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Executive Summary 

Golder Associates Ltd. (Golder) was retained by Public Services and Procurement Canada (PSPC) in September 
2016 to provide environmental services associated with the remediation of petroleum hydrocarbon (PHC) affected 
soils from the former underground storage tank (UST) area adjacent to the Airside Operations and Maintenance 
Centre (AOMC) at the Edmonton International Airport (EIA) (hereafter referred to as “the Site”).  

Golder was initially retained in 2012 to complete remedial works at the Site. These remedial works included the 
excavation of 5,200 m3 of PHC impacted soil from the former UST area. The impacted soil was placed in a land 
treatment facility (LTF) on Site in order to reduce the PHC concentrations. Following land treatment, these soils 
would be disposed off Site at a Class II non-hazardous landfill. 

As outlined in the remedial action plan (RAP) prepared by Pottinger Gaherty Environmental Consultants Ltd. (PGL) 
in February 2010, it was recommended that a post-remediation monitoring plan be implemented at the Site. The 
purpose of this report is to document the results of the 2016 post remediation monitoring program and the partial 
decommissioning of the LTF and the Soil Vapour Extraction (SVE) unit.  

The scope of work for the 2016 post remediation monitoring was developed by Golder in consultation with PSPC 
and was outlined in our revised proposal dated September 16, 2016. In summary the scope of work included the 
following: 

 Maintenance of the LTF including treatment and discharge of the runoff collecting in the sumps; 

 Decommission the north cell of the LTF; and  

 Decommission the SVE unit. 

In addition, one groundwater sampling event was completed at the Site in May 2016 as part of the post remediation 
monitoring program. The results of this groundwater sampling event are also included herein. 

The results of the 2016 post remediation monitoring and partial LTF / SVE unit decommissioning are summarized 
below: 

 Based on the groundwater elevations measured, the interpreted direction of groundwater flow at the Site is 
towards the north-northwest. No free phase product was encountered during the sampling event. 

 Reported concentrations of BTEX and PHC Fractions F1 and F2 at the AOMC building were below the 
applicable guidelines for groundwater samples submitted in May 2016, with the exception of monitoring wells 
BH32, BH50M, MW71-14, MW75-14 and MW76-14. 

 Reported concentrations of benzene at monitoring wells BH35 and MW82-15 historically exceeded the 
applicable guideline in January 2016; however concentrations reduced to below the applicable guideline in 
May 2016. 

 The available groundwater data indicates that natural attenuation processes are active and have resulted in 
stable and/or decreases in PHC concentrations. Based on the long-term nature of the PHC impacts, it is 
inferred that the groundwater PHC plume is stable under current conditions.  
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 Approximately 360,350 L of runoff was treated and discharged from the LTF. 

 The north cell of the LTF was decommissioned. Impacted soil, including sump gravel, from the north cell was 
transferred to the south cell. All liner material was removed and disposed of at an appropriate off Site facility. 
The north cell was backfilled and graded using the fill materials from the north cell berms.  

 The aboveground header-line piping and power to the SVE unit was disconnected in preparation for the 
removal of the SVE unit from the Site. 

Based upon the results of the 2016 post remediation monitoring, the following summaries and recommendations 
are provided below: 

 Residual PHC impacts are present within soil and groundwater at the Site. According to the RAP prepared 
by PGL in February 2010, the volume of impacted soil at the Site was originally approximately 47,000 m3. 
The source zone excavation completed in 2012 resulted in the removal of approximately 5,200 m3 of PHC 
impacted soil, leaving approximately 41,800 m3 of PHC impacted soil at the Site. However it should be noted 
that the remaining impacts at the Site extend beneath the AOMC building footprint and into the utility corridor 
to the west of the Site, parallel to 36th Street East, which contains an ATCO Pipelines high pressure natural 
gas pipeline. As a result, there is significant uncertainty in the volume of PHC impacted soil remaining at the 
Site. 

 The anticipated coarse-grained material surrounding the ATCO Pipelines high pressure natural gas pipeline 
is likely acting as a preferential pathway for contaminant transport; however, groundwater monitoring 
completed to date indicates that these impacts have been delineated to the north and have not impacted soil 
and groundwater quality on the west side of 36th Street East. Due to the presence of the utility corridor and 
the AOMC building, it is not anticipated that additional remedial excavation be undertaken prior to future Site 
redevelopment. As a result, it is recommended that a monitored natural attenuation (MNA) strategy continue 
to be considered for the Site. Based upon the results from the MNA sampling completed to date, 
biodegradation processes are active at the Site and the groundwater PHC plume is stable under current 
conditions. It is recommended that bi-annual groundwater monitoring and sampling be completed to monitor 
the PHC concentrations and to monitor MNA parameters (i.e., nitrate, sulphate, dissolved iron, dissolved 
manganese, methane) as part of the MNA strategy. It is also recommended that an updated elevation survey 
of the monitoring wells at the Site be completed, due to the numerous repairs completed over the past few 
years. 

 In order to aid the MNA strategy, natural bioremediation processes can be enhanced through the addition of 
amendments such as nutrients (e.g., phosphorous) and electron acceptors (e.g., oxygen, nitrate, iron, 
sulphate), referred to herein as an enhanced in situ bioremediation (EISB) approach.   Biodegradation of 
PHCs occurs most rapidly under aerobic conditions (i.e., adding oxygen); however, at mature sites it is often 
beneficial to instead promote anaerobic conditions (e.g., adding nitrate or sulphate). The degree of success 
of EISB relies in large part on the effective delivery of amendments to the subsurface. Delivery approaches 
range from passive approaches (e.g., Waterloo Emitter) to more active delivery (e.g., groundwater 
injection/extraction recirculation systems). Alternatively, time to reach “closure concentrations” can be 
reduced by addressing source areas or high concentration areas, for example, using in-situ chemical 
oxidation via direction injection (e.g., Fenton’s reagent). However, before an enhanced MNA approach can 
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be selected, further investigation would be required to determine the updated Site conditions and the 
appropriate remediation goals. 

 The north cell of the LTF has been decommissioned and impacted soil from the north cell has been 
transferred to the south cell. Based on the sampling completed in June 2015, PHC impacts remain in the soil 
located within the LTF with reported exceedances of benzene (0.40 mg/kg), ethylbenzene (2.7 mg/kg), and 
PHC Fractions F1 (280 mg/kg) and F2 (470 mg/kg). However, the concentrations have reduced to allow the 
impacted soil to be classified as non-hazardous. As a result, it is recommended that the soil located in the 
south cell be disposed of at an Alberta Class II non-hazardous landfill and the south cell of the LTF be 
decommissioned. It is also recommended that the runoff collecting in the LTF sump be treated and discharged 
prior to decommissioning the LTF. As a proactive measure during this work, it is recommended that the 
monitoring wells installed around the perimeter of the LTF be monitored and sampled after the 
decommissioning work is completed. In addition, it is recommended that the monitoring wells be 
decommissioned after groundwater quality results have been confirmed.  

 Preliminary costs to complete the recommended future work are estimated to be between approximately 
$550,000 and $600,000 CDN (excluding GST). The preliminary cost estimate is based on the additional work 
required to monitor the residual PHC impacts present within soil and groundwater at the Site and to 
decommission the remaining portion of the LTF. 
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List of Acronyms 

Acronyms Description 

AEP Alberta Environment and Parks 
AOMC Airside Operations and Maintenance Centre 
ASL Above Sea Level 
BTEX Benzene, Toluene, Ethylbenzene and Xylenes 
CCME Canadian Council of Ministers of the Environment 
CDWQ  Canadian Drinking Water Quality  
DO  Dissolved Oxygen 
DUA Domestic Use Aquifer 
EC Electrical Conductivity  
EIA Edmonton International Airport 
ERAA Edmonton Regional Airport Authority 
ESA Environmental Site Assessment 
FAP Facility Alteration Permit 
FCSAP Federal Contaminated Sites Action Plan 
FWAL Freshwater Aquatic Life 
GPS Global Positioning System 
ha Hectares 
HDPE High Density Polyethylene 
km Kilometers 
LTF Land Treatment Facility 
m3 Cubic Meters 
m bgs Meters Below Ground Surface 
m/s Meters/Second 
MNA Monitored Natural Attenuation 
mm Millimeter  
mg/L Milligrams/ Litre 
m2 Square Meters 
PGL Pottinger Gaherty Environmental Consultants Ltd. 
PHC Petroleum Hydrocarbons 
ppm Parts Per Million 
PSPC Public Services and Procurement Canada 
PVC Polyvinyl Chloride 
QA/QC Quality Assurance and Quality Control 
RAP Remedial Action Plan 
RPD Relative Percent Difference 
RDL Reported Detection Limit 
SVE Soil Vapour Extraction 
UST Underground Storage Tank 
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1.0 INTRODUCTION 
Golder Associates Ltd. (Golder) was retained by Public Services and Procurement Canada (PSPC) in September 
2016 to provide environmental services associated with the remediation of petroleum hydrocarbon (PHC) affected 
soils from a former underground storage tank (UST) area adjacent to the Airside Operations and Maintenance 
Centre (AOMC) at the Edmonton International Airport (EIA) (hereafter referred to as “the Site”). The Site location 
is presented on Figure 1.  

Golder was initially retained in 2012 to complete remedial works at the Site. These remedial works included the 
excavation of 5,200 m3 of PHC impacted soil from the former UST area. The impacted soil was placed in a land 
treatment facility (LTF) on Site in order to reduce the PHC concentrations. Following land treatment, these soils 
would be disposed off Site at a Class II non-hazardous landfill 

As outlined in the remedial action plan (RAP), it was recommended that a post-remediation monitoring plan be 
implemented at the Site. The purpose of this report is to document the results of the 2016 post remediation 
monitoring program and the partial decommissioning of the LTF and the Soil Vapour Extraction (SVE) unit.  

2.0 BACKGROUND  
The Site is located at the EIA, approximately 10 km south of Edmonton, Alberta. The Site is located in the northern 
portion of the EIA to the east of 36th Street East at a latitude of 53° 19’ 12.7” North and a longitude of 113° 34’ 
10.7” West. The legal land description of the Site is Block A Plan 902 2386 in the northeast quarter section of 
15-50-25-W4M.  

The Site is completely fenced with an access gate along 36th Street East, which runs to the northwest of the Site. 
The AOMC building is situated within the central portion of the Site and occupies approximately 16% of the total 
Site area (19.7 ha). The remainder of the Site is paved except for some landscaped areas to the southeast of the 
building. The surrounding land uses include a parking lot to the northeast, undeveloped agricultural/marshland to 
the southeast and southwest, and 36th Street East followed by a parking lot and airline facilities to the northwest. 
The nearest waterbodies are the water hazards located at the RedTail Landing Golf Club, located approximately 
1 km east of the Site. 

The AOMC building was constructed in the 1960s. In 1998, a staff office space expansion was constructed on the 
southeast portion of the building. The Site has been used for equipment maintenance and fuelling since its 
construction. Prior to development, the Site was used for agricultural purposes.  

Two steel gasoline and diesel USTs were installed at the Site during the original development in the 1960s. These 
USTs were decommissioned in 1980 by Transport Canada and were replaced by three fibreglass USTs and an 
associated pump island. In February 1998, during the installation of a new utility trench to the AOMC building, soil 
vapours beneath the asphalt surface ignited. In 2000, a Phase II Environmental Site Assessment (ESA) was 
completed at the Site to assess soil and groundwater quality in the vicinity of the original steel USTs1. Exceedances 
of benzene, toluene, ethylbenzene, and xylenes (BTEX) were reported in soil and groundwater. The Phase II ESA 
also indicated that an explosive atmosphere may exist beneath the AOMC building. Additional environmental 

                                                      
1 Reid Crowther & Partners Ltd., 2000. Environmental Site Assessment, Airside Operations & Maintenance Centre, Edmonton International Airport. July 2000. 
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investigation of these impacts was completed at the Site in 20012, 20023, and 20094. Approximately 47,000 m3 of 
PHC impacted soil was estimated to be present on Site. PHC impacted groundwater was also identified within the 
area of soil impacts. Groundwater impacts were estimated to cover an area of approximately 5,500 m2.  

The results of these investigations were used by Pottinger Gaherty Environmental Consultants Ltd. (PGL) to 
develop a RAP5 for the Site. As the EIA was considering replacement and relocation of the fuel USTs and 
associated infrastructure, remedial excavation and ex-situ treatment of heavily impacted contaminated soil was 
selected as a viable option. It was noted that at the completion of the remedial excavation, soil and groundwater 
contamination would remain at the Site. The objective of remediating the “source zone” was to minimize the 
potential for migration of contaminants off-Site. Excavation of the heavily impacted contaminated soil would 
increase the potential for remaining impacts to naturally degrade and reduce the potential for further off-Site 
migration of contaminants. 

The LTF was constructed in the winter of 20106. The LTF is located approximately 500 m east-southeast of the 
Site, parallel to Airport Perimeter Road within an agricultural field. The LTF consisted of two biopile cells with the 
dimensions of 91.5 m by 65 m. Perimeter berms were constructed around the cells to a height of 1.5 m and the 
entire LTF was lined with a geotextile fabric and geomembrane liner. An 8 m by 8 m sump, designed to collect 
runoff, was installed in each biopile cell to a depth of 2.0 metres below ground surface (m bgs).  

As the PHC impacts identified at the Site extend beneath the AOMC building, a SVE unit was installed at the Site 
in March 20127. The purpose of the SVE unit is to reduce the risk of migration of PHC vapours into the building 
and prevent PHC vapours from impacting workers inside the building. A significant decrease in discharge vapours 
has occurred since the installation of the SVE unit and the completion of the source zone excavation in 2012.  

The source zone excavation was completed in autumn 2012, with approximately 5,200 m3 of PHC impacted soil 
being excavated, transported, and placed into the LTF. The excavation was completed to a depth of 6.0 m bgs 
and the excavation was lined with a 30-mil smooth high density polyethylene (HDPE) geomembrane and backfilled 
with clean fill. Results of the 2012 source zone excavation are presented under a separate cover8. 

In January 2013, Golder advanced six boreholes, completed as groundwater monitoring wells, around the 
perimeter of the LTF to establish baseline soil conditions. Results of this investigation are presented under a 
separate cover9.  

                                                      
2 Earth Tech Canada Inc., 2001. Delineation Investigation, Airside Operations & Maintenance Centre, Edmonton International Airport. January 2001. 
3 Earth Tech Canada Inc., 2002. Delineation Investigation, Airside Operations & Maintenance Centre, Edmonton International Airport. May 2002. 
4 Pottinger Gaherty Environmental Consultants Ltd., 2010. Phase III Environmental Site Assessment Airside Operations and Maintenance Centre Edmonton International Airport Leduc 
County, AB. February 2010. 
5 Pottinger Gaherty Environmental Consultants Ltd., 2010. Remedial Action Plan Airside Operations and Maintenance Centre Edmonton International Airport Leduc County, AB. February 
2010. 
6 DST Consulting Engineers Inc., 2011. EIA Land Treatment Facility 2010 Construction As-Built Report Edmonton International Airport Leduc County, AB. March 2011. 
7 Franz Environmental Inc., 2012. System Installation at the AOMC Building, Edmonton International Airport, Leduc, Alberta. April 2012. 
8 Golder Associates Ltd., 2013. Final Report on Airside Operations and Maintenance Centre (AOMC) Remedial Excavation Edmonton International Airport, Leduc County, Alberta. February 
2013. 
9 Golder Associates Ltd., 2013. Report on Airside Operations and Maintenance Centre Additional Investigation Edmonton International Airport, Leduc County, Alberta. May 2013. 
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Golder completed post remediation investigation and monitoring events in 201310, 201411, and 201512 which 
concluded that residual PHC impacts are present at the Site beneath the AOMC building footprint and extend 
northwest, west and southwest of the remedial excavation. It is likely that these impacts have entered the utility 
corridor to the west of the Site, parallel to 36th Street East, which contains an ATCO Pipelines high pressure natural 
gas pipeline. The anticipated coarse-grained material surrounding this pipeline is likely acting as a preferential 
pathway for contaminant transport; however, groundwater monitoring completed to date indicates that these 
impacts have been delineated to the north and have not impacted soil and groundwater quality on the west side 
of the roadway. Due to the presence of the utility corridor and the AOMC building, it is not anticipated that additional 
remedial excavation may occur prior to future Site redevelopment. As a result, it was recommended that a 
monitored natural attenuation (MNA) strategy be considered for the Site. Based upon the results from the MNA 
sampling completed to date, biodegradation processes are active at the Site and the groundwater PHC plume is 
stable under current conditions. 

In 2015, a shallow soil sampling program was completed to assess the environmental quality of the soil placed in 
the LTF. Results indicated that PHC impacts remain in the soil located within the LTF with reported exceedances 
of benzene (0.40 mg/kg), ethylbenzene (2.7 mg/kg), and PHC Fractions F1 (280 mg/kg) and F2 (470 mg/kg). 
However, the concentrations have reduced to allow the impacted soil to be classified as non-hazardous. As a 
result, it was determined that the soil in the LTF could be disposed of at an Alberta Class II non-hazardous landfill 
and the LTF could be decommissioned. 

3.0 SCOPE OF WORK 
The scope of work for the 2016 post remediation monitoring was developed by Golder in consultation with PSPC 
and was outlined in our revised proposal dated September 16, 2016. In summary the scope of work included the 
following: 

 Maintenance of the LTF including treatment and discharge of the runoff collecting in the sumps; 

 Decommission the north cell of the LTF; and  

 Decommission the SVE unit. 

In addition, one groundwater sampling event was completed at the Site in May 2016 as part of the post remediation 
monitoring program. The results of this groundwater sampling event are also included herein. 

4.0 APPLICABLE SOIL AND GROUNDWATER QUALITY GUIDELINES 
As the EIA is located on federal land, the environmental quality of soil and groundwater at the Site falls under 
federal jurisdiction. The Canadian Council of Ministers of the Environment (CCME) and Federal Contaminated 
Sites Action Plan (FCSAP) guidelines were selected to evaluate the analytical results. These generic, risk-based 
guidelines account for risks to applicable receptors based on land use and soil type. The following sections outline 
the relevant federal guidelines and the rationale for selecting those guidelines.  

                                                      
10 Golder Associates Ltd., 2014. Report on Airside Operations and Maintenance Centre Post Remediation Investigation Edmonton International Airport, Leduc County, Alberta. June 2014. 
11 Golder Associates Ltd., 2015. Report On Airside Operations and Maintenance Centre 2014 Post Remediation Monitoring Edmonton International Airport, Leduc County, Alberta. March 
2015. 
12 Golder Associates Ltd., 2016. Report on Airside Operations and Maintenance Centre 2015 Post Remediation Monitoring Edmonton International Airport, Leduc County, Alberta. April 
2016. 
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4.1 Canadian Council of Ministers of the Environment 
The CCME “Canadian Environmental Quality Guidelines” (CCME Guidelines13), provide soil, surface water, and 
sediment quality criteria for the assessment of federal sites impacted with contaminants.  

4.2 Federal Contaminated Sites Action Plan 
The FCSAP Guidelines14 are to be used in connection with groundwater investigation and remediation activities 
at federal contaminated sites. The FCSAP Guidelines follow a tiered framework, consistent with the Canadian Soil 
Quality Guidelines developed through the CCME. The tiers are:  

 Tier 1: direct application of the generic numerical guidelines; specifically, application of the lowest guideline 
for any pathway. 

 Tier 2: allows for the development of site-specific remediation objectives through the consideration of site-
specific conditions, by modifying (within limits) the numerical guidelines based on site-specific conditions and 
focusing on exposure pathways and receptors that are applicable to the site. 

 Tier 3: use of site-specific risk assessment to develop Site-Specific Remediation Objectives. 

4.3 Canadian Drinking Water Guidelines 
The guidelines for Canadian Drinking Water Quality (CDWQ Guidelines) were established by the Federal-
Provincial-Territorial Committee on Drinking Water and published by Health Canada in October 201415. Each 
guideline was established from current, published scientific research related to health effects, aesthetic effects, 
and operational considerations. 

4.4 Rationale for Selection of Criteria 
4.4.1 AOMC Building 
The following rationale is provided to demonstrate the appropriate generic criteria selection for the Site: 

 The Site is currently used as an airport equipment maintenance and fuelling center. Based on the land 
descriptions provided in the CCME Guidelines, the Site is classified as industrial land use. 

 Based on the data collected during previous investigations the domestic use aquifer (DUA) pathway cannot 
be eliminated; however the freshwater aquatic life (FWAL) pathway can be eliminated. 

Grain size analysis has been historically completed on representative soil samples collected from the Site. Based 
on the results, the soil at the Site predominantly consists of fine-grained silty clay underlain by coarse-grained 
sand. As the coarse-grained guidelines are typically more conservative, the coarse-grained criteria has been 
selected for the Site. 

Based on soil grain size and applicable exposure pathways, the following guidelines were selected to assess 
groundwater quality at the Site: 

                                                      
13 Canadian Council of Ministers of the Environment (CCME), 1999. Canadian Environmental Quality Guidelines. 
14 Federal Contaminated Sites Action Plan (FCSAP), 2015. Guidance Document on Federal Interim Groundwater Quality Guidelines for Federal Contaminated Sites. November 2015. 
15 Health Canada, 2014. Guidelines for Canadian Drinking Water Quality – Summary Table. October 2014. 
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 Groundwater analytical results were compared to the FCSAP Federal Interim Groundwater Quality 
Guidelines for Federal Contaminated Sites Tier 2 groundwater guidelines for coarse-grained soils and 
industrial land use, excluding the FWAL pathway (FCSAP Guidelines) and the Health Canada Guidelines for 
Canadian Drinking Water Quality (CDWQ Guidelines). 

4.4.2 Land Treatment Facility 
The following rationale is provided to demonstrate the appropriate generic criteria selection for the LTF: 

 The LTF is located within an agricultural field. The agricultural land is used for growing crops and livestock 
does not access the land. Based on the land descriptions provided in the CCME Guidelines, the LTF is 
classified as agricultural land use for the protection of irrigation water. 

 The LTF is underlain by predominantly fine-grained soil. 

Grain size analysis has been historically completed on representative soil samples collected from the LTF. Based 
on the results, the soil at the LTF is predominantly classified as fine-grained, defined as soil with grain size less 
than 75 micrometres (µm). Therefore, the fine-grained criterion has been selected for the LTF. 

Based on soil grain size and applicable exposure pathways, the following guidelines were selected to assess 
surface water quality at the LTF: 

 Surface water analytical results were compared to the CCME Canadian Water Quality Guidelines for the 
Protection Agricultural Water Uses for Irrigation Water (CCME Surface Water Guidelines). 

5.0 FIELD METHODOLOGY AND INVESTIGATION RESULTS 
The following sections describe the field methodologies and investigation results for the completion of each task 
outlined in Section 3.0. A copy of the Health and Safety Plan is provided in Appendix A.  

5.1 Facility Alteration Permits 
The EIA is managed by the Edmonton Regional Airport Authority (ERAA). The ERAA utilizes an internal 
construction and development permitting process to ensure that any proposed work does not negatively impact 
airport operations or infrastructure. Therefore, prior to initiation of the decommissioning work at the LTF and SVE 
unit, Golder completed Facility Alteration Permit (FAP) applications. The FAP applications included a brief 
summary of the work to be completed and drawings showing the work area. The FAP application for the LTF 
decommissioning activities was submitted to the ERAA on September 1, 2016 and approval was received on 
September 7, 2016. The FAP application for the SVE decommissioning activities was submitted to the ERAA on 
September 21, 2016 and approval was received on September 26, 2016. A readily available copy of each approved 
FAP was kept on-Site by Golder at all times. A copy of the approved FAPs have been provided in Appendix B. 

5.2 Land Treatment Facility Maintenance and Decommissioning 
5.2.1 Runoff Treatment and Discharge 
The LTF is located approximately 500 m east-southeast of the Site, parallel to Airport Perimeter Road within an 
agricultural field (refer to Figure 3). The LTF consisted of two biopile cells with the dimensions of 91.5 m by 65 m. 
Perimeter berms were constructed around the cells to a height of 1.5 m and the entire LTF was lined with a 
geotextile fabric and geomembrane liner. An 8 m by 8 m sump, designed to collect runoff, was installed in each 
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biopile cell to a depth of 2.0 m bgs. Approximately 5,200 m3 of PHC impacted soil was placed into the LTF as part 
of the remedial excavation. In September 2013, a silt fence was placed around the perimeter of the LTF to restrict 
small wildlife from accessing the LTF. In addition, in February 2014, a vertical 12” diameter slotted steel corrugated 
culvert was placed within the centre of each sump and backfilled with wash rock. A custom steel lockable cap was 
secured as a lid for each culvert and temporary fencing was placed around the sumps.  

The placement of the impacted soil within the LTF necessitated the development of a water management plan. 
The runoff collecting in the sumps would require treatment and discharge due to the runoff potentially being 
affected by PHC impacted soil in the LTF. It was recognized that the surface water would require treatment and 
discharge on a regular basis depending on the amount of precipitation accrual at the LTF. Golder completed one 
runoff treatment and discharge event in September 2016. Golder retained Quantum Murray (QM Environmental) 
of Edmonton, Alberta to complete the water treatment and discharge event. QM Environmental used activated 
carbon filters to remove sediments and organic contaminants from the runoff prior to discharge. Photographs taken 
during field activities are presented in Appendix C. 

As the treated runoff was to be discharged into the agricultural field in which the LTF is located, Golder collected 
a sample of the treated runoff (SW16-01) prior to the treatment and discharge event. Golder collected the treated 
runoff sample directly from the discharge hose and submitted the sample to Maxxam for laboratory analysis of 
BTEX, PHC Fractions F1 and F2, total metals, and routine chemistry parameters. Treated runoff water analytical 
results for the LTF are summarized in Table 1 and the laboratory certificates of analysis are provided in 
Appendix D. The reported concentrations of BTEX, PHC Fractions F1 and F2, total metals, and routine chemistry 
parameters were below the applicable guidelines and the treated runoff was determined to be suitable for 
discharge into the agricultural field. 

The treatment and discharge event commenced on September 22, 2016 and ceased on September 26, 2016. 
Approximately 360,350 L of runoff was treated and discharged by QM Environmental during the treatment and 
discharge event. 

5.2.2 LTF North Cell Decommissioning 
The decommissioning of the LTF north cell occurred between September 22nd and October 4th, 2016. Upon 
removal of water from the north LTF sump, impacted soil and sump gravel from the north cell was transferred to 
the south cell using a CAT 328D excavator and a CAT 730 rock truck operated by QM Environmental. Impacted 
soil was spread evenly throughout the south cell and sloped to ensure runoff would collect in the sump.  

All liner material was removed and disposed of at the MCL Waste Systems and Environmental Inc. (MCL) Leduc 
and District Regional Landfill. Each of the three liner layers was removed separately using a CAT 322C excavator 
to confirm that residual impacted soil was collected and transferred to the south cell. Following the removal of soil 
and liner material, Golder completed a visual assessment of the footprint of the north cell to identify any areas of 
staining and/or PHC odours. No areas of staining and/or PHC odours were identified and as a result, the north cell 
area was backfilled and roughly graded using fill materials from the north cell berms.  
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5.3 Soil Vapour Extraction Unit Decommissioning 
The SVE unit is located within a 60 m long shipping container located adjacent to the northeast corner of the 
AOMC building and was installed by Franz Environmental Inc. (Franz) in March 2012. The SVE unit is divided into 
two sections: (i) the process room, which contains the mechanical equipment; and (ii) the mechanical control 
centre room, which contains the electrical panel and control system. Sub-slab vapours are drawn into the SVE unit 
by a sparge compressor (C-2201) through the sub-slab SVE inlet located on the southern wall of the SVE unit. 
Vapours travel through a vapour liquid separator (VLS-401) and a SVE blower (B-401) before passing through two 
vapour phase activated carbon drums (VPC-1601 and VPC-1602) prior to being discharged through the roof of 
the SVE unit. A detailed plan of the SVE unit is provided as Figure 4. 

A significant decrease in discharge vapours has occurred since the installation of the SVE unit and the completion 
of the source zone excavation in 2012, as discharge vapours have decreased from 150 ppm upon initiation of the 
SVE unit in March 2012 to a maximum of 0.5 ppm in January 2015.  

Based on the limited operation of the SVE unit during the autumn and winter months and the significant decrease 
in discharge vapours, it was requested that the SVE unit be decommissioned in order to allow it to be removed 
from the Site. The SVE decommissioning activities occurred on September 28, 2016. Golder retained QM 
Environmental to complete this work. QM Environmental retained a certified electrician from Commercial Industries 
Ltd. to disconnect the power to the SVE unit. QM Environmental disconnected the aboveground header-line piping 
at the base of the SVE unit, leaving the remaining piping attached to the AOMC building. It is understood that 
PSPC will be arranging for the removal of the SVE unit from the Site in the near future.  

5.4 MNA Groundwater Monitoring and Sampling 
Based on the groundwater monitoring and sampling data collected to date, Golder recommended that a MNA 
strategy be considered for on-going management of the remaining PHC impacts located at the Site. Natural 
attenuation comprises a number of subsurface processes whereby the mass, toxicity, mobility, volume, or 
concentration of the target chemical(s) is reduced without human intervention16. The most important of the natural 
attenuation processes for dissolved-phase PHCs is typically intrinsic biodegradation as it results in the in-situ 
destruction of PHCs (i.e., it actually reduces the mass of contaminants) via microbial processes rather than 
attenuation via dilution or phase transfer (to soil or soil gas). The recommended MNA strategy consists of 
groundwater sampling for PHCs and MNA indicator parameters at a limited number of key monitoring well locations 
to assess evidence of active biodegradation processes.  

Golder completed a groundwater monitoring and sampling event at the Site on May 25 and 26, 2016. Groundwater 
samples were collected at twenty-two monitoring wells at the Site for PHCs (refer to Figure 2). Each monitoring 
well was monitored for combustible headspace vapour concentrations, depth to water, and thickness of free phase 
product, if present. Measurement of combustible vapour concentrations within each monitoring well was completed 
using a RKI Eagle combustible gas detector calibrated to hexane reference gas. 

Following the monitoring activities, each monitoring well was purged of three well volumes or until dry using 
dedicated PVC tubing and a peristaltic pump. Electrical conductivity (EC), pH, temperature, dissolved oxygen 
(DO), and redox measurements of the purged water were recorded periodically during the purging process to 

                                                      
16 Alvarez, P. and W. A. Illman, 2006. Bioremediation and Natural Attenuation: Process Fundamentals and Mathematical Models, John Wiley & Sons. 
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determine that representative formation groundwater was sampled. Purge water from purging the monitoring wells 
was placed in clearly labelled drums and removed from Site for disposal by G&R Envirocore (G&R) of Lacombe, 
Alberta. Photographs taken during field activities are presented in Appendix C. 

Groundwater samples were collected from each monitoring well in clean dedicated bottles provided by Maxxam 
Analytics Inc. (Maxxam) as per laboratory instructions (e.g., addition of appropriate preservatives and sample 
bottles for volatiles and semi-volatiles with no headspace). Groundwater samples were labelled, placed in a cooler 
with ice, and submitted to Maxxam for chemical analysis. 

5.4.1 Groundwater Conditions at AOMC Building 
Depth to groundwater at the Site ranged from 731.92 m above sea level (ASL) (BH62M) to 736.34 m ASL 
(BH48M). A summary of groundwater elevations is provided in Table 2. Based on the groundwater elevations 
measured, the interpreted direction of groundwater flow at the Site is towards the north-northwest. No free phase 
product was encountered. 

5.4.2 PHC Groundwater Analytical Results at AOMC Building 
Groundwater analytical results for the May 2016 sampling event are summarized in Table 3 and the laboratory 
certificates of analysis are provided in Appendix D. Groundwater samples during the May 2016 sampling event 
were collected from twenty-two monitoring wells at the Site, along with two blind duplicate samples for quality 
assurance/quality control (QA/QC) purposes, and submitted for chemical analysis of BTEX and PHC Fractions F1 
and F2. Reported concentrations of all parameters analyzed in May 2016 were below the applicable guidelines for 
all groundwater samples submitted with the exception of the following: 

 Concentrations of benzene exceeded the applicable guideline of 0.005 milligrams per litre (mg/L) in 
groundwater samples collected from monitoring wells BH32, BH50M, MW71-14, MW75-14, and MW76-14. 

 Concentrations of toluene exceeded the applicable guideline of 0.06 mg/L in groundwater samples collected 
from monitoring wells MW75-14 and MW76-14. 

 Concentrations of ethylbenzene exceeded the applicable guideline of 0.14 mg/L in groundwater samples 
collected from monitoring wells MW71-14, MW75-14 and MW76-14. 

 Concentrations of xylenes exceeded the applicable guideline of 0.09 mg/L in groundwater samples collected 
from monitoring wells MW75-14 and MW76-14. 

Based on these results, residual PHC impacts remain in groundwater at the Site along the northwest boundary of 
the Site at monitoring well MW71-14, along the western boundary of the Site at monitoring wells BH32, BH50M, 
and MW76-14, and along the southwest boundary of the historic excavation limits at monitoring well MW75-14. 

5.4.3 Historical MNA Parameter Groundwater Analytical Results at AOMC Building 
From March 2014 through January 2016, Golder completed six groundwater sampling events for MNA parameters 
including dissolved metals, total manganese, ferrous iron, chemical oxygen demand, total phosphorus, dissolved 
methane, and routine potability (including nitrate, sulphate, carbonate, sodium, chloride, pH, alkalinity, and total 
dissolved solids). Reported concentrations of all parameters historically analyzed were below the applicable 
guidelines for all groundwater samples submitted with the exception of the following: 



 

AOMC 2016 POST REMEDIATION MONITORING AND LTF 
DECOMMISSIONING, EDMONTON INTERNATIONAL AIRPORT 

 

December 2016 
Report No. 1657760 9  

 

 Concentration of dissolved aluminum exceeded the applicable guideline of 0.1 mg/L in groundwater sample 
MW75-14. 

 Concentrations of dissolved arsenic exceeded the applicable guideline of 0.010 mg/L in groundwater samples 
collected from monitoring wells MW75-14 and MW76-14. 

 Concentrations of dissolved barium exceeded the applicable guideline of 1.0 mg/L in groundwater samples 
collected from monitoring wells BH50M, MW75-14, MW76-14 and MW82-15. 

 Concentrations of dissolved iron exceeded the applicable guideline of 0.3 mg/L in groundwater samples 
collected from monitoring wells BH32, BH35, BH50M, MW71-14, MW72-14, MW73-14, MW74-14, MW75-14, 
MW76-14, MW82-15, and MW83-15. 

 Concentrations of dissolved manganese exceeded the applicable guideline of 0.05 mg/L in groundwater 
samples collected from monitoring wells BH32, BH35, BH50M, BH55M, MW71-14, MW72-14, MW73-14, 
MW74-14, MW75-14, MW76-14, MW82-15, and MW83-15. 

 Concentrations of dissolved sodium exceed the applicable guideline of 200 mg/L in groundwater samples 
collected from monitoring wells BH35 and BH50M. 

 Concentrations of dissolved uranium exceeded the applicable guideline of 0.02 mg/L in groundwater samples 
collected from monitoring wells BH35, MW72-14, and MW83-15. 

 Concentrations of total dissolved solids (TDS) exceeded the applicable guideline of 500 mg/L in groundwater 
samples collected from monitoring wells BH32, BH35, BH50M, BH55M, MW71-14, MW72-14, MW73-14, 
MW74-14, MW75-14, MW76-14, MW82-15, and MW83-15. 

 Concentrations of dissolved chloride exceeded the applicable guideline of 250 mg/L in groundwater samples 
collected from monitoring wells BH35, MW74-14, MW75-14, MW82-15 and MW83-15. 

Concentrations of dissolved aluminum, dissolved arsenic, dissolved uranium, and TDS are often naturally elevated 
in the Edmonton region and are consistent with background soil conditions at the Site. In addition, dissolved barium 
is typically naturally occurring in soils containing sedimentary rocks or coal17. Trace coal was observed in the soil 
stratigraphy at the Site; therefore, it is anticipated that the dissolved barium exceedances reported at the Site are 
related to the soil conditions at the Site. Finally, the elevated concentrations of dissolved iron and dissolved 
manganese are likely associated with the degrading PHC concentrations at the Site (refer to Section 5.4.4). 
Therefore, these parameter exceedances do not represent an environmental concern for the Site. 

The elevated concentrations of dissolved sodium and chloride observed historically in monitoring wells BH35, 
BH50M, MW74-14, MW75-14, MW82-15 and MW83-15 at the Site are likely related to de-icing processes during 
the winter. It is likely that these monitoring wells are acting as a preferential pathway to the subsurface. As a result, 
these parameters should continue to be monitored during future MNA parameter sampling events. 

                                                      
17 Canadian Council of Ministers of the Environment. 2013. Canadian soil quality guidelines for the protection of environmental and human health: Barium. In: Canadian environmental 
quality guidelines, Canadian Council of Ministers of the Environment, Winnipeg.  
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5.4.4 MNA Assessment 
Multiple lines of evidence are typically used to assess biodegradation processes related to natural attenuation, 
including:  

 Observed reduction in PHC concentrations over time at key monitoring wells.  

 Overall stable/decreasing plume geometry and/or a lesser plume extent than would be expected given site 
hydrogeology. 

 Patterns of geochemical indicator parameters which are indicative of microbially mediated reactions 
responsible for the biodegradation of PHCs.  

Dissolved-phase PHC trends (BTEX and PHC Fractions F1 and F2) generally indicated either stable or “no-trend” 
determination based on Mann-Kendall analyses (refer to Appendix E). At monitoring well MW71-14, located 
immediately downgradient of the historical excavation limit, decreasing trends were noted for toluene. At 
monitoring well BH50M, located near the southwestern perimeter of the historical excavation limits, decreasing 
trends were noted for PHC Fraction F2 and at monitoring well BH35, located along the western boundary of the 
Site, decreasing trends were noted for ethylbenzene.   

The microbially mediated reactions which convert PHCs to less harmful compounds involve the consumption of 
PHCs and other compounds (referred to as electron acceptors). Favoured electron acceptors, in order of 
consumption, are oxygen, nitrate (NO3-), manganese (Mn4+), ferric iron (Fe3+), sulphate (SO42-), and carbon dioxide 
(CO2). Based on consumption of these electron acceptors, geochemical parameters can be used to assess 
whether biodegradation processes are active and which are dominant (spatially and temporally). Direct evidence 
(e.g., depressed levels of dissolved oxygen, nitrate and sulphate; elevated dissolved manganese (Mn2+), ferrous 
iron (Fe2+) and methane) and/or indirect evidence (e.g., low oxidation reduction potential values) can be used to 
make this assessment via comparison to background locations.  

Geochemical parameters were not analyzed during the 2016 sampling event; however, historical groundwater 
data, provided in Table 4, indicates that biological degradation of PHCs is likely occurring at the Site.  The strongest 
evidence of intrinsic biodegradation of PHCs is the depressed concentrations of dissolved nitrate and elevated 
concentrations of manganese and ferrous iron (dissolved iron and HCL preserved Fe2+). As a result, the dominant 
microbial processes appear to include the reduction of nitrate, manganese and iron. Although the relatively low 
sulphate concentrations (less than 10 mg/L) and elevated methane concentrations (greater than 0.5 mg/L) indicate 
that the sequential reduction processes have progressed to sulphate reduction and methanogenesis at some 
locations (e.g., BH32, BH50M, and MW76-14).  

The available groundwater data indicates that natural attenuation processes are active and have resulted in stable 
and/or decreases in PHC concentrations. Based on the long-term nature of PHC-impacts (over 37 years), it is 
inferred that the groundwater PHC plume is stable under current conditions.  

As a result, it is anticipated that conditions at the Site are favourable for an MNA remedial approach based on the 
remedial activities completed to date, the absence of free phase product at the Site (i.e., no evidence of sheen or 
in-well free product accumulations), and the active biodegradation processes discussed above. Future 
groundwater monitoring and sampling events would be required to substantiate that biodegradation of PHC is 
actually occurring as evidenced by decreases in PHC concentrations and/or a stable or decreasing dissolved-
phase PHC plume. 
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6.0 QUALITY ASSURANCE / QUALITY CONTROL 
Samples were collected using appropriate handling protocols and were placed in sample containers provided by 
Maxxam. All field tasks were completed in accordance with Golder’s Field Technical Procedures. All field 
equipment involved in the sampling of groundwater was decontaminated between each sampling location in 
accordance with Golder’s Technical Procedures. In addition, Golder also reviewed the summary of laboratory 
QA/QC data provided by Maxxam for surrogate spikes, matrix spikes and method blanks. The laboratory QA/QC 
data proved satisfactory and met all the QA/QC requirements. The laboratory certificates of analysis are provided 
in Appendix D and include a summary of the laboratory QA/QC. 

The measure of the reproducibility or precision of the data was quantified by calculating the Relative Percent 
Difference (RPD). The RPD was calculated as follows: 

RPD% =
[𝑆𝑆 − 𝐷𝐷]

1
2 (𝑆𝑆 + 𝐷𝐷)

𝑥𝑥 100 

 
Where:  RPD = Relative Percent Difference 
  S = sample value 
  D = duplicate or replicate value 
 
Theoretically, the samples should have identical chemical concentrations (i.e., RPD = 0). However, due to factors 
such as sample matrix heterogeneity, natural variations or variations in sample collection, handling or analysis, a 
minor variation in chemical concentration may occur (i.e., RPD >0). Moreover, the reproducibility of replicate 
analyses at concentrations near the reported detection limit (RDL) can be poor, resulting in RPD values of greater 
than the allowable limits. Therefore, for duplicate concentrations greater than five times the detection limit, a 
relative percent difference value of +/- 30% is considered acceptable. For duplicate concentrations less than five 
times the detection limit, a value of +/- 2 detection limits is considered acceptable. RPD values greater than the 
project objectives suggest variability had been introduced through sample collection, sample handling, or sample 
analysis. 

Two duplicate samples were collected during the groundwater monitoring event at the AOMC building. The blind 
duplicate groundwater samples were collected at the discretion of Golder field staff from monitoring wells with 
sufficient volumes of groundwater. The results of the duplicate analysis are provided in Table 5. The results 
indicate that for concentrations above five times the RDL, the relative percent differences were less than 30% for 
all parameters analyzed. 

  



 

AOMC 2016 POST REMEDIATION MONITORING AND LTF 
DECOMMISSIONING, EDMONTON INTERNATIONAL AIRPORT 

 

December 2016 
Report No. 1657760 12  

 

7.0 CONCLUSIONS AND RECOMMENDATIONS 
The results of the 2016 post remediation monitoring and partial LTF / SVE unit decommissioning are summarized 
below: 

 Based on the groundwater elevations measured, the interpreted direction of groundwater flow at the Site is 
towards the north-northwest. No free phase product was encountered during the sampling event. 

 Reported concentrations of BTEX and PHC Fractions F1 and F2 at the AOMC building were below the 
applicable guidelines for groundwater samples submitted, with the exception of monitoring wells BH32, 
BH50M, MW71-14, MW75-14 and MW76-14. 

 Reported concentrations of benzene at monitoring wells BH35 and MW82-15 historically exceeded the 
applicable guideline in January 2016; however concentrations reduced to below the applicable guideline in 
May 2016. 

 The available groundwater data indicates that natural attenuation processes are active and have resulted in 
stable and/or decreases in PHC concentrations. Based on the long-term nature of the PHC impacts, it is 
inferred that the groundwater PHC plume is stable under current conditions.  

 Approximately 360,350 L of runoff was treated and discharged from the LTF. 

 The north cell of the LTF was decommissioned. Impacted soil including sump gravel from the north LTF cell 
was transferred to the south cell. All liner material was removed and disposed of at an appropriate off Site 
facility. The north cell was backfilled and graded using fill materials from the north cell berms.  

 The aboveground header-line piping and power to the SVE unit was disconnected in preparation for the 
removal of the SVE unit. 

Based upon the results of the 2016 post remediation monitoring, the following summaries and recommendations 
are provided below: 

 Residual PHC impacts are present within soil and groundwater at the Site. According to the RAP prepared 
by PGL in February 2010, the volume of impacted soil at the Site was originally approximately 47,000 m3. 
The source zone excavation completed in 2012 resulted in the removal of approximately 5,200 m3 of PHC 
impacted soil, leaving approximately 41,800 m3 of PHC impacted soil at the Site. However it should be noted 
that the remaining impacts at the Site extend beneath the AOMC building footprint and into the utility corridor 
to the west of the Site, parallel to 36th Street East, which contains an ATCO Pipelines high pressure natural 
gas pipeline. As a result, there is significant uncertainty in the volume of PHC impacted soil remaining at the 
Site. 

 The anticipated coarse-grained material surrounding the ATCO Pipelines high pressure natural gas pipeline 
is likely acting as a preferential pathway for contaminant transport; however, groundwater monitoring 
completed to date indicates that these impacts have been delineated to the north and have not impacted soil 
and groundwater quality on the west side of 36th Street East. Due to the presence of the utility corridor and 
the AOMC building, it is not anticipated that additional remedial excavation be undertaken prior to future Site 
redevelopment. As a result, it is recommended that a MNA strategy continue to be considered for the Site. 
Based upon the results from the MNA sampling completed to date, biodegradation processes are active at 
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the Site and the groundwater PHC plume is stable under current conditions. It is recommended that bi-annual 
groundwater monitoring and sampling be completed to monitor the PHC concentrations and to monitor MNA 
parameters (i.e., nitrate, sulphate, dissolved iron, dissolved manganese, methane) as part of the MNA 
strategy. It is also recommended that an updated elevation survey of the monitoring wells at the Site be 
completed, due to the numerous repairs completed over the past few years. 

 In order to aid the MNA strategy, natural bioremediation processes can be enhanced through the addition of 
amendments such as nutrients (e.g., phosphorous) and electron acceptors (e.g., oxygen, nitrate, iron, 
sulphate), referred to herein as an enhanced in situ bioremediation (EISB) approach.   Biodegradation of 
PHCs occurs most rapidly under aerobic conditions (i.e., adding oxygen); however, at mature sites it is often 
beneficial to instead promote anaerobic conditions (e.g., adding nitrate or sulphate). The degree of success 
of EISB relies in large part on the effective delivery of amendments to the subsurface. Delivery approaches 
range from passive approaches (e.g., Waterloo Emitter) to more active delivery (e.g., groundwater 
injection/extraction recirculation systems). Alternatively, time to reach “closure concentrations” can be 
reduced by addressing source areas or high concentration areas, for example, using in-situ chemical 
oxidation via direction injection (e.g., Fenton’s reagent). However, before an enhanced MNA approach can 
be selected, further investigation would be required to determine the updated Site conditions and the 
appropriate remediation goals.

 The north cell of the LTF has been decommissioned and impacted soil from the north cell has been 
transferred to the south cell. Based on the sampling completed in June 2015, PHC impacts remain in the soil 
located within the LTF with reported exceedances of benzene (0.40 mg/kg), ethylbenzene (2.7 mg/kg), and 
PHC Fractions F1 (280 mg/kg) and F2 (470 mg/kg). However, the concentrations have reduced to allow the 
impacted soil to be classified as non-hazardous. As a result, it is recommended that the soil located in the 
south cell be disposed of at an Alberta Class II non-hazardous landfill and the south cell of the LTF be 
decommissioned. It is also recommended that the runoff collecting in the LTF sump be treated and discharged 
prior to decommissioning the LTF. As a proactive measure during this work, it is recommended that the 
monitoring wells installed around the perimeter of the LTF be monitored and sampled after the 
decommissioning work is completed. In addition, it is recommended that the monitoring wells be 
decommissioned after groundwater quality results have been confirmed.  
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The following table provides a preliminary cost estimate based on the recommended work required to monitor the 
residual PHC impacts present within soil and groundwater at the Site and decommission the remaining portion of 
the LTF in 2017. Preliminary costs to complete the recommended future work are estimated to be between 
approximately $550,000 and $600,000 CDN (excluding GST). 

Task Professional 
Fees 

Contractor 
Costs 

Analytical 
Costs Disbursements Totals 

MNA Groundwater Monitoring and 
Sampling $7,000 $4,000 $12,000 $5,000 $28,000 

LTF Decommissioning 
   Runoff Treatment and Discharge $4,000 $30,000 $1,000 $1,000 $36,000 
   Soil Removal and Disposal $9,000 $430,000 $1,000 $2,000 $442,000 
   Liner and Sump Removal $3,000 $31,000 - $1,000 $35,000 
   Berm Removal and Site Grading $3,000 $13,000 - $1,000 $17,000 
LTF Groundwater Sampling and 
Well Decommissioning $2,000 $4,000 $1,000 $1,000 $8,000 

Reporting $9,000 - - $1,000 $10,000 
Totals $37,000 $512,000 $15,000 $12,000 $576,000 

Notes: 
1. The above costs are intended to represent an estimate of costs for planning purposes. 
2. The above costs are based on present value 2016 cost data. 
3. Costs provided above do not include GST.  
4. MNA Groundwater Monitoring and Sampling includes two sampling events and an elevation survey of the monitoring well.  

 
8.0 LIMITATIONS 
This report was prepared for the exclusive use of Public Services and Procurement Canada. The report, which 
specifically includes all tables, figures, and appendices, is based on data and information collected during the Site 
activities conducted by Golder Associates Ltd. and is based solely on the conditions of the property at the time of 
the Site field program and data obtained by Golder Associates Ltd. as described in this report. 

The services performed as described in this report were conducted in a manner consistent with that level of care 
and skill normally exercised by other members of the engineering and science professions currently practicing 
under similar conditions.  

Any use which a third party makes of this report, or any reliance on, or decisions to be made based on it, are the 
responsibilities of such third parties. Golder Associates Ltd. accepts no responsibility for damages, if any, suffered 
by any third party as a result of decisions made or actions based on this report. 

The content of this report is based on information collected during our assessment, our present understanding of 
the Site conditions, and our professional judgement in light of such information at the time of this report. This report 
provides a professional opinion and therefore no warranty is either expressed, implied, or made as to the 
conclusions, advice and recommendations offered in this report. This report does not provide a legal opinion 
regarding compliance with applicable laws. With respect to regulatory compliance issues, it should be noted that 
regulatory statutes and the interpretation of regulatory statues are subject to change. The findings and conclusions 
of this report are valid only as of the date of this report. If new information is discovered in future work, including 
excavations, borings, or other studies, Golder Associates Ltd. should be requested to re-evaluate the conclusions 
of this report, and to provide amendments as required. 
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Golder Associates Ltd. 1

LTF-WS16-01
September 19, 2016

Parameter Units RDL
BTEX Parameters

Benzene mg/L 0.0004 <0.0004 NG
Toluene mg/L 0.0004 <0.0004 NG
Ethylbenzene mg/L 0.0004 <0.0004 NG
Xylenes (Total) mg/L 0.0008 <0.0008 NG

Hydrocarbon Fractions
PHC F1 (C6-C10) - BTEX mg/L 0.10 <0.10 NG
PHC F2 (C10-C16) mg/L 0.10 <0.10 NG

Total Metals
Total Aluminum (Al) mg/L 0.003 0.042 5
Total Antimony (Sb) mg/L 0.0006 0.0024 NG
Total Arsenic (As) mg/L 0.0002 0.040 0.1
Total Barium (Ba) mg/L 0.01 0.046 NG
Total Beryllium (Be) mg/L 0.001 <0.0010 0.1
Total Boron (B) mg/L 0.02 0.11 0.5
Total Cadmium (Cd) mg/L 0.00002 <0.000020 0.0051
Total Calcium (Ca) mg/L 0.3 15 NG
Total Chromium (Cr) mg/L 0.001 <0.0010 NG
Total Cobalt (Co) mg/L 0.0003 <0.00030 0.05
Total Copper (Cu) mg/L 0.0002 0.0023 0.2
Total Iron (Fe) mg/L 0.06 0.073 5
Total Lead (Pb) mg/L 0.0002 <0.00020 0.2
Total Lithium (Li) mg/L 0.02 <0.020 2.5
Total Magnesium (Mg) mg/L 0.2 7.9 NG
Total Manganese (Mn) mg/L 0.004 0.0048 0.2
Total Molybdenum (Mo) mg/L 0.0002 0.0033 0.01
Total Nickel (Ni) mg/L 0.0005 0.0013 0.2
Total Phosphorus (P) mg/L 0.1 <0.10 NG
Total Potassium (K) mg/L 0.3 4.1 NG
Total Selenium (Se) mg/L 0.0002 <0.00020 0.02
Total Silicon (Si) mg/L 0.1 0.60 NG
Total Silver (Ag) mg/L 0.0001 <0.00010 NG
Total Sodium (Na) mg/L 0.5 5.8 NG
Total Strontium (Sr) mg/L 0.02 0.15 NG
Total Sulphur (S) mg/L 0.2 3.1 NG
Total Thallium (Tl) mg/L 0.0002 <0.00020 NG
Total Tin (Sn) mg/L 0.001 <0.0010 NG
Total Titanium (Ti) mg/L 0.001 <0.0010 NG
Total Uranium (U) mg/L 0.0001 0.00093 0.01
Total Vanadium (V) mg/L 0.001 0.0046 0.1
Total Zinc (Zn) mg/L 0.003 <0.0030 5

Calculated Parameters
Anion Sum meq/L N/A 1.6 NG
Cation Sum meq/L N/A 1.7 NG
Hardness (CaCO3) mg/L 0.5 70 NG
Ion Balance N/A 0.01 1.1 NG
Dissolved Nitrate (NO3) mg/L 0.044 <0.044 NG
Nitrate plus Nitrite (N) mg/L 0.01 <0.020 NG
Dissolved Nitrite (NO2) mg/L 0.033 <0.033 NG
Total Dissolved Solids mg/L 10 86 500

Misc. Inorganics
Conductivity uS/cm 1 160 NG
pH pH N/A 9.64 NG

Anions
Alkalinity (PP as CaCO3) mg/L 0.5 14 NG
Alkalinity (Total as CaCO3) mg/L 0.5 69 NG
Bicarbonate (HCO3) mg/L 0.5 49 NG
Carbonate (CO3) mg/L 0.5 17 NG
Hydroxide (OH) mg/L 0.5 <0.50 NG
Dissolved Sulphate (SO4) mg/L 1 9.1 NG
Dissolved Chloride (Cl) mg/L 1 2.7 100

Nutrients
Dissolved Nitrite (N) mg/L 0.01 <0.010 NG
Dissolved Nitrate (N) mg/L 0.01 <0.010 NG

Lab Filtered Elements
Dissolved Calcium (Ca) mg/L 0.3 15 NG
Dissolved Iron (Fe) mg/L 0.06 <0.060 5
Dissolved Magnesium (Mg) mg/L 0.2 7.9 NG
Dissolved Manganese (Mn) mg/L 0.004 <0.0004 0.2
Dissolved Potassium (K) mg/L 0.3 4 NG
Dissolved Sodium (Na) mg/L 0.5 5.6 NG

Notes: 

NG - no guideline

RDL - reported detection limit

ppm - parts per million

mg/L - milligrams per litre

meq/L - milliequivalent per litre

uS/cm - microSiemens per centimeter

N/A - not applicable

BOLD indicates samples in exceedance of applicable guidelines.

Table should be read in conjunction with accompanying report.

1. Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines for the Protection 
Agricultural Water Uses for Irrigation Water, 1999.

Sample Identification
CCME 

Guidelines¹
Sample Collection Date 

Table 1
LTF Runoff Water Chemistry Results

Public Services and Procurement Canada
AOMC Building, Edmonton International Airport
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30-May-13 0.43 0.60 734.12
20-Sep-13 0.69 0.86 733.86
4-Mar-14 frozen - -
28-Aug-14 0.75 0.91 733.80
23-Jul-15 0.48 0.65 734.07
10-Sep-15 0.53 0.70 734.02
20-Nov-15 1.01 1.18 733.54
21-Jan-16 2.45 2.61 732.11

25-May-16 0.45 0.62 734.10
4-Jun-13 0.37 0.26 733.78

20-Sep-13 0.74 0.63 733.41
4-Mar-14 frozen - -
28-Aug-14 0.82 0.71 733.34
23-Jul-15 0.39 0.28 733.76
10-Sep-15 0.48 0.37 733.68
20-Nov-15 1.14 1.03 733.01
21-Jan-16 2.19 2.08 731.97

25-May-16 0.35 0.24 733.81
4-Jun-13 0.10 0.16 733.81

20-Sep-13 0.55 0.60 733.36
4-Mar-14 frozen - -
27-Aug-14 0.70 0.75 733.21
23-Jul-15 0.22 0.28 733.69
10-Sep-15 0.32 0.37 733.59
20-Nov-15 0.98 1.04 732.93
21-Jan-16 dry - -

25-May-16 0.22 0.28 733.69
31-May-13 0.57 1.15 736.36
23-Sep-13 0.77 1.35 736.16
6-Mar-14 2.51 3.09 734.42
27-Aug-14 0.77 1.35 736.16
21-Jul-15 0.56 1.14 736.37
9-Sep-15 0.62 1.20 736.31

19-Nov-15 1.06 1.64 735.87
20-Jan-16 2.41 2.99 734.52

26-May-16 0.59 1.17 736.34
30-May-13 1.03 1.16 733.56
19-Sep-13 1.05 1.18 733.54
5-Mar-14 frozen - -
28-Aug-14 1.34 1.47 733.25
23-Jul-15 0.99 1.13 733.60
9-Sep-15 0.90 1.03 733.69

20-Nov-15 1.24 1.37 733.36
21-Jan-16 2.47 2.61 732.12

26-May-16 0.85 0.99 733.74
29-May-13 0.57 0.59 734.42
19-Sep-13 0.96 0.99 734.02
5-Mar-14 2.79 2.81 732.20
27-Aug-14 0.96 0.98 734.02
23-Jul-15 0.62 0.65 734.36
8-Sep-15 0.66 0.68 734.33

18-Nov-15 1.10 1.12 733.88
21-Jan-16 2.57 2.59 732.42

26-May-16 0.60 0.62 734.39
31-May-13 0.74 0.77 734.28
23-Sep-13 0.90 0.93 734.13
5-Mar-14 3.41 3.44 731.62
27-Aug-14 1.14 1.17 733.89
23-Jul-15 0.74 0.76 734.29
9-Sep-15 0.64 0.67 734.39

18-Nov-15 0.78 0.81 734.24
20-Jan-16 3.06 3.09 731.96

26-May-16 0.69 0.72 734.34
29-May-13 0.66 0.72 733.74
18-Sep-13 0.94 1.00 733.46
5-Mar-14 covered - -
27-Aug-14 1.07 1.13 733.33
22-Jul-15 0.66 0.72 733.74
8-Sep-15 0.68 0.74 733.72

18-Nov-15 0.97 1.03 733.43
22-Jan-16 covered - -

25-May-16 0.59 0.65 733.81
30-May-13 0.80 1.18 733.71
19-Sep-13 1.33 1.71 733.18
5-Mar-14 3.05 3.43 731.46
27-Aug-14 1.34 1.73 733.17
21-Jul-15 1.06 1.45 733.45
9-Sep-15 1.37 1.76 733.14

19-Nov-15 1.26 1.65 733.25
20-Jan-16 2.80 3.18 731.72

26-May-16 0.96 1.35 733.55
30-May-13 1.25 1.44 732.66
19-Sep-13 1.28 1.48 732.63
5-Mar-14 2.78 2.97 731.13
27-Aug-14 1.45 1.64 732.47
21-Jul-15 1.44 1.63 732.47
9-Sep-15 1.48 1.67 732.43

19-Nov-15 1.47 1.66 732.45
20-Jan-16 2.84 3.03 731.08

26-May-16 1.34 1.54 732.57
29-May-13 2.20 2.28 731.67
18-Sep-13 1.63 1.71 732.24
5-Mar-14 2.82 2.89 731.05
27-Aug-14 2.65 2.73 731.22
22-Jul-15 2.49 2.56 731.38
8-Sep-15 2.23 2.31 731.64

18-Nov-15 2.04 2.12 731.83
22-Jan-16 2.94 3.01 730.93

25-May-16 1.95 2.02 731.92
29-May-13 1.87 1.99 731.95
18-Sep-13 1.84 1.96 731.97
5-Mar-14 2.85 2.96 730.97
27-Aug-14 2.06 2.18 731.75
22-Jul-15 1.88 2.00 731.93
8-Sep-15 2.10 2.22 731.72

18-Nov-15 2.05 2.17 731.77
22-Jan-16 2.62 2.74 731.20

25-May-16 1.55 1.67 732.27

BH57M 734.46 734.40 5.23

BH59M 734.11 733.91 5.68

BH62M 733.95 733.87 6.72

BH63M 733.93 733.82 4.44

BH32 734.72 734.55 2.79

BH35 734.04 734.15 3.20

MW46 733.96 733.91 2.91

Table 2
Summary of Groundwater Elevations

Public Services and Procurement Canada
AOMC Building, Edmonton International Airport

Well ID
Ground 

Elevation1 

(mASL) 

Top of Pipe 
Elevation1 

(mASL)

Well Depth 
(mbgs)

Monitoring 
Date

Depth to 
Water 

(mbtoc)

Depth to 
Water 
(mbgs)

Groundwater 
Elevation

(mASL)

BH55M 735.06 735.03 5.21

BH58M 734.90 734.51 5.22

BH48M 737.51 736.93 6.81

BH50M 734.73 734.59 6.59

BH54M 735.01 734.98 5.20
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Table 2
Summary of Groundwater Elevations

Public Services and Procurement Canada
AOMC Building, Edmonton International Airport

Well ID
Ground 

Elevation1 

(mASL) 

Top of Pipe 
Elevation1 

(mASL)

Well Depth 
(mbgs)

Monitoring 
Date

Depth to 
Water 

(mbtoc)

Depth to 
Water 
(mbgs)

Groundwater 
Elevation

(mASL)
30-May-13 2.47 2.48 732.54
19-Sep-13 1.94 1.95 733.07
4-Mar-14 frozen - -
27-Aug-14 2.62 2.62 732.39
22-Jul-15 2.44 2.44 732.57
9-Sep-15 2.43 2.43 732.58

18-Nov-15 2.20 2.21 732.81
20-Jan-16 2.62 2.62 732.39

26-May-16 2.19 2.19 732.83
28-May-13 3.00 3.15 731.53
18-Sep-13 1.73 1.87 732.80
5-Mar-14 frozen - -
27-Aug-14 1.81 1.95 732.72
22-Jul-15 2.13 2.27 732.40
8-Sep-15 2.22 2.37 732.31

18-Nov-15 2.23 2.37 732.31
22-Jan-16 2.96 3.11 731.57

25-May-16 1.75 1.90 732.78
4-Mar-14 3.18 3.29 730.78
28-Aug-14 2.08 2.19 731.87
23-Jul-15 2.10 2.21 731.86
9-Sep-15 2.09 2.20 731.86

19-Nov-15 1.84 1.95 732.11
21-Jan-16 3.14 3.25 730.81

25-May-16 1.82 1.93 732.13
4-Mar-14 5.20 5.26 728.87
28-Aug-14 0.70 0.76 733.37
23-Jul-15 0.55 0.61 733.52
9-Sep-15 0.61 0.67 733.46

19-Nov-15 1.10 1.16 732.97
21-Jan-16 2.57 2.63 731.50

25-May-16 0.60 0.66 733.47
4-Mar-14 2.74 2.88 731.31
28-Aug-14 0.61 0.75 733.44
23-Jul-15 0.52 0.66 733.52
8-Sep-15 0.65 0.79 733.39

19-Nov-15 1.06 1.20 732.98
21-Jan-16 2.44 2.59 731.60

25-May-16 0.59 0.73 733.46
28-Aug-14 0.47 0.57 734.40
21-Jul-15 0.44 0.54 734.43
10-Sep-15 0.76 0.86 734.11
19-Nov-15 0.97 1.06 733.90
21-Jan-16 2.46 2.56 732.41

26-May-16 0.65 0.74 734.23
16-Sep-14 1.47 1.60 733.36
21-Jul-15 0.51 0.64 734.32
10-Sep-15 0.56 0.68 734.27
20-Nov-15 0.84 0.97 733.99
20-Jan-16 2.54 2.66 732.30

26-May-16 0.44 0.57 734.39
4-Mar-14 2.72 2.83 732.00
28-Aug-14 1.30 1.41 733.42
21-Jul-15 1.04 1.14 733.69
9-Sep-15 1.11 1.21 733.62

20-Nov-15 1.15 1.25 733.58
20-Jan-16 2.67 2.78 732.05

26-May-16 0.94 1.05 733.78
21-Jul-15 0.34 - -
10-Sep-15 0.69 - -
20-Nov-15 0.94 - -
21-Jan-16 2.29 - -

26-May-16 0.33 - -
22-Jul-15 1.98 - -
8-Sep-15 1.83 - -

18-Nov-15 1.64 - -
22-Jan-16 2.60 - -

25-May-16 1.54 - -
3-Jun-13 6.69 5.65 730.00

23-Sep-13 6.59 5.55 730.10
28-Aug-14 6.42 5.37 730.28
6-Oct-15 3.23 2.19 733.46

31-May-13 dry - -
23-Sep-13 dry - -
28-Aug-14 6.77 5.86 729.70
6-Oct-15 6.65 5.75 729.81

31-May-13 dry - -
23-Sep-13 dry - -
28-Aug-14 dry - -
6-Oct-15 6.62 5.72 729.84
4-Jun-13 6.67 5.82 730.55

23-Sep-13 5.65 4.79 731.57
28-Aug-14 5.40 4.55 731.82
6-Oct-15 4.90 4.05 732.32

31-May-13 dry - -
23-Sep-13 dry - -
28-Aug-14 6.85 5.94 730.76
6-Oct-15 4.33 3.42 733.28

31-May-13 4.13 3.20 732.59
23-Sep-13 4.24 3.31 732.48
28-Aug-14 2.40 1.47 734.32
6-Oct-15 2.85 1.91 733.88

Notes: 

mbgs - metres below ground surface.

mbtoc - metres below top of casing.

NM - not measured

"-" - not available

Table to be read in conjunction with accompanying report.

MW82-15 NM NM 5.57

MW83-15 NM NM 5.90

734.97 734.87 4.99

MW75-14 734.96 734.83 4.60

MW76-14 734.83 734.72 5.67

MW5-13

MW71-14 734.07 733.96 4.92

MW72-14 734.13 734.07 6.03

MW73-14 734.19 734.04 6.02

MW1-13 735.65 736.70 5.80

736.70 737.60 5.95

BH64M 735.01 735.01 6.78

BH65M 734.68 734.53 8.31

MW4-13 736.37 737.22 6.08

MW2-13 735.56 736.46 5.93

MW3-13 735.55 736.50 6.01

1. Elevations surveyed by Golder in June 2013, March 2014, and September 2014.

mASL - metres above sea level

MW6-13 735.79 736.72 6.03

MW74-14
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Benzene Toluene Ethylbenzene
Xylenes 
(Total)

PHC F1     
(C6-C10) - 

BTEX

PHC F2    
(C10-C16)

mg/L mg/L mg/L mg/L mg/L mg/L
0.0004 0.0004 0.0004 0.0008 0.1 0.1
0.005¹ 0.06¹ 0.14¹ 0.09¹ 9.1² 3.1²

30-May-13 0 0.42 0.017 0.069 0.16 1.3 1.9
20-Sep-13 5 0.82 0.010 0.066 0.11 0.70 0.56
29-Aug-14 0 0.71 0.0087 0.047 0.15 0.48 0.77
23-Jul-15 0 0.029 0.00069 0.0054 0.024 0.24 0.51
10-Sep-15 45 0.18 0.0023 0.040 0.023 0.60 0.22
20-Nov-15 0 1.3 0.0092 0.11 0.045 0.78 0.63
22-Jan-16 0 3.7 0.023 0.10 0.13 0.49 1.2

25-May-16 5 0.19 0.0035 0.05 0.04 0.5 0.37
4-Jun-13 0 0.018 <0.0004 0.0013 <0.0008 <0.10 <0.10

20-Sep-13 0 0.19 0.0018 0.0071 0.0011 0.23 <0.10
29-Aug-14 0 0.19 0.0019 0.0079 <0.0008 0.19 <0.10
23-Jul-15 35 0.026 0.00053 0.00074 <0.0008 <0.10 <0.10
10-Sep-15 0 0.0062 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Nov-15 0 0.028 0.00057 0.0020 <0.0008 <0.10 <0.10
22-Jan-16 0 0.065 0.00057 <0.0004 <0.0008 <0.10 <0.10

25-May-16 0 0.00049 <0.0004 <0.0004 <0.0008 <0.10 <0.10
4-Jun-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

20-Sep-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
23-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
10-Sep-15 60 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Nov-15 0 0.00097 <0.0004 <0.0004 <0.0008 <0.10 <0.10
25-May-16 95 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
31-May-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
23-Sep-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
6-Mar-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jul-15 40 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
9-Sep-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

19-Nov-15 15 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
30-May-13 30 0.35 0.0048 0.0085 0.018 0.22 0.26
19-Sep-13 25 3.7 0.027 0.075 0.077 <0.10 0.16
29-Aug-14 40 1.8 0.023 0.038 0.087 <0.10 0.19
23-Jul-15 35 0.50 0.0058 0.013 0.024 <0.10 0.12
9-Sep-15 450 1.6 0.017 0.023 0.034 0.12 <0.10

20-Nov-15 350 1.5 0.028 0.037 0.050 <0.10 <0.10
21-Jan-16 80 0.95 0.013 0.036 0.050 <0.10 <0.10

26-May-16 10 0.03 <0.0004 0.0021 0.003 <0.10 <0.10
29-May-13 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
19-Sep-13 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 0.14
5-Mar-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
23-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 25 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
31-May-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
23-Sep-13 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
5-Mar-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
29-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
9-Sep-15 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Jan-16 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
29-May-13 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
18-Sep-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 15 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jul-15 40 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
25-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
30-May-13 260 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
19-Sep-13 30 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
5-Mar-14 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
9-Sep-15 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

19-Nov-15 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Jan-16 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
30-May-13 100 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
19-Sep-13 50 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
5-Mar-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
9-Sep-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

19-Nov-15 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
29-May-13 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
18-Sep-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
5-Mar-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

25-May-16 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

BH57M

MW46

BH35

BH55M

BH54M

BH62M

BH50M

BH48M

BH58M

BH59M

Parameters
Headspace 

Combustible 
Vapour (ppm)

Reportable Detection Limit
CDWQ and FCSAP Guidelines

Units

BH32

Well ID
Sampling 

Date

Table 3
AOMC Building Groundwater Chemistry Results - Petroleum Hydrocarbons

Public Services and Procurement Canada
AOMC Building, Edmonton International Airport
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Benzene Toluene Ethylbenzene
Xylenes 
(Total)

PHC F1     
(C6-C10) - 

BTEX

PHC F2    
(C10-C16)

mg/L mg/L mg/L mg/L mg/L mg/L
0.0004 0.0004 0.0004 0.0008 0.1 0.1
0.005¹ 0.06¹ 0.14¹ 0.09¹ 9.1² 3.1²

Parameters
Headspace 

Combustible 
Vapour (ppm)

Reportable Detection Limit
CDWQ and FCSAP Guidelines

Units

Well ID
Sampling 

Date

Table 3
AOMC Building Groundwater Chemistry Results - Petroleum Hydrocarbons

Public Services and Procurement Canada
AOMC Building, Edmonton International Airport

29-May-13 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
18-Sep-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
5-Mar-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jul-15 40 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

25-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
30-May-13 100 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
19-Sep-13 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
9-Sep-15 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
20-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 15 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
28-May-13 20 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
18-Sep-13 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
27-Aug-14 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 25 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 5 <0.0004 0.00042 <0.0004 <0.0008 <0.10 <0.10
22-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

25-May-16 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
4-Mar-14 3,400 0.019 0.0027 0.086 0.052 0.81 0.53
29-Aug-14 20 0.081 0.0022 0.12 0.049 0.63 0.70
23-Jul-15 480 0.11 0.0023 0.18 0.026 1.5 0.54
9-Sep-15 240 0.040 0.00076 0.059 0.0057 0.52 0.17

19-Nov-15 110 0.033 0.00064 0.049 0.0028 0.38 0.16
21-Jan-16 110 0.037 0.00052 0.0039 0.0080 0.84 0.23

25-May-16 65 0.11 0.0023 0.25 0.037 0.98 0.48
4-Mar-14 4,650 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
29-Aug-14 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
23-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
9-Sep-15 240 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

19-Nov-15 10 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

25-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
4-Mar-14 2,750 0.00041 <0.0004 <0.0004 <0.0008 <0.10 <0.10
29-Aug-14 25 0.00068 <0.0004 <0.0004 <0.0008 <0.10 <0.10
23-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

19-Nov-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

25-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
29-Aug-14 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 0.11
21-Jul-15 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
10-Sep-15 30 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
19-Nov-15 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
21-Jan-16 45 0.0011 <0.0004 <0.0004 <0.0008 <0.10 <0.10

26-May-16 5 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
16-Sep-14 1,750 1.6 0.15 0.42 1.1 1.2 1.7
21-Jul-15 130 0.12 0.47 0.57 0.57 2.7 2.2
10-Sep-15 3,050 1.7 0.099 0.18 0.46 1.3 0.63
20-Nov-15 10,250 2.0 0.11 0.23 0.65 0.60 1.2
20-Jan-16 510 1.5 0.039 0.057 0.12 0.60 0.61

26-May-16 150 2.1 0.15 0.55 0.99 2.2 2.4
4-Mar-14 2,750 0.24 0.042 0.033 0.11 0.19 0.15
29-Aug-14 100 21 5.5 0.99 5.1 <0.10 2.3
21-Jul-15 75 14 2.8 0.75 2.6 2.5 1.9
9-Sep-15 610 14 3.6 0.97 3.6 0.41 2.0

20-Nov-15 1,450 16 3.6 0.91 3.1 <0.10 1.6
20-Jan-16 420 16 3.2 0.54 2.0 22 3.8

26-May-16 50 19 3.1 0.84 2.4 <0.10 2
21-Jul-15 100 <0.0004 <0.0004 0.0026 <0.0008 0.46 0.58
10-Sep-15 190 <0.0004 <0.0004 0.0021 <0.0008 0.69 0.60
20-Nov-15 120 <0.0004 <0.0004 0.0034 <0.0008 0.73 0.61
21-Jan-16 0 0.0088 0.0066 0.0061 0.015 0.64 0.67

26-May-16 5 <0.0004 <0.0004 0.00043 <0.0008 0.2 0.3
22-Jul-15 15 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
8-Sep-15 15 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

18-Nov-15 65 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10
22-Jan-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

25-May-16 0 <0.0004 <0.0004 <0.0004 <0.0008 <0.10 <0.10

Notes: 

1. Health Canada Guidelines for Canadian Drinking Water Quality, October 2014.

RDL - reported detection limit

ppm - parts per million

mg/L - milligrams per litre

BOLD indicates samples in exceedance of applicable guidelines.

Table should be read in conjunction with accompanying report.

2. Federal Contaminated Sites Action Plan Federal Interim Groundwater Quality Guidelines for Federal Contaminated Sites, Tier 2 Guidelines excluding the freshwater aquatic life 
pathway for coarse-grained soil and industrial land use, November 2015.
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Dissolved Alum
inum

 (Al)

Dissolved Antim
ony (Sb)

Dissolved Arsenic (As)

Dissolved Barium
 (Ba)

Dissolved Beryllium
 (Be)

Dissolved Boron (B)

Dissolved Cadm
ium

 (Cd)

Dissolved Calcium
 (Ca)

Dissolved Chrom
ium

 (Cr)

Dissolved Cobalt (Co)

Dissolved Copper (Cu)

Dissolved Iron (Fe)

Dissolved Lead (Pb)

Dissolved Lithium
 (Li)

Dissolved M
agnesium

 (M
g)

Dissolved M
anganese (M

n)

Dissolved M
olybdenum

 (M
o)

Dissolved N
ickel (N

i)

Dissolved Phosphorus (P)

Dissolved Potassium
 (K)

Dissolved Selenium
 (Se)

Dissolved Silicon (Si)

Dissolved Silver (Ag)

Dissolved Sodium
 (N

a)

Dissolved Strontium
 (Sr)

Dissolved Sulphur (S)

Dissolved Thallium
 (Tl)

Dissolved Tin (Sn)

Dissolved Titanium
 (Ti)

Dissolved U
ranium

 (U
)

Dissolved Vanadium
 (V)

Dissolved Zinc (Zn)
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0.003 0.0006 0.0002 0.01 0.001 0.02 0.00002 0.3 0.001 0.0003 0.0002 0.06 0.0002 0.02 0.2 0.004 0.0002 0.0005 0.1 0.3 0.0002 0.1 0.0001 0.5 0.02 0.2 0.0002 0.001 0.001 0.0001 0.001 0.003
0.1¹ 0.006¹ 0.010¹ 1.0¹ NG 5¹ 0.005¹ NG 0.05¹ NG 1.0¹ 0.3¹ 0.010¹ NG NG 0.05¹ NG NG NG NG 0.05¹ NG NG 200¹ NG NG NG NG NG 0.02¹ NG 5.0¹

29-Aug-14 0 0.0051 <0.00060 0.0030 0.35 <0.0010 0.091 <0.000020 150 <0.0010 0.0027 0.00035 6.0 0.00028 0.041 31 1.9 0.0029 0.0070 <0.10 22 0.00054 12 <0.00010 160 0.86 8.1 <0.00020 <0.0010 0.0012 0.0058 <0.0010 <0.0030
23-Jul-15 0 0.0040 0.00096 0.0037 0.16 <0.0010 0.059 <0.000020 61 <0.0010 0.00072 0.0014 2.9 0.00029 <0.020 8.9 0.45 0.0030 0.0029 <0.10 16 0.00038 11 <0.00010 82 0.31 9.2 <0.00020 <0.0010 <0.0010 0.0030 <0.0010 0.0082
10-Sep-15 45 0.0047 0.00086 0.0028 0.13 <0.0010 0.047 <0.000020 53 <0.0010 0.00035 0.00040 1.6 0.00022 <0.020 7.8 0.27 0.0029 0.0022 <0.10 15 0.00036 9.6 <0.00010 66 0.27 8.7 <0.00020 <0.0010 <0.0010 0.0035 <0.0010 0.0044
20-Nov-15 0 0.0030 <0.00060 0.0067 0.54 <0.0010 0.044 <0.000020 170 <0.0010 0.00068 0.00035 20 0.00052 0.041 37 2.3 0.00061 0.0056 <0.10 14 0.00065 14 <0.00010 130 0.97 1.3 <0.00020 <0.0010 <0.0010 0.00073 <0.0010 0.0046
22-Jan-16 0 0.0041 <0.00060 0.0055 0.50 <0.0010 0.039 <0.000020 180 <0.0010 0.00072 <0.00020 27 0.00063 0.041 42 2.7 0.00061 0.0051 <0.10 11 0.0013 13 <0.00010 100 1.0 1.6 <0.00020 <0.0010 <0.0010 0.00082 <0.0010 0.0054
29-Aug-14 0 0.0053 <0.00060 0.0077 0.48 <0.0010 0.091 <0.000020 170 <0.0010 0.0050 0.00055 34 0.00022 0.066 54 4.1 0.0024 0.0056 <0.10 16 0.00057 16 <0.00010 190 1.2 0.90 <0.00020 <0.0010 0.0013 0.0023 <0.0010 0.0044
23-Jul-15 55 0.0043 <0.00060 0.0051 0.44 <0.0010 0.11 <0.000020 140 <0.0010 0.0035 0.0015 10 <0.00020 0.032 1.0 2.2 0.0063 0.010 0.11 19 0.00043 9.7 <0.00010 290 0.96 33 <0.00020 <0.0010 <0.0010 0.027 <0.0010 0.016
10-Sep-15 0 0.0038 <0.00060 0.0015 0.40 <0.0010 0.12 <0.000020 180 <0.0010 0.0026 0.0016 3.7 <0.00020 0.077 56 2.0 0.0040 0.0084 <0.10 16 0.00045 10 <0.00010 300 1.2 34 <0.00020 <0.0010 <0.0010 0.023 <0.0010 0.022
20-Nov-15 0 0.0030 <0.00060 0.0034 0.46 <0.0010 0.074 <0.000020 200 <0.0010 0.0050 0.00054 15 <0.00020 0.084 63 3.9 0.0021 0.0079 <0.10 13 0.00036 13 <0.00010 190 1.3 18 <0.00020 <0.0010 <0.0010 0.016 <0.0010 0.022
22-Jan-16 0 0.0039 <0.00060 0.0061 0.56 <0.0010 0.056 <0.000020 200 <0.0010 0.0058 <0.00020 35 <0.00020 0.072 63 4.6 0.0016 0.0071 <0.10 10 0.00054 14 <0.00010 160 1.3 8.3 <0.00020 <0.0010 <0.0010 0.013 <0.0010 0.0062
29-Aug-14 40 0.0091 <0.00060 0.0036 0.52 <0.0010 0.084 <0.000020 79 <0.0010 0.0054 0.00048 12 <0.00020 0.030 16 1.3 0.0023 0.0034 <0.10 30 0.00046 6.3 <0.00010 210 0.57 1.0 <0.00020 <0.0010 <0.0010 0.00030 <0.0010 0.028
23-Jul-15 35 0.0034 <0.00060 0.0037 0.48 <0.0010 0.059 <0.000020 79 <0.0010 0.0017 0.00028 17 <0.00020 <0.020 13 0.98 0.0054 0.0015 0.25 32 0.00058 5.9 <0.00010 140 0.50 3.6 <0.00020 <0.0010 <0.0010 0.00012 <0.0010 <0.0030
9-Sep-15 450 0.0036 <0.00060 0.0052 1.4 <0.0010 0.12 <0.000020 170 <0.0010 0.0025 <0.00020 43 <0.00020 0.039 36 1.9 0.0016 0.0034 0.28 47 0.00086 9.5 <0.00010 240 1.3 2.2 <0.00020 <0.0010 <0.0010 0.00012 <0.0010 <0.0030

20-Nov-15 350 <0.0030 <0.00060 0.0030 1.2 <0.0010 0.10 <0.000020 160 <0.0010 0.0024 0.00029 28 <0.00020 0.041 38 1.5 0.0011 0.0021 0.18 42 0.00063 10 <0.00010 180 1.3 2.8 <0.00020 <0.0010 <0.0010 0.00022 <0.0010 0.0056
21-Jan-16 80 0.0047 <0.00060 0.0066 1.0 <0.0010 0.12 <0.000020 150 <0.0010 0.0019 <0.00020 23 <0.00020 0.042 37 1.2 0.0016 0.0024 0.18 36 0.00071 10 <0.00010 170 1.1 1.7 <0.00020 <0.0010 <0.0010 0.00029 <0.0010 0.0036
5-Mar-14 0 0.0040 <0.00060 0.00024 0.094 <0.0010 0.039 0.000010 64 <0.0010 <0.00030 0.0011 <0.060 <0.00020 0.023 17 <0.0040 0.0012 0.0010 <0.10 3.8 0.00038 6.4 <0.00010 36 0.35 7.7 <0.00020 <0.0010 <0.0010 0.0042 <0.0010 <0.0030
29-Aug-14 0 0.0074 <0.00060 0.00021 0.26 <0.0010 0.048 <0.000020 140 <0.0010 0.00053 0.0015 <0.060 <0.00020 0.028 26 0.043 0.00093 0.0013 <0.10 8.0 0.00041 7.5 <0.00010 19 0.50 46 <0.00020 <0.0010 <0.0010 0.0098 <0.0010 0.0078
22-Jul-15 0 0.0045 <0.00060 0.00025 - <0.0010 - 0.000032 - <0.0010 <0.00030 0.0013 <0.060 <0.00020 - - 0.052 0.0011 0.0014 - - 0.00028 - <0.00010 - - - <0.00020 <0.0010 <0.0010 0.0080 <0.0010 0.0040
9-Sep-15 20 0.0038 <0.00060 0.00033 0.21 <0.0010 0.049 <0.000020 110 <0.0010 <0.00030 0.0010 <0.060 <0.00020 0.029 22 <0.0040 0.00082 0.00087 <0.10 6.7 0.00033 9.0 <0.00010 18 0.45 30 <0.00020 <0.0010 <0.0010 0.0079 <0.0010 0.0040

18-Nov-15 0 0.0038 <0.00060 <0.00020 0.17 <0.0010 0.034 <0.000020 100 <0.0010 <0.00030 0.00090 <0.060 <0.00020 0.025 22 <0.0040 0.00070 0.00068 <0.10 5.6 0.00025 8.0 <0.00010 18 0.42 25 <0.00020 <0.0010 <0.0010 0.0069 0.0011 <0.0030
20-Jan-16 5 0.0049 <0.00060 0.00021 0.13 <0.0010 0.040 0.000023 86 <0.0010 <0.00030 0.00064 <0.060 <0.00020 0.025 23 <0.0040 0.00074 0.0010 <0.10 4.1 <0.00020 8.2 <0.00010 18 0.42 17 <0.00020 <0.0010 <0.0010 0.0054 <0.0010 <0.0030
4-Mar-14 3,400 0.0039 <0.00060 0.00064 0.14 <0.0010 0.13 0.000034 130 <0.0010 0.0034 0.0012 0.13 0.0014 0.095 41 2.5 0.014 0.0070 0.12 5.5 <0.00020 8.7 <0.00010 44 1.1 17 <0.00020 0.0069 <0.0010 0.0070 <0.0010 0.014
29-Aug-14 20 0.0046 <0.00060 0.0014 0.42 <0.0010 0.097 0.000048 200 <0.0010 0.0059 0.00047 0.078 0.00045 0.11 72 3.3 0.0021 0.013 <0.10 12 0.00023 12 <0.00010 150 1.5 25 <0.00020 <0.0010 <0.0010 0.0073 <0.0010 0.011
23-Jul-15 140 0.0034 <0.00060 0.0046 0.83 <0.0010 0.072 <0.000020 170 <0.0010 0.016 0.00050 11 0.00058 0.084 49 6.4 0.0015 0.018 <0.10 8.0 0.00033 13 <0.00010 39 1.4 3.7 <0.00020 <0.0010 <0.0010 0.0075 <0.0010 0.15
9-Sep-15 240 0.013 <0.00060 0.0035 0.69 <0.0010 0.10 <0.000020 170 <0.0010 0.013 0.00064 3.4 0.0010 0.094 55 6.6 0.0010 0.017 <0.10 4.4 0.00037 14 <0.00010 31 1.4 4.8 <0.00020 <0.0010 <0.0010 0.0084 <0.0010 0.032

19-Nov-15 110 0.011 0.0011 0.0012 0.27 <0.0010 0.062 <0.000020 58 <0.0010 0.0042 0.0032 1.2 0.00027 0.033 17 2.2 0.0026 0.0058 <0.10 7.3 <0.00020 7.9 <0.00010 97 0.47 4.4 <0.00020 <0.0010 <0.0010 0.0028 <0.0010 0.021
21-Jan-16 110 0.0043 <0.00060 0.00096 0.32 <0.0010 0.19 0.000034 180 <0.0010 0.0073 0.0013 2.1 0.00025 0.098 55 2.8 0.0023 0.014 <0.10 5.4 0.00027 11 <0.00010 79 1.3 45 <0.00020 <0.0010 <0.0010 0.013 <0.0010 0.083
29-Aug-14 10 0.0067 <0.00060 0.00088 0.31 <0.0010 0.25 0.000071 210 <0.0010 0.0070 0.0017 <0.060 <0.00020 0.088 60 2.5 0.0034 0.018 <0.10 5.1 0.00037 11 <0.00010 120 1.3 64 <0.00020 <0.0010 <0.0010 0.018 <0.0010 0.036
23-Jul-15 0 0.0041 <0.00060 0.0016 0.28 <0.0010 0.24 0.000023 230 <0.0010 0.0088 <0.00020 1.5 <0.00020 0.066 59 3.7 0.0024 0.017 <0.10 5.9 0.0019 10 <0.00010 120 1.3 53 <0.00020 <0.0010 <0.0010 0.016 <0.0010 0.0077
9-Sep-15 240 0.0041 <0.00060 0.0015 0.32 <0.0010 0.28 <0.000020 240 <0.0010 0.012 <0.00020 0.88 <0.00020 0.082 69 4.1 0.0035 0.024 <0.10 5.9 0.00058 12 <0.00010 160 1.5 75 <0.00020 <0.0010 <0.0010 0.015 <0.0010 <0.0030

19-Nov-15 10 <0.0030 <0.00060 0.0010 0.28 <0.0010 0.23 <0.000020 250 <0.0010 0.0090 0.00092 0.26 <0.00020 0.085 73 3.8 0.0041 0.025 <0.10 6.1 0.00039 11 <0.00010 150 1.6 74 <0.00020 <0.0010 <0.0010 0.015 <0.0010 0.096
21-Jan-16 0 0.0057 <0.00060 0.0011 0.12 <0.0010 0.17 0.000027 200 <0.0010 0.0049 0.00079 0.13 <0.00020 0.097 63 2.0 0.0026 0.015 <0.10 5.6 0.00026 10 <0.00010 89 1.5 46 <0.00020 <0.0010 <0.0010 0.022 <0.0010 0.081
4-Mar-14 2,750 0.0034 <0.00060 0.00032 0.032 <0.0010 0.31 0.000088 120 <0.0010 0.0055 0.00097 <0.060 <0.00020 0.14 38 1.3 0.0058 0.0076 <0.10 5.9 <0.00020 9.1 <0.00010 100 1.1 81 <0.00020 <0.0010 <0.0010 0.011 <0.0010 <0.0030
29-Aug-14 25 0.0044 <0.00060 0.00036 0.047 <0.0010 0.27 0.00012 150 <0.0010 0.0036 0.0015 <0.060 <0.00020 0.14 49 1.1 0.0023 0.0086 <0.10 6.4 <0.00020 11 <0.00010 97 1.3 61 <0.00020 <0.0010 <0.0010 0.016 <0.0010 0.040
23-Jul-15 0 0.0032 <0.00060 0.00052 0.060 <0.0010 0.22 0.000024 140 <0.0010 0.0040 0.00030 0.69 <0.00020 0.12 43 1.1 0.0024 0.0070 <0.10 5.6 <0.00020 10 <0.00010 84 1.2 53 <0.00020 <0.0010 <0.0010 0.015 <0.0010 0.62
8-Sep-15 0 0.0055 <0.00060 0.00072 0.060 <0.0010 0.31 <0.000020 150 <0.0010 0.0031 0.00051 1.2 <0.00020 0.14 49 1.3 0.0025 0.0094 <0.10 6.1 <0.00020 12 <0.00010 110 1.3 58 <0.00020 <0.0010 <0.0010 0.014 <0.0010 0.17

19-Nov-15 0 0.0042 0.00061 0.00030 0.056 <0.0010 0.10 0.000026 65 0.0011 0.00043 0.00097 <0.060 <0.00020 0.044 17 0.20 0.0023 0.0031 <0.10 4.5 <0.00020 6.3 <0.00010 37 0.48 15 <0.00020 <0.0010 <0.0010 0.0052 <0.0010 0.060
21-Jan-16 0 0.0043 <0.00060 <0.00020 0.058 <0.0010 0.28 0.000053 140 <0.0010 <0.00030 0.0015 <0.060 <0.00020 0.12 43 0.084 0.0018 0.0043 <0.10 5.7 <0.00020 11 <0.00010 83 1.1 55 <0.00020 <0.0010 <0.0010 0.012 <0.0010 0.032
29-Aug-14 5 0.0038 <0.00060 0.0014 0.34 <0.0010 0.095 0.000075 220 <0.0010 0.0052 0.00075 0.13 <0.00020 0.090 74 2.9 0.0017 0.013 <0.10 13 0.00024 11 <0.00010 170 1.6 31 <0.00020 <0.0010 <0.0010 0.0062 <0.0010 0.011
21-Jul-15 0 <0.0030 <0.00060 0.00086 0.32 <0.0010 0.056 0.000050 210 <0.0010 0.0040 0.00075 0.67 <0.00020 0.074 70 2.8 0.00049 0.015 <0.10 4.7 0.00026 9.8 <0.00010 98 1.6 16 <0.00020 <0.0010 <0.0010 0.0079 <0.0010 0.0030
10-Sep-15 30 0.0034 <0.00060 0.00046 0.48 <0.0010 0.088 0.000088 260 <0.0010 0.0062 <0.00020 0.23 <0.00020 0.087 89 4.2 0.00056 0.027 <0.10 6.3 <0.00020 14 <0.00010 160 1.9 20 <0.00020 <0.0010 <0.0010 0.0088 <0.0010 0.013
19-Nov-15 5 <0.0030 <0.00060 0.00078 0.38 <0.0010 0.070 0.000043 230 <0.0010 0.0041 0.00024 0.46 <0.00020 0.082 76 3.3 0.00067 0.019 <0.10 5.6 <0.00020 13 <0.00010 120 1.6 21 <0.00020 <0.0010 <0.0010 0.0076 <0.0010 0.0033
21-Jan-16 45 0.0041 <0.00060 0.00099 0.32 <0.0010 0.048 0.000027 210 <0.0010 0.0028 0.00050 1.8 <0.00020 0.070 68 2.9 0.00083 0.0090 <0.10 11 0.00054 10 <0.00010 65 1.4 16 <0.00020 <0.0010 <0.0010 0.0076 <0.0010 0.014
16-Sep-14 1,750 0.19 <0.00060 0.0022 0.11 <0.0010 0.10 0.00035 240 <0.0010 0.010 0.0013 0.14 0.0013 0.049 71 3.8 0.0012 0.038 <0.10 6.2 0.0013 13 <0.00010 120 1.3 110 <0.00020 <0.0010 0.0075 0.0055 0.0016 0.0043
21-Jul-15 130 0.010 <0.00060 0.012 0.94 <0.0010 0.063 <0.000020 190 <0.0010 0.023 <0.00020 40 0.0022 0.068 76 7.5 0.0015 0.019 0.12 3.4 0.00076 15 <0.00010 69 1.7 17 <0.00020 <0.0010 <0.0010 0.0089 <0.0010 <0.0030
10-Sep-15 3,050 0.0081 <0.00060 0.0088 1.4 <0.0010 0.063 <0.000020 210 <0.0010 0.018 <0.00020 33 0.0022 0.076 86 5.4 0.00097 0.018 <0.10 3.4 0.0014 18 <0.00010 68 1.8 7.9 <0.00020 <0.0010 <0.0010 0.0055 <0.0010 0.0046
20-Nov-15 10,250 0.0082 <0.00060 0.012 1.6 <0.0010 0.071 <0.000020 220 <0.0010 0.016 0.00025 51 0.0019 0.081 88 7.0 0.0012 0.015 0.15 3.7 0.0018 20 <0.00010 64 1.9 8.0 <0.00020 <0.0010 <0.0010 0.0065 <0.0010 0.0046
20-Jan-16 510 0.0068 <0.00060 0.0061 0.57 <0.0010 0.081 0.000023 200 <0.0010 0.015 <0.00020 35 0.00074 0.081 80 8.6 0.00098 0.016 <0.10 4.0 0.0011 14 <0.00010 66 1.6 12 <0.00020 <0.0010 <0.0010 0.0052 <0.0010 <0.0030
4-Mar-14 2,750 0.014 <0.00060 0.0029 0.11 <0.0010 0.37 0.000025 140 <0.0010 0.0033 0.0011 4.1 <0.00020 0.15 45 1.3 0.0097 0.0035 0.17 5.8 <0.00020 10 <0.00010 88 1.2 74 <0.00020 <0.0010 <0.0010 0.0014 <0.0010 0.0056
29-Aug-14 100 0.0091 0.0013 0.10 1.1 <0.0010 0.068 <0.000020 140 <0.0010 0.011 0.00097 39 0.00070 0.070 53 1.8 0.0081 0.014 <0.10 2.7 0.0047 21 <0.00010 49 1.2 4.6 <0.00020 <0.0010 <0.0010 0.00066 0.0012 0.080
21-Jul-15 75 0.0081 0.00089 0.072 1.1 <0.0010 0.11 <0.000020 160 <0.0010 0.0079 <0.00020 20 0.00043 0.070 58 2.4 0.0059 0.0085 0.22 2.6 0.0023 2.0 <0.00010 82 1.2 3.9 <0.00020 <0.0010 0.0011 0.00092 0.0014 0.16
9-Sep-15 610 0.0090 0.00092 0.085 1.4 <0.0010 0.091 <0.000020 170 <0.0010 0.0091 <0.00020 42 0.00049 0.065 63 2.3 0.0054 0.0085 0.25 3.0 0.0063 22 <0.00010 87 1.3 6.3 <0.00020 <0.0010 0.0014 0.00096 0.0011 <0.0030

20-Nov-15 1,450 0.0074 0.00087 0.068 1.5 <0.0010 0.043 <0.000020 190 <0.0010 0.0067 <0.00020 43 0.00035 0.064 69 3.0 0.0031 0.0047 0.22 2.4 0.0065 19 <0.00010 63 1.4 3.0 <0.00020 <0.0010 <0.0010 0.00049 <0.0010 <0.0030
20-Jan-16 420 0.0071 0.00077 0.059 1.2 <0.0010 0.063 <0.000020 180 <0.0010 0.0027 <0.00020 36 0.00026 0.068 63 2.9 0.0018 0.0042 0.18 2.7 0.0047 17 <0.00010 53 1.3 2.4 <0.00020 <0.0010 0.0015 0.00044 0.0012 <0.0030
21-Jul-15 100 <0.0030 <0.00060 0.0023 1.6 <0.0010 0.075 <0.000020 340 <0.0010 0.018 0.00038 18 <0.00020 0.10 120 7.6 0.00069 0.034 <0.10 5.9 0.00021 16 <0.00010 150 2.9 5.7 <0.00020 <0.0010 <0.0010 0.0044 0.0012 0.016
10-Sep-15 190 0.0045 <0.00060 0.0059 2.9 <0.0010 0.071 <0.000020 340 <0.0010 0.0030 <0.00020 41 <0.00020 0.10 120 6.9 0.00063 0.030 <0.10 4.8 <0.00020 20 <0.00010 150 3.0 3.8 <0.00020 <0.0010 <0.0010 0.0030 <0.0010 0.014
20-Nov-15 120 <0.0030 <0.00060 0.0038 2.6 <0.0010 0.047 <0.000020 340 <0.0010 0.0020 <0.00020 41 <0.00020 0.098 120 7.4 0.00060 0.028 <0.10 4.4 0.00027 19 <0.00010 140 2.8 3.5 <0.00020 <0.0010 <0.0010 0.0034 <0.0010 <0.0030
21-Jan-16 0 0.0033 <0.00060 0.0029 2.1 <0.0010 0.034 <0.000020 310 <0.0010 0.0023 0.00024 36 <0.00020 0.084 100 6.6 0.00054 0.025 <0.10 3.8 0.00055 15 <0.00010 130 2.5 5.7 <0.00020 <0.0010 <0.0010 0.0034 <0.0010 0.018
22-Jul-15 15 0.0044 <0.00060 0.0056 - <0.0010 - <0.000020 - <0.0010 0.0018 0.0011 1.9 <0.00020 - - 1.0 0.0028 0.0016 - - <0.00020 - <0.00010 - - - <0.00020 <0.0010 <0.0010 0.010 <0.0010 0.0051
8-Sep-15 15 <0.0030 <0.00060 0.0038 0.091 <0.0010 0.20 <0.000020 290 <0.0010 0.0024 0.00053 2.5 <0.00020 0.17 100 1.6 0.0016 0.0030 <0.10 7.5 <0.00020 11 <0.00010 110 2.4 71 <0.00020 <0.0010 <0.0010 0.022 <0.0010 0.0038

18-Nov-15 65 0.017 <0.00060 0.0043 0.062 <0.0010 0.25 <0.000020 210 <0.0010 0.0013 0.00042 2.8 <0.00020 0.16 69 1.0 0.0019 0.0013 <0.10 7.4 0.0020 11 <0.00010 110 1.7 78 <0.00020 <0.0010 <0.0010 0.0082 0.0011 0.0036
22-Jan-16 0 0.0041 <0.00060 0.0039 0.063 <0.0010 0.22 <0.000020 250 <0.0010 0.0012 <0.00020 2.1 <0.00020 0.16 81 1.1 0.0018 0.0020 <0.10 7.3 <0.00020 10 <0.00010 110 2.0 72 <0.00020 <0.0010 <0.0010 0.014 <0.0010 <0.0030

Well ID
Sampling 

Date

Headspace 
Combustible 

Vapour 
(ppm)

Parameters

Table 4
AOMC Building Groundwater Chemistry Results - MNA Parameters

Public Services and Procurement Canada
AOMC Building, Edmonton International Airport

MW75-14

Units
Reportable Detection Limit

CDWQ and FCSAP Guidelines

BH32

BH35

BH50M

BH55M

MW71-14

MW72-14

MW73-14

MW74-14

MW76-14

MW82-15

MW83-15
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HCL Preserved Iron (Fe+2 Ferrous)

Total Iron (Fe)

Total M
anganese (M

n)

Total Phosphorus (P)

M
ethane

Calculated M
ethane

Anion Sum

Cation Sum

Hardness (CaCO
3)

Ion Balance

Dissolved N
itrate (N

O
3)

N
itrate plus N

itrite (N
)

Dissolved N
itrite (N

O
2)

Total Dissolved Solids

Total Chem
ical O

xygen Dem
and

Conductivity

pH

Alkalinity (PP as CaCO
3)

Alkalinity (Total as CaCO
3)

Bicarbonate (HCO
3)

Carbonate (CO
3)

Hydroxide (O
H)

Dissolved Sulphate (SO
4)

Dissolved Chloride (Cl)

Dissolved N
itrite (N

)

Dissolved N
itrate (N

)

mg/L mg/L mg/L mg/L L/m3 mg/L meq/L meq/L mg/L N/A mg/L mg/L mg/L mg/L mg/L uS/cm pH mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0.05 0.06 0.004 0.003 0.005 0.003 N/A N/A 0.5 0.01 0.044 0.01 0.033 10 5 1 N/A 0.5 0.5 0.5 0.5 0.5 1 1 0.01 0.01
NG NG NG NG NG NG NG NG NG NG 45¹ NG 3¹ 500¹ NG NG 6.5 - 8.5¹ NG NG NG NG NG 500¹ 250¹ 1¹ 10¹

29-Aug-14 0 7.9 11 1.5 0.17 1.2 0.81 17 18 510 1.0 0.13 0.042 0.039 930 79 1,600 7.44 <0.50 540 660 <0.50 <0.50 28 200 0.012 0.030
23-Jul-15 0 2.2 3.6 0.36 0.12 0.34 0.23 7.5 7.9 190 1.0 3.7 0.95 0.37 420 99 710 7.59 <0.50 290 350 <0.50 <0.50 30 40 0.11 0.84
10-Sep-15 45 1.6 2.1 0.28 0.035 0.37 0.24 6.4 6.6 170 1.0 5.9 1.4 0.30 350 56 580 7.75 <0.50 270 330 <0.50 <0.50 23 15 0.090 1.3
20-Nov-15 0 17 22 2.3 0.13 0.82 0.54 16 18 560 1.1 <0.044 <0.020 <0.033 870 90 1,600 7.39 <0.50 520 630 <0.50 <0.50 <1.0 190 <0.010 <0.010
22-Jan-16 0 27 28 2.6 0.23 1.3 0.86 16 18 620 1.1 0.23 0.052 <0.033 890 99 1,700 7.17 <0.50 480 590 <0.50 <0.50 0.71 230 <0.010 0.052
29-Aug-14 0 35 56 4.6 0.49 0.38 0.25 22 23 640 1.1 0.048 0.011 <0.033 1,100 130 2,000 7.31 <0.50 800 970 <0.50 <0.50 <1.0 200 <0.010 0.011
23-Jul-15 55 6.6 12 2.1 0.20 0.065 0.043 25 24 530 0.99 3.0 0.73 0.15 1,300 30 2,400 7.43 <0.50 560 680 <0.50 <0.50 98 400 0.046 0.69
10-Sep-15 0 3.0 3.9 1.8 0.035 0.058 0.038 25 27 670 1.1 22 5.1 0.14 1,400 83 2,400 7.50 <0.50 710 870 <0.50 <0.50 92 310 0.043 5.1
20-Nov-15 0 14 18 3.8 0.065 0.074 0.049 22 25 760 1.1 <0.044 <0.020 <0.033 1,200 61 2,100 7.36 <0.50 750 910 <0.50 <0.50 48 230 <0.010 <0.010
22-Jan-16 0 33 58 4.8 0.24 0.26 0.17 22 24 770 1.1 <0.044 <0.020 <0.033 1,200 90 2,100 7.29 <0.50 780 950 <0.50 <0.50 25 210 <0.010 <0.010
29-Aug-14 40 12 26 1.7 0.46 15 9.9 15 16 260 1.0 <0.044 <0.010 <0.033 830 160 1,500 7.61 <0.50 470 570 <0.50 <0.50 7.0 200 <0.010 <0.010
23-Jul-15 35 18 24 1.2 0.43 14 9.2 14 13 250 0.91 <0.044 <0.010 <0.033 730 120 1,300 7.56 <0.50 430 530 <0.50 <0.50 5.2 180 <0.010 <0.010
9-Sep-15 450 37 40 1.6 0.27 12 7.8 18 25 580 1.3 <0.044 <0.020 <0.033 1,100 110 1,800 7.44 <0.50 620 750 <0.50 <0.50 5.1 220 <0.010 <0.010

20-Nov-15 350 26 30 3.0 0.22 9.4 6.2 19 21 560 1.1 <0.044 <0.020 <0.033 1,100 96 1,800 7.35 <0.50 650 800 <0.50 <0.50 4.7 200 <0.010 <0.010
21-Jan-16 80 22 26 1.3 0.24 9.5 6.2 19 20 530 1.1 <0.044 <0.020 <0.033 1,000 94 1,800 7.43 <0.50 650 790 <0.50 <0.50 2.5 200 <0.010 <0.010
5-Mar-14 0 0.14 - 9.1 2.3 0.0060 0.0040 6.8 6.2 230 0.92 14 3.1 <0.033 350 88 670 7.74 <0.50 230 280 <0.50 <0.50 30 48 <0.010 3.1
29-Aug-14 0 0.28 2.6 0.13 0.041 <0.005 <0.003 10 9.9 440 0.99 1.6 0.37 0.057 550 24 890 7.61 <0.50 290 360 <0.50 <0.50 150 39 0.017 0.35
22-Jul-15 0 <0.050 1.6 0.19 0.13 0.0080 0.0050 8.6 9.2 380 1.1 3.1 0.71 0.052 480 36 770 7.56 <0.50 300 370 <0.50 <0.50 96 19 0.016 0.69
9-Sep-15 20 <0.050 0.30 0.13 0.022 <0.005 <0.003 8.3 8.5 380 1.0 1.2 0.27 <0.033 440 8.9 730 7.80 <0.50 300 360 <0.50 <0.50 84 19 <0.010 <0.010

18-Nov-15 0 <0.050 0.42 0.16 0.018 <0.005 <0.003 7.3 7.9 350 1.1 0.43 0.096 <0.033 400 9.1 670 7.75 <0.50 270 330 <0.50 <0.50 69 14 <0.010 0.096
20-Jan-16 5 <0.050 3.8 0.24 0.12 0.022 0.014 6.8 7.0 310 1.0 2.0 0.45 <0.033 360 17 630 7.63 <0.50 260 310 <0.50 <0.50 56 19 <0.010 0.45
4-Mar-14 3,400 - - 8.9 2.3 0.055 0.036 13 12 490 0.89 0.050 0.011 <0.033 650 520 1,200 7.42 <0.50 550 670 <0.50 <0.50 65 35 <0.010 0.011
29-Aug-14 20 9.7 93 8.0 0.84 0.11 0.073 14 23 790 1.6 <0.044 <0.010 <0.033 870 130 1,200 7.15 <0.50 630 770 <0.50 <0.50 18 41 <0.010 <0.010
23-Jul-15 140 2.4 79 9.1 1.8 0.087 0.057 15 15 630 1.0 <0.044 <0.010 <0.033 750 240 1,300 7.29 <0.50 660 810 <0.50 <0.50 10 58 <0.010 <0.010
9-Sep-15 240 5.0 3.8 5.9 0.024 0.043 0.028 15 15 650 0.99 <0.044 <0.020 <0.033 730 61 1,300 7.24 <0.50 660 810 <0.50 <0.50 13 51 <0.010 <0.010

19-Nov-15 110 0.32 2.1 2.1 0.022 0.032 0.021 8.3 8.8 220 1.1 0.70 0.30 0.45 440 63 780 7.34 <0.50 330 410 <0.50 <0.50 9.5 50 0.14 0.16
21-Jan-16 110 1.8 19 7.3 0.26 0.074 0.049 17 17 670 1.0 1.1 0.25 <0.033 880 82 1,400 7.43 <0.50 620 760 <0.50 <0.50 140 47 <0.010 0.25
29-Aug-14 10 0.17 4.8 2.6 0.18 0.096 0.063 21 21 770 0.98 0.055 0.012 <0.033 1,100 92 1,800 7.38 <0.50 790 960 <0.50 <0.50 190 47 <0.010 0.012
23-Jul-15 0 1.4 5.9 4.0 0.11 0.30 0.20 23 22 810 0.95 <0.044 <0.010 <0.033 1,200 94 1,900 7.23 <0.50 850 1,000 <0.50 <0.50 170 80 <0.010 <0.010
9-Sep-15 240 0.64 1.7 4.0 0.097 0.27 0.18 24 25 890 1.1 <0.044 <0.020 <0.033 1,300 76 2,000 7.35 <0.50 830 1,000 <0.50 <0.50 190 110 <0.010 <0.010

19-Nov-15 10 0.17 1.8 3.8 0.032 0.012 0.0080 24 26 930 1.1 1.1 0.25 <0.033 1,300 77 2,000 7.50 <0.50 860 1,100 <0.50 <0.50 180 96 <0.010 0.25
21-Jan-16 0 0.090 4.4 0.42 0.060 0.0070 0.0050 20 19 760 0.95 2.5 0.56 <0.033 1,000 56 1,700 7.62 <0.50 760 920 <0.50 <0.50 160 67 <0.010 0.56
4-Mar-14 2,750 2.4 - 1.9 1.7 0.028 0.018 15 14 460 0.89 0.24 0.055 <0.033 840 48 1,400 7.48 <0.50 460 560 <0.50 <0.50 290 10 <0.010 0.055
29-Aug-14 25 0.48 11 1.3 0.22 0.018 0.012 16 16 570 0.99 <0.044 <0.010 <0.033 860 60 1,400 7.47 <0.50 530 650 <0.50 <0.50 220 21 <0.010 <0.010
23-Jul-15 0 0.68 7.1 1.3 0.066 0.036 0.024 15 15 530 0.95 <0.044 <0.010 <0.033 810 43 1,300 7.54 <0.50 540 660 <0.50 <0.50 180 31 <0.010 <0.010
8-Sep-15 0 1.2 1.4 1.2 0.017 0.036 0.024 16 17 580 1.0 <0.044 <0.020 <0.033 860 28 1,300 7.67 <0.50 580 710 <0.50 <0.50 150 35 <0.010 <0.010

19-Nov-15 0 <0.050 0.13 0.13 0.035 0.014 0.0090 3.8 6.4 230 1.7 1.6 0.36 <0.033 250 25 360 7.62 <0.50 159 180 <0.50 <0.50 27 8.3 <0.010 0.36
21-Jan-16 0 <0.050 4.4 0.42 0.071 0.0060 0.0040 14 14 530 1.0 0.12 0.028 <0.033 760 33 1,200 7.58 <0.50 500 610 <0.50 <0.50 160 31 <0.010 0.028
29-Aug-14 5 5.5 51 4.0 0.88 1.1 0.70 27 25 850 0.91 0.059 0.013 <0.033 1,400 97 2,700 7.41 <0.50 390 480 <0.50 <0.50 130 600 <0.010 0.013
21-Jul-15 0 0.72 3.9 1.2 0.023 0.053 0.35 10 21 820 2.1 <0.044 <0.020 <0.033 730 46 1,100 7.59 <0.50 220 270 <0.50 <0.50 29 190 <0.010 <0.010
10-Sep-15 30 0.26 2.7 4.1 0.065 0.096 0.063 27 28 1,000 1.0 <0.044 <0.020 <0.033 1,500 54 2,700 7.39 <0.50 420 510 <0.50 <0.50 58 630 <0.010 <0.010
19-Nov-15 5 0.48 22 3.9 0.63 0.023 0.015 21 23 880 1.1 <0.044 <0.020 <0.033 1,100 110 2,100 7.28 <0.50 370 450 <0.50 <0.50 55 430 <0.010 <0.010
21-Jan-16 45 1.9 25 3.4 0.44 0.011 0.0070 18 19 800 1.1 0.33 0.074 <0.033 970 130 1,900 7.39 <0.50 330 410 <0.50 <0.50 47 370 <0.010 0.074
16-Sep-14 1,750 2.4 91 5.9 0.016 0.33 0.21 19 23 890 1.2 0.19 0.044 <0.033 1,100 90 1,900 7.43 <0.50 460 560 <0.50 <0.50 180 240 <0.010 0.044
21-Jul-15 130 2.5 39 7.8 0.16 1.0 0.66 18 21 800 1.1 <0.044 <0.020 <0.033 990 93 1,800 7.22 <0.50 580 700 <0.50 <0.50 46 210 <0.010 <0.010
10-Sep-15 3,050 35 30 4.2 0.051 0.28 0.18 20 22 870 1.1 <0.044 <0.020 <0.033 1,100 76 2,000 7.19 <0.50 430 520 <0.50 <0.50 14 400 <0.010 <0.010
20-Nov-15 10,250 42 44 7.5 0.12 0.59 0.38 19 23 910 1.2 <0.044 <0.020 <0.033 1,100 70 1,800 7.12 <0.50 570 700 <0.50 <0.50 29 250 <0.010 <0.010
20-Jan-16 510 37 41 8.9 0.10 0.53 0.35 19 21 840 1.1 0.54 0.12 <0.033 1,000 71 1,800 7.02 <0.50 600 730 <0.50 <0.50 33 220 <0.010 0.12
4-Mar-14 2,750 25 - 3.7 4.5 0.15 0.10 17 15 540 0.89 0.070 0.016 <0.033 890 140 1,500 7.52 <0.50 550 670 <0.50 <0.50 270 6.1 <0.010 0.018
29-Aug-14 100 45 63 2.4 1.1 2.6 1.7 14 15 570 1.1 0.059 0.013 <0.033 710 360 1,300 7.11 <0.50 540 660 <0.50 <0.50 3.8 97 <0.010 0.013
21-Jul-15 75 39 20 1.5 0.32 0.97 0.64 13 18 650 1.4 <0.044 <0.020 <0.033 790 210 1,300 7.31 <0.50 430 520 <0.50 <0.50 41 140 <0.010 <0.010
9-Sep-15 610 39 44 2.3 0.23 0.76 0.50 17 19 680 1.1 <0.044 <0.020 <0.033 900 210 1,500 7.24 <0.50 590 720 <0.50 <0.50 4.2 170 <0.010 <0.010

20-Nov-15 1,450 38 45 3.0 0.22 1.5 1.0 16 20 750 1.2 <0.044 <0.020 <0.033 870 260 1,500 7.16 <0.50 570 690 <0.50 <0.50 <1.0 160 <0.010 <0.010
20-Jan-16 420 35 69 3.6 0.40 1.1 0.71 16 18 700 1.1 <0.044 <0.020 <0.033 830 300 1,500 7.15 <0.50 600 730 <0.50 <0.50 2.4 130 <0.010 <0.010
21-Jul-15 100 9.6 9.2 7.9 0.023 0.086 0.056 32 34 1,300 1.1 0.050 <0.020 <0.033 1,700 88 3,300 7.20 <0.50 390 470 <0.50 <0.50 21 840 <0.010 0.011
10-Sep-15 190 38 45 7.0 0.066 0.060 0.039 32 35 1,300 1.1 <0.044 <0.020 <0.033 1,800 89 3,300 7.01 <0.50 350 430 <0.50 <0.50 8.5 890 <0.010 <0.010
20-Nov-15 120 36 51 7.7 0.11 0.078 0.051 31 34 1,200 1.1 <0.044 <0.020 0.035 1,700 100 3,200 7.00 <0.50 380 470 <0.50 <0.50 8.1 820 0.011 <0.010
21-Jan-16 0 35 55 7.1 0.36 0.062 0.041 31 31 1,200 1.0 <0.044 <0.020 <0.033 1,600 120 3,000 6.93 <0.50 430 520 <0.50 <0.50 15 770 <0.010 <0.010
22-Jul-15 15 1.7 6.7 1.3 0.47 0.013 0.0090 19 21 790 1.1 <0.044 <0.020 <0.033 1,100 75 1,900 7.67 <0.50 460 560 <0.50 <0.50 200 200 <0.010 <0.010
8-Sep-15 15 2.4 3.0 1.7 0.034 <0.005 <0.003 28 28 1,100 0.99 <0.044 <0.020 <0.033 1,500 33 2,700 7.49 <0.50 470 570 <0.50 <0.50 180 540 <0.010 <0.010

18-Nov-15 65 2.5 6.4 1.3 0.085 <0.005 <0.003 20 21 810 1.1 0.049 <0.020 <0.033 1,100 33 1,900 7.50 <0.50 440 540 <0.50 <0.50 200 230 <0.010 0.011
22-Jan-16 0 1.8 2.1 1.2 0.11 0.0090 0.0060 23 24 960 1.0 <0.044 0.026 0.085 1,300 40 2,200 7.38 <0.50 450 540 <0.50 <0.50 210 350 0.026 <0.010

Notes: 

1. Health Canada Guidelines for Canadian Drinking Water Quality, October 2014.

2. Federal Contaminated Sites Action Plan Federal Interim Groundwater Quality Guidelines for Federal Contaminated Sites, Tier 2 Guidelines excluding the freshwater aquatic life pathway for coarse-grained soil and industrial land use, November 2015.

NG - no guideline

"-" - insufficient groundwater present to analyze for parameter

RDL - reported detection limit

ppm - parts per million

mg/L - milligrams per litre

L/m3 - litres per cubic meter

meq/L - milliequivalent per litre

uS/cm - microSiemens per centimeter

N/A - not applicable

BOLD indicates samples in exceedance of applicable guidelines.

Table should be read in conjunction with accompanying report.

BH50M

Well ID
Sampling 

Date

Headspace 
Combustible 

Vapour 
(ppm)

Parameters

Units
Reportable Detection Limit

CDWQ and FCSAP Guidelines

BH32

BH35

MW76-14

MW82-15

MW83-15

BH55M

MW71-14

MW72-14

MW73-14

MW74-14

MW75-14
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BH62M DUP16-01 MW74-14 DUP16-02

Parameter Units RDL
Hydrocarbons
Benzene ug/L 0.40 <0.40 <0.40 N - - 2,100 2,100 Y N 0%
Toluene ug/L 0.40 <0.40 <0.40 N - - 150 150 Y N 0%
Ethylbenzene ug/L 0.40 <0.40 <0.40 N - - 550 520 Y N 6%
Xylenes (Total) ug/L 0.80 <0.80 <0.80 N - - 990 960 Y N 3%
F1 (C6-C10) - BTEX ug/L 100 <100 <100 N - - 2,200 1,900 Y N 15%
F2 (C10-C16) mg/L 0.10 <0.10 <0.10 N - - 2.4 2.6 Y N 8%

Notes:

RPD - Relative Percent Difference.

RDL - Reported Detection Limit by the Laboratory.

1. RPD is only calculated for results that are greater than 5 times the reported detection limit.

2. Applicable to results that are less than 5 times the reported detection limit.

3. Relative percent difference is only calculated for results where at least one result is greater than 5 times the detection limit.

mg/L - milligrams per litre

BOLD indicates the percent difference is greater than 30% or not within 2 X RDL.

Table should be read in conjunction with accompanying report.

Table 5
Quality Assurance/Quality Control Analysis

Public Services and Procurement Canada
AOMC, Edmonton International Airport

RPD³ RPD³
Greater 
than 5 X 

RDL?¹

Less than 
2 X RDL?²

May 26, 2016
Greater 
than 5 X 

RDL?¹

Sample Identification
Sample Collection Date May 25, 2016 Within 2 

X RDL?²
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Health and Safety Plan 
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APPENDIX B  
Facility Alteration Permits (FAP) 
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Photograph 1: South sump of the LTF prior to pump and treat activities.  

 
Photograph 2: South sump after pump and treat activities. 
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Photograph 3: North sump prior to decommissioning activities. 

 
Photograph 4: North sump after pump and treat activities. 
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Photograph 5: North cell of the LTF prior to decommissioning activities. 

 
Photograph 6: Removing soil from the north cell. 
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Photograph 7: Removing gravel from the north sump. 

 
Photograph 8: North sump prior to backfilling. 
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Photograph 9: Removing the top geotextile liner. 

 
Photograph 10: Removing the second liner. 
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Photograph 11: Removing the liner from the berm and spreading soil in the north cell. 

 
Photograph 12: North cell after decommissioning activities. 
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APPENDIX D  
Laboratory Certificates of Analysis 
 



Site Location: Sampling Date:

Golder Project Number: Laboratory:

Lab Submission Number:

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes

Was proper chain of custody of the samples documented and kept? Yes

Were sample temperatures acceptable when they reached lab?: Yes

Were all samples analyzed and extracted within hold times?: Yes

Has lab warranted all tests were in statistical control in CoA?: Yes

Was sufficient sample provided for the requested analysis? Yes

Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No

Surrogate Recovery X All laboratory QC results are within 

Method Blank Concentration X acceptance criteria.

Laboratory Duplicate RPD X

Matrix Spike Recovery X

Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No

Field Blank Concentration All field QC samples are within 

Trip Blank Concentration alert limits.

Field Duplicate RPD X

Is data considered reliable (Yes/No/Suspect)?: Yes

If answer is "No" or "Suspect", describe and provide rationale:

Data Reviewed by (Print): Jenny Musijowski Data Reviewed by (Signature):

Date:

Comments

June 3, 2016

X

X

NA

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Maxxam Edmonton

May 25, 2016EIA

1529387

B640846



MAXXAM JOB #: B640846
Received: 2016/05/25, 16:39

CERTIFICATE OF ANALYSIS

Your Project #: 1529387-6000

Report Date: 2016/06/02
Report #: R2190513

Version: 1 - Final

Attention:Steven Fiddler

GOLDER ASSOCIATES LTD
16820-107 AVE
EDMONTON, AB
CANADA          T5P 4C3

Your C.O.C. #: M013266, M013265

EIASite Location:

Sample Matrix: Water
# Samples Received: 12

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

CCME CWS/EPA 8260c mAB SOP-000392016/05/29N/A12BTEX/F1 in Water by HS GC/MS/FID

CCME PHC-CWS mAB SOP-00040 / AB SOP-
00037

2016/05/282016/05/274CCME Hydrocarbons in Water (F2; C10-C16)

CCME PHC-CWS mAB SOP-00040 / AB SOP-
00037

2016/05/312016/05/307CCME Hydrocarbons in Water (F2; C10-C16)

CCME PHC-CWS mAB SOP-00040 / AB SOP-
00037

2016/06/022016/06/021CCME Hydrocarbons in Water (F2; C10-C16)

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.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Alaina Hunter, Dip. BioSci, Project Manager, Environmental
Email: AHunter@maxxam.ca
Phone# (780)577-7139
==================================================================== 
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 : 1
Page 1 of 22
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Maxxam Job #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

AT1 BTEX AND F1-F2 (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8281200N/A95828121498100108105%O-TERPHENYL (sur.)

8280739N/A1058280739103103101105%D4-1,2-Dichloroethane (sur.)

8280739N/A1238280739123124123129%4-Bromofluorobenzene (sur.)

8280739N/A101828073910010199100%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

8280739100<1008280739<100<100<100<100ug/LF1 (C6-C10)

8280739100<1008280739<100<100<100<100ug/LF1 (C6-C10) - BTEX

82807390.80<0.808280739<0.80<0.80<0.80<0.80ug/LXylenes (Total)

82807390.40<0.408280739<0.40<0.40<0.40<0.40ug/Lo-Xylene

82807390.80<0.808280739<0.80<0.80<0.80<0.80ug/Lm & p-Xylene

82807390.40<0.408280739<0.40<0.40<0.40<0.40ug/LEthylbenzene

82807390.40<0.408280739<0.40<0.40<0.40<0.40ug/LToluene

82807390.40<0.408280739<0.40<0.40<0.40<0.40ug/LBenzene

Volatiles

82812000.10<0.108281214<0.10<0.10<0.10<0.10mg/LF2 (C10-C16 Hydrocarbons)

Ext. Pet. Hydrocarbon

QC BatchRDLBH57MQC BatchBH63MDUP16-01BH62MMW83-15UNITS

M013266M013266M013266M013266M013266COC Number

2016/05/25
 12:20

2016/05/25
 11:20

2016/05/25
 11:00

2016/05/25
 11:00

2016/05/25
 10:30

Sampling Date

OR8589OR8588OR8587OR8586OR8585Maxxam ID

Page 2 of 22
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Maxxam Job #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

AT1 BTEX AND F1-F2 (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8281200N/A939596828121494101%O-TERPHENYL (sur.)

8280739N/A1091081088280739103105%D4-1,2-Dichloroethane (sur.)

8280739N/A1291281278280739119126%4-Bromofluorobenzene (sur.)

8280739N/A100103100828073997101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

82807391001400780<1008280739<100<100ug/LF1 (C6-C10)

8280739100980500<1008280739<100<100ug/LF1 (C6-C10) - BTEX

82807390.803740<0.808280739<0.80<0.80ug/LXylenes (Total)

82807390.40<0.402.1<0.408280739<0.40<0.40ug/Lo-Xylene

82807390.803738<0.808280739<0.80<0.80ug/Lm & p-Xylene

82807390.4025053<0.408280739<0.40<0.40ug/LEthylbenzene

82807390.402.33.5<0.408280739<0.40<0.40ug/LToluene

82807390.401101900.498280739<0.40<0.40ug/LBenzene

Volatiles

82812000.100.480.37<0.108281214<0.10<0.10mg/LF2 (C10-C16 Hydrocarbons)

Ext. Pet. Hydrocarbon

QC BatchRDLMW71-14BH32BH35QC BatchMW46BH65MUNITS

M013266M013266M013266M013266M013266COC Number

2016/05/25
 14:45

2016/05/25
 14:15

2016/05/25
 13:50

2016/05/25
 13:20

2016/05/25
 12:50

Sampling Date

OR8594OR8593OR8592OR8591OR8590Maxxam ID

Page 3 of 22
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Maxxam Job #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

AT1 BTEX AND F1-F2 (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8281214N/A10295%O-TERPHENYL (sur.)

8280739N/A107104%D4-1,2-Dichloroethane (sur.)

8280739N/A129124%4-Bromofluorobenzene (sur.)

8280739N/A104101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

8280739100<100<100ug/LF1 (C6-C10)

8280739100<100<100ug/LF1 (C6-C10) - BTEX

82807390.80<0.80<0.80ug/LXylenes (Total)

82807390.40<0.40<0.40ug/Lo-Xylene

82807390.80<0.80<0.80ug/Lm & p-Xylene

82807390.40<0.40<0.40ug/LEthylbenzene

82807390.40<0.40<0.40ug/LToluene

82807390.40<0.40<0.40ug/LBenzene

Volatiles

82812140.10<0.10<0.10mg/LF2 (C10-C16 Hydrocarbons)

Ext. Pet. Hydrocarbon

QC BatchRDLMW73-14MW72-14UNITS

M013265M013265COC Number

2016/05/25
 15:50

2016/05/25
 15:20

Sampling Date

OR8605OR8604Maxxam ID
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Maxxam Job #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

GENERAL COMMENTS

Results relate only to the items tested.
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Maxxam Job #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%982016/05/291,4-Difluorobenzene (sur.)Matrix Spike [OR8605-02]SES8280739
70 - 130%1272016/05/294-Bromofluorobenzene (sur.)
70 - 130%1072016/05/29D4-1,2-Dichloroethane (sur.)
70 - 130%952016/05/29Benzene
70 - 130%832016/05/29Toluene
70 - 130%952016/05/29Ethylbenzene
70 - 130%912016/05/29m & p-Xylene
70 - 130%902016/05/29o-Xylene
70 - 130%792016/05/29F1 (C6-C10)
70 - 130%982016/05/291,4-Difluorobenzene (sur.)Spiked BlankSES8280739
70 - 130%1232016/05/294-Bromofluorobenzene (sur.)
70 - 130%1062016/05/29D4-1,2-Dichloroethane (sur.)
70 - 130%912016/05/29Benzene
70 - 130%802016/05/29Toluene
70 - 130%902016/05/29Ethylbenzene
70 - 130%872016/05/29m & p-Xylene
70 - 130%852016/05/29o-Xylene
70 - 130%772016/05/29F1 (C6-C10)
70 - 130%1002016/05/291,4-Difluorobenzene (sur.)Method BlankSES8280739
70 - 130%1272016/05/294-Bromofluorobenzene (sur.)
70 - 130%1062016/05/29D4-1,2-Dichloroethane (sur.)

ug/L<0.402016/05/29Benzene
ug/L<0.402016/05/29Toluene
ug/L<0.402016/05/29Ethylbenzene
ug/L<0.802016/05/29m & p-Xylene
ug/L<0.402016/05/29o-Xylene
ug/L<0.802016/05/29Xylenes (Total)
ug/L<1002016/05/29F1 (C6-C10) - BTEX
ug/L<1002016/05/29F1 (C6-C10)

40%NC2016/05/29BenzeneRPD [OR8604-02]SES8280739
40%NC2016/05/29Toluene
40%NC2016/05/29Ethylbenzene
40%NC2016/05/29m & p-Xylene
40%NC2016/05/29o-Xylene
40%NC2016/05/29Xylenes (Total)
40%NC2016/05/29F1 (C6-C10) - BTEX
40%NC2016/05/29F1 (C6-C10)

50 - 130%992016/05/28O-TERPHENYL (sur.)Matrix SpikeGG38281200
50 - 130%1032016/05/28F2 (C10-C16 Hydrocarbons)
50 - 130%1012016/05/28O-TERPHENYL (sur.)Spiked BlankGG38281200
70 - 130%1042016/05/28F2 (C10-C16 Hydrocarbons)
50 - 130%982016/05/28O-TERPHENYL (sur.)Method BlankGG38281200

mg/L<0.102016/05/28F2 (C10-C16 Hydrocarbons)
40%NC2016/05/28F2 (C10-C16 Hydrocarbons)RPDGG38281200

50 - 130%942016/05/31O-TERPHENYL (sur.)Matrix SpikeGG38281214
50 - 130%782016/05/31F2 (C10-C16 Hydrocarbons)
50 - 130%942016/05/31O-TERPHENYL (sur.)Spiked BlankGG38281214
70 - 130%972016/05/31F2 (C10-C16 Hydrocarbons)
50 - 130%932016/05/31O-TERPHENYL (sur.)Method BlankGG38281214

mg/L<0.102016/05/31F2 (C10-C16 Hydrocarbons)
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Maxxam Job #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

40%NC2016/05/31F2 (C10-C16 Hydrocarbons)RPDGG38281214

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 (one or both samples < 5x 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 #: B640846
Report Date: 2016/06/02

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

EIASite Location:

Sampler Initials: JC

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anna Koksharova, M.Sc., Organics Senior Analyst

Bert Chi, M.Sc., Organics Senior Analyst

Daniel Reslan, cCT, QP, Organics 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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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8585

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: MW83-15

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8586

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: BH62M

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8587

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: DUP16-01

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8588

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: BH63M

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8589

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: BH57M

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8590

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: BH65M

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8591

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: MW46

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8592

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: BH35

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8593

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: BH32

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8594

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: MW71-14

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8604

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: MW72-14

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B640846
Report Date: 2016/06/02
Maxxam Sample: OR8605

CCME Hydrocarbons in Water (F2; C10-C16) Chromatogram

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000
Site Reference: EIA
Client ID: MW73-14

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Site Location: Sampling Date:

Golder Project Number: Laboratory:

Lab Submission Number:

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes

Was proper chain of custody of the samples documented and kept? Yes

Were sample temperatures acceptable when they reached lab?: Yes

Were all samples analyzed and extracted within hold times?: Yes

Has lab warranted all tests were in statistical control in CoA?: Yes

Was sufficient sample provided for the requested analysis? Yes

Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No

Surrogate Recovery X All laboratory QC results are within 

Method Blank Concentration X acceptance criteria.

Laboratory Duplicate RPD X

Matrix Spike Recovery X

Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No

Field Blank Concentration All field QC samples are within 

Trip Blank Concentration alert limits.

Field Duplicate RPD X

Is data considered reliable (Yes/No/Suspect)?: Yes

If answer is "No" or "Suspect", describe and provide rationale:

Data Reviewed by (Print): Jenny Musijowski Data Reviewed by (Signature):

Date:

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Maxxam Edmonton

May 26, 2016EIA

1529387

B641208

NA Comments

October 27, 2016

X

X



MAXXAM JOB #: B641208
Received: 2016/05/26, 16:14

CERTIFICATE OF ANALYSIS

Your Project #: 1529387-6000

Report Date: 2016/06/03
Report #: R2190985

Version: 1 - Final

Attention:Steven Fiddler

GOLDER ASSOCIATES LTD
16820-107 AVE
EDMONTON, AB
CANADA          T5P 4C3

Your C.O.C. #: m013257, m013258

E/ASite Location:

Sample Matrix: Water
# Samples Received: 12

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

CCME CWS/EPA 8260c mAB SOP-000392016/05/31N/A12BTEX/F1 in Water by HS GC/MS/FID

CCME PHC-CWS mAB SOP-00040 / AB SOP-
00037

2016/05/302016/05/301CCME Hydrocarbons in Water (F2; C10-C16)

CCME PHC-CWS mAB SOP-00040 / AB SOP-
00037

2016/06/022016/05/3111CCME Hydrocarbons in Water (F2; C10-C16)

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

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Alaina Hunter, Dip. BioSci, Project Manager, Environmental
Email: AHunter@maxxam.ca
Phone# (780)577-7139
==================================================================== 
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 : 1
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

OS0658 BH59M
Sampling Date 2016/05/26 09:45
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130103O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301001,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130964-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130118D4-1,2-Dichloroethane (sur.)

OS0659 BH58M
Sampling Date 2016/05/26 10:10
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 13099O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301021,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130974-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130116D4-1,2-Dichloroethane (sur.)

OS0660 BH48M
Sampling Date 2016/05/26 10:30
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 13098O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

OS0660 BH48M
Sampling Date 2016/05/26 10:30
Matrix W

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301021,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130954-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130116D4-1,2-Dichloroethane (sur.)

OS0661 MW74-14
Sampling Date 2016/05/26 11:15
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 13096O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301011,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130974-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130120D4-1,2-Dichloroethane (sur.)

OS0662 MW82-15
Sampling Date 2016/05/26 11:40
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31+/- 0.14mg/L0.100.30F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130107O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31+/- <RDLug/L0.400.43Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31+/- <RDLug/L100200F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31+/- <RDLug/L100200F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301001,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130974-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130117D4-1,2-Dichloroethane (sur.)
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

OS0663 MW75-14
Sampling Date 2016/05/26 12:20
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31+/- 0.96mg/L0.102.4F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 13099O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L4.02100(1)Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40150Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40550Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80980m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.4012o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80990Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L1002200F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L1006100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 130981,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 1301004-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130119D4-1,2-Dichloroethane (sur.)

OS0664 DUP16-02
Sampling Date 2016/05/26 12:20
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31+/- 1.0mg/L0.102.6F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130101O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L4.02100(1)Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40150Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40520Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80950m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.4012o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80960Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L1001900F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L1005600F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 130981,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 1301014-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130118D4-1,2-Dichloroethane (sur.)

OS0665 BH50M
Sampling Date 2016/05/26 13:15
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281721SHM2016/05/302016/05/30N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281721SHM2016/05/302016/05/30N/A%50 - 130104O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31+/- 4.2ug/L0.4030Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31+/- 0.48ug/L0.402.1Ethylbenzene
8281710SES2016/05/312016/05/31+/- <RDLug/L0.802.5m & p-Xylene
8281710SES2016/05/312016/05/31+/- <RDLug/L0.400.49o-Xylene

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

OS0665 BH50M
Sampling Date 2016/05/26 13:15
Matrix W

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31+/- 0.89ug/L0.803.0Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301021,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130964-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130116D4-1,2-Dichloroethane (sur.)

OS0666 MW76-14
Sampling Date 2016/05/26 13:45
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31+/- 0.82mg/L0.102.0F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130100O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L4019000(1)Benzene
8281710SES2016/05/312016/05/31N/Aug/L403100(1)Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40840Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.801800m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40610o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.802400Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L10021000F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 130941,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130984-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130120D4-1,2-Dichloroethane (sur.)

OS0667 BH54M
Sampling Date 2016/05/26 14:20
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130101O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 130991,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130994-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130113D4-1,2-Dichloroethane (sur.)

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

OS0671 BH55M
Sampling Date 2016/05/26 14:50
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130102O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301051,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130954-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130109D4-1,2-Dichloroethane (sur.)

OS0672 BH64M
Sampling Date 2016/05/26 15:20
Matrix W

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/Amg/L0.10<0.10Dup.F2 (C10-C16 Hydrocarbons)
8281738GG32016/06/022016/05/31N/A%50 - 130100O-TERPHENYL (sur.)
8281738GG32016/06/022016/05/31N/A%50 - 130106Dup.O-TERPHENYL (sur.)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Benzene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Toluene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40Ethylbenzene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80m & p-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.40<0.40o-Xylene
8281710SES2016/05/312016/05/31N/Aug/L0.80<0.80Xylenes (Total)
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10) - BTEX
8281710SES2016/05/312016/05/31N/Aug/L100<100F1 (C6-C10)
8281710SES2016/05/312016/05/31N/A%70 - 1301001,4-Difluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130964-Bromofluorobenzene (sur.)
8281710SES2016/05/312016/05/31N/A%70 - 130117D4-1,2-Dichloroethane (sur.)
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

9.7°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%1022016/05/301,4-Difluorobenzene (sur.)Matrix SpikeSES8281710
70 - 130%972016/05/304-Bromofluorobenzene (sur.)
70 - 130%1182016/05/30D4-1,2-Dichloroethane (sur.)
70 - 130%1072016/05/30Benzene
70 - 130%972016/05/30Toluene
70 - 130%992016/05/30Ethylbenzene
70 - 130%982016/05/30m & p-Xylene
70 - 130%1002016/05/30o-Xylene
70 - 130%782016/05/30F1 (C6-C10)
70 - 130%1012016/05/311,4-Difluorobenzene (sur.)Spiked BlankSES8281710
70 - 130%962016/05/314-Bromofluorobenzene (sur.)
70 - 130%1182016/05/31D4-1,2-Dichloroethane (sur.)
70 - 130%1092016/05/31Benzene
70 - 130%972016/05/31Toluene
70 - 130%1002016/05/31Ethylbenzene
70 - 130%982016/05/31m & p-Xylene
70 - 130%1032016/05/31o-Xylene
70 - 130%912016/05/31F1 (C6-C10)
70 - 130%1002016/05/311,4-Difluorobenzene (sur.)Method BlankSES8281710
70 - 130%962016/05/314-Bromofluorobenzene (sur.)
70 - 130%1172016/05/31D4-1,2-Dichloroethane (sur.)

ug/L<0.402016/05/31Benzene
ug/L<0.402016/05/31Toluene
ug/L<0.402016/05/31Ethylbenzene
ug/L<0.802016/05/31m & p-Xylene
ug/L<0.402016/05/31o-Xylene
ug/L<0.802016/05/31Xylenes (Total)
ug/L<1002016/05/31F1 (C6-C10) - BTEX
ug/L<1002016/05/31F1 (C6-C10)

40%NC2016/05/31BenzeneRPDSES8281710
40%NC2016/05/31Toluene
40%NC2016/05/31Ethylbenzene
40%NC2016/05/31m & p-Xylene
40%NC2016/05/31o-Xylene
40%NC2016/05/31Xylenes (Total)
40%NC2016/05/31F1 (C6-C10) - BTEX
40%NC2016/05/31F1 (C6-C10)

50 - 130%1072016/05/30O-TERPHENYL (sur.)Matrix SpikeSHM8281721
50 - 130%NC2016/05/30F2 (C10-C16 Hydrocarbons)
50 - 130%1032016/05/30O-TERPHENYL (sur.)Spiked BlankSHM8281721
70 - 130%1102016/05/30F2 (C10-C16 Hydrocarbons)
50 - 130%1062016/05/30O-TERPHENYL (sur.)Method BlankSHM8281721

mg/L<0.102016/05/30F2 (C10-C16 Hydrocarbons)
40%NC2016/05/30F2 (C10-C16 Hydrocarbons)RPDSHM8281721

50 - 130%992016/06/02O-TERPHENYL (sur.)Matrix Spike [OS0666-01]GG38281738
50 - 130%NC2016/06/02F2 (C10-C16 Hydrocarbons)
50 - 130%1012016/06/02O-TERPHENYL (sur.)Spiked BlankGG38281738
70 - 130%1052016/06/02F2 (C10-C16 Hydrocarbons)
50 - 130%962016/06/02O-TERPHENYL (sur.)Method BlankGG38281738

mg/L<0.102016/06/02F2 (C10-C16 Hydrocarbons)
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Maxxam Job #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

40%NC2016/06/02F2 (C10-C16 Hydrocarbons)RPD [OS0672-01]GG38281738

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 (one or both samples < 5x 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
spiked amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of 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.

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 #: B641208
Report Date: 2016/06/03

GOLDER ASSOCIATES LTD
Client Project #: 1529387-6000

E/ASite Location:

Sampler Initials: JC

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anna Koksharova, M.Sc., Organics Senior Analyst

Bert Chi, M.Sc., Organics Senior Analyst

Poonam Sharma, cCT, Organics Senior Analyst

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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Site Location: Sampling Date:

Golder Project Number: Laboratory:

Lab Submission Number:

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes

Was proper chain of custody of the samples documented and kept? Yes

Were sample temperatures acceptable when they reached lab?: Yes

Were all samples analyzed and extracted within hold times?: Yes

Has lab warranted all tests were in statistical control in CoA?: Yes

Was sufficient sample provided for the requested analysis? Yes

Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No

Surrogate Recovery X All laboratory QC results are within 

Method Blank Concentration X acceptance criteria.

Laboratory Duplicate RPD X

Matrix Spike Recovery X

Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No

Field Blank Concentration No field QC samples were collected. 

Trip Blank Concentration

Field Duplicate RPD

Is data considered reliable (Yes/No/Suspect)?: Yes

If answer is "No" or "Suspect", describe and provide rationale:

Data Reviewed by (Print): Jenny Musijowski Data Reviewed by (Signature):

Date:

Comments

September 27, 2016

X

X

X

NA

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Maxxam Edmonton

September 19, 2016PWGSC - EIA

1657760

B681163



MAXXAM JOB #: B681163
Received: 2016/09/19, 14:44

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 1657760, AOMC

Report Date: 2016/09/21
Report #: R2265485
Version: 2 - Revision

Attention:Steven Fiddler

GOLDER ASSOCIATES LTD
16820-107 AVE
EDMONTON, AB
CANADA          T5P 4C3

Your C.O.C. #: M17812

EIASite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mAB SOP-000052016/09/20N/A1Alkalinity @25C (pp, total), CO3,HCO3,OH

CCME CWS/EPA 8260c mAB SOP-000392016/09/20N/A1BTEX/F1 in Water by HS GC/MS/FID

Auto CalcAB WI-000652016/09/20N/A1Cadmium - low level CCME (Total)

SM 22 4500-Cl G mAB SOP-000202016/09/20N/A1Chloride by Automated Colourimetry

SM 22 2510 B mAB SOP-000052016/09/20N/A1Conductivity @25C

CCME PHC-CWS mAB SOP-00040 / AB SOP-
00037

2016/09/202016/09/201CCME Hydrocarbons in Water (F2; C10-C16)

Auto CalcAB WI-000652016/09/20N/A1Hardness

EPA 200.7 CFR 2012 mAB SOP-000422016/09/20N/A1Elements by ICP-Dissolved-Lab Filtered

EPA 200.7 CFR 2012 mAB SOP-00014 / AB SOP-
00042

2016/09/202016/09/201Elements by ICP - Total

EPA 200.8 R5.4 mAB SOP-00014 / AB SOP-
00043

2016/09/202016/09/201Elements by ICPMS - Total

Auto CalcAB WI-000652016/09/20N/A1Ion Balance

Auto CalcAB WI-000652016/09/20N/A1Sum of cations, anions

Auto CalcAB WI-000652016/09/20N/A1Nitrate and Nitrite

Auto CalcAB WI-000652016/09/20N/A1Nitrate + Nitrite-N (calculated)

SM 22 4110 B mAB SOP-000232016/09/20N/A1Nitrogen, (Nitrite, Nitrate) by IC

SM 22 4500 H+ B mAB SOP-000052016/09/20N/A1pH @25°C

SM 22 4500-SO4 E mAB SOP-000182016/09/20N/A1Sulphate by Automated Colourimetry

Auto CalcAB WI-000652016/09/20N/A1Total Dissolved Solids (Calculated)

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
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MAXXAM JOB #: B681163
Received: 2016/09/19, 14:44

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 1657760, AOMC

Report Date: 2016/09/21
Report #: R2265485
Version: 2 - Revision

Attention:Steven Fiddler

GOLDER ASSOCIATES LTD
16820-107 AVE
EDMONTON, AB
CANADA          T5P 4C3

Your C.O.C. #: M17812

EIASite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Alaina Hunter, Dip. BioSci, Project Manager, Environmental
Email: AHunter@maxxam.ca
Phone# (780)577-7139
==================================================================== 
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 : 2
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

PN8028 LTF-WS16-01
Sampling Date 2016/09/19
Matrix W
Sample # LTF-WS16-01

RESULTS OF CHEMICAL ANALYSES OF  WATER

Calculated Parameters

84023002016/09/202016/09/20N/Ameq/LN/A1.6Anion Sum
84023002016/09/202016/09/20N/Ameq/LN/A1.7Cation Sum
84022982016/09/202016/09/20N/Amg/L0.5070Hardness (CaCO3)
84022992016/09/202016/09/20N/AN/A0.0101.1Ion Balance
84023012016/09/202016/09/20N/Amg/L0.044<0.044Dissolved Nitrate (NO3)
84023022016/09/202016/09/20N/Amg/L0.020<0.020Nitrate plus Nitrite (N)
84023012016/09/202016/09/20N/Amg/L0.033<0.033Dissolved Nitrite (NO2)
84023042016/09/202016/09/20N/Amg/L1086Calculated Total Dissolved Solids

Misc. Inorganics

8403952MA42016/09/202016/09/20+/- 15uS/cm1.0160Conductivity
8403948MA42016/09/202016/09/20+/- 0.140pHN/A9.64pH

Low Level Elements

84032912016/09/202016/09/20N/Aug/L0.020<0.020Total Cadmium (Cd)
Anions

8403321KD52016/09/202016/09/20+/- <RDLmg/L1.02.7Dissolved Chloride (Cl)
8403951MA42016/09/202016/09/20+/- 2.8mg/L0.5014Alkalinity (PP as CaCO3)
8403951MA42016/09/202016/09/20+/- 3.2mg/L0.5069Alkalinity (Total as CaCO3)
8403951MA42016/09/202016/09/20+/- 18mg/L0.5049Bicarbonate (HCO3)
8403951MA42016/09/202016/09/20N/Amg/L0.5017Carbonate (CO3)
8403951MA42016/09/202016/09/20N/Amg/L0.50<0.50Hydroxide (OH)
8403326KD52016/09/202016/09/20+/- 1.9mg/L1.09.1Dissolved Sulphate (SO4)

Nutrients

8404246LMD2016/09/202016/09/20N/Amg/L0.010<0.010Dissolved Nitrite (N)
8404246LMD2016/09/202016/09/20N/Amg/L0.010<0.010Dup.Dissolved Nitrite (N)
8404246LMD2016/09/202016/09/20N/Amg/L0.010<0.010Dissolved Nitrate (N)
8404246LMD2016/09/202016/09/20N/Amg/L0.010<0.010Dup.Dissolved Nitrate (N)

PETROLEUM HYDROCARBONS (CCME)

Ext. Pet. Hydrocarbon

8401562PK42016/09/202016/09/20N/Amg/L0.10<0.10F2 (C10-C16 Hydrocarbons)
8401562PK42016/09/202016/09/20N/A%50 - 130106O-TERPHENYL (sur.)

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Elements

8404154APY2016/09/202016/09/20+/- 0.012mg/L0.00300.042Total Aluminum (Al)
8404154APY2016/09/202016/09/20+/- 0.0011mg/L0.000600.0024Total Antimony (Sb)
8404154APY2016/09/202016/09/20+/- 0.0065mg/L0.000200.040Total Arsenic (As)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0100.046Total Barium (Ba)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0100.047Dup.Total Barium (Ba)
8404154APY2016/09/202016/09/20N/Amg/L0.0010<0.0010Total Beryllium (Be)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0200.11Total Boron (B)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0200.11Dup.Total Boron (B)
8404156PM52016/09/202016/09/20+/- 1.5mg/L0.3015Total Calcium (Ca)
8404156PM52016/09/202016/09/20+/- 1.5mg/L0.3015Dup.Total Calcium (Ca)
8404154APY2016/09/202016/09/20N/Amg/L0.0010<0.0010Total Chromium (Cr)
8404154APY2016/09/202016/09/20N/Amg/L0.00030<0.00030Total Cobalt (Co)
8404154APY2016/09/202016/09/20+/- 0.00050mg/L0.000200.0023Total Copper (Cu)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0600.073Total Iron (Fe)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0600.072Dup.Total Iron (Fe)
8404154APY2016/09/202016/09/20N/Amg/L0.00020<0.00020Total Lead (Pb)
8404156PM52016/09/202016/09/20N/Amg/L0.020<0.020Total Lithium (Li)
8404156PM52016/09/202016/09/20N/Amg/L0.020<0.020Dup.Total Lithium (Li)
8404156PM52016/09/202016/09/20+/- 0.66mg/L0.207.9Total Magnesium (Mg)
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

BatchByAnalyzedExtractedMUUNITSRDLResultSample Details/Parameters

PN8028 LTF-WS16-01
Sampling Date 2016/09/19
Matrix W
Sample # LTF-WS16-01

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Elements

8404156PM52016/09/202016/09/20+/- 0.68mg/L0.208.1Dup.Total Magnesium (Mg)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.00400.0048Total Manganese (Mn)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.00400.0049Dup.Total Manganese (Mn)
8404154APY2016/09/202016/09/20+/- 0.00058mg/L0.000200.0033Total Molybdenum (Mo)
8404154APY2016/09/202016/09/20+/- <RDLmg/L0.000500.0013Total Nickel (Ni)
8404156PM52016/09/202016/09/20N/Amg/L0.10<0.10Total Phosphorus (P)
8404156PM52016/09/202016/09/20N/Amg/L0.10<0.10Dup.Total Phosphorus (P)
8404156PM52016/09/202016/09/20+/- 0.45mg/L0.304.1Total Potassium (K)
8404156PM52016/09/202016/09/20+/- 0.46mg/L0.304.2Dup.Total Potassium (K)
8404154APY2016/09/202016/09/20N/Amg/L0.00020<0.00020Total Selenium (Se)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.100.60Total Silicon (Si)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.100.62Dup.Total Silicon (Si)
8404154APY2016/09/202016/09/20N/Amg/L0.00010<0.00010Total Silver (Ag)
8404156PM52016/09/202016/09/20+/- 0.75mg/L0.505.8Total Sodium (Na)
8404156PM52016/09/202016/09/20+/- 0.76mg/L0.505.9Dup.Total Sodium (Na)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0200.15Total Strontium (Sr)
8404156PM52016/09/202016/09/20+/- <RDLmg/L0.0200.15Dup.Total Strontium (Sr)
8404156PM52016/09/202016/09/20+/- 0.21mg/L0.203.1Total Sulphur (S)
8404156PM52016/09/202016/09/20+/- 0.21mg/L0.203.2Dup.Total Sulphur (S)
8404154APY2016/09/202016/09/20N/Amg/L0.00020<0.00020Total Thallium (Tl)
8404154APY2016/09/202016/09/20N/Amg/L0.0010<0.0010Total Tin (Sn)
8404154APY2016/09/202016/09/20N/Amg/L0.0010<0.0010Total Titanium (Ti)
8404154APY2016/09/202016/09/20+/- 0.00012mg/L0.000100.00093Total Uranium (U)
8404154APY2016/09/202016/09/20+/- 0.0018mg/L0.00100.0046Total Vanadium (V)
8404154APY2016/09/202016/09/20N/Amg/L0.0030<0.0030Total Zinc (Zn)

Lab Filtered Elements

8404445PM52016/09/202016/09/20+/- 0.99mg/L0.3015Dissolved Calcium (Ca)
8404445PM52016/09/202016/09/20+/- 0.98mg/L0.3015Dup.Dissolved Calcium (Ca)
8404445PM52016/09/202016/09/20N/Amg/L0.060<0.060Dissolved Iron (Fe)
8404445PM52016/09/202016/09/20N/Amg/L0.060<0.060Dup.Dissolved Iron (Fe)
8404445PM52016/09/202016/09/20+/- 0.43mg/L0.207.9Dissolved Magnesium (Mg)
8404445PM52016/09/202016/09/20+/- 0.43mg/L0.207.9Dup.Dissolved Magnesium (Mg)
8404445PM52016/09/202016/09/20N/Amg/L0.0040<0.0040Dissolved Manganese (Mn)
8404445PM52016/09/202016/09/20N/Amg/L0.0040<0.0040Dup.Dissolved Manganese (Mn)
8404445PM52016/09/202016/09/20+/- 0.32mg/L0.304.0Dissolved Potassium (K)
8404445PM52016/09/202016/09/20+/- 0.32mg/L0.304.0Dup.Dissolved Potassium (K)
8404445PM52016/09/202016/09/20+/- <RDLmg/L0.505.6Dissolved Sodium (Na)
8404445PM52016/09/202016/09/20+/- <RDLmg/L0.505.7Dup.Dissolved Sodium (Na)

VOLATILE ORGANICS BY GC-MS (WATER)

Volatiles

8404610HG32016/09/212016/09/21N/Aug/L0.40<0.40Benzene
8404610HG32016/09/212016/09/21N/Aug/L0.40<0.40Toluene
8402414HG32016/09/202016/09/20N/Aug/L0.40<0.40Ethylbenzene
8402414HG32016/09/202016/09/20N/Aug/L0.80<0.80m & p-Xylene
8402414HG32016/09/202016/09/20N/Aug/L0.40<0.40o-Xylene
8402414HG32016/09/202016/09/20N/Aug/L0.80<0.80Xylenes (Total)
8402414HG32016/09/202016/09/20N/Aug/L100<100F1 (C6-C10) - BTEX
8402414HG32016/09/202016/09/20N/Aug/L100<100F1 (C6-C10)
8402414HG32016/09/202016/09/20N/A%70 - 1301011,4-Difluorobenzene (sur.)
8402414HG32016/09/202016/09/20N/A%70 - 130974-Bromofluorobenzene (sur.)
8402414HG32016/09/202016/09/20N/A%70 - 13097D4-1,2-Dichloroethane (sur.)
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

10.0°CPackage 1

Sample PN8028, BTEX/F1 in Water by HS GC/MS/FID: Test repeated.

Results relate only to the items tested.
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

50 - 130%992016/09/18O-TERPHENYL (sur.)Matrix SpikePK48401562
50 - 130%952016/09/18F2 (C10-C16 Hydrocarbons)
50 - 130%992016/09/18O-TERPHENYL (sur.)Spiked BlankPK48401562
70 - 130%982016/09/18F2 (C10-C16 Hydrocarbons)
50 - 130%962016/09/18O-TERPHENYL (sur.)Method BlankPK48401562

mg/L<0.102016/09/18F2 (C10-C16 Hydrocarbons)
40%NC2016/09/18F2 (C10-C16 Hydrocarbons)RPDPK48401562

70 - 130%992016/09/191,4-Difluorobenzene (sur.)Matrix SpikeHG38402414
70 - 130%992016/09/194-Bromofluorobenzene (sur.)
70 - 130%1082016/09/19D4-1,2-Dichloroethane (sur.)
70 - 130%902016/09/19Ethylbenzene
70 - 130%892016/09/19m & p-Xylene
70 - 130%912016/09/19o-Xylene
70 - 130%842016/09/19F1 (C6-C10)
70 - 130%962016/09/191,4-Difluorobenzene (sur.)Spiked BlankHG38402414
70 - 130%1002016/09/194-Bromofluorobenzene (sur.)
70 - 130%1052016/09/19D4-1,2-Dichloroethane (sur.)
70 - 130%802016/09/19Ethylbenzene
70 - 130%792016/09/19m & p-Xylene
70 - 130%812016/09/19o-Xylene
70 - 130%1002016/09/19F1 (C6-C10)
70 - 130%972016/09/191,4-Difluorobenzene (sur.)Method BlankHG38402414
70 - 130%1012016/09/194-Bromofluorobenzene (sur.)
70 - 130%1082016/09/19D4-1,2-Dichloroethane (sur.)

ug/L<0.402016/09/19Ethylbenzene
ug/L<0.802016/09/19m & p-Xylene
ug/L<0.402016/09/19o-Xylene
ug/L<0.802016/09/19Xylenes (Total)
ug/L<1002016/09/19F1 (C6-C10) - BTEX
ug/L<1002016/09/19F1 (C6-C10)

40%NC2016/09/19EthylbenzeneRPDHG38402414
40%NC2016/09/19m & p-Xylene
40%NC2016/09/19o-Xylene
40%NC2016/09/19Xylenes (Total)
40%NC2016/09/19F1 (C6-C10) - BTEX
40%NC2016/09/19F1 (C6-C10)

80 - 120%1052016/09/20Dissolved Chloride (Cl)Matrix SpikeKD58403321
80 - 120%1032016/09/20Dissolved Chloride (Cl)Spiked BlankKD58403321

mg/L<1.02016/09/20Dissolved Chloride (Cl)Method BlankKD58403321
20%NC2016/09/20Dissolved Chloride (Cl)RPDKD58403321

80 - 120%1022016/09/20Dissolved Sulphate (SO4)Matrix SpikeKD58403326
80 - 120%1022016/09/20Dissolved Sulphate (SO4)Spiked BlankKD58403326

mg/L<1.02016/09/20Dissolved Sulphate (SO4)Method BlankKD58403326
20%NC2016/09/20Dissolved Sulphate (SO4)RPDKD58403326

97 - 103%1002016/09/20pHSpiked BlankMA48403948
N/A%0.212016/09/20pHRPDMA48403948

80 - 120%1002016/09/20Alkalinity (Total as CaCO3)Spiked BlankMA48403951
mg/L<0.502016/09/20Alkalinity (PP as CaCO3)Method BlankMA48403951
mg/L<0.502016/09/20Alkalinity (Total as CaCO3)
mg/L<0.502016/09/20Bicarbonate (HCO3)
mg/L<0.502016/09/20Carbonate (CO3)
mg/L<0.502016/09/20Hydroxide (OH)
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

20%NC2016/09/20Alkalinity (PP as CaCO3)RPDMA48403951
20%NC2016/09/20Alkalinity (Total as CaCO3)
20%NC2016/09/20Bicarbonate (HCO3)
20%NC2016/09/20Carbonate (CO3)
20%NC2016/09/20Hydroxide (OH)

90 - 110%992016/09/20ConductivitySpiked BlankMA48403952
uS/cm<1.02016/09/20ConductivityMethod BlankMA48403952

20%NC2016/09/20ConductivityRPDMA48403952
80 - 120%952016/09/20Total Aluminum (Al)Matrix SpikeAPY8404154
80 - 120%1032016/09/20Total Antimony (Sb)
80 - 120%1012016/09/20Total Arsenic (As)
80 - 120%1012016/09/20Total Beryllium (Be)
80 - 120%1032016/09/20Total Chromium (Cr)
80 - 120%1012016/09/20Total Cobalt (Co)
80 - 120%972016/09/20Total Copper (Cu)
80 - 120%982016/09/20Total Lead (Pb)
80 - 120%1102016/09/20Total Molybdenum (Mo)
80 - 120%1012016/09/20Total Nickel (Ni)
80 - 120%NC2016/09/20Total Selenium (Se)
80 - 120%1022016/09/20Total Silver (Ag)
80 - 120%982016/09/20Total Thallium (Tl)
80 - 120%1022016/09/20Total Tin (Sn)
80 - 120%1022016/09/20Total Titanium (Ti)
80 - 120%1022016/09/20Total Uranium (U)
80 - 120%1062016/09/20Total Vanadium (V)
80 - 120%NC2016/09/20Total Zinc (Zn)
80 - 120%982016/09/20Total Aluminum (Al)Spiked BlankAPY8404154
80 - 120%942016/09/20Total Antimony (Sb)
80 - 120%992016/09/20Total Arsenic (As)
80 - 120%972016/09/20Total Beryllium (Be)
80 - 120%1022016/09/20Total Chromium (Cr)
80 - 120%1022016/09/20Total Cobalt (Co)
80 - 120%1022016/09/20Total Copper (Cu)
80 - 120%1002016/09/20Total Lead (Pb)
80 - 120%1032016/09/20Total Molybdenum (Mo)
80 - 120%1012016/09/20Total Nickel (Ni)
80 - 120%992016/09/20Total Selenium (Se)
80 - 120%992016/09/20Total Silver (Ag)
80 - 120%972016/09/20Total Thallium (Tl)
80 - 120%972016/09/20Total Tin (Sn)
80 - 120%992016/09/20Total Titanium (Ti)
80 - 120%992016/09/20Total Uranium (U)
80 - 120%1032016/09/20Total Vanadium (V)
80 - 120%982016/09/20Total Zinc (Zn)

mg/L<0.00302016/09/20Total Aluminum (Al)Method BlankAPY8404154
mg/L<0.000602016/09/20Total Antimony (Sb)
mg/L<0.000202016/09/20Total Arsenic (As)
mg/L<0.00102016/09/20Total Beryllium (Be)
mg/L<0.00102016/09/20Total Chromium (Cr)
mg/L<0.000302016/09/20Total Cobalt (Co)
mg/L<0.000202016/09/20Total Copper (Cu)
mg/L<0.000202016/09/20Total Lead (Pb)
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

mg/L0.00028,
RDL=0.00020

2016/09/20Total Molybdenum (Mo)

mg/L<0.000502016/09/20Total Nickel (Ni)
mg/L<0.000202016/09/20Total Selenium (Se)
mg/L<0.000102016/09/20Total Silver (Ag)
mg/L<0.000202016/09/20Total Thallium (Tl)
mg/L<0.00102016/09/20Total Tin (Sn)
mg/L<0.00102016/09/20Total Titanium (Ti)
mg/L<0.000102016/09/20Total Uranium (U)
mg/L<0.00102016/09/20Total Vanadium (V)
mg/L<0.00302016/09/20Total Zinc (Zn)

20%1.62016/09/20Total Selenium (Se)RPDAPY8404154
80 - 120%1032016/09/20Total Barium (Ba)Matrix Spike [PN8028-02]PM58404156
80 - 120%1052016/09/20Total Boron (B)
80 - 120%1012016/09/20Total Calcium (Ca)
80 - 120%1042016/09/20Total Iron (Fe)
80 - 120%1002016/09/20Total Lithium (Li)
80 - 120%1032016/09/20Total Magnesium (Mg)
80 - 120%1002016/09/20Total Manganese (Mn)
80 - 120%992016/09/20Total Phosphorus (P)
80 - 120%1022016/09/20Total Potassium (K)
80 - 120%972016/09/20Total Silicon (Si)
80 - 120%962016/09/20Total Sodium (Na)
80 - 120%952016/09/20Total Strontium (Sr)
80 - 120%1022016/09/20Total Barium (Ba)Spiked BlankPM58404156
80 - 120%1042016/09/20Total Boron (B)
80 - 120%1002016/09/20Total Calcium (Ca)
80 - 120%1022016/09/20Total Iron (Fe)
80 - 120%1002016/09/20Total Lithium (Li)
80 - 120%1022016/09/20Total Magnesium (Mg)
80 - 120%1012016/09/20Total Manganese (Mn)
80 - 120%992016/09/20Total Phosphorus (P)
80 - 120%1002016/09/20Total Potassium (K)
80 - 120%962016/09/20Total Silicon (Si)
80 - 120%962016/09/20Total Sodium (Na)
80 - 120%952016/09/20Total Strontium (Sr)
80 - 120%952016/09/20Total Sulphur (S)

mg/L<0.0102016/09/20Total Barium (Ba)Method BlankPM58404156
mg/L<0.0202016/09/20Total Boron (B)
mg/L<0.302016/09/20Total Calcium (Ca)
mg/L<0.0602016/09/20Total Iron (Fe)
mg/L<0.0202016/09/20Total Lithium (Li)
mg/L<0.202016/09/20Total Magnesium (Mg)
mg/L<0.00402016/09/20Total Manganese (Mn)
mg/L<0.102016/09/20Total Phosphorus (P)
mg/L<0.302016/09/20Total Potassium (K)
mg/L<0.102016/09/20Total Silicon (Si)
mg/L<0.502016/09/20Total Sodium (Na)
mg/L<0.0202016/09/20Total Strontium (Sr)
mg/L<0.202016/09/20Total Sulphur (S)

20%NC2016/09/20Total Barium (Ba)RPD [PN8028-02]PM58404156
20%4.12016/09/20Total Boron (B)
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

20%2.32016/09/20Total Calcium (Ca)
20%NC2016/09/20Total Iron (Fe)
20%NC2016/09/20Total Lithium (Li)
20%2.92016/09/20Total Magnesium (Mg)
20%NC2016/09/20Total Manganese (Mn)
20%NC2016/09/20Total Phosphorus (P)
20%2.22016/09/20Total Potassium (K)
20%3.62016/09/20Total Silicon (Si)
20%2.02016/09/20Total Sodium (Na)
20%2.92016/09/20Total Strontium (Sr)
20%1.72016/09/20Total Sulphur (S)

80 - 120%962016/09/20Dissolved Nitrite (N)Matrix Spike [PN8028-01]LMD8404246
80 - 120%982016/09/20Dissolved Nitrate (N)
80 - 120%992016/09/20Dissolved Nitrite (N)Spiked BlankLMD8404246
80 - 120%1002016/09/20Dissolved Nitrate (N)

mg/L<0.0102016/09/20Dissolved Nitrite (N)Method BlankLMD8404246
mg/L<0.0102016/09/20Dissolved Nitrate (N)

20%NC2016/09/20Dissolved Nitrite (N)RPD [PN8028-01]LMD8404246
20%NC2016/09/20Dissolved Nitrate (N)

80 - 120%952016/09/20Dissolved Calcium (Ca)Matrix Spike [PN8028-01]PM58404445
80 - 120%1012016/09/20Dissolved Iron (Fe)
80 - 120%1022016/09/20Dissolved Magnesium (Mg)
80 - 120%1002016/09/20Dissolved Manganese (Mn)
80 - 120%1002016/09/20Dissolved Potassium (K)
80 - 120%932016/09/20Dissolved Sodium (Na)
80 - 120%952016/09/20Dissolved Calcium (Ca)Spiked BlankPM58404445
80 - 120%1012016/09/20Dissolved Iron (Fe)
80 - 120%1022016/09/20Dissolved Magnesium (Mg)
80 - 120%1002016/09/20Dissolved Manganese (Mn)
80 - 120%1002016/09/20Dissolved Potassium (K)
80 - 120%952016/09/20Dissolved Sodium (Na)

mg/L<0.302016/09/20Dissolved Calcium (Ca)Method BlankPM58404445
mg/L<0.0602016/09/20Dissolved Iron (Fe)
mg/L<0.202016/09/20Dissolved Magnesium (Mg)
mg/L<0.00402016/09/20Dissolved Manganese (Mn)
mg/L<0.302016/09/20Dissolved Potassium (K)
mg/L<0.502016/09/20Dissolved Sodium (Na)

20%0.552016/09/20Dissolved Calcium (Ca)RPD [PN8028-01]PM58404445
20%NC2016/09/20Dissolved Iron (Fe)
20%0.712016/09/20Dissolved Magnesium (Mg)
20%NC2016/09/20Dissolved Manganese (Mn)
20%0.522016/09/20Dissolved Potassium (K)
20%1.42016/09/20Dissolved Sodium (Na)

70 - 130%962016/09/20BenzeneMatrix SpikeHG38404610
70 - 130%862016/09/20Toluene
70 - 130%862016/09/21BenzeneSpiked BlankHG38404610
70 - 130%852016/09/21Toluene

ug/L<0.402016/09/20BenzeneMethod BlankHG38404610
ug/L<0.402016/09/20Toluene

40%NC2016/09/21BenzeneRPDHG38404610
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Maxxam Job #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

40%NC2016/09/21Toluene

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 (one or both samples < 5x 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
spiked amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of 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.

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 #: B681163
Report Date: 2016/09/21

GOLDER ASSOCIATES LTD
Client Project #: 1657760, AOMC

EIASite Location:

Sampler Initials: RB

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Daniel Reslan, cCT, QP, Organics Supervisor

Justin Geisel, B.Sc., Organics Supervisor

Suwan Fock, B.Sc., QP, Inorganics Senior Analyst

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 E  
Mann-Kendall Trend Analyses 
 



Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: BH32 BH35 BH50M MW71-14 MW75-14 MW76-14 MW82-15
Sampling Sampling

Event Date
1 30-May-13 0.42 0.35
2 4-Jun-13 0.018
3 19-Sep-13 3.7
4 20-Sep-13 0.82 0.19
5 4-Mar-14 0.019 0.24
6 29-Aug-14 0.71 0.19 1.8 0.081 21
7 16-Sep-14 1.6
8 21-Jul-15 0.12 14 0.0002
9 23-Jul-15 0.029 0.026 0.5 0.11
10 9-Sep-15 1.6 0.04 14
11 10-Sep-15 0.18 0.0062 1.7 0.0002
12 19-Nov-15 0.033
13 20-Nov-15 1.3 0.028 1.5 2 16 0.0002
14 20-Jan-16 1.5 16
15 21-Jan-16 0.95 0.037 0.0088
16 22-Jan-16 3.7 0.065
17 25-May-16 0.19 0.00049 0.11
18 26-May-16 0.03 2.1 19 0.0002
19
20

Coefficient of Variation: 1.30 1.21 0.89 0.62 0.48 0.47 2.00
Mann-Kendall Statistic (S): 4 -7 -10 4 7 9 2

Confidence Factor: 64.0% 76.4% 86.2% 66.7% 86.4% 88.1% 59.2%
Concentration Trend: No Trend No Trend Stable No Trend No Trend No Trend No Trend

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

BENZENE CONCENTRATION (mg/L)

26-Oct-16
PWGSC - AOMC Benzene

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Rebecca Boyce

1657760
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: BH32 BH35 BH50M MW71-14 MW75-14 MW76-14 MW82-15
Sampling Sampling

Event Date
1 30-May-13 0.017 0.0048
2 4-Jun-13 0.0002
3 19-Sep-13 0.027
4 20-Sep-13 0.01 0.0018
5 4-Mar-14 0.0027 0.042
6 29-Aug-14 0.0087 0.0019 0.023 0.0022 5.5
7 16-Sep-14 0.15
8 21-Jul-15 0.47 2.8 0.0002
9 23-Jul-15 0.00069 0.00053 0.0058 0.0023
10 9-Sep-15 0.017 0.00076 3.6
11 10-Sep-15 0.0023 0.0002 0.099 0.0002
12 19-Nov-15 0.00064
13 20-Nov-15 0.0092 0.00057 0.028 0.11 3.6 0.0002
14 20-Jan-16 0.039 3.2
15 21-Jan-16 0.013 0.00052 0.0066
16 22-Jan-16 0.023 0.00057
17 25-May-16 0.0035 0.0002 0.0023 0.15 3.1 0.0002
18 26-May-16 0.0002
19
20

Coefficient of Variation: 0.82 0.94 0.72 0.58 0.90 0.52 1.93
Mann-Kendall Statistic (S): -4 -4 -4 -10 -4 0 2

Confidence Factor: 64.0% 64.0% 64.0% 90.7% 70.3% 37.9% 59.2%
Concentration Trend: Stable Stable Stable Prob. Decreasing Stable Stable No Trend

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

TOLUENE CONCENTRATION (mg/L)

26-Oct-16
PWGSC - AOMC Toluene

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Rebecca Boyce

1657760
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: BH32 BH35 BH50M MW71-14 MW75-14 MW76-14 MW82-15
Sampling Sampling

Event Date
1 30-May-13 0.069 0.0085
2 4-Jun-13 0.0013
3 19-Sep-13 0.075
4 20-Sep-13 0.066 0.0071
5 4-Mar-14 0.086 0.033
6 29-Aug-14 0.047 0.0079 0.038 0.12 0.99
7 16-Sep-14 0.42
8 21-Jul-15 0.57 0.75 0.0026
9 23-Jul-15 0.0054 0.00074 0.013 0.18
10 9-Sep-15 0.023 0.059 0.97
11 10-Sep-15 0.04 0.0002 0.18 0.0021
12 19-Nov-15 0.049
13 20-Nov-15 0.11 0.002 0.037 0.23 0.91 0.0034
14 20-Jan-16 0.057 0.54
15 21-Jan-16 0.036 0.0039 0.0061
16 22-Jan-16 0.1 0.0002
17 25-May-16 0.05 0.0002 0.25
18 26-May-16 0.0021 0.55 0.84 0.00043
19
20

Coefficient of Variation: 0.55 1.30 0.80 0.79 0.63 0.47 0.71
Mann-Kendall Statistic (S): 0 -13 -6 -3 -3 -1 0

Confidence Factor: 45.2% 92.9% 72.6% 61.4% 64.0% 50.0% 40.8%
Concentration Trend: Stable Prob. Decreasing Stable Stable Stable Stable Stable

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

ETHYLBENZENE CONCENTRATION (mg/L)

4-Mar-16
PWGSC - AOMC Ethylbenzene

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Jeff Rogers

1529387
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: BH32 BH35 BH50M MW71-14 MW75-14 MW76-14 MW82-15
Sampling Sampling

Event Date
1 30-May-13 0.16 0.018
2 4-Jun-13 0.0004
3 19-Sep-13 0.077
4 20-Sep-13 0.11 0.0011
5 4-Mar-14 0.052 0.11
6 29-Aug-14 0.15 0.0004 0.087 0.049 5.1
7 16-Sep-14 1.1
8 21-Jul-15 0.57 2.6 0.0004
9 23-Jul-15 0.024 0.0004 0.024 0.026
10 9-Sep-15 0.034 0.0057 3.6
11 10-Sep-15 0.023 0.0004 0.46 0.0004
12 19-Nov-15 0.0028
13 20-Nov-15 0.045 0.0004 0.05 0.65 3.1 0.0004
14 20-Jan-16 0.12 2
15 21-Jan-16 0.05 0.008 0.015
16 22-Jan-16 0.13 0.0004
17 25-May-16 0.04 0.0004 0.037
18 26-May-16 0.003 0.99 2.4 0.0004
19
20

Coefficient of Variation: 0.68 0.51 0.67 0.81 0.55 0.57 1.97
Mann-Kendall Statistic (S): -10 -5 -3 -9 -3 -3 2

Confidence Factor: 86.2% 68.3% 59.4% 88.1% 64.0% 61.4% 59.2%
Concentration Trend: Stable Stable Stable Stable Stable Stable No Trend

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

XYLENE CONCENTRATION (mg/L)

26-Oct-16
PWGSC - AOMC Xylene

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Rebecca Boyce

1657760
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: BH32 BH35 BH50M MW71-14 MW75-14 MW76-14 MW82-15
Sampling Sampling

Event Date
1 30-May-13 1.3 0.22
2 4-Jun-13 0.05
3 19-Sep-13 0.05
4 20-Sep-13 0.7 0.23
5 4-Mar-14 0.81 0.19
6 29-Aug-14 0.48 0.19 0.05 0.63 0.05
7 16-Sep-14 1.2
8 21-Jul-15 2.7 2.5 0.46
9 23-Jul-15 0.24 0.05 0.05 1.5
10 9-Sep-15 0.12 0.52 0.41
11 10-Sep-15 0.6 0.05 1.3 0.69
12 19-Nov-15 0.38
13 20-Nov-15 0.78 0.05 0.05 0.6 0.05 0.73
14 20-Jan-16 0.6 22
15 21-Jan-16 0.05 0.84 0.64
16 22-Jan-16 0.49 0.05
17 25-May-16 0.5 0.05 0.98
18 26-May-16 0.05 2.2 0.05 0.2
19
20

Coefficient of Variation: 0.49 0.83 0.77 0.45 0.60 2.26 0.40
Mann-Kendall Statistic (S): -6 -9 -7 1 -2 0 -2

Confidence Factor: 72.6% 83.2% 76.4% 50.0% 57.0% 37.9% 59.2%
Concentration Trend: Stable Stable Stable No Trend Stable No Trend Stable

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

PHC F1 CONCENTRATION (mg/L)

26-Oct-16
PWGSC - AOMC PHC F1

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Rebecca Boyce

1657760
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: mg/L

Sampling Point ID: BH32 BH35 BH50M MW71-14 MW75-14 MW76-14 MW82-15
Sampling Sampling

Event Date
1 30-May-13 1.9 0.26
2 4-Jun-13 0.05
3 19-Sep-13 0.16
4 20-Sep-13 0.56 0.05
5 4-Mar-14 0.53 0.15
6 29-Aug-14 0.77 0.05 0.19 0.7 2.3
7 16-Sep-14 1.7
8 21-Jul-15 2.2 1.9 0.58
9 23-Jul-15 0.51 0.05 0.12 0.54
10 9-Sep-15 0.05 0.17 2
11 10-Sep-15 0.22 0.05 0.63 0.6
12 19-Nov-15 0.16
13 20-Nov-15 0.63 0.05 0.05 1.2 1.6 0.61
14 20-Jan-16 0.61 3.8
15 21-Jan-16 0.05 0.23 0.67
16 22-Jan-16 1.2 0.05
17 25-May-16 0.37 0.05 0.48
18 26-May-16 0.05 2.4 2 0.3
19
20

Coefficient of Variation: 0.70 0.00 0.69 0.53 0.53 0.55 0.26
Mann-Kendall Statistic (S): -8 0 -20 -7 -1 6 2

Confidence Factor: 80.1% 45.2% 99.3% 80.9% 50.0% 76.4% 59.2%
Concentration Trend: Stable Stable Decreasing Stable Stable No Trend No Trend

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

PHC F2 CONCENTRATION (mg/L)

26-Oct-16
PWGSC - AOMC PHC F2

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Rebecca Boyce

1657760
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