-Xylene

50%NC2017/10/25Styrene

50%NC2017/10/25Tetrachloroethylene

50%NC2017/10/25Toluene

50%NC2017/10/25Total Xylenes

50%NC2017/10/25trans-1,2-Dichloroethylene

50%NC2017/10/25trans-1,3-Dichloropropene

50%NC2017/10/25Trichloroethylene

50%NC2017/10/25Trichlorofluoromethane  (FREON 11)

50%NC2017/10/25Vinyl Chloride

25%3.92017/10/24MoistureRPD - Sample/Sample DupDBF5226081

60 - 140%1002017/10/244-BromofluorobenzeneMatrix Spike(FJP622)ASL5227338
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 130%932017/10/24D10-o-Xylene

60 - 140%992017/10/24D4-1,2-Dichloroethane

60 - 140%1022017/10/24D8-Toluene

60 - 140%1002017/10/241,1,1-Trichloroethane

60 - 140%882017/10/241,1,2,2-Tetrachloroethane

60 - 140%932017/10/241,1,2-Trichloroethane

60 - 140%1012017/10/241,1-Dichloroethane

60 - 140%1002017/10/241,1-Dichloroethylene

60 - 140%812017/10/241,2-Dichlorobenzene

60 - 140%952017/10/241,2-Dichloroethane

60 - 140%932017/10/241,2-Dichloropropane

60 - 140%832017/10/241,3-Dichlorobenzene

60 - 140%822017/10/241,4-Dichlorobenzene

60 - 140%952017/10/24Benzene

60 - 140%972017/10/24Bromodichloromethane

60 - 140%892017/10/24Bromoform

60 - 140%922017/10/24Bromomethane

60 - 140%982017/10/24Carbon Tetrachloride

60 - 140%922017/10/24Chlorobenzene

60 - 140%882017/10/24Chloroethane

60 - 140%912017/10/24Chloroform

60 - 140%1002017/10/24cis-1,2-Dichloroethylene

60 - 140%982017/10/24cis-1,3-Dichloropropene

60 - 140%942017/10/24Dibromochloromethane

60 - 140%982017/10/24Ethylbenzene

60 - 140%892017/10/24Ethylene Dibromide

60 - 140%1152017/10/24Methyl t-butyl ether (MTBE)

60 - 140%952017/10/24Methylene Chloride(Dichloromethane)

60 - 140%962017/10/24o-Xylene

60 - 140%962017/10/24p+m-Xylene

60 - 140%952017/10/24Styrene

60 - 140%962017/10/24Tetrachloroethylene

60 - 140%992017/10/24Toluene

60 - 140%992017/10/24trans-1,2-Dichloroethylene

60 - 140%862017/10/24trans-1,3-Dichloropropene

60 - 140%992017/10/24Trichloroethylene

60 - 140%862017/10/24Trichlorofluoromethane  (FREON 11)

60 - 140%912017/10/24Vinyl Chloride

60 - 140%1022017/10/244-BromofluorobenzeneSpiked BlankASL5227338

60 - 130%1112017/10/24D10-o-Xylene

60 - 140%1002017/10/24D4-1,2-Dichloroethane

60 - 140%1012017/10/24D8-Toluene

60 - 130%1172017/10/241,1,1-Trichloroethane

60 - 130%1012017/10/241,1,2,2-Tetrachloroethane

60 - 130%1052017/10/241,1,2-Trichloroethane

60 - 130%1142017/10/241,1-Dichloroethane

60 - 130%1182017/10/241,1-Dichloroethylene

60 - 130%1012017/10/241,2-Dichlorobenzene

60 - 130%1072017/10/241,2-Dichloroethane

60 - 130%1062017/10/241,2-Dichloropropane

60 - 130%1052017/10/241,3-Dichlorobenzene

60 - 130%1022017/10/241,4-Dichlorobenzene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 130%1092017/10/24Benzene

60 - 130%1102017/10/24Bromodichloromethane

60 - 130%1052017/10/24Bromoform

60 - 140%1042017/10/24Bromomethane

60 - 130%1152017/10/24Carbon Tetrachloride

60 - 130%1102017/10/24Chlorobenzene

60 - 140%1032017/10/24Chloroethane

60 - 130%1042017/10/24Chloroform

60 - 130%1132017/10/24cis-1,2-Dichloroethylene

60 - 130%1112017/10/24cis-1,3-Dichloropropene

60 - 130%1082017/10/24Dibromochloromethane

60 - 130%1182017/10/24Ethylbenzene

60 - 130%1042017/10/24Ethylene Dibromide

60 - 130%1262017/10/24Methyl t-butyl ether (MTBE)

60 - 130%1132017/10/24Methylene Chloride(Dichloromethane)

60 - 130%1152017/10/24o-Xylene

60 - 130%1172017/10/24p+m-Xylene

60 - 130%1142017/10/24Styrene

60 - 130%1172017/10/24Tetrachloroethylene

60 - 130%1162017/10/24Toluene

60 - 130%1152017/10/24trans-1,2-Dichloroethylene

60 - 130%962017/10/24trans-1,3-Dichloropropene

60 - 130%1172017/10/24Trichloroethylene

60 - 140%1092017/10/24Trichlorofluoromethane  (FREON 11)

60 - 140%1132017/10/24Vinyl Chloride

60 - 140%1002017/10/244-BromofluorobenzeneMethod BlankASL5227338

60 - 130%1112017/10/24D10-o-Xylene

60 - 140%952017/10/24D4-1,2-Dichloroethane

60 - 140%1032017/10/24D8-Toluene

ug/kg<252017/10/241,1,1-Trichloroethane

ug/kg<252017/10/241,1,2,2-Tetrachloroethane

ug/kg<252017/10/241,1,2-Trichloroethane

ug/kg<252017/10/241,1-Dichloroethane

ug/kg<252017/10/241,1-Dichloroethylene

ug/kg<252017/10/241,2-Dichlorobenzene

ug/kg<252017/10/241,2-Dichloroethane

ug/kg<252017/10/241,2-Dichloropropane

ug/kg<252017/10/241,3-Dichlorobenzene

ug/kg<252017/10/241,4-Dichlorobenzene

ug/kg<252017/10/24Benzene

ug/kg<252017/10/24Bromodichloromethane

ug/kg<252017/10/24Bromoform

ug/kg<502017/10/24Bromomethane

ug/kg<252017/10/24Carbon Tetrachloride

ug/kg<252017/10/24Chlorobenzene

ug/kg<2002017/10/24Chloroethane

ug/kg<252017/10/24Chloroform

ug/kg<252017/10/24cis-1,2-Dichloroethylene

ug/kg<252017/10/24cis-1,3-Dichloropropene

ug/kg<252017/10/24Dibromochloromethane

ug/kg<252017/10/24Ethylbenzene

ug/kg<252017/10/24Ethylene Dibromide
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/kg<252017/10/24Methyl t-butyl ether (MTBE)

ug/kg<30 (2)2017/10/24Methylene Chloride(Dichloromethane)

ug/kg<252017/10/24o-Xylene

ug/kg<252017/10/24p+m-Xylene

ug/kg<252017/10/24Styrene

ug/kg<252017/10/24Tetrachloroethylene

ug/kg<252017/10/24Toluene

ug/kg<502017/10/24Total Xylenes

ug/kg<252017/10/24trans-1,2-Dichloroethylene

ug/kg<252017/10/24trans-1,3-Dichloropropene

ug/kg<102017/10/24Trichloroethylene

ug/kg<252017/10/24Trichlorofluoromethane  (FREON 11)

ug/kg<202017/10/24Vinyl Chloride

50%NC2017/10/241,1,1-TrichloroethaneRPD - Sample/Sample DupASL5227338

50%NC2017/10/241,1,2,2-Tetrachloroethane

50%NC2017/10/241,1,2-Trichloroethane

50%NC2017/10/241,1-Dichloroethane

50%NC2017/10/241,1-Dichloroethylene

50%NC2017/10/241,2-Dichlorobenzene

50%NC2017/10/241,2-Dichloroethane

50%NC2017/10/241,2-Dichloropropane

50%NC2017/10/241,3-Dichlorobenzene

50%NC2017/10/241,4-Dichlorobenzene

50%NC2017/10/24Benzene

50%NC2017/10/24Bromodichloromethane

50%NC2017/10/24Bromoform

50%NC2017/10/24Bromomethane

50%NC2017/10/24Carbon Tetrachloride

50%NC2017/10/24Chlorobenzene

50%NC2017/10/24Chloroethane

50%NC2017/10/24Chloroform

50%NC2017/10/24cis-1,2-Dichloroethylene

50%NC2017/10/24cis-1,3-Dichloropropene

50%NC2017/10/24Dibromochloromethane

50%NC2017/10/24Ethylbenzene

50%NC2017/10/24Ethylene Dibromide

50%NC2017/10/24Methyl t-butyl ether (MTBE)

50%     NC (2)2017/10/24Methylene Chloride(Dichloromethane)

50%NC2017/10/24o-Xylene

50%NC2017/10/24p+m-Xylene

50%NC2017/10/24Styrene

50%NC2017/10/24Tetrachloroethylene

50%NC2017/10/24Toluene

50%NC2017/10/24Total Xylenes

50%NC2017/10/24trans-1,2-Dichloroethylene

50%NC2017/10/24trans-1,3-Dichloropropene

50%NC2017/10/24Trichloroethylene

50%NC2017/10/24Trichlorofluoromethane  (FREON 11)

50%NC2017/10/24Vinyl Chloride

75 - 125%972017/10/25Acid Extractable Antimony (Sb)Matrix SpikeBAN5227396

75 - 125%1012017/10/25Acid Extractable Arsenic (As)

75 - 125%NC2017/10/25Acid Extractable Barium (Ba)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%1042017/10/25Acid Extractable Beryllium (Be)

75 - 125%1022017/10/25Acid Extractable Bismuth (Bi)

75 - 125%992017/10/25Acid Extractable Boron (B)

75 - 125%1012017/10/25Acid Extractable Cadmium (Cd)

75 - 125%952017/10/25Acid Extractable Chromium (Cr)

75 - 125%1012017/10/25Acid Extractable Cobalt (Co)

75 - 125%932017/10/25Acid Extractable Copper (Cu)

75 - 125%862017/10/25Acid Extractable Lead (Pb)

75 - 125%1052017/10/25Acid Extractable Lithium (Li)

75 - 125%NC2017/10/25Acid Extractable Manganese (Mn)

75 - 125%1002017/10/25Acid Extractable Mercury (Hg)

75 - 125%1032017/10/25Acid Extractable Molybdenum (Mo)

75 - 125%952017/10/25Acid Extractable Nickel (Ni)

75 - 125%1022017/10/25Acid Extractable Rubidium (Rb)

75 - 125%1052017/10/25Acid Extractable Selenium (Se)

75 - 125%1012017/10/25Acid Extractable Silver (Ag)

75 - 125%1022017/10/25Acid Extractable Strontium (Sr)

75 - 125%1032017/10/25Acid Extractable Thallium (Tl)

75 - 125%992017/10/25Acid Extractable Tin (Sn)

75 - 125%1052017/10/25Acid Extractable Uranium (U)

75 - 125%982017/10/25Acid Extractable Vanadium (V)

75 - 125%NC2017/10/25Acid Extractable Zinc (Zn)

75 - 125%1052017/10/25Acid Extractable Antimony (Sb)Spiked BlankBAN5227396

75 - 125%1022017/10/25Acid Extractable Arsenic (As)

75 - 125%1032017/10/25Acid Extractable Barium (Ba)

75 - 125%1052017/10/25Acid Extractable Beryllium (Be)

75 - 125%1032017/10/25Acid Extractable Bismuth (Bi)

75 - 125%1052017/10/25Acid Extractable Boron (B)

75 - 125%1032017/10/25Acid Extractable Cadmium (Cd)

75 - 125%1022017/10/25Acid Extractable Chromium (Cr)

75 - 125%1042017/10/25Acid Extractable Cobalt (Co)

75 - 125%1032017/10/25Acid Extractable Copper (Cu)

75 - 125%1022017/10/25Acid Extractable Lead (Pb)

75 - 125%1002017/10/25Acid Extractable Lithium (Li)

75 - 125%1042017/10/25Acid Extractable Manganese (Mn)

75 - 125%1072017/10/25Acid Extractable Mercury (Hg)

75 - 125%1052017/10/25Acid Extractable Molybdenum (Mo)

75 - 125%1062017/10/25Acid Extractable Nickel (Ni)

75 - 125%1022017/10/25Acid Extractable Rubidium (Rb)

75 - 125%1072017/10/25Acid Extractable Selenium (Se)

75 - 125%1042017/10/25Acid Extractable Silver (Ag)

75 - 125%1022017/10/25Acid Extractable Strontium (Sr)

75 - 125%1052017/10/25Acid Extractable Thallium (Tl)

75 - 125%1082017/10/25Acid Extractable Tin (Sn)

75 - 125%1062017/10/25Acid Extractable Uranium (U)

75 - 125%1032017/10/25Acid Extractable Vanadium (V)

75 - 125%1072017/10/25Acid Extractable Zinc (Zn)

mg/kg<102017/10/25Acid Extractable Aluminum (Al)Method BlankBAN5227396

mg/kg<2.02017/10/25Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/25Acid Extractable Arsenic (As)

mg/kg<5.02017/10/25Acid Extractable Barium (Ba)

mg/kg<2.02017/10/25Acid Extractable Beryllium (Be)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<2.02017/10/25Acid Extractable Bismuth (Bi)

mg/kg<502017/10/25Acid Extractable Boron (B)

mg/kg<0.302017/10/25Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/25Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/25Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/25Acid Extractable Copper (Cu)

mg/kg<502017/10/25Acid Extractable Iron (Fe)

mg/kg<0.502017/10/25Acid Extractable Lead (Pb)

mg/kg<2.02017/10/25Acid Extractable Lithium (Li)

mg/kg<2.02017/10/25Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/25Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/25Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/25Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/25Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/25Acid Extractable Selenium (Se)

mg/kg<0.502017/10/25Acid Extractable Silver (Ag)

mg/kg<5.02017/10/25Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/25Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/25Acid Extractable Tin (Sn)

mg/kg<0.102017/10/25Acid Extractable Uranium (U)

mg/kg<2.02017/10/25Acid Extractable Vanadium (V)

mg/kg<5.02017/10/25Acid Extractable Zinc (Zn)

35%0.0572017/10/25Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5227396

35%NC2017/10/25Acid Extractable Antimony (Sb)

35%NC2017/10/25Acid Extractable Arsenic (As)

35%8.72017/10/25Acid Extractable Barium (Ba)

35%NC2017/10/25Acid Extractable Beryllium (Be)

35%NC2017/10/25Acid Extractable Bismuth (Bi)

35%NC2017/10/25Acid Extractable Boron (B)

35%NC2017/10/25Acid Extractable Cadmium (Cd)

35%192017/10/25Acid Extractable Chromium (Cr)

35%5.22017/10/25Acid Extractable Cobalt (Co)

35%112017/10/25Acid Extractable Copper (Cu)

35%3.32017/10/25Acid Extractable Iron (Fe)

35%     70 (3)2017/10/25Acid Extractable Lead (Pb)

35%4.12017/10/25Acid Extractable Lithium (Li)

35%1.32017/10/25Acid Extractable Manganese (Mn)

35%NC2017/10/25Acid Extractable Mercury (Hg)

35%NC2017/10/25Acid Extractable Molybdenum (Mo)

35%242017/10/25Acid Extractable Nickel (Ni)

35%4.82017/10/25Acid Extractable Rubidium (Rb)

35%NC2017/10/25Acid Extractable Selenium (Se)

35%NC2017/10/25Acid Extractable Silver (Ag)

35%0.422017/10/25Acid Extractable Strontium (Sr)

35%0.662017/10/25Acid Extractable Thallium (Tl)

35%NC2017/10/25Acid Extractable Tin (Sn)

35%6.82017/10/25Acid Extractable Uranium (U)

35%2.42017/10/25Acid Extractable Vanadium (V)

35%5.02017/10/25Acid Extractable Zinc (Zn)

75 - 125%832017/10/25Acid Extractable Antimony (Sb)Matrix Spike(FJP568)BAN5227738

75 - 125%922017/10/25Acid Extractable Arsenic (As)

75 - 125%NC2017/10/25Acid Extractable Barium (Ba)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%982017/10/25Acid Extractable Beryllium (Be)

75 - 125%1072017/10/25Acid Extractable Bismuth (Bi)

75 - 125%962017/10/25Acid Extractable Boron (B)

75 - 125%1012017/10/25Acid Extractable Cadmium (Cd)

75 - 125%992017/10/25Acid Extractable Chromium (Cr)

75 - 125%952017/10/25Acid Extractable Cobalt (Co)

75 - 125%932017/10/25Acid Extractable Copper (Cu)

75 - 125%1002017/10/25Acid Extractable Lead (Pb)

75 - 125%992017/10/25Acid Extractable Lithium (Li)

75 - 125%NC2017/10/25Acid Extractable Manganese (Mn)

75 - 125%1002017/10/25Acid Extractable Mercury (Hg)

75 - 125%1042017/10/25Acid Extractable Molybdenum (Mo)

75 - 125%972017/10/25Acid Extractable Nickel (Ni)

75 - 125%1032017/10/25Acid Extractable Rubidium (Rb)

75 - 125%862017/10/25Acid Extractable Selenium (Se)

75 - 125%1032017/10/25Acid Extractable Silver (Ag)

75 - 125%1042017/10/25Acid Extractable Strontium (Sr)

75 - 125%1062017/10/25Acid Extractable Thallium (Tl)

75 - 125%1012017/10/25Acid Extractable Tin (Sn)

75 - 125%1002017/10/25Acid Extractable Uranium (U)

75 - 125%NC2017/10/25Acid Extractable Vanadium (V)

75 - 125%NC2017/10/25Acid Extractable Zinc (Zn)

75 - 125%1062017/10/25Acid Extractable Antimony (Sb)Spiked BlankBAN5227738

75 - 125%1022017/10/25Acid Extractable Arsenic (As)

75 - 125%1032017/10/25Acid Extractable Barium (Ba)

75 - 125%992017/10/25Acid Extractable Beryllium (Be)

75 - 125%1042017/10/25Acid Extractable Bismuth (Bi)

75 - 125%1002017/10/25Acid Extractable Boron (B)

75 - 125%1022017/10/25Acid Extractable Cadmium (Cd)

75 - 125%962017/10/25Acid Extractable Chromium (Cr)

75 - 125%972017/10/25Acid Extractable Cobalt (Co)

75 - 125%932017/10/25Acid Extractable Copper (Cu)

75 - 125%1002017/10/25Acid Extractable Lead (Pb)

75 - 125%1022017/10/25Acid Extractable Lithium (Li)

75 - 125%1032017/10/25Acid Extractable Manganese (Mn)

75 - 125%1052017/10/25Acid Extractable Mercury (Hg)

75 - 125%1032017/10/25Acid Extractable Molybdenum (Mo)

75 - 125%972017/10/25Acid Extractable Nickel (Ni)

75 - 125%1022017/10/25Acid Extractable Rubidium (Rb)

75 - 125%1022017/10/25Acid Extractable Selenium (Se)

75 - 125%1032017/10/25Acid Extractable Silver (Ag)

75 - 125%1012017/10/25Acid Extractable Strontium (Sr)

75 - 125%1022017/10/25Acid Extractable Thallium (Tl)

75 - 125%1082017/10/25Acid Extractable Tin (Sn)

75 - 125%1002017/10/25Acid Extractable Uranium (U)

75 - 125%972017/10/25Acid Extractable Vanadium (V)

75 - 125%1022017/10/25Acid Extractable Zinc (Zn)

mg/kg<102017/10/25Acid Extractable Aluminum (Al)Method BlankBAN5227738

mg/kg<2.02017/10/25Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/25Acid Extractable Arsenic (As)

mg/kg<5.02017/10/25Acid Extractable Barium (Ba)

mg/kg<2.02017/10/25Acid Extractable Beryllium (Be)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<2.02017/10/25Acid Extractable Bismuth (Bi)

mg/kg<502017/10/25Acid Extractable Boron (B)

mg/kg<0.302017/10/25Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/25Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/25Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/25Acid Extractable Copper (Cu)

mg/kg<502017/10/25Acid Extractable Iron (Fe)

mg/kg<0.502017/10/25Acid Extractable Lead (Pb)

mg/kg<2.02017/10/25Acid Extractable Lithium (Li)

mg/kg<2.02017/10/25Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/25Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/25Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/25Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/25Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/25Acid Extractable Selenium (Se)

mg/kg<0.502017/10/25Acid Extractable Silver (Ag)

mg/kg<5.02017/10/25Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/25Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/25Acid Extractable Tin (Sn)

mg/kg<0.102017/10/25Acid Extractable Uranium (U)

mg/kg<2.02017/10/25Acid Extractable Vanadium (V)

mg/kg<5.02017/10/25Acid Extractable Zinc (Zn)

35%0.252017/10/25Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5227738

35%NC2017/10/25Acid Extractable Antimony (Sb)

35%NC2017/10/25Acid Extractable Arsenic (As)

35%0.882017/10/25Acid Extractable Barium (Ba)

35%NC2017/10/25Acid Extractable Beryllium (Be)

35%NC2017/10/25Acid Extractable Bismuth (Bi)

35%NC2017/10/25Acid Extractable Boron (B)

35%NC2017/10/25Acid Extractable Cadmium (Cd)

35%5.92017/10/25Acid Extractable Chromium (Cr)

35%2.22017/10/25Acid Extractable Cobalt (Co)

35%1.82017/10/25Acid Extractable Copper (Cu)

35%3.32017/10/25Acid Extractable Iron (Fe)

35%4.12017/10/25Acid Extractable Lead (Pb)

35%3.92017/10/25Acid Extractable Lithium (Li)

35%2.82017/10/25Acid Extractable Manganese (Mn)

35%NC2017/10/25Acid Extractable Mercury (Hg)

35%NC2017/10/25Acid Extractable Molybdenum (Mo)

35%3.82017/10/25Acid Extractable Nickel (Ni)

35%1.52017/10/25Acid Extractable Rubidium (Rb)

35%NC2017/10/25Acid Extractable Selenium (Se)

35%NC2017/10/25Acid Extractable Silver (Ag)

35%0.792017/10/25Acid Extractable Strontium (Sr)

35%1.02017/10/25Acid Extractable Thallium (Tl)

35%NC2017/10/25Acid Extractable Tin (Sn)

35%0.732017/10/25Acid Extractable Uranium (U)

35%6.32017/10/25Acid Extractable Vanadium (V)

35%192017/10/25Acid Extractable Zinc (Zn)

60 - 140%1012017/10/254-BromofluorobenzeneMatrix Spike(FJP647)ASL5227759

60 - 130%992017/10/25D10-o-Xylene

60 - 140%1002017/10/25D4-1,2-Dichloroethane
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1012017/10/25D8-Toluene

60 - 140%1042017/10/251,1,1-Trichloroethane

60 - 140%932017/10/251,1,2,2-Tetrachloroethane

60 - 140%962017/10/251,1,2-Trichloroethane

60 - 140%1042017/10/251,1-Dichloroethane

60 - 140%1042017/10/251,1-Dichloroethylene

60 - 140%892017/10/251,2-Dichlorobenzene

60 - 140%972017/10/251,2-Dichloroethane

60 - 140%952017/10/251,2-Dichloropropane

60 - 140%922017/10/251,3-Dichlorobenzene

60 - 140%902017/10/251,4-Dichlorobenzene

60 - 140%982017/10/25Benzene

60 - 140%992017/10/25Bromodichloromethane

60 - 140%942017/10/25Bromoform

60 - 140%912017/10/25Bromomethane

60 - 140%1022017/10/25Carbon Tetrachloride

60 - 140%982017/10/25Chlorobenzene

60 - 140%912017/10/25Chloroethane

60 - 140%942017/10/25Chloroform

60 - 140%1032017/10/25cis-1,2-Dichloroethylene

60 - 140%952017/10/25cis-1,3-Dichloropropene

60 - 140%972017/10/25Dibromochloromethane

60 - 140%1042017/10/25Ethylbenzene

60 - 140%932017/10/25Ethylene Dibromide

60 - 140%1162017/10/25Methyl t-butyl ether (MTBE)

60 - 140%1002017/10/25Methylene Chloride(Dichloromethane)

60 - 140%1012017/10/25o-Xylene

60 - 140%1032017/10/25p+m-Xylene

60 - 140%1002017/10/25Styrene

60 - 140%1022017/10/25Tetrachloroethylene

60 - 140%1032017/10/25Toluene

60 - 140%1022017/10/25trans-1,2-Dichloroethylene

60 - 140%832017/10/25trans-1,3-Dichloropropene

60 - 140%1032017/10/25Trichloroethylene

60 - 140%912017/10/25Trichlorofluoromethane  (FREON 11)

60 - 140%952017/10/25Vinyl Chloride

60 - 140%1002017/10/254-BromofluorobenzeneSpiked BlankASL5227759

60 - 130%1112017/10/25D10-o-Xylene

60 - 140%1002017/10/25D4-1,2-Dichloroethane

60 - 140%1012017/10/25D8-Toluene

60 - 130%1162017/10/251,1,1-Trichloroethane

60 - 130%1022017/10/251,1,2,2-Tetrachloroethane

60 - 130%1072017/10/251,1,2-Trichloroethane

60 - 130%1142017/10/251,1-Dichloroethane

60 - 130%1182017/10/251,1-Dichloroethylene

60 - 130%1012017/10/251,2-Dichlorobenzene

60 - 130%1082017/10/251,2-Dichloroethane

60 - 130%1062017/10/251,2-Dichloropropane

60 - 130%1042017/10/251,3-Dichlorobenzene

60 - 130%1012017/10/251,4-Dichlorobenzene

60 - 130%1092017/10/25Benzene

60 - 130%1102017/10/25Bromodichloromethane
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 130%1042017/10/25Bromoform

60 - 140%992017/10/25Bromomethane

60 - 130%1142017/10/25Carbon Tetrachloride

60 - 130%1092017/10/25Chlorobenzene

60 - 140%1022017/10/25Chloroethane

60 - 130%1042017/10/25Chloroform

60 - 130%1132017/10/25cis-1,2-Dichloroethylene

60 - 130%1032017/10/25cis-1,3-Dichloropropene

60 - 130%1072017/10/25Dibromochloromethane

60 - 130%1162017/10/25Ethylbenzene

60 - 130%1032017/10/25Ethylene Dibromide

60 - 130%1272017/10/25Methyl t-butyl ether (MTBE)

60 - 130%1122017/10/25Methylene Chloride(Dichloromethane)

60 - 130%1132017/10/25o-Xylene

60 - 130%1152017/10/25p+m-Xylene

60 - 130%1132017/10/25Styrene

60 - 130%1162017/10/25Tetrachloroethylene

60 - 130%1162017/10/25Toluene

60 - 130%1142017/10/25trans-1,2-Dichloroethylene

60 - 130%882017/10/25trans-1,3-Dichloropropene

60 - 130%1152017/10/25Trichloroethylene

60 - 140%1072017/10/25Trichlorofluoromethane  (FREON 11)

60 - 140%1092017/10/25Vinyl Chloride

60 - 140%1002017/10/254-BromofluorobenzeneMethod BlankASL5227759

60 - 130%1082017/10/25D10-o-Xylene

60 - 140%982017/10/25D4-1,2-Dichloroethane

60 - 140%1012017/10/25D8-Toluene

ug/kg<252017/10/251,1,1-Trichloroethane

ug/kg<252017/10/251,1,2,2-Tetrachloroethane

ug/kg<252017/10/251,1,2-Trichloroethane

ug/kg<252017/10/251,1-Dichloroethane

ug/kg<252017/10/251,1-Dichloroethylene

ug/kg<252017/10/251,2-Dichlorobenzene

ug/kg<252017/10/251,2-Dichloroethane

ug/kg<252017/10/251,2-Dichloropropane

ug/kg<252017/10/251,3-Dichlorobenzene

ug/kg<252017/10/251,4-Dichlorobenzene

ug/kg<252017/10/25Benzene

ug/kg<252017/10/25Bromodichloromethane

ug/kg<252017/10/25Bromoform

ug/kg<502017/10/25Bromomethane

ug/kg<252017/10/25Carbon Tetrachloride

ug/kg<252017/10/25Chlorobenzene

ug/kg<2002017/10/25Chloroethane

ug/kg<252017/10/25Chloroform

ug/kg<252017/10/25cis-1,2-Dichloroethylene

ug/kg<252017/10/25cis-1,3-Dichloropropene

ug/kg<252017/10/25Dibromochloromethane

ug/kg<252017/10/25Ethylbenzene

ug/kg<252017/10/25Ethylene Dibromide

ug/kg<252017/10/25Methyl t-butyl ether (MTBE)

ug/kg<252017/10/25Methylene Chloride(Dichloromethane)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/kg<252017/10/25o-Xylene

ug/kg<252017/10/25p+m-Xylene

ug/kg<252017/10/25Styrene

ug/kg<252017/10/25Tetrachloroethylene

ug/kg<252017/10/25Toluene

ug/kg<502017/10/25Total Xylenes

ug/kg<252017/10/25trans-1,2-Dichloroethylene

ug/kg<252017/10/25trans-1,3-Dichloropropene

ug/kg<102017/10/25Trichloroethylene

ug/kg<252017/10/25Trichlorofluoromethane  (FREON 11)

ug/kg<202017/10/25Vinyl Chloride

50%NC2017/10/251,1,1-TrichloroethaneRPD - Sample/Sample DupASL5227759

50%NC2017/10/251,1,2,2-Tetrachloroethane

50%NC2017/10/251,1,2-Trichloroethane

50%NC2017/10/251,1-Dichloroethane

50%NC2017/10/251,1-Dichloroethylene

50%NC2017/10/251,2-Dichlorobenzene

50%NC2017/10/251,2-Dichloroethane

50%NC2017/10/251,2-Dichloropropane

50%NC2017/10/251,3-Dichlorobenzene

50%NC2017/10/251,4-Dichlorobenzene

50%NC2017/10/25Benzene

50%NC2017/10/25Bromodichloromethane

50%NC2017/10/25Bromoform

50%NC2017/10/25Bromomethane

50%NC2017/10/25Carbon Tetrachloride

50%NC2017/10/25Chlorobenzene

50%NC2017/10/25Chloroethane

50%NC2017/10/25Chloroform

50%NC2017/10/25cis-1,2-Dichloroethylene

50%NC2017/10/25cis-1,3-Dichloropropene

50%NC2017/10/25Dibromochloromethane

50%NC2017/10/25Ethylbenzene

50%NC2017/10/25Ethylene Dibromide

50%NC2017/10/25Methyl t-butyl ether (MTBE)

50%NC2017/10/25Methylene Chloride(Dichloromethane)

50%NC2017/10/25o-Xylene

50%NC2017/10/25p+m-Xylene

50%NC2017/10/25Styrene

50%NC2017/10/25Tetrachloroethylene

50%NC2017/10/25Toluene

50%NC2017/10/25Total Xylenes

50%NC2017/10/25trans-1,2-Dichloroethylene

50%NC2017/10/25trans-1,3-Dichloropropene

50%NC2017/10/25Trichloroethylene

50%NC2017/10/25Trichlorofluoromethane  (FREON 11)

50%NC2017/10/25Vinyl Chloride

30 - 130%882017/10/26DecachlorobiphenylMatrix SpikeLGE5228079

30 - 130%962017/10/26Aroclor 1254

30 - 130%912017/10/26DecachlorobiphenylSpiked BlankLGE5228079

30 - 130%992017/10/26Aroclor 1254

30 - 130%912017/10/26DecachlorobiphenylMethod BlankLGE5228079
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/g<0.0502017/10/26Aroclor 1016

ug/g<0.0502017/10/26Aroclor 1221

ug/g<0.0502017/10/26Aroclor 1232

ug/g<0.0502017/10/26Aroclor 1248

ug/g<0.0502017/10/26Aroclor 1242

ug/g<0.0502017/10/26Aroclor 1254

ug/g<0.0502017/10/26Aroclor 1260

50%NC2017/10/26Aroclor 1016RPD - Sample/Sample DupLGE5228079

50%NC2017/10/26Aroclor 1221

50%NC2017/10/26Aroclor 1232

50%NC2017/10/26Aroclor 1248

50%NC2017/10/26Aroclor 1242

50%NC2017/10/26Aroclor 1254

50%NC2017/10/26Aroclor 1260

25%152017/10/25MoistureRPD - Sample/Sample DupDBF5229745

25%02017/10/25MoistureRPD - Sample/Sample DupJHY5229780

60 - 140%1012017/10/264-BromofluorobenzeneMatrix Spike(FJP707)ASL5229883

60 - 130%     99 (1)2017/10/26D10-o-Xylene

60 - 140%1032017/10/26D4-1,2-Dichloroethane

60 - 140%962017/10/26D8-Toluene

60 - 140%1152017/10/261,1,1-Trichloroethane

60 - 140%1102017/10/261,1,2,2-Tetrachloroethane

60 - 140%1112017/10/261,1,2-Trichloroethane

60 - 140%1182017/10/261,1-Dichloroethane

60 - 140%1152017/10/261,1-Dichloroethylene

60 - 140%972017/10/261,2-Dichlorobenzene

60 - 140%1062017/10/261,2-Dichloroethane

60 - 140%1072017/10/261,2-Dichloropropane

60 - 140%982017/10/261,3-Dichlorobenzene

60 - 140%972017/10/261,4-Dichlorobenzene

60 - 140%1082017/10/26Benzene

60 - 140%1112017/10/26Bromodichloromethane

60 - 140%1132017/10/26Bromoform

60 - 140%1042017/10/26Bromomethane

60 - 140%1152017/10/26Carbon Tetrachloride

60 - 140%1032017/10/26Chlorobenzene

60 - 140%1032017/10/26Chloroethane

60 - 140%1052017/10/26Chloroform

60 - 140%1182017/10/26cis-1,2-Dichloroethylene

60 - 140%1022017/10/26cis-1,3-Dichloropropene

60 - 140%1132017/10/26Dibromochloromethane

60 - 140%1012017/10/26Ethylbenzene

60 - 140%1082017/10/26Ethylene Dibromide

60 - 140%1042017/10/26Methyl t-butyl ether (MTBE)

60 - 140%1202017/10/26Methylene Chloride(Dichloromethane)

60 - 140%1042017/10/26o-Xylene

60 - 140%1022017/10/26p+m-Xylene

60 - 140%1012017/10/26Styrene

60 - 140%1152017/10/26Tetrachloroethylene

60 - 140%1052017/10/26Toluene

60 - 140%1172017/10/26trans-1,2-Dichloroethylene

60 - 140%872017/10/26trans-1,3-Dichloropropene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

60 - 140%1142017/10/26Trichloroethylene

60 - 140%1062017/10/26Trichlorofluoromethane  (FREON 11)

60 - 140%1132017/10/26Vinyl Chloride

60 - 140%1022017/10/264-BromofluorobenzeneSpiked BlankASL5229883

60 - 130%982017/10/26D10-o-Xylene

60 - 140%1002017/10/26D4-1,2-Dichloroethane

60 - 140%972017/10/26D8-Toluene

60 - 130%1152017/10/261,1,1-Trichloroethane

60 - 130%1052017/10/261,1,2,2-Tetrachloroethane

60 - 130%1042017/10/261,1,2-Trichloroethane

60 - 130%1152017/10/261,1-Dichloroethane

60 - 130%1152017/10/261,1-Dichloroethylene

60 - 130%962017/10/261,2-Dichlorobenzene

60 - 130%1022017/10/261,2-Dichloroethane

60 - 130%1042017/10/261,2-Dichloropropane

60 - 130%962017/10/261,3-Dichlorobenzene

60 - 130%952017/10/261,4-Dichlorobenzene

60 - 130%1062017/10/26Benzene

60 - 130%1072017/10/26Bromodichloromethane

60 - 130%1082017/10/26Bromoform

60 - 140%1062017/10/26Bromomethane

60 - 130%1152017/10/26Carbon Tetrachloride

60 - 130%1022017/10/26Chlorobenzene

60 - 140%1022017/10/26Chloroethane

60 - 130%1022017/10/26Chloroform

60 - 130%1142017/10/26cis-1,2-Dichloroethylene

60 - 130%1042017/10/26cis-1,3-Dichloropropene

60 - 130%1082017/10/26Dibromochloromethane

60 - 130%1022017/10/26Ethylbenzene

60 - 130%1032017/10/26Ethylene Dibromide

60 - 130%1012017/10/26Methyl t-butyl ether (MTBE)

60 - 130%1162017/10/26Methylene Chloride(Dichloromethane)

60 - 130%1042017/10/26o-Xylene

60 - 130%1032017/10/26p+m-Xylene

60 - 130%1002017/10/26Styrene

60 - 130%1162017/10/26Tetrachloroethylene

60 - 130%1042017/10/26Toluene

60 - 130%1162017/10/26trans-1,2-Dichloroethylene

60 - 130%892017/10/26trans-1,3-Dichloropropene

60 - 130%1132017/10/26Trichloroethylene

60 - 140%1072017/10/26Trichlorofluoromethane  (FREON 11)

60 - 140%1142017/10/26Vinyl Chloride

60 - 140%992017/10/264-BromofluorobenzeneMethod BlankASL5229883

60 - 130%992017/10/26D10-o-Xylene

60 - 140%1032017/10/26D4-1,2-Dichloroethane

60 - 140%962017/10/26D8-Toluene

ug/kg<252017/10/261,1,1-Trichloroethane

ug/kg<252017/10/261,1,2,2-Tetrachloroethane

ug/kg<252017/10/261,1,2-Trichloroethane

ug/kg<252017/10/261,1-Dichloroethane

ug/kg<252017/10/261,1-Dichloroethylene

ug/kg<252017/10/261,2-Dichlorobenzene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/kg<252017/10/261,2-Dichloroethane

ug/kg<252017/10/261,2-Dichloropropane

ug/kg<252017/10/261,3-Dichlorobenzene

ug/kg<252017/10/261,4-Dichlorobenzene

ug/kg<252017/10/26Benzene

ug/kg<252017/10/26Bromodichloromethane

ug/kg<252017/10/26Bromoform

ug/kg<502017/10/26Bromomethane

ug/kg<252017/10/26Carbon Tetrachloride

ug/kg<252017/10/26Chlorobenzene

ug/kg<2002017/10/26Chloroethane

ug/kg<252017/10/26Chloroform

ug/kg<252017/10/26cis-1,2-Dichloroethylene

ug/kg<252017/10/26cis-1,3-Dichloropropene

ug/kg<252017/10/26Dibromochloromethane

ug/kg<252017/10/26Ethylbenzene

ug/kg<252017/10/26Ethylene Dibromide

ug/kg<252017/10/26Methyl t-butyl ether (MTBE)

ug/kg<252017/10/26Methylene Chloride(Dichloromethane)

ug/kg<252017/10/26o-Xylene

ug/kg<252017/10/26p+m-Xylene

ug/kg<252017/10/26Styrene

ug/kg<252017/10/26Tetrachloroethylene

ug/kg<252017/10/26Toluene

ug/kg<502017/10/26Total Xylenes

ug/kg<252017/10/26trans-1,2-Dichloroethylene

ug/kg<252017/10/26trans-1,3-Dichloropropene

ug/kg<102017/10/26Trichloroethylene

ug/kg<252017/10/26Trichlorofluoromethane  (FREON 11)

ug/kg<202017/10/26Vinyl Chloride

50%NC2017/10/261,1,1-TrichloroethaneRPD - Sample/Sample DupASL5229883

50%NC2017/10/261,1,2,2-Tetrachloroethane

50%NC2017/10/261,1,2-Trichloroethane

50%NC2017/10/261,1-Dichloroethane

50%NC2017/10/261,1-Dichloroethylene

50%NC2017/10/261,2-Dichlorobenzene

50%NC2017/10/261,2-Dichloroethane

50%NC2017/10/261,2-Dichloropropane

50%NC2017/10/261,3-Dichlorobenzene

50%NC2017/10/261,4-Dichlorobenzene

50%NC2017/10/26Benzene

50%NC2017/10/26Bromodichloromethane

50%NC2017/10/26Bromoform

50%NC2017/10/26Bromomethane

50%NC2017/10/26Carbon Tetrachloride

50%NC2017/10/26Chlorobenzene

50%NC2017/10/26Chloroethane

50%NC2017/10/26Chloroform

50%NC2017/10/26cis-1,2-Dichloroethylene

50%NC2017/10/26cis-1,3-Dichloropropene

50%NC2017/10/26Dibromochloromethane

50%NC2017/10/26Ethylbenzene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2017/10/26Ethylene Dibromide

50%NC2017/10/26Methyl t-butyl ether (MTBE)

50%NC2017/10/26Methylene Chloride(Dichloromethane)

50%NC2017/10/26o-Xylene

50%NC2017/10/26p+m-Xylene

50%NC2017/10/26Styrene

50%NC2017/10/26Tetrachloroethylene

50%NC2017/10/26Toluene

50%NC2017/10/26Total Xylenes

50%NC2017/10/26trans-1,2-Dichloroethylene

50%NC2017/10/26trans-1,3-Dichloropropene

50%NC2017/10/26Trichloroethylene

50%NC2017/10/26Trichlorofluoromethane  (FREON 11)

50%NC2017/10/26Vinyl Chloride

25%7.72017/10/25MoistureRPD - Sample/Sample DupJHY5229906

50 - 130%862017/10/31D10-AnthraceneMatrix SpikeGTH5229955

50 - 130%992017/10/31D14-Terphenyl (FS)

50 - 130%1002017/10/31D8-Acenaphthylene

30 - 130%922017/10/311-Methylnaphthalene

30 - 130%962017/10/312-Methylnaphthalene

30 - 130%942017/10/31Acenaphthene

30 - 130%952017/10/31Acenaphthylene

30 - 130%922017/10/31Anthracene

30 - 130%612017/10/31Benzo(a)anthracene

30 - 130%722017/10/31Benzo(a)pyrene

30 - 130%812017/10/31Benzo(b)fluoranthene

30 - 130%822017/10/31Benzo(g,h,i)perylene

30 - 130%832017/10/31Benzo(j)fluoranthene

30 - 130%872017/10/31Benzo(k)fluoranthene

30 - 130%662017/10/31Chrysene

30 - 130%882017/10/31Dibenz(a,h)anthracene

30 - 130%NC2017/10/31Fluoranthene

30 - 130%922017/10/31Fluorene

30 - 130%792017/10/31Indeno(1,2,3-cd)pyrene

30 - 130%882017/10/31Naphthalene

30 - 130%862017/10/31Perylene

30 - 130%NC2017/10/31Phenanthrene

30 - 130%NC2017/10/31Pyrene

50 - 130%752017/10/26D10-AnthraceneSpiked BlankGTH5229955

50 - 130%782017/10/26D14-Terphenyl (FS)

50 - 130%782017/10/26D8-Acenaphthylene

30 - 130%792017/10/261-Methylnaphthalene

30 - 130%842017/10/262-Methylnaphthalene

30 - 130%862017/10/26Acenaphthene

30 - 130%802017/10/26Acenaphthylene

30 - 130%852017/10/26Anthracene

30 - 130%872017/10/26Benzo(a)anthracene

30 - 130%872017/10/26Benzo(a)pyrene

30 - 130%902017/10/26Benzo(b)fluoranthene

30 - 130%902017/10/26Benzo(g,h,i)perylene

30 - 130%922017/10/26Benzo(j)fluoranthene

30 - 130%892017/10/26Benzo(k)fluoranthene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%822017/10/26Chrysene

30 - 130%902017/10/26Dibenz(a,h)anthracene

30 - 130%902017/10/26Fluoranthene

30 - 130%822017/10/26Fluorene

30 - 130%902017/10/26Indeno(1,2,3-cd)pyrene

30 - 130%802017/10/26Naphthalene

30 - 130%872017/10/26Perylene

30 - 130%862017/10/26Phenanthrene

30 - 130%872017/10/26Pyrene

50 - 130%922017/10/26D10-AnthraceneMethod BlankGTH5229955

50 - 130%922017/10/26D14-Terphenyl (FS)

50 - 130%892017/10/26D8-Acenaphthylene

mg/kg<0.0102017/10/261-Methylnaphthalene

mg/kg<0.0102017/10/262-Methylnaphthalene

mg/kg<0.0102017/10/26Acenaphthene

mg/kg<0.0102017/10/26Acenaphthylene

mg/kg<0.0102017/10/26Anthracene

mg/kg<0.0102017/10/26Benzo(a)anthracene

mg/kg<0.0102017/10/26Benzo(a)pyrene

mg/kg<0.0102017/10/26Benzo(b)fluoranthene

mg/kg<0.0102017/10/26Benzo(g,h,i)perylene

mg/kg<0.0102017/10/26Benzo(j)fluoranthene

mg/kg<0.0102017/10/26Benzo(k)fluoranthene

mg/kg<0.0102017/10/26Chrysene

mg/kg<0.0102017/10/26Dibenz(a,h)anthracene

mg/kg<0.0102017/10/26Fluoranthene

mg/kg<0.0102017/10/26Fluorene

mg/kg<0.0102017/10/26Indeno(1,2,3-cd)pyrene

mg/kg<0.0102017/10/26Naphthalene

mg/kg<0.0102017/10/26Perylene

mg/kg<0.0102017/10/26Phenanthrene

mg/kg<0.0102017/10/26Pyrene

50%     182 (4)2017/10/261-MethylnaphthaleneRPD - Sample/Sample DupGTH5229955

50%     182 (4)2017/10/262-Methylnaphthalene

50%     190 (4)2017/10/26Acenaphthene

50%     179 (4)2017/10/26Acenaphthylene

50%     185 (4)2017/10/26Anthracene

50%     179 (4)2017/10/26Benzo(a)anthracene

50%     173 (4)2017/10/26Benzo(a)pyrene

50%     174 (4)2017/10/26Benzo(b)fluoranthene

50%     166 (4)2017/10/26Benzo(g,h,i)perylene

50%     173 (4)2017/10/26Benzo(j)fluoranthene

50%     174 (4)2017/10/26Benzo(k)fluoranthene

50%     175 (4)2017/10/26Chrysene

50%     178 (4)2017/10/26Dibenz(a,h)anthracene

50%     183 (4)2017/10/26Fluoranthene

50%     192 (4)2017/10/26Fluorene

50%     169 (4)2017/10/26Indeno(1,2,3-cd)pyrene

50%     189 (4)2017/10/26Naphthalene

50%     176 (4)2017/10/26Perylene

50%     188 (4)2017/10/26Phenanthrene

50%     180 (4)2017/10/26Pyrene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

25%6.72017/10/25MoistureRPD - Sample/Sample DupJHY5229985

75 - 125%942017/10/26Acid Extractable Antimony (Sb)Matrix Spike(FJP709)BAN5232111

75 - 125%1022017/10/26Acid Extractable Arsenic (As)

75 - 125%942017/10/26Acid Extractable Barium (Ba)

75 - 125%1022017/10/26Acid Extractable Beryllium (Be)

75 - 125%1022017/10/26Acid Extractable Bismuth (Bi)

75 - 125%982017/10/26Acid Extractable Boron (B)

75 - 125%992017/10/26Acid Extractable Cadmium (Cd)

75 - 125%1102017/10/26Acid Extractable Chromium (Cr)

75 - 125%992017/10/26Acid Extractable Cobalt (Co)

75 - 125%922017/10/26Acid Extractable Copper (Cu)

75 - 125%1152017/10/26Acid Extractable Lead (Pb)

75 - 125%1052017/10/26Acid Extractable Lithium (Li)

75 - 125%NC2017/10/26Acid Extractable Manganese (Mn)

75 - 125%1002017/10/26Acid Extractable Mercury (Hg)

75 - 125%992017/10/26Acid Extractable Molybdenum (Mo)

75 - 125%1022017/10/26Acid Extractable Nickel (Ni)

75 - 125%1032017/10/26Acid Extractable Rubidium (Rb)

75 - 125%1042017/10/26Acid Extractable Selenium (Se)

75 - 125%1022017/10/26Acid Extractable Silver (Ag)

75 - 125%1042017/10/26Acid Extractable Strontium (Sr)

75 - 125%1022017/10/26Acid Extractable Thallium (Tl)

75 - 125%1022017/10/26Acid Extractable Tin (Sn)

75 - 125%992017/10/26Acid Extractable Uranium (U)

75 - 125%1012017/10/26Acid Extractable Vanadium (V)

75 - 125%NC2017/10/26Acid Extractable Zinc (Zn)

75 - 125%992017/10/26Acid Extractable Antimony (Sb)Spiked BlankBAN5232111

75 - 125%1022017/10/26Acid Extractable Arsenic (As)

75 - 125%1002017/10/26Acid Extractable Barium (Ba)

75 - 125%1002017/10/26Acid Extractable Beryllium (Be)

75 - 125%1022017/10/26Acid Extractable Bismuth (Bi)

75 - 125%1042017/10/26Acid Extractable Boron (B)

75 - 125%1012017/10/26Acid Extractable Cadmium (Cd)

75 - 125%1012017/10/26Acid Extractable Chromium (Cr)

75 - 125%1012017/10/26Acid Extractable Cobalt (Co)

75 - 125%1002017/10/26Acid Extractable Copper (Cu)

75 - 125%992017/10/26Acid Extractable Lead (Pb)

75 - 125%1022017/10/26Acid Extractable Lithium (Li)

75 - 125%1042017/10/26Acid Extractable Manganese (Mn)

75 - 125%1052017/10/26Acid Extractable Mercury (Hg)

75 - 125%1012017/10/26Acid Extractable Molybdenum (Mo)

75 - 125%1032017/10/26Acid Extractable Nickel (Ni)

75 - 125%1012017/10/26Acid Extractable Rubidium (Rb)

75 - 125%1032017/10/26Acid Extractable Selenium (Se)

75 - 125%1002017/10/26Acid Extractable Silver (Ag)

75 - 125%1032017/10/26Acid Extractable Strontium (Sr)

75 - 125%1032017/10/26Acid Extractable Thallium (Tl)

75 - 125%1042017/10/26Acid Extractable Tin (Sn)

75 - 125%992017/10/26Acid Extractable Uranium (U)

75 - 125%1002017/10/26Acid Extractable Vanadium (V)

75 - 125%1032017/10/26Acid Extractable Zinc (Zn)

mg/kg<102017/10/26Acid Extractable Aluminum (Al)Method BlankBAN5232111
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<2.02017/10/26Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/26Acid Extractable Arsenic (As)

mg/kg<5.02017/10/26Acid Extractable Barium (Ba)

mg/kg<2.02017/10/26Acid Extractable Beryllium (Be)

mg/kg<2.02017/10/26Acid Extractable Bismuth (Bi)

mg/kg<502017/10/26Acid Extractable Boron (B)

mg/kg<0.302017/10/26Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/26Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/26Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/26Acid Extractable Copper (Cu)

mg/kg<502017/10/26Acid Extractable Iron (Fe)

mg/kg<0.502017/10/26Acid Extractable Lead (Pb)

mg/kg<2.02017/10/26Acid Extractable Lithium (Li)

mg/kg<2.02017/10/26Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/26Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/26Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/26Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/26Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/26Acid Extractable Selenium (Se)

mg/kg<0.502017/10/26Acid Extractable Silver (Ag)

mg/kg<5.02017/10/26Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/26Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/26Acid Extractable Tin (Sn)

mg/kg<0.102017/10/26Acid Extractable Uranium (U)

mg/kg<2.02017/10/26Acid Extractable Vanadium (V)

mg/kg<5.02017/10/26Acid Extractable Zinc (Zn)

35%1.42017/10/26Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5232111

35%NC2017/10/26Acid Extractable Antimony (Sb)

35%112017/10/26Acid Extractable Arsenic (As)

35%3.92017/10/26Acid Extractable Barium (Ba)

35%NC2017/10/26Acid Extractable Beryllium (Be)

35%NC2017/10/26Acid Extractable Bismuth (Bi)

35%NC2017/10/26Acid Extractable Boron (B)

35%6.72017/10/26Acid Extractable Cadmium (Cd)

35%1.22017/10/26Acid Extractable Chromium (Cr)

35%8.62017/10/26Acid Extractable Cobalt (Co)

35%0.202017/10/26Acid Extractable Copper (Cu)

35%5.42017/10/26Acid Extractable Iron (Fe)

35%3.42017/10/26Acid Extractable Lead (Pb)

35%4.32017/10/26Acid Extractable Lithium (Li)

35%172017/10/26Acid Extractable Manganese (Mn)

35%NC2017/10/26Acid Extractable Mercury (Hg)

35%NC2017/10/26Acid Extractable Molybdenum (Mo)

35%4.62017/10/26Acid Extractable Nickel (Ni)

35%102017/10/26Acid Extractable Rubidium (Rb)

35%NC2017/10/26Acid Extractable Selenium (Se)

35%NC2017/10/26Acid Extractable Silver (Ag)

35%202017/10/26Acid Extractable Strontium (Sr)

35%1.22017/10/26Acid Extractable Thallium (Tl)

35%NC2017/10/26Acid Extractable Tin (Sn)

35%262017/10/26Acid Extractable Uranium (U)

35%1.32017/10/26Acid Extractable Vanadium (V)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

35%2.12017/10/26Acid Extractable Zinc (Zn)

75 - 125%982017/10/26Acid Extractable Antimony (Sb)Matrix Spike(FJP712)BAN5232147

75 - 125%982017/10/26Acid Extractable Arsenic (As)

75 - 125%NC2017/10/26Acid Extractable Barium (Ba)

75 - 125%1022017/10/26Acid Extractable Beryllium (Be)

75 - 125%1002017/10/26Acid Extractable Bismuth (Bi)

75 - 125%1002017/10/26Acid Extractable Boron (B)

75 - 125%982017/10/26Acid Extractable Cadmium (Cd)

75 - 125%902017/10/26Acid Extractable Chromium (Cr)

75 - 125%962017/10/26Acid Extractable Cobalt (Co)

75 - 125%892017/10/26Acid Extractable Copper (Cu)

75 - 125%922017/10/26Acid Extractable Lead (Pb)

75 - 125%982017/10/26Acid Extractable Lithium (Li)

75 - 125%NC2017/10/26Acid Extractable Manganese (Mn)

75 - 125%972017/10/26Acid Extractable Mercury (Hg)

75 - 125%1032017/10/26Acid Extractable Molybdenum (Mo)

75 - 125%912017/10/26Acid Extractable Nickel (Ni)

75 - 125%962017/10/26Acid Extractable Rubidium (Rb)

75 - 125%1012017/10/26Acid Extractable Selenium (Se)

75 - 125%972017/10/26Acid Extractable Silver (Ag)

75 - 125%972017/10/26Acid Extractable Strontium (Sr)

75 - 125%1002017/10/26Acid Extractable Thallium (Tl)

75 - 125%NC2017/10/26Acid Extractable Tin (Sn)

75 - 125%1002017/10/26Acid Extractable Uranium (U)

75 - 125%912017/10/26Acid Extractable Vanadium (V)

75 - 125%NC2017/10/26Acid Extractable Zinc (Zn)

75 - 125%1012017/10/26Acid Extractable Antimony (Sb)Spiked BlankBAN5232147

75 - 125%1032017/10/26Acid Extractable Arsenic (As)

75 - 125%1022017/10/26Acid Extractable Barium (Ba)

75 - 125%1052017/10/26Acid Extractable Beryllium (Be)

75 - 125%1052017/10/26Acid Extractable Bismuth (Bi)

75 - 125%1092017/10/26Acid Extractable Boron (B)

75 - 125%1032017/10/26Acid Extractable Cadmium (Cd)

75 - 125%1042017/10/26Acid Extractable Chromium (Cr)

75 - 125%1022017/10/26Acid Extractable Cobalt (Co)

75 - 125%1002017/10/26Acid Extractable Copper (Cu)

75 - 125%1012017/10/26Acid Extractable Lead (Pb)

75 - 125%1042017/10/26Acid Extractable Lithium (Li)

75 - 125%1042017/10/26Acid Extractable Manganese (Mn)

75 - 125%1062017/10/26Acid Extractable Mercury (Hg)

75 - 125%1102017/10/26Acid Extractable Molybdenum (Mo)

75 - 125%1052017/10/26Acid Extractable Nickel (Ni)

75 - 125%1012017/10/26Acid Extractable Rubidium (Rb)

75 - 125%1052017/10/26Acid Extractable Selenium (Se)

75 - 125%1032017/10/26Acid Extractable Silver (Ag)

75 - 125%1052017/10/26Acid Extractable Strontium (Sr)

75 - 125%1042017/10/26Acid Extractable Thallium (Tl)

75 - 125%1072017/10/26Acid Extractable Tin (Sn)

75 - 125%1042017/10/26Acid Extractable Uranium (U)

75 - 125%1032017/10/26Acid Extractable Vanadium (V)

75 - 125%1122017/10/26Acid Extractable Zinc (Zn)

mg/kg<102017/10/26Acid Extractable Aluminum (Al)Method BlankBAN5232147
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/kg<2.02017/10/26Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/26Acid Extractable Arsenic (As)

mg/kg<5.02017/10/26Acid Extractable Barium (Ba)

mg/kg<2.02017/10/26Acid Extractable Beryllium (Be)

mg/kg<2.02017/10/26Acid Extractable Bismuth (Bi)

mg/kg<502017/10/26Acid Extractable Boron (B)

mg/kg<0.302017/10/26Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/26Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/26Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/26Acid Extractable Copper (Cu)

mg/kg<502017/10/26Acid Extractable Iron (Fe)

mg/kg<0.502017/10/26Acid Extractable Lead (Pb)

mg/kg<2.02017/10/26Acid Extractable Lithium (Li)

mg/kg<2.02017/10/26Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/26Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/26Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/26Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/26Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/26Acid Extractable Selenium (Se)

mg/kg<0.502017/10/26Acid Extractable Silver (Ag)

mg/kg<5.02017/10/26Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/26Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/26Acid Extractable Tin (Sn)

mg/kg<0.102017/10/26Acid Extractable Uranium (U)

mg/kg<2.02017/10/26Acid Extractable Vanadium (V)

mg/kg<5.02017/10/26Acid Extractable Zinc (Zn)

35%152017/10/26Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5232147

35%NC2017/10/26Acid Extractable Antimony (Sb)

35%2.72017/10/26Acid Extractable Arsenic (As)

35%112017/10/26Acid Extractable Barium (Ba)

35%NC2017/10/26Acid Extractable Beryllium (Be)

35%NC2017/10/26Acid Extractable Bismuth (Bi)

35%NC2017/10/26Acid Extractable Boron (B)

35%122017/10/26Acid Extractable Cadmium (Cd)

35%202017/10/26Acid Extractable Chromium (Cr)

35%2.32017/10/26Acid Extractable Cobalt (Co)

35%3.02017/10/26Acid Extractable Copper (Cu)

35%9.62017/10/26Acid Extractable Iron (Fe)

35%112017/10/26Acid Extractable Lead (Pb)

35%192017/10/26Acid Extractable Lithium (Li)

35%9.52017/10/26Acid Extractable Manganese (Mn)

35%102017/10/26Acid Extractable Mercury (Hg)

35%NC2017/10/26Acid Extractable Molybdenum (Mo)

35%342017/10/26Acid Extractable Nickel (Ni)

35%112017/10/26Acid Extractable Rubidium (Rb)

35%NC2017/10/26Acid Extractable Selenium (Se)

35%NC2017/10/26Acid Extractable Silver (Ag)

35%192017/10/26Acid Extractable Strontium (Sr)

35%NC2017/10/26Acid Extractable Thallium (Tl)

35%5.12017/10/26Acid Extractable Tin (Sn)

35%122017/10/26Acid Extractable Uranium (U)

35%142017/10/26Acid Extractable Vanadium (V)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

35%172017/10/26Acid Extractable Zinc (Zn)

30 - 130%1002017/10/27DecachlorobiphenylMatrix Spike(FJP575)CBR5232173

30 - 130%1052017/10/27Aroclor 1254

30 - 130%1022017/10/27DecachlorobiphenylSpiked BlankCBR5232173

30 - 130%1082017/10/27Aroclor 1254

30 - 130%1022017/10/27DecachlorobiphenylMethod BlankCBR5232173

ug/g<0.0502017/10/27Aroclor 1016

ug/g<0.0502017/10/27Aroclor 1221

ug/g<0.0502017/10/27Aroclor 1232

ug/g<0.0502017/10/27Aroclor 1248

ug/g<0.0502017/10/27Aroclor 1242

ug/g<0.0502017/10/27Aroclor 1254

ug/g<0.0502017/10/27Aroclor 1260

50%NC2017/10/27Aroclor 1016RPD - Sample/Sample DupCBR5232173

50%NC2017/10/27Aroclor 1221

50%NC2017/10/27Aroclor 1232

50%NC2017/10/27Aroclor 1248

50%NC2017/10/27Aroclor 1242

50%NC2017/10/27Aroclor 1254

50%NC2017/10/27Aroclor 1260

75 - 125%832017/10/26Acid Extractable Antimony (Sb)Matrix Spike(FJP682)BAN5232257

75 - 125%962017/10/26Acid Extractable Arsenic (As)

75 - 125%NC2017/10/26Acid Extractable Barium (Ba)

75 - 125%962017/10/26Acid Extractable Beryllium (Be)

75 - 125%1032017/10/26Acid Extractable Bismuth (Bi)

75 - 125%972017/10/26Acid Extractable Boron (B)

75 - 125%942017/10/26Acid Extractable Cadmium (Cd)

75 - 125%982017/10/26Acid Extractable Chromium (Cr)

75 - 125%922017/10/26Acid Extractable Cobalt (Co)

75 - 125%942017/10/26Acid Extractable Copper (Cu)

75 - 125%1002017/10/26Acid Extractable Lead (Pb)

75 - 125%NC2017/10/26Acid Extractable Lithium (Li)

75 - 125%NC2017/10/26Acid Extractable Manganese (Mn)

75 - 125%962017/10/26Acid Extractable Mercury (Hg)

75 - 125%NC2017/10/26Acid Extractable Molybdenum (Mo)

75 - 125%972017/10/26Acid Extractable Nickel (Ni)

75 - 125%1022017/10/26Acid Extractable Rubidium (Rb)

75 - 125%972017/10/26Acid Extractable Selenium (Se)

75 - 125%972017/10/26Acid Extractable Silver (Ag)

75 - 125%962017/10/26Acid Extractable Strontium (Sr)

75 - 125%1012017/10/26Acid Extractable Thallium (Tl)

75 - 125%992017/10/26Acid Extractable Tin (Sn)

75 - 125%982017/10/26Acid Extractable Uranium (U)

75 - 125%NC2017/10/26Acid Extractable Vanadium (V)

75 - 125%NC2017/10/26Acid Extractable Zinc (Zn)

75 - 125%982017/10/26Acid Extractable Antimony (Sb)Spiked BlankBAN5232257

75 - 125%1022017/10/26Acid Extractable Arsenic (As)

75 - 125%1022017/10/26Acid Extractable Barium (Ba)

75 - 125%1032017/10/26Acid Extractable Beryllium (Be)

75 - 125%1032017/10/26Acid Extractable Bismuth (Bi)

75 - 125%1052017/10/26Acid Extractable Boron (B)

75 - 125%1012017/10/26Acid Extractable Cadmium (Cd)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%1012017/10/26Acid Extractable Chromium (Cr)

75 - 125%1012017/10/26Acid Extractable Cobalt (Co)

75 - 125%992017/10/26Acid Extractable Copper (Cu)

75 - 125%1012017/10/26Acid Extractable Lead (Pb)

75 - 125%1022017/10/26Acid Extractable Lithium (Li)

75 - 125%1032017/10/26Acid Extractable Manganese (Mn)

75 - 125%1062017/10/26Acid Extractable Mercury (Hg)

75 - 125%1032017/10/26Acid Extractable Molybdenum (Mo)

75 - 125%1042017/10/26Acid Extractable Nickel (Ni)

75 - 125%1002017/10/26Acid Extractable Rubidium (Rb)

75 - 125%1052017/10/26Acid Extractable Selenium (Se)

75 - 125%1022017/10/26Acid Extractable Silver (Ag)

75 - 125%1022017/10/26Acid Extractable Strontium (Sr)

75 - 125%1042017/10/26Acid Extractable Thallium (Tl)

75 - 125%1042017/10/26Acid Extractable Tin (Sn)

75 - 125%1032017/10/26Acid Extractable Uranium (U)

75 - 125%1022017/10/26Acid Extractable Vanadium (V)

75 - 125%1012017/10/26Acid Extractable Zinc (Zn)

mg/kg<102017/10/26Acid Extractable Aluminum (Al)Method BlankBAN5232257

mg/kg<2.02017/10/26Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/26Acid Extractable Arsenic (As)

mg/kg<5.02017/10/26Acid Extractable Barium (Ba)

mg/kg<2.02017/10/26Acid Extractable Beryllium (Be)

mg/kg<2.02017/10/26Acid Extractable Bismuth (Bi)

mg/kg<502017/10/26Acid Extractable Boron (B)

mg/kg<0.302017/10/26Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/26Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/26Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/26Acid Extractable Copper (Cu)

mg/kg<502017/10/26Acid Extractable Iron (Fe)

mg/kg<0.502017/10/26Acid Extractable Lead (Pb)

mg/kg<2.02017/10/26Acid Extractable Lithium (Li)

mg/kg<2.02017/10/26Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/26Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/26Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/26Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/26Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/26Acid Extractable Selenium (Se)

mg/kg<0.502017/10/26Acid Extractable Silver (Ag)

mg/kg<5.02017/10/26Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/26Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/26Acid Extractable Tin (Sn)

mg/kg<0.102017/10/26Acid Extractable Uranium (U)

mg/kg<2.02017/10/26Acid Extractable Vanadium (V)

mg/kg<5.02017/10/26Acid Extractable Zinc (Zn)

35%102017/10/26Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5232257

35%NC2017/10/26Acid Extractable Antimony (Sb)

35%2.62017/10/26Acid Extractable Arsenic (As)

35%132017/10/26Acid Extractable Barium (Ba)

35%NC2017/10/26Acid Extractable Beryllium (Be)

35%NC2017/10/26Acid Extractable Bismuth (Bi)

35%NC2017/10/26Acid Extractable Boron (B)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

35%122017/10/26Acid Extractable Cadmium (Cd)

35%122017/10/26Acid Extractable Chromium (Cr)

35%102017/10/26Acid Extractable Cobalt (Co)

35%0.0932017/10/26Acid Extractable Copper (Cu)

35%7.32017/10/26Acid Extractable Iron (Fe)

35%142017/10/26Acid Extractable Lead (Pb)

35%122017/10/26Acid Extractable Lithium (Li)

35%102017/10/26Acid Extractable Manganese (Mn)

35%NC2017/10/26Acid Extractable Mercury (Hg)

35%     49 (5)2017/10/26Acid Extractable Molybdenum (Mo)

35%9.92017/10/26Acid Extractable Nickel (Ni)

35%122017/10/26Acid Extractable Rubidium (Rb)

35%NC2017/10/26Acid Extractable Selenium (Se)

35%NC2017/10/26Acid Extractable Silver (Ag)

35%6.32017/10/26Acid Extractable Strontium (Sr)

35%142017/10/26Acid Extractable Thallium (Tl)

35%122017/10/26Acid Extractable Tin (Sn)

35%7.32017/10/26Acid Extractable Uranium (U)

35%6.82017/10/26Acid Extractable Vanadium (V)

35%2.42017/10/26Acid Extractable Zinc (Zn)

50 - 130%792017/11/01D10-AnthraceneMatrix Spike(FJP563)GTH5232258

50 - 130%902017/11/01D14-Terphenyl (FS)

50 - 130%1062017/11/01D8-Acenaphthylene

30 - 130%932017/11/011-Methylnaphthalene

30 - 130%992017/11/012-Methylnaphthalene

30 - 130%972017/11/01Acenaphthene

30 - 130%992017/11/01Acenaphthylene

30 - 130%842017/11/01Anthracene

30 - 130%842017/11/01Benzo(a)anthracene

30 - 130%962017/11/01Benzo(a)pyrene

30 - 130%1032017/11/01Benzo(b)fluoranthene

30 - 130%952017/11/01Benzo(g,h,i)perylene

30 - 130%962017/11/01Benzo(j)fluoranthene

30 - 130%992017/11/01Benzo(k)fluoranthene

30 - 130%832017/11/01Chrysene

30 - 130%972017/11/01Dibenz(a,h)anthracene

30 - 130%912017/11/01Fluoranthene

30 - 130%992017/11/01Fluorene

30 - 130%992017/11/01Indeno(1,2,3-cd)pyrene

30 - 130%962017/11/01Naphthalene

30 - 130%932017/11/01Perylene

30 - 130%932017/11/01Phenanthrene

30 - 130%832017/11/01Pyrene

50 - 130%882017/11/01D10-AnthraceneSpiked BlankGTH5232258

50 - 130%1022017/11/01D14-Terphenyl (FS)

50 - 130%1032017/11/01D8-Acenaphthylene

30 - 130%932017/11/011-Methylnaphthalene

30 - 130%982017/11/012-Methylnaphthalene

30 - 130%942017/11/01Acenaphthene

30 - 130%982017/11/01Acenaphthylene

30 - 130%892017/11/01Anthracene

30 - 130%882017/11/01Benzo(a)anthracene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%982017/11/01Benzo(a)pyrene

30 - 130%1042017/11/01Benzo(b)fluoranthene

30 - 130%992017/11/01Benzo(g,h,i)perylene

30 - 130%992017/11/01Benzo(j)fluoranthene

30 - 130%1012017/11/01Benzo(k)fluoranthene

30 - 130%872017/11/01Chrysene

30 - 130%1002017/11/01Dibenz(a,h)anthracene

30 - 130%952017/11/01Fluoranthene

30 - 130%982017/11/01Fluorene

30 - 130%1012017/11/01Indeno(1,2,3-cd)pyrene

30 - 130%942017/11/01Naphthalene

30 - 130%972017/11/01Perylene

30 - 130%932017/11/01Phenanthrene

30 - 130%902017/11/01Pyrene

50 - 130%982017/11/01D10-AnthraceneMethod BlankGTH5232258

50 - 130%1162017/11/01D14-Terphenyl (FS)

50 - 130%1122017/11/01D8-Acenaphthylene

mg/kg<0.0102017/11/011-Methylnaphthalene

mg/kg<0.0102017/11/012-Methylnaphthalene

mg/kg<0.0102017/11/01Acenaphthene

mg/kg<0.0102017/11/01Acenaphthylene

mg/kg<0.0102017/11/01Anthracene

mg/kg<0.0102017/11/01Benzo(a)anthracene

mg/kg<0.0102017/11/01Benzo(a)pyrene

mg/kg<0.0102017/11/01Benzo(b)fluoranthene

mg/kg<0.0102017/11/01Benzo(g,h,i)perylene

mg/kg<0.0102017/11/01Benzo(j)fluoranthene

mg/kg<0.0102017/11/01Benzo(k)fluoranthene

mg/kg<0.0102017/11/01Chrysene

mg/kg<0.0102017/11/01Dibenz(a,h)anthracene

mg/kg<0.0102017/11/01Fluoranthene

mg/kg<0.0102017/11/01Fluorene

mg/kg<0.0102017/11/01Indeno(1,2,3-cd)pyrene

mg/kg<0.0102017/11/01Naphthalene

mg/kg<0.0102017/11/01Perylene

mg/kg<0.0102017/11/01Phenanthrene

mg/kg<0.0102017/11/01Pyrene

50%NC2017/11/011-MethylnaphthaleneRPD - Sample/Sample DupGTH5232258

50%NC2017/11/012-Methylnaphthalene

50%NC2017/11/01Acenaphthene

50%NC2017/11/01Acenaphthylene

50%NC2017/11/01Anthracene

50%NC2017/11/01Benzo(a)anthracene

50%NC2017/11/01Benzo(a)pyrene

50%NC2017/11/01Benzo(b)fluoranthene

50%NC2017/11/01Benzo(g,h,i)perylene

50%NC2017/11/01Benzo(j)fluoranthene

50%NC2017/11/01Benzo(k)fluoranthene

50%NC2017/11/01Chrysene

50%NC2017/11/01Dibenz(a,h)anthracene

50%NC2017/11/01Fluoranthene

50%NC2017/11/01Fluorene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2017/11/01Indeno(1,2,3-cd)pyrene

50%NC2017/11/01Naphthalene

50%NC2017/11/01Perylene

50%NC2017/11/01Phenanthrene

50%NC2017/11/01Pyrene

50 - 130%982017/10/27D10-AnthraceneMatrix Spike(FJP587)GTH5232260

50 - 130%962017/10/27D14-Terphenyl (FS)

50 - 130%962017/10/27D8-Acenaphthylene

30 - 130%902017/10/271-Methylnaphthalene

30 - 130%1022017/10/272-Methylnaphthalene

30 - 130%1012017/10/27Acenaphthene

30 - 130%862017/10/27Acenaphthylene

30 - 130%992017/10/27Anthracene

30 - 130%1042017/10/27Benzo(a)anthracene

30 - 130%992017/10/27Benzo(a)pyrene

30 - 130%1002017/10/27Benzo(b)fluoranthene

30 - 130%1052017/10/27Benzo(g,h,i)perylene

30 - 130%1022017/10/27Benzo(j)fluoranthene

30 - 130%982017/10/27Benzo(k)fluoranthene

30 - 130%1042017/10/27Chrysene

30 - 130%1012017/10/27Dibenz(a,h)anthracene

30 - 130%1032017/10/27Fluoranthene

30 - 130%1022017/10/27Fluorene

30 - 130%1022017/10/27Indeno(1,2,3-cd)pyrene

30 - 130%1002017/10/27Naphthalene

30 - 130%1002017/10/27Perylene

30 - 130%982017/10/27Phenanthrene

30 - 130%1002017/10/27Pyrene

50 - 130%942017/10/27D10-AnthraceneSpiked BlankGTH5232260

50 - 130%892017/10/27D14-Terphenyl (FS)

50 - 130%902017/10/27D8-Acenaphthylene

30 - 130%792017/10/271-Methylnaphthalene

30 - 130%872017/10/272-Methylnaphthalene

30 - 130%942017/10/27Acenaphthene

30 - 130%822017/10/27Acenaphthylene

30 - 130%942017/10/27Anthracene

30 - 130%962017/10/27Benzo(a)anthracene

30 - 130%962017/10/27Benzo(a)pyrene

30 - 130%962017/10/27Benzo(b)fluoranthene

30 - 130%1032017/10/27Benzo(g,h,i)perylene

30 - 130%982017/10/27Benzo(j)fluoranthene

30 - 130%962017/10/27Benzo(k)fluoranthene

30 - 130%912017/10/27Chrysene

30 - 130%992017/10/27Dibenz(a,h)anthracene

30 - 130%992017/10/27Fluoranthene

30 - 130%952017/10/27Fluorene

30 - 130%1012017/10/27Indeno(1,2,3-cd)pyrene

30 - 130%892017/10/27Naphthalene

30 - 130%962017/10/27Perylene

30 - 130%932017/10/27Phenanthrene

30 - 130%982017/10/27Pyrene

50 - 130%1082017/10/27D10-AnthraceneMethod BlankGTH5232260
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50 - 130%1052017/10/27D14-Terphenyl (FS)

50 - 130%1052017/10/27D8-Acenaphthylene

mg/kg<0.0102017/10/271-Methylnaphthalene

mg/kg<0.0102017/10/272-Methylnaphthalene

mg/kg<0.0102017/10/27Acenaphthene

mg/kg<0.0102017/10/27Acenaphthylene

mg/kg<0.0102017/10/27Anthracene

mg/kg<0.0102017/10/27Benzo(a)anthracene

mg/kg<0.0102017/10/27Benzo(a)pyrene

mg/kg<0.0102017/10/27Benzo(b)fluoranthene

mg/kg<0.0102017/10/27Benzo(g,h,i)perylene

mg/kg<0.0102017/10/27Benzo(j)fluoranthene

mg/kg<0.0102017/10/27Benzo(k)fluoranthene

mg/kg<0.0102017/10/27Chrysene

mg/kg<0.0102017/10/27Dibenz(a,h)anthracene

mg/kg<0.0102017/10/27Fluoranthene

mg/kg<0.0102017/10/27Fluorene

mg/kg<0.0102017/10/27Indeno(1,2,3-cd)pyrene

mg/kg<0.0102017/10/27Naphthalene

mg/kg<0.0102017/10/27Perylene

mg/kg<0.0102017/10/27Phenanthrene

mg/kg<0.0102017/10/27Pyrene

50%NC2017/10/271-MethylnaphthaleneRPD - Sample/Sample DupGTH5232260

50%NC2017/10/272-Methylnaphthalene

50%NC2017/10/27Acenaphthene

50%NC2017/10/27Acenaphthylene

50%NC2017/10/27Anthracene

50%NC2017/10/27Benzo(a)anthracene

50%NC2017/10/27Benzo(a)pyrene

50%NC2017/10/27Benzo(b)fluoranthene

50%NC2017/10/27Benzo(g,h,i)perylene

50%NC2017/10/27Benzo(j)fluoranthene

50%NC2017/10/27Benzo(k)fluoranthene

50%NC2017/10/27Chrysene

50%NC2017/10/27Dibenz(a,h)anthracene

50%352017/10/27Fluoranthene

50%NC2017/10/27Fluorene

50%NC2017/10/27Indeno(1,2,3-cd)pyrene

50%NC2017/10/27Naphthalene

50%NC2017/10/27Perylene

50%NC2017/10/27Phenanthrene

50%272017/10/27Pyrene

30 - 130%582017/10/31Benzo(j)fluorantheneMatrix SpikeGTH5232295

50 - 130%782017/10/31D10-Anthracene

50 - 130%892017/10/31D14-Terphenyl

50 - 130%762017/10/31D8-Acenaphthylene

30 - 130%542017/10/311-Methylnaphthalene

30 - 130%602017/10/312-Methylnaphthalene

30 - 130%652017/10/31Acenaphthene

30 - 130%662017/10/31Acenaphthylene

30 - 130%672017/10/31Acridine

30 - 130%662017/10/31Anthracene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%732017/10/31Benzo(a)anthracene

30 - 130%572017/10/31Benzo(a)pyrene

30 - 130%632017/10/31Benzo(b)fluoranthene

30 - 130%652017/10/31Benzo(g,h,i)perylene

30 - 130%522017/10/31Benzo(k)fluoranthene

30 - 130%752017/10/31Chrysene

30 - 130%622017/10/31Dibenz(a,h)anthracene

30 - 130%722017/10/31Fluoranthene

30 - 130%672017/10/31Fluorene

30 - 130%622017/10/31Indeno(1,2,3-cd)pyrene

30 - 130%552017/10/31Naphthalene

30 - 130%592017/10/31Perylene

30 - 130%642017/10/31Phenanthrene

30 - 130%712017/10/31Pyrene

30 - 130%     48 (6)2017/10/31Quinoline

30 - 130%722017/10/28Benzo(j)fluorantheneSpiked BlankGTH5232295

50 - 130%892017/10/28D10-Anthracene

50 - 130%842017/10/28D14-Terphenyl

50 - 130%852017/10/28D8-Acenaphthylene

30 - 130%642017/10/281-Methylnaphthalene

30 - 130%682017/10/282-Methylnaphthalene

30 - 130%742017/10/28Acenaphthene

30 - 130%732017/10/28Acenaphthylene

30 - 130%592017/10/28Acridine

30 - 130%712017/10/28Anthracene

30 - 130%692017/10/28Benzo(a)anthracene

30 - 130%662017/10/28Benzo(a)pyrene

30 - 130%652017/10/28Benzo(b)fluoranthene

30 - 130%682017/10/28Benzo(g,h,i)perylene

30 - 130%682017/10/28Benzo(k)fluoranthene

30 - 130%692017/10/28Chrysene

30 - 130%582017/10/28Dibenz(a,h)anthracene

30 - 130%712017/10/28Fluoranthene

30 - 130%712017/10/28Fluorene

30 - 130%642017/10/28Indeno(1,2,3-cd)pyrene

30 - 130%682017/10/28Naphthalene

30 - 130%662017/10/28Perylene

30 - 130%712017/10/28Phenanthrene

30 - 130%712017/10/28Pyrene

30 - 130%512017/10/28Quinoline

ug/L<0.0102017/10/28Benzo(j)fluorantheneMethod BlankGTH5232295

50 - 130%712017/10/28D10-Anthracene

50 - 130%702017/10/28D14-Terphenyl

50 - 130%702017/10/28D8-Acenaphthylene

ug/L<0.0502017/10/281-Methylnaphthalene

ug/L<0.0502017/10/282-Methylnaphthalene

ug/L<0.0102017/10/28Acenaphthene

ug/L<0.0102017/10/28Acenaphthylene

ug/L<0.0502017/10/28Acridine

ug/L<0.0102017/10/28Anthracene

ug/L<0.0102017/10/28Benzo(a)anthracene

ug/L<0.0102017/10/28Benzo(a)pyrene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/L<0.0102017/10/28Benzo(b)fluoranthene

ug/L<0.0102017/10/28Benzo(g,h,i)perylene

ug/L<0.0102017/10/28Benzo(k)fluoranthene

ug/L<0.0102017/10/28Chrysene

ug/L<0.0102017/10/28Dibenz(a,h)anthracene

ug/L<0.0102017/10/28Fluoranthene

ug/L<0.0102017/10/28Fluorene

ug/L<0.0102017/10/28Indeno(1,2,3-cd)pyrene

ug/L<0.202017/10/28Naphthalene

ug/L<0.0102017/10/28Perylene

ug/L<0.0102017/10/28Phenanthrene

ug/L<0.0102017/10/28Pyrene

ug/L<0.0502017/10/28Quinoline

40%NC2017/10/28Benzo(j)fluorantheneRPD - Sample/Sample DupGTH5232295

40%NC2017/10/281-Methylnaphthalene

40%NC2017/10/282-Methylnaphthalene

40%NC2017/10/28Acenaphthene

40%NC2017/10/28Acenaphthylene

40%NC2017/10/28Acridine

40%NC2017/10/28Anthracene

40%NC2017/10/28Benzo(a)anthracene

40%NC2017/10/28Benzo(a)pyrene

40%NC2017/10/28Benzo(b)fluoranthene

40%NC2017/10/28Benzo(g,h,i)perylene

40%NC2017/10/28Benzo(k)fluoranthene

40%NC2017/10/28Chrysene

40%NC2017/10/28Dibenz(a,h)anthracene

40%NC2017/10/28Fluoranthene

40%NC2017/10/28Fluorene

40%NC2017/10/28Indeno(1,2,3-cd)pyrene

40%NC2017/10/28Naphthalene

40%NC2017/10/28Perylene

40%NC2017/10/28Phenanthrene

40%NC2017/10/28Pyrene

40%NC2017/10/28Quinoline

50 - 130%962017/10/272,4,5,6-Tetrachloro-m-xyleneMatrix SpikeJZ5232820

50 - 130%1272017/10/27Decachlorobiphenyl

50 - 130%992017/10/27Aldrin

50 - 130%1032017/10/27a-Chlordane

50 - 130%1042017/10/27g-Chlordane

50 - 130%962017/10/27o,p-DDD

50 - 130%1132017/10/27p,p-DDD

50 - 130%1132017/10/27o,p-DDE

50 - 130%1262017/10/27p,p-DDE

50 - 130%962017/10/27o,p-DDT

50 - 130%1072017/10/27p,p-DDT

50 - 130%1082017/10/27Dieldrin

50 - 130%812017/10/27Lindane

50 - 130%962017/10/27Endosulfan I (alpha)

50 - 130%1202017/10/27Endosulfan II (beta)

50 - 130%1102017/10/27Endrin

50 - 130%842017/10/27Heptachlor
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50 - 130%902017/10/27Heptachlor epoxide

50 - 130%1052017/10/27Hexachlorobenzene

50 - 130%842017/10/27Methoxychlor

30 - 130%912017/10/27alpha-BHC

30 - 130%902017/10/27beta-BHC

30 - 130%942017/10/27delta-BHC

30 - 130%1162017/10/27Endosulfan sulfate

30 - 130%1232017/10/27Endrin aldehyde

30 - 130%1002017/10/27Endrin ketone

30 - 130%1082017/10/27Mirex

30 - 130%1012017/10/27Octachlorostyrene

50 - 130%892017/10/272,4,5,6-Tetrachloro-m-xyleneSpiked BlankJZ5232820

50 - 130%1222017/10/27Decachlorobiphenyl

50 - 130%932017/10/27Aldrin

50 - 130%1032017/10/27a-Chlordane

50 - 130%902017/10/27g-Chlordane

50 - 130%982017/10/27o,p-DDD

50 - 130%1052017/10/27p,p-DDD

50 - 130%1012017/10/27o,p-DDE

50 - 130%1172017/10/27p,p-DDE

50 - 130%822017/10/27o,p-DDT

50 - 130%952017/10/27p,p-DDT

50 - 130%1122017/10/27Dieldrin

50 - 130%802017/10/27Lindane

50 - 130%972017/10/27Endosulfan I (alpha)

50 - 130%1062017/10/27Endosulfan II (beta)

50 - 130%962017/10/27Endrin

50 - 130%812017/10/27Heptachlor

50 - 130%912017/10/27Heptachlor epoxide

50 - 130%972017/10/27Hexachlorobenzene

50 - 130%902017/10/27Methoxychlor

30 - 130%862017/10/27alpha-BHC

30 - 130%922017/10/27beta-BHC

30 - 130%952017/10/27delta-BHC

30 - 130%1092017/10/27Endosulfan sulfate

30 - 130%1162017/10/27Endrin aldehyde

30 - 130%992017/10/27Endrin ketone

30 - 130%972017/10/27Mirex

30 - 130%922017/10/27Octachlorostyrene

50 - 130%882017/10/272,4,5,6-Tetrachloro-m-xyleneSpiked Blank DUPJZ5232820

50 - 130%1182017/10/27Decachlorobiphenyl

60 - 130%932017/10/27Aroclor 1242

30 - 130%1242017/10/27Toxaphene

40%     200 (7)2017/10/27Aroclor 1242RPDJZ5232820

50%     200 (7)2017/10/27Toxaphene

50 - 130%812017/10/272,4,5,6-Tetrachloro-m-xyleneMethod BlankJZ5232820

50 - 130%1112017/10/27Decachlorobiphenyl

ug/g<0.00202017/10/27Aldrin

ug/g<0.00202017/10/27a-Chlordane

ug/g<0.00202017/10/27g-Chlordane

ug/g<0.00202017/10/27o,p-DDD

ug/g<0.00202017/10/27p,p-DDD
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/g<0.00202017/10/27o,p-DDE

ug/g<0.00202017/10/27p,p-DDE

ug/g<0.00202017/10/27o,p-DDT

ug/g<0.00202017/10/27p,p-DDT

ug/g<0.00202017/10/27Dieldrin

ug/g<0.00202017/10/27Lindane

ug/g<0.00202017/10/27Endosulfan I (alpha)

ug/g<0.00202017/10/27Endosulfan II (beta)

ug/g<0.00202017/10/27Endrin

ug/g<0.00202017/10/27Heptachlor

ug/g<0.00202017/10/27Heptachlor epoxide

ug/g<0.00202017/10/27Hexachlorobenzene

ug/g<0.00502017/10/27Methoxychlor

ug/g<0.0152017/10/27Aroclor 1016

ug/g<0.0152017/10/27Aroclor 1221

ug/g<0.0152017/10/27Aroclor 1232

ug/g<0.0152017/10/27Aroclor 1242

ug/g<0.0152017/10/27Aroclor 1248

ug/g<0.0152017/10/27Aroclor 1254

ug/g<0.0152017/10/27Aroclor 1260

ug/g<0.0152017/10/27Aroclor 1262

ug/g<0.0152017/10/27Aroclor 1268

ug/g<0.00202017/10/27alpha-BHC

ug/g<0.00202017/10/27beta-BHC

ug/g<0.00202017/10/27delta-BHC

ug/g<0.00202017/10/27Endosulfan sulfate

ug/g<0.00202017/10/27Endrin aldehyde

ug/g<0.00202017/10/27Endrin ketone

ug/g<0.00202017/10/27Mirex

ug/g<0.00202017/10/27Octachlorostyrene

ug/g<0.0802017/10/27Toxaphene

40%NC2017/10/27AldrinRPD - Sample/Sample DupJZ5232820

40%NC2017/10/27a-Chlordane

40%NC2017/10/27g-Chlordane

40%NC2017/10/27o,p-DDD

40%NC2017/10/27p,p-DDD

40%NC2017/10/27o,p-DDE

40%NC2017/10/27p,p-DDE

40%NC2017/10/27o,p-DDT

40%NC2017/10/27p,p-DDT

40%NC2017/10/27Dieldrin

40%NC2017/10/27Lindane

40%NC2017/10/27Endosulfan I (alpha)

40%NC2017/10/27Endosulfan II (beta)

40%NC2017/10/27Endrin

40%NC2017/10/27Heptachlor

40%NC2017/10/27Heptachlor epoxide

40%NC2017/10/27Hexachlorobenzene

40%NC2017/10/27Methoxychlor

40%NC2017/10/27Aroclor 1016

40%NC2017/10/27Aroclor 1221

40%NC2017/10/27Aroclor 1232
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Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

40%NC2017/10/27Aroclor 1242

40%NC2017/10/27Aroclor 1248

40%NC2017/10/27Aroclor 1254

40%NC2017/10/27Aroclor 1260

50%NC2017/10/27alpha-BHC

50%NC2017/10/27beta-BHC

50%NC2017/10/27delta-BHC

50%NC2017/10/27Endosulfan sulfate

50%NC2017/10/27Endrin aldehyde

50%NC2017/10/27Endrin ketone

50%NC2017/10/27Mirex

50%NC2017/10/27Octachlorostyrene

50%NC2017/10/27Toxaphene

75 - 125%922017/10/27Acid Extractable Antimony (Sb)Matrix SpikeBAN5234500

75 - 125%1102017/10/27Acid Extractable Arsenic (As)

75 - 125%NC2017/10/27Acid Extractable Barium (Ba)

75 - 125%1012017/10/27Acid Extractable Beryllium (Be)

75 - 125%1032017/10/27Acid Extractable Bismuth (Bi)

75 - 125%972017/10/27Acid Extractable Boron (B)

75 - 125%1022017/10/27Acid Extractable Cadmium (Cd)

75 - 125%1022017/10/27Acid Extractable Chromium (Cr)

75 - 125%1002017/10/27Acid Extractable Cobalt (Co)

75 - 125%1002017/10/27Acid Extractable Copper (Cu)

75 - 125%1022017/10/27Acid Extractable Lead (Pb)

75 - 125%1042017/10/27Acid Extractable Lithium (Li)

75 - 125%NC2017/10/27Acid Extractable Manganese (Mn)

75 - 125%1002017/10/27Acid Extractable Mercury (Hg)

75 - 125%1032017/10/27Acid Extractable Molybdenum (Mo)

75 - 125%1022017/10/27Acid Extractable Nickel (Ni)

75 - 125%1022017/10/27Acid Extractable Rubidium (Rb)

75 - 125%1032017/10/27Acid Extractable Selenium (Se)

75 - 125%1052017/10/27Acid Extractable Silver (Ag)

75 - 125%1042017/10/27Acid Extractable Strontium (Sr)

75 - 125%1042017/10/27Acid Extractable Thallium (Tl)

75 - 125%1022017/10/27Acid Extractable Tin (Sn)

75 - 125%1002017/10/27Acid Extractable Uranium (U)

75 - 125%1022017/10/27Acid Extractable Vanadium (V)

75 - 125%1072017/10/27Acid Extractable Zinc (Zn)

75 - 125%1032017/10/27Acid Extractable Antimony (Sb)Spiked BlankBAN5234500

75 - 125%1022017/10/27Acid Extractable Arsenic (As)

75 - 125%972017/10/27Acid Extractable Barium (Ba)

75 - 125%982017/10/27Acid Extractable Beryllium (Be)

75 - 125%1042017/10/27Acid Extractable Bismuth (Bi)

75 - 125%982017/10/27Acid Extractable Boron (B)

75 - 125%1002017/10/27Acid Extractable Cadmium (Cd)

75 - 125%1002017/10/27Acid Extractable Chromium (Cr)

75 - 125%992017/10/27Acid Extractable Cobalt (Co)

75 - 125%982017/10/27Acid Extractable Copper (Cu)

75 - 125%992017/10/27Acid Extractable Lead (Pb)

75 - 125%1002017/10/27Acid Extractable Lithium (Li)

75 - 125%1022017/10/27Acid Extractable Manganese (Mn)

75 - 125%1022017/10/27Acid Extractable Mercury (Hg)
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CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%1012017/10/27Acid Extractable Molybdenum (Mo)

75 - 125%1012017/10/27Acid Extractable Nickel (Ni)

75 - 125%1022017/10/27Acid Extractable Rubidium (Rb)

75 - 125%1012017/10/27Acid Extractable Selenium (Se)

75 - 125%1002017/10/27Acid Extractable Silver (Ag)

75 - 125%1012017/10/27Acid Extractable Strontium (Sr)

75 - 125%1032017/10/27Acid Extractable Thallium (Tl)

75 - 125%1032017/10/27Acid Extractable Tin (Sn)

75 - 125%982017/10/27Acid Extractable Uranium (U)

75 - 125%982017/10/27Acid Extractable Vanadium (V)

75 - 125%1042017/10/27Acid Extractable Zinc (Zn)

mg/kg<102017/10/27Acid Extractable Aluminum (Al)Method BlankBAN5234500

mg/kg<2.02017/10/27Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/27Acid Extractable Arsenic (As)

mg/kg<5.02017/10/27Acid Extractable Barium (Ba)

mg/kg<2.02017/10/27Acid Extractable Beryllium (Be)

mg/kg<2.02017/10/27Acid Extractable Bismuth (Bi)

mg/kg<502017/10/27Acid Extractable Boron (B)

mg/kg<0.302017/10/27Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/27Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/27Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/27Acid Extractable Copper (Cu)

mg/kg<502017/10/27Acid Extractable Iron (Fe)

mg/kg<0.502017/10/27Acid Extractable Lead (Pb)

mg/kg<2.02017/10/27Acid Extractable Lithium (Li)

mg/kg<2.02017/10/27Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/27Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/27Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/27Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/27Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/27Acid Extractable Selenium (Se)

mg/kg<0.502017/10/27Acid Extractable Silver (Ag)

mg/kg<5.02017/10/27Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/27Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/27Acid Extractable Tin (Sn)

mg/kg<0.102017/10/27Acid Extractable Uranium (U)

mg/kg<2.02017/10/27Acid Extractable Vanadium (V)

mg/kg<5.02017/10/27Acid Extractable Zinc (Zn)

35%0.372017/10/27Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5234500

35%NC2017/10/27Acid Extractable Antimony (Sb)

35%302017/10/27Acid Extractable Arsenic (As)

35%2.82017/10/27Acid Extractable Barium (Ba)

35%NC2017/10/27Acid Extractable Beryllium (Be)

35%NC2017/10/27Acid Extractable Bismuth (Bi)

35%NC2017/10/27Acid Extractable Boron (B)

35%NC2017/10/27Acid Extractable Cadmium (Cd)

35%0.182017/10/27Acid Extractable Chromium (Cr)

35%6.12017/10/27Acid Extractable Cobalt (Co)

35%3.22017/10/27Acid Extractable Copper (Cu)

35%1.42017/10/27Acid Extractable Iron (Fe)

35%1.52017/10/27Acid Extractable Lead (Pb)

35%4.42017/10/27Acid Extractable Lithium (Li)
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

35%9.62017/10/27Acid Extractable Manganese (Mn)

35%NC2017/10/27Acid Extractable Mercury (Hg)

35%NC2017/10/27Acid Extractable Molybdenum (Mo)

35%6.62017/10/27Acid Extractable Nickel (Ni)

35%4.02017/10/27Acid Extractable Rubidium (Rb)

35%NC2017/10/27Acid Extractable Selenium (Se)

35%NC2017/10/27Acid Extractable Silver (Ag)

35%242017/10/27Acid Extractable Strontium (Sr)

35%NC2017/10/27Acid Extractable Thallium (Tl)

35%NC2017/10/27Acid Extractable Tin (Sn)

35%1.42017/10/27Acid Extractable Uranium (U)

35%3.52017/10/27Acid Extractable Vanadium (V)

35%4.02017/10/27Acid Extractable Zinc (Zn)

30 - 130%1102017/10/27DecachlorobiphenylMatrix Spike(FJP708)CBR5234526

30 - 130%1162017/10/27Aroclor 1254

30 - 130%1062017/10/27DecachlorobiphenylSpiked BlankCBR5234526

30 - 130%1002017/10/27Aroclor 1254

30 - 130%1052017/10/27DecachlorobiphenylMethod BlankCBR5234526

ug/g<0.0502017/10/27Aroclor 1016

ug/g<0.0502017/10/27Aroclor 1221

ug/g<0.0502017/10/27Aroclor 1232

ug/g<0.0502017/10/27Aroclor 1248

ug/g<0.0502017/10/27Aroclor 1242

ug/g<0.0502017/10/27Aroclor 1254

ug/g<0.0502017/10/27Aroclor 1260

50%NC2017/10/27Aroclor 1016RPD - Sample/Sample DupCBR5234526

50%NC2017/10/27Aroclor 1221

50%NC2017/10/27Aroclor 1232

50%NC2017/10/27Aroclor 1248

50%NC2017/10/27Aroclor 1242

50%NC2017/10/27Aroclor 1254

50%NC2017/10/27Aroclor 1260

50 - 130%1052017/10/29D10-AnthraceneMatrix Spike(FJP694)GTH5234534

50 - 130%1102017/10/29D14-Terphenyl (FS)

50 - 130%1002017/10/29D8-Acenaphthylene

30 - 130%872017/10/291-Methylnaphthalene

30 - 130%952017/10/292-Methylnaphthalene

30 - 130%972017/10/29Acenaphthene

30 - 130%982017/10/29Acenaphthylene

30 - 130%952017/10/29Anthracene

30 - 130%942017/10/29Benzo(a)anthracene

30 - 130%972017/10/29Benzo(a)pyrene

30 - 130%982017/10/29Benzo(b)fluoranthene

30 - 130%1002017/10/29Benzo(g,h,i)perylene

30 - 130%1012017/10/29Benzo(j)fluoranthene

30 - 130%1022017/10/29Benzo(k)fluoranthene

30 - 130%932017/10/29Chrysene

30 - 130%942017/10/29Dibenz(a,h)anthracene

30 - 130%1002017/10/29Fluoranthene

30 - 130%952017/10/29Fluorene

30 - 130%962017/10/29Indeno(1,2,3-cd)pyrene

30 - 130%872017/10/29Naphthalene
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%982017/10/29Perylene

30 - 130%1072017/10/29Phenanthrene

30 - 130%992017/10/29Pyrene

50 - 130%1042017/10/29D10-AnthraceneSpiked BlankGTH5234534

50 - 130%1052017/10/29D14-Terphenyl (FS)

50 - 130%1022017/10/29D8-Acenaphthylene

30 - 130%882017/10/291-Methylnaphthalene

30 - 130%912017/10/292-Methylnaphthalene

30 - 130%992017/10/29Acenaphthene

30 - 130%992017/10/29Acenaphthylene

30 - 130%1032017/10/29Anthracene

30 - 130%932017/10/29Benzo(a)anthracene

30 - 130%972017/10/29Benzo(a)pyrene

30 - 130%952017/10/29Benzo(b)fluoranthene

30 - 130%992017/10/29Benzo(g,h,i)perylene

30 - 130%1052017/10/29Benzo(j)fluoranthene

30 - 130%992017/10/29Benzo(k)fluoranthene

30 - 130%902017/10/29Chrysene

30 - 130%942017/10/29Dibenz(a,h)anthracene

30 - 130%1012017/10/29Fluoranthene

30 - 130%962017/10/29Fluorene

30 - 130%952017/10/29Indeno(1,2,3-cd)pyrene

30 - 130%872017/10/29Naphthalene

30 - 130%972017/10/29Perylene

30 - 130%1012017/10/29Phenanthrene

30 - 130%962017/10/29Pyrene

50 - 130%1002017/10/29D10-AnthraceneMethod BlankGTH5234534

50 - 130%982017/10/29D14-Terphenyl (FS)

50 - 130%942017/10/29D8-Acenaphthylene

mg/kg<0.0102017/10/291-Methylnaphthalene

mg/kg<0.0102017/10/292-Methylnaphthalene

mg/kg<0.0102017/10/29Acenaphthene

mg/kg<0.0102017/10/29Acenaphthylene

mg/kg<0.0102017/10/29Anthracene

mg/kg<0.0102017/10/29Benzo(a)anthracene

mg/kg<0.0102017/10/29Benzo(a)pyrene

mg/kg<0.0102017/10/29Benzo(b)fluoranthene

mg/kg<0.0102017/10/29Benzo(g,h,i)perylene

mg/kg<0.0102017/10/29Benzo(j)fluoranthene

mg/kg<0.0102017/10/29Benzo(k)fluoranthene

mg/kg<0.0102017/10/29Chrysene

mg/kg<0.0102017/10/29Dibenz(a,h)anthracene

mg/kg<0.0102017/10/29Fluoranthene

mg/kg<0.0102017/10/29Fluorene

mg/kg<0.0102017/10/29Indeno(1,2,3-cd)pyrene

mg/kg<0.0102017/10/29Naphthalene

mg/kg<0.0102017/10/29Perylene

mg/kg<0.0102017/10/29Phenanthrene

mg/kg<0.0102017/10/29Pyrene

50%NC2017/10/291-MethylnaphthaleneRPD - Sample/Sample DupGTH5234534

50%NC2017/10/292-Methylnaphthalene

50%NC2017/10/29Acenaphthene
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2017/10/29Acenaphthylene

50%NC2017/10/29Anthracene

50%NC2017/10/29Benzo(a)anthracene

50%NC2017/10/29Benzo(a)pyrene

50%NC2017/10/29Benzo(b)fluoranthene

50%NC2017/10/29Benzo(g,h,i)perylene

50%NC2017/10/29Benzo(j)fluoranthene

50%NC2017/10/29Benzo(k)fluoranthene

50%NC2017/10/29Chrysene

50%NC2017/10/29Dibenz(a,h)anthracene

50%NC2017/10/29Fluoranthene

50%NC2017/10/29Fluorene

50%NC2017/10/29Indeno(1,2,3-cd)pyrene

50%NC2017/10/29Naphthalene

50%NC2017/10/29Perylene

50%NC2017/10/29Phenanthrene

50%NC2017/10/29Pyrene

75 - 125%NC2017/10/27Acid Extractable Antimony (Sb)Matrix Spike(FJP582)BAN5234588

75 - 125%962017/10/27Acid Extractable Arsenic (As)

75 - 125%902017/10/27Acid Extractable Barium (Ba)

75 - 125%982017/10/27Acid Extractable Beryllium (Be)

75 - 125%992017/10/27Acid Extractable Bismuth (Bi)

75 - 125%962017/10/27Acid Extractable Boron (B)

75 - 125%982017/10/27Acid Extractable Cadmium (Cd)

75 - 125%902017/10/27Acid Extractable Chromium (Cr)

75 - 125%942017/10/27Acid Extractable Cobalt (Co)

75 - 125%NC2017/10/27Acid Extractable Copper (Cu)

75 - 125%832017/10/27Acid Extractable Lead (Pb)

75 - 125%1012017/10/27Acid Extractable Lithium (Li)

75 - 125%NC2017/10/27Acid Extractable Manganese (Mn)

75 - 125%1102017/10/27Acid Extractable Mercury (Hg)

75 - 125%1242017/10/27Acid Extractable Molybdenum (Mo)

75 - 125%932017/10/27Acid Extractable Nickel (Ni)

75 - 125%972017/10/27Acid Extractable Rubidium (Rb)

75 - 125%982017/10/27Acid Extractable Selenium (Se)

75 - 125%982017/10/27Acid Extractable Silver (Ag)

75 - 125%992017/10/27Acid Extractable Strontium (Sr)

75 - 125%982017/10/27Acid Extractable Thallium (Tl)

75 - 125%982017/10/27Acid Extractable Tin (Sn)

75 - 125%962017/10/27Acid Extractable Uranium (U)

75 - 125%912017/10/27Acid Extractable Vanadium (V)

75 - 125%NC2017/10/27Acid Extractable Zinc (Zn)

75 - 125%1002017/10/27Acid Extractable Antimony (Sb)Spiked BlankBAN5234588

75 - 125%1002017/10/27Acid Extractable Arsenic (As)

75 - 125%982017/10/27Acid Extractable Barium (Ba)

75 - 125%982017/10/27Acid Extractable Beryllium (Be)

75 - 125%1022017/10/27Acid Extractable Bismuth (Bi)

75 - 125%1062017/10/27Acid Extractable Boron (B)

75 - 125%1002017/10/27Acid Extractable Cadmium (Cd)

75 - 125%982017/10/27Acid Extractable Chromium (Cr)

75 - 125%972017/10/27Acid Extractable Cobalt (Co)

75 - 125%972017/10/27Acid Extractable Copper (Cu)
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QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

75 - 125%972017/10/27Acid Extractable Lead (Pb)

75 - 125%992017/10/27Acid Extractable Lithium (Li)

75 - 125%992017/10/27Acid Extractable Manganese (Mn)

75 - 125%1122017/10/27Acid Extractable Mercury (Hg)

75 - 125%1012017/10/27Acid Extractable Molybdenum (Mo)

75 - 125%992017/10/27Acid Extractable Nickel (Ni)

75 - 125%1002017/10/27Acid Extractable Rubidium (Rb)

75 - 125%1012017/10/27Acid Extractable Selenium (Se)

75 - 125%982017/10/27Acid Extractable Silver (Ag)

75 - 125%1012017/10/27Acid Extractable Strontium (Sr)

75 - 125%1022017/10/27Acid Extractable Thallium (Tl)

75 - 125%1042017/10/27Acid Extractable Tin (Sn)

75 - 125%972017/10/27Acid Extractable Uranium (U)

75 - 125%972017/10/27Acid Extractable Vanadium (V)

75 - 125%1022017/10/27Acid Extractable Zinc (Zn)

mg/kg<102017/10/27Acid Extractable Aluminum (Al)Method BlankBAN5234588

mg/kg<2.02017/10/27Acid Extractable Antimony (Sb)

mg/kg<2.02017/10/27Acid Extractable Arsenic (As)

mg/kg<5.02017/10/27Acid Extractable Barium (Ba)

mg/kg<2.02017/10/27Acid Extractable Beryllium (Be)

mg/kg<2.02017/10/27Acid Extractable Bismuth (Bi)

mg/kg<502017/10/27Acid Extractable Boron (B)

mg/kg<0.302017/10/27Acid Extractable Cadmium (Cd)

mg/kg<2.02017/10/27Acid Extractable Chromium (Cr)

mg/kg<1.02017/10/27Acid Extractable Cobalt (Co)

mg/kg<2.02017/10/27Acid Extractable Copper (Cu)

mg/kg<502017/10/27Acid Extractable Iron (Fe)

mg/kg<0.502017/10/27Acid Extractable Lead (Pb)

mg/kg<2.02017/10/27Acid Extractable Lithium (Li)

mg/kg<2.02017/10/27Acid Extractable Manganese (Mn)

mg/kg<0.102017/10/27Acid Extractable Mercury (Hg)

mg/kg<2.02017/10/27Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/10/27Acid Extractable Nickel (Ni)

mg/kg<2.02017/10/27Acid Extractable Rubidium (Rb)

mg/kg<1.02017/10/27Acid Extractable Selenium (Se)

mg/kg<0.502017/10/27Acid Extractable Silver (Ag)

mg/kg<5.02017/10/27Acid Extractable Strontium (Sr)

mg/kg<0.102017/10/27Acid Extractable Thallium (Tl)

mg/kg<2.02017/10/27Acid Extractable Tin (Sn)

mg/kg<0.102017/10/27Acid Extractable Uranium (U)

mg/kg<2.02017/10/27Acid Extractable Vanadium (V)

mg/kg<5.02017/10/27Acid Extractable Zinc (Zn)

35%0.00772017/10/27Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5234588

35%182017/10/27Acid Extractable Antimony (Sb)

35%2.82017/10/27Acid Extractable Arsenic (As)

35%5.22017/10/27Acid Extractable Barium (Ba)

35%NC2017/10/27Acid Extractable Beryllium (Be)

35%NC2017/10/27Acid Extractable Bismuth (Bi)

35%NC2017/10/27Acid Extractable Boron (B)

35%NC2017/10/27Acid Extractable Cadmium (Cd)

35%242017/10/27Acid Extractable Chromium (Cr)

35%7.42017/10/27Acid Extractable Cobalt (Co)
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

35%4.32017/10/27Acid Extractable Copper (Cu)

35%0.712017/10/27Acid Extractable Iron (Fe)

35%     58 (8)2017/10/27Acid Extractable Lead (Pb)

35%5.92017/10/27Acid Extractable Lithium (Li)

35%3.92017/10/27Acid Extractable Manganese (Mn)

35%5.82017/10/27Acid Extractable Mercury (Hg)

35%NC2017/10/27Acid Extractable Molybdenum (Mo)

35%6.02017/10/27Acid Extractable Nickel (Ni)

35%5.12017/10/27Acid Extractable Rubidium (Rb)

35%NC2017/10/27Acid Extractable Selenium (Se)

35%NC2017/10/27Acid Extractable Silver (Ag)

35%8.52017/10/27Acid Extractable Strontium (Sr)

35%192017/10/27Acid Extractable Thallium (Tl)

35%NC2017/10/27Acid Extractable Tin (Sn)

35%9.32017/10/27Acid Extractable Uranium (U)

35%8.42017/10/27Acid Extractable Vanadium (V)

35%6.22017/10/27Acid Extractable Zinc (Zn)

50 - 130%1002017/10/29D10-AnthraceneMatrix Spike(FJP642)GTH5234665

50 - 130%912017/10/29D14-Terphenyl

50 - 130%902017/10/29D8-Acenaphthylene

30 - 130%722017/10/291-Methylnaphthalene

30 - 130%792017/10/292-Methylnaphthalene

30 - 130%792017/10/29Acenaphthene

30 - 130%732017/10/29Acenaphthylene

30 - 130%742017/10/29Anthracene

30 - 130%772017/10/29Benzo(a)anthracene

30 - 130%502017/10/29Benzo(a)pyrene

30 - 130%622017/10/29Benzo(b)fluoranthene

30 - 130%     40 (9)2017/10/29Benzo(g,h,i)perylene

30 - 130%582017/10/29Benzo(j)fluoranthene

30 - 130%632017/10/29Benzo(k)fluoranthene

30 - 130%802017/10/29Chrysene

30 - 130%     49 (9)2017/10/29Dibenz(a,h)anthracene

30 - 130%762017/10/29Fluoranthene

30 - 130%812017/10/29Fluorene

30 - 130%     44 (9)2017/10/29Indeno(1,2,3-cd)pyrene

30 - 130%732017/10/29Naphthalene

30 - 130%     49 (9)2017/10/29Perylene

30 - 130%852017/10/29Phenanthrene

30 - 130%722017/10/29Pyrene

50 - 130%1002017/10/29D10-AnthraceneSpiked BlankGTH5234665

50 - 130%1082017/10/29D14-Terphenyl

50 - 130%1052017/10/29D8-Acenaphthylene

30 - 130%822017/10/291-Methylnaphthalene

30 - 130%832017/10/292-Methylnaphthalene

30 - 130%912017/10/29Acenaphthene

30 - 130%882017/10/29Acenaphthylene

30 - 130%922017/10/29Anthracene

30 - 130%932017/10/29Benzo(a)anthracene

30 - 130%842017/10/29Benzo(a)pyrene

30 - 130%972017/10/29Benzo(b)fluoranthene

30 - 130%882017/10/29Benzo(g,h,i)perylene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%912017/10/29Benzo(j)fluoranthene

30 - 130%872017/10/29Benzo(k)fluoranthene

30 - 130%972017/10/29Chrysene

30 - 130%842017/10/29Dibenz(a,h)anthracene

30 - 130%982017/10/29Fluoranthene

30 - 130%912017/10/29Fluorene

30 - 130%802017/10/29Indeno(1,2,3-cd)pyrene

30 - 130%822017/10/29Naphthalene

30 - 130%862017/10/29Perylene

30 - 130%1042017/10/29Phenanthrene

30 - 130%942017/10/29Pyrene

50 - 130%902017/10/29D10-AnthraceneMethod BlankGTH5234665

50 - 130%822017/10/29D14-Terphenyl

50 - 130%892017/10/29D8-Acenaphthylene

mg/kg<0.00502017/10/291-Methylnaphthalene

mg/kg<0.00502017/10/292-Methylnaphthalene

mg/kg<0.00502017/10/29Acenaphthene

mg/kg<0.00502017/10/29Acenaphthylene

mg/kg<0.00502017/10/29Anthracene

mg/kg<0.00502017/10/29Benzo(a)anthracene

mg/kg<0.00502017/10/29Benzo(a)pyrene

mg/kg<0.00502017/10/29Benzo(b)fluoranthene

mg/kg<0.00502017/10/29Benzo(g,h,i)perylene

mg/kg<0.00502017/10/29Benzo(j)fluoranthene

mg/kg<0.00502017/10/29Benzo(k)fluoranthene

mg/kg<0.00502017/10/29Chrysene

mg/kg<0.00502017/10/29Dibenz(a,h)anthracene

mg/kg<0.00502017/10/29Fluoranthene

mg/kg<0.00502017/10/29Fluorene

mg/kg<0.00502017/10/29Indeno(1,2,3-cd)pyrene

mg/kg<0.00502017/10/29Naphthalene

mg/kg<0.00502017/10/29Perylene

mg/kg<0.00502017/10/29Phenanthrene

mg/kg<0.00502017/10/29Pyrene

50%NC2017/10/291-MethylnaphthaleneRPD - Sample/Sample DupGTH5234665

50%NC2017/10/292-Methylnaphthalene

50%NC2017/10/29Acenaphthene

50%NC2017/10/29Acenaphthylene

50%NC2017/10/29Anthracene

50%NC2017/10/29Benzo(a)anthracene

50%NC2017/10/29Benzo(a)pyrene

50%NC2017/10/29Benzo(b)fluoranthene

50%NC2017/10/29Benzo(g,h,i)perylene

50%NC2017/10/29Benzo(j)fluoranthene

50%NC2017/10/29Benzo(k)fluoranthene

50%NC2017/10/29Chrysene

50%NC2017/10/29Dibenz(a,h)anthracene

50%NC2017/10/29Fluoranthene

50%NC2017/10/29Fluorene

50%NC2017/10/29Indeno(1,2,3-cd)pyrene

50%NC2017/10/29Naphthalene

50%NC2017/10/29Perylene
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50%NC2017/10/29Phenanthrene

50%NC2017/10/29Pyrene

25%8.52017/10/27MoistureRPD - Sample/Sample DupDBF5234745

30 - 130%1022017/10/31DecachlorobiphenylMatrix SpikeCBR5234764

30 - 130%1052017/10/31Aroclor 1254

30 - 130%992017/10/31DecachlorobiphenylSpiked BlankCBR5234764

30 - 130%1042017/10/31Aroclor 1254

30 - 130%962017/10/31DecachlorobiphenylMethod BlankCBR5234764

ug/g<0.0502017/10/31Aroclor 1016

ug/g<0.0502017/10/31Aroclor 1221

ug/g<0.0502017/10/31Aroclor 1232

ug/g<0.0502017/10/31Aroclor 1248

ug/g<0.0502017/10/31Aroclor 1242

ug/g<0.0502017/10/31Aroclor 1254

ug/g<0.0502017/10/31Aroclor 1260

50%NC2017/10/31Aroclor 1016RPD - Sample/Sample DupCBR5234764

50%NC2017/10/31Aroclor 1221

50%NC2017/10/31Aroclor 1232

50%NC2017/10/31Aroclor 1248

50%NC2017/10/31Aroclor 1242

50%NC2017/10/31Aroclor 1254

50%NC2017/10/31Aroclor 1260

30 - 130%902017/10/272-FluorobiphenylMatrix Spike(FJP581)MYI5234901

30 - 130%842017/10/27Bendiocarb

30 - 130%872017/10/27D14-Terphenyl (FS)

30 - 130%842017/10/27D5-Nitrobenzene

30 - 130%672017/10/27Dimethoate

30 - 130%852017/10/27Fenchlorphos (Ronnel)

30 - 130%872017/10/27Fonofos

30 - 130%912017/10/27Metolachlor

30 - 130%742017/10/27Mevinphos

30 - 130%892017/10/27Triallate

30 - 130%842017/10/27Trifluralin

30 - 130%742017/10/27Demeton-S

30 - 130%842017/10/27Dichlorvos

30 - 130%772017/10/27Phosmet

30 - 130%802017/10/27Fenthion

30 - 130%872017/10/27Ethion

30 - 130%1022017/10/27Guthion (Azinphos-methyl)

30 - 130%832017/10/27Phorate

30 - 130%812017/10/27Terbufos

30 - 130%792017/10/27Aldicarb

30 - 130%982017/10/27Atrazine

30 - 130%762017/10/27Carbaryl

30 - 130%842017/10/27Carbofuran

30 - 130%892017/10/27Cyanazine (Bladex)

30 - 130%822017/10/27Diazinon

30 - 130%802017/10/27Parathion Ethyl

30 - 130%822017/10/27Parathion Methyl

30 - 130%682017/10/27Prometryne

30 - 130%892017/10/27Malathion

30 - 130%752017/10/27Simazine
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Maxxam Job #: B7N4148
Report Date: 2018/03/29
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%912017/10/27Chlorpyrifos (Dursban)

30 - 130%932017/10/272-FluorobiphenylSpiked BlankMYI5234901

30 - 130%832017/10/27Bendiocarb

30 - 130%912017/10/27D14-Terphenyl (FS)

30 - 130%912017/10/27D5-Nitrobenzene

30 - 130%802017/10/27Dimethoate

30 - 130%922017/10/27Fenchlorphos (Ronnel)

30 - 130%902017/10/27Fonofos

30 - 130%942017/10/27Metolachlor

30 - 130%822017/10/27Mevinphos

30 - 130%892017/10/27Triallate

30 - 130%802017/10/27Trifluralin

30 - 130%802017/10/27Demeton-S

30 - 130%952017/10/27Dichlorvos

30 - 130%692017/10/27Phosmet

30 - 130%852017/10/27Fenthion

30 - 130%782017/10/27Ethion

30 - 130%852017/10/27Guthion (Azinphos-methyl)

30 - 130%832017/10/27Phorate

30 - 130%812017/10/27Terbufos

30 - 130%782017/10/27Aldicarb

30 - 130%912017/10/27Atrazine

30 - 130%702017/10/27Carbaryl

30 - 130%832017/10/27Carbofuran

30 - 130%852017/10/27Cyanazine (Bladex)

30 - 130%852017/10/27Diazinon

30 - 130%792017/10/27Parathion Ethyl

30 - 130%772017/10/27Parathion Methyl

30 - 130%922017/10/27Prometryne

30 - 130%812017/10/27Malathion

30 - 130%812017/10/27Simazine

30 - 130%942017/10/27Chlorpyrifos (Dursban)

30 - 130%932017/10/272-FluorobiphenylMethod BlankMYI5234901

ug/g<5.02017/10/27Bendiocarb

30 - 130%902017/10/27D14-Terphenyl (FS)

30 - 130%912017/10/27D5-Nitrobenzene

ug/g<5.02017/10/27Dimethoate

ug/g<5.02017/10/27Fenchlorphos (Ronnel)

ug/g<5.02017/10/27Fonofos

ug/g<102017/10/27Metolachlor

ug/g<5.02017/10/27Mevinphos

ug/g<5.02017/10/27Triallate

ug/g<5.02017/10/27Trifluralin

ug/g<5.02017/10/27Demeton-S

ug/g<5.02017/10/27Dichlorvos

ug/g<5.02017/10/27Phosmet

ug/g<5.02017/10/27Fenthion

ug/g<5.02017/10/27Ethion

ug/g<5.02017/10/27Guthion (Azinphos-methyl)

ug/g<5.02017/10/27Phorate

ug/g<5.02017/10/27Terbufos

ug/g<5.02017/10/27Aldicarb
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SNC-Lavalin Inc
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/g<5.02017/10/27Atrazine

ug/g<5.02017/10/27Carbaryl

ug/g<5.02017/10/27Carbofuran

ug/g<5.02017/10/27Cyanazine (Bladex)

ug/g<5.02017/10/27Diazinon

ug/g<5.02017/10/27Parathion Ethyl

ug/g<5.02017/10/27Parathion Methyl

ug/g<5.02017/10/27Prometryne

ug/g<5.02017/10/27Malathion

ug/g<5.02017/10/27Simazine

ug/g<5.02017/10/27Chlorpyrifos (Dursban)

40%NC2017/10/27BendiocarbRPD - Sample/Sample DupMYI5234901

50%NC2017/10/27Dimethoate

50%NC2017/10/27Fenchlorphos (Ronnel)

50%NC2017/10/27Fonofos

50%NC2017/10/27Metolachlor

50%NC2017/10/27Mevinphos

50%NC2017/10/27Triallate

50%NC2017/10/27Trifluralin

50%NC2017/10/27Demeton-S

50%NC2017/10/27Dichlorvos

50%NC2017/10/27Phosmet

50%NC2017/10/27Fenthion

50%NC2017/10/27Ethion

50%NC2017/10/27Guthion (Azinphos-methyl)

50%NC2017/10/27Phorate

50%NC2017/10/27Terbufos

50%NC2017/10/27Aldicarb

50%NC2017/10/27Atrazine

50%NC2017/10/27Carbaryl

50%NC2017/10/27Carbofuran

50%NC2017/10/27Cyanazine (Bladex)

50%NC2017/10/27Diazinon

50%NC2017/10/27Parathion Ethyl

50%NC2017/10/27Parathion Methyl

50%NC2017/10/27Prometryne

50%NC2017/10/27Malathion

50%NC2017/10/27Simazine

50%NC2017/10/27Chlorpyrifos (Dursban)

50 - 130%822017/10/302,4,5,6-Tetrachloro-m-xyleneMatrix SpikeMAK5235180

50 - 130%1112017/10/30Decachlorobiphenyl

50 - 130%952017/10/30Aldrin

50 - 130%1012017/10/30a-Chlordane

50 - 130%912017/10/30g-Chlordane

50 - 130%962017/10/30o,p-DDD

50 - 130%952017/10/30p,p-DDD

50 - 130%1022017/10/30o,p-DDE

50 - 130%1252017/10/30p,p-DDE

50 - 130%832017/10/30o,p-DDT

50 - 130%872017/10/30p,p-DDT

50 - 130%1052017/10/30Dieldrin

50 - 130%772017/10/30Lindane
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SNC-Lavalin Inc
Client Project #: 649806
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

50 - 130%912017/10/30Endosulfan I (alpha)

50 - 130%882017/10/30Endosulfan II (beta)

50 - 130%882017/10/30Endrin

50 - 130%822017/10/30Heptachlor

50 - 130%862017/10/30Heptachlor epoxide

50 - 130%962017/10/30Hexachlorobenzene

50 - 130%792017/10/30Methoxychlor

30 - 130%862017/10/30alpha-BHC

30 - 130%872017/10/30beta-BHC

30 - 130%922017/10/30delta-BHC

30 - 130%1042017/10/30Endosulfan sulfate

30 - 130%1022017/10/30Endrin aldehyde

30 - 130%952017/10/30Endrin ketone

30 - 130%982017/10/30Mirex

30 - 130%972017/10/30Octachlorostyrene

50 - 130%802017/10/302,4,5,6-Tetrachloro-m-xyleneSpiked BlankMAK5235180

50 - 130%1062017/10/30Decachlorobiphenyl

50 - 130%892017/10/30Aldrin

50 - 130%942017/10/30a-Chlordane

50 - 130%842017/10/30g-Chlordane

50 - 130%882017/10/30o,p-DDD

50 - 130%862017/10/30p,p-DDD

50 - 130%952017/10/30o,p-DDE

50 - 130%1152017/10/30p,p-DDE

50 - 130%772017/10/30o,p-DDT

50 - 130%812017/10/30p,p-DDT

50 - 130%992017/10/30Dieldrin

50 - 130%722017/10/30Lindane

50 - 130%842017/10/30Endosulfan I (alpha)

50 - 130%822017/10/30Endosulfan II (beta)

50 - 130%812017/10/30Endrin

50 - 130%792017/10/30Heptachlor

50 - 130%812017/10/30Heptachlor epoxide

50 - 130%912017/10/30Hexachlorobenzene

50 - 130%762017/10/30Methoxychlor

30 - 130%832017/10/30alpha-BHC

30 - 130%792017/10/30beta-BHC

30 - 130%822017/10/30delta-BHC

30 - 130%952017/10/30Endosulfan sulfate

30 - 130%932017/10/30Endrin aldehyde

30 - 130%882017/10/30Endrin ketone

30 - 130%932017/10/30Mirex

30 - 130%892017/10/30Octachlorostyrene

50 - 130%782017/10/302,4,5,6-Tetrachloro-m-xyleneSpiked Blank DUPMAK5235180

50 - 130%1122017/10/30Decachlorobiphenyl

60 - 130%902017/10/30Aroclor 1242

30 - 130%1292017/10/30Toxaphene

40%     200 (7)2017/10/30Aroclor 1242RPDMAK5235180

50%     200 (7)2017/10/30Toxaphene

50 - 130%842017/10/302,4,5,6-Tetrachloro-m-xyleneMethod BlankMAK5235180

50 - 130%1122017/10/30Decachlorobiphenyl

ug/g<0.00202017/10/30Aldrin
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

ug/g<0.00202017/10/30a-Chlordane

ug/g<0.00202017/10/30g-Chlordane

ug/g<0.00202017/10/30o,p-DDD

ug/g<0.00202017/10/30p,p-DDD

ug/g<0.00202017/10/30o,p-DDE

ug/g<0.00202017/10/30p,p-DDE

ug/g<0.00202017/10/30o,p-DDT

ug/g<0.00202017/10/30p,p-DDT

ug/g<0.00202017/10/30Dieldrin

ug/g<0.00202017/10/30Lindane

ug/g<0.00202017/10/30Endosulfan I (alpha)

ug/g<0.00202017/10/30Endosulfan II (beta)

ug/g<0.00202017/10/30Endrin

ug/g<0.00202017/10/30Heptachlor

ug/g<0.00202017/10/30Heptachlor epoxide

ug/g<0.00202017/10/30Hexachlorobenzene

ug/g<0.00502017/10/30Methoxychlor

ug/g<0.0152017/10/30Aroclor 1016

ug/g<0.0152017/10/30Aroclor 1221

ug/g<0.0152017/10/30Aroclor 1232

ug/g<0.0152017/10/30Aroclor 1242

ug/g<0.0152017/10/30Aroclor 1248

ug/g<0.0152017/10/30Aroclor 1254

ug/g<0.0152017/10/30Aroclor 1260

ug/g<0.0152017/10/30Aroclor 1262

ug/g<0.0152017/10/30Aroclor 1268

ug/g<0.00202017/10/30alpha-BHC

ug/g<0.00202017/10/30beta-BHC

ug/g<0.00202017/10/30delta-BHC

ug/g<0.00202017/10/30Endosulfan sulfate

ug/g<0.00202017/10/30Endrin aldehyde

ug/g<0.00202017/10/30Endrin ketone

ug/g<0.00202017/10/30Mirex

ug/g<0.00202017/10/30Octachlorostyrene

ug/g<0.0802017/10/30Toxaphene

40%NC2017/10/30AldrinRPD - Sample/Sample DupMAK5235180

40%NC2017/10/30a-Chlordane

40%NC2017/10/30g-Chlordane

40%NC2017/10/30o,p-DDD

40%NC2017/10/30p,p-DDD

40%NC2017/10/30o,p-DDE

40%NC2017/10/30p,p-DDE

40%NC2017/10/30o,p-DDT

40%NC2017/10/30p,p-DDT

40%NC2017/10/30Dieldrin

40%NC2017/10/30Lindane

40%NC2017/10/30Endosulfan I (alpha)

40%NC2017/10/30Endosulfan II (beta)

40%NC2017/10/30Endrin

40%NC2017/10/30Heptachlor

40%NC2017/10/30Heptachlor epoxide

40%NC2017/10/30Hexachlorobenzene
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QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
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40%NC2017/10/30Methoxychlor

40%NC2017/10/30Aroclor 1016

40%NC2017/10/30Aroclor 1221

40%NC2017/10/30Aroclor 1232

40%NC2017/10/30Aroclor 1242

40%NC2017/10/30Aroclor 1248

40%NC2017/10/30Aroclor 1254

40%NC2017/10/30Aroclor 1260

40%NC2017/10/30Aroclor 1262

40%NC2017/10/30Aroclor 1268

50%NC2017/10/30alpha-BHC

50%NC2017/10/30beta-BHC

50%NC2017/10/30delta-BHC

50%NC2017/10/30Endosulfan sulfate

50%NC2017/10/30Endrin aldehyde

50%NC2017/10/30Endrin ketone

50%NC2017/10/30Mirex

50%NC2017/10/30Octachlorostyrene

50%NC2017/10/30Toxaphene

60 - 130%992017/10/28o-TerphenylMatrix SpikeZZ5235390

50 - 130%992017/10/28F2 (C10-C16 Hydrocarbons)

50 - 130%942017/10/28F3 (C16-C34 Hydrocarbons)

50 - 130%952017/10/28F4 (C34-C50 Hydrocarbons)

60 - 130%1022017/10/28o-TerphenylSpiked BlankZZ5235390

60 - 130%892017/10/28F2 (C10-C16 Hydrocarbons)

60 - 130%882017/10/28F3 (C16-C34 Hydrocarbons)

60 - 130%932017/10/28F4 (C34-C50 Hydrocarbons)

60 - 130%992017/10/28o-TerphenylMethod BlankZZ5235390

ug/L<1002017/10/28F2 (C10-C16 Hydrocarbons)

ug/L<2002017/10/28F3 (C16-C34 Hydrocarbons)

ug/L<2002017/10/28F4 (C34-C50 Hydrocarbons)

30%NC2017/10/28F2 (C10-C16 Hydrocarbons)RPD - Sample/Sample DupZZ5235390

30%NC2017/10/28F3 (C16-C34 Hydrocarbons)

30%NC2017/10/28F4 (C34-C50 Hydrocarbons)

70 - 130%1022017/10/271,4-DifluorobenzeneMatrix SpikeH_W5235711

70 - 130%992017/10/274-Bromofluorobenzene

70 - 130%992017/10/27D10-Ethylbenzene

70 - 130%1042017/10/27D4-1,2-Dichloroethane

70 - 130%962017/10/27Benzene

70 - 130%952017/10/27Toluene

70 - 130%972017/10/27Ethylbenzene

70 - 130%1012017/10/27o-Xylene

70 - 130%982017/10/27p+m-Xylene

70 - 130%792017/10/27F1 (C6-C10)

70 - 130%1032017/10/271,4-DifluorobenzeneSpiked BlankH_W5235711

70 - 130%1022017/10/274-Bromofluorobenzene

70 - 130%1012017/10/27D10-Ethylbenzene

70 - 130%1062017/10/27D4-1,2-Dichloroethane

70 - 130%992017/10/27Benzene

70 - 130%962017/10/27Toluene

70 - 130%972017/10/27Ethylbenzene

70 - 130%992017/10/27o-Xylene
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70 - 130%1002017/10/27p+m-Xylene

70 - 130%902017/10/27F1 (C6-C10)

70 - 130%1012017/10/271,4-DifluorobenzeneMethod BlankH_W5235711

70 - 130%1002017/10/274-Bromofluorobenzene

70 - 130%1022017/10/27D10-Ethylbenzene

70 - 130%1052017/10/27D4-1,2-Dichloroethane

ug/L<0.202017/10/27Benzene

ug/L<0.202017/10/27Toluene

ug/L<0.202017/10/27Ethylbenzene

ug/L<0.202017/10/27o-Xylene

ug/L<0.402017/10/27p+m-Xylene

ug/L<0.402017/10/27Total Xylenes

ug/L<252017/10/27F1 (C6-C10)

ug/L<252017/10/27F1 (C6-C10) - BTEX

30%NC2017/10/27F1 (C6-C10)RPD - Sample/Sample DupH_W5235711

30%NC2017/10/27F1 (C6-C10) - BTEX

90 - 110%992017/10/30Sieve - #200 (>0.075mm)QC StandardBBD5237768

%<12017/10/30Sieve - #200 (>0.075mm)Method BlankBBD5237768

%100,
RDL=1

2017/10/30Sieve - Pan

25%1.12017/10/30Sieve - #200 (>0.075mm)RPD - Sample/Sample DupBBD5237768

25%6.72017/10/30Sieve - Pan

30 - 130%992017/10/31DecachlorobiphenylMatrix SpikeCBR5237942

30 - 130%1282017/10/31Aroclor 1254

30 - 130%992017/10/31DecachlorobiphenylSpiked BlankCBR5237942

30 - 130%1112017/10/31Aroclor 1254

30 - 130%992017/10/31DecachlorobiphenylMethod BlankCBR5237942

ug/g<0.0502017/10/31Aroclor 1016

ug/g<0.0502017/10/31Aroclor 1221

ug/g<0.0502017/10/31Aroclor 1232

ug/g<0.0502017/10/31Aroclor 1248

ug/g<0.0502017/10/31Aroclor 1242

ug/g<0.0502017/10/31Aroclor 1254

ug/g<0.0502017/10/31Aroclor 1260

50%NC2017/10/31Aroclor 1016RPD - Sample/Sample DupCBR5237942

50%NC2017/10/31Aroclor 1221

50%NC2017/10/31Aroclor 1232

50%NC2017/10/31Aroclor 1248

50%NC2017/10/31Aroclor 1242

50%NC2017/10/31Aroclor 1254

50%322017/10/31Aroclor 1260

90 - 110%982017/11/01Sieve - #200 (>0.075mm)QC StandardBBD5239637

%<12017/11/01Sieve - #200 (>0.075mm)Method BlankBBD5239637

%100,
RDL=1

2017/11/01Sieve - Pan

25%132017/11/01Sieve - #200 (>0.075mm)RPD - Sample/Sample DupBBD5239637

25%172017/11/01Sieve - Pan

75 - 125%NC2017/11/09Acid Extractable Antimony (Sb)Matrix SpikeBAN5254226

75 - 125%972017/11/09Acid Extractable Arsenic (As)

75 - 125%NC2017/11/09Acid Extractable Barium (Ba)

75 - 125%982017/11/09Acid Extractable Beryllium (Be)

75 - 125%1022017/11/09Acid Extractable Bismuth (Bi)
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75 - 125%982017/11/09Acid Extractable Boron (B)

75 - 125%972017/11/09Acid Extractable Cadmium (Cd)

75 - 125%942017/11/09Acid Extractable Chromium (Cr)

75 - 125%932017/11/09Acid Extractable Cobalt (Co)

75 - 125%922017/11/09Acid Extractable Copper (Cu)

75 - 125%1042017/11/09Acid Extractable Lead (Pb)

75 - 125%1032017/11/09Acid Extractable Lithium (Li)

75 - 125%NC2017/11/09Acid Extractable Manganese (Mn)

75 - 125%962017/11/09Acid Extractable Mercury (Hg)

75 - 125%942017/11/09Acid Extractable Molybdenum (Mo)

75 - 125%922017/11/09Acid Extractable Nickel (Ni)

75 - 125%1002017/11/09Acid Extractable Rubidium (Rb)

75 - 125%962017/11/09Acid Extractable Selenium (Se)

75 - 125%962017/11/09Acid Extractable Silver (Ag)

75 - 125%1202017/11/09Acid Extractable Strontium (Sr)

75 - 125%992017/11/09Acid Extractable Thallium (Tl)

75 - 125%1092017/11/09Acid Extractable Tin (Sn)

75 - 125%1032017/11/09Acid Extractable Uranium (U)

75 - 125%1022017/11/09Acid Extractable Vanadium (V)

75 - 125%NC2017/11/09Acid Extractable Zinc (Zn)

75 - 125%1012017/11/08Acid Extractable Antimony (Sb)Spiked BlankBAN5254226

75 - 125%962017/11/08Acid Extractable Arsenic (As)

75 - 125%1002017/11/08Acid Extractable Barium (Ba)

75 - 125%972017/11/08Acid Extractable Beryllium (Be)

75 - 125%1022017/11/08Acid Extractable Bismuth (Bi)

75 - 125%1082017/11/08Acid Extractable Boron (B)

75 - 125%972017/11/08Acid Extractable Cadmium (Cd)

75 - 125%932017/11/08Acid Extractable Chromium (Cr)

75 - 125%922017/11/08Acid Extractable Cobalt (Co)

75 - 125%902017/11/08Acid Extractable Copper (Cu)

75 - 125%992017/11/08Acid Extractable Lead (Pb)

75 - 125%1002017/11/08Acid Extractable Lithium (Li)

75 - 125%972017/11/08Acid Extractable Manganese (Mn)

75 - 125%1032017/11/08Acid Extractable Mercury (Hg)

75 - 125%972017/11/08Acid Extractable Molybdenum (Mo)

75 - 125%912017/11/08Acid Extractable Nickel (Ni)

75 - 125%972017/11/08Acid Extractable Rubidium (Rb)

75 - 125%992017/11/08Acid Extractable Selenium (Se)

75 - 125%1002017/11/08Acid Extractable Silver (Ag)

75 - 125%1002017/11/08Acid Extractable Strontium (Sr)

75 - 125%1002017/11/08Acid Extractable Thallium (Tl)

75 - 125%1022017/11/08Acid Extractable Tin (Sn)

75 - 125%1002017/11/08Acid Extractable Uranium (U)

75 - 125%952017/11/08Acid Extractable Vanadium (V)

75 - 125%942017/11/08Acid Extractable Zinc (Zn)

mg/kg<102017/11/08Acid Extractable Aluminum (Al)Method BlankBAN5254226

mg/kg<2.02017/11/08Acid Extractable Antimony (Sb)

mg/kg<2.02017/11/08Acid Extractable Arsenic (As)

mg/kg<5.02017/11/08Acid Extractable Barium (Ba)

mg/kg<2.02017/11/08Acid Extractable Beryllium (Be)

mg/kg<2.02017/11/08Acid Extractable Bismuth (Bi)

mg/kg<502017/11/08Acid Extractable Boron (B)
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mg/kg<0.302017/11/08Acid Extractable Cadmium (Cd)

mg/kg<2.02017/11/08Acid Extractable Chromium (Cr)

mg/kg<1.02017/11/08Acid Extractable Cobalt (Co)

mg/kg<2.02017/11/08Acid Extractable Copper (Cu)

mg/kg<502017/11/08Acid Extractable Iron (Fe)

mg/kg<0.502017/11/08Acid Extractable Lead (Pb)

mg/kg<2.02017/11/08Acid Extractable Lithium (Li)

mg/kg<2.02017/11/08Acid Extractable Manganese (Mn)

mg/kg<0.102017/11/08Acid Extractable Mercury (Hg)

mg/kg<2.02017/11/08Acid Extractable Molybdenum (Mo)

mg/kg<2.02017/11/08Acid Extractable Nickel (Ni)

mg/kg<2.02017/11/08Acid Extractable Rubidium (Rb)

mg/kg<1.02017/11/08Acid Extractable Selenium (Se)

mg/kg<0.502017/11/08Acid Extractable Silver (Ag)

mg/kg<5.02017/11/08Acid Extractable Strontium (Sr)

mg/kg<0.102017/11/08Acid Extractable Thallium (Tl)

mg/kg<2.02017/11/08Acid Extractable Tin (Sn)

mg/kg<0.102017/11/08Acid Extractable Uranium (U)

mg/kg<2.02017/11/08Acid Extractable Vanadium (V)

mg/kg<5.02017/11/08Acid Extractable Zinc (Zn)

35%212017/11/09Acid Extractable Aluminum (Al)RPD - Sample/Sample DupBAN5254226

35%     160 (5)2017/11/09Acid Extractable Antimony (Sb)

35%NC2017/11/09Acid Extractable Arsenic (As)

35%232017/11/09Acid Extractable Barium (Ba)

35%NC2017/11/09Acid Extractable Beryllium (Be)

35%NC2017/11/09Acid Extractable Bismuth (Bi)

35%NC2017/11/09Acid Extractable Boron (B)

35%302017/11/09Acid Extractable Cadmium (Cd)

35%     66 (5)2017/11/09Acid Extractable Chromium (Cr)

35%7.42017/11/09Acid Extractable Cobalt (Co)

35%302017/11/09Acid Extractable Copper (Cu)

35%312017/11/09Acid Extractable Iron (Fe)

35%     62 (5)2017/11/09Acid Extractable Lead (Pb)

35%152017/11/09Acid Extractable Lithium (Li)

35%222017/11/09Acid Extractable Manganese (Mn)

35%NC2017/11/09Acid Extractable Mercury (Hg)

35%NC2017/11/09Acid Extractable Molybdenum (Mo)

35%202017/11/09Acid Extractable Nickel (Ni)

35%8.92017/11/09Acid Extractable Rubidium (Rb)

35%NC2017/11/09Acid Extractable Selenium (Se)

35%NC2017/11/09Acid Extractable Silver (Ag)

35%172017/11/09Acid Extractable Strontium (Sr)

35%NC2017/11/09Acid Extractable Thallium (Tl)

35%NC2017/11/09Acid Extractable Tin (Sn)

35%202017/11/09Acid Extractable Uranium (U)

35%     61 (5)2017/11/09Acid Extractable Vanadium (V)

35%272017/11/09Acid Extractable Zinc (Zn)

30 - 130%992017/11/23C13-1234678 HeptaCDDMatrix SpikeAGU5278896

30 - 130%872017/11/23C13-1234678 HeptaCDF

30 - 130%832017/11/23C13-123678 HexaCDD

30 - 130%742017/11/23C13-123678 HexaCDF

30 - 130%1182017/11/23C13-12378 PentaCDD
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30 - 130%772017/11/23C13-12378 PentaCDF

30 - 130%732017/11/23C13-2378 TetraCDD

30 - 130%622017/11/23C13-2378 TetraCDF

30 - 130%1122017/11/23C13-OCDD

80 - 140%982017/11/232,3,7,8-Tetra CDD

80 - 140%1032017/11/231,2,3,7,8-Penta CDD

80 - 140%1102017/11/231,2,3,4,7,8-Hexa CDD

80 - 140%962017/11/231,2,3,6,7,8-Hexa CDD

80 - 140%1052017/11/231,2,3,7,8,9-Hexa CDD

80 - 140%1022017/11/231,2,3,4,6,7,8-Hepta CDD

80 - 140%1002017/11/23Octa CDD

80 - 140%932017/11/232,3,7,8-Tetra CDF

80 - 140%982017/11/231,2,3,7,8-Penta CDF

80 - 140%1062017/11/232,3,4,7,8-Penta CDF

80 - 140%1072017/11/231,2,3,4,7,8-Hexa CDF

80 - 140%912017/11/231,2,3,6,7,8-Hexa CDF

80 - 140%1022017/11/232,3,4,6,7,8-Hexa CDF

80 - 140%1022017/11/231,2,3,7,8,9-Hexa CDF

80 - 140%1042017/11/231,2,3,4,6,7,8-Hepta CDF

80 - 140%1052017/11/231,2,3,4,7,8,9-Hepta CDF

80 - 140%972017/11/23Octa CDF

30 - 130%992017/11/23C13-1234678 HeptaCDDSpiked BlankAGU5278896

30 - 130%882017/11/23C13-1234678 HeptaCDF

30 - 130%872017/11/23C13-123678 HexaCDD

30 - 130%762017/11/23C13-123678 HexaCDF

30 - 130%1242017/11/23C13-12378 PentaCDD

30 - 130%812017/11/23C13-12378 PentaCDF

30 - 130%752017/11/23C13-2378 TetraCDD

30 - 130%622017/11/23C13-2378 TetraCDF

30 - 130%1172017/11/23C13-OCDD

80 - 140%1032017/11/232,3,7,8-Tetra CDD

80 - 140%992017/11/231,2,3,7,8-Penta CDD

80 - 140%1122017/11/231,2,3,4,7,8-Hexa CDD

80 - 140%972017/11/231,2,3,6,7,8-Hexa CDD

80 - 140%1042017/11/231,2,3,7,8,9-Hexa CDD

80 - 140%1092017/11/231,2,3,4,6,7,8-Hepta CDD

80 - 140%972017/11/23Octa CDD

80 - 140%952017/11/232,3,7,8-Tetra CDF

80 - 140%962017/11/231,2,3,7,8-Penta CDF

80 - 140%1082017/11/232,3,4,7,8-Penta CDF

80 - 140%1092017/11/231,2,3,4,7,8-Hexa CDF

80 - 140%912017/11/231,2,3,6,7,8-Hexa CDF

80 - 140%1032017/11/232,3,4,6,7,8-Hexa CDF

80 - 140%1052017/11/231,2,3,7,8,9-Hexa CDF

80 - 140%1062017/11/231,2,3,4,6,7,8-Hepta CDF

80 - 140%1052017/11/231,2,3,4,7,8,9-Hepta CDF

80 - 140%942017/11/23Octa CDF

30 - 130%972017/11/23C13-1234678 HeptaCDDSpiked Blank DUPAGU5278896

30 - 130%902017/11/23C13-1234678 HeptaCDF

30 - 130%842017/11/23C13-123678 HexaCDD

30 - 130%772017/11/23C13-123678 HexaCDF

30 - 130%1172017/11/23C13-12378 PentaCDD
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30 - 130%832017/11/23C13-12378 PentaCDF

30 - 130%812017/11/23C13-2378 TetraCDD

30 - 130%652017/11/23C13-2378 TetraCDF

30 - 130%1182017/11/23C13-OCDD

80 - 140%972017/11/232,3,7,8-Tetra CDD

80 - 140%1102017/11/231,2,3,7,8-Penta CDD

80 - 140%1112017/11/231,2,3,4,7,8-Hexa CDD

80 - 140%1022017/11/231,2,3,6,7,8-Hexa CDD

80 - 140%1122017/11/231,2,3,7,8,9-Hexa CDD

80 - 140%1112017/11/231,2,3,4,6,7,8-Hepta CDD

80 - 140%1002017/11/23Octa CDD

80 - 140%982017/11/232,3,7,8-Tetra CDF

80 - 140%972017/11/231,2,3,7,8-Penta CDF

80 - 140%1062017/11/232,3,4,7,8-Penta CDF

80 - 140%1062017/11/231,2,3,4,7,8-Hexa CDF

80 - 140%932017/11/231,2,3,6,7,8-Hexa CDF

80 - 140%1002017/11/232,3,4,6,7,8-Hexa CDF

80 - 140%1052017/11/231,2,3,7,8,9-Hexa CDF

80 - 140%1082017/11/231,2,3,4,6,7,8-Hepta CDF

80 - 140%1082017/11/231,2,3,4,7,8,9-Hepta CDF

80 - 140%982017/11/23Octa CDF

25%6.02017/11/232,3,7,8-Tetra CDDRPDAGU5278896

25%112017/11/231,2,3,7,8-Penta CDD

25%0.902017/11/231,2,3,4,7,8-Hexa CDD

25%5.02017/11/231,2,3,6,7,8-Hexa CDD

25%7.42017/11/231,2,3,7,8,9-Hexa CDD

25%1.82017/11/231,2,3,4,6,7,8-Hepta CDD

25%3.02017/11/23Octa CDD

25%3.12017/11/232,3,7,8-Tetra CDF

25%1.02017/11/231,2,3,7,8-Penta CDF

25%1.92017/11/232,3,4,7,8-Penta CDF

25%2.82017/11/231,2,3,4,7,8-Hexa CDF

25%2.22017/11/231,2,3,6,7,8-Hexa CDF

25%3.02017/11/232,3,4,6,7,8-Hexa CDF

25%02017/11/231,2,3,7,8,9-Hexa CDF

25%1.92017/11/231,2,3,4,6,7,8-Hepta CDF

25%2.82017/11/231,2,3,4,7,8,9-Hepta CDF

25%4.22017/11/23Octa CDF

30 - 130%1122017/11/22C13-1234678 HeptaCDDMethod BlankAGU5278896

30 - 130%982017/11/22C13-1234678 HeptaCDF

30 - 130%912017/11/22C13-123678 HexaCDD

30 - 130%852017/11/22C13-123678 HexaCDF

30 - 130%1252017/11/22C13-12378 PentaCDD

30 - 130%842017/11/22C13-12378 PentaCDF

30 - 130%772017/11/22C13-2378 TetraCDD

30 - 130%652017/11/22C13-2378 TetraCDF

30 - 130     131 (10)2017/11/22C13-OCDD

pg/g<0.118,
EDL=0.118

2017/11/222,3,7,8-Tetra CDD

pg/g<0.0910,
EDL=0.0910

2017/11/221,2,3,7,8-Penta CDD
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Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

pg/g<0.101,
EDL=0.101

2017/11/221,2,3,4,7,8-Hexa CDD

pg/g<0.101,
EDL=0.101

2017/11/221,2,3,6,7,8-Hexa CDD

pg/g<0.0906,
EDL=0.0906

2017/11/221,2,3,7,8,9-Hexa CDD

pg/g<0.107,
EDL=0.107

2017/11/221,2,3,4,6,7,8-Hepta CDD

pg/g<0.205,
EDL=0.205 (11)

2017/11/22Octa CDD

pg/g<0.118,
EDL=0.118

2017/11/22Total Tetra CDD

pg/g<0.0910,
EDL=0.0910

2017/11/22Total Penta CDD

pg/g<0.0973,
EDL=0.0973

2017/11/22Total Hexa CDD

pg/g<0.107,
EDL=0.107

2017/11/22Total Hepta CDD

pg/g<0.0836,
EDL=0.0836

2017/11/222,3,7,8-Tetra CDF

pg/g<0.121,
EDL=0.121

2017/11/221,2,3,7,8-Penta CDF

pg/g<0.120,
EDL=0.120

2017/11/222,3,4,7,8-Penta CDF

pg/g<0.0517,
EDL=0.0517

2017/11/221,2,3,4,7,8-Hexa CDF

pg/g<0.0503,
EDL=0.0503

2017/11/221,2,3,6,7,8-Hexa CDF

pg/g<0.0565,
EDL=0.0565

2017/11/222,3,4,6,7,8-Hexa CDF

pg/g<0.0619,
EDL=0.0619

2017/11/221,2,3,7,8,9-Hexa CDF

pg/g<0.0561,
EDL=0.0561

2017/11/221,2,3,4,6,7,8-Hepta CDF

pg/g<0.0747,
EDL=0.0747

2017/11/221,2,3,4,7,8,9-Hepta CDF

pg/g<0.100,
EDL=0.100

2017/11/22Octa CDF

pg/g<0.0836,
EDL=0.0836

2017/11/22Total Tetra CDF

pg/g<0.121,
EDL=0.121

2017/11/22Total Penta CDF

pg/g<0.0548,
EDL=0.0548

2017/11/22Total Hexa CDF

pg/g<0.0641,
EDL=0.0641

2017/11/22Total Hepta CDF

25%NC2017/11/262,3,7,8-Tetra CDDRPD - Sample/Sample DupAGU5278896

25%NC2017/11/261,2,3,7,8-Penta CDD

25%NC2017/11/261,2,3,4,7,8-Hexa CDD

25%NC2017/11/261,2,3,6,7,8-Hexa CDD

25%NC2017/11/261,2,3,7,8,9-Hexa CDD

25%NC2017/11/261,2,3,4,6,7,8-Hepta CDD

Page 184 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

25%NC2017/11/26Octa CDD

25%     NC (12)2017/11/26Total Tetra CDD

25%     NC (12)2017/11/26Total Penta CDD

25%     NC (12)2017/11/26Total Hexa CDD

25%NC2017/11/26Total Hepta CDD

25%NC2017/11/262,3,7,8-Tetra CDF

25%NC2017/11/261,2,3,7,8-Penta CDF

25%NC2017/11/262,3,4,7,8-Penta CDF

25%NC2017/11/261,2,3,4,7,8-Hexa CDF

25%NC2017/11/261,2,3,6,7,8-Hexa CDF

25%NC2017/11/262,3,4,6,7,8-Hexa CDF

25%NC2017/11/261,2,3,7,8,9-Hexa CDF

25%NC2017/11/261,2,3,4,6,7,8-Hepta CDF

25%NC2017/11/261,2,3,4,7,8,9-Hepta CDF

25%NC2017/11/26Octa CDF

25%     NC (12)2017/11/26Total Tetra CDF

25%NC2017/11/26Total Penta CDF

25%NC2017/11/26Total Hexa CDF

25%NC2017/11/26Total Hepta CDF

30 - 130%702017/12/02C13-1234678 HeptaCDDMatrix SpikeCXU5292455

30 - 130%692017/12/02C13-1234678 HeptaCDF

30 - 130%702017/12/02C13-123678 HexaCDD

30 - 130%692017/12/02C13-123678 HexaCDF

30 - 130%632017/12/02C13-12378 PentaCDD

30 - 130%602017/12/02C13-12378 PentaCDF

30 - 130%832017/12/02C13-2378 TetraCDD

30 - 130%662017/12/02C13-2378 TetraCDF

30 - 130%762017/12/02C13-OCDD

80 - 140%1012017/12/022,3,7,8-Tetra CDD

80 - 140%1042017/12/021,2,3,7,8-Penta CDD

80 - 140%1152017/12/021,2,3,4,7,8-Hexa CDD

80 - 140%982017/12/021,2,3,6,7,8-Hexa CDD

80 - 140%1132017/12/021,2,3,7,8,9-Hexa CDD

80 - 140%1042017/12/021,2,3,4,6,7,8-Hepta CDD

80 - 140%1122017/12/02Octa CDD

80 - 140%1012017/12/022,3,7,8-Tetra CDF

80 - 140%1012017/12/021,2,3,7,8-Penta CDF

80 - 140%1022017/12/022,3,4,7,8-Penta CDF

80 - 140%1142017/12/021,2,3,4,7,8-Hexa CDF

80 - 140%1072017/12/021,2,3,6,7,8-Hexa CDF

80 - 140%1102017/12/022,3,4,6,7,8-Hexa CDF

80 - 140%1182017/12/021,2,3,7,8,9-Hexa CDF

80 - 140%1092017/12/021,2,3,4,6,7,8-Hepta CDF

80 - 140%1192017/12/021,2,3,4,7,8,9-Hepta CDF

80 - 140%1062017/12/02Octa CDF

30 - 130%792017/12/02C13-1234678 HeptaCDDSpiked BlankCXU5292455

30 - 130%852017/12/02C13-1234678 HeptaCDF

30 - 130%842017/12/02C13-123678 HexaCDD

30 - 130%872017/12/02C13-123678 HexaCDF

30 - 130%802017/12/02C13-12378 PentaCDD

30 - 130%732017/12/02C13-12378 PentaCDF

30 - 130%1012017/12/02C13-2378 TetraCDD
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Report Date: 2018/03/29

SNC-Lavalin Inc
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CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%822017/12/02C13-2378 TetraCDF

30 - 130%772017/12/02C13-OCDD

80 - 140%1052017/12/022,3,7,8-Tetra CDD

80 - 140%1052017/12/021,2,3,7,8-Penta CDD

80 - 140%1172017/12/021,2,3,4,7,8-Hexa CDD

80 - 140%1012017/12/021,2,3,6,7,8-Hexa CDD

80 - 140%1212017/12/021,2,3,7,8,9-Hexa CDD

80 - 140%1092017/12/021,2,3,4,6,7,8-Hepta CDD

80 - 140%1112017/12/02Octa CDD

80 - 140%1052017/12/022,3,7,8-Tetra CDF

80 - 140%1052017/12/021,2,3,7,8-Penta CDF

80 - 140%1072017/12/022,3,4,7,8-Penta CDF

80 - 140%1162017/12/021,2,3,4,7,8-Hexa CDF

80 - 140%1112017/12/021,2,3,6,7,8-Hexa CDF

80 - 140%1162017/12/022,3,4,6,7,8-Hexa CDF

80 - 140%1222017/12/021,2,3,7,8,9-Hexa CDF

80 - 140%1142017/12/021,2,3,4,6,7,8-Hepta CDF

80 - 140%1162017/12/021,2,3,4,7,8,9-Hepta CDF

80 - 140%1122017/12/02Octa CDF

30 - 130%782017/12/02C13-1234678 HeptaCDDSpiked Blank DUPCXU5292455

30 - 130%872017/12/02C13-1234678 HeptaCDF

30 - 130%852017/12/02C13-123678 HexaCDD

30 - 130%842017/12/02C13-123678 HexaCDF

30 - 130%672017/12/02C13-12378 PentaCDD

30 - 130%642017/12/02C13-12378 PentaCDF

30 - 130%1042017/12/02C13-2378 TetraCDD

30 - 130%852017/12/02C13-2378 TetraCDF

30 - 130%802017/12/02C13-OCDD

80 - 140%1022017/12/022,3,7,8-Tetra CDD

80 - 140%1052017/12/021,2,3,7,8-Penta CDD

80 - 140%1112017/12/021,2,3,4,7,8-Hexa CDD

80 - 140%982017/12/021,2,3,6,7,8-Hexa CDD

80 - 140%1102017/12/021,2,3,7,8,9-Hexa CDD

80 - 140%1042017/12/021,2,3,4,6,7,8-Hepta CDD

80 - 140%1082017/12/02Octa CDD

80 - 140%1062017/12/022,3,7,8-Tetra CDF

80 - 140%1032017/12/021,2,3,7,8-Penta CDF

80 - 140%1092017/12/022,3,4,7,8-Penta CDF

80 - 140%1142017/12/021,2,3,4,7,8-Hexa CDF

80 - 140%1102017/12/021,2,3,6,7,8-Hexa CDF

80 - 140%1152017/12/022,3,4,6,7,8-Hexa CDF

80 - 140%1252017/12/021,2,3,7,8,9-Hexa CDF

80 - 140%1112017/12/021,2,3,4,6,7,8-Hepta CDF

80 - 140%1152017/12/021,2,3,4,7,8,9-Hepta CDF

80 - 140%1152017/12/02Octa CDF

25%2.92017/12/022,3,7,8-Tetra CDDRPDCXU5292455

25%02017/12/021,2,3,7,8-Penta CDD

25%5.32017/12/021,2,3,4,7,8-Hexa CDD

25%3.02017/12/021,2,3,6,7,8-Hexa CDD

25%9.52017/12/021,2,3,7,8,9-Hexa CDD

25%4.72017/12/021,2,3,4,6,7,8-Hepta CDD

25%2.72017/12/02Octa CDD
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

25%0.952017/12/022,3,7,8-Tetra CDF

25%1.92017/12/021,2,3,7,8-Penta CDF

25%1.92017/12/022,3,4,7,8-Penta CDF

25%1.72017/12/021,2,3,4,7,8-Hexa CDF

25%0.902017/12/021,2,3,6,7,8-Hexa CDF

25%0.872017/12/022,3,4,6,7,8-Hexa CDF

25%2.42017/12/021,2,3,7,8,9-Hexa CDF

25%2.72017/12/021,2,3,4,6,7,8-Hepta CDF

25%0.872017/12/021,2,3,4,7,8,9-Hepta CDF

25%2.62017/12/02Octa CDF

30 - 130%772017/12/01C13-1234678 HeptaCDDMethod BlankCXU5292455

30 - 130%852017/12/01C13-1234678 HeptaCDF

30 - 130%872017/12/01C13-123678 HexaCDD

30 - 130%892017/12/01C13-123678 HexaCDF

30 - 130%832017/12/01C13-12378 PentaCDD

30 - 130%732017/12/01C13-12378 PentaCDF

30 - 130%952017/12/01C13-2378 TetraCDD

30 - 130%752017/12/01C13-2378 TetraCDF

30 - 130%722017/12/01C13-OCDD

pg/g<0.110,
EDL=0.110

2017/12/012,3,7,8-Tetra CDD

pg/g<0.115,
EDL=0.115

2017/12/011,2,3,7,8-Penta CDD

pg/g<0.115,
EDL=0.115

2017/12/011,2,3,4,7,8-Hexa CDD

pg/g<0.113,
EDL=0.113

2017/12/011,2,3,6,7,8-Hexa CDD

pg/g<0.105,
EDL=0.105

2017/12/011,2,3,7,8,9-Hexa CDD

pg/g0.209,
EDL=0.113

2017/12/011,2,3,4,6,7,8-Hepta CDD

pg/g<1.31,
EDL=1.31 (12)

2017/12/01Octa CDD

pg/g<0.110,
EDL=0.110

2017/12/01Total Tetra CDD

pg/g<0.115,
EDL=0.115

2017/12/01Total Penta CDD

pg/g<0.111,
EDL=0.111

2017/12/01Total Hexa CDD

pg/g0.379,
EDL=0.113

2017/12/01Total Hepta CDD

pg/g<0.113,
EDL=0.113

2017/12/012,3,7,8-Tetra CDF

pg/g<0.109,
EDL=0.109

2017/12/011,2,3,7,8-Penta CDF

pg/g<0.111,
EDL=0.111

2017/12/012,3,4,7,8-Penta CDF

pg/g<0.112,
EDL=0.112

2017/12/011,2,3,4,7,8-Hexa CDF

pg/g<0.112,
EDL=0.112

2017/12/011,2,3,6,7,8-Hexa CDF
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QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

pg/g<0.120,
EDL=0.120

2017/12/012,3,4,6,7,8-Hexa CDF

pg/g<0.130,
EDL=0.130

2017/12/011,2,3,7,8,9-Hexa CDF

pg/g0.203,
EDL=0.0991

2017/12/011,2,3,4,6,7,8-Hepta CDF

pg/g<0.119,
EDL=0.119

2017/12/011,2,3,4,7,8,9-Hepta CDF

pg/g<0.197,
EDL=0.197 (12)

2017/12/01Octa CDF

pg/g<0.113,
EDL=0.113

2017/12/01Total Tetra CDF

pg/g<0.110,
EDL=0.110

2017/12/01Total Penta CDF

pg/g<0.118,
EDL=0.118

2017/12/01Total Hexa CDF

pg/g0.203,
EDL=0.108

2017/12/01Total Hepta CDF

25%NC2017/12/022,3,7,8-Tetra CDDRPD - Sample/Sample DupCXU5292455

25%NC2017/12/021,2,3,7,8-Penta CDD

25%NC2017/12/021,2,3,4,7,8-Hexa CDD

25%NC2017/12/021,2,3,6,7,8-Hexa CDD

25%     NC (12)2017/12/021,2,3,7,8,9-Hexa CDD

25%NC2017/12/021,2,3,4,6,7,8-Hepta CDD

25%NC2017/12/02Octa CDD

25%NC2017/12/02Total Tetra CDD

25%NC2017/12/02Total Penta CDD

25%NC2017/12/02Total Hexa CDD

25%NC2017/12/02Total Hepta CDD

25%NC2017/12/022,3,7,8-Tetra CDF

25%NC2017/12/021,2,3,7,8-Penta CDF

25%     NC (13)2017/12/022,3,4,7,8-Penta CDF

25%NC2017/12/021,2,3,4,7,8-Hexa CDF

25%NC2017/12/021,2,3,6,7,8-Hexa CDF

25%NC2017/12/022,3,4,6,7,8-Hexa CDF

25%NC2017/12/021,2,3,7,8,9-Hexa CDF

25%     NC (12)2017/12/021,2,3,4,6,7,8-Hepta CDF

25%NC2017/12/021,2,3,4,7,8,9-Hepta CDF

25%NC2017/12/02Octa CDF

25%NC2017/12/02Total Tetra CDF

25%NC2017/12/02Total Penta CDF

25%NC2017/12/02Total Hexa CDF

Page 188 of 191

Maxxam Analytics International Corporation o/a Maxxam Analytics  49-55 Elizabeth Ave, Suite 101A, St.John's, NL, Canada A1A 1W9  Tel: 709-754-0203  Toll Free: 888-492-7227  Fax: 709-754-8612  www.maxxamanalytics.com



Maxxam Job #: B7N4148
Report Date: 2018/03/29

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS% RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

25%NC2017/12/02Total Hepta CDF

(13) RT>2 seconds - PCDD/DF analysis-Peak maxima of monitored ions exceeds 2 seconds

(12) EMPC / NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit.

(11) RT > 3 seconds - PCDD/DF analysis - Peak detected exceeds expected retention time (from internal standard) by greater than 3 seconds.RT>2 seconds
- PCDD/DF analysis-Peak maxima of monitored ions exceeds 2 seconds

(10) Recovery outside method acceptance criteria. No impact on data

(9) Matrix Spike: results are outside acceptance limit. Analysis was not repeated, sample was past recommended hold time for repeat analysis.

(8) Poor RPD due to sample inhomogeneity.  Result confirmed by repeat digestion and analysis.

(7) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(6) Matrix Spike: < 10 % of compounds in multi-component analysis in violation.

(5) Poor RPD due to sample inhomogeneity. Result verified by repeat digestion and analysis.

(4) Duplicate: results are outside acceptance limit.  Analysis was repeated with similar results.

(3) Poor RPD due to sample inhomogeneity.  Results verified by repeat digestion and analysis.

(2) Elevated VOC RDL(s) due to detected levels in the method blank.

(1) VOC samples were extracted using a flat-bed shaker instead of the accelerated mechanical shaker due to matrix incompatibility.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Alan Stewart, Organics Manager, Bedford

Brad Newman, Scientific Service Specialist

Branko Vrzic, A.SC.T., Senior Analyst, HRMS Services

Colleen Acker, Scientific Service Specialist

Eric Dearman, Scientific Specialist

Mike MacGillivray, Scientific Specialist (Inorganics)

Owen Cosby, BSc.C.Chem, Supervisor, HRMS Services
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VALIDATION SIGNATURE PAGE(CONT'D)

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Phil Deveau, Scientific Specialist (Organics)

Rosemarie MacDonald, Scientific Specialist (Organics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B7R6590
Received: 2017/12/06, 10:42

CERTIFICATE OF ANALYSIS

Your Project #: 649806

Report Date: 2017/12/13
Report #: R4908735

Version: 1 - Final

Attention:Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: N/A

CAPE MAKKOVIKSite Location:

Sample Matrix: Solid
# Samples Received: 12

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 600R-93/116CAM SOP-004752017/12/13N/A11Asbestos by PLM - 0.5 RDL (1)

EPA 600R-93/116CAM SOP-00475N/AN/A1Asbestos by PLM - 0.5 RDL (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Maxxam Analytics' Asbestos Laboratory is accredited by NVLAP for bulk asbestos analysis by polarized light microscopy, NVLAP Code 600163-0.

This report may not be reproduced, except in full, without the written approval of Maxxam Analytics. This report may not be used by the client to claim
product endorsement by NVLAP, NIST or any other agency of the U.S. Government.

Maxxam Analytics' scope of accreditation includes EPA-600/M4-82-020: "Interim Method for the Determination of Asbestos in Bulk Insulation Samples" and
EPA-600/R-93/116: "Method for the Determination of Asbestos in Bulk Building Materials".

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Analytics Mississauga
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MAXXAM JOB #: B7R6590
Received: 2017/12/06, 10:42

CERTIFICATE OF ANALYSIS

Your Project #: 649806

Report Date: 2017/12/13
Report #: R4908735

Version: 1 - Final

Attention:Jason Green

SNC-Lavalin Inc
1090 Topsail Rd
2nd Floor
Mount Pearl, NL
A1N 5E7

Your C.O.C. #: N/A

CAPE MAKKOVIKSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager
Email: HMacumber@maxxam.ca
Phone# (902)420-0203 Ext:226
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B7R6590
Report Date: 2017/12/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

BULK ASBESTOS ANALYSIS (SOLID)

Lab-Dup = Laboratory Initiated Duplicate

QC Batch = Quality Control Batch

5313325ASB RPTASB RPTASB RPTASB RPTASB RPTASB RPT%Asbestos PLM

Polarized Light Microscop

QC BatchA12A11
A10

Lab-Dup
A10A9A8UNITS

A12A11A10A10A9A8Sample #

N/AN/AN/AN/AN/AN/ACOC Number

2017/12/042017/12/042017/12/042017/12/042017/12/042017/12/04Sampling Date

FSB215FSB214FSB213FSB213FSB212FSB211Maxxam ID

QC Batch = Quality Control Batch

5313325ASB RPTASB RPTASB RPTASB RPTASB RPTASB RPTASB RPT%Asbestos PLM

Polarized Light Microscop

QC BatchA7AA5A4A3A2A1UNITS

A7A6A5A4A3A2A1Sample #

N/AN/AN/AN/AN/AN/AN/ACOC Number

2017/12/042017/12/042017/12/042017/12/042017/12/042017/12/042017/12/04Sampling Date

FSB210FSB209FSB208FSB207FSB206FSB205FSB199Maxxam ID
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Maxxam Job #: B7R6590
Report Date: 2017/12/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

Asbestos Analytical Results

EPA/600R-93/116 by Polarized Light Microscopy

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB199Maxxam ID:

A1

Non-FibrousNot Detected
Homogeneous black
foam

100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB205Maxxam ID:

A2

Non-Fibrous25%Fibrous GlassNot Detected
Homogeneous
black/white felt

100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB206Maxxam ID:

A3

Non-Fibrous15%Chrysotile
Homogeneous grey
siding

100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB207Maxxam ID:

A4

Non-Fibrous75%Fibreglass20%Amosite
Homogeneous brown
insulation

100Layer 1

The limit of quantitation  is 0.50%, although asbestos may be qualitatively detected at concentrations less than 0.50%.  Samples for which asbestos is
detected at <0.50% are reported as trace, “<0.50%”.  “Not Detected” indicates that no asbestos fibres were observed.

Calibrated Visual Estimate (%)
Date Format : yyyy/mm/dd
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Maxxam Job #: B7R6590
Report Date: 2017/12/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

Asbestos Analytical Results

EPA/600R-93/116 by Polarized Light Microscopy

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB208Maxxam ID:

A5

Non-FibrousNot Detected
Homogeneous black
foam

100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB209Maxxam ID:

A

Non-FibrousNot Detected
Homogeneous grey
siding

100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB210Maxxam ID:

A7

Non-FibrousNot Detected
Homogeneous dark blue
rubber

100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB211Maxxam ID:

A8

Non-Fibrous1%Chrysotile
Homogeneous green
vinyl floor tile

85Layer 1

Non-FibrousNot Detected
Homogeneous black
mastic

15Layer 2

The limit of quantitation  is 0.50%, although asbestos may be qualitatively detected at concentrations less than 0.50%.  Samples for which asbestos is
detected at <0.50% are reported as trace, “<0.50%”.  “Not Detected” indicates that no asbestos fibres were observed.

Calibrated Visual Estimate (%)
Date Format : yyyy/mm/dd
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Maxxam Job #: B7R6590
Report Date: 2017/12/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

Asbestos Analytical Results

EPA/600R-93/116 by Polarized Light Microscopy

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB212Maxxam ID:

A9

Tar5%Fibrous GlassNot DetectedHomogeneous black felt100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB213Maxxam ID:

A10

TarNot DetectedHomogeneous black tar100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB214Maxxam ID:

A11

Tar23%Fibrous Glass7%ChrysotileHomogeneous black felt100Layer 1

ParticulateOther FibresAsbestosSample MorphologyP.O.B

2017/12/13Date Analyzed:FSB215Maxxam ID:

A12

Non-Fibrous15%Chrysotile
Homogeneous grey
siding

100Layer 1

The limit of quantitation  is 0.50%, although asbestos may be qualitatively detected at concentrations less than 0.50%.  Samples for which asbestos is
detected at <0.50% are reported as trace, “<0.50%”.  “Not Detected” indicates that no asbestos fibres were observed.

Calibrated Visual Estimate (%)
Date Format : yyyy/mm/dd
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Maxxam Job #: B7R6590
Report Date: 2017/12/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

19.6°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B7R6590
Report Date: 2017/12/13

SNC-Lavalin Inc
Client Project #: 649806

CAPE MAKKOVIKSite Location:

Sampler Initials: JG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Banu Gurgen-Keough, Supervisor

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Appendix D 
ANALYTICAL SUMMARY TABLES 

 



Table 1: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: 1987-SOIL-1 1987-SOIL-2 1987-SOIL-3 1987-SOIL-4 1987-SOIL-5 1987-SOIL-6 1987-SOIL-7 1987-SOIL-8 1987-SOIL-9 1987-SOIL-10 Federal1 Federal2 Provincial3 Provincial4

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME CCME RBCA RBCA
Lab ID: FJL730 FJL968 FJL969 FJL970 FJL971 FJL972 FJL973 FJL974 FJL975 FJL976 Environmental CWS Soil Soil
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- -- Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) 20 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

Table 2: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: 1987-SOIL-11 1987-SOIL-12 UAST-SOIL-1 UAST-SOIL-2 UAST-SOIL-3 UAST-SOIL-4 UAST-SOIL-5 HEL-SOIL-1 HEL-SOIL-2 HEL-SOIL-3 Federal Federal Provincial3 Provincial4

Sample Date: 2017/10/14 2017/10/14 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 CCME CCME RBCA RBCA
Lab ID: FJL977 FJL978 FJL979 FJL980 FJL981 FJL982 FJL986 FJL988 FJL989 FJL990 Environmental CWS Soil Soil
QA/QC Field Duplicate of: 1987-SOIL-2 1987-SOIL-3 -- -- -- -- USAT-SOIL-2 -- -- -- Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) <20 (1) 20 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg <50 77 <50 <50 <50 <50 <50 <50 <50 <50 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -- -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

RDL

RDL

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).
4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 

4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 



Table 3: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: HANGER-SOIL-1 HANGER-SOIL-2 HANGER-SOIL-3 HANGER-SOIL-4 SEPTIC-SOIL-1 SEPTIC-SOIL-2 SEPTIC-SOIL-3 HEL-SOIL-4 SHACK-SOIL-1 SHACK-SOIL-2 Federal1 Federal2 Provincial3 Provincial4

Sample Date: 2017/10/13 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME CCME RBCA RBCA
Lab ID: FJL991 FJL992 FJL993 FJL994 FJL995 FJL996 FJL997 FJL998 FJL999 FJM000 Environmental CWS Soil Soil
QA/QC Field Duplicate of: -- -- -- -- -- -- -- HEL-SOIL-1 -- -- Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg <20 (1) 28 (1) 74 (1) 70 (1) 31 (1) 28 (1) 29 (1) <20 (1) <20 (1) 32 (1) 20 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg 96 180 270 400 480 120 140 <50 68 120 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg 110 110 <50 210 770 220 210 <50 <50 <50 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg No2 No2 Yes No2 No3 No2 No2 Yes Yes Yes -- -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
(2) No resemblance to petroleum products in fuel oil/lube oil range.
(3) Lube oil fraction
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

Table 4: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: SHACK-SOIL-3 SHACK-SOIL-4 BG-SOIL-1 BG-SOIL-2 BG-SOIL-3 BG-SOIL-4 BG-SOIL-5 BG-SOIL-6 BG-SOIL-7 BG-SOIL-8 Federal1 Federal2 Provincial3 Provincial4

Sample Date: 2017/10/14 2017/10/14 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME CCME RBCA RBCA
Lab ID: FJM001 FJM035 FJM002 FJM003 FJM004 FJM005 FJM006 FJM007 FJM008 FJM010 Environmental CWS Soil Soil
QA/QC Field Duplicate of: -- SHACK-SOIL-3 -- -- -- -- -- -- -- -- Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg 62 (1) 46 (1) <10 <10 <10 <10 <10 <10 <10 <20 (1) 10 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg 130 100 440 330 <50 170 460 78 <50 <50 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg <50 <50 <50 <50 <50 <50 150 <50 <50 <50 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg Yes Yes Yes2 Yes Yes Yes2 No2 Yes Yes2 Yes -- -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
(2) No resemblance to petroleum products in fuel oil/lube oil range.
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).
4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

RDL

RDL

4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 



Table 5: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: LPUMP-SOIL-1 LPUMP-SOIL-2 LPUMP-SOIL-3 LPUMP-SOIL-4 Federal1 Federal2 Provincial3 Provincial4

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME CCME RBCA RBCA
Lab ID: FJM023 FJM021 FJM022 FJM025 Environmental CWS Soil Soil
QA/QC Field Duplicate of: -- -- -- UPUMP-SOIL-1 Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg 91 (1) 22 (1) <20 (1) 75 (1) 20 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg 410 <50 76 510 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg 200 <50 <50 220 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg No5 Yes Yes No5 -- -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

5 No resemblance to petroleum products in fuel oil/lube oil range.
-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

Table 6: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: PIPELINE-SOIL-1 PIPELINE-SOIL-2 PIPELINE-SOIL-3 PIPELINE-SOIL-4 PIPELINE-SOIL-5 UPUMP-SOIL-1 UPUMP-SOIL-2 UPUMP-SOIL-3 UPUMP-SOIL-4 UPUMP-SOIL-5 Federal1 Federal2 Provincial3 Provincial4

Sample Date: 2017/10/14 2017/10/14 2017/10/17 2017/10/14 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/14 CCME CCME RBCA RBCA
Lab ID: FJM032 FJM033 FJM024 FJM034 FJM030 FJM026 FJM027 FJM028 FJM029 FJM031 Environmental CWS Soil Soil
QA/QC Field Duplicate of: -- -- -- -- PIPELINE-SOIL-3 -- -- -- UPUMP-SOIL-1 UPUMP-SOIL-3 Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg <15 (1) <15 (1) 23 (1) <15 (1) 24 (1) 100 (1) 110 (1) 57 (1) 120 (1) 20 (1) 15 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg <50 <50 68 <50 55 950 740 390 1700 740 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg <50 <50 <50 <50 <50 330 240 160 720 250 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg Yes Yes Yes5 Yes Yes No5 No5 No5 No5 No5 -- -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

5 No resemblance to petroleum products in fuel oil/lube oil range.
-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

RDL

RDL

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).



Table 7: Summary of Soil Sample Results for Petroleum Hydrocarbons
Sample ID: LAST-SOIL-1 LAST-SOIL-2 LAST-SOIL-3 LAST-SOIL-4 DRUM-SOIL-1 DRUM-SOIL-2 DRUM-SOIL-3 RDL Federal Federal Provincial3 Provincial4

Sample Date: 2017/10/15 2017/10/15 2017/10/15 2017/10/15 2017/10/15 2017/10/15 2017/10/15 CCME CCME RBCA RBCA
Lab ID: FJM036 FJM037 FJM038 FJM039 FJM040 FJM041 FJM042 Environmental CWS Soil Soil
QA/QC Field Duplicate of: -- -- -- -- -- -- -- Human Health

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.030 -- 2.5 180
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.37 -- 10,000 250
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 0.082 -- 10,000 300
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 -- -- -- --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 -- -- -- --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.040 11 -- 110 350
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 <10 <10 10 -- -- -- --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 <10 <10 10 -- 320 -- 320
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg <25 (1) <25 (1) <25 (1) <25 (1) <25 (1) <25 (1) <25 (1) 25 -- 260 -- 260
F3 (C16-C34 Hydrocarbons) mg/kg 86 <50 100 89 240 440 170 50 -- 1700 -- 1700
F4 (C34-C50 Hydrocarbons) mg/kg <50 <50 <50 <50 <50 <50 <50 50 -- 3300 -- 3300
Reached Baseline at C50 mg/kg Yes Yes Yes Yes Yes Yes5 Yes5 -- -- -- --

Table Notes:

2 Federal Regulatory criteria for Petroleum Hydrocarbons in Soil, Canada Wide Standards, CCME (Revised January 2008) - Tier 1 Levels for Surface Soil (Commercial, coarse-grained soil criteria). 

5 No resemblance to petroleum products in fuel oil/lube oil range.
-- = no guideline available
(1) Elevated fuel oil range due to elevated instrument baseline.
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed applicable guidelines.

4Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Commercial Tier 1 Soil Ecological Screening Levels for the Protection of Plants and Soil Invertebrates; Direct Soil Contact. 

1Federal Regulatory criteria for the Protection of Environmental and Human Health from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Soil Quality Guidelines (updated 2007) - Commercial, Coarse Grained and non-potable water guidelines.

3Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Risk Based Screening Levels for Soil (Commercial, coarse-grained and Non-potable water criteria).



       Table 8 - PAHs in Soil Laboratory Analytical Results (mg/kg)
      Site

Sampling Program

   
Environmental 

Health
FJP535 FJP536 FJP537 FJP560 FJP561 FJP562 FJP563 FJP564 FJP565 FJP566 FJP567 FJP568 FJP569 FJP570 FJP571 SQGDH

4 SQGE

Duplicate Sample of: 1987-SOIL2 1987-SOIL3

2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 carcinogenic effects 
of PAHs

non-
carcinogenic 

  
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.28
<0.030 <0.040 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040 <0.030 <0.010 <0.010 <0.010 0.010 -- -- 320
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 32
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 72
<0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 ; -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.010 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.030 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 180
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.25
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.25 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 22
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 50
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 100

Benzo[a]pyrene Total Potency Equivalents 2 0.1038 0.1065 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 -- 5.3 -- --

0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 -- -- -- --

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -- -- -- --

ND  - Not detected above RDL (reportable detection limit); NA – Not applicable;
“--“= no guideline available or parameter not analyzed; 

7 Protection of freshwater life guideline
8SQGE = soil quality guideline for environmental health
9 Interim Soil Quality Criteria (CCME 1991)

6 The lowest of the two SQGE for this parameter is for protection of freshwater life. If impact to surface water is not a concern, the higher SQGE (i.e. 1997 rovisional SQGE for naphthalene and 1991 Interim Soil Quality Criteria for phenanthrene) is applied automatically.

IACR5

guidelines from 
other 

jurisdictions3

1 CCME Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health, PAHs (2010), Commercial. SQGDH = human health-based soil quality guideline for direct contact; SQGE = soil quality guideline for environmental health

3 The 2010 Canadian Soil Quality Guidelines indicate that protection of human health from non-carcinogenic effects of PAHs was not assessed, and recommends that guidelines from other jurisdictions be consulted.  For the purpose of this report, no comparisons to guidelines from other jurisdictions have been made.

4 SQGDH is based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5)

5 IACR = Index of Additive Cancer Risk assesses potential threats to potable groundwater water quality from leaching carcinogenic unsubstituted PAHs.  When groundwater is not used on site or on the adjacent site for drinking water, then IACR is assigned a value of zero.

Is the sampling location likely contaminated by Coal Tar 
and/or Creosote? (answer "Y" or leave blank)

direct human contact
Is there a drinking water well in the immediate area of the 
sampling location? (answer "Y" or leave blank)

Is there likely freshwater aquatic life (within a natural 
freshwater body) on or in the immediate area of the site 
which could be impacted? (answer "Y" or leave blank)

1-Methylnaphthalene
2-Methylnaphthalene

RDL

1987-SOIL-
10

Dibenz(a,h)anthracene9

Human Health

Lab Sample ID:

Sample Date:

Canadian Soil Quality Guidelines1

Sample ID and Depth 1987-SOIL-
2

1987-SOIL-
8

1987-SOIL-
7

1987-SOIL-
3

1987-SOIL-
6

1987-SOIL-
5

UAST-SOIL-
3

Benzo(b)fluoranthene9

2 Where applicable, the Calculated B[a]P TPE is multiplied by a Safety Factor of 3 for cases where soil contamination by Coal Tar and/or Creosote mixtures is suspected. (1/2 RDL used to calculate B[a]P TPE).

1987-SOIL-
9

1987-SOIL-
4

Acenaphthylene7

Anthracene8

Benzo(a)anthracene9

Chrysene

1987-SOIL-
11

UAST-SOIL-
2

1987-SOIL-
12

UAST-SOIL-
1

Benzo(b/j)fluoranthene

Bold and grey highlighted values exceed applicable criteria; 

Cape Makkovik, Labrador

1987-SOIL-1

Initial B[a]P TPE before Factor of Safety of 3 is applied

Phenanthrene6

Pyrene9

Fluoranthene8

Fluorene7

Indeno(1,2,3-cd)pyrene9

Naphthalene6

Perylene

Benzo(g,h,i)perylene
Benzo(j)fluoranthene

Benzo(k)fluoranthene9

Benzo(a)pyrene7

Acenaphthene7



       Table 9 - PAHs in Soil Laboratory Analytical Results (mg/kg)
      Site

Sampling Program

   
Environmental 

Health
FJP572 FJP573 FJP574 FJP575 FJP576 FJP577 FJP578 FJP580 FJP581 FJP582 FJP583 FJP584 FJP585 FJP586 FJP587 SQGDH

4 SQGE

Duplicate Sample of: UAST-2 HEL-SOIL-1

2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/18 2017/10/18 2017/10/18 2017/10/13 2017/10/14 2017/10/14 carcinogenic effects 
of PAHs

non-
carcinogenic 

  
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.1 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.28
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.040 (1) <0.010 0.010 -- -- 320
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.21 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 32
<0.010 <0.010 <0.010 <0.010 <0.010 0.023 0.66 0.092 0.022 0.073 <0.010 0.023 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 0.052 0.6 0.11 0.038 0.16 <0.010 0.032 <0.010 <0.010 <0.010 0.010 -- -- 72
<0.010 <0.010 <0.010 <0.010 <0.010 0.039 0.630 0.12 0.046 0.28 <0.010 0.031 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.020 <0.020 <0.020 <0.020 <0.020 0.054 0.94 0.18 0.065 0.39 <0.020 0.044 <0.020 <0.020 <0.020 0.020 --
<0.010 <0.010 <0.010 <0.010 <0.010 0.1 0.3 0.068 0.041 0.19 <0.010 0.022 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 0.015 0.31 0.068 0.019 0.11 <0.010 0.013 <0.010 <0.010 <0.010 0.010 ; -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.31 0.058 0.017 0.10 <0.010 0.014 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 0.054 0.640 0.12 0.042 0.26 <0.010 0.023 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.084 0.018 <0.010 0.042 <0.010 <0.010 <0.010 <0.010 <0.010 0.030 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 0.017 1.8 0.25 0.052 0.13 <0.010 0.043 <0.010 <0.010 0.014 0.010 -- -- 180
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.079 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.25
<0.010 <0.010 <0.010 <0.010 <0.010 0.03 0.28 0.051 0.030 0.14 <0.010 0.016 <0.010 <0.010 <0.010 0.25 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 22
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.15 0.035 <0.010 0.043 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 1.1 0.14 0.03 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 0.010 -- -- 50
<0.010 <0.010 <0.010 <0.010 <0.010 0.038 1.3 0.18 0.041 0.14 <0.010 0.035 <0.010 <0.010 0.013 0.010 -- -- 100

Benzo[a]pyrene Total Potency Equivalents 2 0.1038 0.1038 0.1038 0.1038 0.1038 0.23922 2.7372 0.45909 0.22599 0.71325 0.1038 0.17145 0.1038 0.1038 0.1038 -- 5.3 -- --

0.03 0.03 0.03 0.03 0.03 0.08 0.91 0.15 0.08 0.24 0.03 0.06 0.03 0.03 0.03 -- -- -- --
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -- -- -- --

ND  - Not detected above RDL (reportable detection limit); NA – Not applicable;
“--“= no guideline available or parameter not analyzed; 

7Protection of freshwater life guideline
8SQGE = soil quality guideline for environmental health
9Interim Soil Quality Criteria (CCME 1991)

6 Two criteria are embeded in this table. The lowest of the two SQGE is for protection of freshwater life. If impact to surface water is not a concern, the higher SQGE (i.e. 1997 provisional SQGE for naphthalene and 1991 Interim Soil Quality Criteria for phenanthrene) is applied automatically.

IACR5

guidelines from 
other 

jurisdictions3

1 CCME Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health, PAHs (2010), Commercial. SQGDH = human health-based soil quality guideline for direct contact; SQGE = soil quality guideline for environmental health

3 The 2010 Canadian Soil Quality Guidelines indicate that protection of human health from non-carcinogenic effects of PAHs was not assessed, and recommends that guidelines from other jurisdictions be consulted.  For the purpose of this report, no comparisons to guidelines from other jurisdictions have been made.

4 SQGDH is based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5)

5 IACR = Index of Additive Cancer Risk assesses potential threats to potable groundwater water quality from leaching carcinogenic unsubstituted PAHs.  When groundwater is not used on site or on the adjacent site for drinking water, then IACR is assigned a value of zero.

Is the sampling location likely contaminated by Coal Tar 
and/or Creosote? (answer "Y" or leave blank)

direct human contact
Is there a drinking water well in the immediate area of the 
sampling location? (answer "Y" or leave blank)

Is there likely freshwater aquatic life (within a natural 
freshwater body) on or in the immediate area of the site 
which could be impacted? (answer "Y" or leave blank)

1-Methylnaphthalene
2-Methylnaphthalene

RDL

SEPTIC-
SOIL-1

Dibenz(a,h)anthracene9

Human Health

Lab Sample ID:

Sample Date:

Canadian Soil Quality Guidelines1

Sample ID and Depth UAST-5 HANGER-
SOIL-3

HANGER-
SOIL-2HEL-SOIL-1 HANGER-

SOIL-1HEL-SOIL-3 SHACK-
SOIL-2

Benzo(b)fluoranthene9

2 Where applicable, the Calculated B[a]P TPE is multiplied by a Safety Factor of 3 for cases where soil contamination by Coal Tar and/or Creosote mixtures is suspected. (1/2 RDL used to calculate B[a]P TPE).

HANGER-
SOIL-4HEL-SOIL-2

Acenaphthylene7

Anthracene8

Benzo(a)anthracene9

Chrysene

SEPTIC-
SOIL-2

SHACK-
SOIL-1

SEPTIC-
SOIL-3 HEL-SOIL-4

Benzo(b/j)fluoranthene

Bold and grey highlighted values exceed applicable criteria; 

Cape Makkovik, Labrador

UAST-4

Initial B[a]P TPE before Factor of Safety of 3 is applied

Phenanthrene6

Pyrene9

Fluoranthene8

Fluorene7

Indeno(1,2,3-cd)pyrene9

Naphthalene6

Perylene

Benzo(g,h,i)perylene
Benzo(j)fluoranthene

Benzo(k)fluoranthene9

Benzo(a)pyrene7

Acenaphthene7



       Table 10 - PAHs in Soil Laboratory Analytical Results (mg/kg)
      Site

Sampling Program

   
Environmental 

Health
FJP588 FJP619 FJP620 FJP621 FJP622 FJP623 FJP624 FJP625 FJP626 FJP681 FJP682 FJP683 FJP684 FJP685 FJP686 SQGDH

4 SQGE

Duplicate Sample of:

2017/10/14 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 carcinogenic effects 
of PAHs

non-
carcinogenic 

effects of 
PAHs

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.28
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 320
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 32
0.022 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.089 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
0.064 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.1 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 72
0.06 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.089 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
0.092 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.15 <0.020 <0.020 <0.020 <0.020 0.020 -- -- --
0.044 <0.010 <0.010 <0.010 <0.010 <0.043 (1) <0.010 <0.010 <0.010 <0.010 0.057 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
0.031 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.057 <0.010 <0.010 <0.010 <0.010 0.010 ; -- --
0.028 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.057 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
0.037 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.1 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.030 -- -- 10
0.02 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 0.25 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 180

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.25
0.044 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.06 <0.010 <0.010 <0.010 <0.010 0.25 -- -- 10

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.013/22
<0.010 <0.010 <0.010 <0.010 <0.010 <0.12 (1) <0.010 <0.010 <0.010 <0.010 0.02 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.117 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.046/50
0.036 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.2 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 100

Benzo[a]pyrene Total Potency Equivalents 2 0.29493 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.1038 0.45531 0.1038 0.1038 0.1038 0.1038 -- 5.3 -- --

0.10 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.15 0.03 0.03 0.03 0.03 -- -- -- --
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -- -- -- --

ND  - Not detected above RDL (reportable detection limit); NA – Not applicable;
“--“= no guideline available or parameter not analyzed; 

7 Protection of freshwater life guideline
8SQGE = soil quality guideline for environmental health
9Interim Soil Quality Criteria (CCME 1991)

6 Two criteria are embeded in this table. The lowest of the two SQGE is for protection of freshwater life. If impact to surface water is not a concern, the higher SQGE (i.e. 1997 provisional SQGE for naphthalene and 1991 Interim Soil Quality Criteria for phenanthrene) is applied automatically.

Perylene
Phenanthrene6

Pyrene9

Initial B[a]P TPE before Factor of Safety of 3 is applied

IACR5

Bold and grey highlighted values exceed applicable criteria; 

1 CCME Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health, PAHs (2010), Commercial. SQGDH = human health-based soil quality guideline for direct contact; SQGE = soil quality guideline for environmental health

2 Where applicable, the Calculated B[a]P TPE is multiplied by a Safety Factor of 3 for cases where soil contamination by Coal Tar and/or Creosote mixtures is suspected. (1/2 RDL used to calculate B[a]P TPE).

3 The 2010 Canadian Soil Quality Guidelines indicate that protection of human health from non-carcinogenic effects of PAHs was not assessed, and recommends that guidelines from other jurisdictions be consulted.  For the purpose of this report, no comparisons to guidelines from other jurisdictions have been made.

4 SQGDH is based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5)

5 IACR = Index of Additive Cancer Risk assesses potential threats to potable groundwater water quality from leaching carcinogenic unsubstituted PAHs.  When groundwater is not used on site or on the adjacent site for drinking water, then IACR is assigned a value of zero.

Naphthalene6

Benzo(a)pyrene7

Benzo(b)fluoranthene9

Benzo(b/j)fluoranthene
Benzo(g,h,i)perylene
Benzo(j)fluoranthene

Benzo(k)fluoranthene9

Chrysene
Dibenz(a,h)anthracene9

Fluoranthene8

Fluorene7

Indeno(1,2,3-cd)pyrene9

1-Methylnaphthalene
2-Methylnaphthalene

Acenaphthene7

Acenaphthylene7

Anthracene8

Benzo(a)anthracene9

Human Health

Lab Sample ID:

Sample Date:

Is the sampling location likely contaminated by Coal Tar 
and/or Creosote? (answer "Y" or leave blank)

direct human contact
guidelines from 

other 
jurisdictions3

Is there a drinking water well in the immediate area of the 
sampling location? (answer "Y" or leave blank)

Is there likely freshwater aquatic life (within a natural 
freshwater body) on or in the immediate area of the site 
which could be impacted? (answer "Y" or leave blank)

UPUMP-
SOIL-4

UPUMP-
SOIL-1

RDL

Canadian Soil Quality Guidelines1

BG-SOIL-7

Cape Makkovik, Labrador

Sample ID and Depth SHACK-
SOIL-3 BG-SOIL-1 BG-SOIL-2 BG-SOIL-3 BG-SOIL-4 BG-SOIL-5 BG-SOIL-6 BG-SOIL-8 LPUMP-SOIL-

2
LPUMP-
SOIL-3

LPUMP-
SOIL-1

PIPELINE-
SOIL-3



       Table 11 - PAHs in Soil Laboratory Analytical Results (mg/kg)
      Site

Sampling Program

   
Environmental 

Health
FJP687 FJP688 FJP690 FJP691 FJP692 FJP693 FJP694 FJP705 FJP713 FJP714 FJP715 FJP716 FJP684 FJP685 FJP686 SQGDH

4 SQGE

Duplicate Sample of: SHACK-SOIL-3

2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/13 2017/10/15 2017/10/15 2017/10/15 2017/10/15 2017/10/15 2017/10/15 2017/10/15 carcinogenic effects 
of PAHs

non-
carcinogenic 

  
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.28
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 320
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 32
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.024 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 72
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.026 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.039 <0.020 <0.020 <0.088 <0.020 <0.020 <0.020 <0.020 0.020 -- -- --
<0.010 <0.010 <0.010 0.099 <0.010 <0.010 <0.010 0.022 0.013 <0.010 0.017 <0.010 0.068 0.082 0.073 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.078 <0.010 <0.010 <0.010 <0.010 0.010 ; --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.030 0.030 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 180
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 0.25
<0.010 <0.010 <0.029 <0.010 <0.010 <0.010 <0.010 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 <0.052 <0.25 0.25 -- -- 10
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 22
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- --
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 50
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- -- 100

Benzo[a]pyrene Total Potency Equivalents 2 0.1038 0.1038 0.1038 0.10662 0.1038 0.1038 0.1038 0.13578 0.10404 0.1038 0.10416 0.1038 0.10569 0.10611 0.10584 -- 5.3 -- --

0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.05 0.03 0.03 0.03 0.03 0.04 0.04 0.04 -- -- -- --
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -- -- -- --

ND  - Not detected above RDL (reportable detection limit); NA – Not applicable;

“--“= no guideline available or parameter not analyzed; 

7Protection of freshwater life guideline
8SQGE = soil quality guideline for environmental health
9Interim Soil Quality Criteria (CCME 1991)

Cape Makkovik, Labrador

UPUMP-
SOIL-2

Initial B[a]P TPE before Factor of Safety of 3 is applied

Phenanthrene6

Pyrene9

Fluoranthene8

Fluorene7

Indeno(1,2,3-cd)pyrene9

Naphthalene6

Perylene

Benzo(g,h,i)perylene
Benzo(j)fluoranthene

Benzo(k)fluoranthene9

Benzo(a)pyrene7

Acenaphthene7

Benzo(b)fluoranthene9

2 Where applicable, the Calculated B[a]P TPE is multiplied by a Safety Factor of 3 for cases where soil contamination by Coal Tar and/or Creosote mixtures is suspected. (1/2 RDL used to calculate B[a]P TPE).

LAST-SOIL-
1

UPUMP-
SOIL-5

Acenaphthylene7

Anthracene8

Benzo(a)anthracene9

Chrysene

LAST-SOIL-
3

DRUM-SOIL-
2

LAST-SOIL-
4

DRUM-SOIL-
1

Benzo(b/j)fluoranthene

Bold and grey highlighted values exceed applicable criteria; 

Human Health

Lab Sample ID:

Sample Date:

Canadian Soil Quality Guidelines1

Sample ID and Depth UPUMP-
SOIL-3 SHACK-SOIL-4PIPELINE-

SOIL-4
PIPELINE-

SOIL-5
PIPELINE-

SOIL-2
PIPELINE-

SOIL-1
DRUM-SOIL-

3

6 Two criteria are embeded in this table. The lowest of the two SQGE is for protection of freshwater life. If impact to surface water is not a concern, the higher SQGE (i.e. 1997 provisional SQGE for naphthalene and 1991 Interim Soil Quality Criteria for phenanthrene) is applied automatically.

IACR5

guidelines from 
other 

jurisdictions3

1 CCME Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health, PAHs (2010), Commercial. SQGDH = human health-based soil quality guideline for direct contact; SQGE = soil quality guideline for environmental health

3 The 2010 Canadian Soil Quality Guidelines indicate that protection of human health from non-carcinogenic effects of PAHs was not assessed, and recommends that guidelines from other jurisdictions be consulted.  For the purpose of this report, no comparisons to guidelines from other jurisdictions have been made.

4 SQGDH is based on an incremental lifetime cancer risk (ILCR) of 1 in 100,000 (10-5)

5 IACR = Index of Additive Cancer Risk assesses potential threats to potable groundwater water quality from leaching carcinogenic unsubstituted PAHs.  When groundwater is not used on site or on the adjacent site for drinking water, then IACR is assigned a value of zero.

Is the sampling location likely contaminated by Coal Tar 
and/or Creosote? (answer "Y" or leave blank)

direct human contact
Is there a drinking water well in the immediate area of the 
sampling location? (answer "Y" or leave blank)
Is there likely freshwater aquatic life (within a natural 
freshwater body) on or in the immediate area of the site 
which could be impacted? (answer "Y" or leave blank)

1-Methylnaphthalene
2-Methylnaphthalene

RDL

LAST-SOIL-
2

Dibenz(a,h)anthracene9



Table 12: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: 1987-SOIL-1 1987-SOIL-2 1987-SOIL-3 1987-SOIL-4 1987-SOIL-5 1987-SOIL-6 1987-SOIL-7 1987-SOIL-8 1987-SOIL-9 1987-SOIL-10 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME
Lab ID: FJP535 FJP536 FJP537 FJP560 FJP561 FJP562 FJP563 FJP564 FJP565 FJP566 CSQG
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- -- Commercial

UNITS
Metals
Acid Extractable Aluminum (Al) mg/kg 16000 18000 17000 14000 15000 12000 15000 17000 15000 11000 --
Acid Extractable Antimony (Sb) mg/kg <2.0 8.6 4.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 40
Acid Extractable Arsenic (As) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 12
Acid Extractable Barium (Ba) mg/kg 150 160 210 160 200 180 130 220 250 140 2000
Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 --
Acid Extractable Boron (B) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 --
Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 22
Acid Extractable Chromium (Cr)2 mg/kg 34 31 32 36 30 37 40 40 45 33 87
Acid Extractable Cobalt (Co) mg/kg 36 43 42 37 46 43 26 44 46 28 300
Acid Extractable Copper (Cu) mg/kg 29 35 37 31 39 49 22 42 51 29 91
Acid Extractable Iron (Fe) mg/kg 75000 82000 81000 78000 80000 78000 76000 82000 86000 65000 --
Acid Extractable Lead (Pb) mg/kg 8.4 16 11 6.2 2.9 3.5 5.1 8.6 3.5 3.6 260
Acid Extractable Lithium (Li) mg/kg 15 16 14 12 14 11 11 15 14 10 --
Acid Extractable Manganese (Mn) mg/kg 610 690 810 650 860 710 560 940 860 490 --
Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 24
Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.9 <2.0 <2.0 40
Acid Extractable Nickel (Ni) mg/kg 23 25 23 24 25 31 17 23 28 22 89
Acid Extractable Rubidium (Rb) mg/kg 16 21 20 17 18 19 13 10 16 12 --
Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.9
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 40
Acid Extractable Strontium (Sr) mg/kg 37 43 43 38 44 35 32 31 36 33 --
Acid Extractable Thallium (Tl) mg/kg <0.10 0.10 0.12 0.10 <0.10 <0.10 <0.10 0.11 0.11 <0.10 1
Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 300
Acid Extractable Uranium (U) mg/kg 0.28 0.36 0.27 0.19 0.15 0.31 0.24 0.38 <0.10 0.17 33
Acid Extractable Vanadium (V) mg/kg 220 210 210 220 210 230 240 240 240 200 130
Acid Extractable Zinc (Zn) mg/kg 150 210 180 240 140 140 100 200 160 88 360

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
2 Total Chromium measured only. Chromium Hexavalant was not measured. 
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available



Table 13: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: 1987-SOIL-11 1987-SOIL-12 HEL-SOIL-1 HEL-SOIL-2 HEL-SOIL-3 HANGER-SOIL-1 HANGER-SOIL-2 HANGER-SOIL-3 HANGER-SOIL-4 SEPTIC-SOIL-1 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/18 2017/10/18 2017/10/18 CCME
Lab ID: FJP567 FJP568 FJP574 FJP575 FJP576 FJP577 FJP578 FJP580 FJP581 FJP582 CSQG
QA/QC Field Duplicate of: 1987-SOIL-2 1987-SOIL-3 -- -- -- -- -- -- -- -- Commercial

UNITS
Metals
Acid Extractable Aluminum (Al) mg/kg 15000 15000 8500 8800 10000 7800 8400 8700 8500 7600 --
Acid Extractable Antimony (Sb) mg/kg 4.5 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 <2.0 <2.0 43 40
Acid Extractable Arsenic (As) mg/kg <2.0 <2.0 6.6 7.0 13 5.5 7.7 5.9 7.0 6.7 12
Acid Extractable Barium (Ba) mg/kg 120 170 73 54 110 48 70 48 81 47 2000
Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 --
Acid Extractable Boron (B) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 --
Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 <0.30 <0.30 0.80 4.6 2.3 1.5 <0.30 22
Acid Extractable Chromium (Cr)2 mg/kg 35 32 22 22 22 24 23 25 29 31 87
Acid Extractable Cobalt (Co) mg/kg 36 38 12 11 19 10 11 11 11 14 300
Acid Extractable Copper (Cu) mg/kg 27 31 57 47 110 40 47 64 78 78 91
Acid Extractable Iron (Fe) mg/kg 74000 75000 20000 19000 27000 18000 19000 21000 22000 23000 --
Acid Extractable Lead (Pb) mg/kg 6.0 6.5 10 8.7 12 44 39 150 100 46 260
Acid Extractable Lithium (Li) mg/kg 12 12 15 15 16 13 15 16 14 13 --
Acid Extractable Manganese (Mn) mg/kg 600 700 280 310 420 270 330 270 280 300 --
Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 5.0 24
Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 40
Acid Extractable Nickel (Ni) mg/kg 20 21 22 22 32 22 22 26 29 29 89
Acid Extractable Rubidium (Rb) mg/kg 15 17 14 17 30 11 11 14 15 12 --
Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.9
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 40
Acid Extractable Strontium (Sr) mg/kg 33 37 24 22 21 60 34 31 41 21 --
Acid Extractable Thallium (Tl) mg/kg <0.10 0.10 0.10 0.12 0.27 <0.10 0.10 0.10 0.12 0.13 1
Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 300
Acid Extractable Uranium (U) mg/kg 0.18 0.25 1.2 1.1 2.3 0.76 0.94 0.77 0.80 0.90 33
Acid Extractable Vanadium (V) mg/kg 210 190 41 37 44 36 36 36 39 38 130
Acid Extractable Zinc (Zn) mg/kg 150 170 46 44 76 200 410 260 350 130 360

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
2 Total Chromium measured only. Chromium Hexavalant was not measured. 
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available



Table 14: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: SEPTIC-SOIL-2 SEPTIC-SOIL-3 HEL-SOIL-4 SHACK-SOIL-1 SHACK-SOIL-2 SHACK-SOIL-3 BG-SOIL-1 BG-SOIL-2 BG-SOIL-3 BG-SOIL-4 Federal1

Sample Date: 2017/10/18 2017/10/18 2017/10/18 2017/10/18 2017/10/18 2017/10/18 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME
Lab ID: FJP583 FJP584 FJP585 FJP586 FJP587 FJP588 FJP619 FJP620 FJP621 FJP622 CSQG
QA/QC Field Duplicate of: -- -- HEL-SOIL-1 -- -- -- -- -- -- -- Commercial

UNITS
Metals
Acid Extractable Aluminum (Al) mg/kg 7500 10000 8400 8600 11000 9800 3000 2400 1300 3300 --
Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 40
Acid Extractable Arsenic (As) mg/kg 6.9 5.7 7.3 4.2 6.8 7.0 2.3 <2.0 <2.0 <2.0 12
Acid Extractable Barium (Ba) mg/kg 51 230 67 96 63 41 17 18 5.7 10 2000
Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 --
Acid Extractable Boron (B) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 --
Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 0.49 0.70 <0.30 <0.30 <0.30 <0.30 <0.30 22
Acid Extractable Chromium (Cr)2 mg/kg 20 21 24 14 25 20 <2.0 <2.0 3.7 6.2 87
Acid Extractable Cobalt (Co) mg/kg 13 13 12 9.8 13 10 <1.0 <1.0 <1.0 <1.0 300
Acid Extractable Copper (Cu) mg/kg 64 54 63 37 49 37 17 4.0 2.0 3.8 91
Acid Extractable Iron (Fe) mg/kg 18000 26000 20000 21000 23000 22000 3300 5100 1800 5900 --
Acid Extractable Lead (Pb) mg/kg 9.8 32 9.7 12 350 14 19 7.9 12 7.1 260
Acid Extractable Lithium (Li) mg/kg 14 18 13 16 23 19 <2.0 <2.0 <2.0 3.8 --
Acid Extractable Manganese (Mn) mg/kg 270 530 290 370 420 270 17 20 28 52 --
Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.30 0.16 <0.10 <0.10 24
Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 4.6 6.2 40
Acid Extractable Nickel (Ni) mg/kg 25 23 23 12 18 15 <2.0 <2.0 <2.0 <2.0 89
Acid Extractable Rubidium (Rb) mg/kg 14 18 16 15 20 17 <2.0 2.4 <2.0 <2.0 --
Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 2.9
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 40
Acid Extractable Strontium (Sr) mg/kg 21 30 36 19 31 23 42 41 7.1 12 --
Acid Extractable Thallium (Tl) mg/kg 0.12 0.19 0.12 0.11 0.17 0.14 <0.10 <0.10 <0.10 <0.10 1
Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 300
Acid Extractable Uranium (U) mg/kg 0.75 1.9 1.1 1.3 0.94 1.0 2.8 2.8 0.52 2.5 33
Acid Extractable Vanadium (V) mg/kg 34 42 38 32 42 41 2.1 3.3 6.6 12 130
Acid Extractable Zinc (Zn) mg/kg 50 100 47 68 110 65 21 19 6.9 14 360

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
2 Total Chromium measured only. Chromium Hexavalant was not measured. 
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available



Table 15: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: BG-SOIL-5 BG-SOIL-6 BG-SOIL-7 BG-SOIL-8 LPUMP-SOIL-2 LPUMP-SOIL-3 LPUMP-SOIL-1 LPUMP-SOIL-4 UPUMP-SOIL-1 UPUMP-SOIL-2 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME
Lab ID: FJP623 FJP624 FJP625 FJP626 FJP681 FJP682 FJP683 FJP685 FJP686 FJP687 CSQG
QA/QC Field Duplicate of: -- -- -- -- -- -- -- LPUMP-SOIL-1 -- -- Commercial

UNITS
Metals
Acid Extractable Aluminum (Al) mg/kg 3900 8000 4100 3200 5700 21000 6800 3300 2400 4700 --
Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.0 6.7 <2.0 <2.0 40
Acid Extractable Arsenic (As) mg/kg <2.0 2.7 2.7 2.1 9.0 8.2 4.7 <2.0 <2.0 <2.0 12
Acid Extractable Barium (Ba) mg/kg 22 21 29 17 21 150 150 89 100 77 2000
Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 --
Acid Extractable Boron (B) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 --
Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 <0.30 <0.30 <0.30 0.45 <0.30 <0.30 <0.30 <0.30 22
Acid Extractable Chromium (Cr)2 mg/kg 8.7 14 10 7.1 13 38 15 6.2 <2.0 2.5 87
Acid Extractable Cobalt (Co) mg/kg 1.8 2.5 4.7 1.3 3.7 23 6.2 2.4 2.4 2.8 300
Acid Extractable Copper (Cu) mg/kg 22 14 15 7.9 7.6 14 3.0 3.4 4.0 4.8 91
Acid Extractable Iron (Fe) mg/kg 12000 9400 6400 3500 26000 66000 30000 11000 1900 7400 --
Acid Extractable Lead (Pb) mg/kg 9.5 9.1 6.5 4.4 18 28 7.9 9.7 3.8 4.6 260
Acid Extractable Lithium (Li) mg/kg 5.0 7.7 7.3 2.5 6.5 83 16 6.1 <2.0 <2.0 --
Acid Extractable Manganese (Mn) mg/kg 82 120 110 70 450 1800 300 120 33 20 --
Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 0.14 0.17 0.20 24
Acid Extractable Molybdenum (Mo) mg/kg 4.1 <2.0 5.5 <2.0 11 57 14 6.2 <2.0 <2.0 40
Acid Extractable Nickel (Ni) mg/kg 4.0 5.7 7.3 3.4 7.0 41 5.9 2.9 2.9 3.7 89
Acid Extractable Rubidium (Rb) mg/kg 2.7 6.6 6.6 2.9 11 54 24 9.0 <2.0 <2.0 --
Acid Extractable Selenium (Se) mg/kg 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 2.9
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 40
Acid Extractable Strontium (Sr) mg/kg 21 16 12 11 12 16 38 63 50 25 --
Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 0.89 0.37 0.16 <0.10 <0.10 1
Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 3.1 <2.0 <2.0 <2.0 <2.0 300
Acid Extractable Uranium (U) mg/kg 6.2 3.8 4.7 2.5 1.7 1.2 0.27 0.16 0.14 0.78 33
Acid Extractable Vanadium (V) mg/kg 18 29 17 13 33 110 63 21 2.6 3.7 130
Acid Extractable Zinc (Zn) mg/kg 58 28 47 19 260 670 120 150 12 20 360

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
2 Total Chromium measured only. Chromium Hexavalant was not measured. 
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available



Table 16: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: UPUMP-SOIL-3 LPUMP-SOIL-5 SHACK-SOIL-4 RADOME-SOIL-1 RADOME-SOIL-2 RADOME-SOIL-3 TOWER-SOIL-1 TOWER-SOIL-2 TOWER-SOIL-3 TOWER-SOIL-4 Federal1

Sample Date: 2017/10/17 2017/10/17 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 CCME
Lab ID: FJP688 FJP691 FJP705 FJP706 FJP707 FJP708 FJP709 FJP710 FJP711 FJP712 CSQG
QA/QC Field Duplicate of: -- LPUMP-SOIL-3 SHACK-SOIL-3 -- -- -- -- -- -- -- Commercial

UNITS
Metals
Acid Extractable Aluminum (Al) mg/kg 5100 5200 11000 9500 9000 9300 7700 7500 8500 6400 --
Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 40
Acid Extractable Arsenic (As) mg/kg <2.0 <2.0 6.8 6.7 9.4 7.5 2.2 3.8 3.7 2.3 12
Acid Extractable Barium (Ba) mg/kg 39 84 47 70 61 68 48 55 69 63 2000
Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 --
Acid Extractable Boron (B) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 --
Acid Extractable Cadmium (Cd) mg/kg <0.30 <0.30 0.46 1.3 0.56 0.35 0.53 0.91 1.4 1.2 22
Acid Extractable Chromium (Cr)2 mg/kg 6.9 <2.0 24 31 21 25 11 20 18 12 87
Acid Extractable Cobalt (Co) mg/kg 4.2 2.7 11 15 12 15 9.5 9.7 10 6.0 300
Acid Extractable Copper (Cu) mg/kg 5.0 5.8 40 93 56 71 30 42 48 25 91
Acid Extractable Iron (Fe) mg/kg 16000 7100 24000 23000 20000 22000 17000 20000 20000 15000 --
Acid Extractable Lead (Pb) mg/kg 4.8 6.5 29 85 72 19 11 17 25 27 260
Acid Extractable Lithium (Li) mg/kg 3.9 <2.0 18 18 16 16 13 9.2 16 9.9 --
Acid Extractable Manganese (Mn) mg/kg 85 15 300 340 290 310 440 310 400 580 --
Acid Extractable Mercury (Hg) mg/kg 0.13 0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 2.6 24
Acid Extractable Molybdenum (Mo) mg/kg 3.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 40
Acid Extractable Nickel (Ni) mg/kg 7.8 4.4 17 36 23 32 17 20 22 11 89
Acid Extractable Rubidium (Rb) mg/kg 5.2 <2.0 17 16 15 18 9.6 8.3 15 6.3 --
Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.9
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 40
Acid Extractable Strontium (Sr) mg/kg 10 29 23 31 31 25 12 56 25 9.6 --
Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 0.15 0.13 0.12 0.14 0.12 <0.10 0.13 <0.10 1
Acid Extractable Tin (Sn) mg/kg <2.0 2.7 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 2.4 8.8 300
Acid Extractable Uranium (U) mg/kg 0.60 0.75 0.90 1.2 0.92 1.0 0.52 0.99 0.77 0.98 33
Acid Extractable Vanadium (V) mg/kg 29 3.7 44 43 41 41 20 21 27 19 130
Acid Extractable Zinc (Zn) mg/kg 17 22 99 580 570 160 61 56 690 2000 360

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
2 Total Chromium measured only. Chromium Hexavalant was not measured. 
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available



Table 17: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: DRUM-SOIL-1 DRUM-SOIL-2 DRUM-SOIL-3 Federal1

Sample Date: 2017/10/15 2017/10/15 2017/10/15 CCME
Lab ID: FJP717 FJP718 FJP719 CSQG
QA/QC Field Duplicate of: -- -- -- Commercial

UNITS
Metals
Acid Extractable Aluminum (Al) mg/kg 5500 4900 8100 10 --
Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 2.0 40
Acid Extractable Arsenic (As) mg/kg 7.5 3.5 12 2.0 12
Acid Extractable Barium (Ba) mg/kg 61 48 67 5.0 2000
Acid Extractable Beryllium (Be) mg/kg <2.0 <2.0 <2.0 2.0 8
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 2.0 --
Acid Extractable Boron (B) mg/kg <50 <50 <50 50 --
Acid Extractable Cadmium (Cd) mg/kg <0.30 0.32 0.38 0.30 22
Acid Extractable Chromium (Cr)2 mg/kg 23 24 23 2.0 87
Acid Extractable Cobalt (Co) mg/kg 5.3 4.4 12 1.0 300
Acid Extractable Copper (Cu) mg/kg 13 11 38 2.0 91
Acid Extractable Iron (Fe) mg/kg 15000 14000 22000 50 --
Acid Extractable Lead (Pb) mg/kg 12 7.1 9.3 0.50 260
Acid Extractable Lithium (Li) mg/kg 5.6 4.5 11 2.0 --
Acid Extractable Manganese (Mn) mg/kg 150 95 270 2.0 --
Acid Extractable Mercury (Hg) mg/kg <0.10 <0.10 <0.10 0.10 24
Acid Extractable Molybdenum (Mo) mg/kg <2.0 <2.0 <2.0 2.0 40
Acid Extractable Nickel (Ni) mg/kg 11 12 18 2.0 89
Acid Extractable Rubidium (Rb) mg/kg 9.6 13 16 2.0 --
Acid Extractable Selenium (Se) mg/kg <1.0 <1.0 <1.0 1.0 2.9
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 0.50 40
Acid Extractable Strontium (Sr) mg/kg 41 29 33 5.0 --
Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 0.13 0.10 1
Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 2.0 300
Acid Extractable Uranium (U) mg/kg 1.1 0.51 1.5 0.10 33
Acid Extractable Vanadium (V) mg/kg 30 29 45 2.0 130
Acid Extractable Zinc (Zn) mg/kg 50 46 77 5.0 360

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
2 Total Chromium measured only. Chromium Hexavalant was not measured. 
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL



Table 18: PCBs in Soil Laboratory Analytical Results (ug/g)
Sample ID: 1987-SOIL-1 1987-SOIL-2 1987-SOIL-3 1987-SOIL-4 1987-SOIL-5 1987-SOIL-6 1987-SOIL-7 1987-SOIL-8 1987-SOIL-9 1987-SOIL-10 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME
Lab ID: FJP535 FJP536 FJP537 FJP560 FJP561 FJP562 FJP563 FJP564 FJP565 FJP566 CSQG
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- -- Commercial

UNITS
PCBs
Aroclor 1016 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1221 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1232 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1248 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1242 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1254 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1260 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Calculated Total PCB ug/g <0.050 <0.015 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 33

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

Table 19: PCBs in Soil Laboratory Analytical Results (ug/g)
Sample ID: 1987-SOIL-11 1987-SOIL-12 HEL-SOIL-1 HEL-SOIL-2 HEL-SOIL-3 HANGER-SOIL-1 HANGER-SOIL-2 HANGER-SOIL-3 HANGER-SOIL-4 SEPTIC-SOIL-1 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/18 2017/10/18 2017/10/18 CCME
Lab ID: FJP567 FJP568 FJP574 FJP575 FJP576 FJP577 FJP578 FJP580 FJP581 FJP582 CSQG
QA/QC Field Duplicate of: 1987-SOIL-2 1987-SOIL-3 -- -- -- -- -- -- -- -- Commercial

UNITS
PCBs
Aroclor 1016 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <13 <0.050 <0.050 0.050 --
Aroclor 1221 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <13 <0.050 <0.050 0.050 --
Aroclor 1232 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <13 <0.050 <0.050 0.050 --
Aroclor 1248 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <13 <0.050 <0.050 0.050 --
Aroclor 1242 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <13 <0.050 <0.050 0.050 --
Aroclor 1254 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <13 <0.050 <0.050 0.050 --
Aroclor 1260 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 0.088 <0.050 <13 <0.050 <0.050 0.050 --
Calculated Total PCB ug/g <0.015 <0.050 <0.050 <0.050 <0.050 0.088 <0.050 <13 <15 <0.050 0.050 33

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

Table 20: PCBs in Soil Laboratory Analytical Results (ug/g)
Sample ID: SEPTIC-SOIL-2 SEPTIC-SOIL-3 HEL-SOIL-4 RADOME-SOIL-1 RADOME-SOIL-2 RADOME-SOIL-3 TOWER-SOIL-1 TOWER-SOIL-2 TOWER-SOIL-3 TOWER-SOIL-4 Federal1

Sample Date: 2017/10/18 2017/10/18 2017/10/18 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 CCME
Lab ID: FJP583 FJP584 FJP585 FJP706 FJP707 FJP708 FJP709 FJP710 FJP711 FJP712 CSQG
QA/QC Field Duplicate of: -- -- HEL-SOIL-1 -- -- -- -- -- -- -- Commercial

UNITS
PCBs
Aroclor 1016 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1221 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1232 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1248 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1242 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1254 ug/g <0.050 0.32 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Aroclor 1260 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Calculated Total PCB ug/g <0.050 0.32 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 33

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL

RDL

RDL



Table 21: VOCs in Soil Laboratory Analytical Results ug/kg)
Sample ID: 1987-SOIL-1 1987-SOIL-2 1987-SOIL-3 1987-SOIL-4 1987-SOIL-5 1987-SOIL-6 1987-SOIL-7 1987-SOIL-8 1987-SOIL-9 1987-SOIL-10 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME
Lab ID: FJP535 FJP536 FJP537 FJP560 FJP561 FJP562 FJP563 FJP564 FJP565 FJP566 CSQG
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- -- Commercial

UNITS
Volatile Organics
1,1,1-Trichloroethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,1,2,2-Tetrachloroethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,1,2-Trichloroethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,1-Dichloroethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,1-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,2-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 10000
1,2-Dichloroethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,2-Dichloropropane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
1,3-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 10000
1,4-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 10000
Benzene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 30
Bromodichloromethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Bromoform ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Bromomethane ug/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50 --
Carbon Tetrachloride ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
Chlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Chloroethane ug/kg <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 200 --
Chloroform ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
cis-1,2-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
cis-1,3-Dichloropropene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Dibromochloromethane ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Ethylbenzene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 82
Ethylene Dibromide ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Methyl t-butyl ether (MTBE) ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 55 25 --
Methylene Chloride(Dichloromethane) ug/kg <25 <25 <25 <25 <25 <25 <30 (1) <30 (1) <30 (1) <25 25 50000
o-Xylene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
p+m-Xylene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Styrene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 50000
Tetrachloroethylene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 500
Toluene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 370
Total Xylenes ug/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50 11,000
trans-1,2-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
trans-1,3-Dichloropropene ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Trichloroethylene ug/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 10
Trichlorofluoromethane  (FREON 11) ug/kg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 --
Vinyl Chloride ug/kg <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 20 --

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL



Table 22: VOCs in Soil Laboratory Analytical Results ug/kg)
Sample ID: 1987-SOIL-11 1987-SOIL-12 HANGER-SOIL-1 HANGER-SOIL-2 HANGER-SOIL-3 HANGER-SOIL-4 SEPTIC-SOIL-1 SEPTIC-SOIL-2 SEPTIC-SOIL-3 SHACK-SOIL-1 Federal1

Sample Date: 2017/10/14 2017/10/14 2017/10/13 2017/10/13 2017/10/18 2017/10/18 2017/10/18 2017/10/18 2017/10/18 2017/10/18 CCME
Lab ID: FJP567 FJP568 FJP577 FJP578 FJP580 FJP581 FJP582 FJP583 FJP584 FJP586 CSQG
QA/QC Field Duplicate of: 1987-SOIL-2 1987-SOIL-3 -- -- -- -- -- -- -- -- Commercial

UNITS
Volatile Organics
1,1,1-Trichloroethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,1,2,2-Tetrachloroethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,1,2-Trichloroethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,1-Dichloroethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,1-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,2-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 10000
1,2-Dichloroethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,2-Dichloropropane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
1,3-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 10000
1,4-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 10000
Benzene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 30
Bromodichloromethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Bromoform ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Bromomethane ug/kg <50 <50 <50 <50 <50 <50 <100 <50 <50 <50 50 --
Carbon Tetrachloride ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
Chlorobenzene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Chloroethane ug/kg <200 <200 <200 <200 <200 <200 <400 <200 <200 <200 200 --
Chloroform ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
cis-1,2-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
cis-1,3-Dichloropropene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Dibromochloromethane ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Ethylbenzene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 82
Ethylene Dibromide ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Methyl t-butyl ether (MTBE) ug/kg <25 <25 <25 <25 <31 (2) 88 <50 <25 44 <25 25 --
Methylene Chloride(Dichloromethane) ug/kg <30 (1) <30 (1) <30 (1) <25 <25 <25 <50 <25 <25 <25 25 50000
o-Xylene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
p+m-Xylene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Styrene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 50000
Tetrachloroethylene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 500
Toluene ug/kg <25 <25 <25 310 <25 <25 <50 <25 <25 <25 25 370
Total Xylenes ug/kg <50 <50 <50 <50 <50 <50 <100 <50 <50 <50 50 11,000
trans-1,2-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
trans-1,3-Dichloropropene ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Trichloroethylene ug/kg <10 <10 <10 <10 <10 <10 <20 <10 <10 <10 10 10
Trichlorofluoromethane  (FREON 11) ug/kg <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 25 --
Vinyl Chloride ug/kg <20 <20 <20 <20 <20 <20 <40 <20 <20 <20 20 --

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL



Table 23: VOCs in Soil Laboratory Analytical Results ug/kg)
Sample ID: SHACK-SOIL-2 SHACK-SOIL-3 BG-SOIL-1 BG-SOIL-2 BG-SOIL-3 BG-SOIL-4 BG-SOIL-5 BG-SOIL-6 BG-SOIL-7 BG-SOIL-8 Federal1

Sample Date: 2017/10/18 2017/10/18 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME
Lab ID: FJP587 FJP588 FJP619 FJP620 FJP621 FJP622 FJP623 FJP624 FJP625 FJP626 CSQG
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- -- Commercial

UNITS
Volatile Organics
1,1,1-Trichloroethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,1,2,2-Tetrachloroethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,1,2-Trichloroethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,1-Dichloroethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,1-Dichloroethylene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,2-Dichlorobenzene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 10000
1,2-Dichloroethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,2-Dichloropropane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
1,3-Dichlorobenzene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 10000
1,4-Dichlorobenzene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 10000
Benzene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 30
Bromodichloromethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Bromoform ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Bromomethane ug/kg <50 <50 <100 <100 <50 <50 <50 <50 <50 <50 50 --
Carbon Tetrachloride ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
Chlorobenzene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Chloroethane ug/kg <200 <200 <400 <400 <200 <200 <200 <200 <200 <200 200 --
Chloroform ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
cis-1,2-Dichloroethylene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
cis-1,3-Dichloropropene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Dibromochloromethane ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Ethylbenzene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 82
Ethylene Dibromide ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Methyl t-butyl ether (MTBE) ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Methylene Chloride(Dichloromethane) ug/kg <30 (1) <30 (1) <50 <50 <30 (1) <30 (1) <30 (1) <30 (1) <30 (1) <30 (1) 25 50000
o-Xylene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
p+m-Xylene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Styrene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 50000
Tetrachloroethylene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 500
Toluene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 370
Total Xylenes ug/kg <50 <50 <100 <100 <50 <50 <50 <50 <50 <50 50 11,000
trans-1,2-Dichloroethylene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
trans-1,3-Dichloropropene ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Trichloroethylene ug/kg <10 <10 <20 <20 <10 <10 <10 <10 <10 <10 10 10
Trichlorofluoromethane  (FREON 11) ug/kg <25 <25 <50 <50 <25 <25 <25 <25 <25 <25 25 --
Vinyl Chloride ug/kg <20 <20 <40 <40 <20 <20 <20 <20 <20 <20 20 --

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL



Table 24: VOCs in Soil Laboratory Analytical Results ug/kg)
Sample ID: LPUMP-SOIL-2 LPUMP-SOIL-3 LPUMP-SOIL-1 LPUMP-SOIL-4 UPUMP-SOIL-1 UPUMP-SOIL-2 UPUMP-SOIL-3 UPUMP-SOIL-4 UPUMP-SOIL-5 RADOME-SOIL-1 Federal1

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/13 CCME
Lab ID: FJP681 FJP682 FJP683 FJP685 FJP686 FJP687 FJP688 FJP689 FJP691 FJP706 CSQG
QA/QC Field Duplicate of: -- -- -- LPUMP-SOIL-1 -- -- -- UPUMP-SOIL-1 UPUMP-SOIL-3 -- Commercial

UNITS
Volatile Organics
1,1,1-Trichloroethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,1,2,2-Tetrachloroethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,1,2-Trichloroethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,1-Dichloroethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,1-Dichloroethylene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,2-Dichlorobenzene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 10000
1,2-Dichloroethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,2-Dichloropropane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
1,3-Dichlorobenzene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 10000
1,4-Dichlorobenzene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 10000
Benzene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 30
Bromodichloromethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Bromoform ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Bromomethane ug/kg <50 <50 <100 <100 <100 <50 <100 <100 <100 <50 50 --
Carbon Tetrachloride ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
Chlorobenzene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Chloroethane ug/kg <200 <200 <400 <400 <400 <200 <400 <400 <400 <200 200 --
Chloroform ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
cis-1,2-Dichloroethylene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
cis-1,3-Dichloropropene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Dibromochloromethane ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Ethylbenzene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 82
Ethylene Dibromide ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Methyl t-butyl ether (MTBE) ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Methylene Chloride(Dichloromethane) ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
o-Xylene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
p+m-Xylene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Styrene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 50000
Tetrachloroethylene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 500
Toluene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 370
Total Xylenes ug/kg <50 <50 <100 <100 <100 <50 <100 <100 <100 <50 50 11,000
trans-1,2-Dichloroethylene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
trans-1,3-Dichloropropene ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Trichloroethylene ug/kg <10 <10 <20 <20 <20 <10 <20 <20 <20 <10 10 10
Trichlorofluoromethane  (FREON 11) ug/kg <25 <25 <50 <50 <50 <25 <50 <50 <50 <25 25 --
Vinyl Chloride ug/kg <20 <20 <40 <40 <40 <20 <40 <40 <40 <20 20 --

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL



Table 25: VOCs in Soil Laboratory Analytical Results ug/kg)
Sample ID: RADOME-SOIL-2 RADOME-SOIL-3 TOWER-SOIL-1 TOWER-SOIL-2 TOWER-SOIL-3 TOWER-SOIL-4 Federal1

Sample Date: 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 2017/10/13 CCME
Lab ID: FJP707 FJP708 FJP709 FJP710 FJP711 FJP712 CSQG
QA/QC Field Duplicate of: -- -- -- -- -- -- Commercial

UNITS
Volatile Organics
1,1,1-Trichloroethane ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,1,2,2-Tetrachloroethane ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,1,2-Trichloroethane ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,1-Dichloroethane ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,1-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,2-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 25 10000
1,2-Dichloroethane ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,2-Dichloropropane ug/kg <25 <25 <25 <25 <25 <25 25 50000
1,3-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 25 10000
1,4-Dichlorobenzene ug/kg <25 <25 <25 <25 <25 <25 25 10000
Benzene ug/kg <25 <25 <25 <25 <25 <25 25 30
Bromodichloromethane ug/kg <25 <25 <25 <25 <25 <25 25 --
Bromoform ug/kg <25 <25 <25 <25 <25 <25 25 --
Bromomethane ug/kg <50 <50 <50 <50 <50 <50 50 --
Carbon Tetrachloride ug/kg <25 <25 <25 <25 <25 <25 25 50000
Chlorobenzene ug/kg <25 <25 <25 <25 <25 <25 25 --
Chloroethane ug/kg <200 <200 <200 <200 <200 <200 200 --
Chloroform ug/kg <25 <25 <25 <25 <25 <25 25 50000
cis-1,2-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 25 --
cis-1,3-Dichloropropene ug/kg <25 <25 <25 <25 <25 <25 25 --
Dibromochloromethane ug/kg <25 <25 <25 <25 <25 <25 25 --
Ethylbenzene ug/kg <25 <25 <25 <25 <25 <25 25 82
Ethylene Dibromide ug/kg <25 <25 <25 <25 <25 <25 25 --
Methyl t-butyl ether (MTBE) ug/kg <25 <25 <25 <25 <25 <25 25 --
Methylene Chloride(Dichloromethane) ug/kg <25 <25 <25 <25 <25 <25 25 50000
o-Xylene ug/kg <25 <25 <25 <25 <25 <25 25 --
p+m-Xylene ug/kg <25 <25 <25 <25 <25 <25 25 --
Styrene ug/kg <25 <25 <25 <25 <25 <25 25 50000
Tetrachloroethylene ug/kg <25 <25 <25 <25 <25 <25 25 500
Toluene ug/kg <25 <25 <25 <25 <25 <25 25 370
Total Xylenes ug/kg <50 <50 <50 <50 <50 <50 50 11,000
trans-1,2-Dichloroethylene ug/kg <25 <25 <25 <25 <25 <25 25 --
trans-1,3-Dichloropropene ug/kg <25 <25 <25 <25 <25 <25 25 --
Trichloroethylene ug/kg <10 <10 <10 <10 <10 <10 10 10
Trichlorofluoromethane  (FREON 11) ug/kg <25 <25 <25 <25 <25 <25 25 --
Vinyl Chloride ug/kg <20 <20 <20 <20 <20 <20 20 --

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) (Updated 2007) Soil Quality Guidelines for the Protection of Environmental and Human Health (Commercial).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the CCME CSQGs.
"--" = No guideline available

RDL



Table 26: Pesticides in Soil Laboratory Analytical Results (ug/g)
Sample ID: 1987-SOIL-2 1987-SOIL-11 HANGER-SOIL-4 SHACK-SOIL-1 Federal1 Ontario2 Alberta3

Sample Date: 2017/10/14 2017/10/14 2017/10/18 2017/10/18 CCME MOE
Lab ID: FJP536 FJP567 FJP581 FJP586 CSQG
QA/QC Field Duplicate of: -- 1987-SOIL-2 -- -- Commercial Commercial Commercial

UNITS
Pesticides & Herbicides
Bendiocarb ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.21*
Demeton-S ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Dichlorvos ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Dimethoate ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.0055*
Fenchlorphos (Ronnel) ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Fonofos ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Metolachlor ug/g <10 <10 <10 <10 -- -- 0.055*
Mevinphos ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Phosmet ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Triallate ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.0092*
Trifluralin ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.045*
Fenthion ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Ethion ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Guthion (Azinphos-methyl) ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.75*
Phorate ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.14*
Terbufos ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.15*
Aldicarb ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.065*
Atrazine ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.01*
Carbaryl ug/g <5.0 <5.0 <5.0 <5.0 -- -- 3.6*
Carbofuran ug/g <5.0 <5.0 <5.0 <5.0 -- -- 1.2*
Cyanazine (Bladex) ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.21*
Diazinon ug/g <5.0 <5.0 <5.0 <5.0 -- -- 4.2*
Parathion Ethyl ug/g <5.0 <5.0 <5.0 <5.0 -- -- 14
Parathion Methyl ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Prometryne ug/g <5.0 <5.0 <5.0 <5.0 -- -- --
Malathion ug/g <5.0 <5.0 <5.0 <5.0 -- -- 1.3*
Simazine ug/g <5.0 <5.0 <5.0 <5.0 -- -- 0.038*
Chlorpyrifos (Dursban) ug/g <5.0 <5.0 <5.0 <5.0 -- -- 95
Calculated Parameters -- -- --
Aldrin + Dieldrin ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Chlordane (Total) ug/g <0.0020 <0.0020 26 <0.0020 -- 0.05 --
DDT+ Metabolites ug/g 0.0058 <0.0020 570 0.027 12 1.4 12
Heptachlor + Heptachlor epoxide ug/g <0.0020 <0.0020 6.9 <0.0020 -- -- --
o,p-DDD + p,p-DDD ug/g <0.0020 <0.0020 76 0.0027 -- -- --
o,p-DDE + p,p-DDE ug/g <0.0020 <0.0020 <5.5 0.0028 -- -- --
o,p-DDT + p,p-DDT ug/g 0.0058 <0.0020 490 0.021 -- -- --
Total Endosulfan ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- 0.3 0.0015*
Total PCB ug/g <0.015 <0.015 <15** <0.015 33 1.1 33
Pesticides & Herbicides
Aldrin ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- 0.088 5.1
a-Chlordane ug/g <0.0020 <0.0020 13 <0.0020 -- -- --
g-Chlordane ug/g <0.0020 <0.0020 14 <0.0020 -- -- --
o,p-DDD ug/g <0.0020 <0.0020 10 <0.0020 -- -- --
p,p-DDD ug/g <0.0020 <0.0020 66 0.0027 -- -- --
o,p-DDE ug/g <0.0020 <0.0020 <5.5 <0.0020 -- -- --
p,p-DDE ug/g <0.0020 <0.0020 2.8 0.0028 -- -- --
o,p-DDT ug/g <0.0020 <0.0020 84 0.0041 -- -- --
p,p-DDT ug/g 0.0058 <0.0020 400 0.017 -- -- --
Dieldrin ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- 0.088 1.1
Lindane ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- 0.6
Endosulfan I (alpha) ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Endosulfan II (beta) ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Endrin ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- 0.04 4.7
Heptachlor ug/g <0.0020 <0.0020 6.9 <0.0020 -- 0.19 --
Heptachlor epoxide ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- 0.05 0.076
Hexachlorobenzene ug/g <0.0020 <0.0020 <0.0021 <0.0020 -- 0.66 --
Methoxychlor ug/g <0.0050 <0.0050 <0.50 <0.0050 -- 1.6 0.056
Aroclor 1016 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1221 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1232 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1242 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1248 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1254 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1260 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1262 ug/g <0.015 <0.015 <15 <0.015 -- -- --
Aroclor 1268 ug/g <0.015 <0.015 <15 <0.015 -- -- --
alpha-BHC ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
beta-BHC ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
delta-BHC ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Endosulfan sulfate ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Endrin aldehyde ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Endrin ketone ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Mirex ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Octachlorostyrene ug/g <0.0020 <0.0020 <0.0020 <0.0020 -- -- --
Toxaphene ug/g <0.080 <0.080 <71 <0.080 -- -- 6.3

  Human Health for commercial land use (1999 and Updates).
2 Soil and Groundwater Standards for the Use at Contaminated Sites in Ontario: Table 3 - Full Depth, Non-Potable Water Scenario, Commercial/Industrial Land Use (2011).
3 Alberta Tier I Soil and Groundwater Remediation Guidelines: Tables A-4 Surface Soil Remediation Guidelines for Commercial Land Use - All Exposure Pathways, coarse-grained soil, 
non-potable water (2016).
Reported concentrations for particular samples that are in boldface font and in grey highlighted cells exceed the applicable guidelines.
"--" = No guideline available
*Guideline below the laboratory detection limit
**The RDL for PCBs was not reached for the Alberta Tier 1 Guideline.

1Reference: Canadian Council of Ministers for the Environment (CCME), Cananadian Soil Quality Guidelines (CSQG) Soil Quality Guidelines for the Protection of Environmental and 



Table 27: Dioxins and Furans in Soil Laboratory Analytical Results (pg/g)
SAMPLE ID 1987-SOIL-1 1987-SOIL-3 1987-SOIL-12 BG-SOIL-1 BG-SOIL-3
SAMPLING DATE 2017/10/14 2017/10/14 2017/10/14 2017/10/17 2017/10/17
LAB ID FJP535 FJP537 FJP568 FJP619 FJP619
DUPLICATE SAMPLE OF: 1987-SOIL-3

2,3,7,8-Tetra CDD * pg/g <0.101 0.101 1.00 <0.104 0.104 1 <0.113 0.113 1.00 <0.113 0.113 1.00 <0.0873 0.0873 1.00 --
1,2,3,7,8-Penta CDD * pg/g <0.0881 0.0881 1.00 <0.100 0.100 1.00 <0.315 (1) 0.315 1.00 1.21 1.21 1.00 <0.103 0.103 1.00 --
1,2,3,4,7,8-Hexa CDD * pg/g <0.101 0.0101 0.100 <0.0956 0.00956 0.100 1.38 0.138 0.100 1.39 0.139 0.100 <0.110 0.0110 0.100 --
1,2,3,6,7,8-Hexa CDD * pg/g <0.101 0.0101 0.100 <0.0961 0.00961 0.100 0.281 0.0281 0.100 2.14 0.214 0.100 <0.111 0.0111 0.100 --
1,2,3,7,8,9-Hexa CDD * pg/g <0.0905 0.00905 0.100 <0.0860 0.00860 0.100 0.565 0.0565 0.100 3.85 0.385 0.100 3.000 0.00993 0.100 --
1,2,3,4,6,7,8-Hepta CDD * pg/g 1.33 0.0133 0.0100 0.308 0.00308 0.0100 3.28 0.0328 0.0100 34.2 0.342 0.0100 0.418 0.00418 0.0100 --
Octa CDD * pg/g 24.5 0.00735 0.000300 3.80 0.00114 0.000300 101 0.0303 0.000300 733 0.220 0.000300 3.58 0.00107 0.000300 --
Total Tetra CDD * pg/g <0.101 <0.104 <0.141 (1) 67.4 <0.0873 --
Total Penta CDD * pg/g <0.0881 <0.100 3.09 111 <0.103 --
Total Hexa CDD * pg/g <0.0972 <0.0923 19.9 119 0.175 --
Total Hepta CDD * pg/g 2.46 0.679 13 190 0.921 --
2,3,7,8-Tetra CDF ** pg/g 0.138 0.0138 0.100 <0.0985 0.00985 0.100 <0.105 0.0105 0.100 0.195 0.0195 0.100 <0.107 0.0107 0.100 --
1,2,3,7,8-Penta CDF ** pg/g <0.0985 0.00296 0.0300 <0.0828 0.00248 0.0300 <0.0973 0.00292 0.0300 <0.111 0.00333 0.0300 <0.0986 0.00296 0.0300 --
2,3,4,7,8-Penta CDF ** pg/g <0.0979 0.0294 0.300 <0.0823 0.0247 0.300 <0.0967 0.0290 0.300 <0.113 0.0339 0.300 <0.0980 0.0294 0.300 --
1,2,3,4,7,8-Hexa CDF ** pg/g <0.0927 0.00927 0.100 <0.0850 0.00850 0.100 <0.103 0.0103 0.100 0.260 (2) 0.0260 0.100 <0.0964 0.00964 0.100 --
1,2,3,6,7,8-Hexa CDF ** pg/g <0.0902 0.00902 0.100 <0.0827 0.00827 0.100 <0.100 0.0100 0.100 <0.107 0.0107 0.100 <0.0938 0.00938 0.100 --
2,3,4,6,7,8-Hexa CDF ** pg/g <0.101 0.0101 0.100 <0.0928 0.00928 0.100 <0.112 0.0112 0.100 <0.115 0.0115 0.100 <0.105 0.0105 0.100 --
1,2,3,7,8,9-Hexa CDF ** pg/g <0.111 0.0111 0.100 <0.102 0.0102 0.100 <0.123 0.0123 0.100 <0.125 0.0125 0.100 <0.115 0.0115 0.100 --
1,2,3,4,6,7,8-Hepta CDF ** pg/g 0.681 0.00681 0.0100 0.156 0.00156 0.0100 <0.0888 0.000888 0.0100 0.386 0.00386 0.010 <0.158 (4) 0.00158 0.010 --
1,2,3,4,7,8,9-Hepta CDF ** pg/g <0.106 0.00106 0.0100 <0.118 0.00118 0.0100 <0.118 0.00118 0.0100 <0.126 0.00126 0.0100 <0.121 0.00121 0.0100 --
Octa CDF ** pg/g 0.405 0.000122 0.000300 <0.102 0.0000306 0.000300 <0.117 0.0000351 0.000300 <0.458 (3) 0.000137 0.000300 0.167 0.0000501 0.000300 --
Total Tetra CDF ** pg/g 0.443 0.131 1.05 53.1 <0.107 --
Total Penta CDF ** pg/g <0.0982 <0.0826 2.28 12.3 <0.0983 --
Total Hexa CDF ** pg/g <0.0981 <0.0900 1.15 2.16 <0.102 --
Total Hepta CDF ** pg/g 0.985 0.156 <0.101 0.528 0.129 --
TOTAL TOXIC EQUIVALENCY1 pg/g 0.333 0.312 0.802 2.75 0.315 4
Table Notes:

1 The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.
2 WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like Compounds

(1) RT>2 seconds - PCDD/DF analysis-Peak maxima of monitored ions exceeds 2 seconds
(2) EMPC / Merged Peak
(3) EMPC / DPE -  Diphenylether interference present caused dibenzofuran detected to become a "non-detect" with an elevated detection limit.
EMPC / NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit.
(4) EMPC / NDR - Peak detected does not meet ratio criteria and has resulted in an elevated detection limit.
Shaded and bolded concentrations exceed applicable guidelines.

TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient, The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.

Units TEQ(DL) TEQ(DL) TEF (2005 WHO)2

* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan

3 Canadian Soil Quality Commercial Guidelines for the Protection of Environmental and Human Health for dioxins and furans (2002). The guideline is expressed as 4 ng TEQ.kg-1.    

2002 CCME 
CSQG 

Guideline3

Dioxins & Furans

TEQ(DL) TEF (2005 WHO)2 TEF (2005 WHO)2 TEQ(DL) TEF (2005 WHO)2 TEQ(DL) TEF (2005 WHO)2



Table 28: Petroleum Hydrocarbons in Sediment Laboratory Analytical Results (mg/kg)
Sample ID: BG-SED-1 BG-SED-2 BG-SED-3 SED-1 SED-2 SED-3 WSUPPLY-SED-1 WSUPPLY-SED-2 WSUPPLY-SED-3 Provincial1

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 RBCA
Lab ID: FJM011 FJM012 FJM013 FJM014 FJM015 FJM016 FJM017 FJM018 FJM019 Sediment
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- --

Units
BTEX & F1 Hydrocarbons
Benzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 0.020 <0.020 <0.020 <0.020 <0.020 0.020 1.2
Toluene mg/kg <0.020 <0.020 <0.020 <0.020 0.10 0.020 <0.020 <0.020 <0.020 <0.020 0.020 1.4
Ethylbenzene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 0.020 <0.020 <0.020 <0.020 <0.020 0.020 1.2
p+m-Xylene mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 0.040 <0.040 <0.040 <0.040 <0.040 0.040 --
o-Xylene mg/kg <0.020 <0.020 <0.020 <0.020 <0.020 0.020 <0.020 <0.020 <0.020 <0.020 0.020 --
Total Xylenes mg/kg <0.040 <0.040 <0.040 <0.040 <0.040 0.040 <0.040 <0.040 <0.040 <0.040 0.040 1.3
F1 (C6-C10) mg/kg <10 <10 <10 <10 <10 10 <10 <10 <10 <10 10 --
F1 (C6-C10) - BTEX (Calc.) mg/kg <10 <10 <10 <10 <10 10 <10 <10 <10 <10 10 --
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) mg/kg <20 <20 <20 <20 650 20 <15 <15 <15 <15 15 -
F3 (C16-C34 Hydrocarbons) mg/kg 620 520 <50 180 2200 50 <50 <50 <50 <50 50 -
F4 (C34-C50 Hydrocarbons) mg/kg 270 <50 <50 77 590 50 <50 <50 <50 <50 50 -
Reached Baseline at C50 mg/kg No Yes Yes No Yes -- Yes Yes Yes Yes --
Modified TPH2 6503 5503 80 210 28604 75 75 75 75 500

Table Notes:

3 No resemblance to petroleum products in fuel oil / lube oil range.
4 Weather fuel oil fraction. No resemblance to petroleum products in lube oil range.
-- = no guideline available

2 Modified TPH calculated by adding F1 (C6-C10) - BTEX (Calc.) + F2 (C10-C16) + F3 (C16-C34). If no concentrations are detected above the laboratory Reported Detection Limits for a particular fraction, the RDL is used. 

Reported concentrations for particular samples that are bolded and grey shaded exceed the applicable criteria

1Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Sediment Ecological Screening Levels
for the Protection of Freshwater and Marine Aquatic Life (mg/kg dry weight) - Typical Sediment

RDL RDL



Table 29: PAHs in Sediment Analytical Results (mg/kg)
Sample ID: BG-SED-1 BG-SED-2 BG-SED-3 SED-1 SED-2 SED-3 WSUPPLY-SED-1 WSUPPLY-SED-2 WSUPPLY-SED-3 Federal1 Federal2

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME ISQG CCME PEL
Lab ID: FJP642 FJP643 FJP644 FJP645 FJP646 FJP647 FJP648 FJP649 FJP650 Freshwater Freshwater

QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- Aquatic life Aquatic life

1-Methylnaphthalene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 -- --
2-Methylnaphthalene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0202 0.201
Acenaphthene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.00671 0.0889
Acenaphthylene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.00587 0.128
Anthracene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0469 0.245
Benzo(a)anthracene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0317 0.385
Benzo(a)pyrene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0319 0.782
Benzo(b)fluoranthene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 -- --
Benzo(b/j)fluoranthene mg/kg <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 -- --
Benzo(g,h,i)perylene mg/kg <0.0050 <0.098 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 -- --
Benzo(j)fluoranthene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 -- --
Benzo(k)fluoranthene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 -- --
Chrysene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.044 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0571 0.862
Dibenz(a,h)anthracene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.00622 0.135
Fluoranthene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.111 2.355
Fluorene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0212 0.144
Indeno(1,2,3-cd)pyrene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 -- --
Naphthalene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0346 0.391
Perylene mg/kg <0.0050 0.093 <0.0050 <0.0050 <0.0050 <0.0050 0.024 0.066 <0.0050 0.0050 -- --
Phenanthrene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 <0.026 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.0419 0.515
Pyrene mg/kg <0.0050 <0.0050 <0.0050 <0.0050 0.039 <0.0050 <0.0050 <0.0050 <0.0050 0.0050 0.053 0.875

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Interim Freshwater Sediment Quality Guidelines (ISQG) for sediment (2002).
2Reference: Canadian Council of Ministers for the Environment (CCME), Probable Effects Limit (PEL) for sediment (2002).
Values highlighted in grey exceed ISQG criteria.
Values bolded and highlighted in grey exceed both ISQG and PEL.
"--" = No guideline available

RDL

Polyaromatic Hydrocarbons
Units



Table 30: Metals in Soil Laboratory Analytical Results (mg/kg)
Sample ID: BG-SED-1 BG-SED-2 BG-SED-3 SED-1 SED-2 SED-3 WSUPPLY-SED-1 WSUPPLY-SED-2 WSUPPLY-SED-3 Federal1 Federal2

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME ISQG CCME PEL
Lab ID: FJP642 FJP643 FJP644 FJP645 FJP646 FJP647 FJP648 FJP649 FJP650 Freshwater Freshwater

QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- -- Aquatic life Aquatic life
Units

Acid Extractable Aluminum (Al) mg/kg 6600 2800 1400 3000 10000 12000 8700 8400 8000 10 -- --
Acid Extractable Antimony (Sb) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 -- --
Acid Extractable Arsenic (As) mg/kg 4.8 3.6 <2.0 7.5 2.4 <2.0 3.7 3.7 4.1 2.0 5.9 17
Acid Extractable Barium (Ba) mg/kg 23 29 5.6 30 74 84 58 75 30 5.0 -- --
Acid Extractable Beryllium (Be) mg/kg 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 -- --
Acid Extractable Bismuth (Bi) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 -- --
Acid Extractable Boron (B) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 50 -- --
Acid Extractable Cadmium (Cd) mg/kg <0.30 1.4 <0.30 <0.30 0.49 <0.30 <0.30 <0.30 <0.30 0.30 0.6 3.5
Acid Extractable Chromium (Cr) mg/kg 7.3 <2.0 4.1 13 16 30 22 19 120 2.0 37.3 90
Acid Extractable Cobalt (Co) mg/kg 1.1 <1.0 1.5 2.6 10 8.2 8.6 7.4 15 1.0 -- --
Acid Extractable Copper (Cu) mg/kg 56 17 9.6 16 98 13 18 18 6.7 2.0 35.7 197
Acid Extractable Iron (Fe) mg/kg 3300 8100 7100 18000 14000 23000 15000 15000 38000 50 -- --
Acid Extractable Lead (Pb) mg/kg 20 17 16 86 40 6.0 4.3 4.3 13 0.50 35 91.3
Acid Extractable Lithium (Li) mg/kg <2.0 <2.0 <2.0 3.0 8.9 8.3 13 11 11 2.0 -- --
Acid Extractable Mercury (Hg) mg/kg <0.10 0.16 <0.10 <0.10 0.18 <0.10 <0.10 <0.10 <0.10 0.10 0.17 0.486
Acid Extractable Molybdenum (Mo) mg/kg <2.0 3.5 6.0 5.0 3.7 5.1 5.3 4.4 3.6 2.0 -- --
Acid Extractable Nickel (Ni) mg/kg 4.0 3.5 2.2 6.2 16 14 21 21 150 2.0 -- --
Acid Extractable Rubidium (Rb) mg/kg 3.3 <2.0 <2.0 7.7 7.8 8.9 6.1 6.6 6.8 2.0 -- --
Acid Extractable Selenium (Se) mg/kg 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 -- --
Acid Extractable Silver (Ag) mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 -- --
Acid Extractable Strontium (Sr) mg/kg 39 44 11 14 43 36 19 23 18 5.0 -- --
Acid Extractable Thallium (Tl) mg/kg <0.10 <0.10 <0.10 <0.10 0.14 <0.10 <0.10 0.11 <0.10 0.10 -- --
Acid Extractable Tin (Sn) mg/kg <2.0 <2.0 <2.0 93 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 -- --
Acid Extractable Uranium (U) mg/kg 4.9 4.7 10 0.87 4.1 1.8 4.8 4.2 0.59 0.10 -- --
Acid Extractable Vanadium (V) mg/kg 7.7 3.5 7.6 24 27 110 29 28 130 2.0 -- --
Acid Extractable Zinc (Zn) mg/kg 49 200 40 37 97 71 77 75 99 5.0 123 315

1Reference: Canadian Council of Ministers for the Environment (CCME), Interim Marine Sediment Quality Guidelines (ISQG) for sediment (2002).
2Reference: Canadian Council of Ministers for the Environment (CCME), Probably Effects Limit (PEL) for sediment (2002).
Values highlighted in grey exceed ISQG criteria.
Values bolded and highlighted in grey exceed both ISQG and PEL.
"--" = No guideline available

RDL



Table 31: PCBs in Sediment Laboratory Analytical Results (mg/kg)
Sample ID: SED-1 SED-2 SED-3 WSUPPLY-SED-1 WSUPPLY-SED-2 WSUPPLY-SED-3 Federal1 Federal2

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 CCME ISQG CCME PEL
Lab ID: FJP645 FJP646 FJP647 FJP648 FJP649 FJP650 Freshwater Freshwater
QA/QC Field Duplicate of: -- -- -- -- -- -- Aquatic life Aquatic life

UNITS
PCBs
Aroclor 1016 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 -- --
Aroclor 1221 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 -- --
Aroclor 1232 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 -- --
Aroclor 1248 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 -- --
Aroclor 1242 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 -- --
Aroclor 1254 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 0.06 0.341
Aroclor 1260 ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 -- --
Calculated Total PCB ug/g <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.030 0.0341 0.277

Table Notes:
1Reference: Canadian Council of Ministers for the Environment (CCME), Interim Marine Sediment Quality Guidelines (ISQG) for sediment (2002).
2Reference: Canadian Council of Ministers for the Environment (CCME), Probably Effects Limit (PEL) for sediment (2002).
Values highlighted in grey exceed ISQG criteria.
Values bolded and highlighted in grey exceed both ISQG and PEL.
"--" = No guideline available

RDL



Table 32: VOCs in Sediment Laboratory Analytical Results (mg/kg)
Sample ID: BG-SED-1 BG-SED-2 BG-SED-3 SED-1 SED-2 SED-3 WSUPPLY-SED-1 WSUPPLY-SED-2 WSUPPLY-SED-3 Provincial1

Sample Date: 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 2017/10/14 RBCA
Lab ID: FJP642 FJP643 FJP644 FJP645 FJP646 FJP647 FJP648 FJP649 FJP650 Sediment
QA/QC Field Duplicate of: -- -- -- -- -- -- -- -- --

UNITS
Volatile Organics
1,1,1-Trichloroethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,1,2,2-Tetrachloroethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,1,2-Trichloroethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,1-Dichloroethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,1-Dichloroethylene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,2-Dichlorobenzene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,2-Dichloroethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,2-Dichloropropane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,3-Dichlorobenzene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
1,4-Dichlorobenzene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Benzene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 0.0012
Bromodichloromethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Bromoform ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Bromomethane ug/kg <50 <100 <50 <50 <50 <50 <50 <50 <50 50 --
Carbon Tetrachloride ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Chlorobenzene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Chloroethane ug/kg <200 <400 <200 <200 <200 <200 <200 <200 <200 200 --
Chloroform ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
cis-1,2-Dichloroethylene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
cis-1,3-Dichloropropene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Dibromochloromethane ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Ethylbenzene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 0.0012
Ethylene Dibromide ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Methyl t-butyl ether (MTBE) ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Methylene Chloride(Dichloromethane) ug/kg <30 (1) <50 <30 (1) <30 (1) <25 <25 <25 <25 <25 25 --
o-Xylene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
p+m-Xylene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Styrene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Tetrachloroethylene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Toluene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 0.0014
Total Xylenes ug/kg <50 <100 <50 <50 <50 <50 <50 <50 <50 50 0.0013
trans-1,2-Dichloroethylene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
trans-1,3-Dichloropropene ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Trichloroethylene ug/kg <10 <20 <10 <10 <10 <10 <10 <10 <10 10 --
Trichlorofluoromethane  (FREON 11) ug/kg <25 <50 <25 <25 <25 <25 <25 <25 <25 25 --
Vinyl Chloride ug/kg <20 <40 <20 <20 <20 <20 <20 <20 <20 20 --

Table Notes:

-- = no guideline available

RDL

1Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Sediment Ecological Screening Levels
for the Protection of Freshwater and Marine Aquatic Life (mg/kg dry weight) - Typical Sediment

Reported concentrations for particular samples that are bolded and grey shaded exceed the applicable criteria



Table 33: Petroleum Hydrocarbons in Surface Water Analytical Results (ug/L)
Sample ID: WSUPPLY-SW-1 WSUPPLY-SW-2 WSUPPLY-SW-3 WSUPPLY-SW-4 UAST-SW-1 SW-1 SW-2 SW-3 BG-SW-1 BG-SW-2 BG-SW-3 Federal1 Provincial2

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/14 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME RBCA
Lab ID: FJM110 FJM111 FJM112 FJM119 FJP720 FJM113 FJM114 FJM115 FJM116 FJM117 FJM118 Freshwater Freshwater

QA/QC Field Duplicate of: -- -- -- WSUPPLY-SW-2 -- -- -- -- -- -- -- Aquatic life Aquatic life
Units

BTEX & F1 Hydrocarbons
Benzene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 370 2.1
Toluene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 2 0.77
Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 90 0.32
o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 -- --
p+m-Xylene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 -- --
Total Xylenes ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 -- 0.333

F1 (C6-C10) ug/L <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 -- --
F1 (C6-C10) - BTEX ug/L <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 25 -- --
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) ug/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 -- --
F3 (C16-C34 Hydrocarbons) ug/L <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 -- --
F4 (C34-C50 Hydrocarbons) ug/L <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 -- --
Reached Baseline at C50 ug/L Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes -- --

Table Notes:

3 The Atlantic RBCA detection limit for Xylenes could not be met using CCME CWS analysis.
-- = no guideline available
Reported concentrations for particular samples that are bolded and grey shaded exceed the applicable long term CCME Water Quality Guidelines for the Protection of Freshwater Aquatic Life.

RDL

1Federal Regulatory criteria for the Protection of Freshwater Aquatic Life from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Quality Guidelines (updated 2007)
2Reference: Provincial Atlantic Risk Based Corrective Action for Petroleum Impacted Sites In Atlantic Canada (Version 3, updated January 2015) - Tier 1 Surface Water and Groundwater Ecological Screening Levels for the Protection of Freshwater and Marine Life (mg/L)



Table 34: PAHs in Surface Water Laboratory Analytical Results (ug/L)
Sample ID: WSUPPLY-SW-1 WSUPPLY-SW-2 WSUPPLY-SW-3 WSUPPLY-SW-4 UAST-SW-1 SW-1 SW-2 SW-3 BG-SW-1 BG-SW-2 BG-SW-3 Federal

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/14 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME
Lab ID: FJM110 FJM111 FJM112 FJM119 FJP720 FJM113 FJM114 FJM115 FJM116 FJM117 FJM118 Freshwater

QA/QC Field Duplicate of: -- -- -- WSUPPLY-SW-2 -- -- -- -- -- -- -- Aquatic life1

1-Methylnaphthalene ug/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
2-Methylnaphthalene ug/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Acenaphthene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 5.8
Acenaphthylene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Acridine ug/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 4.4
Anthracene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.012
Benzo(a)anthracene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.018
Benzo(a)pyrene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.015
Benzo(b)fluoranthene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Benzo(b/j)fluoranthene ug/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.020 --
Benzo(g,h,i)perylene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Benzo(j)fluoranthene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Benzo(k)fluoranthene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Chrysene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Dibenz(a,h)anthracene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Fluoranthene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.04
Fluorene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 3
Indeno(1,2,3-cd)pyrene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Naphthalene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 1.1
Perylene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
Phenanthrene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.4
Pyrene ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.025
Quinoline ug/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.050 3.4

Table Notes:

"--" - no guideline available

Polyaromatic Hydrocarbons

RDL

1 Reference: Canadian Council of Ministers for the Environment (CCME), Canadian Water Quality Guidelines (CWQG) for the Protection of Freshwater Aquatic Life (FAL)           
Reported concentrations for particular samples that are bolded and grey shaded exceed the applicable long term CCME Water Quality Guidelines for the Protection of Freshwater Aquatic Life.

Units



Table 35: Metals in Surface Water Laboratory Analytical Results (mg/kg) 
Sample ID: WSUPPLY-SW-1 WSUPPLY-SW-2 WSUPPLY-SW-3 WSUPPLY-SW-4 SW-1 SW-2 SW-3 BG-SW-1 BG-SW-2 BG-SW-3 Federal1

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME
Lab ID: FJM110 FJM111 FJM112 FJM119 FJM113 FJM114 FJM115 FJM116 FJM117 FJM118 Freshwater

QA/QC Field Duplicate of: -- -- -- WSUPPLY-SW-2 -- -- -- -- -- -- Aquatic life
Units Long Term

2Total Aluminum (Al) ug/L 89 84 79 83 41 430 68 140 240 85 5.0 5-100
Total Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 --
Total Arsenic (As) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 5
Total Barium (Ba) ug/L 8.6 8.3 8.2 8.2 5.6 5.9 4.7 2.0 3.3 4.7 1.0 --
Total Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 --
Total Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 --
Total Boron (B) ug/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50 1500
Total Cadmium (Cd) ug/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.027 <0.010 <0.010 0.010 0.09
Total Calcium (Ca) ug/L 4600 4500 4200 4300 3700 4800 1700 1500 2900 3100 100 --
3Total Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 1
Total Cobalt (Co) ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 --
4Total Copper (Cu) ug/L <2.0 <2.0 <2.0 <2.0 2.9 6.4 <2.0 2.2 <2.0 <2.0 2.0 2
Total Iron (Fe) ug/L 100 110 97 100 180 540 59 <50 270 <50 50 300
5Total Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 1
Total Manganese (Mn) ug/L 3.8 4.0 3.5 3.9 <2.0 6.1 <2.0 <2.0 2.9 <2.0 2.0 --
Total Mercury ug/L <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 0.026
Total Molybdenum (Mo) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 73
6Total Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 25
Total Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 --
Total Potassium (K) ug/L 630 590 580 600 1100 870 510 780 430 250 100 --
Total Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 1
Total Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 0.25
Total Sodium (Na) ug/L 8200 7800 6600 6700 16000 15000 6200 21000 8600 3200 100 --
Total Strontium (Sr) ug/L 48 46 46 47 27 30 16 20 13 25 2.0 --
Total Thallium (Tl) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 0.8
Total Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 --
Total Titanium (Ti) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 6.3 <2.0 <2.0 3.1 <2.0 2.0 --
Total Uranium (U) ug/L 0.30 0.26 0.26 0.27 <0.10 0.35 <0.10 0.19 0.28 0.32 0.10 15
Total Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 --
Total Zinc (Zn) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 6.2 <5.0 14 <5.0 <5.0 5.0 30

Table Notes:

"--" - no guideline available
Reported concentrations for particular samples that are bolded and grey shaded exceed the applicable long term CCME Water Quality Guidelines for the Protection of Freshwater Aquatic Life.

5The CWQG for lead is related to water hardness (as CaCO3) as described in the CWQG document. When the water hardness is 0 to ≤ 60 mg/L, the CWQG is 1 µg/L. All samples presented in this table have a water hardness is this range so the guideline is 1 µg/L.

4The CWQG for cooper is related to water hardness (as CaCO3) as described in the CWQG document.  When the water hardness is 0 to <82 mg/L, the CWQG is 2 µg/L. All samples presented in this table have a water hardness is this range so the guideline is 2 µg/L.

6The CWQG for nickel is related to water hardness (as CaCO3) as described in the CWQG document.  When the water hardness is 0 to ≤ 60 mg/L, the CWQG is 25 µg/L. All samples presented in this table have a water hardness in this range so the guideline is 25 µg/L.

3Total chromium is reported. Hexavalent chromium (VI) or chromium (III)has not been tested for. When total chromium is measured the guideline fro chromium VI takes presedence in case all of the chromium is present.

RDL

2 The CWQG for aluminum is related to pH. CWQG is 5 ug/L if pH < 6.5 and 100 ug/L if pH > 6.5.

1 Reference: Canadian Council of Ministers for the Environment (CCME), Canadian Water Quality Guidelines (CWQG) for the Protection of Freshwater Aquatic Life (FAL)           



Table 36: General Chemistry in Surface Water Laboratory Analytical Results (mg/L)
Sample ID: WSUPPLY-SW-1 WSUPPLY-SW-2 WSUPPLY-SW-3 WSUPPLY-SW-4 SW-2 BG-SW-2 SW-1 SW-3 BG-SW-1 BG-SW-3 Federal

Sample Date: 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 2017/10/17 CCME
Lab ID: FJM110 FJM111 FJM112 FJM119 FJM114 FJM117 FJM113 FJM115 FJM116 FJM118 Freshwater

QA/QC Field Duplicate of: -- -- -- WSUPPLY-SW-2 -- -- -- -- -- -- Aquatic life1

Units
Anion Sum me/L 0.640 0.650 0.650 0.640 1.09 0.640 N/A 1.26 0.500 1.23 0.360 N/A --
Bicarb. Alkalinity (calc. as CaCO3) mg/L 14 14 15 14 14 9.2 1.0 16 6.6 <1.0 9.8 1.0 --
Calculated TDS mg/L 37 37 36 35 64 37 1.0 67 27 71 20 1.0 --
Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0 1.0 --
Cation Sum me/L 0.730 0.700 0.630 0.640 1.12 0.650 N/A 1.13 0.460 1.19 0.350 N/A --
Hardness (CaCO3) mg/L 17 17 16 17 21 12 1.0 20 8.7 13 10 1.0 --
Ion Balance (% Difference) % 6.57 3.70 1.56 0.00 1.36 0.780 N/A 5.44 4.17 1.65 1.41 N/A --
Langelier Index (@ 20C) N/A -2.29 -2.29 -2.36 -2.21 -2.53 -3.28 -2.37 -3.51 NC -2.88 --
Langelier Index (@ 4C) N/A -2.54 -2.54 -2.61 -2.46 -2.78 -3.53 -2.62 -3.76 NC -3.14 --
Nitrate (N) mg/L <0.050 <0.050 <0.050 0.12 0.052 <0.050 0.050 <0.050 <0.050 <0.050 <0.050 0.050 13
Saturation pH (@ 20C) N/A 9.48 9.49 9.50 9.51 9.50 9.87 9.55 10.3 NC 9.80 --
Saturation pH (@ 4C) N/A 9.73 9.74 9.75 9.76 9.75 10.1 9.80 10.5 NC 10.0 --
Inorganics
Total Alkalinity (Total as CaCO3) mg/L 14 14 15 14 14 9.2 5.0 16 6.6 <5.0 9.8 5.0 --
Dissolved Chloride (Cl) mg/L 13 13 13 12 27 16 1.0 31 11 39 5.8 1.0 120
Colour TCU 54 (1) 56 (1) 59 (1) 53 (1) 190 (1) 120 (1) 25 41 16 50 30 5.0 --
Nitrate + Nitrite (N) mg/L <0.050 <0.050 <0.050 0.12 0.052 <0.050 0.050 <0.050 <0.050 <0.050 <0.050 0.050 --
Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 <0.010 <0.010 <0.010 <0.010 0.010 0.06
Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 0.051 <0.050 <0.050 0.050 0.050 0.094 <0.050 0.064 <0.050 0.050 --
Total Organic Carbon (C) mg/L 7.4 7.4 7.6 7.6 16 13 0.50 7.8 3.9 4.5 4.5 0.50 --
Orthophosphate (P) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 <0.010 <0.010 <0.010 <0.010 0.010 --
pH pH 7.19 7.20 7.15 7.30 6.98 6.59 N/A 7.18 6.74 6.40 6.91 N/A 6.5-9
Reactive Silica (SiO2) mg/L 1.1 1.0 1.1 1.0 2.3 2.2 0.50 <0.50 <0.50 0.95 1.6 0.50 --
Dissolved Sulphate (SO4) mg/L <2.0 <2.0 <2.0 <2.0 2.1 <2.0 2.0 2.7 2.3 5.8 <2.0 2.0 --
Turbidity NTU 0.60 0.70 0.47 0.40 1.1 0.53 0.10 0.37 0.39 0.28 0.24 0.10 --
Conductivity uS/cm 72 69 72 71 130 74 1.0 130 54 150 37 1.0 --

Table Notes:

-- = no guideline available

1Federal Regulatory criteria for the Protection of Freshwater Aquatic Life from the Canadian Council of Ministers for the Environment (CCME), Canadian Environmental Quality Guidelines (updated 2007)

Reported concentrations for particular samples that are bolded and grey shaded exceed the applicable long term CCME Water Quality Guidelines for the Protection of Freshwater Aquatic Life.

RDL RDL



Table 37: Summary of Asbestos Results
Site

Sample ID: A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12
(Duplicate of A3)

Sample Location: 1987 Disposal Site 1987 Disposal Site 1987 Disposal Site Former Radome Former Barracks Former Barracks Former Barracks Former Barracks Former Heating & 
Generator Room

Former Barrack 
Foundation

Former Heating & 
Generator Room 1987 Disposal Site

Sample Description: Black Foam Black Felt Grey building siding Brown insulation Black Foam Grey Building Siding Black Rubber Green Vinyl Floor 
Tile Black Foam Black Tar Black Felt Grey building siding

Lab Sample ID: FSB199 FSB205 FSB206 FSB207 FSB208 FSB209 FSB210 FSB211 FSB212 FSB213 FSB214 FSB215
Bulk Asbestos (%) ND ND Chrysotile 15% Amosite 20% ND ND ND Chrysotile 1% ND ND Chrysotile 7% Chrysotile 15% 0.5 >1%

Table Notes:

Cape Makkovik, Labrador

Highlighted values exceed criteria; 
ND  - Not detected above reportable detection limit

1 Provincial Guideline – Newfoundland and Labrador Regulation 111/98, Abatement Regulations, 1998 under the Occupational Health & Safety Act of >1%

RDL

Provincial 
Guideline NL 
Occupational 

Health and Safety 
Act 1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Appendix E 
QA/QC PROGRAM 

 



Table 1: Metals in Soil Analytical Results

Data Quality Objective  HEL-SOIL-4
 (Dup) 

 HEL-SOIL-1  RDL Absolute 
difference Average Relative Percent 

Difference
 SHACK-SOIL-4

 (Dup) 
 SHACK-SOIL-3  RDL Absolute 

difference Average Relative Percent 
Difference

Acid Extractable Aluminum (Al) 80% 8400 0 10 8400.00 4200.00 200.00% 11000 9800 10 1200.00 10400.00 11.54%
Acid Extractable Antimony (Sb) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 1.00 0.00%
Acid Extractable Arsenic (As) 60% 7.3 6.6 2.0 0.70 6.95 10.07% 6.8 7.0 2.0 0.20 6.90 2.90%
Acid Extractable Barium (Ba) 80% 67 73 5.0 6.00 70.00 8.57% 47 41 5.0 6.00 44.00 13.64%
Acid Extractable Beryllium (Be) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Bismuth (Bi) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Boron (B) 60% 0.25 0.25 50 0.00 0.00 0.00% 25 25 50 0.00 0.00 0.00%
Acid Extractable Cadmium (Cd) 60% 0.15 0.15 0.30 0.00 0.00 0.00% 0.46 0.15 0.30 0.00 0.15 0.00%
Acid Extractable Chromium (Cr) 60% 24 22 2.0 2.00 23.00 8.70% 24 20 2.0 4.00 22.00 18.18%
Acid Extractable Cobalt (Co) 60% 12 12 1.0 0.00 12.00 0.00% 11 10 1.0 1.00 10.50 9.52%
Acid Extractable Copper (Cu) 60% 63 57 2.0 6.00 60.00 10.00% 40 37 2.0 3.00 38.50 7.79%
Acid Extractable Iron (Fe) 60% 20000 20000 50 0.00 20000.00 0.00% 24000 22000 50 2000.00 23000.00 8.70%
Acid Extractable Lead (Pb) 80% 9.7 10 0.50 0.30 9.85 3.05% 29 14 0.50 15.00 21.50 69.77%
Acid Extractable Lithium (Li) 60% 13 15 2.0 2.00 14.00 14.29% 18 19 2.0 1.00 18.50 5.41%
Acid Extractable Manganese (Mn) 60% 290 280 2.0 10.00 285.00 3.51% 300 270 2.0 30.00 285.00 10.53%
Acid Extractable Mercury (Hg) 80% 0.05 0.05 0.10 0.00 0.00 0.00% 0.05 0.05 0.10 0.00 0.00 0.00%
Acid Extractable Molybdenum (Mo) 80% 1 2.1 2.0 1.10 1.55 70.97% 1 2.1 2.0 1.10 1.55 70.97%
Acid Extractable Nickel (Ni) 60% 23 22 2.0 1.00 22.50 4.44% 17 15 2.0 2.00 16.00 12.50%
Acid Extractable Rubidium (Rb) 60% 16 14 2.0 2.00 15.00 13.33% 17 17 2.0 0.00 17.00 0.00%
Acid Extractable Selenium (Se) 60% 0.5 0.5 1.0 0.00 0.00 0.00% 0.5 0.5 1.0 0.00 0.50 0.00%
Acid Extractable Silver (Ag) 80% 0.25 0.25 0.50 0.00 0.00 0.00% 0.25 0.25 0.50 0.00 0.00 0.00%
Acid Extractable Strontium (Sr) 60% 36 24 5.0 12.00 30.00 40.00% 23 23 5.0 0.00 23.00 0.00%
Acid Extractable Thallium (Tl) 60% 0.12 0.10 0.10 0.02 0.11 18.18% 0.15 0.14 0.10 0.01 0.15 6.90%
Acid Extractable Tin (Sn) 80% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Uranium (U) 60% 1.1 1.2 0.10 0.10 1.15 8.70% 0.90 1.0 0.10 0.10 0.95 10.53%
Acid Extractable Vanadium (V) 60% 38 41 2.0 3.00 39.50 7.59% 44 41 2.0 3.00 42.50 7.06%
Acid Extractable Zinc (Zn) 60% 47 46 5.0 1.00 46.50 2.15% 99 65 5.0 34.00 82.00 41.46%

15.69% 11.38%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for metals in soil is 21.88

Cape Makkovik
Sample Identification QA/QC Results

 Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results

 Relative Percent Difference: 



Table 2: Metals in Soil Analytical Results

Data Quality Objective  1987-SOIL-11
 (Dup) 

 1987-SOIL-2  RDL Absolute 
difference Average Relative Percent 

Difference
 1987-SOIL-12

 (Dup) 
 1987-SOIL-3  RDL Absolute 

difference Average Relative Percent 
Difference

Acid Extractable Aluminum (Al) 80% 15000 18000 10 3000.00 16500.00 18.18% 15000 17000 10 2000.00 16000.00 12.50%
Acid Extractable Antimony (Sb) 60% 4.5 8.6 2.0 0.00 0.00 0.00% 1 4.9 2.0 3.90 2.95 132.20%
Acid Extractable Arsenic (As) 60% 1 1 2.0 0.00 1.00 0.00% 1 1.0 2.0 0.00 1.00 0.00%
Acid Extractable Barium (Ba) 80% 120 160 5.0 40.00 140.00 28.57% 170 210 5.0 40.00 190.00 21.05%
Acid Extractable Beryllium (Be) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Bismuth (Bi) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Boron (B) 60% 25 25 50 0.00 0.00 0.00% 25 25 50 0.00 0.00 0.00%
Acid Extractable Cadmium (Cd) 60% 0.15 0.15 0.30 0.00 0.00 0.00% 0.15 0.15 0.30 0.00 0.15 0.00%
Acid Extractable Chromium (Cr) 60% 35 31 2.0 4.00 33.00 12.12% 32 32 2.0 0.00 32.00 0.00%
Acid Extractable Cobalt (Co) 60% 36 43 1.0 7.00 39.50 17.72% 38 42 1.0 4.00 40.00 10.00%
Acid Extractable Copper (Cu) 60% 27 35 2.0 8.00 31.00 25.81% 31 37 2.0 6.00 34.00 17.65%
Acid Extractable Iron (Fe) 60% 74000 82000 50 8000.00 78000.00 10.26% 75000 81000 50 6000.00 78000.00 7.69%
Acid Extractable Lead (Pb) 80% 6.0 16 0.50 10.00 11.00 90.91% 6.5 11 0.50 4.50 8.75 51.43%
Acid Extractable Lithium (Li) 60% 12 16 2.0 4.00 14.00 28.57% 12 14 2.0 2.00 13.00 15.38%
Acid Extractable Manganese (Mn) 60% 600 690 2.0 90.00 645.00 13.95% 700 810 2.0 110.00 755.00 14.57%
Acid Extractable Mercury (Hg) 80% 0.05 0.05 0.10 0.00 0.00 0.00% 0.05 0.05 0.10 0.00 0.00 0.00%
Acid Extractable Molybdenum (Mo) 80% 1.0 1 2.0 0.00 1.00 0.00% 1 1 2.0 0.00 1.00 0.00%
Acid Extractable Nickel (Ni) 60% 20 25 2.0 5.00 22.50 22.22% 21 23 2.0 2.00 22.00 9.09%
Acid Extractable Rubidium (Rb) 60% 15 21 2.0 6.00 18.00 33.33% 17 20 2.0 3.00 18.50 16.22%
Acid Extractable Selenium (Se) 60% 0.5 0.5 1.0 0.00 0.00 0.00% 0.5 0.5 1.0 0.00 0.50 0.00%
Acid Extractable Silver (Ag) 80% 0.25 0.25 0.50 0.00 0.00 0.00% 0.25 0.25 0.50 0.00 0.00 0.00%
Acid Extractable Strontium (Sr) 60% 33 43 5.0 10.00 38.00 26.32% 37 43 5.0 6.00 40.00 15.00%
Acid Extractable Thallium (Tl) 60% 0.05 0.10 0.10 0.05 0.08 66.67% 0.10 0.12 0.10 0.02 0.11 18.18%
Acid Extractable Tin (Sn) 80% 1 1.0 2.0 0.00 0.00 0.00% 1.0 1 2.0 0.00 0.00 0.00%
Acid Extractable Uranium (U) 60% 0.18 0.36 0.10 0.18 0.27 66.67% 0.25 0.27 0.10 0.02 0.26 7.69%
Acid Extractable Vanadium (V) 60% 210 210 2.0 0.00 210.00 0.00% 190 210 2.0 20.00 200.00 10.00%
Acid Extractable Zinc (Zn) 60% 150 210 5.0 60.00 180.00 33.33% 170 180 5.0 10.00 175.00 5.71%

18.32% 13.50%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for metals in soil is 21.88

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results

 Relative Percent Difference:  Relative Percent Difference: 



Table 3: Metals in Soil Analytical Results

Data Quality Objective  LPUMP-SOIL-5
 (Dup) 

 LPUMP-SOIL-3  RDL Absolute 
difference Average Relative Percent 

Difference
 UPUMP-SOIL-4

 (Dup) 
 UPUMP-SOIL-1  RDL Absolute 

difference Average Relative Percent 
Difference

Acid Extractable Aluminum (Al) 80% 5200 5100 10 100.00 5150.00 1.94% 3300 6800 10 3500.00 5050.00 69.31%
Acid Extractable Antimony (Sb) 60% 1 1 2.0 0.00 0.00 0.00% 6.7 8.0 2.0 1.30 7.35 17.69%
Acid Extractable Arsenic (As) 60% 1 1 2.0 0.00 1.00 0.00% 1.0 4.7 2.0 3.70 2.85 129.82%
Acid Extractable Barium (Ba) 80% 84 39 5.0 45.00 61.50 73.17% 89 150 5.0 61.00 119.50 51.05%
Acid Extractable Beryllium (Be) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Bismuth (Bi) 60% 1 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Boron (B) 60% 25 25 50 0.00 0.00 0.00% 25 25 50 0.00 0.00 0.00%
Acid Extractable Cadmium (Cd) 60% 0.15 0.15 0.30 0.00 0.00 0.00% 0.15 0.15 0.30 0.00 0.15 0.00%
Acid Extractable Chromium (Cr) 60% 1 6.9 2.0 5.90 3.95 149.37% 6.2 15 2.0 8.80 10.60 83.02%
Acid Extractable Cobalt (Co) 60% 2.7 4.2 1.0 1.50 3.45 43.48% 2.4 6.2 1.0 3.80 4.30 88.37%
Acid Extractable Copper (Cu) 60% 5.8 5.0 2.0 0.80 5.40 14.81% 3.4 3.0 2.0 0.40 3.20 12.50%
Acid Extractable Iron (Fe) 60% 7100 16000 50 8900.00 11550.00 77.06% 11000 30000 50 19000.00 20500.00 92.68%
Acid Extractable Lead (Pb) 80% 6.5 4.8 0.50 1.70 5.65 30.09% 9.7 7.9 0.50 1.80 8.80 20.45%
Acid Extractable Lithium (Li) 60% 1 3.9 2.0 2.90 2.45 118.37% 6.1 16 2.0 9.90 11.05 89.59%
Acid Extractable Manganese (Mn) 60% 15 85 2.0 70.00 50.00 140.00% 120 300 2.0 180.00 210.00 85.71%
Acid Extractable Mercury (Hg) 80% 0.20 0.13 0.10 0.00 0.00 0.00% 0.14 0.11 0.10 0.00 0.00 0.00%
Acid Extractable Molybdenum (Mo) 80% 1 3.3 2.0 2.30 2.15 106.98% 6.2 14 2.0 7.80 10.10 77.23%
Acid Extractable Nickel (Ni) 60% 4.4 7.8 2.0 3.40 6.10 55.74% 2.9 5.9 2.0 3.00 4.40 68.18%
Acid Extractable Rubidium (Rb) 60% 1 5.2 2.0 4.20 3.10 135.48% 9.0 24 2.0 15.00 16.50 90.91%
Acid Extractable Selenium (Se) 60% 0.5 0.5 1.0 0.00 0.00 0.00% 0.5 0.5 1.0 0.00 0.50 0.00%
Acid Extractable Silver (Ag) 80% 0.25 0.25 0.50 0.00 0.00 0.00% 0.25 0.25 0.50 0.00 0.00 0.00%
Acid Extractable Strontium (Sr) 60% 29 10 5.0 19.00 19.50 97.44% 63 38 5.0 25.00 50.50 49.50%
Acid Extractable Thallium (Tl) 60% 0.05 0.05 0.10 0.00 0.05 0.00% 0.16 0.37 0.10 0.21 0.27 79.25%
Acid Extractable Tin (Sn) 80% 2.7 1 2.0 0.00 0.00 0.00% 1 1 2.0 0.00 0.00 0.00%
Acid Extractable Uranium (U) 60% 0.75 0.60 0.10 0.15 0.68 22.22% 0.16 0.27 0.10 0.11 0.22 51.16%
Acid Extractable Vanadium (V) 60% 3.7 29 2.0 25.30 16.35 154.74% 21 63 2.0 42.00 42.00 100.00%
Acid Extractable Zinc (Zn) 60% 22 17 5.0 5.00 19.50 25.64% 150 120 5.0 30.00 135.00 22.22%

46.17% 47.36%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for metals in soil is 21.88

 Relative Percent Difference:  Relative Percent Difference: 

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results

Parameters



Table 4: Metals in Surface Water

Data Quality Objective

 WSUPPLY-SW-4
 (Dup) 

 WSUPPLY-SW-2  RDL Absolute 
difference Average Relative Percent 

Difference
2Total Aluminum (Al) 40% 83 84 5.0 1.00 83.50 1.20%
Total Antimony (Sb) 40% 0.5 0.5 1.0 0.00 0.00 0.00%
Total Arsenic (As) 40% 0.5 0.5 1.0 0.00 0.50 0.00%
Total Barium (Ba) 40% 8.2 8.3 1.0 0.10 8.25 1.21%
Total Beryllium (Be) 40% 0.5 0.5 1.0 0.00 0.00 0.00%
Total Bismuth (Bi) 40% 1 1 2.0 0.00 0.00 0.00%
Total Boron (B) 40% 25 25 50 0.00 0.00 0.00%
Total Cadmium (Cd) 40% 0.005 0.005 0.010 0.00 0.00 0.00%
Total Calcium (Ca) 40% 4300 4500 100 200.00 4400.00 4.55%
3Total Chromium (Cr) 40% 0.5 0.5 1.0 0.00 0.50 0.00%
Total Cobalt (Co) 40% 0.2 0.2 0.40 0.00 0.20 0.00%
4Total Copper (Cu) 40% 1 1 2.0 0.00 1.00 0.00%
Total Iron (Fe) 40% 100 110 50 10.00 105.00 9.52%
5Total Lead (Pb) 40% 0.25 0.25 0.50 0.00 0.25 0.00%
Total Magnesium (Mg) 40% 1400 1400 100 0.00 1400.00 0.00%
Total Manganese (Mn) 40% 3.9 4.0 2.0 0.00 0.00 0.00%
Total Mercury 40% 0.0065 0.0065 0.013 0.00 0.01 0.00%
Total Molybdenum (Mo) 40% 1 1 2.0 0.00 1.00 0.00%
6Total Nickel (Ni) 40% 1 1 2.0 0.00 1.00 0.00%
Total Phosphorus (P) 40% 50 50 100 0.00 0.00 0.00%
Total Potassium (K) 40% 600 590 100 0.00 0.00 0.00%
Total Selenium (Se) 40% 0.5 0.5 1.0 0.00 0.50 0.00%
Total Silver (Ag) 40% 0.05 0.05 0.10 0.00 0.05 0.00%
Total Sodium (Na) 40% 6700 7800 100 0.00 0.00 0.00%
Total Strontium (Sr) 40% 47 46 2.0 1.00 46.50 2.15%
Total Thallium (Tl) 40% 0.05 0.05 0.10 0.00 0.05 0.00%
Total Tin (Sn) 40% 1 1 2.0 0.00 1.00 0.00%
Total Titanium (Ti) 40% 1 1 2.0 0.00 1.00 0.00%
Total Uranium (U) 40% 0.27 0.26 0.10 0.01 0.27 3.77%
Total Vanadium (V) 40% 1 1 2.0 0.00 1.00 0.00%
Total Zinc (Zn) 40% 2.5 2.5 5.0 0.00 2.50 0.00%

0.75%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for metals in surface water is 0.75

 Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results



Table 5: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

UAST-SOIL-5
(Dup)

UAST-SOIL-2 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 10 10 20 0.00 10.00 0.00%
F3 (C16-C34 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.00%
F4 (C34-C50 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.0%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Table 6: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

HEL-SOIL-4
(Dup)

HEL-SOIL-1 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 10 10 20 0.00 10.00 0.00%
F3 (C16-C34 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.00%
F4 (C34-C50 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.0%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 



Table 7: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

SHACK-SOIL-4
(Dup)

SHACK-SOIL-3 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.01 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.01 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.01 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.02 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.01 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.02 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 46 62 10 16.00 54.00 29.63%
F3 (C16-C34 Hydrocarbons) 60% 100 130 50 30.00 115.00 26.09%
F4 (C34-C50 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.0%

5.07%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Table 8: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

1987-SOIL-11
(Dup)

1987-SOIL-2 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 10 10 20 0.00 10.00 0.00%
F3 (C16-C34 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.00%
F4 (C34-C50 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.0%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 



Table 9: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

1987-SOIL-3
(Dup)

1987-SOIL-12 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 10 10 20 0.00 10.00 0.00%
F3 (C16-C34 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.00%
F4 (C34-C50 Hydrocarbons) 60% 25 77 50 52.00 51.00 102.0%

9.27%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Table 10: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

LPUMP-SOIL-4
(Dup)

LPUMP-SOIL-1 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 120 100 20 20.00 110.00 18.18%
F3 (C16-C34 Hydrocarbons) 60% 1700 950 50 750.00 1325.00 56.60%
F4 (C34-C50 Hydrocarbons) 60% 720 330 50 390.00 525.00 74.3%

13.55%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 



Table 11: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

LPUMP-SOIL-5
(Dup)

LPUMP-SOIL-3 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 20 57 15 37.00 38.50 96.10%
F3 (C16-C34 Hydrocarbons) 60% 740 390 50 350.00 565.00 61.95%
F4 (C34-C50 Hydrocarbons) 60% 250 160 50 90.00 205.00 43.9%

18.36%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Table 12: QA/QC BTEX/TPH in Soil Analytical Results

Data Quality Objective

UPUMP-SOIL-4
(Dup)

UPUMP-SOIL-1 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 75 91 10 16.00 83.00 19.28%
F3 (C16-C34 Hydrocarbons) 60% 510 410 50 100.00 460.00 21.74%
F4 (C34-C50 Hydrocarbons) 60% 220 200 50 20.00 210.00 9.5%

4.59%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 



Table 13: QA/QC BTEX/TPH  in Soil Analytical Results

Data Quality Objective

PIPELINE-SOIL-5
(Dup)

PIPELINE-SOIL-3 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Toluene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Ethylbenzene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
p+m-Xylene 100% 0.020 0.020 0.040 0.00 0.02 0.00%
o-Xylene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Total Xylenes 100% 0.020 0.020 0.040 0.00 0.02 0.00%
F1 (C6-C10) 60% 5 5 10 0.00 5.00 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 5 5 10 0.00 5.00 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 24 23 20 1.00 23.50 4.26%
F3 (C16-C34 Hydrocarbons) 60% 55 68 50 13.00 61.50 21.14%
F4 (C34-C50 Hydrocarbons) 60% 25 25 50 0.00 25.00 0.0%

2.31%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in soil is 5.3

Table 14: QA/QC BTEX/TPH  in Surface Water Analytical Results

Data Quality Objective

WSUPPLY-SW-4
(Dup)

WSUPPLY-SW-2 RDL Absolute 
difference Average Relative Percent 

Difference

Benzene 60% 0.010 0.010 0.20 0.00 0.01 0.00%
Toluene 60% 0.010 0.010 0.20 0.00 0.01 0.00%
Ethylbenzene 60% 0.010 0.010 0.20 0.00 0.01 0.00%
p+m-Xylene 60% 0.020 0.020 0.20 0.00 0.02 0.00%
o-Xylene 60% 0.010 0.010 0.40 0.00 0.01 0.00%
Total Xylenes 60% 0.020 0.020 0.40 0.00 0.02 0.00%
F1 (C6-C10) 60% 12.5 12.5 25 0.00 12.50 0.00%
F1 (C6-C10) - BTEX (Calc.) 60% 12.5 12.5 25 0.00 12.50 0.00%
F2-F4 Hydrocarbons
F2 (C10-C16 Hydrocarbons) 60% 50 50 100 0.00 50.00 0.00%
F3 (C16-C34 Hydrocarbons) 60% 100 100 200 0.00 100.00 0.00%
F4 (C34-C50 Hydrocarbons) 60% 100 100 200 0.00 100.00 0.0%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for petroleum hydrocarbons in surface water is 0.9

Parameters
Sample Identification QA/QC Results

 Relative Percent Difference: 

 Relative Percent Difference: 

Parameters
Sample Identification QA/QC Results



Table 15: PAH's in Soil Analytical Results

Data Quality Objective

 UAST-SOIL-5
 (Dup) 

 UAST-SOIL-2  RDL Absolute 
difference Average Relative Percent 

Difference
 HEL-SOIL-4

 (Dup) 
 HEL-SOIL-1  RDL Absolute 

difference Average Relative Percent 
Difference

1-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
2-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthylene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)pyrene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(b)fluoranthene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(b/j)fluoranthene 100% 0.010 0.010 0.020 0.00 0.01 0.00% 0.010 0.010 0.020 0.00 0.01 0.00%
Benzo(g,h,i)perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(j)fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(k)fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Chrysene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Dibenz(a,h)anthracene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluorene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Indeno(1,2,3-cd)pyrene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Naphthalene6 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Phenanthrene6 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Pyrene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%

0.00% 0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for PAHs in soil is 6.74

 Relative Percent Difference:  Relative Percent Difference: 

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results



Table 16: PAH's in Soil Analytical Results

Data Quality Objective

 SHACK-SOIL-4
 (Dup) 

 SHACK-SOIL-3  RDL Absolute 
difference Average Relative Percent 

Difference
 1987-SOIL-11

 (Dup) 
 1987-SOIL-2  RDL Absolute 

difference Average Relative Percent 
Difference

1-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
2-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthylene 100% 0.005 0.015 0.010 0.01 0.01 100.00% 0.020 0.020 0.040 0.00 0.02 0.00%
Anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)anthracene 100% 0.005 0.022 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)pyrene 100% 0.024 0.064 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(b)fluoranthene 100% 0.026 0.060 0.010 0.00 0.00 0.00% 0.005 0.013 0.010 0.01 0.01 88.89%
Benzo(b/j)fluoranthene 100% 0.039 0.092 0.020 0.05 0.07 80.92% 0.010 0.010 0.020 0.00 0.01 0.00%
Benzo(g,h,i)perylene 100% 0.022 0.044 0.010 0.02 0.03 66.67% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(j)fluoranthene 100% 0.013 0.031 0.010 0.02 0.02 81.82% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(k)fluoranthene 100% 0.005 0.028 0.010 0.02 0.02 139.39% 0.005 0.005 0.010 0.00 0.01 0.00%
Chrysene 100% 0.014 0.037 0.010 0.02 0.03 90.20% 0.005 0.015 0.010 0.01 0.01 100.00%
Dibenz(a,h)anthracene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluoranthene 100% 0.005 0.020 0.010 0.02 0.01 120.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluorene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Indeno(1,2,3-cd)pyrene 100% 0.018 0.044 0.010 0.03 0.03 83.87% 0.005 0.005 0.010 0.00 0.01 0.00%
Naphthalene6 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Phenanthrene6 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Pyrene 100% 0.017 0.036 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%

36.33% 8.99%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for PAHs in soil is 6.74

 Relative Percent Difference:  Relative Percent Difference: 

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results



Table 17: PAH's in Soil Analytical Results

Data Quality Objective

 1987-SOIL-12
 (Dup) 

 1987-SOIL-3  RDL Absolute 
difference Average Relative Percent 

Difference
 LPUMP-SOIL-5

 (Dup) 
 LPUMP-SOIL-3  RDL Absolute 

difference Average Relative Percent 
Difference

1-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
2-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthylene 100% 0.015 0.015 0.030 0.00 0.02 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)pyrene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(b)fluoranthene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(b/j)fluoranthene 100% 0.010 0.010 0.020 0.00 0.01 0.00% 0.010 0.010 0.020 0.00 0.01 0.00%
Benzo(g,h,i)perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.099 0.005 0.010 0.09 0.05 180.77%
Benzo(j)fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(k)fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Chrysene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Dibenz(a,h)anthracene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluorene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%
Indeno(1,2,3-cd)pyrene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Naphthalene6 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Phenanthrene6 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.01 0.00%
Pyrene 100% 0.005 0.005 0.010 0.00 0.00 0.00% 0.005 0.005 0.010 0.00 0.00 0.00%

0.00% 8.61%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for PAHs in soil is 6.74

 Relative Percent Difference:  Relative Percent Difference: 

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results



Table 18: PAH's in Soil Analytical Results

Data Quality Objective

 UPUMP-SOIL-4
 (Dup) 

 UPUMP-SOIL-1  RDL Absolute 
difference Average Relative Percent 

Difference

1-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
2-Methylnaphthalene 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Acenaphthene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthylene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)anthracene 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)pyrene 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(b)fluoranthene 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(b/j)fluoranthene 100% 0.010 0.010 0.020 0.00 0.01 0.00%
Benzo(g,h,i)perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(j)fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(k)fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Chrysene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Dibenz(a,h)anthracene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluoranthene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluorene 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Indeno(1,2,3-cd)pyrene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Naphthalene6 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Perylene 100% 0.005 0.005 0.010 0.00 0.01 0.00%
Phenanthrene6 100% 0.005 0.005 0.010 0.00 0.00 0.00%
Pyrene 100% 0.005 0.005 0.010 0.00 0.00 0.00%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for PAHs in soil is 6.74

 Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results



Table 19: PAH's in Surface Water Analytical Results

Data Quality Objective

 WSUPPLY-SW-4
 (Dup) 

 WSUPPLY-SW-2  RDL Absolute 
difference Average Relative Percent 

Difference

1-Methylnaphthalene 60% 0.025 0.025 0.050 0.00 0.03 0.00%
2-Methylnaphthalene 60% 0.025 0.025 0.050 0.00 0.03 0.00%
Acenaphthene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Acenaphthylene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Acridine 60% 0.025 0.025 0.050 0.00 0.00 0.00%
Anthracene 60% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)anthracene 60% 0.005 0.005 0.010 0.00 0.00 0.00%
Benzo(a)pyrene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(b)fluoranthene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(b/j)fluoranthene 60% 0.010 0.010 0.020 0.00 0.01 0.00%
Benzo(g,h,i)perylene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(j)fluoranthene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Benzo(k)fluoranthene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Chrysene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Dibenz(a,h)anthracene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Fluoranthene 60% 0.005 0.005 0.010 0.00 0.00 0.00%
Fluorene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Indeno(1,2,3-cd)pyrene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Naphthalene 60% 0.010 0.010 0.20 0.00 0.01 0.00%
Perylene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Phenanthrene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Pyrene 60% 0.005 0.005 0.010 0.00 0.01 0.00%
Quinoline 60% 0.025 0.025 0.050 0.00 0.00 0.00%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
The relative percent difference for PAHs in surface water is 0

 Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results



Table 20: PCB's in Soil Analytical Results

Data Quality Objective

 HEL-SOIL-4
 (Dup) 

 HEL-SOIL-1  RDL Absolute 
difference Average Relative Percent 

Difference
 1987-SOIL-11

 (Dup) 
 1987-SOIL-2  RDL Absolute 

difference Average Relative Percent 
Difference

Aroclor 1016 100% 0.025 0.025 0.050 0.00 0.03 0.00% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1221 100% 0.025 0.025 0.050 0.00 0.00 0.00% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1232 100% 0.025 0.025 0.050 0.00 0.03 0.00% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1248 100% 0.025 0.025 0.050 0.00 0.03 0.00% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1242 100% 0.025 0.025 0.050 0.00 0.00 0.00% 0.025 0.025 0.050 0.00 0.00 0.00%
Aroclor 1254 100% 0.025 0.025 0.050 0.00 0.00 0.00% 0.025 0.025 0.050 0.00 0.00 0.00%
Aroclor 1260 100% 0.025 0.025 0.050 0.00 0.00 0.00% 0.025 0.025 0.050 0.00 0.00 0.00%
Calculated Total PCB 100% 0.025 0.025 0.050 0.00 0.00 0.00% 0.0075 0.0075 0.015 0.00 0.01 0.00%

0.00% 0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for PCBs in soil is 0

Table 21: PCB's in Soil Analytical Results

Data Quality Objective

 1987-SOIL-12
 (Dup) 

 1987-SOIL-3  RDL Absolute 
difference Average Relative Percent 

Difference

Aroclor 1016 100% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1221 100% 0.025 0.025 0.050 0.00 0.00 0.00%
Aroclor 1232 100% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1248 100% 0.025 0.025 0.050 0.00 0.03 0.00%
Aroclor 1242 100% 0.025 0.025 0.050 0.00 0.00 0.00%
Aroclor 1254 100% 0.025 0.025 0.050 0.00 0.00 0.00%
Aroclor 1260 100% 0.025 0.025 0.050 0.00 0.00 0.00%
Calculated Total PCB 100% 0.025 0.025 0.050 0.00 0.00 0.00%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for PCBs in soil is 0

 Relative Percent Difference: 

 Relative Percent Difference:  Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results



Table 22: VOC's in Soil Analytical Results

Data Quality Objective

 1987-SOIL-11
 (Dup) 

 1987-SOIL-2  RDL Absolute 
difference Average Relative Percent 

Difference
 1987-SOIL-12

 (Dup) 
 1987-SOIL-3  RDL Absolute 

difference Average Relative Percent 
Difference

1,1,1-Trichloroethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,1,2,2-Tetrachloroethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,1,2-Trichloroethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,1-Dichloroethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,1-Dichloroethylene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,2-Dichlorobenzene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,2-Dichloroethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,2-Dichloropropane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,3-Dichlorobenzene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
1,4-Dichlorobenzene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Benzene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Bromodichloromethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Bromoform 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Bromomethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Carbon Tetrachloride 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Chlorobenzene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Chloroethane 100% 100 100 200 0.00 100.00 0.00% 100 100 200 0.00 100.00 0.00%
Chloroform 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
cis-1,2-Dichloroethylene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
cis-1,3-Dichloropropene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Dibromochloromethane 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Ethylbenzene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Ethylene Dibromide 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Methyl t-butyl ether (MTBE) 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Methylene Chloride(Dichloromethane) 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
o-Xylene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
p+m-Xylene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Styrene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Tetrachloroethylene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Toluene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Total Xylenes 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
trans-1,2-Dichloroethylene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
trans-1,3-Dichloropropene 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Trichloroethylene 100% 5 5 10 0.00 0.00 0.00% 5 5 10 0.00 5.00 0.00%
Trichlorofluoromethane  (FREON 11) 100% 12.5 12.5 25 0.00 12.50 0.00% 12.5 12.5 25 0.00 12.50 0.00%
Vinyl Chloride 100% 10 10 20 0.00 10.00 0.00% 10 10 20 0.00 10.00 0.00%

0.00% 0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for VOCs in soil is 0

 Relative Percent Difference:  Relative Percent Difference: 

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results



Table 23: VOC's in Soil Analytical Results

Data Quality Objective

 LPUMP-SOIL-4
 (Dup) 

 LPUMP-SOIL-1  RDL Absolute 
difference Average Relative Percent 

Difference
 LPUMP-SOIL-5

 (Dup) 
 LPUMP-SOIL-3  RDL Absolute 

difference Average Relative Percent 
Difference

1,1,1-Trichloroethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,1,2,2-Tetrachloroethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,1,2-Trichloroethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,1-Dichloroethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,1-Dichloroethylene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,2-Dichlorobenzene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,2-Dichloroethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,2-Dichloropropane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,3-Dichlorobenzene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
1,4-Dichlorobenzene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Benzene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Bromodichloromethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Bromoform 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Bromomethane 100% 20 20 100 0.00 20.00 0.00% 20 20 100 0.00 20.00 0.00%
Carbon Tetrachloride 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Chlorobenzene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Chloroethane 100% 200 200 400 0.00 200.00 0.00% 200 200 400 0.00 200.00 0.00%
Chloroform 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
cis-1,2-Dichloroethylene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
cis-1,3-Dichloropropene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Dibromochloromethane 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Ethylbenzene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Ethylene Dibromide 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Methyl t-butyl ether (MTBE) 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Methylene Chloride(Dichloromethane) 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
o-Xylene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
p+m-Xylene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Styrene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Tetrachloroethylene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Toluene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Total Xylenes 100% 50 50 100 0.00 50.00 0.00% 50 50 100 0.00 50.00 0.00%
trans-1,2-Dichloroethylene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
trans-1,3-Dichloropropene 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Trichloroethylene 100% 10 10 20 0.00 0.00 0.00% 10 10 20 0.00 10.00 0.00%
Trichlorofluoromethane  (FREON 11) 100% 25 25 50 0.00 25.00 0.00% 25 25 50 0.00 25.00 0.00%
Vinyl Chloride 100% 20 20 40 0.00 20.00 0.00% 20 20 40 0.00 20.00 0.00%

0.00% 0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for VOCs in soil is 0

 Relative Percent Difference:  Relative Percent Difference: 

Parameters

Cape Makkovik Cape Makkovik
Sample Identification QA/QC Results Sample Identification QA/QC Results



Table 24: VOC's in Soil Analytical Results

Data Quality Objective

 UPUMP-SOIL-4
 (Dup) 

 UPUMP-SOIL-1  RDL Absolute 
difference Average Relative Percent 

Difference

1,1,1-Trichloroethane 100% 25 25 50 0.00 25.00 0.00%
1,1,2,2-Tetrachloroethane 100% 25 25 50 0.00 25.00 0.00%
1,1,2-Trichloroethane 100% 25 25 50 0.00 25.00 0.00%
1,1-Dichloroethane 100% 25 25 50 0.00 25.00 0.00%
1,1-Dichloroethylene 100% 25 25 50 0.00 25.00 0.00%
1,2-Dichlorobenzene 100% 25 25 50 0.00 25.00 0.00%
1,2-Dichloroethane 100% 25 25 50 0.00 25.00 0.00%
1,2-Dichloropropane 100% 25 25 50 0.00 25.00 0.00%
1,3-Dichlorobenzene 100% 25 25 50 0.00 25.00 0.00%
1,4-Dichlorobenzene 100% 25 25 50 0.00 25.00 0.00%
Benzene 100% 25 25 50 0.00 25.00 0.00%
Bromodichloromethane 100% 25 25 50 0.00 25.00 0.00%
Bromoform 100% 25 25 50 0.00 25.00 0.00%
Bromomethane 100% 50 50 100 0.00 50.00 0.00%
Carbon Tetrachloride 100% 25 25 50 0.00 25.00 0.00%
Chlorobenzene 100% 25 25 50 0.00 25.00 0.00%
Chloroethane 100% 200 200 400 0.00 200.00 0.00%
Chloroform 100% 25 25 50 0.00 25.00 0.00%
cis-1,2-Dichloroethylene 100% 25 25 50 0.00 25.00 0.00%
cis-1,3-Dichloropropene 100% 25 25 50 0.00 25.00 0.00%
Dibromochloromethane 100% 25 25 50 0.00 25.00 0.00%
Ethylbenzene 100% 25 25 50 0.00 25.00 0.00%
Ethylene Dibromide 100% 25 25 50 0.00 25.00 0.00%
Methyl t-butyl ether (MTBE) 100% 25 25 50 0.00 25.00 0.00%
Methylene Chloride(Dichloromethane) 100% 25 25 50 0.00 25.00 0.00%
o-Xylene 100% 25 25 50 0.00 25.00 0.00%
p+m-Xylene 100% 25 25 50 0.00 25.00 0.00%
Styrene 100% 25 25 50 0.00 25.00 0.00%
Tetrachloroethylene 100% 25 25 50 0.00 25.00 0.00%
Toluene 100% 25 25 50 0.00 25.00 0.00%
Total Xylenes 100% 50 50 100 0.00 50.00 0.00%
trans-1,2-Dichloroethylene 100% 25 25 50 0.00 25.00 0.00%
trans-1,3-Dichloropropene 100% 25 25 50 0.00 25.00 0.00%
Trichloroethylene 100% 10 10 20 0.00 0.00 0.00%
Trichlorofluoromethane  (FREON 11) 100% 25 25 50 0.00 25.00 0.00%
Vinyl Chloride 100% 20 20 40 0.00 20.00 0.00%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
Combined Average % for VOCs in soil is 0

 Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results



Table 25: Pesticides in Soil Analytical Results

Data Quality Objective

 1987-SOIL-11
 (Dup) 

 1987-SOIL-2  RDL Absolute 
difference Average Relative Percent 

Difference

Bendiocarb 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Demeton-S 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Dichlorvos 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Dimethoate 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Fenchlorphos (Ronnel) 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Fonofos 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Metolachlor 100% 5 5 10 0.00 5.00 0.00%
Mevinphos 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Phosmet 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Triallate 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Trifluralin 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Fenthion 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Ethion 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Guthion (Azinphos-methyl) 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Phorate 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Terbufos 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Aldicarb 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Atrazine 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Carbaryl 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Carbofuran 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Cyanazine (Bladex) 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Diazinon 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Parathion Ethyl 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Parathion Methyl 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Prometryne 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Malathion 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Simazine 100% 2.5 2.5 5.0 0.00 2.50 0.00%
Chlorpyrifos (Dursban) 100% 2.5 2.5 5.0 0.00 2.50 0.00%

0.00%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
The relative percent difference for pesticides in soil is 0

 Relative Percent Difference: 

Parameters

Cape Makkovik
Sample Identification QA/QC Results



Table 26: Dioxins & Furans in Soil Analytical Results

Data Quality Objective

 1987-SOIL-12
 (Dup) 

 1987-SOIL-3  RDL Absolute 
difference Average Relative Percent 

Difference

2,3,7,8-Tetra CDD * 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,7,8-Penta CDD * 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,4,7,8-Hexa CDD * 80% 1.38 0.497 0.994 0.88 0.94 94.09%
1,2,3,6,7,8-Hexa CDD * 80% 0.281 0.497 0.994 0.22 0.39 55.53%
1,2,3,7,8,9-Hexa CDD * 80% 0.565 0.497 0.994 0.07 0.53 12.81%
1,2,3,4,6,7,8-Hepta CDD * 80% 3.28 0.308 0.994 2.97 1.79 165.66%
Octa CDD * 80% 101 3.80 9.94 97.20 52.40 185.50%
Total Tetra CDD * 80% 0.497 0.497 0.994 0.00 0.50 0.00%
Total Penta CDD * 80% 3.09 0.497 0.994 2.59 1.79 144.58%
Total Hexa CDD * 80% 19.9 0.497 0.994 19.40 10.20 190.25%
Total Hepta CDD * 80% 13.0 0.679 0.994 12.32 6.84 180.14%
2,3,7,8-Tetra CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,7,8-Penta CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
2,3,4,7,8-Penta CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,4,7,8-Hexa CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,6,7,8-Hexa CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
2,3,4,6,7,8-Hexa CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,7,8,9-Hexa CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
1,2,3,4,6,7,8-Hepta CDF ** 80% 0.497 0.156 0.994 0.34 0.33 104.44%
1,2,3,4,7,8,9-Hepta CDF ** 80% 0.497 0.497 0.994 0.00 0.50 0.00%
Octa CDF ** 80% 4.97 0.497 9.94 4.47 2.73 163.64%
Total Tetra CDF ** 80% 1.05 0.131 0.994 0.92 0.59 155.63%
Total Penta CDF ** 80% 2.28 0.497 0.994 1.78 1.39 128.41%
Total Hexa CDF ** 80% 1.15 0.497 0.994 0.65 0.82 79.30%
Total Hepta CDF ** 80% 0.497 0.156 0.994 0.34 0.33 104.44%

70.58%
BOLD RPD exceeds DQO
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
The relative percent difference for Dioxins and Furans in soil is 70.58

Parameters

Cape Makkovik
Sample Identification QA/QC Results

 Relative Percent Difference: 



Table 27: RCAP in Surface Water Analytical Results

Data Quality Objective

 WSUPPLY-SW-4
 (Dup) 

 WSUPPLY-SW-2  RDL Absolute 
difference Average Relative Percent 

Difference

Anion Sum na 0.640 0.650 N/A 0.01 0.65 1.55%
Bicarb. Alkalinity (calc. as CaCO3) na 14 14 1.0 0.00 14.00 0.00%
Calculated TDS 40% 35 37 1.0 2.00 36.00 5.56%
Carb. Alkalinity (calc. as CaCO3) na 0.5 0.5 1.0 0.00 0.50 0.00%
Cation Sum na 0.640 0.700 N/A 0.06 0.67 8.96%
Hardness (CaCO3) na 17 17 1.0 0.00 17.00 0.00%
Ion Balance (% Difference) na 0.00 3.70 N/A 3.70 1.85 200.00%
Langelier Index (@ 20C) na -2.21 -2.29 0.08 -2.25 -3.56%
Langelier Index (@ 4C) na -2.46 -2.54 0.08 -2.50 -3.20%
Nitrate (N) 40% 0.12 0.025 0.050 0.10 0.07 131.03%
Saturation pH (@ 20C) na 9.51 9.49 0.02 9.50 0.21%
Saturation pH (@ 4C) na 9.76 9.74 0.02 9.75 0.21%
Inorganics
Total Alkalinity (Total as CaCO3) na 14 14 5.0 0.00 14.00 0.00%
Dissolved Chloride (Cl) 40% 12 13 1.0 1.00 12.50 8.00%
Colour 40% 53 56 25 3.00 54.50 5.50%
Nitrate + Nitrite (N) 40% 0.12 0.025 0.050 0.10 0.07 131.03%
Nitrite (N) 40% 0.005 0.005 0.010 0.00 0.01 0.00%
Nitrogen (Ammonia Nitrogen) 40% 0.025 0.025 0.050 0.00 0.03 0.00%
Total Organic Carbon (C) 40% 7.6 7.4 0.50 0.20 7.50 2.67%
Orthophosphate (P) na 0.005 0.005 0.010 0.00 0.01 0.00%
pH +-0.06 7.30 7.20 N/A 0.10 7.25 1.38%
Reactive Silica (SiO2) na 1.0 1.0 0.50 0.00 1.00 0.00%
Dissolved Sulphate (SO4) 40% 1 1 2.0 0.00 1.00 0.00%
Turbidity 40% 0.40 0.70 0.10 0.30 0.55 54.55%
Conductivity 40% 71 69 1.0 2.00 70.00 2.86%

21.87%
BOLD RPD exceeds DQO
na Not applicable - Laboratory DQO not specified by CCME (2016b) or calculated parameter
Assumptions:
For a difference between a detected value and a non-detected value, the non-detected value is assumed to be 1/2 RDL.
The difference between two non-detected values was considered to be zero
The relative percent difference for RCAp in Surface Water is 21.87

Parameters

Cape Makkovik
Sample Identification QA/QC Results

 Relative Percent Difference: 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Appendix F 
TEST PIT LOGS 

 



























































































































 

Appendix G 
PHASE I ESA (GHD, 2016) 
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089758 (4) i GHD LIMITED 

EXECUTIVE SUMMARY 
 
GHD Limited (GHD, formally Conestoga-Rovers & Associates (CRA)) was retained by 
the Government of Newfoundland & Labrador, Department of Environment and 
Conservation (ENVC) to complete a Phase I Environmental Site Assessment (ESA) of 
the former United States (US) Military Site known as Cape Makkovik (Aillik) (Site or 
Property) located approximately 230 kilometers northeast of the Town of Goose Bay, 
Newfoundland and Labrador (NL).  Based on the information provided to GHD as part of 
the initial call-up for services under the Impacted Sites Liability Assessment Program, 
the Site was part of the Pinetree Line. 
 
Around 1951, the US military began construction of the Pinetree Line that was a network 
of Aircraft Control and Warning (AC&W) stations that acted as a radar curtain to detect 
Soviet aircraft flying toward potential US and Canadian targets during the Cold War.  
Construction of the AC&W stations began in 1951 and by the fall of 1953, the 923d 
Aircraft Control and Warning Squadron was established at USAF Hopedale Air Station 
(N-28). This squadron had one Gap Filler Detachment within its overall area of 
responsibility, which was Cape Makkovik N-28A (Call Sign Memorial), established in 
1957 as a manned radar station. The Pinetree Line acted as a back-up for the Distant 
Early Warning (DEW) Line radar curtain located further north across the Arctic of North 
America. 
 
As a manned Gap Filler radar station, the squadron’s role was to provide low-altitude 
coverage where it was deemed necessary between manned long range radar stations, 
ultimately to guide interceptor aircraft towards unidentified intruders picked up by the 
unit’s radar scopes.  The facility formerly contained a two story/5-unit building housing a 
garage (i.e. motor pool), a heating and power plant, barracks, office space, and a dining 
hall. The tower housing the radar and radio equipment (radome) was connected to the 
main building via a covered corridor. The station was also equipped with two 
Communication Antennae, a water pumping station, a disaster shack, a large 
aboveground storage tank (AST), and a helicopter pad, all of which were connected via 
gravel access roads (see Figure 3).  Personnel assigned to the Site ranged from 
approximately 35 during regular operations in the winter to approximately 50 during the 
summer due to contractors coming to complete additional work at the Site.  
 
In addition to the Cape Makkovik (Aillik) station facilities on top of the hill (i.e. upper 
Site), a 2.7 kilometer gravel roadway was constructed to connect the upper portion of the 
Site to the lower dock area (known as the lower Site). The roadway was used to 
transport supplies from the dock area to the station (see Figure 2). A second large AST 
was located near the dock (known as the lower tank farm) and a pipeline was 



 
  
 

089758 (4) ii GHD LIMITED 

constructed which pumped diesel fuel from the dock to lower tank farm, which in turn 
supplied fuel to the AST located at the station (known as the upper tank farm).  The 
pipeline from the lower to the upper tank farm followed the gravel access road (see 
Figure 4).  The fuel was then pumped via a network of aboveground pipelines at the 
station to supply diesel generators used to power the station.   
 
Other facilities associated with the Cape Makkovik (Aillik) station included a former dump 
to the northeast of the upper Site (see Figure 2) and a former pumphouse/water supply 
located to the south of the upper Site. Access to the pumphouse area was via a gravel 
access road that extended south from the former helipad (see Figure 2). The 
pumphouse building was equipped with water filtration and purification equipment.  A 
concrete dam was constructed along the north edge of the pond (see Figure 5).  Potable 
water was pumped from the pond via an aboveground pipeline to the upper Site building. 
 
USAF Cape Makkovik (Aillik) station closed on June 28, 1961 along with the other Gap 
Filler Stations after the installation of new radar equipment at the Hopedale Air Station.  
The facility was transferred to the Canadian Armed Forces; it was deactivated and 
closed shortly after.  The former buildings and equipment remained abandoned until the 
Provincial government tendered a contract to dismantle and decommission the 
remaining structures at the Site in 1987. The concrete foundations of the former 
buildings and radar towers, along with the gravel roadways, still remain at the Site. 
 
The purpose of the Phase I ESA was to identify, through a non-intrusive investigation, 
the existence of any significant actual or potential areas of environmental impairment 
associated with the Property.  The Phase I ESA was conducted in general accordance 
with the Canadian Standard Association (CSA) Standard Z768-01 for conducting ESAs 
that included a review of Site history, document review, interviews with individuals 
knowledgeable of the Site operations, and correspondence with regulatory agencies. As 
indicated in the request for proposal, and given the location and time of year, a Site visit 
was not completed as part of the Phase I ESA.  Based on the Phase I ESA findings, the 
following potential environmental impairment issues were identified with respect to the 
Site: 
 
• Historic Handlings, Use, and Storage of Petroleum Hydrocarbons: As a 

self-sufficient Gap Filler radar station in a remote location, significant quantities of 
fuel was formerly stored at the Site in ASTs, as well as in thousands of Petroleum, 
Oils and Lubricants (POL) drums.  The Site also formerly contained a garage (i.e. 
motor pool) that was used to service on-Site vehicles and heavy equipment, and a 
helicopter landing pad that contained drum storage and a portable fuel tank used for 
refueling helicopters. The potential for petroleum hydrocarbon impacts exist as a 
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result of the historical petroleum storage and distribution activities conducted at the 
Site. The main areas of concern would include the former upper Site area, former 
AST areas (upper and lower tank farms), along with the former product pipelines, the 
former helicopter landing area, and the former drum storage area, as well as in the 
former landfill area. 

• Solid Waste/Recyclables: During the operation of the facility from 1957 to 1961 
solid waste was historically disposed in an unlined landfill located near the dock 
facilities, west and downgradient of the upper Site.  Based on historical activities at 
the Site, the landfill may contain former asbestos containing materials (ACM) in the 
former building supplies; material with painted surfaces containing lead and/or 
mercury based paint, former electrical equipment containing polychlorinated 
biphenyls (PCBs), mechanical equipment debris, motor repair wastes and/or drums 
formerly containing POLs as well as other solvents. The Site decommissioning 
program was completed under the approval of ENVC in 1987, and included the 
razing of all remaining structures and the burning of all materials on Site, followed by 
the burying and covering of the debris and other remaining materials.  It is noted that 
the contractor typically buried the debris in at least two locations when the Site 
contained an upper and lower site.  This was completed due to the distance and 
effort required to transport metal/other debris from the lower Site to the upper Site.  
As documented in the Site Restoration Status Report dated August 17, 1987, this 
was the case during the Site decommissioning at Cape Makkovik (Aillik).  As a Site 
visit was not part of the scope, it is unknown if these areas remain covered as 
reported in the 1987 field program. A surveillance flyover of the Site completed on 
September 5, 1996 by the Department of Environment and Conservation confirmed 
all debris on both upper and lower Sites remained buried. As outlined in the 
“Environmental Inspection Abandoned Military Sites in Labrador” report, dated 
October 1996, a former drum/barrel dump was located on a beach approximately 
one kilometre south of the lower Site, which was not previously identified.  However, 
an interview with a local resident revealed this area was not associated with past 
USAF activities; rather debris left behind by the British Newfoundland Development 
Corporation (Brinco) during past exploration activities near the Site.   

• Heavy Metals:  Possible sources of heavy metals may be associated with vehicle 
repairs at the former motor pool building and helicopter repairs at the former 
helicopter pad area. In addition, the former on-Site buildings were constructed in the 
early 1950s; therefore, the potential exists that lead/mercury based paint was used 
on the interior and exterior surfaces which may have potentially impacted the surface 
soils. 
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• Polychlorinated Biphenyls (PCBs): Past uses of PCBs were identified through the 
records review and regulatory responses. PCBs were historically used as an 
insulator and coolant in electrical transformers and capacitors at the Site. PCBs were 
commonly used because they are chemically inert, not affected by acids and 
corrosive chemicals, do not conduct electricity and will not burn (only at extremely 
high temperatures). Although the US banned the use of PCBs in 1972, the Cape 
Makkovik (Aillik) station was operated from 1957 to 1961; therefore they may have 
been used at the Site. 
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1.0 INTRODUCTION 

GHD Limited (GHD, formally Conestoga-Rovers & Associates (CRA)) was retained by 
the Government of Newfoundland & Labrador, Department of Environment and 
Conservation (ENVC) to complete a Phase I Environmental Site Assessment (ESA) of 
the former United States (US) Military Site known as Cape Makkovik (Aillik) (Site or 
Property) located approximately 230 kilometers northeast of the Town of Goose Bay, 
Newfoundland and Labrador (NL).  Based on the information provided to GHD as part of 
the initial call-up for services under the Impacted Sites Liability Assessment Program, 
the Site was part of the Pinetree Line. 
 
The purpose of the Phase I ESA was to identify, through non-intrusive investigation, the 
existence of any significant actual or potential areas of environmental impairment 
associated with the Property.  A Site Location Map is included as Figure 1, a Site 
Overview is shown as Figure 2, and Site Plans detailing the three separate areas are 
included as Figure 3 (Upper Site), Figure 4 (Lower Site) and Figure 5 (Pumphouse). 
 
The Phase I ESA was conducted in general accordance with the Canadian Standard 
Association (CSA) Standard Z768-01 for conducting ESAs. The qualifications of the 
GHD personnel who completed the Phase I ESA are provided in Appendix A.  The 
Phase I ESA included a review of Site history, document review, interviews with 
individuals knowledgeable of the Site operations, and correspondence with regulatory 
agencies. As indicated in the request for proposal, and given the location and time of 
year, a Site visit was not completed as part of the Phase I ESA.  The following tasks 
were conducted during this assessment: 
 
• Review of an electronic environmental database search 

• Review of available fire insurance plans and aerial photographs 

• Review of any available previous environmental reports and company files 

• Review of past and current Property usage and adjacent property occupancy 

• Observations of any conditions that represented potential environmental concerns 

• Review of chemical usage and storage and spill/release incidents 

• Review of underground and aboveground storage tank records 

• Review of air emissions and wastewater discharges 

• Review of waste handling, storage, and disposal practices 

• Review of equipment that potentially contains polychlorinated biphenyls (PCBs) 

• Observations of potential asbestos-containing materials (ACM) 
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• Inquiries with regulatory agencies and discussions with persons knowledgeable of 
the Site and Site operations 

 

GHD relied on information received from all parties as accurate, unless contradicted by 
field observations or written documentation. 
 
The following report summarizes the information gathered by GHD during the Phase I 
ESA and identifies any significant actual or potential environmental impairment issues 
associated with the related Property. 
 
This Phase I ESA has been prepared for the use of ENVC and may not be relied upon 
by others without the written concurrence of GHD and ENVC. 

 

2.0 BACKGROUND 

Around 1951, the US military began construction of the Pinetree Line that was a network 
of Aircraft Control and Warning (AC&W) stations that acted as a radar curtain to detect 
Soviet aircraft flying toward potential US and Canadian targets during the Cold War.  
Construction of the AC&W stations began in 1951 and by the fall of 1953, the 923d 
Aircraft Control and Warning Squadron was established at USAF Hopedale Air Station 
(N-28). This squadron had one Gap Filler Detachment within its overall area of 
responsibility, which was Cape Makkovik N-28A (Call Sign “Memorial”), established in 
1957 as a manned radar station. The Pinetree Line acted as a back-up for the DEW Line 
radar curtain located further north across the Arctic of North America. 
 
As a manned Gap Filler radar station, the squadron’s role was to provide low-altitude 
coverage where it was deemed necessary between manned long range radar stations, 
ultimately to guide interceptor aircraft towards unidentified intruders picked up by the 
unit’s radar scopes.  The facility formerly contained a two story building housing a 
garage (i.e. motor pool), a heating and power plant, barracks, office space, and a dining 
hall. The tower housing the radar and radio equipment was connected to the main 
building via a covered corridor. The station was also equipped with two Communication 
Antennae, a water pumping station, a disaster shack, a large aboveground storage tank 
(AST), and a helicopter pad, all of which were connected via gravel access roads (see 
Figure 3). Personnel assigned to the Site ranged from approximately 35 during regular 
operations in the winter to approximately 50 during the summer due to contractors 
coming to complete additional work at the Site.  
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In addition to the Cape Makkovik (Aillik) station facilities on top of the hill (i.e. upper 
Site), a 2.7 kilometer gravel roadway was constructed to connect the upper portion of the 
Site to the lower dock area (known as the lower Site). The roadway was used to 
transport supplies from the dock area to the station (see Figure 2). A second large AST 
was located near the dock (known as the lower tank farm) and a pipeline was 
constructed which pumped diesel fuel from the dock to lower tank farm, which in turn 
supplied fuel to the AST located at the station (known as the upper tank farm).  The 
pipeline from the lower to the upper tank farm followed the gravel access road (see 
Figure 4).  The fuel was then pumped via a network of aboveground pipelines at the 
station to supply diesel generators used to power the station.   
 
Other facilities associated with the Cape Makkovik (Aillik) station included a former dump 
to the northeast of the upper Site (see Figure 2) and a former pumphouse/water supply 
located to the south of the upper Site. Access to the pumphouse area was via a gravel 
access road that extended south from the former helipad (see Figure 2). The 
pumphouse building was equipped with water filtration and purification equipment.  A 
concrete dam was constructed along the north edge of the pond (see Figure 5).  Potable 
water was pumped from the pond via an aboveground pipeline to the upper Site building. 
 
USAF Cape Makkovik (Aillik) station closed on June 28, 1961 along with the other Gap 
Filler Stations after the installation of new radar equipment at the Hopedale Air Station.  
The facility was transferred to the Canadian Armed Forces; it was deactivated and 
closed shortly after.  The former buildings and equipment remained abandoned until the 
Provincial government tendered a contract to dismantle and decommission the 
remaining structures at the Site in 1987. The concrete foundations of the former 
buildings and radar towers, along with the gravel roadways, still remain at the Site. 

 

3.0 HISTORICAL RECORDS 

Historical land use of the Property was investigated by GHD through a review of 
regulatory correspondence, Property title documents, aerial photographs, and available 
documents or reports pertaining to the Site. 
 

3.1 REGULATORY CORRESPONDENCE 

The Government of Newfoundland and Labrador – Service NL (Service NL) were 
requested to undertake a search of their records for documentation pertaining to 
environmental issues at the Site.  In their letter response dated March 4, 2015, Service 
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NL indicated to the best of their knowledge and on a search of the files they have 
reviewed, they are not aware of any outstanding environmental concerns with regards 
the property. 
 
The Newfoundland and Labrador Department of Environment and Conservation (ENVC) 
completed a file review and provided the following relevant information: 
 

• Report on “PCB Spills and General Environmental Mismanagement at EX-USAF 
Bases in Labrador”, Resource Program Division, Intergovernmental Affairs 
Secretariat, Government of Newfoundland and Labrador, dated April 15, 1981. 

• Correspondence between the Government of Newfoundland & Labrador and the 
Government of Canada regarding the clean up and funding of the abandon radar 
sites. 

• Demolition and Site Restoration, Former Radar Sites Contract Package, 
February 2, 1987.  

• Correspondence between the Government of Newfoundland & Labrador and the 
sub-contractor (Labrador Construction Limited) awarded the contract to 
decommission the Site.  

• Site restoration status report, July 31, 1987. 
• Correspondence between the BAE Group and the Government of Newfoundland 

& Labrador, Department of Environment outlining the contractors (Labrador 
Construction Limited) non conformances regarding the tender package for the 
demolition and restoration of the Site.   

• Report on “Environmental Inspection Abandoned Military Sites in Labrador”, 
Environmental Management Division, Department of Environment and Labour, 
NL, dated October, 1996. 

• Historical photographs. 
 
Environment Canada (EC) was requested to undertake a search of their records with 
respect to documentation of environmental issues regarding the subject Property. 
Receipt acknowledgement letters were issued by EC (received by GHD on March 9 and 
April 8, 2015), indicating the request was being processed and a response will be 
provided as soon as possible. 
 
Copies of the requests by GHD along with relevant correspondence from Service NL, 
ENVC, and EC are provided in Appendix B. 
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3.2 PROPERTY TITLE SEARCH 

Property title information was obtained from the Government of Newfoundland and 
Labrador Crown Land Division.  In addition, a review of ENVC archived files (most 
notably the 1981 report on “PCB Spills and General Management at EX-USAF Bases in 
Labrador”) as well as information taken from a website outlining the history of the 44 
former Pinetree Line sites (http://web.archive.org/web/20090221163100/ 
http://www.pinetreeline.org/), which provided some supplemental information regarding 
title of the Property, which is included below.   
 
To Canada: M.C. 697 - ’57      1957 
  (M. & R. 39 (c) –’57)       (1957) 

 
To NL:  M.C. 203 - ’63       1963 
 
Two pieces of land transferred to Canada for use by Department of National Defense 
(DND) in connection with Mid Canada Line (MCL).  Area A is 16.64 acres; Area B is 
104.23 acres.  Conditions included mineral and gas rights for the Province and a return 
clause stating that when lands are no longer used by DND, they will be assumed by 
Newfoundland & Labrador. 
 
Reference is in Federal Reservation Book (FRB) Vol. 1, Folio 60. 
 
The results of the Property title search are included in Appendix C. 
 
3.3 AERIAL PHOTOGRAPHS 

Aerial photographs from 1968 and 2005 were reviewed during the Phase I ESA.  The 
observations of the aerial photograph review are presented below.  Copies of the aerial 
photographs are included as Appendix D. 
 
The 1968 aerial photograph shows the Site as developed with structures (buildings, 
radar, and communication towers, AST, etc.) comprising the main part of the station (i.e. 
upper Site). A Gravel roadway is constructed to the northwest toward the lower portion 
of the Site.  Side roads to the east, south and west off the main gravel access road are 
also visible.  These side roads include access to the adjacent freshwater pond (dam and 
spillway), the helicopter pad, and what appears to be the domestic landfill.  In addition, 
two large ASTs are also visible, one to the southwest of the main building and a second 
near the dock.   
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The 2005 aerial photograph shows the former Site as decommissioned with only the 
concrete foundations from the former structures and the gravel roadway and helicopter 
pad remaining.  
 
3.4 PREVIOUS ENVIRONMENTAL REPORTS 

The following historical reports were provided regarding the general issues associated 
with the former military sites in Labrador.  The following details the reports reviewed 
pertaining to the Site. 
 
The Government of Newfoundland and Labrador (Resource Program Division, 
Intergovernmental Affairs Secretariat) completed a report entitled: “PCB Spills and 
General Environmental Mismanagement at EX-USAF Bases in Labrador”, dated April 
15, 1981.  The report discusses the history of the former US military installations 
(including Cape Makkovik (Aillik) station), details of land transfers for the various sites, 
the potential for PCB impacts at these former radar locations, inventories of 
equipment/debris remaining at the Site, as well as provides a discussion on responsible 
parties for the impacts at the sites.   
 
The Government of Newfoundland and Labrador (Environmental Management Division, 
Department of Environment and Labour) also completed a report in 1996 entitled: 
“Environmental Inspection Abandoned Military Sites in Labrador”.  The purpose of this 
report was to conduct a file review and preliminary site assessment at selected former 
US military sites.  The inspection of these sites provided an update to the 1986 cleanup 
contracts and to respond to media and public concerns. Based on a review of the report, 
the following information was obtained for the Cape Makkovik (Aillik) station: 
 
• Site closed in 1962 
• Assets on-Site were sold to British Newfoundland Corporation Limited. 
• Comprised of two parcels of land (16.64 acres and 104.34 acres) 
• Infrastructure at the upper and lower Sites were decommissioned in 1986 

including a 5-unit complex building and two ASTs. 
• Residual fuel in the ASTs was burned off during the decommissioning program 
• All debris was buried on-Site  
• Only concrete foundations of building, AST dyke walls and concrete dam/spillway 

remain. 
• Several rusted drums were noted at the lower Site 
• Three rusted drums/barrels were noted in former pumphouse area 
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• Northwest of the lower Site, a drum dump was noted on a beach area (known as 
the head of Banana Lake). Approximately 63 drums/barrels were scattered 
around the beach/marsh area. 
 

3.5 INTERVIEWS 

Mr. Barry Anderson, a resident of Makkovik was interviewed by telephone on April 28, 
2015 and provided information regarding the Site.  Mr. Anderson informed GHD the Site 
operated as a communications station by USAF from the late 1950s to the early 1960’s.  
He confirmed the former air station landfill was located off the main gravel roadway to 
the left near the top of the hill, north of the former main Site (i.e. upper Site).  
Mr. Anderson confirmed the aboveground fuel pipeline travelled along the gravel 
roadway from the lower AST all the way to the former station.  He also remembers 
during the Site decommissioning in the 1980’s several barges removing steel from the 
area.  In addition, he recalls the drum dump at the head of Banana Lake as outlined in 
the “Environmental Inspection Abandoned Military Sites in Labrador” report; however,  
he believed it is not associated with past USAF activities, rather debris left behind by the 
British Newfoundland Development Corporation (Brinco) during past exploration 
activities near the Site in the 1950s and 1960s. Mr. Anderson stated that he is unaware 
of any environmental issues or concerns with regards to the Site.  
 
In addition to interviews, GHD reviewed personal accounts posted by former USAF 
personnel stationed at Cape Makkovik (Aillik) during operation of the facility between 
1957 and 1961.  The personal accounts were taken from a website outlining the history 
of the 44 former Pinetree Line sites (http://web.archive.org/web/20090221163100/ 
http://www.pinetreeline.org/).  Below is a summary of the relevant issues noted in each 
former employees personal account: 
 

• Grover Blalock (1956-1957 – USAF) – Mr. Blalock was assigned with the 923rd 
AC&W Squadron at Hopedale when he was advised of his re-assignment to the 
Gap Filler site located at Cape Makkovik (Aillik).  He recalls flying from Hopedale 
to Cape Makkovik in a helicopter and found that he was one of the first to arrive 
at this location. The Site operational call sign was "Memorial".  Mr. Blalock added 
that they had an establishment of one officer (the Commander), 14 enlisted men, 
and three men who took care of the generators and the facility.  He departed 
Cape Makkovik (Aillik) in August 1957. 
 

• Dave Houston (1959 – 1960 USAF) – Mr. Houston arrived at Cape Makkovik 
(Aillik) in September 1959 as an Airman Second Class (A/2C) Radar Operator.  
He recalls there were approximately 20 to 25 USAF personnel assigned to this 
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Gap Filler and an additional 5 to 7 civilian personnel operating the power plant. 
For recreation activities, they set up a basketball court in the motor pool/garage.  
Mr. Houston recalls the village of Makkovik was about 20 miles from the Site and 
the only way to get from one to the other was by boat or dogsled. The only road 
they had was from the living area to the water (ocean) which was at the bottom of 
the hill.  This road was about 1.5 miles long and was used to carry supplies from 
the supply boat to the living area. There was really nowhere to drive, except 
down the hill to the water supply. He departed Cape Makkovik (Aillik) in 
September 1960. 

 
The complete personal accounts are located in Appendix E. 

 

4.0 ENVIRONMENTAL PROPERTY ASSESSMENT 

At the request of ENVC, a Site visit was not completed as part of the Phase I ESA; the 
efforts of the environmental assessment was to complete a desk-top review of available 
documents and summarize the findings in a stand-alone report.  A summary of all 
information taken from an internet search of the Site is included in Appendix F. 
 
4.1 PROPERTY OVERVIEW 

The Site is located approximately 230 kilometers northeast of the Town of Goose Bay, 
NL and approximately 16 kilometers north of Makkovik, NL. The facility formerly 
contained a two story/5-unit building housing a garage (i.e. motor pool), a heating and 
power plant, barracks, office space, and a dining hall. The tower housing the radar and 
radio equipment was connected to the main building via a covered corridor. The station 
was also equipped with two Communication Antennae, a water pumping station, a 
disaster shack, a large aboveground storage tank (AST), and a helicopter pad, all of 
which were connected via gravel access roads (see Figure 3).  Personnel assigned to 
the Site ranged from approximately 35 during regular operations in the winter to 
approximately 50 during the summer due to contractors coming to complete additional 
work at the Site.  
 
In addition to the Cape Makkovik (Aillik) station facilities on top of the hill (i.e. upper 
Site), a 2.7 kilometer gravel roadway was constructed to connect the upper portion of the 
Site to the lower dock area (known as the lower Site). The roadway was used to 
transport supplies from the dock area to the station (see Figure 2). A second large AST 
was located near the dock (known as the lower tank farm) and a pipeline was 
constructed which pumped diesel fuel from the dock to lower tank farm, which in turn 
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supplied fuel to the AST located at the station (known as the upper tank farm).  The 
pipeline from the lower to the upper tank farm followed the gravel access road (see 
Figure 4).  The fuel was then pumped via a network of aboveground pipelines at the 
station to supply diesel generators used to power the station.   
 
Other facilities associated with the Cape Makkovik (Aillik) station included a former dump 
to the northeast of the upper Site (see Figure 2) and a former pumphouse/water supply 
located to the south of the upper Site. Access to the pumphouse area was via a gravel 
access road that extended south from the former helipad (see Figure 2). The 
pumphouse building was equipped with water filtration and purification equipment.  A 
concrete dam was constructed along the north edge of the pond (see Figure 5).  Potable 
water was pumped from the pond via an aboveground pipeline to the upper Site building. 
 
USAF Cape Makkovik (Aillik) station closed on June 28, 1961 along with the other Gap 
Filler Stations after the installation of new radar equipment at the Hopedale Air Station.  
The facility was transferred to the Canadian Armed Forces; it was deactivated and 
closed shortly after. The former buildings and equipment remained abandoned until the 
Provincial government tendered a contract to dismantle and decommission the 
remaining structures at the Site in 1987. The concrete foundations of the former 
buildings and radar towers, along with the gravel roadways, still remain at the Site.  The 
Site Plan of the upper Site, lower Site, and pumphouse Site are presented as Figure 3, 
Figure 4, and Figure 5; respectively. 
 
The Property is comprised of three separate parcels of land covering a total area of 
approximately 489,144 m2 (listed as 120.87 acres).  The Site is predominantly covered in 
vegetation/gravel/exposed bedrock (approximately 99 percent), and concrete from the 
former building structures (approximately 1 percent).  Both surface and groundwater are 
anticipated to follow the surface contours in the area and flow north/northwest toward the 
Atlantic Ocean in the upper Site and pumphouse areas, and flow west/northwest toward 
the Atlantic Ocean (Aillik Bay) in the area of the lower Site.  The elevation at the upper 
portion of the Site is approximately 129 metres above sea level (masl), while the 
elevation at the lower is approximately 3 masl.  Historical photographs taken of the 
former Site are included in Appendix G. 
 
Although the Site is not currently serviced with water or sewer, historically water was 
pumped to the Site from a nearby water supply (see Figure 5) and septic was 
discharged via an above ground pipeline to a septic tank (see Figure 3).  Surrounding 
properties are not serviced by municipal water or sewer systems. 
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Based on existing land use, the Site is classified under the Atlantic RBCA as a 
commercial property with non-potable groundwater and coarse-grained soil. 
 

4.2 ENVIRONMENTAL SETTING/ADJACENT LAND USE 

The Site is not zoned as it is not located within municipal boundaries; however, would be 
considered commercial in nature. The Property is bordered to the south by undeveloped 
land and to the north, east and west by the Atlantic Ocean (see Figure 1). 
 
A review of the “Granular-Aggregate Resources of the Makkovik Map Area”, issued by 
the Government of Newfoundland and Labrador, Department of Natural Resources, 
Geological Survey (Map 2011-34) indicates that the Site surficial geology consists of 
commonly thin (less than 2 metres) or discontinuous granular materials. A soil sample 
collected from the south of Cape Makkovik (Aillik), located on the south side of Makkovik 
Bay was analyzed for grain size analysis and indicated the material is 88% gravel, 
11.3% sand and less than 1% silt and clay, otherwise coarse grained. 
 
A review of the “Geological Map of Labrador”, Geology Survey Branch, Department of 
Mines and Energy, Government of Newfoundland and Labrador (Map 97-07) and the 
“Map of the Geology of the Makkovik Area, Labrador”, issued by the Government of 
Newfoundland and Labrador, Department of Natural Resources, Geological Survey 
(Map 2013-07) indicates that the bedrock in the vicinity of the Site consists of middle to 
late Paleoproterozoic of the Proterozoic age granite, quartz monzonite, and granodiorite, 
syenite and minor quartz diorite of rhyolite, ash-flow tuff, breccia and hypabyssal rhyolite 
intrusions volcaniclastic siltstone and sandstone with minor basalt. Also consisting of thin 
bedded to laminated metasandstone, interbedded with lesser grey-green-pink 
metasiltstone and minor marble; primary structures are locally preserved and aplitic to 
locally feldspar-porphyritic granite dykes and sills. Supracrustal rocks comprise the 
deformed and metamorphosed Allik group. These types of bedrock are found in the 
Southeastern Churchill, Nain, Grenville, and Makkovic Provinces. 
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4.3 UNDERGROUND STORAGE TANKS (USTs) 

Past use of USTs was not revealed from the records review, historical searches, 
interviews, or regulatory responses. 
 

4.4 ABOVEGROUND STORAGE TANKS (ASTs) 

Evidence of ASTs was revealed from the records review, historical searches, photo 
searches, interviews, or regulatory responses. 
 
The following ASTs were previously located on-Site: 
 
• One large steel AST (1,832,000 Litre (L)), located at the upper Site to the southwest 

of the former main station building (see figure 3). The AST was located in a concrete 
dyke and contained diesel fuel. 

• One large steel AST (3,053,000 L), located at the lower Site near the former dock 
(see Figure 4).  The AST was located in a concrete dyke and contained diesel fuel. 

 
Based on the 1981 report entitled: “PCB Spills and General Environmental 
Mismanagement at EX-USAF Bases in Labrador” the 1980 Site inspection revealed a 
number of 45 gallon drums at the lower Site, approximately 20 of these drums displayed 
signs of leaking.   
 
In addition to the ASTs noted above, Site records also indicate the supply and use of 
portable ASTs as well as drums for the storage of fuel.  Below are known locations in 
which drums were used/stored to supply fuel: 
 

• Heating of stand-alone water pumphouse building 
• Portable AST and drums for refueling of helicopters at the helicopter pad,  
• Refueling of equipment near the garage (i.e. motor pool) area 
• Drum unloading/storage area near the dock (i.e. lower Site) 

 
The 1980 Site inspection discussed above also revealed a drum dump of 45 gallon fuel 
oil barrels scattered throughout the lower Site (see Appendix B). 
 
Past use of other ASTs was not revealed from the records review, historical searches, 
interviews, or regulatory responses. 



 
  
 

089758 (4) 12 GHD LIMITED 

4.5 UTILITY SERVICES 

The Site is no longer serviced with water or sewer; nor is any of the surrounding 
properties.  The Site was originally serviced by a pumphouse with a water filtration and 
purification plant.  Water was pumped from a freshwater pond located to the south and 
downgradient of the main building at the upper Site (see Figure 2).  The on-Site latrines 
were equipped with septic tanks.  Location of the former septic tanks, and or septic field 
was located east of the main building at the upper Site (See Figure 3).  All facilities were 
removed as part of the Site decommissioning activities in 1987.  Historically electricity 
was supplied by on-Site diesel generators.  
 
 
4.6 CHEMICAL USE AND STORAGE 

Past use of chemicals and storage may have existed with past operations, however; 
were not revealed from the records review, historical searches, interviews, or regulatory 
responses.  Based on the historical activities at the Site (i.e. garage/motor 
pool/maintenance of equipment, etc.), it is assumed that various petroleum lubricants, 
cleaners, degreasers, solvents, etc. were used and stored at the facility.  
 

4.7 SOLID WASTE/RECYCLABLES 

During the operation of the facility from 1957 to 1961 solid waste was historically 
disposed in an unlined landfill located northeast of the upper Site (see Figure 2).  Based 
on historical activities at the Site, the landfill may contain former ACM building materials; 
material with painted surfaces containing lead and/or mercury based paint, former 
electrical equipment containing PCBs, mechanical equipment debris, motor repair 
wastes and/or drums formerly containing POLs as well as other solvents.  The Site 
decommissioning program was completed under the approval of ENVC in 1987, and 
included the razing of all remaining structures and the burning of all materials on Site, 
followed by the burying and covering of the debris and other remaining materials.  It is 
noted that the contractor typically buried the debris in at least two locations when the 
Site contained an upper and lower site. This was completed due to the distance and 
effort required to transport metal/other debris from the lower Site to the upper Site.  As 
documented in the Site Restoration Status Report dated August 17, 1987, this was the 
case during the Site decommissioning at Cape Makkovik (Aillik).  As a Site visit was not 
part of the scope, it is unknown if these areas remain covered as reported in the 1987 
field program. A surveillance flyover of the Site completed on September 5, 1996 by the 
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Department of Environment and Conservation confirmed all debris on both upper and 
lower Sites remained buried.   
 
As outlined in the “Environmental Inspection Abandoned Military Sites in Labrador” 
report dated October 1996, a former drum/barrel dump was located on a beach 
approximately one kilometer south of the lower Site, which was not previously identified.  
However, an interview with a local resident revealed this area was not associated with 
past USAF activities; rather debris left behind by the British Newfoundland Development 
Corporation (Brinco) during past exploration activities near the Site.   
 

4.8 HAZARDOUS WASTE 

Past use/disposal of hazardous wastes may have existed with past operations, however; 
use/disposal of these substances was not revealed from the records review, historical 
searches, interviews, or regulatory responses.   
 

4.9 WASTEWATER 

Past disposal of wastewater existed during the operation of the Site from 1957 to 1961.  
Washrooms with toilets, sinks, and showers were present in the former building at the 
upper Site that produced wastewater, which were discharged into the on-Site septic 
tanks.  Other wastewater disposal activities were not revealed from the records review, 
historical searches, interviews, or regulatory responses. 
 

4.10 STORMWATER 

Stormwater run-off from the upper Site is mainly directed north/northwest by overland 
flow toward the Atlantic Ocean.  Stormwater run-off in the lower Site is mainly directed 
west/northwest by overland flow to the adjacent Atlantic Ocean (Aillik Bay).   Sources of 
adverse impacts from stormwater run-off were not revealed from the records review, 
historical searches, interviews, or regulatory responses.  
 

4.11 ASBESTOS-CONTAINING MATERIALS (ACM) 

Past use/disposal of ACM may have existed with historic operations at the Site; 
however, with the exception of the concrete foundations, no visible building materials 
remain on-Site. Possible ACM containing building materials noted in the historical Site 



 
  
 

089758 (4) 14 GHD LIMITED 

photographs included floor tiles, roofing materials, piping insulation, and ceiling tiles.  
ACMs would also be expected to be in the boilers and piping associated with the former 
heating plant.  As a result, potential ACM in the form of discarded building materials may 
be present in the former landfill and/or debris pits completed during the 1987 Site 
decommissioning program.  
 
Sources of ACM were not revealed from the records review, historical searches, 
interviews, or regulatory responses. 
 

4.12 POLYCHLORINATED BIPHENYLS (PCBs) 

Past use of PCBs were identified through the records review and regulatory responses. 
PCBs were historically used as an insulator and coolant in electrical transformers and 
capacitors at the Site. PCBs were commonly used because they were chemically inert, 
not affected by acids and corrosive chemicals, did not conduct electricity and would not 
burn (only at extremely high temperatures). Although the US banned the use of PCBs in 
1972, the Cape Makkovik (Aillik) station was in operation from 1957 to 1961.  
 
Other sources of adverse impacts from PCBs were not revealed from the records 
review, historical searches, interviews, or regulatory responses. 
 

4.13 HEAVY METALS 

Past use/disposal of heavy metals wastes may have existed with past operations. 
Possible sources of heavy metals (lead) may be associated with vehicle repairs at the 
former garage (i.e, motor pool). In addition, the former on-Site buildings were 
constructed in the 1950s; therefore, the potential exists that lead/mercury based paint on 
the interior and exterior surfaces may have potentially impacted the surface soils.  
 

4.14 OZONE-DEPLETING SUBSTANCES (ODS) 

Past use/disposal of ODS may have existed with past operations, however; were not 
revealed from the records review, historical searches, interviews, or regulatory 
responses. 
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4.15 AIR EMISSIONS 

Air emissions may have existed with past operations, however; were not revealed from 
the records review, historical searches, interviews, or regulatory responses. 
 

4.16 IONIZING RADIATION 

Based on the geology of the area, sources of ionizing radiation are not suspect at the 
Site and were not revealed from the records review, historical searches, interviews, or 
regulatory responses. 
 
 
4.17 CHEMICAL SPILLS/RELEASES 

Past chemical spills/releases may have occurred with past operations, however; no past 
spills/releases were revealed from the records review, historical searches, interviews, or 
regulatory responses. 
 

4.18 OTHER ISSUES OF POTENTIAL ENVIRONMENTAL CONCERN 

Other issues of potential environmental concern were not identified through the record 
reviews, historical searches, interviews, or regulatory responses. 

 

5.0 CONCLUSIONS 

Based on the Phase I ESA, including the historical records review, and interviews, the 
following potential environmental impairment issues were identified with respect to the 
Site: 
 

• Historic Handlings, Use, and Storage of Petroleum Hydrocarbons: As a self-
sufficient Gap Filler radar station in a remote location, significant quantities of fuel 
was formerly stored at the Site in ASTs, as well as in thousands of Petroleum, 
Oils and Lubricants (POL) drums.  The Site also formerly contained a garage (i.e. 
motor pool) that was used to service on Site vehicles and heavy equipment, and 
a helicopter landing pad that contained drum storage and a portable fuel tank 
used for refueling helicopters. The potential for petroleum hydrocarbon impacts 
exist as a result of the historical petroleum storage and distribution activities 
conducted at the Site. The main areas of concern would include the former upper 
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Site area, former AST areas (upper and lower tank farms), along with the former 
product pipelines, the former helicopter landing area, and the former drum 
storage area, as well as in the former landfill area. 

• Solid Waste/Recyclables: During the operation of the facility from 1957 to 1961 
solid waste was historically disposed in an unlined landfill located near the dock 
facilities, west and downgradient of the upper Site.  Based on historical activities 
at the Site, the landfill may contain former ACM building materials; material with 
painted surfaces containing lead and/or mercury based paint, former electrical 
equipment containing PCBs, mechanical equipment debris, motor repair wastes 
and/or drums formerly containing POLs as well as other solvents. The Site 
decommissioning program was completed under the approval of ENVC in 1987, 
and included the razing of all remaining structures and the burning of all 
materials on Site, followed by the burying and covering of the debris and other 
remaining materials.  It is noted that the contractor typically buried the debris in at 
least two locations when the Site contained an upper and lower site.  This was 
completed due to the distance and effort required to transport metal/other debris 
from the lower Site to the upper Site.  As documented in the Site Restoration 
Status Report dated August 17, 1987, this was the case during the Site 
decommissioning at the former Cape Makkovik (Aillik) station.  As a Site visit was 
not part of the scope, it is unknown if these areas remain covered as reported in 
the 1987 field program. A surveillance flyover of the Site completed on 
September 5, 1996 by the Department of Environment and Conservation 
confirmed all debris on both upper and lower Sites remained buried. As outlined 
in the “Environmental Inspection Abandoned Military Sites in Labrador” report, 
dated October 1996, a former drum/barrel dump was located on a beach 
approximately one kilometre south of the lower Site, which was not previously 
identified.  However, an interview with a local resident revealed this area was not 
associated with past USAF activities; rather debris left behind by the British 
Newfoundland Development Corporation (Brinco) during past exploration 
activities near the Site.   

• Heavy Metals:  Possible sources of heavy metals may be associated with 
vehicle repairs at the former motor pool building and helicopter repairs at the 
former helicopter pad area. In addition, the former on Site buildings were 
constructed in the early 1950s; therefore, the potential exists that lead/mercury 
based paint was used on the interior and exterior surfaces which may have 
potentially impacted the surface soils. 
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• Polychlorinated Biphenyls (PCBs): Past uses of PCBs were identified through 
the records review and regulatory responses. PCBs were historically used as an 
insulator and coolant in electrical transformers and capacitors at the Site. PCBs 
were commonly used because they are chemically inert, not affected by acids 
and corrosive chemicals, do not conduct electricity and will not burn (only at 
extremely high temperatures). Although the US banned the use of PCBs in 1972, 
the Cape Makkovik (Aillik) station was operated from 1957 to 1961; therefore 
they may have been used at the Site.   

 

All of Which is Respectfully Submitted, 
 
GHD Limited  
 
       
       
James O’Neill, P. Eng.    Hubert Anderson 
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QUALIFICATIONS OF SITE ASSESSOR 
 
 
Name:  James O’Neill, P. Eng. 
 
Position: Engineer 
 
Education: B.Eng. (Civil Engineering), Memorial University (1997) 
 
Experience: 
 
James P. O’Neill, P.Eng. is a Senior Project Manager/Engineer with GHD Limited (GHD).  He has 
performed or overseen environmental site assessments at residential, commercial, industrial and public 
facilities.  Mr. O’Neill has completed courses in environmental engineering, hydrology, geology, project 
management, asbestos awareness, indoor air quality, Standard First Aid/CPR Level C, Automated 
External Defibrillator, WHMIS, 40-hour HAZWOPER, Powerline Hazards, Leadership in Safety Excellence, 
and other miscellaneous training.  Mr. O’Neill is also a member of the Professional Engineers and 
Geoscientists of Newfoundland and Labrador (PEGNL) as a Professional Engineer and is registered with 
the NL Department of Environment and Conservation as a Site Professional.  Mr. O’Neill has been 
directly involved in numerous environmental site assessment and remediation projects concerning 
hydrocarbon and PCB impacts on residential and/or commercial sites, and is knowledgeable of the 
current environmental legislation regarding contaminants and hazardous materials. 
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QUALIFICATIONS OF SITE ASSESSOR 
 
 
Name:  Peter Gillingham, P. Tech. 
 
Position: Environmental Technologist 
 
Education: Environmental Technology (Co-op) Diploma; College of the North Atlantic, Corner Brook, 

NL, 2007 
Fish & Wildlife Technician Diploma; College of the North Atlantic, Bonavista, NL, 2003 

 
Experience: 
Peter Gillingham, P. Tech., is an Environmental Technologist with GHD Limited (GHD).  Mr. Gillingham 
has over eight years of experience in various aspects of the environmental sector that included review of 
environmental site assessments, investigations and remediation of hydrocarbon impacts, hazardous 
building materials surveys, asbestos management and abatement, drinking water quality, oil storage 
tank management, and indoor air quality investigations.  Mr. Gillingham has also conducted numerous 
field investigations and projects involving contractor oversight and coordination.  He has completed 
courses in Environmental Site Assessment, Water Quality Analysis, Solid Waste Management, and Air 
Pollution.  Mr. Gillingham is certified in WHMIS, Standard First Aid, Leadership in Safety Excellence, and 
has completed the 40-hour HAZWOPER course.  Mr. Gillingham is also a member of the Association of 
Engineering Technicians and Technologist of Newfoundland and Labrador (AETTNL).  He has completed 
various environmental site assessments, monitoring programs and site remediation projects where his 
duties included site supervision, health and safety, soil sampling of excavation boundaries, and 
groundwater sampling and monitoring.  Mr. Gillingham has been a supervisor on numerous petroleum 
hydrocarbon sites (retail and bulk storage facilities) and supervised drilling, test pitting and soil 
excavation for various clients in the Province.  This Phase I was conducted under the direct supervision 
of senior staff at GHD.  
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Service NL Responses 
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ENVC Responses 
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Environment Canada Responses 
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Appendix C 
Property Title Search Information 
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Appendix D 
Aerial Photographs 
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Appendix E 
Personal Accounts 
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Appendix F 
Internet Search Information 
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Appendix G 
Historical Photographic Log 
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Photo 1: View, looking east, towards the steam shovel used during road construction on 

the hill near the site circa 1955.  Note the POL drums scattered along the 
roadway. 

 
Photo 2: View, looking northeast, during the refueling of a helicopter from Goose Bay - 

May 1957. 
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Photo 3:  View, looking west, toward the Site dump - April 1957 

 
Photo 4: View, looking towards the diesels which supplied the power to the Site - 

December 1959. 
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Photo 5: View, looking east, towards the fuel drums/barrels being stacked during 

resupply at the lower Site - August 1959.  

 
Photo 6: View, looking northwest, towards the upper Site - July 1959. 
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Photo 7: View looking north, towards the pumphouse Site dam for the water supply - 

July 1959. 

 
Photo 8:  View, looking east, along the access road to the site. Note the barrels lining the 

roadway and the antennas to the left and in front of the radome - July 1959.   
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Photo 9: View, looking east, towards the Site on the hill as seen from the access road. 

Note the structures on the far side of the pond - April 1960. 

 
Photo 10: View, looking east, towards the 3,053,000 L AST (lower tank farm) on the left. 

Note the communications antenna and radome visible on the hill - April 1960. 
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Photo 11: View, looking northwest, towards the Site from the helicopter pad - February 

1960.  Note the large amount of POL drums located adjacent to the disaster 
shack in the background of the photograph. 

 
Photo 12:  View, looking northwest, toward the Site.  Note the radar tower has been 

removed - July 1968. 
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Photo 13: View, looking north, toward the abandon main building with a helicopter 

parked in front - July 1968. 

 
Photo 14:  View, looking east, towards the upper Site foundation remains of the main 

building, disaster shack, and the AST - July 2002. 
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Photo 15: View, looking southwest, towards the concrete remains of the upper Site at 

Cape Makkovik - July 2002. 

 
Photo 16:  View, looking southwest, towards the concrete remains of the upper Site AST - 

July 2002.  Note the concrete foundation of the disaster shack in the bottom of 
the photograph. 
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Appendix I 
LABORATORY CHROMATOGRAMS 



































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix J 
ECOLOGICAL SCREENING PROTOCAL 

 



SUMMARY TABLE -  RESULTS OF ECOLOGICAL SCREENING PROTOCOL FOR PETROLEUM IMPACTED SITES 

Instructions to Practitioners:  This table is intended to summarize the results of the Ecological Screening Protocol and must be completed in 
consultation with guidance provided in the protocol.  Users should include this completed table in their Environmental Assessment or Closure 
Report.  Details and explanations are to be provided in the body of the Report. 

Ecological Screening Component Yes or 
No 

Report name and location of 
details and explanations 

Part I – Identification of petroleum hydrocarbons in media   
1.  Do site characterization data indicate the presence of PHC in site surface soil (depth < 1.5 m) 
 above the appropriate screening levels in Tables 1a and 1b? 

No Surface soil samples did not 
exceed applicable guidelines for 
petroleum hydrocarbons. 

2. Do site characterization data indicate the presence of PHC in shallow site groundwater (depth 
 <3.0 m) above appropriate ecological screening levels that were derived for the protection of 
 terrestrial plants and soil invertebrates in contact with site groundwater in Table 2? 

 
Unknown 

Groundwater not assessed as part 
of the current investigation. 

3. Do existing site characterization data indicate the presence of PHC in site groundwater above 
 appropriate ecological screening levels derived for the protection of aquatic receptors in  
 Table 3a/3b? 

 
Unknown 

Groundwater not assessed as part 
of the current investigation. 

4. Do site characterization data indicate the presence of PHC in site surface water above the 
 appropriate screening levels in Table 3? 

No Surface water samples did exceed 
applicable guidelines. 

5. Does site characterization indicate the presence of PHC in on-site or adjacent sediments 
 above the appropriate screening levels in Table 4? 

 
Yes 

Exceedances noted in sediment 
sample (SED-2) collected from 
pond located on site. 

IF ALL ANSWERS IN PART I ARE "NO" THEN NO FURTHER ACTION IS REQUIRED 

Part II – Identification of habitat and ecological receptors   
1. Are the following habitat types of conditions present on the site or proximate to the site within a 
 minimum of 200 metres? 

• wetland habitats 
• aquatic habitats 
• forested habitats 
• grassland habitats 
• provincial/national parks or ecological reserves 
• known rare, threatened or endangered species 
• other known critical or sensitive habitat 
• other local or regional receptor or habitat concerns 

 
 
 
 

Yes 

The site is surrounded by the 
marine waters of the Atlantic 
Ocean. Several freshwater ponds 
are also located throughout the 
site. 

2a. Are there visible indications of stressed vegetation on the site? No None observed 
2b. Is there evidence that the site vegetation community differs from what would be expected? No None observed 



2c. Are there indications that the site soil cannot support a soil invertebrate community? No None observed 

Ecological Screening Component Yes or 
No 

Report name and location of 
details and explanations 

3. Is there evidence that terrestrial plants in the habitats above are likely to be in root contact with 
 site groundwater above screening levels? 

No Shallow bedrock on site. 
Groundwater below bedrock. 

4. Would wildlife receptors be expected to forage on or near the contaminated areas of the site? Yes  
Part III - Identification of exposure pathways for ecological receptors 
1a. Is it reasonable to conclude that site hydrocarbons in surface soil with concentrations 
 exceeding applicable screening levels, will come into contact with terrestrial plants and 
 invertebrates in a suitable habitat? 

No Surface soil samples did not 
exceed applicable guidelines for 
petroleum hydrocarbons. 

1b. Is it reasonable to conclude that site Hydrocarbons in surface soil with concentrations 
 exceeding applicable screening levels, will come into contact with mammalian, avian or herptile 
 terrestrial receptors within an agricultural land use in a suitable habitat? 

No Agricultural land is not present 
within 200 m of the site. 

2. Is it reasonable to conclude that dissolved hydrocarbons in site groundwater with 
 concentrations exceeding applicable screening levels will come into contact with plants or soil 
 invertebrates in a suitable habitat? 

Unknown Groundwater not assessed as part 
of the current investigation.  

3.  Is it reasonable to conclude that dissolved hydrocarbons in site groundwater with 
 concentrations exceeding applicable screening levels will come into contact with aquatic 
 receptors or aquatic receptor habitat? 

Unknown Groundwater not assessed as part 
of the current investigation. 

4. Is it reasonable to conclude that site petroleum, hydrocarbon contamination could impact 
 aquatic receptors or aquatic habitat in surface water bodies via the following: 
  a. surface runoff (e.g. erosion, windblown contaminants) 
  b. groundwater flow 
  c. preferential overland flow pathways (e.g. drainage ditch, slope, swale) 
  d. preferential subsurface flow pathways (e.g. culvert, trench, sewer line, pipelines,  
   swales) 
such that aqueous media concentrations would potentially exceed surface water and/or sediment 
quality screening levels? 

No Surface soil samples did not 
exceed applicable guidelines for 
petroleum hydrocarbons. 

Are there site specific conditions present, which were not considered in any section above that 
should require further ecological assessment? 

No  

IF ALL ANSWERS IN PART III ARE "NO" THEN NO FURTHER ACTION IS REQUIRED.   

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix K 
AREAS OF POTENTIAL ENVIRONMENTAL CONCERN SAMPLING  

PROGRAM 

 



Table 1: Soil, Sediment & Surface Water Analytical Program by AOPEC 

Upper Site 
Media Sample ID Easting Northing Analyses 

Former AST (Upper Site) 

 
 

SOIL 

UAST-SOIL-1 363474 6121815 BTEX/TPH & PAHs 
UAST-SOIL-2 363457 6121809 BTEX/TPH & PAHs 
UAST-SOIL-3 363451 6121825 BTEX/TPH & PAHs 
UAST-SOIL-4 363473 6121829 BTEX/TPH & PAHs 

UAST-SOIL-5 (Duplicate of UAST-SOIL-2) 363457 6121809 BTEX/TPH & PAHs 

Surface 
Water UAST-SW-1 363451 6121825 BTEX/TPH & PAHs 

Former Helipad Pad & Drum Cache 

 
SOIL 

HEL-SOIL-1 363548 6121715 
Metals, 

BTEX/TPH,PAHS & 
PCBs 

HEL-SOIL-2 363541 6121736 
Metals, 

BTEX/TPH,PAHS & 
PCBs 

HEL-SOIL-3 363559 6121733 
Metals, 

BTEX/TPH,PAHS & 
PCBs 

HEL-SOIL-4 (Duplicate of HEL-SOIL-1) 363548 6121715 
Metals, 

BTEX/TPH,PAHS & 
PCBs 

Former Heating and Generator Room 

 
SOIL 

HANGER-SOIL-1 363537 6121912 
Metals, 

BTEX/TPH,PAHS & 
PCBs 

HANGER-SOIL-2 363527 6121896 
Metals, 

BTEX/TPH,PAHS, 
PCBs & VOCs 

Former Motor Pool Area 

 
SOIL 

HANGER-SOIL-3 363513 6121904 
Metals, 

BTEX/TPH,PAHS, 
PCBs & VOCs 

HANGER-SOIL-4 363521 6121919 

Metals, 
BTEX/TPH,PAHS, 

PCBs,VOCs & 
Pesticides 

Former Radome 

 
SOIL 

RADOME-SOIL-1 363573 6121946 Metals,PCBs & 
VOCs 

RADOME-SOIL-2 363575 6121955 Metals,PCBs & 
VOCs 

RADOME-SOIL-3 363584 6121948 Metals,PCBs & 
VOCs 



Former Communication Towers 

 
 

SOIL 

TOWER-SOIL-1 363570 6121978 Metals,PCBs & 
VOCs 

TOWER-SOIL-2 363564 6121983 Metals,PCBs & 
VOCs 

TOWER-SOIL-3 363597 6122018 Metals,PCBs & 
VOCs 

TOWER-SOIL-4 363603 6122022 Metals,PCBs & 
VOCs 

Former Disaster Shack 

 
 

SOIL 

SHACK-SOIL-1 363581 6121833 
Metals,BTEX/TPH,P

AHs, VOCs & 
Pesticides 

SHACK-SOIL-2 363577 6121840 Metals,BTEX/TPH,P
AHs & VOCs 

SHACK-SOIL-3 363586 6121841 
Metals,BTEX/TPH,P

AHs & VOCs 
SHACK-SOIL-4 (Duplicate of SHACK-SOIL-

3) 363586 6121841 Metals,BTEX/TPH & 
PAHs 

Former Septic Tank 

 
SOIL 

SEPTIC-SOIL-1 363564 6121872 Metals,BTEX/TPH,P
AHs, PCBs & VOCs 

SEPTIC-SOIL-2 363561 6121871 Metals,BTEX/TPH,P
AHs, PCBs & VOCs 

SEPTIC-SOIL-3 363542 6121885 Metals,BTEX/TPH,P
AHs, PCBs & VOCs 

1987 Disposal Site 

SOIL 
 
 
 
 
 

SOIL 

1987-SOIL-1 363511 6121586 
Metals, BTEX/TPH, 

PAHs,PCBs,VOCs & 
Dioxins & Furans 

1987-SOIL-2 363514 6121589 
Metals, BTEX/TPH, 

PAHs,PCBs,VOCs & 
Pesticides 

1987-SOIL-3 363506 6121584 
Metals, BTEX/TPH, 

PAHs,PCBs,VOCs & 
Dioxins & Furans 

1987-SOIL-4 363505 6121580 Metals, BTEX/TPH, 
PAHs,PCBs & VOCs 

1987-SOIL-5 363504 6121589 Metals, BTEX/TPH, 
PAHs,PCBs & VOCs 

1987-SOIL-6 363502 6121592 
Metals, BTEX/TPH, 

PAHs,PCBs & VOCs 

1987-SOIL-7 363520 6121592 Metals, BTEX/TPH, 
PAHs,PCBs & VOCs 

1987-SOIL-8 363524 6121598 Metals, BTEX/TPH, 
PAHs,PCBs & VOCs 

1987-SOIL-9 363530 6121601 Metals, BTEX/TPH, 
PAHs,PCBs & VOCs 



1987-SOIL-10 363511 6121593 Metals, BTEX/TPH, 
PAHs,PCBs & VOCs 

1987-SOIL-11(Duplicate of 1987-SOIL-2) 363514 6121589 
Metals, BTEX/TPH, 

PAHs,PCBs,VOCs & 
Pesticides 

1987-SOIL-12 (Duplicate of 1987-SOIL-3 363506 6121584 
Metals, BTEX/TPH, 

PAHs,PCBs,VOCs & 
Dioxins & Furans 

Former Upper Pumphouse 

 
 
 

SOIL 

UPUMP-SOIL-1 362482 6122117 Metals, BTEX/TPH, 
PAHs & VOCs 

UPUMP-SOIL-2 362505 6122120 Metals, BTEX/TPH, 
PAHs & VOCs 

UPUMP-SOIL-3 362520 6122129 Metals, BTEX/TPH, 
PAHs & VOCs 

UPUMP-SOIL-4 (Duplicate of LPUMP-SOIL-
1) 

362482 6122117 BTEX/TPH & VOCs 

UPUMP-SOIL-5 (Duplicate of LPUMP-SOIL-
3) 362520 6122129 Metals,BTEX/TPH,P

AHs & VOCs 
Former Water Supply Pond 

 
Surface 
Water 

WSUPPLY-SW-1 363337 6120918 RCAP,metals,BTEX/
TPH & PAHs 

WSUPPLY-SW-2 363307 6120938 RCAP,metals,BTEX/
TPH & PAHs 

WSUPPLY-SW-3 363266 6120930 RCAP,metals,BTEX/
TPH & PAHs 

WSUPPLY-SW-4 (Duplicate of WSUPPLY-
SW-2) 363307 6120938 RCAP,metals,BTEX/

TPH & PAHs 

 
Sediment 

WSUPPLY-SED-1 363337 6120918 Metals,BTEX/TPH,P
AHs,PCBs & VOCs 

WSUPPLY-SED-2 363307 6120938 Metals,BTEX/TPH,P
AHs,PCBs & VOCs 

WSUPPLY-SED-3 363266 6120930 Metals,BTEX/TPH,P
AHs,PCBs & VOCs 

Lower Site 
Media Sample ID Easting Northing Analyses 

Former AST 

 
 

SOIL 

LAST-SOIL-1 361992 6121918 BTEX/TPH & PAHs 
LAST-SOIL-2 361978 6121926 BTEX/TPH & PAHs 
LAST-SOIL-3 361987 6121942 BTEX/TPH & PAHs 
LAST-SOIL-4 362002 6121928 BTEX/TPH & PAHs 

Former Fuel Drum Area 

 
SOIL 

DRUM-SOIL-1 361996 6121836 Metals,BTEX/TPH 
&PAHs 

DRUM-SOIL-2 361958 6121822 Metals,BTEX/TPH & 
PAHs 

DRUM-SOIL-3 361923 6121815 Metals,BTEX/TPH & 



PAHs 
Former Lower Pumphouse 

 
 

SOIL 

LPUMP-SOIL-1 363303 6120973 Metals,BTEX/TPH,P
AHs & VOCs 

LPUMP-SOIL-2 363309 6120974 
Metals,BTEX/TPH,P

AHs & VOCs 

LPUMP-SOIL-3 363316 6120972 Metals,BTEX/TPH,P
AHs & VOCs 

LPUMP-SOIL-4 (Duplicate of UPUMP-SOIL-
1) 363303 6120973 Metals,BTEX/TPH,P

AHs & VOCs 
Former Pipeline 

 
 

SOIL 

PIPELINE-SOIL-1 363422 6122154 BTEX/TPH & PAHs 
PIPELINE-SOIL-2 363094 6122387 BTEX/TPH & PAHs 
PIPELINE-SOIL-3 362443 6122219 BTEX/TPH & PAHs 
PIPELINE-SOIL-4 362185 6121917 BTEX/TPH & PAHs 

PIPELINE-SOIL-5 (Duplicate of PIPELINE-
SOIL-3) 362443 6122219 BTEX/TPH & PAHs 

Site Surface Water & Sediment 

 
Surface 
Water 

SW-1 362491 6122128 RCAP,metals,BTEX/
TPH & PAHs 

SW-2 363108 6122346 
RCAP,metals,BTEX/

TPH & PAHs 

SW-3 363425 6122092 RCAP,metals,BTEX/
TPH & PAHs 

Sediment 
 

SED-1 362491 6122128 Metals,BTEX/TPH,P
AHs,PCBs & VOCs 

SED-2 363108 6122346 Metals,BTEX/TPH,P
AHs,PCBs & VOCs 

SED-3 363425 6122092 Metals,BTEX/TPH,P
AHs,PCBs & VOCs 

Background Soil Samples 

 
 
 
 

SOIL 

BG-SOIL-1 363079 6122656 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SOIL-2 363330 6122699 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SOIL-3 361685 6119713 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SOIL-4 361056 6119808 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SOIL-5 362912 6119686 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SOIL-6 362588 6118735 
Metals,BTEX/TPH,P

AHs & VOCs 

BG-SOIL-7 362242 6117092 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SOIL-8 361823 6115314 Metals,BTEX/TPH,P
AHs & VOCs 



 

Background Sediment/Surface Water  Samples 

Sediment 

BG-SED-1 363065 6122582 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SED-2 361491 6119526 Metals,BTEX/TPH,P
AHs & VOCs 

BG-SED-3 361815 6115283 Metals,BTEX/TPH,P
AHs & VOCs 

Surface 
Water 

BG-SW-1 363065 6122582 RCAP,metals,BTEX/
TPH & PAHs 

BG-SW-2 361491 6119526 RCAP,metals,BTEX/
TPH & PAHs 

BG-SW-3 361815 6115283 RCAP,metals,BTEX/
TPH & PAHs 



 

 

 

 

 

Appendix L 
Z-SCORE CALCULATION 

 



A step by step process is presented below to illustrate the approach to determine the 
background estimates and z-scores for parameters that exceed the applicable references. The 
process is as follows: 

1. Gather all available site-specific local background concentrations and site soil 
concentrations for the area of interest.  

2. Determine the background estimate by calculating the mean (m), median (med), 
standard deviation (S) and count (N) for all the background concentrations.  

3. If the following equation is true, then the data set meets the test for a normal 
distribution: 

    
𝑚−𝑚𝑒𝑑

𝑆
√𝑁

< 1 

The background estimate can then be found using the following equation: 

 
 

 
4. If the following equation is true, then the data set meets the test for a log-normal 

distribution: 

     𝑚−𝑚𝑒𝑑
𝑆
√𝑁

> 1 

The background estimate can then be found using the following equations: 

 
 

 

 

 

 

5. If the maximum site concentration does not exceed the calculated background 
estimate, then a z-score does not need to be calculated. If the maximum site 
concentration exceeds the background estimate, a second step is recommended 
using the Wilcoxon Rank-Sum Test to determine the z-scores of the parameter of 
interest. 

6. Combine the site-specific local background concentrations and site soil 
concentrations to form a larger group of N samples.  

7. Sort the combined data from lowest to highest and assign ranks to the combined 
data. 

8. Evaluate the differences between the two sets, by using the following equation: 



 

Where:  W = sum of the ranks of all the data that came from the group with the 
least number of samples (typically background samples) 

 N1 = number of samples from the data set with the least number of 
samples 

 N2 = number of samples from the data set with the least number of 
samples 

9. If the z-score is outside the range of -3 to +3, then there is reasonable evidence 
to prove that the regional background data and the site data are significantly 
statistically different. If this is the case, the site cannot be released as a 
contaminated site due to regional background levels. 

10. If the z-score is within the range of -3 to +3, then there is reasonable evidence to 
prove that there are no significant statistical differences between the regional 
background data and the site data. If this is the case, the site can be released as 
contaminated site due to regional background levels.  
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