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Executive Summary 

The City of Edmonton retained AECOM to conduct a Risk Assessment (RA) as part of the proposed “Touch the 
Water” project.  The Touch the Water projects includes recreational land use improvements along the northern 
banks of the North Saskatchewan River (NSR) between the new Walterdale Bridge and the Rossdale Emergency 
Response and Fire Station 21.  These lands were part of an industrial power plant which served the City of 
Edmonton.  The focus of the RA is the contamination along the river bank, taking into consideration potential 
contaminant migration from the EPCOR lands to the north.  The intent of the RA is to evaluate the feasibility of in-
situ risk management for legacy contamination associated mainly with the historical power plant, rather than the 
more disruptive physical remediation.  The results of the RA will support the design and construction of the Touch 
the Water Project and establish future monitoring requirements for the Risk Management Plan. 
 
The broad scope of work for this Risk Assessment/ Risk Management Plan (RA /RMP) is captured in the following 
bullets: 
 
 Collection and consolidation of all relevant historical investigation data 
 Complete a Tier 2 pathway-receptor analysis (Problem Formulation) 
 Preliminary Conceptual Model and Tier 2 strategy 
 Phase II ESA Contaminant Distribution, Gap Analysis and Gap Closure 
 Complete Exposure and Effects Assessment 
 
The Rossdale Site has a long history of human occupation that dates back well before the 1800s when the local 
First Nation used the area.  In1908, the north portion of the area was developed for the Edmonton Industrial 
Exhibition Grounds and the southwest corner was developed for the Electric Light and Waterworks.  During the 
early 1900s the power plant was fuelled with coal arriving by rail.  By 1937 stockpiled coal was evident along the 
north and west sides of the power plant.  The eastern portion was the site was initially occupied by the John Walter 
Saw Mill and then later in the mid 1950’s by the City of Edmonton as a fire training facility.  In the early years 
burning in open pits for fire training purposes occurred in the south portion of the fire training facility.  Over the 
years both the power plant and the waterworks continued to expand their respective building footprints and the Site 
gained substations and various out buildings associated with power generation and/or water collection and 
treatment.  Areas on site, particularly along the bank of the NSR may have experienced significant filling either from 
off-site or on-site sources. 
 
In summary, the historical activities that have potential to impact the soil and groundwater quality are: 
 
1. Burial of ash from coal fire power generation  
2. Stockpiled raw coal  
3. Creosote timbers and piles as part of early building foundations and possibly to stabilize the river bank 
4. Deposition of suspect quality fill  
5. Storage of bulk fuels in either above ground or underground tanks  
6. Burning in open pits for fire training purposes 
 
This RA/ RMP will addresses what may be considered non-point sources listed above (1, 2, 3, and 4).  Based on 
prior assessment work (Nichol’s 2015) point source impacts, inclusive of storage of fuels in above and below 
ground tanks, do not require further remediation/ risk management.  The contamination associated with the former 
burn pits (6) will be deferred, rather than being addressed herein.  This is because there is a recognition that further 
characterization and physical remediation is required.  
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Based on the description of the land use, surrounding environment and hydrogeological setting, surface and 
groundwater use, the following receptor-pathway combinations are deemed relevant and applicable to the 
Rossdale Industrial lands and adjacent parkland. 
 
 Domestic Use Aquifer (DUA) 
 Direct soil human exposure: ingestion, dermal, dust inhalation 
 Indoor vapour intrusion and inhalation 
 Protection of groundwater for aquatic life  
 Direct soil and groundwater exposure: plants and invertebrates  
 
Relative to Human Health Protection, Contaminants of Concern in the Soil are: 
 
 Arsenic and lead in the fill frequently exceed their respective direct human contact Tier 2 guidelines 
 Benz[a]pyrene Total Potency Equivalents (B[a]P TPE) where the creosote pile was discovered (16-02) exceeds 

its direct human contact Tier 2 guideline 
 Benz[k]fluoranthene, benz[b&j]fluoranthene and commonly B[a]P Index of Additive Cancer Risk (IACR) exceed 

their respective Tier 2 soil quality guidelines for protection of DUA 
 Where the creosote pile was encountered several high molecular weight Polycyclic Aromatic Hydrocarbons 

(PAHs) are above their respective Tier 2 soil quality guidelines protective of DUA: B[a]P, benz[b&j]fluoranthene, 
benz[k]fluoranthene, benz[g,h,i]perylene, chrysene and B[a]P IACR 

 
Relative to Ecological Protection, Contaminants of Concern in the Soil are: 
 
 Barium and boron are most commonly observed above their respective Tier 2 eco-contact guidelines 
 Arsenic, beryllium, copper, cobalt, chromium, lead, molybdenum, nickel, selenium, tin and zinc are also 

observed in one or more locations above their respective Tier 2 eco-contact guidelines 
 Saturated paste boron is also present above its soil quality guideline protective of aquatic life  
 Anthracene, benz[a]anthracene, benz[a]pyrene, fluoranthene, naphthalene, phenanthrene, pyrene are the most 

common PAH present above their respective soil quality guidelines protective of aquatic life 
 Where the creosote pile was encountered, the above list of PAHs are found with the addition of 

acenaphthalene and fluorine and the magnitude of concentrations for anthracene and fluoranthene are such 
that their eco-contact guidelines are exceeded 
 

Relative to the drinking water protection guidelines (DUA pathway), contaminants of concern in groundwater are: 
 
 Manganese and Total Dissolved Solids (TDS) are almost always observed 
 Nitrate and chloride are the second most frequent contaminants 
 Boron is observed at TH10-1 
 In a total metals analysis, iron is common 
 
Relative to the guidelines for the protection of the freshwater aquatic life pathway, contaminants of concern in the 
groundwater are: 
 
 Nitrate and chloride are the main anions observed 
 Boron and selenium are the most frequent metalloids observed 
 Much less frequent are aluminum, copper and mercury 
 In a total metals analysis the list above expands to include: arsenic, cadmium, iron, lead, zinc and copper and 

mercury are more frequent 
 Anthracene, benz[a]anthracene, benz[a]pyrene, fluoranthene, pyrene 
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The exposure point concentration (EPC) for both direct soil contact pathways were assessed based on the upper 
statistical bounds: the upper 95 % confidence limits on the mean and the 90th percentile.  The rationale as follows: 
 
 A mobile receptor has the ability to move around the site and, therefore, will experience an averaged direct 

contact soil exposure 
 A sessile receptor, such as plants and soil invertebrates, is protected at the population level, and setting the 

acceptable EPC at the upper 90th percentile implies that less than 10 percent of the plant and soil invertebrate 
population may be adversely affected 

 
The ratio of exposure relative to the soil quality guideline (SQG) is the Hazard Quotient, calculated as follows: 
 

𝐻𝑎𝑧𝑎𝑟𝑑 𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 =  𝐸𝑃𝐶 𝑆𝑄𝐺⁄  
 
In all cases the SQG for eco-contact and direct human contact is the respective guideline concentrations listed in 
Table A-3 of the Alberta Tier 1 Soil and Groundwater Guidelines.  Based on the statistical upper bounds EPC, the 
following is concluded: 
 
 The upper bounds EPC for arsenic and lead are lower than both SQG eco and human for these substances; 

therefore negligible ecological and human health risk is concluded 
 The upper bounds EPC for B[a]P TPE is lower than SQG  human; therefore negligible human health risk is 

concluded 
 Barium and boron (saturated paste) upper bound EPCs are 2.2 and 2.7 times their respective SGG eco; 

therefore, these substances are carried into the risk management plan.   
 

The groundwater mediated pathway was assessed further through the application of a contaminant mass flux 
loading estimate to the NSR.  The flux assessment is intended as a broad order of magnitude check on the total 
mass flux of groundwater mediated contaminant transport to the NSR.  The flux analysis suggests that the key 
groundwater contaminants most likely related to the Rossdale fill are: 
 
 Boron and selenium  
 Chloride and nitrate 
 
Other contaminants are either not contributing a significant mass load (e.g. PAH) or are likely confounded by 
naturally elevated concentrations or entrained sediment in samples (e.g. aluminum / iron).  With reference to 
Figures 10 through 13, the following points provide context to the mass flux estimates. 
 
Chloride 
 The pattern of the plume strongly suggests a source that may be related to road de-icing and/or stockpiling of 

cleared snow  
 The magnitude of concentrations are not excessive (125 -550 mg/L) 
 Total annual loading (1500 kg) is insignificant when compared to the annual discharge base flow in the NSR (~ 

150 million m3 during low flow) = 0.1 µg Cl/L 
 
Nitrate 
 The pattern of the plume(s) potentially reflect historical (early 1900’s) use of the property as the Edmonton 

Exhibition Grounds, which would have involved livestock and subsequent manure 
 The magnitudes of concentrations are highest in the far west (TH10-1) and eastern extent of the former power 

plant (TH15-4), but are still only reaching 2 times the drinking water guideline 
 Total annual loading would be negligible considering the annual discharge in the NSR (~ 10-6 mg NO3/L) 
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Boron 
 It is recognized that boron in the fill is likely associated with scattered brick and coal; yet there is only one

location adjacent to the NSR where boron is elevated in the groundwater (BH16-06)
 The magnitude of the dissolved, and total boron in this location is only marginally above the aquatic life

guideline
 Total annual loading would be negligible considering the annual discharge in the NSR (~ 10-7 mg B/L)

Selenium 
 The pattern suggests multiple isolated plumes that are coincident with a historical source that may be related to

the former hazardous waste storage (Area 4)
 The magnitude of the observed concentrations are all very minor, for example 1.3 to 9 µg/L above the aquatic

life guideline
 Total annual loading would be negligible considering the annual discharge in the NSR (~ 10-10 mg Se/L)

There is no evidence of elevated metals or PAH in the sediment chemical analysis from below the Rossdale Site.  
Further exposure and effects assessment of the groundwater pathway requires input from Alberta Environment and 
Parks (AEP). 
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1. Introduction and Site Characterization 

The City of Edmonton retained AECOM to conduct a Risk Assessment (RA) as part of the proposed “Touch the 
Water” project.  The Touch the Water project includes recreational land use improvements along the northern 
banks of the North Saskatchewan River (NSR) between the new Walterdale Bridge and the Rossdale Emergency 
Response and Fire Station 21.  These lands were part of an industrial power plant which served the City of 
Edmonton.  The focus of the RA is the contamination along the river bank taking into consideration potential 
contaminates migration from the EPCOR lands to the north.  The intent of the RA is to evaluate the feasibility of in-
situ risk management for legacy contamination associated mainly with the historical power plant, rather than the 
more disruptive physical remediation. The results of the RA will support the design and construction of the Touch 
the Water Project and establish future monitoring requirements for the Risk Management Plan 
 

1.1 Scope of Work 

The scope of work for this risk assessment and risk management plan was conceived following a preliminary 
review of background environmental assessment reports on the Rossdale Lands.  The legal description of these 
lands as follows: 9469 Rossdale Road and 10155-96 Avenue NW.  Plan NB, Block OT.    
 
The broad scope of work for this project is captured in the following bullets: 
 
 Collection and consolidation of all relevant historical investigation data 
 Complete a Tier 2 pathway-receptor analysis (Problem Formulation) 
 Preliminary Conceptual Model and Tier 2 strategy 
 Phase II Environmental Site Assessment (ESA) Contaminant Distribution, Gap Analysis and Gap Closure 
 Complete Exposure and Effects Assessment 
 

1.2 Historical Document Review 

The following two documents were reviewed in the preparation of this pathways analysis and risk management 
plan: 
 
 Thurber Engineering Ltd. April 2013.  Phase I Environmental Site Assessment 9469 Rossdale Road NW and 

10155 – 96 Avenue NW Edmonton (Block OT Plan NB, Block C Plan 3641CL and Block OT Plan 5543KS).  
Submitted to City of Edmonton.  

 Nichols Environmental (Canada) Ltd.  February 2015.  Phase II Environmental Site Assessment Rossdale 
Lands 9469 Rossdale Road NW & 10155-96 Avenue NW Block OT; Plan NB Edmonton, Alberta. Prepared for 
The City of Edmonton. 

 
Subsequent to these initial document reviews, the desire for a more comprehensive electronic database to enable a 
thorough understanding of site conditions, necessitated the review and extraction of data from the following 
historical reports: 
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a. Thurber Engineering Ltd.  August 31, 2011.  Environmental Soil Sampling Walterdale Bridge Replacement, 105 
Street and North Saskatchewan River, Edmonton, Alberta. 

b. Thurber Engineering Ltd.  September 25, 2012.  Environmental Soil Sampling Bridge Abutment 
Characterization Program: Walterdale Bridge Replacement Project, Edmonton, Alberta. 

c. EBA, September 2001, Phase 2 Environmental Site Assessment Fire Hall – Rossdale Emergency Response 
Site, 94 Avenue/101 Street, Edmonton, Alberta.  With associated correspondence from EPCOR and Alberta 
Environment. 

d. EBA, January, 2002.  Phase 3 Environmental Site Assessment Fire Hall – Rossdale Emergency Response 
Site, 94 Avenue/101 Street, Edmonton, Alberta.  With associated correspondence from EPCOR and Alberta 
Environment. 

e. EBA, May 2002.  Additional Drilling, Sampling, and Testing Rossdale Emergency Response Department (ERD) 
Site, 94 Avenue/101 Street, Edmonton, Alberta.  Submitted to EPCOR. 

f. EBA, December 8, 2003.  Letter: RE: Spring 2003 Groundwater Monitoring Data, Rossdale Emergency 
Response Department (ERD) Site.   

g. EBA, January 20, 2005.  Letter: RE: Groundwater Monitoring Summary – June 2005, Rossdale Emergency 
Response Department (ERD) Site.   

h. Thurber Engineering Ltd.  March 2, 2010.  Phase II Environmental Site Assessment, Rossdale Power 
Generating Station, 9469 Rossdale Road and 10155 – 96 Avenue, Edmonton, Alberta. 

i. Thurber Engineering Ltd.  November 22, 2013.  Phase III Environmental Site Assessment Proposed EPCOR 
Water Quality Assurance Laboratory and Office Building, 9469 Rossdale Road NW, Edmonton, Alberta. 

j. Thurber Engineering Ltd.  August 27, 1997.  Soil Monitoring at Rossdale Power Generating Stations, 
Edmonton, Alberta. 

k. Thurber Environmental Consultants Ltd.  September 30, 1999.  Phase III Environmental Site Assessment 
EPCOR, Rossdale Generating Station, Edmonton, Alberta. 

l. Thurber Environmental Consultants Ltd.  February 01, 2001.  Monitoring Well Installation, Rossdale Power 
Plant, Edmonton, Alberta. 

m. Thurber Environmental Consultants Ltd.  March 30, 2004.  2003 Groundwater Monitoring at EPCOR, Rossdale 
Generating Station, Edmonton, Alberta. 

n. Thurber Engineering Ltd.  August 03, 2012.  Soil Investigation Proposed Sodium Hypochlorite Building, 10155-
96 Avenue, Edmonton, Alberta. 

o. Thurber Environmental Consultants Ltd.  November 26, 1992.  Preliminary Environmental Investigation, RE:  
Bottom Ash and Groundwater at the Rossdale Treatment Plant, Edmonton, Alberta. 

p. Stantec Consulting Ltd.  March 12, 2010.  Geotechnical Site Investigation, Rossdale Water Treatment Plant 
Dechlorination Project, 9469 Rossdale Road, Edmonton, Alberta. 

q. Stantec Consulting Ltd.  December 21, 2011.  Limited Environmental Site Assessment Proposed WTP Sodium 
Hypochlorite Building, Rossdale Water Treatment Plant, Edmonton, Alberta. 

r. Thurber March 2016.  2015 Groundwater Monitoring Report Former EPCOR Rossdale Power Generating 
station, 9469 Rossdale Road, Edmonton, Alberta.  

1.2.1 Historical Activities Summary 
The Site has a history of human occupation that dates back well before the 1800s when the local First Nation used 
the area.  The earliest records (1883) show the lands were originally controlled/owned by the Hudson’s Bay 
Company but development did not occur until 1908, when the north portion of the Site was developed as the 
Edmonton Industrial Exhibition Grounds and the southwest corner was occupied by Electric Light and Waterworks.  
During this era, the eastern portion (Fire Station #21) was the site of the John Walter Saw Mill.  
 
The earliest aerial photograph available is 1924 and shows further development of the power plant and water 
treatment plant.  This included rail spurs developed along the western Site boundary and south of the power plant; 
sewage treatment lagoons north of the water treatment plant; the John Walter Saw Mill appears to be shut down.  
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Coal arriving by rail was used to generate electricity and fueled the water treatment plant.  Stockpiled coal was 
evident along the north and west sides of the power plant in the 1937 aerial photograph.   
 
The 1954 aerial photograph shows the Emergency Response Station (Watermark Building) onsite and the 
Rossdale Fire Station #21 east of the Site.  There appears to be the fire training burn pit south of the buildings and 
adjacent to the river.  Over the years both the power plant and the water treatment plant continued to expand their 
respective building footprints and the Site gained substations and various out buildings associated with power 
generation and/or water collection and treatment.  Significant filling either from off-site or on-site sources (ash from 
coal fire power generation) is evident along the bank of the river and west of the high pressure treatment plant.   
 
In summary, the historical activities that have the potential to impact the soil and groundwater quality are: 
 
 Burial of ash from coal fire power generation  
 Stockpiled raw coal  
 Creosote timbers and piles as part of early building foundations and possibly to stabilize the river bank 
 Deposition of suspect quality fill  
 Storage of bulk fuels in either above ground or underground tanks  
 Burning in open pits for fire training purposes 

1.3 Regulatory Framework 

The current Alberta Environment and Parks (AEP) framework for the management of impacted sites provides for 
three management options: Tier 1, Tier 2, and Exposure Control, which are described as follows: 
 
 Tier 1 remediation guidelines are generic and designed to protect environmentally sensitive sites and can, 

therefore, be used at most sites without modification.  The Tier 1 approach is based on the assumption that all 
exposure pathways and receptors relevant to a particular land use are actually present.  At Tier 1, exposure 
pathways that are part of the generic scenario for the applicable land use may not be screened out. 

 The Tier 2 approach allows for the consideration of site-specific conditions through the modification of Tier 1 
guidelines and / or removing exposure pathways that may not be applicable to the site.  The Tier 2 approach 
allows the proponent to screen out certain exposure pathways and / or modify the Tier 1 guidelines on the basis 
of site conditions (i.e. calculation of site-specific Tier 2 guidelines). 

 Exposure Control involves risk management through exposure barriers or administrative controls based on site-
specific risk assessment.  

 
Within a given land use, a site will fall into a range of sensitivities due to differences in receptors and site 
conditions. 
 
The above guidelines are contained in the following documents: 
 
 Alberta Tier 1 Soil and Groundwater Remediation Guidelines, February 2, 2016 
 Alberta Tier 2 Soil and Groundwater Remediation Guidelines, February 2, 2016 
 

1.4 Land Use, Physiographic Setting and Hydrogeology 

The purpose of this section of the risk assessment is to identify, based on the physical setting the applicable 
Alberta Environment and Parks (AEP) Tier I receptor-pathway combinations.  The location of the plant in relation to 
the City of Edmonton is depicted in Figure 1.0. 
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1.4.1 Land Use On-Site and Off-Site 
The Rossdale Lands are zoned for Public Utility (PU) and are essentially considered Industrial Lands.  In addition, 
the EPCOR controlled Lands are fenced to restrict general public access.  As illustrated in Figure 1.0, the 
surrounding land use is as follows: 
 
East Rossdale Emergency Response and Fire Station21 (Commercial) 
West Walterdale Bridge and Metropolitan Recreation Zone A 
South NSR 
North  Rossdale Lands are zoned as Public Utilities (PU) and EPCOR holds an Industrial Permit 
 
The lands that are of particular interest to the City of Edmonton are the parkland zone between the Rossdale Lands 
and the NSR.  This is the land targeted for the “Touch the Water” development.  Along the eastern boundary 
101 Street transects the EPCOR property from the City owned Rossdale Emergency Response and Fire Station 
21.  North of the EPCOR controlled lands, but south of 96 Avenue, lies John Ducey Park.  Although this falls within 
the overall “Rossdale Lands”, it is zoned as Metropolitan Recreation Zone A. 
 
Within the EPCOR Industrial Lands the property is divided between the former Power Plant (west), electrical 
substation (north) and Water Plant (east).  Industrial activities are described in the annual groundwater monitoring 
report Thurber March 2016 and detailed Figures 2 through 7 identify these different areas. 
 
Due to the fact that the southern, northern and to some extent eastern boundary of the EPCOR Industrial Lands 
border on parkland land or residential use, a 30 metre (m) buffer is applied inside the EPCOR property along all of 
these boundaries.  

1.4.2 Topography, Drainage and Surface Water 
The Rossdale Lands lie within the floodplain of the NSR, but the land is raised, partially through fill, above the NSR 
by approximately 6 m.  Surface drainage is generally directed to catch basins throughout the Industrial property, 
which ultimately discharge through outfalls into the NSR.  The NSR forms the south boundary of the Rossdale 
Lands and is expected to be hydraulically connected to the saturated granular ‘basal’ deposits below the Site.  
 
The NSR represents an important source of water and Thurber (March 2016) identified four surface water licences 
within 5 kilometres (km) of the site: 
 
 Royal Mayfair Golf Club (upstream) 
 University of Alberta (upstream) 
 EPCOR (on site) 
 Highlands Golf Club (downstream) 
 
On an annual basis, the largest water user is EPCOR with greater than 149 million cubic metres (m3) drawn and 
greater than 106 million m3 returned.  The University draws greater than 21 million m3 and returns roughly 
20 million m3.  To put this into perspective, mean annual discharge recorded between 2000 and 2014 at the 
Environment Canada flow station below Rossdale Power Plant ranges from a low of ~150 million m3 to a high of 
~270 million m3.  
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1.4.3 Geology 
The objective of this regional hydrogeological description is to establish knowledge of the important aquifers in the 
area.  This section is developed from the review of Andriashek, L.D., 1988, Hydrogeological Consultants Ltd., 2001, 
and Kathol, C.P. and McPherson, R.A., 1975. 
 
The bedrock in the area consists of the Cretaceous-aged Horseshoe Canyon Formation.  The Horseshoe Canyon 
Formation consists of non-marine interbedded clayey sandstones, bentonitic mudstones and carbonaceous shale 
with scattered coal and bentonite beds of variable thickness.  Based on cross sectional data in Kathol & 
McPherson, 1975, the bedrock may be encountered at some point between 10 to 15 m below grade in the location 
of interest.  
 
The Rossdale Power and Water Treatment Plant is located within the North Saskatchewan River flood plain.  
Kathol & McPherson, 1975, mapped the entire area as a river terrace alluvial deposits consisting of sand and 
gravel.  All of the quaternary deposit, including pre-glacial channels, tills and Glacial Lake Edmonton Silts are not 
present in this particular area of the river flood plain.  The pre-glacial Stony Channel is mapped north of the 
Rossdale site.  
 
The alluvial deposits within the hyporheic zone surrounding the NSR are considered a reliable and productive 
source of water.  In fact, the EPCOR plant upstream draws domestic water from below the river within this 
hyporheic zone. 

1.4.3.1 Localized Geology 
Based on the review and interpretation of the geological logs produced by Nichols and Thurber, the lithology 
displays some complexity, yet can be simplified into the following: 
 
 Sand and Gravel fill with occasional descriptions of coal, cinders, brick, wood and concrete 
 Clay fill characterized as clay, silt and sand sized fractions to a depth range of 3.0 to 5.0 m with occasional 

descriptions of coal, cinders, brick fragments, wood and concrete. 
 Silt or sand (alluvium) to a depth range of 7.0 m to 9.0 m 
 Gravel (alluvium) to a depth range of 10.0 m to 11.0 m 
 Siltstone (bedrock) encountered between depths of 10.0 m to 15.0 m 
 
This site-specific lithological description is consistent with the regional picture.   
 
Soil Matrix Parameters  

Numerous grain size analysis have completed throughout the years of investigation in the Rossdale Lands.  The 
results are mixed, much as the site-specific geology.  To generalize the clay fill would be best characterized as fine; 
however, the basal sand/gravel is best characterized as coarse.   
 
The selection of grain size for surface related exposure pathways (i.e. vapour intrusion) is not straightforward.  The 
shallow fill is sand and gravel in some areas, but clay dominated in other areas.  Overall, a coarse grain selection is 
appropriate, with an allowance for site-specific modifications.  In the Record of Site Condition attached to the 
Thurber report (March 2016), the coarse grained category is listed. 
 
There are no records of organic carbon content that were identified in the listed background documents. 
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1.4.3.2 Geological Cross Sections 
Geological cross sections have been developed to help illustrate the lithology generalized above.  The cross 
sections also contain detailed information on the elevation of the groundwater table and depth locations where soil 
contaminants have been observed.  The cross section plan is presented in Figure 7 and the cross sections 
themselves are found on Figure 8.  

1.4.4 Hydrogeological Model 
1.4.4.1 Water Table and Gradients 
Thurber (March 2016) indicates the water table is generally restricted to the deeper sand, which is referred to 
herein as the ‘basal’ sands.  This is coincident with a depth of between 9 to 10 m below grade within the Rossdale 
lands.  The water level readings within the sentinel wells along the NSR (16-series), installed and monitored by City 
of Edmonton, provides corroboration with water at 7.3 to 11.5 m below grade.  This is also coincident with what is 
considered the ‘basal’ alluvial sands.  The water table contours for September 2016 are portrayed in Figure 9.  
 
For the evaluation of mass flux (Appendix G), AECOM examined six pairs of horizontally off set wells to determine 
an appropriate horizontal gradient.  The average gradient (i) was 0.02 toward the south-southeast.  
 
Considering that the lower basal sands / gravels are the primary saturated geological unit and atop clay shale 
bedrock, there are no nested wells to evaluate vertical gradients.  The predominant gradient governing risks to the 
NSR is the horizontal gradient. 

1.4.4.2 Hydraulic Conductivity 
Thurber (March 2016) lists three hydraulic conductivity values, as follows: 
 
 MW99-2 in silt over sand lithology (proximal to MW16-05) 2.7 x 10-8 metres per second (m/sec) 
 MW99-3 in sand lithology     7.0 x 10-6 m/sec 
 TH10-7 in sand lithology (proximal to MW14-17)  1.4 x 10-5 m/sec 
 
Hydraulic conductivity testing was completed by City of Edmonton staff on key sentinel wells.  Results are 
summarized in Table A below and details are provided in Appendix E.  
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In summary, this RA will address Areas 4, 5 and 6.  The principle objective is to assess the human and ecological 
risk associated with the poor quality fill generally understood to be present around the former HP Plant and 
decommissioned LP Plant.  It is understood that filling of the Rossdale river bank occurred as far downstream as 
Area 3 immediately south of the Watermark Building, including ash deposits along the infilled banks of the NSR. 

1.5.2 Gap Closure Program 
The geographical extent of the upland field gap closure program was limited to the areas immediately west and 
south of the former HP Plant, LP Plant and extending downstream just beyond the former Hazardous Waste Area 
4.  Due to the construction of the Walterdale Bridge, there were constraints on where borings and monitoring wells 
could be located west of the former HP Plant.  This area is occupied as a construction laydown yard.  A sediment 
sampling program was also executed which covered a wide geographical extent, from upstream at Terwillegar Park 
to downstream at the Riverdale community.    
 
The objective of the upland program was to: (i) extend the investigation for the suspect bottom ash both upstream 
of Pump House #2 and downstream of Pump House #1; and (ii) establish a groundwater monitoring network to 
allow for a more definite conclusion regarding contaminant discharge to the NSR.  The sediment sampling program 
was intended to evaluate whether the typical contaminants of concern in the Rossdale fill would be found in the 
sediments immediately below the Plant.   
 
City of Edmonton staff executed both field programs, but the design of the programs was a collaborative effort 
among the City and AECOM technical staff.  The overall program was accomplished over several site visits, and is 
sequentially summarized below. 
 
On June 23, 2016 City of Edmonton completed a groundwater sampling program on select groundwater monitoring 
wells located east, west and south of the HP and LP Plants.  Specifically Thurber TH10-7; TH12-7; TH15-4 and 
Nichol’s 14-15 and 14-17.  The following procedures occurred: 
 
 Recorded water level readings on all the available wells, purging each with dedicated bailer, noting the rate of 

water recovery 
 Groundwater quality testing was completed after the wells had ‘settled’ at least 30 to 40 minutes 
 Water was transferred to a common bucket prior to being transferred into laboratory bottles with preservative, 

as required 
 Field filtration occurred for dissolved metals prior to acidifying the water sample 
 Common equipment was washed and rinsed with de-ionized water between samples 
 Testing parameters included:  

o Routine, major ions, nutrients 
o Dissolved metals 
o Polycyclic Aromatic Hydrocarbons (PAHs) 

 
The field sampling sheet recording the static water levels for the June 23 2016 sampling event is attached in 
Appendix B.  
 
On July 12/13, 2016 the City of Edmonton completed a drilling program to install the sentinel monitoring wells 16-04 
through 16-08.  Several days later on July 21, 2016 the City of Edmonton completed the remaining installations 
within the Walterdale Bridge construction laydown area: monitoring wells 16-01 through 16-03.  For both drilling 
events the following procedures were followed: 
 Staff used a subcontracted solid stem power auger to advance borings to between 10.5 and 13.5 metres below 

ground surface (mBGS). 
 Lithologic logs were produced and detailed notes made of suspect debris or ash 
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 Soil samples were taken from representative lithologies throughout the boring and select samples at a 
minimum of three depth intervals were submitted for chemical testing, as follows: 
o Grain size, total metals and PAHs 

 
These borehole logs are attached in Appendix A.   
 
On July 14, 2016 the City of Edmonton completed the initial purging and development of the new monitoring wells 
16-04 through 16-08.  For monitoring wells 16-01 through 16-03, the purging event occurred on the same day as 
the installation.  Development of these new wells, involved purging a minimum of three well volumes.  No level 
reading or water samples were collected on these dates. 
 
On July 22, 2016 the City of Edmonton completed groundwater sampling program on select groundwater 
monitoring wells located east of the LP Plant and downstream from Pump House #1: Specifically 16-04 through  
16-08.  The specific procedures described for the June 23, 2016 event were followed.  The chemical testing 
program included: 
 
 Routine, major ions, nutrients 
 Dissolved & total metals 
 PAHs 
 
On July 26, 2016 the City of Edmonton completed groundwater sampling program on select groundwater 
monitoring wells located within the Walterdale Bridge construction laydown and upstream from Pump House #1: 
Specifically 16-01 through 16-03.  The specific procedures described for the June 23, 2016 event were followed.  
The chemical testing program included: 
 
 Routine, major ions, nutrients 
 Dissolved metals 
 PAHs 
 
On September 13, 2016 the City of Edmonton completed groundwater sampling program on all sentinel 
groundwater monitoring wells, including Nichol’s 14-15, 14-17 and all City installed 16-01 through 16-08 wells.  
Procedures used were as follows: 
 
 Recorded water level readings on all the available wells, purging each with dedicated bailer 
 Groundwater quality testing was completed after the wells had ‘settled’ at least 45 minutes 
 Undisturbed water from a single bailer dip was transferred direct into laboratory supplied 1L amber glass bottle 
 Testing parameters were limited to PAHs 
 
All groundwater sampling field records from July and September 2016, complete with water level readings, are 
attached in Appendix B.  
 
On November 15, 2016 the City staff completed a sediment sampling program throughout the NSR valley.  The 
details on the methods, including photographs of the sediment sampling locations are provided in Appendix C.  
Very briefly, the following methods capture the essence of the methods: 
 
 Sandy, silty clayey sediments from the upper 10 cm depth were collected, often in shallow (10 – 15 cm) water 
 Sample locations from upstream at Terwillegar Park to downstream at the Riverdale community, and included 

two location immediately below the Rossdale area 
 Common equipment used, a scoop and composite mixing bowl, were stainless steel and cleaned with Alconox 

and rinsed with deionized water between sample locations 
 Sediment was composited and transferred into glass jars supplied by the laboratory 
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 Sediment samples were submitted for analysis of total metals and PAHs 
 
Between June 27 and July 05, 2017 the City of Edmonton completed groundwater sampling program on all sentinel 
groundwater monitoring wells.  The specific procedures are as follows: 
 
 Recorded water level readings on all the available wells, purging each with dedicated bailer 
 Groundwater quality testing was completed after the wells had ‘settled’ at least 45 minutes 
 Undisturbed water from a single bailer dip was transferred direct into laboratory supplied bottles 
 Wells were allowed to ‘settle’ again before additional laboratory bottles were filled 
 Field filtration and acidification occurred for dissolved and total metal analysis 
 Testing parameters were: 

o Routine, major ions, nutrients 
o Dissolved & total metals 
o PAHs 

1.5.3 Post Gap Closure Contaminant Characterization and 
Distribution  

The interpretation is organized according to the contaminant categories:  metals first and then Petroleum 
Hydrocarbons (PHCs) and PAHs.  The interpretation refers to the following figures, which are attached to this 
report. 
 
Figure 2:  Soil Metal Distribution 
Figure 3:  Soil PAHs and BTEX, CCME F1 to F4 Distribution 
Figure 4:  Dissolved Metals, TDS and Nitrate 
Figure 5:  Groundwater PAHs Distribution 
Figure 6:  Groundwater BTEX, CCME F1, F2 and F3 Distribution 

1.5.3.1 Metals in Soil 
Table 1 presents a summary of the metal analytical results in soil from the site, including the applicable Tier 2 
guidelines and pathways.  Below is the general interpretation of the inorganics with hypothesis regarding their 
possible historical source.  The detailed listing of inorganic contaminant s exceeding various Tier 2 pathways will be 
presented in Section 2.3. 
 
Bottom Ash (Area 6) and Former Hazardous Waste Storage (Area 4) 
Areas around the LP Plant, including bottom ash (Area 6), and former hazardous waste storage (Area 4), are most 
commonly characterized with elevated barium.  The human health Tier 2 exceedances (shown in red on Figure 2) 
are attributed to arsenic.  AECOM suspects that this metal pattern is attributed to the typical handling or deliberate 
deposition of ash and/or coal from the early coal powered era.  Coal is commonly noted in the test pit logs from the 
Thurber TP13 series.  The metal characterization at Area 4 is different: along with the elevated barium and arsenic, 
beryllium, molybdenum and selenium are also present above Tier 1.  Boron (hot water soluble) is present above 10 
milligrams per kilogram (mg/kg).  Hot water soluble concentration at, or above this magnitude, have been 
interpreted as exceedances of the new Tier 1 saturated paste boron guidelines.  This is based on existing data from 
other sites within the river valley where both hot water and saturated paste analysis methods have been completed.  
Elevated boron (>10 but < 30 mg/kg) is associated with the elevated barium and may ultimately be traced back to 
the coal ash or bricks noted in the test pit and borehole logs.  Soil analysis from the installation of sentinel wells 
installed upstream and downstream of the Pump Houses (16-01 through 16-08) confirms that saturated paste 
boron is present at concentrations that exceed Tier 2 pathways for aquatic life and direct soil contact.  
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Burn Pits (Area 3) 
Area 3 is shown to have periodic soil samples with elevated lead alone, or in some cases lead with barium.  The 
lead is triggering the red human health Tier 2 exceedances in Figure 2 and exceedances are found as shallow as 
0.5 m in this area.  This elevated lead is not exclusively coincident with the elevated extractable PHC, but this is 
difficult to evaluate because both parameters were not always tested in the same samples and same depth interval.  
Evidence in other locations east of the LP Plant and between the Pump Houses suggest that elevated lead is also 
likely to be present in the general Rossdale fill. 

1.5.3.2 Metals, Anions, TDS and Nutrients in Groundwater 
Bottom Ash (Area 6) and Former Hazardous Waste Storage (Area 4) 
Routine parameters at Area 4 and Area 6 exceeding the drinking water and freshwater aquatic life guidelines in the 
groundwater are manganese, Total Dissolved Solids (TDS) and nitrate (Figure 4).  In Area 4 the only dissolved 
trace metal in the groundwater above its Tier 1 guideline is selenium at TH12-7, TH15-3 and TH15-1.  In terms of 
trace metals, groundwater quality west of the LP Plant differs.  Toward the Walterdale Bridge, trace dissolved 
arsenic is observed above Tier 1 (TH12-2) and trace mercury (2 ppb above Tier 1) at TH12-6.  
 
Recent 2016 and 2017 sampling in Area 6 (MW14-15 / 14-17) confirmed the general lack of elevated trace metals 
in the dissolved form.  However, using a total acid digest procedure earth elements (iron/ aluminum) plus trace 
elements (arsenic, copper, lead and zinc) are present above their respective aquatic life or drinking water 
standards.  Manganese concentrations are less affected by the total acid digest procedure.  Recent 2016 / 2017 
samples at Area 6 identified elevated chloride at MW14-15 and upstream at MW16-01/ -02.  Evidence of a chloride 
source in the former HP Plant area also turns up in TH10-4 and TH12-6.  No other areas on the Rossdale Plant 
show elevated chloride.  This may reflect undocumented storage of salt, or stockpiling of cleared snow in this area. 
 
Downstream from Pump House #1, MW16-05 and 16-06 show evidence of dissolved selenium and boron, 
respectively.  The selenium is consistent with groundwater findings from Area 4, and the dissolved boron is 
consistent with the saturated paste soil analysis described above.  At the furthest downstream well (MW16-08) 
trace metals appear to clean up in the dissolved form and the anions and nutrient concentrations are compliant with 
Tier 1.  Paired dissolved and total metal analysis downstream of Pump House #1 shows elevated earth elements 
(iron/ aluminum) plus trace elements (cadmium, copper, mercury) present above their respective aquatic life 
standards.  Manganese, boron and selenium concentrations are less affected by the total acid digest procedure.  
 
Burn Pits (Area 3) 
In 2005, the groundwater associated with Area 3 was characterized with iron and manganese above both aquatic 
life and drinking water guidelines.  More recent data is suggesting that, at least in the dissolved form, only TDS and 
manganese persist above their drinking water guidelines.  Nichols 14-09 is an exception, where dissolved zinc and 
chloride are exceeding aquatic life guidelines.  
 
Table 3 presents a summary of the metal analytical results in groundwater from the site, including the applicable 
guidelines and pathways. 

1.5.3.3 PAHs and PHCs in Soil 
Table 2 presents a summary of the PAH and PHC analytical results in soil from the site, including the applicable 
guidelines and pathways.  Below is the general interpretation of the organics with hypothesis regarding their 
possible historical source.  The detailed listing of organic contaminant s exceeding various Tier 2 pathways will be 
presented in Section 2.3. 
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Bottom Ash (Area 6) 
There is no indication that Area 6 has PHC impacts.  The delineation and risk management issues identified in this 
area are related to the PAHs.  AECOM has attempted to distinguish between the patterns and distribution of PAHs 
and relate this back to the historical activities/sources.  The bottom ash is characterized with a higher number of 
overall PAHs and a higher frequency of the heavy molecular weight pyrogenic varieties that tend to trigger human 
health concerns.  Elevated barium, boron, arsenic and lead appear as co-contaminants in the ash.  The most 
recent drilling upstream and downstream from Nichol’s Area 6 turned up a consistent pattern of PAH impacts and 
the field observations suggest that thin pockets of the bottom ash had likely been deposited all along the banks of 
the NSR.  There is one exception to the PAH pattern: 16-02, in which an abandoned creosote pile was 
encountered.   This is not considered representative of the general Rossdale fill. 
 
Former Hazardous Waste Storage (Area 4) 
The historical activities in this area are described as ‘hazardous waste storage’.  PAHs in shallow soils are a 
common occurrence in this area.  The number of differing PAHs, plus the frequency and magnitude of the higher 
molecular weight pyrogenic variety suggest the source may be related to coal.  Corroborating this hypothesis is the 
predominance of elevated arsenic and barium, along with several other metals.  The Thurber test pit logs from the 
TP13 series often identify coal in the fill, but no ash.  Overall, testholes within Area 4 display a very similar pattern 
and presence of metals compared to Area 6, but no bottom ash had been noted in the borehole logs from Area 4.  
There is one location (TH13-04) where PHC F3 was detected above 400 mg/kg and one other location (TH10-1) 
west of former HP plant where PHC F3 was also observed above 400 mg/kg.   
 
Burn Pits (Area 3) 
Significant gaps for PAH and PHC delineation are apparent in Figure 3.  The original hypothesis is that there are 
two distinctly different burn area sources: one shallow source immediately south of the Watermark Building and one 
deeper source further south, along the river’s edge.  This hypothesis has some weaknesses in light of the more 
recent Nichols data.  Perhaps they were once a single area, but after filling along the banks of the river, the sources 
appear to be separated.   

1.5.3.4 PAHs and PHCs in Groundwater  
Bottom Ash (Area 6) and Former Hazardous Waste Storage (Area 4) 
PHCs have been tested by Thurber in and around LP Plant and former HP Plant and in all cases, concentrations 
are either non-detectable, or compliant with Tier 1 guidelines. 
 
In the area surrounding the LP Plant and former HP Plant, the groundwater contains trace amounts of anthracene, 
fluoranthene, pyrene, benz[a]anthracene and benz[a]pyrene above their Tier 1 guidelines.  These Tier 1 
exceedances are not consistently recorded year over year.  For example, in monitoring wells east of the LP Plant 
the PAH parameters listed above were all detected at the same magnitude in August 2013.  In 2015, all monitoring 
locations that had previously shown Tier 1 exceedances were less than method detection limits.  Monitoring results 
west of the LP Plant display a similar pattern, although not as significant and not in the same years.  AECOM 
suspects the amount of entrained suspended sediment in the sample influences the outcomes of the annual 
monitoring programs completed mainly by Thurber.  The subsequent gap closure groundwater sampling completed 
by the City of Edmonton allowed much more time between purging and sampling to minimize the entrainment of 
suspended sediment.  
 
Results from subsequent PAH testing in 2016 and 2017 confirmed this suspicion.  There was a higher frequency of 
non-detections where previously PAH detection above Tier 1 had been observed.  For example, in Nichol’s  
MW14-17, two events in 2016 and one in 2017 have recorded less than method detection or less than Tier 1 
guidelines.  With reference to the series of sentinel monitoring wells positioned along the northern banks of the 
NSR upstream of Pump House # 1, MW16-02 and MW14-15 are still showing trace amount of PAHs related 
specifically to the creosote pile encountered and presence of bottom ash, respectively.  
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Burn Pits (Area 3) 
In Area 3 the groundwater shows non-detections for both PAHs and PHCs.  This is likely due to a combination of 
shallow finer grained unsaturated fill hosting some of the PHC and the fact that the deeper sand aquifer is in 
hydraulic connection with the river; consequently, it experiences a high flow.   
 
Table 4 presents a summary of the PAH and PHC analytical results in groundwater including the applicable 
guideline and pathway. 

1.5.3.5 Sediment Results 
The sediment chemistry results are tabulated and compared against the Canadian Council of Ministers of the 
Environment (CCME) sediment quality guidelines, both Interim Sediment Quality Guidelines (ISQG) and probable 
effects levels (PEL).  This table is added to the technical memo forming Appendix C of this report.  Very briefly the 
findings indicate: 
 
 There was no significant variation in the level of metals or PAHs among the six different sediment sampling 

locations.   
o All metal concentrations were below CCME ISQGs 
o 2-methylnaphthalene in all locations exceeded the CCME ISQG 
o No other PAHs exceeded CCME ISQG 

 
The conclusion from this sediment programs is that the sediment along the NSR is relatively homogeneous with 
respect to the metal and PAH content.  Furthermore, there is no indication that these contaminant groups are 
enriched in the sediment below the Rossdale lands. 
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2. Problem Formulation 

2.1 Selection of Applicable Pathway-Receptor 
Combinations 

As per the AEPs Tier 1 Soil and Groundwater Remediation Guidelines, Residential/Parkland Land Use includes 
campground areas and urban parks where the primary activity is residential or recreational activity.  
 
The guidelines in Alberta are established using a scientifically defensible, risk-based approach.  Numerical 
standards are established for various land use specific, generic pathway-receptor combinations.  The pathway-
receptor combination which is the most sensitive to that particular contaminant drives the generic Tier 1 numerical 
criteria. 
 
The following pathway receptors are relevant and applicable under the generic Industrial/Parkland Tier 1 
guidelines: 
 
Human Pathways 
 
 Protection of groundwater for Domestic Use Aquifers (DUA) 
 Direct soil exposure: ingestion, dermal, dust inhalation 
 Indoor vapour intrusion and inhalation 

 
Ecological Pathway 
 
 Protection of groundwater for aquatic life where water bodies lie within a 300 m radius 
 Direct soil and groundwater exposure: plants and invertebrates 

2.1.1 Rossdale Lands Pathway – Receptor Combination 
Based on the description of the land use, surrounding environment and hydrogeological setting, surface and 
groundwater use, the following receptor-pathway combinations are deemed relevant and applicable to the 
Rossdale Industrial lands and adjacent parkland. 
 
Human Pathways 

 DUA a 
 Direct soil exposure: ingestion, dermal, dust inhalation 
 Indoor vapour intrusion and inhalation 
a Consistent with Record of Site Condition in Thurber March 2016 
 
Ecological Pathway 

 Protection of groundwater for aquatic life  
 Direct soil and groundwater exposure: plants and invertebrates  
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In summary, the primary receptor-pathways that drive the Tier 1 guidelines are considered operable on this site.  
Nevertheless, the data will be interpreted relative to the specific Tier 2 pathways to better understand the perceived 
human health or environmental risk. 

2.2 Contaminants of Concern 

2.2.1 Soil 
The tabulated data (Tables 1 and 2) displays the soil quality relative to the various human health and ecological 
Tier 2 numerical guidelines.  The data are compared to the individual Tier 2 pathway numerical guidelines to help 
define the risk assessment objectives, and / or risk management strategy.  This listing of contaminants excludes the 
extractable hydrocarbons at the former burn pits (Area 3).  The following bullets capture the essential findings from 
the tabulated soil quality data: 
 
Relative to Human Health Protection, Contaminants in the Soil are: 
 
 Arsenic and lead in the fill frequently exceed their respective direct human contact Tier 2 guidelines 
 Benz[a]pyrene Total Potency Equivalents (B[a]P TPE) where the creosote pile was discovered (16-02) exceeds 

its direct human contact Tier 2 guideline 
 Benz[k]fluoranthene, benz[b&j]fluoranthene and commonly B[a]P Index of Additive Cancer Risk (IACR) exceed 

their respective Tier 2 soil quality guidelines for protection of DUA 
 Where the creosote pile was encountered several high molecular weight PAHs are above their respective Tier 

2 soil quality guidelines protective of DUA: B[a]P, benz[b&j]fluoranthene, benz[k]fluoranthene, benz[g,h,i] 
perylene, chrysene and B[a]P IACR 

 
Relative to Ecological Protection, Contaminants in the Soil are: 
 
 Barium and boron are most commonly observed above their respective Tier 2 eco-contact guidelines 
 Arsenic, beryllium, copper, cobalt, chromium, lead, molybdenum, nickel, selenium, tin and zinc are also 

observed in one or more locations above their respective Tier 2 eco-contact guidelines 
 Saturated paste boron is also present above its soil quality guideline protective of aquatic life  
 Anthracene, benz[a]anthracene, benz[a]pyrene, fluoranthene, naphthalene, phenanthrene, pyrene are the most 

common PAH present above their respective soil quality guidelines protective of aquatic life 
 Where the creosote pile was encountered, the above list of PAHs are found with the addition of 

acenaphthalene and fluorine and the magnitude of concentrations for anthracene and fluoranthene are such 
that their eco-contact guidelines are exceeded 

2.2.2 Groundwater 
Relative to the drinking water protection guidelines (DUA pathway), contaminants of concern are: 
 
 Manganese and TDS are almost always observed 
 Nitrate and chloride are the second most frequent contaminants 
 Boron is observed at TH10-1 
 In a total metals analysis, iron is common 
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2.4 Conceptual Exposure Model 

The pathway-receptors considered in this Tier 2 risk assessment are diagrammatically shown in Illustration 1.  The 
pathways are reflective of those that are summarized in Table C above and each of the detailed soil and water 
quality Tables appended to this report.   



 City of Edmonton – Engineering Services 
Rossdale Power & Water Treatment Plant 

Tier II Risk Assessment & Risk Management Plan 
 

 

RPT-2017-11-15-Rossdale Tier 2 Risk Assessment 19 

 
Illustration 1:  Conceptual Exposure Model, Rossdale Lands 
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Specific discharge is calculated as: 
𝑞0 = 𝑣 (𝑚/𝑑𝑎𝑦) × 𝐴(𝑚2) 

 
Where: 
𝑞 = 𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐷𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 (𝑚3/𝑑𝑎𝑦)  
𝑣 = 𝐷𝑎𝑟𝑐𝑦 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑚/𝑑𝑎𝑦)  
𝐴 = 𝐶𝑟𝑜𝑠𝑠 − 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑠𝑎𝑡𝑢𝑟𝑎𝑡𝑒𝑑 𝑔𝑟𝑎𝑣𝑒𝑙 𝑢𝑛𝑖𝑡 (𝑚2) 

 
The mass flux of contaminants to the NSR via groundwater mediated transport is; therefore, calculated for each 
monitoring well as: 

𝐽𝑖 = 𝐶𝑖
𝑥 (𝑚𝑔/𝑚3) × 𝑞𝑖(𝑚3/𝑑𝑎𝑦) 

 
Where: 
𝐽𝑖 = 𝑀𝑎𝑠𝑠 𝐹𝑙𝑢𝑥 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑚𝑖𝑎𝑛𝑡 𝑥 𝑎𝑡 𝑚𝑜𝑛𝑖𝑡𝑜𝑟𝑖𝑛𝑔 𝑤𝑒𝑙𝑙 𝑖 (𝑚𝑔/𝑑𝑎𝑦)  
𝐶𝑖 = 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑚𝑖𝑛𝑎𝑛𝑡 𝑥 𝑎𝑡 𝑚𝑜𝑛𝑖𝑡𝑜𝑟𝑖𝑛𝑔 𝑤𝑒𝑙𝑙 𝑖 (𝑚𝑔/𝑚3)  
𝑞𝑖 = 𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 𝑡𝑜 𝑚𝑜𝑛𝑖𝑡𝑜𝑟𝑖𝑛𝑔 𝑤𝑒𝑙𝑙 𝑖 (𝑚3/𝑑𝑎𝑦) 

 
The total mass flux for each contaminant of potential concern is calculated as the sum of the flux derived from 
individual monitoring wells, and the percent contribution of each well to the total was also calculated.  This provides 
site managers with a useful tool for focusing remedial planning and efforts to areas where the most potential for 
improvement lies.   

3.2.2 Mass Flux Results 
The results from the mass flus calculations are summarized in Table H.  The detailed calculation spreadsheet table 
is attached as Appendix G. 
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In decreasing order of magnitude, chloride, nitrate, manganese and boron are the contaminants that are predicted 
to be contributing annual mass loadings measured in the 10 to1000 kilogram range.  In Appendix G the calculation 
table indicates MW14-15 and 14-17 are contributing the bulk of the loading.  However, this does not lead to the 
conclusion that this is the worst area in terms of source concentrations.  In fact, source areas for these higher 
loading contaminants are distributed both west and east of the HP and LP power plants.  The inferred extent of the 
groundwater plumes for chloride, nitrate, boron and selenium are depicted in Figures 10, 11, 12 and 13.  The 
explanation for the higher relative contribution from Area 6 lies in the rapid hydraulic conductivity measured at these 
wells and the well just upgradient (TH10-7).   
 
The flux analysis suggests that the key groundwater contaminants most likely related to the Rossdale fill are: 
 
 Boron and selenium  
 Chloride and nitrate 
 
Other contaminants are either not contributing a significant mass load (e.g. PAH) or are likely confounded by 
naturally elevated concentrations or entrained sediment in samples (e.g. aluminum / iron).  With reference to 
Figures 10 through 13, the following points provide context to the mass flux estimates. 
 
Chloride 
 The pattern of the plume strongly suggests a source that may be related to road de-icing and/or stockpiling of 

cleared snow  
 The magnitude of concentrations are not excessive (125 -550 mg/L) 
 Total annual loading (1500 kg) is insignificant when compared to the annual discharge base flow in the NSR (~ 

150 million m3 during low flow) = 0.1 µg Cl/L 
 
Nitrate 
 The pattern of the plume(s) potentially reflect historical (early 1900’s) use of the property as the Edmonton 

Exhibition Grounds, which would have involved livestock and subsequent manure 
 The magnitudes of concentrations are highest in the far west (TH10-1) and eastern extent of the former power 

plant (TH15-4), but are still only reaching 2 times the drinking water guideline 
 Total annual loading would be negligible considering the annual discharge in the NSR (~ 10-6 mg NO3/L) 
 
Boron 
 It is recognized that boron in the fill is likely associated with scattered brick and coal; yet there is only one 

location adjacent to the NSR where boron is elevated in the groundwater (BH16-06) 
 The magnitude of the dissolved, and total boron in this location is only marginally above the aquatic life 

guideline  
 Total annual loading would be negligible considering the annual discharge in the NSR (~ 10-7 mg B/L) 
 
Selenium 
 The pattern suggests multiple isolated plumes that are coincident with a historical source that may be related to 

the former hazardous waste storage (Area 4) 
 The magnitude of the observed concentrations are all very minor, for example 1.3 to 9 µg/L above the aquatic 

life guideline 
 Total annual loading would be negligible considering the annual discharge in the NSR (~ 10-10 mg Se/L) 
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3.2.2.1 Uncertainty Analysis 
Total inorganic groundwater concentrations reflect the highest concentrations of metals due to entrapped 
suspended sediment.  This measure of total metals is not believed to be representative of actual sub-surface 
transport and breakout concentrations; nevertheless, these maximum total metal concentrations have been 
considered under this uncertainty analysis. 
 
The total analysis results are available from all sentinel monitoring wells along this transect.  When the total 
analysis is substituted into the mass flux calculation, the following differences are highlighted: 
 
 Aluminum and iron mass flux increase three and two orders of magnitude, respectively, 

o Aluminum mass flux of 0.068 kg/year, increases to the 18.1 kg/year 
o Iron mass flux increases from 0.17 kg/year to 53 kg/year 

 All other metals mass flux estimates were within the same order of magnitude as the dissolved estimate, with 
the exception of manganese, who’s total mass flux actually decrease the order of magnitude 

 The following added trace metals are captured when a total analysis is run: 
o Arsenic show a mass flux of 9.3 x 10-4 kg/ year 
o Cadmium show a mass flux of 4.6 x 10-4 kg/ year 
o Lead shows a mass flux of 0.028 kg/ year 
o Silver shows a mass flux of 2.9 x 10-4 kg/ year 
o Zinc shows a mass flux of 0.11 kg/ year 

 
In summary, this conservative estimate using maximum measured total metals analysis indicates a two to three 
order of magnitude increase in total annual mass loading for major earth elements (aluminum and iron), but loading 
for other elements are similar or reduced.  It is highly unlikely that the total metals analysis would be representative 
of metal loadings to the NSR.  If the total analysis were representative, then one would have expected to see a 
pattern of elevated metals in the sediment collected below the Rossdale Lands.  Such a pattern was not evident in 
the data. 

3.2.3 Proposed Aquatic Effects Approach 
As part of the scope of work for the Tier 2 RA / RMP for Louise McKinney Park AECOM developed a preliminary 
aquatic effect program based upon aquatic toxicity bioassays on groundwater.  The Rossdale Plant is in an 
analogous situation: contaminated groundwater adjacent to the NSR.  This preliminary aquatic effects program was 
communicated to the City of Edmonton in February 2016.  The City approached AEP with the toxicity testing notion 
and ultimately decided not to proceed at that time.  This effects approach was initially recommended because it 
was considered to provide a direct quantitative measure of the potential adverse effects arising from groundwater 
that lies below the uplands portions of the sites.  It is recognized that multiple confounding factors can complicate 
the interpretation of aquatic toxicity results.  These confounding factors can be accounted for with a careful study 
design, including ‘background’ reference groundwater.  A step wise approach to the testing was recommended 
(e.g. beginning with preliminary acute testing and only moving into chronic testing if results were favourable). 
 
An alternative approach is to focus entirely on the exposure aspects within the receiving environment (e.g. NSR).  
This involves analytical quantification of the selected contaminants in the receiving environment.  Interpretation of 
these types of results may be confounded by multiple inputs into the NSR.  Consequently, it would be very difficult 
to attribute any single contaminant detection to the uplands.  
 
At this point this future exposure and effects assessment has been left open ended.  We welcome any input from 
AEP. 
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4. Risk Management Plan 

4.1 Regulatory and Technical Considerations 

With reference to AEP Exposure Control Guidelines (May 2016), the fundamental requirements of any risk 
management plan are captured in the following points: 
 
1. Consider Current and Future Land Use 
2. Consider Environmental Protection and Enhancement Act (EPEA) 
3. Delineation and Source Control 
4. Off Site Migration and Notification of Affected Properties 
5. Safety Odours and Nuisance 
 
Each of these fundamental requirements are discussed below. 
 
Item (1) 
The current land use with consideration for anticipated future land use of the area within the Rossdale Lands (with 
particular emphasis on the margins along the NSR) has been taken into consideration.  Re-development along the 
NSR margin of the Rossdale Lands is planned with the ‘Touch the Water’ project.  This re-development is also 
linked to the Walterdale Bridge replacement.  In a broad sense, the development will be re-establish the 
recreational/ parkland corridor along the north side of the NSR, adjacent to the Rossdale Lands.  The RMP will 
require an update when the project design is finalized. 
 
Item (2) 
There is no contravention of EPEA.  Groundwater contamination is present and identified within the sentinel 
monitoring well network adjacent to the NSR.  Despite this, there is no evidence to suggest that significant 
contaminant discharge is occurring and this conclusion is corroborated with sediment characterization data below 
the Rossdale site.   
 
Item (3) 
In the traditional definition, we cannot declare that vertical and lateral delineation of ‘contaminants’ in the Rossdale 
fill has been achieved.  Nor do we believe that traditional delineation is necessary, or even feasible.  The approach 
taken herein is to treat the fill as an area-wide problem, rather than a point source of contamination.  We fully 
recognize that point source contamination (e.g. Area 3) will require a traditional delineation and remediation 
approach.  In the context of an area-wide problem, the Rossdale fill, and associated contaminant(s), are adequately 
characterized1 for the purposes of defining the required risk management plan.  This is supported by the significant 
efforts to consolidate all available soil and groundwater quality data from a multitude of sources.  The outcome from 
this is twofold: (i) a consolidated electronic database of soil and groundwater quality data; and (ii) a comprehensive 
drawing package displaying the pattern of contamination across the Rossdale lands. 
 
All of the sources of contamination are historical.  This is true for both the area-wide fill and point source Area 3. 
 
Item (4) 
Other than the theoretical migration of contaminants to the NSR, there is no evidence of off-site migration affecting 
any other parcels of land.  The two key stakeholders are EPCOR and the City of Edmonton.  
 
 
 
                                                      
1 Thurber (March 2016) Record of Site Condition makes statements indicating the source areas are delineated 
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Item (5) 
There are no concerns about odours or other nuisance issues. 
 
The documentation herein provides sufficient evidence to support the conclusion that in-situ risk management is a 
feasible approach to address the area-wide Rossdale fill and its associated soil and groundwater contamination.  
There may be very little net benefit to the receptors if a physical excavation remedial approach is pursued.  
Physical excavation of the NSR embankment along the Rossdale Lands is likely to be accompanied by significant 
risk related to the stability of the slope and enhanced mobilization of the contaminants.  

4.2 Technical and Administrative Requirements 

In accordance with the AEP Exposure Control Guidelines (May 2016), the following technical and administrative 
requirements will be addressed in the risk management plan: 
 
 Mitigate and manage any potential for adverse effect to humans or the environment 
 Monitor on-site and off-site conditions to assess effectiveness of the RMP 
 Contingency plans to respond to adverse changes in conditions 
 Manage contamination if disturbed by future activities 
 Commitment from the land owner/ operator as it relates to long-term exposure control and associated 

monitoring  

4.3 Rossdale Lands Preliminary RMP 

4.3.1 Current and Future Risks 
The Tier 2 risk assessment has evaluated all possible pathways through which the subsurface contamination may 
be exposed to humans or the environment (i.e. ecological receptors).  The risk assessment has provided clear 
conclusions with regards to potential adverse effects.  Under current, and foreseeable future land use, the risks to 
both humans and the terrestrial environment are considered to be manageable.   Briefly, the risk assessment 
analysis resulted in the following risk management issues: 
 
In the soil 
 
 Average upper bound concentrations of barium and boron in the Rossdale fill are exceeding their respective 

eco-contact guidelines by 2.2 and 2.7 times, respectively 
 The upper bound concentration for boron is also exceeding the soil quality guidelines protective of aquatic life 
 Concentrations of these metals are sporadically distributed vertically and laterally, therefore, wide-spread 

adverse effects on vegetation or soil invertebrates are unlikely to be observed 
 
In the groundwater 
 
 Primary contaminants that are exceeding aquatic life guidelines and have the following criteria: (i) linked to the 

Rossdale fill, and (ii) estimated to be contributing the largest mass loading to the NSR, are chloride, nitrate, 
boron and selenium 

 The dissolved and total concentrations are not excessive and each of these substances has a viable source 
with a inferred plume extent depicted in Figures 10 through 13 

 In the context of the annual low-flow discharge from the NSR, the mass loadings are insignificant to negligible 
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4.3.2 Exposure Controls 
There are no exposure controls in place, or assumed in the risk assessment conclusions.  The conclusions with 
regards to manageable risk through the direct contact pathways (both human and ecological) are based on a 
reasonable statistical upper bounds exposure point concentration regardless of the depth of any specific sample.  
This is a reasonable approach when exposure to potentially impacted fill is the primary route of exposure.  
 
AECOM cannot definitively conclude negligible ecological direct contact risk because of observed wide spread 
elevated barium and boron.  There is no clear cut source zone that can be physically removed; therefore in-situ risk 
management is the best option.   
 
In the context of the future “Touch the Water” development, there will be a construction management plan that will 
establish best management practises.  The construction plan will also address bank stability and monitoring.  
Reclamation and final landscaping are also stipulated in the construction management plan.  Best practises are to 
include imported clean top soil for any disturbed areas.  Community gardens for consumption purposes should be 
avoided.   

4.3.3 Future Ground Disturbance 
The future re-development associated with the Walterdale Bridge and ‘Touch the Water’ will result in ground 
disturbance.  The design should incorporate minimal disturbance of the bank and construction environmental 
protection plans should follow best practises with regards to disturbed suspect contaminated soils.  These best 
practices will cover aspects such as storm water run-off, slope stability, dust mitigation and appropriate handling 
and disposal of contaminated soils in accordance with EPEA and Provincial guidelines.  All soil material disturbed 
within the Rossdale Lands, and adjacent riparian area, will be treated as contaminated and disposed of 
appropriately.  Confirmatory soil sampling will be conducted for each disturbance area associated with the future re-
development and imported backfill will be tested to ensure that soil quality meets AEP Tier 1. 
 
The future construction activity may also influence or alter the degree to which the contaminants are mobilized into 
the groundwater.  To monitor this situation all attempts should be made to preserve the physical integrity of the 
sentinel monitoring well network currently in place.  Construction groundwater monitoring will be an important 
aspect of the re-development environmental protection plans.  

4.3.4 Uncertainty and Monitoring 
4.3.4.1 Groundwater Condition 
There is a moderate degree of confidence in the conditions of the groundwater.  Recent work has suggested that 
the groundwater sampling technique plays a significant role in whether or not PAHs, and to a lesser degree, 
dissolved metals are detected, and at what magnitude they are detected.  Pending AEP input, there is an 
opportunity to further investigate the exposure or biological effects components of the groundwater to NSR 
pathway. 
 
The City of Edmonton will commit to a groundwater monitoring program limited to the sentinel wells identified in this 
report: MW16-02, MW14-15/ 14-17, MW16-04, MW16-05, MW16-06, MW16-07 and MW16-08. 
 
For two consecutive years the program will capture groundwater (base flow levels) after the summer months (early 
September) and following the spring snow melt and infiltration (late April to early May).  The spring sampling event 
should immediately follow a significant melting period, but precede the river flood period in June.  Due to the depth 
of the water and desire to minimize disturbance of the suspended sediment in these wells, bailers are the favoured 
method for sampling.   
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The intent would be to have this monitoring program continue throughout the construction phase of the ‘Touch the 
Water’ development.  At the completion of the development, it is recommended that an additional two years of bi-
annual sampling be completed.  Providing the results of the post development monitoring continue to support the 
contention that the contamination is not varying, the program can be reduced. 
 
The groundwater monitoring analytical program should include: PAHs, dissolved metals and major anions.   

4.3.4.2 Reporting Commitments to Regulator 
Monitoring during the construction phase would be completed as part of internal City of Edmonton due diligence.  
This work could possibly be incorporated into the contractor bid.  After the completion of the development, a single 
report capturing the two consecutive (post development) years of bi-annual groundwater monitoring will be issued 
to the regulator.  This report may be accompanied by a recommendation letter to rationalize, or cease the 
groundwater monitoring program. 
 
There is also an opportunity to cooperate with EPCOR and have some portion of this monitoring, as described 
herein, incorporated into the EPCOR industrial permit requirements. 

4.3.5 Contingency Planning 
If the groundwater monitoring suggests that conditions are worsening, the City of Edmonton will do the following: 
 
 Re-assessment of the groundwater data to validate the conditions are worsening 
 Re-evaluation of more aggressive exposure controls or in-situ remedial technics targeted at those constituents 

that are showing increased mobility tendencies 

4.4 City of Edmonton: Administrative Tracking of Risk 
Managed Properties 

The tracking of risk managed properties and management of contaminated sites is administered through the Enviso 
Environmental Management System.  The City of Edmonton has also implemented health and safety protocols 
which are handled through our Occupational Health and Safety system.  These ensure worker safety when working 
on contaminated sites.   
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

LF-01

Laboratory Sample ID 4937575 4937576 4937577 4937578 4937580 4937581 4937582
Sample Date 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014 11/19/2014

Sample Depth 1 m 1.5 m 1 m 1.5 m 1 m 1.5 m

Soil Particle Size 4 Fine* Fine* Course* Fine Fine* Fine*
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20 0.20 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Arsenic (As) mg/kg 0.20 21 - - - 17 4.40 5.80 3.30 6.7 6.4 5.1 6.2
Barium (Ba) mg/kg 5.0 - - - - 500 166 151 104.0 108 217 129 232

Beryllium (Be) mg/kg 1.0 - - - - 5 0.5 0.4 0.3 0.4 0.7 0.5 0.7
Cadmium (Cd) mg/kg 0.50 14 - - - 10 0.19 0.17 0.11 0.15 0.27 0.17 0.26
Chromium (Cr) mg/kg 0.50 220 - - - 64 12.4 13.4 06.4 11.5 17.7 12 13.6

Cobalt (Co) mg/kg 1.0 - - - - 20 6.6 8.3 4.9 7.1 10.4 7.4 9.9
Copper (Cu) mg/kg 2.0 1,100 - - - 63 13.1 12.4 06.1 10.2 17.2 10.7 19.4
Lead (Pb) mg/kg 5.0 140 - - - 300 25.3 07.6 <5.0 6.4 11.9 7 12.8

Mercury (Hg) mg/kg 0.050 6.6 - - - 12 3.800 0.060 0.390 0.06 0.04 0.04 0.04
Molybdenum (Mo) mg/kg 1.0 - - - - 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2

Nickel (Ni) mg/kg 2.0 - - - - 45 17.8 20.0 11.3 17.2 24.6 18.5 24.4
Selenium (Se) mg/kg 0.50 80 - - - 1 0.30 0.3 0.4 <0.3 0.6 <0.3 <0.3

Silver (Ag) mg/kg 1.0 - - - - 20 0.1 0.1 <0.1 0.1 0.2 0.1 0.2
Thallium (Tl) mg/kg 0.50 1 - - - 1.4 0.13 0.15 0.1 0.12 0.18 0.13 0.2

Tin (Sn) mg/kg 5.0 - - - - 5 1.7 1.6 2.2 1.9 1.5 1.8 1.9
Uranium (U) mg/kg 2.0 23 - - - 500 0.8 0.7 0.6 0.6 0.8 0.6 1.3

Vanadium (V) mg/kg 1.0 - - - - 130 21.0 25.2 13.6 21.7 31.5 21.8 25.2
Zinc (Zn) mg/kg 10 - - - - 200 49.0 42.0 22 35 64 36 57

Hexavalent Chromium mg/kg 0.10 - - - - 0.4 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -
Barium (Barite) NR NR - - - - - - - -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2 20.1 18.5 24.7 20.3 21.9 23.8 -

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - - 1.43 0.78 0.44 0.69 5.9 3.96 2.2
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3 - - - - - - -

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for Residential/Parkland Land Use - All Exposure Pathways. 
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM from comparison with lab sample descriptions and sub-surface investigation logs.
NR - Not Reported

A1: 14-18

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1 Area 1: Natural Gas Metering Station or Area 5 (Fill)

A1: 14-19 A1: 14-20
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

BH1/ MW1 BH3 MW104 MW109 BH111 BH112 MW301 MW302

L48003-4 L48003-8 L59834-1 L59834-2
2001 29-Oct-01 29-Oct-01 3/6/2002 3/6/2002

7.0 m 0.5 m 6.0 m 7.6 m 1.5 m 1.5 m 2.7m 3.0 m

* *

- - - - - - - -
- - - - - - - -

271 346 254 237 314 302 354 251
1 <1 <1 <1 <1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5 <0.5 0.8 <0.5 <0.5
20.2 28.6 18.2 19.6 18.7 18.1 18.4 35.5

8 9 6 8 8 8 9 7
25 29 16 17 21 19 17 14
24 76 98 45 27 18 15 24
- - - - -
1 <1 <1 <1 <1 <1 <1 1

23 23 22 23 22 24 26 29
- - - - - -

<1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5
- - - - - -

26 40 23 25 25 22 16 29
45 88.6 57.8 62.9 79.7 140 70 50
- - - - - - - -
- - - - - - - -

- - - - - - - -

- - - - - - - -
- - - - - - - -

AREA 3 - Burn Pit(s) South of Watermark Building
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

BH124 BH 4 (Stantec)

L48859-4 Stantec 4916810 4916811 4916812 4916813 4949504 4916815
11/7/2001 2010 10/30/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014

1.0 m 2.7 - 3.7 m 0.5 m 1 m 2.5 m 0.5 m 1.0 m 3.1 m

Fine* Coarse* Coarse* Fine* Fine* Fine* Coarse*

- <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
- 6 4 6.5 5.8 3.1 4.1 5.1

199 230 221 168 227 146 248 209
<1 <0.4 0.8 0.6 0.5 0.4 0.5 0.7

<0.5 0.2 0.18 0.17 0.31 0.39 0.39 0.22
23.5 22 15.5 23.1 17.3 10.8 11.1 16.6

7 8 7.6 7.6 9 5.3 5.4 9.5
14 21 19 15.5 15.6 21.8 19.7 34.4
11 35 6.3 12.3 7.9 160 154 29.6

0.05 0.06 0.02 0.03 0.05 0.09 0.03
<1 1 1.2 1.2 <1.0 <1.0 1.2 <1.0
22 22 29.5 26.5 23.7 16 21.4 24.4
- <0.05 0.9 0.5 0.4 <0.3 <0.3 0.4

<1 <1 0.1 <0.1 <0.1 <0.1 0.2 <0.1
<1 <0.3 0.17 0.12 0.17 0.11 0.09 0.2
<5 2 2 2 1.5 2.1 2.7 1.3
- <1 1.4 1.2 0.9 0.6 0.7 0.9

30 27 26.3 29 27 18.9 18.8 30.5
61.1 49 43 42 60 57 62 62

- - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
- - - - - - - -

- - 21.6 18.8 23.5 37.5 37.7 17.2

- - 0.91 1.14 0.42 1.22 1.31 8.83
- - - - - - - -

A3: 14-08

AREA 3 - Burn Pit(s) South of Watermark Building

A3: 14-09

Tables‐Rossdale Plant ‐ Gap Analysis 2016‐05‐25 Page 3 of 17



Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

4916818 4916819 4916823 4916824 4916827 4916828 4949505 4916830
10/30/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014 10/30/2014

1.0 m 1.5 m 1.0 m 2.0 m 1.0 m 1.5 m 3.1 m 4.6 m

Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine*

0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
5.2 7.1 6.4 5.4 5.3 5 5.7 5.6
368 261 284 255 507 557 248 222
0.6 0.6 0.6 0.6 0.7 0.5 0.5 0.5
0.43 0.25 0.25 0.21 0.66 1.83 0.27 0.22
14.3 14.9 19 13.4 14.9 14.6 16.4 14.7
7.3 9 10.1 7.8 8.2 7.9 8.8 8.4
26.1 16.7 23 16.6 26.8 36.8 17.2 16.3
87.5 13.2 25.4 16.1 309 1160 16.3 11.9
0.09 0.04 0.23 0.03 0.3 0.1 0.04 0.04
<1.0 <1.0 2.2 <1.0 2.3 1.2 1 <1.0
22.3 24.5 24.3 21.2 24.2 23 23.5 23
0.4 0.3 0.4 <0.3 0.4 <0.3 <0.3 0.3

<0.1 <0.1 <0.1 <0.1 0.2 0.2 0.2 <0.1
0.17 0.17 0.2 0.16 0.17 0.16 0.19 0.17
1.9 1.5 1.8 1.7 2.1 2 1.8 1.5
1.1 1 1.1 1 1.1 0.8 0.8 0.8
24.6 26.5 26.5 23.3 24.2 24.8 26.8 25.7
106 61 65 49 123 138 60 50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
- - - - - - - -

34.8 53.1 29.4 26.4 105 183 75.8 62.7

1.91 6.11 2.98 2.61 11.7 3.53 1.34 1.04
- - - - - - - -

A3:14-10 A3:14-11

AREA 3 - Burn Pit(s) South of Watermark Building

A3: 14-12
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

TH11-1

4916834 4949506 4916837 819382-2 880471-2 880471-4 880471-6 880471-8 880471-10
10/30/2014 10/30/2014 10/30/2014 8/9/2011 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

0.5 m 1.5 m 6.1 m 0.05 m 1 m 3.0 m 5.0 m 7.0 m 9.0 m

Fine* Fine* Fine* Fine Coarse Fine Fine Coarse Coarse

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
5.6 5 05.3 5.4 4.1 65 10 14 4.1
257 172 250 174 179 229 187 1080 114
0.6 0.5 0.6 0.5 0.6 1.1 0.5 1.3 0.3
0.25 0.15 0.23 0.23 0.14 0.16 0.24 0.46 0.11
18.9 13.9 14.7 16.3 11.2 27 13.3 12.5 8.1
8.3 7.4 8.6 8.8 6 12.5 8.3 8.3 5
19.5 11.3 18.7 15 9 24 15 20 6
222 12.1 010 116 9.2 18.7 9.8 22.4 4.5
0.04 0.03 0.05 0.04 0.02 0.04 0.03 0.03 0.04
1.7 <1.0 <1.0 <1 <1 <1 <1 2 <1
23 20.1 23.9 20.3 16.7 31.1 25.7 23.6 13.3
0.4 0.3 <0.3 0.5 <0.3 0.6 0.8 1.1 <0.3

<0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.5 <0.1
0.15 0.13 0.16 0.13 0.08 0.17 0.19 0.39 <0.05
1.7 1.7 1.5 2 2 1 1 3 2
0.9 0.5 0.9 1 0.6 1 1.4 1.4 <0.5
25.5 23.8 26.0 28.5 18.2 47.8 21.7 25.2 14.6
64 46 056 103 33 80 47 50 27

<0.10 <0.10 <0.10 - <0.1 <0.1 <0.1 <0.1 <0.1
- - - - 26.7 23.2 4.1 3.7 19.3

32 20.1 49.7 - - - - - -

1.77 1.51 4.41 4.5 1.4 3.2 5.1 5 3
- - - - - - - - -

AREA 3 - Burn Pit(s) South of Watermark 
Building Walterdale Bridge Footings: East of Rossdale Plant

A3: 14-13 TH12-13
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

BH119 TH10-3 TH10-4 TH10-05 TH10-6

880268-3 880268-4 880268-5 EBA - - - - - -
7/4/2012 7/4/2012 7/4/2012 2001 - - - - - -

2.0 m 3.0 m 4.0 m 0.75 m 2.3 m 3.8 0.4 m 0.75 m 1.5 m 2.2 m

Fine Fine Fine * Fine Coarse Coarse Coarse Fine Coarse

<0.2 <0.2 0.7 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
7.1 5 7.1 - 0.5 8 6.1 6 6.5 7.4
179 233 281 441 449 505 377 614 303 196
0.7 0.5 1.2 <1 1.2 1 0.9 1.2 0.7 0.6

0.12 0.23 0.44 <0.5 0.26 0.28 0.26 0.18 0.27 2
17.3 12.9 13.1 19.7 27.2 20.6 17.8 16 23.2 14.7
10 7.8 9.8 8 10.6 9.4 10 7.8 10.2 8
14 15 17 20 24 14 16 19 18 13
9.7 7.6 9.8 43 22.9 13.4 0.7 31 9.9 8.9

0.06 0.04 0.06 - 0.05 0.06 0.06 0.25 0.03 0.03
<1 <1 1 <1 <1 2 1 2 <1 <1

27.8 20.7 34.1 24 32.7 25.8 23.1 21.2 26.2 21.7
0.4 0.3 0.6 - 0.6 0.6 0.6 0.6 0.5 <0.3

<0.1 <0.1 <0.1 0.2 0.2 0.2 0.2 0.2 0.1
0.18 0.12 0.33 <1 0.23 0.23 0.17 0.14 0.22 0.18

2 1 2 <5 <1 <1 <1 1 <1 <1
0.5 0.6 0.7 - 1.4 1.3 1.3 1.9 0.8 0.7

28.8 21.9 28.8 26 46.2 36.8 31.6 24 35.2 26.9
52 43 39 94.8 79 84 66 126 69 45

<0.1 <0.1 <0.1 - - - - - - -
26.3 21.8 29.7 - - - - - - -

- - - - - - - - - -

2 0.5 1.1 - - - - - - -
- - - - - - - - - -

TH12-14 TH10-1

Walterdale Bridge Footings: East of 
Rossdale Plant Area 5 or 4:  Area Wide Fill and Hazardous Waste Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

TH10-10

M1
Dup of 

TH10-10
(1.5 m)

TH10-11

N1
Dup of

TH10-11
(0.1 m)

TH10-12 TH10-13 TH10-14 TH10-15 TH10-16

- - - - - - - - - - -
- - - - - - - - - - -

1.5 m 2.7 m 1.5 m 0.6 m 0.3 m  0.7m 3.2 m

Fine Fine Fine Fine Coarse Coarse Fine Coarse Coarse Coarse Coarse

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
6.3 5.8 6.6 0.2 6.6 7.5 6.9 8.2 8.2 7.2 5.6
354 284 382 353 620 730 402 1220 871 208 771
0.8 0.8 0.9 0.8 1 1.2 1.0 2.2 1.5 0.6 1.1

0.26 0.27 0.28 0.26 0.43 0.34 0.26 0.35 0.27 0.17 0.15
19.1 23.8 19.2 19.6 22.1 24.1 23 24 17.2 14.0 0.8
8.5 9.5 9 8.9 8.2 9.3 9.8 11.4 9.1 6.9 5.9
18 16 18 19 58 29 22 33 17 10 15

14.6 10.2 26.7 15.4 39.6 73.1 19.7 398 46.2 7.9 23.2
0.09 0.06 0.16 0.18 0.7 0.74 0.44 5.0 1.06 0.05 1.32
<1 <1 1 <1 2 2 1 2 2 1 1

26.2 25.4 25.4 24.5 50.6 32.3 28.0 29.4 24.2 29.9 16.7
0.4 <0.3 0.7 0.6 0.5 0.6 0.3 <0.3 0.4 <0.3 0.3
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.1 0.2

0.19 0.23 0.22 0.21 0.2 0.22 0.21 0.23 0.16 0.12 0.12
<1 <1 <1 1 1 <1 <1 2 1 1 1
1.1 0.9 1.1 1 1.6 1.7 1.1 2.4 2.1 0.9 1.4

30.1 39.7 33.3 33.9 27.8 31.4 38.3 36.7 28.3 24.9 21
59 61 71 73 100 77 66 85 76 37 37
- - - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -

1.5 m

TH10-7

0.3 m

Area 5 or 4:  Area Wide Fill and Hazardous Waste Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

969470-1 969470-2 969470-3 969470-4 969470-5 969470-6 969470-7 969470-8

0.1 m 0.6 m 1.3 m 0.1 m 1.6 m 3.1 m 0.8 m 1.5 m

Coarse Coarse Fine Coarse Fine Fine Fine Fine

<0.2 0.7 <0.2 <0.02 <0.02 <0.02 0.2 <0.2
6.2 6.6 6.2 4.2 6.1 6 5.8 6.7
442 344 287 185 253 229 1030 240
0.9 0.8 0.7 0.5 0.6 0.5 1.8 0.5

0.29 0.33 0.21 0.27 0.28 0.28 0.16 0.25
15.1 19.3 13.8 12.7 16 16.2 11.1 15.2
8.9 9.2 8.9 6 9.7 9.3 8.7 8.9

28.4 49.1 18.6 79.4 19.1 17.2 18.1 18.3
36.6 46.2 21.4 23.3 10.2 9.4 18.4 10.7
0.35 0.25 0.09 0.2 0.06 ` 0.17 0.14
1.2 1.4 <1 1.3 <1 <1 2.3 <1

27.2 27.6 24.2 17.6 26.4 24.8 24.2 24.3
0.4 0.4 0.4 <0.03 0.5 <0.03 0.5 0.5
0.8 0.6 0.5 0.5 0.5 0.4 0.6 0.5

0.15 0.16 0.15 0.1 0.17 0.16 0.13 0.19
1.8 2.7 1.8 2.5 1.5 1.6 2.3 1.6
1.2 1.1 0.7 0.9 0.8 0.8 2.4 0.8
27 28.4 25.9 18 28.7 28.5 23.2 26.7
79 102 65 67 67 56 45 70
- - - - - - - -
- - - - - - - -

19.7 12.7 21.9 22.8 19.9 20.3 14.6 16.8

7.9 8.84 6.52 3.17 13.2 6.1 22.2 13.7
- - - - - - - -

10/31/2013 10/31/2013 10/31/2013

TP13-2 TP13-3TP13-1

Area 5 or 4:  Area Wide Fill and Hazardous Waste Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

TP13-5

969470-10 969470-12 969470-15 969470-23 969470-24 969470-16 969470-25 969470-27
10/31/2013 10/31/2013 10/31/2013 11/1/2013 11/1/2013 10/31/2013 11/1/2013 11/1/2013

0.1 m 1.6 m 2.1 m 1.5 m 3.5 m 3.9 m 0.1 m 1.5 m

Coarse Fine Fine* Fine Fine Coarse* Coarse Fine

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
5.6 6.2 5.8 5.8 5.1 6.6 4.8 6
452 271 247 338 234 271 242 617
0.8 0.6 0.7 0.6 0.7 0.7 0.5 1

0.31 0.24 0.26 0.32 0.25 0.24 0.22 0.25
14.7 17.2 14.8 11.9 13.1 18.1 10.6 13.9

8 10.1 9.3 8.6 8.1 10.3 6.7 9.1
34.3 19.8 18.2 22.6 17.4 21.1 32.8 18.2
31.5 10.5 10.9 38.8 8.5 10.8 22.2 13.6
0.51 0.04 0.1 0.14 0.04 0.04 0.24 0.18
1.4 <1 <1 <1 <1 <1 1.2 1.8
23 28.5 26.3 22.2 23.8 27.8 20.5 24.5
0.4 0.4 0.4 0.4 <0.3 0.4 <0.3 <0.3
0.4 0.3 0.6 0.4 0.3 0.5 0.2 0.3

0.15 0.16 0.17 0.14 0.16 0.19 0.12 0.17
2.2 1.5 1.7 1.9 1.6 1.5 2.4 1.8
1.3 0.7 0.8 1.2 0.7 0.9 0.9 1.4
23 30.8 28.6 21.9 24.1 31.3 18.9 26.2
81 67 74 95 55 65 55 60
- - - - - - - -
- - - - - - - -

25 12.7 18.3 24.3 25.5 10.7 20.9 41.6

3.63 16.6 12.8 11.7 6.58 1.62 4.17 6.78
- - - - - - - -

TP13-4 TP13-6 TP13-7

Area 5 or 4:  Area Wide Fill and Hazardous Waste Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

TP13-7

969470-28 969470-29 969470-31 969470-32 969470-34 969470-36 969470-37
11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2023 11/1/2013

3.0 m 0.1 m 1.5 m 2.3 m 0.1 m 1.5 m 3.0 m

Coarse Coarse Coarse Fine Coarse Coarse Fine

<0.2 0.2 0.5 0.9 0.4 0.3 <0.2
5.4 4.1 18.8 32 4.6 11.9 4.5
111 234 3230 6620 157 2110 201
0.4 0.5 3.5 6.5 0.4 3 0.5

0.12 0.47 0.51 0.92 0.23 0.41 0.22
6.8 15.5 12.3 16.5 11.2 14 14.2
5.4 6.1 14.3 20.8 5.3 11 7.7
8.5 193 24.1 73.4 239 23.6 17.5
5.4 35.3 25.9 38.3 27.4 24.7 10

0.05 0.27 0.11 0.1 0.04 0.08 0.06
1 1.8 5.4 8.8 1.8 3.2 <1

13.9 28.1 35.1 49.4 20.8 29.7 21.2
<0.3 <0.3 0.6 1 <0.3 0.8 0.3
0.2 0.2 0.4 0.5 0.3 0.3 0.2

0.09 0.08 0.31 0.75 0.06 0.27 0.174
2.5 6.4 3.4 5.6 10.9 2.6 2
0.5 0.8 4.6 8.1 1.1 3.2 0.9

18.2 17.1 34.7 56.8 16.4 34.6 24.1
28 90 40 51 57 72 54
- - - - - - -
- - - - - - -

19.7 20.6 45.6 3.9 21.9 3.8 3.5

6.56 6.02 14.9 27.6 5.86 27.8 20.7
- - - - - - -

TP13-9TP13-8

Area 5 or 4:  Area Wide Fill and Hazardous Waste Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

R3 TH97-1 TH97-2 TH97-3 TH97-4 TH97-5

969470-39 969470-40 969470-41 969470-42 - - - - -
11/1/2013 11/1/2013 11/1/2013 11/1/2013 - - - - -

0.75 m 2.4 m 3.0 m R3 1.7 m 4.7 m 7.0 m 0.3m 6.2 m

Coarse Fine Fine Coarse Fine* Coarse* Coarse* Fine* Coarse*

0.8 <0.2 <0.2 0.6 - - - - -
29.9 5.7 4 24.8 - - - - -
6600 270 234 5800 295 107 342 493 2370
7.4 0.6 0.7 7.5 <1 <1 <1 <1 1

0.88 0.24 0.27 0.82 <0.5 0.8 <0.5 <0.5 <0.5
14.4 15.8 17.3 14.6 32.4 39.3 104.0 40.7 93.4
21.2 8.8 8.8 20.8 2.0 2.0 <1 2.0 10.0
27.1 18.6 23.2 25.5 21.0 12.0 09.0 33.0 27.0
39 11.7 11.5 33.7 12.0 9.0 8.0 322 90.0

0.12 0.07 0.04 0.12 - - - - -
9.4 <1 <1 7.9 <1 2.0 6.0 <1 5

53.7 27 25.2 52.6 12.0 24.0 68.0 26.0 50
1.3 <0.3 0.4 1.2 - - - - -
0.5 0.2 0.2 0.5 <1 <1 <1 <1 <1
0.6 0.17 0.18 0.59 <1 <1 <1 <1 <1
4.6 1.5 1.6 3.5 <5 <5 <5 <5 <5
8.6 0.8 1 7.9 - - - - -

50.8 28.2 29.7 51.8 34.0 18.0 39.0 32.0 41.0
43 64 66 46 739 38.2 52.5 81.8 100
- - - - - - - - -
- - - - - - - - -

45.9 12.9 10 44.4 - - - - -

14.7 12 11 16.6 - - - - -
- - - - - - - - -

TP13-10

Area 5 or 4:  Area Wide Fill and Hazardous Waste Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

TH97-6 TH97-7 TH97-8 TH97-9 TH97-10 A5:14-01 A5:14-02 A5:14-03 A5:14-04

- - - - - - - - -
- - - - - 10/27/2014 10/27/2014 10/27/2014 10/27/2014

0.5 m 4.0 m 0.3 m 1.7 m 1.7 m 1.5 2.0 1.0 3.0

Fine* Coarse* Fine* Fine* Fine* Fine* Fine* Fine* Fine*

- - - - - <0.02 <0.2 <0.2 <0.2
- - - - - 5.5 5.5 6.9 6.3

330 1150 218 325 274 194 198 189 328
<1 1 <1 <1 <1 0.4 0.4 0.6 0.8

<0.5 <0.5 <0.5 0.8 <0.5 0.18 0.22 0.13 0.25
34.2 41.3 23.3 38 41.1 15.4 14.8 18.7 20.4

8 9 8 5 9 8.2 7.8 10.4 11.9
23 36 18 21 25 18.4 17.2 20.6 23.9
77 48 13 30 28 7.7 7.5 9.6 11.9
- - - - - 0.03 0.03 0.06 0.04
1 3 <1 <1 <1 <1.0 <1.0 <1.0 <1.0

20 26 16 25 28 23.4 21.7 33.4 34.8
- - - - - 0.3 <0.3 0.4 0.4

<1 <1 <1 <1 <1 <0.1 <0.1 <0.1 <0.1
<1 <1 <1 <1 <1 0.16 0.15 0.2 0.25
<5 <5 <5 <5 <5 1.8 1.7 1.7 1.4
- - - - - 0.7 0.6 0.7 0.6

34 45 32.0 27 29 24 25.8 31.4 36.1
121 84.7 74 74 737 45 44 51 75

- - - - - <0.10 <0.10 <0.10 <0.10
- - - - - 5.3 17.7 6.2 31.9

- - - - - - - - -

- - - - - 0.7 2.87 1.87 6.11
- - - - - - - - -

Nichol's Background: Area 5
Area 5 or 4:  Area Wide Fill and Hazardous Waste 

Storage:  See Thurber 1997
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

4922682 4922684 4922685 4922686 4949507 4922687 4949508 4922688
11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014

3.5 5 3 6 6.5 1.5 2 2.5

Fine Fine* Coarse* Fine* Fine* Coarse* Fine* Fine*

<0.2 <0.2 0.2 <0.2 <0.2 0.7 <0.2 0.2
6.8 7 9.7 9 5.3 41 9.8 12.9
469 325 856 702 284 1630 654 642
1 0.8 1.4 1.3 0.7 2.8 1.2 1.2

0.26 0.3 0.33 0.33 0.16 3.16 0.6 0.42
15.3 19.2 13.8 16 13.8 19.2 17.2 13.7
9.5 10.3 9.1 10.6 7.5 11.7 8.9 9.3
29.7 23.5 54.2 21.8 12.8 79.6 31.5 25.8
28.7 13.5 34.2 16.3 7.1 148 43.4 49.8
0.39 0.11 0.27 0.09 0.06 1.15 1.07 0.5
1.1 1 1.5 2.5 1.1 4.5 1.4 1.9
25.9 28.4 25 26.4 28.1 38.2 40 26.2
0.5 0.4 0.4 0.5 <0.3 0.7 0.5 0.6
0.1 0.1 0.2 0.2 0.1 0.8 0.2 0.2
0.23 0.25 0.27 0.26 0.15 0.97 0.26 0.29
1.1 1.1 1.4 1.2 2.2 2.4 2 1.4
1.1 1 1.6 1.5 1 3.2 1.4 1.3
27.7 32.3 27.3 31.5 23.1 34.2 26.7 26.9
72 73 88 67 41 147 73 69

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
6.2 12 4.2 4.2 - 31.2 - 3.8

- - - - 18.8 - 24.5 -

19.2 9.58 27.6 33.1 11.6 17.6 15.4 18.2
- - - - - - - -

A6: 14-16

Area 6:  Bottom Ash & COE Supplemental Investigation

A6: 14-15A6:14-14
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

A6: 14‐16

4922689 4922691 4922692 4922693 4949509 5465503 5465504 5465505
11/3/2014 11/3/2014 11/3/2014 11/3/2014 11/3/2014 7/21/2016 7/21/2016 7/21/2016

4.5 3.5 5.5 6.5 8 1.2-1.4 2.7-2.9 3.4-3.6

Fine* Fine* Coarse* Fine* Coarse*

<0.2 <0.2 0.3 0.3 <0.2 0.4 0.2 0.5
5.9 6.8 4.9 5.2 5.5 7.5 4.5 7.2
320 320 1460 1750 387 144 78 318
0.7 0.7 2.2 2.6 0.7 0.5 0.3 0.8
0.25 0.29 0.09 0.11 0.16 0.17 0.1 0.23
14.9 17.5 4.7 5 11.1 12.9 6.4 16.9
8.9 10 5.6 6.5 6.6 6 4.5 8.2
21.7 20.7 12 13.9 11.9 12.8 6.3 17.2
16.5 18.3 7.5 8.4 <4.9 6.8 4.3 9.1
0.08 0.06 0.06 0.06 0.02 0.06 <0.05 0.06

1 <1.0 8.2 3.8 1.4 <1.0 <1.0 1
23.5 28.9 17.4 18.6 27.9 19.5 12.5 26.3
0.3 0.4 1.2 0.8 <0.3 <0.3 <0.3 0.4
0.1 0.2 0.2 0.3 <0.1 <0.1 <0.1 <0.1
0.19 0.24 0.17 0.17 0.11 0.1 0.07 0.14
1.1 <1.0 2.3 2.3 3.1 <1.0 <1.0 <1.0
0.9 0.9 4.9 4.7 1 0.6 <0.5 1
25.7 30.4 17 19.7 26.4 16.7 12 21.9
53 74 11 13 27 41 28 61

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
9.7 28.2 16.2 7.7 -

- - - - 33.9

29.6 9.56 37.5 30.9 3.42
- - - - - 0.25 0.39 0.98

Area 6:  Bottom Ash & COE Supplemental Investigation

A6: 14-17 BH16-01
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

5465506 5465507 5465508 5465509 5465510 5459364 5459365 5459366
7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/21/2016

1.1-1.3 2.7-3.0 4.9-5.1 1.2-1.4 1.9-2.1 0.6-0.8 1.5-1.6 2.2-2.4

0.6 1.1 0.7 0.4 0.6 1.9 0.7 0.6
7.7 9 7.5 6.8 7 9.4 8.1 9.3
319 495 402 201 249 681 456 188
0.8 1.2 0.9 0.6 0.8 1.1 0.8 0.5
0.23 0.31 0.25 0.21 0.25 0.28 0.25 0.22
14.1 18.1 21.3 19.2 14.5 23.1 21.1 17.9
7.1 9.2 8.7 6.7 7.7 9.4 9.4 8.1
23 24.6 21 11 15.9 24.8 20.3 15.7

13.1 29.8 23.5 8.3 15.4 27.7 15.6 7.6
0.09 0.85 0.19 0.1 0.13 0.85 0.28 0.05
1.2 1.3 1.1 <1.0 1.8 1.5 1.3 1
23.7 29.1 27.7 29.3 23.8 36.3 29.9 25.1
0.4 0.4 0.4 <0.3 <0.3 0.5 0.4 0.3

<0.1 <0.1 <0.1 0.1 <0.1 0.1 <0.1 <0.1
0.14 0.15 0.14 0.11 0.14 0.18 0.17 0.14
<1.0 6.9 1.1 <1.0 <1.0 5.5 1.2 <1.0

1 1.4 1.1 0.8 0.7 1.5 1 0.7
21.4 25.1 26 18.8 21.7 26.1 25.7 23.1
55 89 72 44 69 81 76 60

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
- - -

44.9 35.2 38.2

- - -
2.99 6.22 9.98 0.63 3.79 0.84 2.94 2.14

Area 6:  Bottom Ash & COE Supplemental Investigation

BH16-03BH16-02 BH16-04

Tables‐Rossdale Plant ‐ Gap Analysis 2016‐05‐25 Page 15 of 17



Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

5459367 5459368 5459369 5459370 5459371 5459372 5459373 5459374
7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/21/2016 7/23/2016 7/23/2016

0.5-0.7 3.5-3.7 5.6-5.8 0.6-0.8 2.9-3.1 5.2-5.4 1.0-1.2 1.8-2.0

0.2 1.2 0.5 1.1 2 0.5 0.9 0.7
5.6 9.2 7.5 9.4 11.5 7.5 7.4 8.1
97 658 230 562 1450 232 322 421
0.3 1.3 0.4 1.2 2.3 0.5 0.6 0.8
0.12 0.34 0.23 0.35 0.48 0.22 0.26 0.27
6.7 19.8 15.8 19.9 19.2 13.8 29.8 16.5
4.9 9.9 7.7 10.4 12.1 7.7 8.2 8.5
7.8 52.7 14.6 33.2 66.7 22.6 20.3 30.2
5.3 27.7 8.8 30.6 59.3 8.1 25.3 20
0.07 0.39 0.05 0.38 1.14 0.07 0.15 0.23
<1.0 1.6 <1.0 1.5 3.2 1.1 1 1.1
13.1 31.1 22.9 30.7 35.5 22.3 28.4 25.3
<0.3 0.5 <0.3 0.4 0.6 <0.3 <0.3 0.4
<0.1 0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.1
0.1 0.18 0.13 0.18 0.19 0.13 0.14 0.14

<1.0 3 <1.0 2.4 4.1 <1.0 <1.0 2.5
<0.5 1.5 0.7 1.2 3.1 0.7 0.9 1.2
10.2 26.9 22 26.6 32.8 20 23.6 23.8
33 99 58 97 134 58 94 75

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
- - - - - - - -

12 20.4 10.7 11.4 10.5 16.7 11.6 13.5

- - - - - - - -
0.76 11.9 5.42 6.39 22.5 6.75 0.39 2.32

Area 6:  Bottom Ash & COE Supplemental Investigation

BH16-06BH16-05 BH16-07
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Table 1 - Soil Inorganic

Human - 
Direct Soil 

Contact

Vapour 
Inhalation - 

Slab Building 
Type (Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact (Fine 
or Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Metals

Antimony (Sb) mg/kg 0.20 - - - - 20
Arsenic (As) mg/kg 0.20 21 - - - 17
Barium (Ba) mg/kg 5.0 - - - - 500

Beryllium (Be) mg/kg 1.0 - - - - 5
Cadmium (Cd) mg/kg 0.50 14 - - - 10
Chromium (Cr) mg/kg 0.50 220 - - - 64

Cobalt (Co) mg/kg 1.0 - - - - 20
Copper (Cu) mg/kg 2.0 1,100 - - - 63
Lead (Pb) mg/kg 5.0 140 - - - 300

Mercury (Hg) mg/kg 0.050 6.6 - - - 12
Molybdenum (Mo) mg/kg 1.0 - - - - 4

Nickel (Ni) mg/kg 2.0 - - - - 45
Selenium (Se) mg/kg 0.50 80 - - - 1

Silver (Ag) mg/kg 1.0 - - - - 20
Thallium (Tl) mg/kg 0.50 1 - - - 1.4

Tin (Sn) mg/kg 5.0 - - - - 5
Uranium (U) mg/kg 2.0 23 - - - 500

Vanadium (V) mg/kg 1.0 - - - - 130
Zinc (Zn) mg/kg 10 - - - - 200

Hexavalent Chromium mg/kg 0.10 - - - - 0.4
Barium (Barite) NR NR -

Barium (Ba)
[0.1CaCl2-Extractable] mg/kg 5.0 - - - - 250 2

Boron (B), Hot Water Ext. 3 mg/kg 1.0 - - - - -
Boron  (B), Sat Paste mg/kg 0.1 7500 118 5 3.3

Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remediation Guideline Values for R
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2 - Alberta Soil Remediation Guidelines for Barite: Environmental Health and Human Health (February 2008)
3 - Hot Water Extractable Boron value is bolded and shaded green if the concentration is >10 mg/kg.  See text for rationale.
4- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECO
NR - Not Reported

                      Sample ID

Parameter

Units Detection 
Limits

Guideline 1

TH92-A

5459375 5459376 5459377 5459378 5459379 Thurber
7/23/2016 7/23/2016 7/23/2016 7/23/2016 7/23/2016 1992

4.6-4.8 6.1-6.3 0.5-0.8 3.6-3.8 5.0-5.2 3.8 - 4.6 m

Coarse*

1.3 0.5 0.6 1.1 0.7 -
8.7 8.1 8.8 8.5 8.7 -
445 284 340 242 488 1470
0.9 0.6 0.6 0.7 0.9 8.1
0.25 0.27 0.28 0.23 0.28 1.1
21.2 20 20 25 17.5 7.3
8.2 9.3 9.1 9.4 8.8 20
35.3 20.2 20.2 28 20.7 27.3
25.4 9.9 13.6 33.8 16.4 54
0.23 0.06 0.33 0.12 0.37 -
1.2 <1.0 1 1.4 1.7 <2
26.3 27.7 28.7 34.2 26.8 39
0.3 <0.3 <0.3 0.3 0.3 -

<0.1 0.1 <0.1 0.1 0.1 -
0.14 0.17 0.17 0.16 0.17 -
1.9 <1.0 <1.0 1 <1.0 -
1.2 0.9 0.9 0.9 1.2 -
24 27.1 25.5 26 25.1 40.9
77 71 76 75 72 55.7

<0.10 <0.10 <0.10 <0.10 <0.10 -
- - - - - -

16.9 10.8 47.1 14.8 26.3 -

- - - - - -
3.48 2.56 0.22 2.08 2.92 -

Area 6:  Bottom Ash & COE Supplemental Investigation

BH16-08BH16-07

Tables‐Rossdale Plant ‐ Gap Analysis 2016‐05‐25 Page 17 of 17



Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

A1: 14-18 A1: 14-19 LF-01 MW104 MW109 MW202

Laboratory Sample ID 4937576 4937577 4937580 4949503 4937582 L48003-4 L48003-8 L53452-1 L53452-2 L53452-3
Sample Date 19-Nov-2014 19-Nov-2014 19-Nov-2014 19-Nov-2014 19-Nov-2014 29-Oct-01 29-Oct-01 19-Dec-01 19-Dec-01 19-Dec-01

Sample Depth 1.5 m 1.0 m 1.0 m 1.5 m 6 m 7.6 m 6.8 m 12.9 m 8.7 m

Soil Particle Size 4 Fine Course* Fine* Fine*
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31 - - - - <0.005 0.06 0.04 <0.01 <0.01 <0.01
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55 - - - - <0.01 0.28 0.74 0.04 0.05 <0.01

Styrene mg/kg 0.050 10,000 220 210 0.8 - - - - - - - - - - -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75 - - - - <0.04 0.02 0.04 0.01 <0.01 <0.01
o-Xylene mg/kg 0.050 - - - - - - - - - - - - - - -

m+p-Xylene mg/kg 0.050 - - - - - - - - - - - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95 - - - - <0.03 1.2 3.3 0.15 0.27 <0.01
MTBE mg/kg NR - - - - - - - - - - - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210 / 30 - - - - <10 110 130 65 82 <5
F1-BTEX mg/kg 10 - - - - - - - - - <10 110 130 65 82 <5

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130 300/ 160 - - - - <50 7 350 160 67 <5
F2-Napth mg/kg NR - - - - - - - - - - - 350 - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300 2600/ 600 - - - - <50 12000 11000 13000 2000 14
F3 -PAH mg/kg NR - - - - - - - - - - - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800 10000/ 5600 - - - - <100 7700 8300 5800 920 <5
F4G-SG (GHH-Silica) mg/kg NR - - - - - - - - - - 20000 21000 20000 3300 200
Total Hydrocarbons mg/kg NR - - - - - - - - - - 20000 20000 19000 3100 14

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 - <0.05 <0.05 <0.05 <0.05 - - - - - -

Acenaphthylene mg/kg 0.010 - - - - - <0.05 <0.05 <0.05 <0.05 - - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5 <0.003 <0.003 0.007 <0.003 - - - - - -

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 - <0.01 <0.01 <0.01 <0.01 - - <0.1 - - -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20 <0.05 <0.05 <0.05 <0.05 - - <0.1 - - -

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - - <0.05 <0.05 <0.05 <0.05 - - 0.1 - - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - - <0.05 <0.05 <0.05 <0.05 - - - - - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - - <0.05 <0.05 <0.05 <0.05 - - <0.1 - - -

Chrysene mg/kg 0.010 - - 19 - - <0.05 <0.05 <0.05 <0.05 - - - - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - - <0.05 <0.05 <0.05 <0.05 - - <0.1 - - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50 <0.01 <0.01 0.02 <0.01 - - - - - -
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 - <0.05 <0.05 <0.05 <0.05 - - - - - -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - - <0.05 <0.05 <0.05 <0.05 - - <0.1 - - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 - 0.01 <0.010 0.013 <0.010 - - 3.5 - - -

Phenanthrene mg/kg 0.010 - - - 0.061 - 0.03 <0.01 0.03 0.01 - - 0.8 - - -
Pyrene mg/kg 0.010 2,100 - - 0.04 - <0.01 0.02 0.02 <0.01 - - 0.4 - - -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - - <0.001 <0.001 <0.001 <0.001 - - - - - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - - <0.001 <0.001 <0.001 <0.001 - - - - - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - - - - - - - - - - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Residential/Parkland Land Use - All Exposure Pathways
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM from comparison with lab sample descriptions and sub-surface investigation logs.
3 - Subsoil guidelines apply to depths greater han 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

AREA 3 - Burn Pit(s) South of Watermark Building                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1 Natural Gas Metering Station or Area 5 (fill)

A1: 14-20 MW201Tier 1 Subsurface 
Remediation 
Guidelines 3
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

MW203 MW301 MW302 BH3 BH112 BH124 BH1 / MW1 BH401 BH402 BH403 BH 4 (stantec)

L53452-4 L48859-4 S69401
19-Dec-01 6-Mar-02 6-Mar-02 2001 7-Nov-01 2-Mar-10

8.4 m 2.7m 3.0m 0.5 m 1.5 m 1 m 2.7 - 3.7 m

Fine* Fine* Fine*

<0.01 <0.01 <0.01 0.14 0.02 <0.01 0.11 <0.01 <0.01 <0.01 <0.0050
<0.01 <0.01 <0.01 0.25 0.07 <0.01 6 <0.01 <0.01 <0.01 <0 010

- - - - - - - - - - -
<0.01 <0.01 <0.01 0.03 0.03 <0.01 0.89 <0.01 <0.01 <0.01 <0 020

- - - - - - - - - - -
- - - - - - - - - - -

<0.01 <0.01 <0.01 2.2 0.08 <0.01 5.5 <0.01 <0.01 <0.01 <0 040
- - - - - - - - - - -

<5 <5 <5 - <5 <5 93 <5 <5 <5 34
<5 - - - - <5 - - - - 34
<5 <5 74 - 460 <5 1700 <5 7 130 -
- - - - - - - - - - -

26 91 2100 - 44,000 71 23,000 <5 <5 1800 4900
- - - - - - - - - - -
5 79 1700 - 37,000 <5 17,000 8 <5 3800 2600

400 170 3900 - 100,000 200 42,000 - - - 12000
31 - - - - 71 - - - - -

- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - <0.1 - - - - - - -
- - - <0.1 - - - - - - -
- - - <0.1 - - - - - - -
- - - - - - - - - - -
- - - <0.1 - - - - - - -
- - - - - - - - - - -
- - - <0.1 - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - <0.1 - - - - - - -
- - - 0.8 - - - - - - -
- - - 0.3 - - - - - - -
- - - 0.1 - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - -

AREA 3 - Burn Pit(s) South of Watermark Building
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

1036035-1 1036035-2 4916810 4916809 4916812 4916813 4916814 4916815 4916816 4916817
12-Oct-14 12-Oct-14 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014

6.7 m 8.1 m 0.5 m 2 m 2.5 m 0.5 m 1 m 3.1 m 8.3 m 9 m

Coarse* Fine* Fine* Fine* Fine* Coarse* Coarse* Coarse*

0.135 0.018 - <0.005 - - <0 005 - <0.005 -
0.57 <0.01 - <0.010 - - <0 010 - <0.010 -

- - - <0.010 - - <0 010 - <0.010 -
0 04 <0.04 - <0.02 - - <0.02 - <0.02 -

- - - - - - - - - -
- - - - - - - - - -

2.06 0.07 - <0.03 - - <0.03 - <0.03 -
- - - - - - - - - -

60 <10 - <10 - - <10 - <10 -
57 <10 - <10 - - <10 - <10 -

557 <50 - <50 - - <50 - <50 -
- - - - - - - - - -

15400 66 - <50 - - 281 - <50 -
- - - - - - - - - -

14100 <100 - <100 - - 275 - <100 -
22500 <100 - - - - - - - -

- - - - - - - - - -

<0.5 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.05
<0.5 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.05
0.12 0.006 0.082 - <0.003 0.041 0.066 0.003 - <0.003
0.1 0.01 0.080 - <0.01 0.130 0.180 <0.01 - <0.01

<0.5 <0.05 0.06 - <0.05 0.12 0.15 <0.05 - <0.05
<0.5 <0.05 0.07 - <0.05 0.13 0.21 <0.05 - <0.05
<0.5 <0.05 <0.05 - <0.05 0.08 0.1 <0.05 - <0.05
<0.5 <0.05 <0.05 - <0.05 0.06 0.08 <0.05 - <0.05
<0.5 <0.05 0.07 - <0.05 0.17 0.19 <0.05 - <0.05
<0.5 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 - <0.05
0.2 0.01 0.17 - 0.01 0.17 0.3 0.02 - 0.01

<0.5 <0.05 0.05 - <0.05 <0.05 <0.05 <0.05 - <0.05
<0.5 <0.05 <0.05 - <0.05 0.06 0.11 <0.05 - <0.05
4.79 0.152 0.062 - 0.017 0.011 0.042 <0.010 - <0.010
1.19 0.08 0.24 - 0.04 0.14 0.23 0.01 - 0.01
0.76 0.02 0.14 - 0.02 0.19 0.29 0.02 - 0.02
0.3 0.003 0.097 - <0.001 0.376 0.526 <0.001 - <0.001
- - 0.187 - <0.001 0.727 1.02 <0.001 - <0.001

- - - - - - 0.06 - - -

A3: 14-08MW14-1 A3: 14-09 A3: 14-09

AREA 3 - Burn Pit(s) South of Watermark Building
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

A3:14-10 A3:14-11

4916818 4916819 4916820 4916821 4916822 4916823 4916824 4916825 4916826
30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014

1 m 1.5m 2 m 6.1 m 0.5 m 1 m 2 m 4.6 m 9.8 m

Fine* Fine* Fine* Coarse* Fine* Fine* Fine* Fine* Coarse*

- - <0.005 - <0.005 - - <0.005 <0.005
- - <0.010 - <0.010 - - <0.010 <0.010
- - <0.010 - <0.010 - - <0.010 <0.010
- - <0.02 - <0.02 - - <0.02 <0.02
- - - - - - - - -
- - - - - - - - -
- - <0.03 - <0.03 - - <0.03 <0.03
- - - - - - - - -
- - <10 - <10 - - <10 <10
- - <10 - <10 - - <10 <10
- - <50 - <50 - - <50 <50
- - - - - - - - -
- - <50 - 1,890 - - <50 <50
- - - - - - - - -
- - <100 - 1,230 - - <100 <100
- - - - - - - - -
- - - - - - - - -

<0.05 <0.05 - <0.05 - <0.05 0.05 - <0.05
0.15 <0.05 - <0.05 - <0.05 <0.05 - <0.05

0.292 0.026 - <0.003 - 0.113 0.165 - 0.005
0.280 0.040 - <0.01 - 0.280 0.330 - 0.010
0.25 0.07 - <0.05 - 0.30 0.33 - <0.05
0.32 0.09 - <0.05 - 0.26 0.3 - <0.05
0.16 <0.05 - <0.05 - 0.06 0.08 - <0.05
0.18 <0.05 - <0.05 - 0.13 0.18 - <0.05
0.26 0.06 - <0.05 - 0.19 0.26 - <0.05
0.05 <0.05 - <0.05 - <0.05 <0.05 - <0.05
0.47 0.1 - <0.01 - 0.4 0.54 - 0.03

<0.05 <0.05 - <0.05 - <0.05 0.06 - <0.05
0.21 <0.05 - <0.05 - 0.11 0.13 - <0.05

0.048 0.057 - 0.01 - 0.026 0.022 - <0.010
0.28 0.09 - 0.03 - 0.41 0.51 - 0.02
0.53 0.09 - 0.01 - 0.49 0.49 - 0.04
1.02 0.101 - <0.001 - 0.799 1.02 - 0.003
1.97 0.194 - <0.001 - 1.54 1.97 - 0.006

0.15 - - - - 0.08 0.10 - -

AREA 3 - Burn Pit(s) South of Watermark Building
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1 AREA 3 - Burn Pit(s) South of Watermark Building

A3: 14-12

4916827 4916828 4916829 4916830 4916831 4916832 4916833 4916834 4916835
30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014 30-Oct-2014

1 m 1.5 m 3.8 m 4.6 m 6.9 m 7.5 m 10.5 m 0.5 m 3.8 m

Fine* Fine* Fine* Fine* Coarse* Coarse* Bedrock* Fine* Fine*

- - 0.045 - <0.005 <0 005 <0.005 - <0.005
- - 2.49 - <0.010 <0 010 0.033 - 0.011
- - <0.010 - <0.010 <0 010 <0.010 - <0.010
- - 1.81 - 0.03 <0.02 0.03 - <0.02
- - - - - - - - -
- - - - - - - - -
- - 28 - <0.03 <0.03 0.31 - 0.06
- - - - - - - - -
- - 1410 - <10 <10 32 - 38
- - 1380 - <10 <10 32 - 38
- - 4540 - <50 <50 217 - 278
- - - - - - - - -
- - 21,000 - <50 64 1,500 - 10,400
- - - - - - - - -
- - 20,000 - <100 <100 1,250 - 5,680
- - - - - - - - -
- - - - - - - - -

0.39 0.43 - 0.07 - <0.05 <0.05 <0.05 -
0.14 0.32 - 0.05 - <0.05 <0.05 <0.05 -
1.41 0.766 - 0.057 - <0 003 0.009 0.015 -

1.660 0.650 - 0.080 - <0 01 0.020 0.030 -
0.33 0.64 - 0.05 - <0.05 <0.05 <0.05 -
0.37 0.42 - 0.07 - <0.05 <0.05 0.05 -
0.38 0.36 - <0.05 - <0.05 <0.05 <0.05 -

<0.05 0.17 - <0.05 - <0.05 <0.05 <0.05 -
1.81 1.32 - 0.1 - <0 05 <0.05 <0.05 -
0.15 0.07 - <0.05 - <0.05 <0.05 <0.05 -
1.28 1.02 - 0.14 - <0.01 0.03 0.05 -
1.37 1.36 - 0.16 - <0.05 <0.05 <0.05 -
0.29 0.24 - <0.05 - <0.05 <0.05 <0.05 -

0.957 19.6 - 6.22 - 0.036 0.858 <0.010 -
13.3 6.8 - 0.43 - <0.01 0.13 0.04 -
10.4 3.56 - 0.22 - 0.01 0.09 0.06 -
1.08 1.36 - 0.096 - <0 001 0.006 0.045 -
2.08 2.64 - 0.184 - <0 001 0.013 0.086 -

0.73 0.87 - - - - - - -

A3: 14-13A3: 14-12
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

TH11-1

4916836 4916837 4916838 819382-1 880471-2 880471-4 880471-6 880471-8 880471-10 880268-3 880268-4 880268-5
30-Oct-2014 30-Oct-2014 30-Oct-2014 9-Aug-2011 6-Jul-12 6-Jul-12 6-Jul-12 6-Jul-12 6-Jul-12 4-Jul-12 4-Jul-12 4-Jul-12

5.3 m 6.1 m 7.5 m 4.5 m 1.0 m 3.0 m 5.0 m 7.0 m 9.0 m 2.0 m 3.0 m 4.0 m

Fine* Fine* Fine* Fine Coarse Fine Fine Coarse Coarse Fine Fine Fine

<0 005 - - - <0.005 <0.005 <0.005 <0 005 <0.005 <0.005 <0.005 <0.005
<0 010 - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0 010 - - - - - - - - - - -
<0.02 - - - <0.02 <0.02 <0.02 <0 02 <0.02 <0.02 <0.02 <0.02

- - - - - - - - - - - -
- - - - - - - - - - - -

<0.03 - - - <0.03 <0.03 <0.03 <0 03 <0.03 <0.03 <0.03 <0.03
- - - - - - - - - - - -

<10 - - - <10 <10 <10 <10 <10 <10 <10 <10
<10 - - - - - - - - - - -
<50 - - - <50 <50 <50 <50 <50 <50 <50 <50

- - - - - - - - - - - -
<50 - - - <50 <50 <50 <50 <50 <50 <50 <50

- - - - - - - - - - - -
<100 - - - <100 <100 <100 <100 <100 <100 <100 <100

- - - - - - - - - - - -
- - - - - - - - - - - -

- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.021 <0.003 0.01 0.004 0.011 <0.003 0.032 <0.003 0.005 0.004 <0.003
- 0.04 <0.01 0.02 <0.01 0.020 <0.01 0.080 <0.01 <0.01 0.010 <0.01
- 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 0 07 <0.05 <0.05 <0.05 <0.05
- 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 0 01 <0.05 <0.05 <0.05 0.06
- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 06 <0.05 <0.05 <0.05 <0.05
- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 07 <0.05 <0.05 <0.05 <0.05
- 0.06 0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 <0.05
- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.1 0.02 0.04 0.01 0.05 0.01 0.11 <0.01 0.02 0.02 0.01
- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0 07 <0.05 <0.05 <0.05 <0.05
- 0.069 0.033 0 011 0.022 <0.010 <0.010 0.201 <0.010 0.012 <0.010 0.034
- 0.1 0.07 0.04 0.02 0.04 0.01 0.16 <0.01 0.04 0.02 0.07
- 0.1 0.03 0.05 0.01 0.04 0.02 0.11 <0.01 0.02 0.02 0.02
- 0.098 0.003 - <0.001 0.006 <0.001 0.353 <0.001 <0.001 0.003 0.043
- 0.188 0.005 0 012 <0.001 0.012 <0.001 0.682 <0.001 <0.001 0.006 0.081

- - - - - - - - - - - -

A3: 14-13

AREA 3 - Burn Pit(s) South of Watermark Building

TH12-14TH12-13

Walterdale Bridge Walterdale Bridge
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

TH10-4 TH10-05

- - - - - - - - - - -
- - - - - - - - - - -

0.1 m 2.3 0.4 m 1.6 m 0.75 m 1.5 m 0.6 m 1.3 m 2.3 m Dup at 2.3 
m 2.7 m 0.3 m 0.7 m 2.9 m

Coarse Fine Coarse Fine Coarse Fine ….. Fine Fine Fine Fine Fine Fine Fine

0.027 <0.004 - <0 004 <0 004 <0.004 - <0.004 - - <0 004 <0.004 - -
0.01 <0.010 - <0 010 <0 010 <0.010 - <0.010 - - <0 010 <0.010 - -

- - - - - - - - - - - - - -
0.042 <0.005 - <0 005 <0 018 <0.005 - <0.005 - - <0 005 0.012 - -

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -

0.05 <0.010 - <0 010 0 02 <0.010 - <0.010 - - <0 010 0.02 - -
- - - - - - - - - - - - - -

<4 <4 - <4 <4 <4 - <4 - - <4 <4 - -
- - - - - - - - - - - - - -

<10 <10 - 15 20 19 - 20 - - 22 <10 - -
- - - - - - - - - - - - - -

402 219 - 112 190 147 - 109 - - 125 170 - -
- - - - - - - - - - - - - -

660 175 - <20 190 <20 - <20 - - <20 123 - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -

- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - <0.05 <0.05
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - 0.28 <0.05
- - 0.005 - 0.015 <0.003 0.011 - 0.015 0.009 - - 0.436 0.004
- - <0.01 - 0.040 <0.01 0.010 - 0.030 0.020 - - 1.030 0.030
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - 0.76 <0.05
- - <0.05 - 0 06 <0.05 <0.05 - <0.05 <0.05 - - 1.06 <0.05
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - 0.23 <0.05
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - 0.61 <0.05
- - <0.05 - 0 08 <0.05 <0.05 - 0.05 <0.05 - - 1.67 0.07
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - 0.11 <0.05
- - 0.02 - 0.11 <0.01 0.05 - 0.05 0.03 - - 2.81 0.02
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - <0.05 <0.05
- - <0.05 - <0.05 <0.05 <0.05 - <0.05 <0.05 - - 0.38 <0.05
- - 0.043 - 0.065 0.011 0.037 - 0.021 0.011 - - 0.124 0.038
- - 0.04 - 0.12 0.04 0.08 - 0.05 0.03 - - 1.27 0.08
- - - - 0.11 <0.01 0.04 - 0.04 0.03 - - 2.23 0.03
- - <0.001 - 0 06 <0.001 0.003 - 0.012 0.006 - - 3.41 0.013
- - <0.001 - 0.114 <0.001 0.006 - 0.024 0.012 - - 6.59 0.026

- - - - - - - - - - - - 1.20 -

<MDL

< MDL

HP / LP Plants & Area Wide Fill:  Thurber Reports

TH10-3TH10-1 TH10-6 TH10-7 TH10-9
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

TH10-12

- - - - - - -
- - - - - - -

0.2 m 1.5 m Dup at   
1.5 m 0.76 m 3.6 m 1.5 m 0.7 m 1.6 m Dup at   

1.6 m 0.3 m 1.5 m 3.05 m 0.7 m 1.0 m 1.6 m

Fine Fine Fine Coarse Fine Fine Coarse Fine Fine Coarse Coarse Fine Coarse Fine Fine

- <0.004 <0.004 - <0.004 <0.004 - <0.004 <0.004 - - <0 004 - <0.004 -
- <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - - <0 010 - <0.010 -
- - - - - - - - - - - - - - -
- <0.005 <0.005 - <0.005 <0.005 - <0.005 <0.005 - - <0 005 - 0.013 -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- <0.010 <0.010 - <0.010 <0.010 - <0.010 <0.010 - - <0 010 - 0.02 -
- - - - - - - - - - - - - - -
- <4 <4 - <4 <4 - <4 <4 - - <4 - <4 -
- - - - - - - - - - - - - - -
- 13 16 - 15 17 - 14 19 - - 19 - 17 -
- - - - - - - - - - - - - - -
- 60 62 - 47 154 - 117 130 - - 99 - 105 -
- - - - - - - - - - - - - - -
- <20 <20 - <20 <20 - <20 <20 - - <20 - <20 -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

- - - - - - 0.14 - - - <0.05 - - - <0.05
- - - - - - 0.05 - - - <0.05 - - - <0.05
- - - - - - 0.472 - - - 0.003 - - - <0.01
- - - - - - 2.23 - - - 0.030 - - - <0.01
- - - - - - 1.88 - - - <0.05 - - - <0.05
- - - - - - 1.72 - - - <0.05 - - - <0.05
- - - - - - 0.7 - - - <0.05 - - - <0.05
- - - - - - 1.45 - - - <0.05 - - - <0.05
- - - - - - 2 23 - - - <0.05 - - - <0.05
- - - - - - 0.32 - - - <0.05 - - - <0.05
- - - - - - 4.35 - - - 0.03 - - - <0.01
- - - - - - 0.11 - - - <0.05 - - - <0.05
- - - - - - 0.91 - - - <0.05 - - - <0.05
- - - - - - 0.037 - - - <0.010 - - - 0.29
- - - - - - 2.12 - - - 0.01 - - - 0.05
- - - - - - 3.82 - - - 0.04 - - - 0.01
- - - - - - 7.54 - - - 0.01 - - - <0.001
- - - - - - 14.6 - - - 0.019 - - - <0.001

- - - - - - 2.86 - - - - - - - -

< MDL < MDL < MDL < MDL < MDL

< MDL < MDL < MDL

HP / LP Plants & Area Wide 
Fill:  Thurber Reports

Areas 4 & 5:  Hazardous Waste Storage & Area Wide Fill:  Thurber Reports

TH10-11 TH10-13 TH10-14 TH10-15TH10-10
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

TH97-10

- - - 871136-1 871136-2 871136-3 871136-4 871136-5 871136-6 871136-7 871136-8 871136-9
- - - 5/16/2012 5/16/2012 5/16/2012 5/16/2012 5/16/2012 5/16/2012 5/16/2012 5/16/2012 5/16/2012

0.7 m 1.6 m 3.2 m 1.7 m 1.0 m 1.5 m 1.5 m 2.3 m 0.75 m 1.5 m 0.75 m 1.5 m 1.5 m (dup)

Coarse Coarse Coarse Fine* Fine Fine Fine Fine Coarse Fine Coarse Fine Fine

- - <0.004 - - - - - - - - - -
- - <0.010 - - - - - - - - - -
- - - - - - - - - - - - -
- - <0.005 - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - <0.010 - - - - - - - - - -
- - - - - - - - - - - -
- - <4 - - - - - - - - - -
- - - - - - - - - - - - -
- - 23 - - - - - - - - - -
- - - - - - - - - - - - -
- - 135 - - - - - - - - - -
- - - - - - - - - - - - -
- - <20 - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

- <0.05 - <0.010 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- <0.05 - <0.010 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.004 - <0.0040 0.068 0.006 0.004 <0.003 0.003 0.018 0.018 0.014 0.016
- <0.01 - <0.010 0.12 0.02 0.01 <0.01 0.01 0.04 0.04 0.02 0.02
- <0.05 - 0.013 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05 <0.05
- <0.05 - 0.011 0.12 <0.05 <0.05 <0.05 <0.05 0.05 0.05 <0.05 <0.05
- <0.05 - 0.017 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- <0.05 - <0.010 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- <0.05 - 0.011 0.13 <0.05 <0.05 <0.05 <0.05 0.05 0.05 <0.05 <0.05
- <0.05 - <0.010 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.03 - 0.017 0.36 0.04 0.03 0.02 0.03 0.09 0.08 0.04 0.04
- <0.05 - <0.010 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- <0.05 - <0.010 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.045 - <0.010 0.025 0.25 0.018 <0.010 <0.010 0 018 <0.010 <0.010 <0.010
- 0.05 - 0.021 0.2 0.07 0.03 0.01 0.02 0.07 0.05 0.04 0.04
- 0.02 - 0.016 0.28 0.05 0.03 0.03 0.03 0.08 0.09 0.05 0.05
- <0.001 - <0.050 0.421 0.006 0.003 <0.001 0.003 0.051 0.066 0.006 0.006
- <0.001 - 0.063 0.814 0.012 0.006 <0.001 0.006 0.098 0.127 0.012 0.012

- - - - - - - - - - - - -

< MDL

< MDL

Areas 4 & 5:  Hazardous Waste Storage & Area Wide Fill:  Thurber Reports
Areas 4 & 5:  Hazardous Waste Storage & Area Wide Fill:  Thurber 

Reports

TH10-16 TH12-1 TH12-2 TH12-3 TH12-4
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

969470-1 969470-3 969470-5 969470-6 969470-7 969470-9 969470-10 969470-11 969470-13 969470-14
10/31/2013 10/31/2013 10/31/2013 10/31/2013 10/31/2013 10/31/2013 10/31/2013 10/31/2013 10/31/2013 10/31/2013

0.1 m 1.3 m 1.6 m 3.1 m 0.8 m 3.0 m 0.1 m 0.7 m 2.4 m 3.0 m

Coarse Fine Fine Fine Fine Fine Coarse Fine Coarse* Fine

<0.005 - <0.005 - - <0.005 <0.005 - <0.005 -
<0.01 - <0.01 - - <0.01 <0.01 - <0.01 -

- - - - - - - - - -
<0.02 - <0.02 - - <0.02 <0.02 - <0.02 -

- - - - - - - - - -
- - - - - - - - - -

<0.03 - <0.03 - - <0.03 <0.03 - <0.03 -
- - - - - - - - - -

<10 - <10 - - <10 <10 <10 <10 -
<10 - <10 - - <10 <10 <10 <10 -
<50 - <50 - - <50 <50 - <50 -

- - - - - - - - - -
<50 - <50 - - <50 211 - <50 -

- - - - - - - - - -
<100 - <100 - - <100 256 - <100 -
<100 - <100 - - <100 509 - <100 -

- - - - - - - - - -

- <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05
- <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 - <0.05
- 0.011 <0.003 <0.003 0.045 <0.003 - 0.471 - <0 003
- 0.03 <0.01 <0.01 0.17 <0.01 - 0.79 - <0.01
- <0.05 <0.05 <0.05 0.15 <0.05 - 0.62 - <0.05
- <0.05 <0.05 <0.05 0.14 <0.05 - 0.55 - <0.05
- <0.05 <0.05 <0.05 0.07 <0.05 - 0.22 - <0 05
- <0.05 <0.05 <0.05 0.13 <0.05 - 0.51 - <0.05
- 0.06 <0.05 <0.05 0.18 <0.05 - 0.94 - <0.05
- <0.05 <0.05 <0.05 <0.05 <0.05 - 0.06 - <0.05
- 0.05 <0.01 <0.01 0.25 <0.01 - 2.08 - <0.01
- <0.05 <0.05 <0.05 <0.05 <0.05 - 0.15 - <0.05
- <0.05 <0.05 <0.05 0.08 <0.05 - 0.27 - <0.05

0.145 0.145 0.016 0.011 0.095 0.095 - 0.017 - 0.19
- 0.15 0.04 0.03 0.19 0.05 - 1.78 - 0.05
- 0.05 <0.01 <0.01 0.29 <0.01 - 1.73 - <0.01
- 0.013 <0.001 <0.001 0.632 <0.001 - 2.56 - <0 001
- 0.025 <0.001 <0.001 1.22 <0.001 - 4.94 - <0 001

- - - - 0.20 - - 0.90 - -

TP13-01 TP13-02 TP13-03

Areas 4 & 5:  Hazardous Waste Storage & Area Wide Fill:  Thurber Reports

TP13-04
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

TP13-06

969470-17 969470-18 969470-20 969470-22 969470-25 969470-26 969470-27 969470-28 969470-30 969479-33
10/31/2013 10/31/2013 10/31/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013

0.1 m 0.8 m 3.0 m 0.75 m 0.1 m 0.7 m 1.5 m 3.0 m 0.7 m 3.1 m

Coarse Coarse Fine Coarse Coarse Fine Fine Coarse Coarse Fine

<0.005 - - <0.005 <0 005 - <0.005 - - -
<0.01 - - <0.01 <0.01 - <0.01 - - -

- - - - - - - - - -
<0.02 - - <0.02 <0.02 - <0.02 - - -

- - - - - - - - - -
- - - - - - - - - -

<0.03 - - <0.03 <0.03 - <0.03 - - -
- - - - - - - - - -

<10 - - <10 <10 - <10 - - -
<10 - - <10 <10 - <10 - - -
<50 - - <50 <50 - <50 - - -

- - - - - - - - -
487 - - <50 284 - <50 - - -

- - - - - - - - - -
591 - - <100 455 - <100 - - -
967 - - <100 846 - <100 - - -

- - - - - - - - - -

- <0.05 <0.05 - - <0.05 - <0.05 <0.05 <0.05
- <0.05 <0.05 - - <0.05 - <0.05 0.05 <0.05
- <0.003 0.052 - - 0.014 - <0.003 0.092 0.014
- <0.01 <0.01 - - 0.02 - <0.01 0.09 0 08
- <0.05 <0.05 - - <0.05 - <0.05 <0.05 0 05
- <0.05 <0.05 - - <0.05 - <0.05 0.05 0 07
- <0.05 <0.05 - - <0.05 - <0.05 <0.05 <0.05
- <0.05 <0.05 - - <0.05 - <0.05 <0.05 <0 05
- <0.05 <0.05 - - <0.05 - <0.05 0.1 0.11
- <0.05 <0.05 - - <0.05 - <0.05 <0.05 <0 05
- 0.03 <0.01 - - 0.06 - <0.01 0.29 0.13
- <0.05 <0.05 - - <0.05 - <0.05 <0.05 <0 05
- <0.05 <0.05 - - <0.05 - <0.05 <0.05 <0 05
- 0.29 0.17 - - 0.029 - <0.010 0.054 0.038
- 0.03 0.05 - - 0.07 - <0.01 0.26 0.1
- 0.03 <0.01 - - 0.6 - <0.01 0.27 0.13
- <0.001 <0.001 - - 0.006 - <0.001 0.07 0.096
- <0.001 <0.001 - - 0.012 - <0.001 0.134 0.185

- - - - - - - - - -

Areas 4 & 5:  Hazardous Waste Storage & Area Wide Fill:  Thurber Reports

TP13-08TP13-07TP13-05
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

R5 A5:14-01 A5:14-02 A5:14-03 A5:14-04

969470-34 969470-35 969470-37   969470-38 969470-39 969470-41 969470-43 - - - -
11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 11/1/2013 27-Oct-14 27-Oct-14 27-Oct-14 27-Oct-14

0.1 m 0.75 m 3.0 m 0.1 m 0.75 m 3.0 m R5 1.5 m 2.0 m 1.0 m 3.0 m

Coarse Coarse Fine Coarse Coarse Fine Fine Fine* Fine* Fine* Fine*

<0 005 - - <0.005 - - - - - - -
<0.01 - - <0.01 - - - - - - -

- - - - - - - - - - -
<0.02 - - <0.02 - - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -

<0.03 - - <0.03 - - - - - - -
- - - - - - - - - - -

<10 - - <10 - - - - - - -
<10 - - <10 - - - - - - -
<50 - - <50 - - - - - - -

- - - - - - - - - - -
<50 - - 61 - - - - - - -

- - - - - - - - - - -
<100 - - <100 - - - - - - -
<100 - - <100 - - - - - - -

- - - - - - - - - - -

- <0.05 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0 05
- <0.05 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0 05
- 0.048 <0.003 - 0 004 <0.003 0.003 <0.003 <0.003 <0.003 <0.003
- 0.09 0.02 - 0.02 0.03 0.04 <0.001 <0.001 <0.001 <0.001
- <0.05 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0 05
- 0.13 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0 05
- <0.05 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0 05
- 0.07 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0 05
- 0.15 0.06 - <0.05 0.11 0.07 <0.05 <0.05 <0.05 <0 05
- <0.05 <0.05 - <0.05 <0 05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.25 0.01 - 0.02 0 02 0.03 <0.05 <0.05 <0.05 <0 05
- <0.05 <0.05 - <0.05 <0.05 <0.05 - - - -
- <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
- 0.12 0.038 - 0.182 0.037 0.054 0.01 <0.010 <0.010 <0.010
- 0.2 0.07 - 0.14 0.09 0.08 0.03 0.02 <0.01 0 01
- 0.18 0.03 - 0.03 0 04 0.05 <0.01 <0.01 <0.01 <0.01
- 0 356 0.01 - 0 006 0.015 0.016 <0.001 <0.001 <0.001 <0 001
- 0.684 0.018 - 0 012 0 03 0.032 <0.001 <0.001 <0.001 <0 001

- - - - - - - - - - -

Areas 4 & 5:  Hazardous Waste Storage & Area Wide Fill:  Thurber Report

TP13-09

Nichols Background (Area 5)

TP13-10
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

4922683 4922684 4922685 4922686 4922687 4922688 4922689 4922690 4922691 4922692 4922693
3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014 3-Nov-2014

4.0 m 5.0 m 3.0 m 6.0 m 1.5 m 2.5 m 4.5 m 7.5 m 3.5 m 5.5 m 6.5 m

Fine* Fine* Coarse* Fine* Course* Fine* Fine* Course Fine* Coarse* Fine*

- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.078 0.102 0.153 0.004 0.058 0.061 <0.003 <0.003 0.012 <0.003 <0.003
0.16 0.11 0.260 <0.01 0.060 0.250 <0.01 <0.01 0.020 <0.01 <0.01
0.15 0.14 0 <0.05 <0.05 0 <0.05 <0.05 <0.05 <0.05 <0.05
0.2 0.12 0.28 <0.05 0.09 0.34 <0.05 <0.05 0 05 <0.05 <0.05

0.07 0.08 0.09 <0.05 <0.05 0.12 <0.05 <0.05 <0.05 <0.05 <0.05
0.12 0.09 0.15 <0.05 <0.05 0.16 <0.05 <0.05 <0.05 <0.05 <0.05
0.18 0.12 0.25 <0.05 0.09 0.27 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.31 0.19 0.52 0 01 0.19 0.4 <0.01 <0.01 0.04 0.01 0.01

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.08 0.08 0.11 <0.05 <0.05 0.15 <0.05 <0.05 <0.05 <0.05 <0.05

0.024 0.027 0.034 <0 010 0.075 0.019 0.019 <0.010 0.015 0.015 0.013
0.24 0.24 0.39 0 03 0.17 0.15 0.01 <0.01 0 06 0.03 0.03
0.29 0.21 0.52 0 02 0.15 0.46 <0.01 <0.01 0 04 0.01 0.01
0.64 0.464 0.849 <0 001 0.088 0.933 <0.001 <0.001 0.042 <0.001 <0.001
1.23 0.896 1.64 <0 001 0.168 1.8 <0.001 <0.001 0 08 <0.001 <0.001

0.21 - 0.29 - - 0.33 - - - - -

Area 6:  Bottom Ash & Supplemental COE Investigation

A6:14-14 A6: 14-15 A6: 14-17A6: 14-16
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

5465503 5465504 5465505 5465506 5465507 5465508 5465509 5465510 5459364 5459365 5459366
21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016

1.2-1.4 2.7-2.9 3.4-3.6 1.1-1.3 2.7-3.0 4.9-5.1 1.2-1.4 1.9-2.1 0.6-0.8 1.5-1.6 2.2-2.4

Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine*

<0.05 <0.05 <0.05 10.1 0.51 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 0.1 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.01 0.01 0.018 29.7 1.58 0.078 0.017 0.089 0.04 0.054 <0.003
0.02 0.02 0.03 29.7 2.89 0.13 0.03 0.93 0.07 0.12 <0.01

<0.05 <0.05 <0.05 16.5 2.51 0.1 <0.05 0.82 0.07 0.1 <0.05
<0.05 <0.05 <0.05 16.8 2.21 0.13 0.05 0.87 0.11 0.14 <0.05
<0.05 <0.05 <0.05 2.75 0.88 <0.05 <0.05 0.4 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 13.8 1.81 0.09 <0.05 0.79 0.07 0.1 <0.05
<0.05 <0.05 0.07 26.8 2.72 0.17 <0.05 1.24 0.11 0.14 <0.05
<0.05 <0.05 <0.05 1.6 0.37 <0.05 <0.05 0.16 <0 05 <0.05 <0.05
0.06 0.03 0.04 82.7 5.91 0.4 0.05 0.97 0.16 0.23 <0.01

<0.05 <0.05 <0.05 13.6 0.56 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 4 02 1.16 <0.05 <0.05 0.45 <0.05 0.06 <0.05
0.012 0.032 0.322 3.51 0.181 0.081 <0.010 0.011 0.047 0.027 0.013
0.04 0.04 0.25 112 5.14 0.17 0.04 0.19 0.12 0.15 0.04
0.04 0.03 0.05 64.8 5.14 0.36 0.06 1.4 0.14 0.19 <0.01

0.015 0.012 0.021 73.3 9.47 0.458 0.058 3.87 0 358 0.487 0.001
0.03 0.023 0.041 142 18.3 0.884 0.11 7.49 0.69 0.941 0.002

23.2 3.4 1.1

Area 6:  Bottom Ash & Supplemental COE Investigation

BH16-01 BH16-02 BH16-03 BH16-04
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

5459367 5459368 5459369 5459370 5459371 5459372 5459373 5459374 5459375 5459376
21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 21-Jul-2016 23-Jul-2016 23-Jul-2016 23-Jul-2016 23-Jul-2016

0.5-0.7 3.5-3.7 5.6-5.8 0.6-0.8 2.9-3.1 5.2-5.4 1.0-1.2 1.8-2.0 4.6-4.8 6.1-6.3

Coarse* Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine* Fine*

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 0.18 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.039 0.301 0.003 0.153 0.125 <0.003 0.024 0.058 0.165 0.008
0.08 0.79 <0.01 0.33 0.08 <0.01 0.12 0.1 0.24 <0.01
0.18 0.77 <0.05 0.27 <0.05 <0.05 0.13 0.09 0.12 <0.05
0.24 1.07 <0.05 0.44 0.09 <0.05 0.14 0.1 0.39 <0.05
0.13 0.39 <0.05 0.12 <0.05 <0.05 0.06 <0.05 0.06 <0.05
0.14 0.74 <0.05 0.27 0.05 <0.05 0.1 0.07 0.23 <0.05
0.14 1.01 <0.05 0.43 0.13 <0.05 0.14 0.12 0.41 <0.05

<0.05 0.14 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.14 1.62 0 01 0.72 0.34 0.02 0.14 0.22 0.48 0.02

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.14 0.43 <0.05 0.16 <0.05 <0.05 0.07 <0.05 0.08 <0.05
0.01 0.076 <0.010 0.055 0.112 <0.010 0.015 0.024 0.044 <0.010
0.07 0.42 0.02 0.47 0.21 0.02 0.07 0.18 0.28 0.04
0.14 1.33 0.01 0.54 0.21 0.01 0.16 0.2 0.37 0.02

0.715 3.78 <0.001 1.41 0.28 <0.001 0.504 0.362 1.15 0.001
1.38 7.3 0.002 2.72 0.54 0.002 0.974 0.699 2.21 0.002

1.1 0.40 0.22

Area 6:  Bottom Ash & Supplemental COE Investigation

BH16-06 BH16-07BH16-05
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Table 2 - Organic

Human - 
Direct Soil 

Contact

Vapour Inhalation - 
Slab Building Type 

(Fine)

DUA 
(Coarse)

Aquatic Life 
(Coarse)

Ecological - 
Direct Soil 

Contact 
(Fine/Coarse)

Laboratory Sample ID
Sample Date

Sample Depth

Soil Particle Size 4
Petroleum Hydrocarbons

Benzene mg/kg 0.0050 78 1.6 0.078 0.17 60/ 31
EthylBenzene mg/kg 0.015 8,500 930 0.14 540 120/ 55

Styrene mg/kg 0.050 10,000 220 210 0.8 -
Toluene mg/kg 0.050 20,000 1,900 0.95 0.12 110/ 75
o-Xylene mg/kg 0.050 - - - - -

m+p-Xylene mg/kg 0.050 - - - - -
Xylenes mg/kg 0.10 140,000 250 1.9 41 65/ 95
MTBE mg/kg NR - - - - -

F1(C6-C10) mg/kg 10 12,000 610 2,200 1,300 210/ 210
F1-BTEX mg/kg 10 - - - - -

F2 (C10-C16) mg/kg 20 6,800 3,100 2,900 520 150/ 130
F2-Napth mg/kg NR - - - - -

F3 (C16-C34) mg/kg 20 15,000 - - - 1300/ 300
F3 -PAH mg/kg NR - - - - -

F4 (C34-C50) mg/kg 20 21,000 - - - 5600/ 2800
F4G-SG (GHH-Silica) mg/kg NR - - - - -
Total Hydrocarbons mg/kg NR - - - - -

Polycyclic Aromatic Hydrocarbons
Acenaph hene mg/kg 0.010 5,300 99,000 - 0.38 -

Acenaphthylene mg/kg 0.010 - - - - -
Anthracene mg/kg 0.0040 24,000 - - 0.0056 2.5

Benz(a)anthracene mg/kg 0.010 - - 3.1 0.083 -
Benzo(a)pyrene mg/kg 0.010 - - 3.4 0.77 20

Benzo(b&j)fluoranthene mg/kg 0.010 - - 1.4 - -
Benzo(g,h,i)perylene mg/kg 0.010 - - 63 - -
Benzo(k)fluoranthene mg/kg 0.010 - - 0.31 - -

Chrysene mg/kg 0.010 - - 19 - -
Dibenz(a,h)anthracene mg/kg 0.010 - - 2.1 - -

Fluoranthene mg/kg 0.010 3,500 - - 0.039 50
Fluorene mg/kg 0.010 2,700 220,000 - 0.34 -

Indeno(1,2,3-c,d)pyrene mg/kg 0.010 - - 24 - -
Naphthalene mg/kg 0.010 1,800 51 53 0.017 -

Phenanthrene mg/kg 0.010 - - - 0.061 -
Pyrene mg/kg 0.010 2,100 - - 0.04 -

IACR:Coarse mg/kg 0.050 - - IACR < 1 - -
IACR:Fine mg/kg 0.050 - - IACR < 1 - -

B(A)P Total Potency Equivalent mg/kg 0.020 5.3 - - -

PCB mg/kg
VOC Scan mg/kg
Notes:
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table A-3. Surface Soil Remedia ion Guideline Values for Resid
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
2- Soil Particle Size classifiications taken directly from previous reports where provided. Classfications with asterisk (*) were generated by AECOM fro
3 - Subsoil guidelines apply to depths greater than 3m and provided when less conversative han Direct Soil Contact guidelines.
NR - Not Reported

                      Sample ID

Parameter

Detection 
LimitsUnits

Guideline 1

A7: 14-05 A7: 14-06 A7: 14-07

5459377 5459378 5459379 4916806 4916807 4916808
23-Jul-2016 23-Jul-2016 23-Jul-2016 28-Oct-2014 28-Oct-2014 28-Oct-2014

0.5-0.8 3.6-3.8 5.0-5.2 3.8 m 9.8 m 2.3 m

Fine* Fine* Fine* Fine* Coarse* Fine*

<0 005 <0.005 <0.005
<0 010 <0.010 <0.010
<0 010 <0.010 <0.010
<0.02 <0.02 <0.02

- - -
- - -

<0.03 0.03 <0.03
- - -

<10 <10 <10
<10 <10 <10
<50 <50 <50

- - -
<50 <50 <50

- - -
<100 <100 <100

- - -
- - -

<0.05 <0.05 <0.05 - - -
<0.05 <0.05 <0.05 - - -
0.056 0.076 0.024 - - -
0.12 0.14 0.05 - - -
0.17 0.13 0.06 - - -
0.22 0.14 0.08 - - -
0.11 0.06 <0.05 - - -
0.14 0.09 0.05 - - -
0.17 0.15 0 08 - - -

<0.05 <0.05 <0.05 - - -
0.22 0.33 0.09 - - -

<0.05 <0.05 <0.05 - - -
0.12 0.06 <0.05 - - -

0.025 0.014 0.023 - - -
0.13 0.26 0 06 - - -
0.2 0.26 0.08 - - -

0.722 0.491 0 26 - - -
1.39 0.948 0.503 - - -

- - -

Area 6:  Bottom Ash & Supplemental COE Investigation Area 7: Former Diesel UST

BH16-08
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Table 3 - Water Inorganic

Units Detection Limits Area 1  Natural 
Gas Metering

HP and LP 
Plants, Area 4 

Potable Aquatic Life 
(Coarse) A1  14-18 MW1 MW104 MW108 MW109 A3 14-09 MW14-01

Laboratory Sample ID 4940170 4940175 4940174
Sample Date 21-Nov-2014 21-Jun-2005 21-Jun-2005 21-Jun-2005 21-Jun-2005 21-Jun-2005 29-Oct-2013 21-Jun-2005 24-Jun-2014 21-Jun-2005 29-Oct-2013 24-Jun-2014 21-Nov-2014 21-Nov-2014 28-Sep-2015
Routine Water Chemistry

Alkalinity, Total (as CaCO3) mg/L 5 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 417 391 ‐
Bicarbonate (HCO3) mg/L 5 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 508 477 ‐

Carbonate (CO3) mg/L 6 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ <6 <6 ‐
Chloride (Cl) mg/L 0.4 250 120 - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 18.7 159 ‐

Conductivity (EC) μS/cm 1 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 831 1210 ‐
Hardness (as CaCO3) mg/L 1 - - 1360 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 489 470 ‐

Hydroxide (OH) mg/L 5 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ <5 <5 ‐
Nitrate and Nitrite (as N) mg/L 0.010 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.01 1 6 ‐

Nitrate (as N) mg/L 0 01 10 3 - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.01 1.59 ‐
Nitrite (as N) mg/L 0.005 1 0.6 2 - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ <0.005 0.012 ‐

pH - 0.1 6.5-8.5 6.5-9 - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 7.61 7.47 ‐
TDS (Calculated) mg/L 1 500 - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 540 770 ‐
Sulphate (SO4) mg/L 0.9 500 429 3 - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 77.8 75.2 ‐
Calcium (Ca) mg/L 0.2 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 146 140 ‐

Magnesium (Mg) mg/L 0.2 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 30.6 29.2 ‐
Potassium (K) mg/L 0.4 - - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.3 5 ‐
Sodium (Na) mg/L 0.4 200 - - ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 15.4 126 ‐

Metals (Dissolved and Total as noted) Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Total
Aluminum (Al) mg/L 0.0020 - 0 05 4 <0.002 <0.01 <0.01 <0.01 <0 01 <0.01 <0.002 <0 01 <0.002 <0.01 <0.002 <0.002 <0.002 <0.002 4.38
Antimony (Sb) mg/L 0.00020 0.006 - <0 0002 <0.0004 0.0004 0.0004 0.0004 0.0004 <0.0002 0.0004 <0 0002 0.0006 <0.0002 <0 0002 <0.0002 0.0002 <0 0002
Arsenic (As) mg/L 0.00020 0.01 0.005 0.0004 <0.0004 <0 0004 <0.0004 <0.0004 <0 0004 0.0002 <0.0004 <0.0002 <0.0004 <0.0002 <0.0002 <0.0002 0.0003 0.0026
Barium (Ba) mg/L 0.0010 1 - 0.459 0 08 0 082 0.062 0.112 0 069 0.11 0 06 0 098 0.082 0.124 0.111 0.136 0.159 0.175

Beryllium (Be) mg/L 0.0001 - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.0001 <0.001 <0.0001 <0.0001 - - 0 0002
Boron (B) mg/L 0.002 5 1.5 0.229 <0.05 0.06 <0.05 0 07 0.05 0.068 0 05 0.109 0.06 0.068 0 053 0.091 0.099 0.055

Cadmium (Cd) mg/L 0.00001 0.005 0.00037 5 0.000136 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 0.000011 <0.0001 0.000014 <0.0001 <0.00001 <0.00001 <0.00001 0.000072 0.00007
Calcium (Ca) mg/L 0.20 - - - 103 106 90.1 108 96.7 122 87.1 126 110 128 113 146 140 134

Chromium (Cr) mg/L 0.0005 - 0.0089 <0 0005 - - - - - - - - - - - <0.0005 <0.0005 -
Cobalt (Co) mg/L 0.0005 - - - <0 002 <0.002 <0.002 <0 002 <0.002 0.0005 <0 002 <0 0001 <0.002 <0.0001 <0 0001 - - 0 0025
Copper (Cu) mg/L 0.0010 1 0.007 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 0.002 <0 001 <0.001 <0.001 0.002 0.01

Iron (Fe) mg/L 0.010 0 3 0.3 <0.01 0.34 0.322 0.452 1.13 0 263 0.01 0.489 <0.01 0.292 <0 01 <0.01 <0 01 <0 01 9.16
Lead (Pb) mg/L 0.00010 0.01 0.007 6 <0 0001 <0.0001 0.0001 <0.0001 0.0001 <0 0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 0063
Lithium (Li) mg/L NR - - - 0.011 0 006 0.006 0.006 0 006 0.008 0.005 0 008 0.006 0 01 0 011 - - 0.011

Magnesium (Mg) mg/L 0 01 - - - 20.1 23.1 18.6 23.5 21.7 26.8 18.8 29 23.1 27.8 25.8 - - 31
Manganese (Mn) mg/L 0.0020 0.05 8 - 0.756 0.021 0.083 0.008 0.145 0 008 0.21 0.055 <0.005 0.009 <0.005 <0.005 0.008 0.548 0.306

Mercury (Hg) mg/L 0 000005 0.001 0 000005 - <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 - <0.0001 <0.000005 <0.0001 - <0.000005 - - -
Molybdenum mg/L 0.005 - - - <0 005 <0.005 <0.005 <0 005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.001 <0.001 - - <0.001
Nickel (Ni) mg/L 0.0005 - 0.17 7 0.0037 <0 002 <0.002 <0.002 <0.002 <0.002 0.0007 <0.002 0.0008 <0.002 0.0007 <0.0005 0.0007 0.0024 0.008

Potassium (K) mg/L 0.10 - - - 1.8 2 1.4 2.2 1.7 2 1.8 1.9 1.8 2.1 2 - - 3
Selenium (Se) mg/L 0.00020 0.05 0.001 0.0011 0.0011 <0 0004 0.0005 0.0006 <0 0004 0.0004 <0.0004 0.0002 <0.0004 0.0002 <0.0002 0.0005 0.0005 0 0003

Silver (Ag) mg/L 0.00001 - 0.0001 <0.00001 0.0002 <0 0001 <0.0001 <0.0001 <0 0001 <0 00001 <0.0001 <0.00001 <0.0001 <0.00001 <0.00001 <0.00001 <0 00001 0.00006
Sodium (Na) mg/L NR - - - 18.4 12 2 5 9 12 10 9.5 8.2 11.6 8.6 12.7 12.2 - - 10.4

Strontium mg/L NR - - - - - - - - 0.51 - 0 607 - 0.601 0 569 - - 0 596
Thallium mg/L 0.00005 - - - <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0 00005 <0.0001 <0.00005 <0.0001 <0.00005 <0.00005 - - 0.00011
Tin (Sn) mg/L 0.001 - - - <0.05 <0.05 <0.05 <0 05 <0.05 <0.001 <0 05 <0.001 <0.05 <0.001 <0.001 - - <0.001
Titanium mg/L 0.00050 - - - <0 001 <0.001 <0.001 <0 001 <0.001 <0.0005 <0 001 <0 0005 <0.001 <0.0005 <0.0005 - - 0 0504

Uranium (U) mg/L 0.00050 0.02 0.015 0 0047 0.0024 0 0017 0.0014 0.0019 0 0014 0.0013 0.0013 0 0017 0.0015 0.0016 0.0015 0.0016 0.0019 0 0021
Vanadium mg/L 0.00010 - - - <0 001 <0.001 <0.001 <0 001 <0.001 0.0002 <0 001 <0 0001 <0.001 <0.0001 <0 0001 - - 0 0106
Zinc (Zn) mg/L 0.0030 5 0 03 0.003 0.005 0 009 0.004 0 01 0 009 <0.001 0.006 0 002 0.009 <0 001 <0.001 0.004 0.062 0 025

Chromium VI mg/L 0.0100 - - <0.01 - - - - - - - - - <0 01 <0 01 -
Chromium III mg/L 0.0005 - - <0 0005 <0 005 <0.005 <0.005 <0 005 <0.005 <0.0005 <0 005 <0 0005 <0.005 <0.0005 <0 0005 <0.0005 <0.0005 0 0067

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Remediation Guideline Values for Residential/Parkland - All Water Uses
2 - Nitrite (as N) - Guideline based on chloride concentration (Environmental Quality Guidelines for Alberta Surface Waters, July 2014 - Table 1.4)
3 - Sulphate - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2014 - Table 1.7)
4 - Aluminum - Guideline based on water pH (Environmental Quality Guidelines for Alberta Surface Waters, July 2014 - Table 1.1) and applies to dissolved Aluminum
5 - Cadmium - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2014 - Table 1.3)
6 - Lead - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2014 - Table 1.3)
7 - Nickel - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2014 - Table 1.3); Equation = e(0.846(ln[hardness])+0.0584)

8 ‐ Manganese - Aesthetic Objective. t is noted that the World Health Organization has established a human health guideline of 0.4 mg/L.

NR = Not Reported
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter MW201 MW202 MW203

Guideline 1 Area 3  Former Fire Training Burn Pit(s)
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Table 3 - Water Inorganic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date
Routine Water Chemistry

Alkalinity, Total (as CaCO3) mg/L 5 - -
Bicarbonate (HCO3) mg/L 5 - -

Carbonate (CO3) mg/L 6 - -
Chloride (Cl) mg/L 0.4 250 120

Conductivity (EC) μS/cm 1 - -
Hardness (as CaCO3) mg/L 1 - -

Hydroxide (OH) mg/L 5 - -
Nitrate and Nitrite (as N) mg/L 0.010 - -

Nitrate (as N) mg/L 0 01 10 3
Nitrite (as N) mg/L 0.005 1 0.6 2

pH - 0.1 6.5-8.5 6.5-9
TDS (Calculated) mg/L 1 500 -
Sulphate (SO4) mg/L 0.9 500 429 3

Calcium (Ca) mg/L 0.2 - -
Magnesium (Mg) mg/L 0.2 - -

Potassium (K) mg/L 0.4 - -
Sodium (Na) mg/L 0.4 200 -

Metals (Dissolved and Total as noted)
Aluminum (Al) mg/L 0.0020 - 0 05 4

Antimony (Sb) mg/L 0.00020 0.006 -
Arsenic (As) mg/L 0.00020 0.01 0.005
Barium (Ba) mg/L 0.0010 1 -

Beryllium (Be) mg/L 0.0001 - -
Boron (B) mg/L 0.002 5 1.5

Cadmium (Cd) mg/L 0.00001 0.005 0.00037 5

Calcium (Ca) mg/L 0 20 - -
Chromium (Cr) mg/L 0.0005 - 0.0089

Cobalt (Co) mg/L 0.0005 - -
Copper (Cu) mg/L 0.0010 1 0.007

Iron (Fe) mg/L 0.010 0 3 0.3
Lead (Pb) mg/L 0.00010 0.01 0.007 6

Lithium (Li) mg/L NR - -
Magnesium (Mg) mg/L 0 01 - -
Manganese (Mn) mg/L 0.0020 0.05 8 -

Mercury (Hg) mg/L 0 000005 0.001 0 000005
Molybdenum mg/L 0.005 - -
Nickel (Ni) mg/L 0.0005 - 0.17 7

Potassium (K) mg/L 0.10 - -
Selenium (Se) mg/L 0.00020 0.05 0.001

Silver (Ag) mg/L 0.00001 - 0.0001
Sodium (Na) mg/L NR - -

Strontium mg/L NR - -
Thallium mg/L 0.00005 - -
Tin (Sn) mg/L 0.001 - -
Titanium mg/L 0.00050 - -

Uranium (U) mg/L 0.00050 0.02 0.015
Vanadium mg/L 0.00010 - -
Zinc (Zn) mg/L 0.0030 5 0 03

Chromium VI mg/L 0.0100 - -
Chromium III mg/L 0.0005 - -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
2 - Nitrite (as N) - Guideline based on chloride concentration (Environmental Quality Guidelines for Alberta Surface
3 - Sulphate - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
4 - Aluminum - Guideline based on water pH (Environmental Quality Guidelines for Alberta Surface Waters, July 20
5 - Cadmium - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
6 - Lead - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2
7 - Nickel - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July
8 ‐ Manganese - Aesthetic Objective. t is noted that the World Health Organization has established a human healt

NR = Not Reported
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

MW14-01 MW99-1 MW99-4 TH10-15

1139764-1 724720-4 724720-5
26-May-2016 1-Nov-2000 1-Nov-2000 4-Feb-2010 Aug 12 2013 28-Apr-2014 Dec 22 2015 1-Nov-2000 4-Feb-2010 9-Aug-2013 22-Dec-2015 1-Nov-2000 3-Feb-2010 3-Feb-2010 18-Dec-2013

416 475 445 387 410 439 267 279 410 430 264 484 571 747
508 579 542 472 500 535 325 340 500 525 322 590 693 910
<6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6

48 2 9 8 20.2 45 3 30.8 33.3 115 13.4 21.1 46 63 38.7 144 72.8
932 942 959 944 967 996 914 615 933 1170 748 1060 1700 2010
445 489 455 461 431 469 367 309 434 618 401 579 903 901
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

5.27 3.92 6 68 0.08 5.43 5 62 0 288 0.13 3 84 10.6 1.55 0.72 16.7 19 5
‐ ‐ 6.68 0.08 5.43 5.62 - 0.13 3.84 10.5 - 0 67 15.5 19.5
‐ ‐ <0 005 <0.005 <0.005 <0 005 - <0.005 <0 005 0.112 - 0.055 1.25 <0.02

7.4 7.12 7 69 7.84 7.84 7.7 7.84 7.93 7 68 7.93 7.26 7 83 7.55 7.64
626 645 576 552 553 602 585 377 563 720 478 668 1030 1210
99 6 114 77.2 83 2 73 82.7 102 63.6 93.2 160 86.4 107 174 263

112 119 136 124 119 102 85.4 118 157 257
23.7 36.1 36.4 35 32.4 27.4 23.3 25.7 45.3 63.6
1.8 4.9 5 2 4.2 5 5 2.1 2.3 3.4 6.2
8.5 70.1 60.2 47.9 47.3 74 3 22.3 23.1 25.6 42.9

Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
<0 002 0.024 0.016 <0 002 <0.002 <0.002 <0 002 0 033 <0.002 <0 002 <0.002 0.039 <0 002 <0.002 <0.004
<0.0002 <0.005 <0.005 <0.0002 <0 0002 <0.0002 <0.0002 <0.005 <0.0002 0.0002 0.0002 <0.005 <0.0002 <0 0002 <0 0004
<0.0002 <0.01 <0.01 0.0005 0 0003 0.0003 0.0002 <0.01 0.0002 0.0005 0.0007 <0.01 0.0002 0.0013 0 0005

0.089 0 0716 0.0841 0.081 0.25 0.074 0.078 0 253 0.117 0.087 0.23 0.124 0.144 0 066 0 088
<0.0001 <0 0005 <0.0005 <0.0001 <0 0001 <0.0001 <0.0001 <0 0005 <0.0001 <0.0001 <0 0001 <0.0005 <0.0001 <0 0001 <0 0002

0.071 0.621 1.13 0.719 0 069 0.657 0.607 0.11 0.066 0.784 0 337 0.095 0.319 1.39 5.58
0.00003 <0 0005 <0.0005 0.00001 0.000011 0.000012 0.00001 <0 0005 <0 00001 0 000019 0.00001 <0.0005 0.00002 <0.00001 0.000021

- - 127 119 129 - 119 174 - - - 256
<0.0005 <0 0008 <0.0008 0.0016 <0 0005 <0.0005 <0.0005 <0 0008 0.0009 <0.0005 <0 0005 <0.0008 0.0026 0 0017 <0.001
0.0001 0.001 0.001 0.0014 0 0004 <0.0001 <0.0001 0 0015 0.0002 0.0011 0 0013 <0.0007 <0.0001 <0 0001 <0 0002
0 003 <0.001 0.004 <0 001 <0.001 0.003 0.001 0 002 <0.001 <0 001 <0.001 0.002 0.005 0 001 <0.002
0.01 0.016 0.019 <0.01 <0.01 0.02 <0.01 0 042 <0.01 <0.01 <0.01 0.017 <0 01 <0.01 0.02

<0.0001 <0.002 <0.002 <0.0001 <0 0001 <0.0001 <0.0001 <0.002 <0.0001 <0.0001 <0 0001 <0.002 <0.0001 <0 0001 <0 0002
0 008 0.03 0.023 0 016 0.035 0.063 0 021 0.013 0.032 0 022 0.01 0.028 0 029 0.02

- - - 34.7 32.4 35.4 - - 33.4 44 5 - - - 63 9
0 006 1.02 0.182 0.564 0.276 <0.005 <0 005 1.25 0.314 0.445 1.85 0.175 0.038 0 017 0 007

<0 0001 0.0005 <0.0001 <0 0001 <0.000005 <0.000005 <0 0001 <0.0001 <0.0001 <0.000005 <0.0001 <0.0001 <0 0001 <0 0001
<0 001 0.001 <0.001 <0 001 <0.001 <0.001 <0 001 0 003 <0.001 <0 001 0 002 <0.001 <0 001 <0.001 <0.002
0.0065 0.001 0.002 0.0036 0 0015 0.0022 0.0019 <0.001 <0.0005 0.0033 0 0074 <0.001 0.0011 <0 0005 0 001

- - - 2.9 5 5.4 - - 5.2 4.5 - - - 5.6
0.0004 <0.004 <0.004 0 001 <0 0002 0.0011 0.0015 0.009 <0.0002 0.0016 0.0014 <0.004 <0.0002 0 0008 0 0032

<0.00001 <0.001 <0.001 <0.00001 <0 00001 <0.00001 <0.00001 <0.001 <0 00001 <0.00001 <0 00001 <0.001 <0.00001 <0.00001 <0 00002
- - - 26.7 47.3 52.1 - - 44.9 32 8 - - - 106

0.481 0.686 0.748 0.774 0 937 0.749 0 886 0.71 0.542 0.768 1.15 0.564 0.817 0 636 0.751
<0.00005 <0.004 <0.004 <0.00005 <0 00005 <0.00005 <0.00005 <0.004 <0 00005 <0.00005 <0 00005 <0.004 <0.00005 <0.00005 <0 0001
<0 001 - - <0 001 <0.001 <0.001 <0 001 - <0 01 <0 001 <0.001 - <0 001 0 002 <0.002
<0.0005 <0 0004 <0.0004 0.0019 <0 0005 <0.0005 <0.0005 <0 0004 0.0014 <0.0005 <0 0005 <0.0004 0.0024 0 0024 <0.001
0.0015 - - 0.0041 0 0077 0.0039 0.0046 - 0.002 0.0043 0.0159 - 0.0068 0 0042 0 007

<0.0001 0.002 0.002 0 006 0 0001 <0.0001 <0.0001 0 003 0.0033 0.0004 0 0002 <0.001 0.0084 0 0093 0 0002
0 005 0.001 0.0062 0 002 <0.001 0.002 0 002 0 0012 <0.001 0.001 <0.001 0.0015 0.003 0 002 0 005

- - - - - - - -
- - - - - - - -

TH10-1MW99-3MW99-2 TH15-3 (replace 99-3)

HP and LP Plants, Area 4 
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Table 3 - Water Inorganic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date
Routine Water Chemistry

Alkalinity, Total (as CaCO3) mg/L 5 - -
Bicarbonate (HCO3) mg/L 5 - -

Carbonate (CO3) mg/L 6 - -
Chloride (Cl) mg/L 0.4 250 120

Conductivity (EC) μS/cm 1 - -
Hardness (as CaCO3) mg/L 1 - -

Hydroxide (OH) mg/L 5 - -
Nitrate and Nitrite (as N) mg/L 0.010 - -

Nitrate (as N) mg/L 0 01 10 3
Nitrite (as N) mg/L 0.005 1 0.6 2

pH - 0.1 6.5-8.5 6.5-9
TDS (Calculated) mg/L 1 500 -
Sulphate (SO4) mg/L 0.9 500 429 3

Calcium (Ca) mg/L 0.2 - -
Magnesium (Mg) mg/L 0.2 - -

Potassium (K) mg/L 0.4 - -
Sodium (Na) mg/L 0.4 200 -

Metals (Dissolved and Total as noted)
Aluminum (Al) mg/L 0.0020 - 0 05 4

Antimony (Sb) mg/L 0.00020 0.006 -
Arsenic (As) mg/L 0.00020 0.01 0.005
Barium (Ba) mg/L 0.0010 1 -

Beryllium (Be) mg/L 0.0001 - -
Boron (B) mg/L 0.002 5 1.5

Cadmium (Cd) mg/L 0.00001 0.005 0.00037 5

Calcium (Ca) mg/L 0 20 - -
Chromium (Cr) mg/L 0.0005 - 0.0089

Cobalt (Co) mg/L 0.0005 - -
Copper (Cu) mg/L 0.0010 1 0.007

Iron (Fe) mg/L 0.010 0 3 0.3
Lead (Pb) mg/L 0.00010 0.01 0.007 6

Lithium (Li) mg/L NR - -
Magnesium (Mg) mg/L 0 01 - -
Manganese (Mn) mg/L 0.0020 0.05 8 -

Mercury (Hg) mg/L 0 000005 0.001 0 000005
Molybdenum mg/L 0.005 - -
Nickel (Ni) mg/L 0.0005 - 0.17 7

Potassium (K) mg/L 0.10 - -
Selenium (Se) mg/L 0.00020 0.05 0.001

Silver (Ag) mg/L 0.00001 - 0.0001
Sodium (Na) mg/L NR - -

Strontium mg/L NR - -
Thallium mg/L 0.00005 - -
Tin (Sn) mg/L 0.001 - -
Titanium mg/L 0.00050 - -

Uranium (U) mg/L 0.00050 0.02 0.015
Vanadium mg/L 0.00010 - -
Zinc (Zn) mg/L 0.0030 5 0 03

Chromium VI mg/L 0.0100 - -
Chromium III mg/L 0.0005 - -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
2 - Nitrite (as N) - Guideline based on chloride concentration (Environmental Quality Guidelines for Alberta Surface
3 - Sulphate - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
4 - Aluminum - Guideline based on water pH (Environmental Quality Guidelines for Alberta Surface Waters, July 20
5 - Cadmium - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
6 - Lead - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2
7 - Nickel - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July
8 ‐ Manganese - Aesthetic Objective. t is noted that the World Health Organization has established a human healt

NR = Not Reported
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

TH10-4 TH12-2

724720-1 724720-2 724720-3 (DUP)
28-Apr-2014 22-Dec-2015 3-Feb-2010 9-Aug-2013 28-Apr-2014 12-Aug-2013 22-Dec-2015 28-Apr-2014 9-Aug-2013 28-Apr-2014 22-Dec-2015 9-Aug-2013 28-Apr-2014

785 862 437 408 406 396 337 481 481 382 311 406 419 469 477
957 1050 533 497 495 482 410 586 587 466 379 495 510 572 582
<6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6

70.7 41.4 168 27 8 28.2 27.7 21 9 51.2 54.6 125 8.1 50.9 56.3 32.2 27.1
2050 1770 1420 918 913 881 768 1160 1160 1340 602 1030 1080 1140 1150
1010 891 677 466 466 453 372 557 580 542 310 485 556 579 558
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

17.3 7.61 3.64 3.92 3.96 3.77 3.48 8.19 7.13 0.94 1.52 7 91 5.95 13.4 10.5
17.3 7.61 3.61 3.87 3.92 3.77 3.48 8.19 7.08 0.94 1.52 7.91 5.95 13.4 10.5

<0.005 <0.005 0.028 0.049 0.044 <0 005 <0.005 <0.005 0.055 <0.005 <0.005 <0 005 0 006 <0.005 <0 005
7 8 7 66 7.64 7.79 7.77 7.72 7.99 7.44 7 86 7.86 7.62 7 89 7.8 7.44 7.76

1270 1160 834 556 555 522 429 664 707 806 343 584 650 658 658
277 179 115 87.1 87.1 64.3 48 6 88.3 105 170 24 78.2 111 96.9 103
292 191 129 129 104 156 136 158
68.4 48.9 34 8 35.1 27 37 35 39.5
4 3 5 4 4 2.8 8.6 3 3.4

88.1 43.8 28 6 28.6 22 2 79.7 36.4 39.8
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved

0.012 <0.002 0.019 <0.002 0.059 <0 002 0.01 <0.002 <0 002 <0.002 <0.002 0.002 <0.002 <0.002 <0 002
<0.0002 <0.0002 <0.0002 <0 0002 <0.0002 <0.0002 <0 0002 <0.0002 <0.0002 <0 0002 0.0002 <0.0002 <0 0002 <0.0002 <0.0002
0.0003 0.0002 0.0003 0 0003 0.0003 <0.0002 <0 0002 <0.0002 0.0002 0 0023 <0.0002 <0.0002 <0 0002 <0.0002 <0.0002
0.152 0.096 0.196 0.139 0.142 0.121 0.044 0.168 0.125 0.19 0.109 0.173 0.158 0.075 0.063

<0.0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001
5.17 5.5 0.311 0.372 0.002 0.41 0 353 0.462 0.395 0.37 0.212 1 04 0 311 1.11 1.5

0 000027 0 00002 0.00001 <0.00001 <0.00001 0 000012 <0.00001 0 00002 0.00002 0.000097 0.000014 0 000012 0.00008 0.000023 0 000018
292 257 - - - 126 104 158 161 156 88.5 136 155 163 158

<0.0005 <0.0005 0.0006 0 0024 0.0024 <0.0005 <0 0005 <0.0005 <0.0005 <0 0005 <0.0005 <0.0005 <0 0005 <0.0005 <0.0005
<0.0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 0.0002 0 0009 <0.0001 <0.0001 0 0003 <0.0001 <0.0001
<0.001 0.001 0 001 0.004 0.007 <0 001 0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001
<0 01 <0 01 0.06 <0.01 0.22 <0.01 <0.01 <0 01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0 01

<0.0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001
0.019 0.018 0 028 0.023 0.024 0.023 0.02 0.019 0.026 0 022 0.01 0.018 0.02 0.019 0.019
68.4 60.6 - - - 33.5 27 39.8 43.2 37 21.7 35 41.1 41.7 39.5
0.023 0.006 0 006 <0.005 0.018 <0 005 <0.005 0.04 0.29 0.152 <0.005 <0 005 1.16 0.017 <0 005

<0 000005 <0 000005 <0 0001 <0.0001 <0.0001 <0.000005 <0.0001 0 000005 <0.000005 <0.0001 <0 000005 <0.000005 <0.0001 <0 000005
<0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 0.001 0 001 <0.001 <0 001 <0.001 <0.001 <0 001
0.0012 0.0011 <0.0005 <0 0005 <0.0005 <0.0005 <0 0005 0.0019 0.0014 0 007 0.001 0.0011 0 0025 0.0024 0.002

4 3 4.4 - - - 4 2.8 3 3 5 8.6 2 2 3 2.9 3 8 3.4
0.0022 0.0005 <0.0002 0 0003 0.0003 <0.0002 0 0004 0.0009 0.0007 <0 0002 0.0007 0 001 <0 0002 0.0006 0.0019

<0.00001 <0.00001 <0.00001 <0 00001 <0.00001 <0.00001 <0 00001 <0.00001 <0.00001 <0 00001 <0 00001 <0.00001 <0 00001 <0 00001 <0.00001
88.1 104 - - - 29.6 22 2 35.9 49.8 79.7 12.1 36.4 32 9 38.8 39.8
0.908 0.76 0 881 0.785 0.786 0 809 0.606 1 06 1.18 0 838 0.537 0.808 1.06 0.971 0.915

<0.00005 <0.00005 0.00006 <0 00005 <0.00005 <0.00005 <0 00005 <0.00005 <0.00005 0.00007 <0 00005 <0.00005 <0 00005 <0 00005 <0.00005
<0 001 <0 001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001
<0.0005 <0.0005 0.0032 0 0018 0.0049 <0.0005 <0 0005 <0.0005 <0.0005 <0 0005 <0.0005 <0.0005 <0 0005 <0.0005 <0.0005
0.0095 0.0105 0.0047 0 0036 0.0042 0.0036 0 0027 0.0037 0.0046 0 0022 0.0023 0 004 0 0047 0.0044 0 004
0.0001 0.0002 0.0085 0 0074 0.0074 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001
0.003 0.005 0 001 0.002 0.003 <0 001 0.002 <0.001 <0 001 0 002 <0.001 0 001 <0.001 <0.001 0 005

- - -
- - -

TH12-4 (TH15-4 replaces)TH10-1

3-Feb-2010

TH10-7 TH12-1 (TH15-1 replaces) TH12-3
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Table 3 - Water Inorganic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date
Routine Water Chemistry

Alkalinity, Total (as CaCO3) mg/L 5 - -
Bicarbonate (HCO3) mg/L 5 - -

Carbonate (CO3) mg/L 6 - -
Chloride (Cl) mg/L 0.4 250 120

Conductivity (EC) μS/cm 1 - -
Hardness (as CaCO3) mg/L 1 - -

Hydroxide (OH) mg/L 5 - -
Nitrate and Nitrite (as N) mg/L 0.010 - -

Nitrate (as N) mg/L 0 01 10 3
Nitrite (as N) mg/L 0.005 1 0.6 2

pH - 0.1 6.5-8.5 6.5-9
TDS (Calculated) mg/L 1 500 -
Sulphate (SO4) mg/L 0.9 500 429 3

Calcium (Ca) mg/L 0.2 - -
Magnesium (Mg) mg/L 0.2 - -

Potassium (K) mg/L 0.4 - -
Sodium (Na) mg/L 0.4 200 -

Metals (Dissolved and Total as noted)
Aluminum (Al) mg/L 0.0020 - 0 05 4

Antimony (Sb) mg/L 0.00020 0.006 -
Arsenic (As) mg/L 0.00020 0.01 0.005
Barium (Ba) mg/L 0.0010 1 -

Beryllium (Be) mg/L 0.0001 - -
Boron (B) mg/L 0.002 5 1.5

Cadmium (Cd) mg/L 0.00001 0.005 0.00037 5

Calcium (Ca) mg/L 0 20 - -
Chromium (Cr) mg/L 0.0005 - 0.0089

Cobalt (Co) mg/L 0.0005 - -
Copper (Cu) mg/L 0.0010 1 0.007

Iron (Fe) mg/L 0.010 0 3 0.3
Lead (Pb) mg/L 0.00010 0.01 0.007 6

Lithium (Li) mg/L NR - -
Magnesium (Mg) mg/L 0 01 - -
Manganese (Mn) mg/L 0.0020 0.05 8 -

Mercury (Hg) mg/L 0 000005 0.001 0 000005
Molybdenum mg/L 0.005 - -
Nickel (Ni) mg/L 0.0005 - 0.17 7

Potassium (K) mg/L 0.10 - -
Selenium (Se) mg/L 0.00020 0.05 0.001

Silver (Ag) mg/L 0.00001 - 0.0001
Sodium (Na) mg/L NR - -

Strontium mg/L NR - -
Thallium mg/L 0.00005 - -
Tin (Sn) mg/L 0.001 - -
Titanium mg/L 0.00050 - -

Uranium (U) mg/L 0.00050 0.02 0.015
Vanadium mg/L 0.00010 - -
Zinc (Zn) mg/L 0.0030 5 0 03

Chromium VI mg/L 0.0100 - -
Chromium III mg/L 0.0005 - -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
2 - Nitrite (as N) - Guideline based on chloride concentration (Environmental Quality Guidelines for Alberta Surface
3 - Sulphate - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
4 - Aluminum - Guideline based on water pH (Environmental Quality Guidelines for Alberta Surface Waters, July 20
5 - Cadmium - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
6 - Lead - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2
7 - Nickel - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July
8 ‐ Manganese - Aesthetic Objective. t is noted that the World Health Organization has established a human healt

NR = Not Reported
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1 Background HP Plant

TH12-6 TH12-7 BH1 (Stantec) A5  14-01 BH16-01

1145461‐3 4940167 4940176 1145461-1 4940177 1145461-2 1151462-1
22-Dec-2015 23-Jun-2016 17-Oct-2014 9-Aug-2013 11-Dec-2011 21-Nov-2014 20-Nov-2014 23-Jun-2016 20-Nov-2014 23-Jun-2016 26-Jul-2016

532 412 426 - 191 - 405 329 - 424 427 393
648 503 520 - 233 - 494 401 - 517 520 479
<6 <6 <6 - <6 - <6 <6 - <6 <6 <6

48.8 151 11.4 - 7.2 - 168 272 - 44 41.1 550
1310 1380 878 - 452 - 1410 1580 - 998 822 2540
690 627 623 321 - 239 548 702 809 428 521 476 1150
<5 <5 <5 <5 - <5 - <5 <5 - <5 <5 <5

10.8 9.7 4.01 3.73 - 0 27 - 3.79 3 89 - 1.21 0.28 7.02
10.6 9.7 4 3.73 - 0 27 - 3.79 3.89 - 1.21 0.28 7.02
0.183 <0.005 0.014 <0 005 - <0.005 - <0.005 <0 005 - <0.005 <0.005 <0.02
7.59 7.78 7.81 7 68 - 7 91 - 7.85 7.9 - 7.94 7.98 7.74
821 729 772 520 - 285 - 833 945 - 618 573 1400
161 113 104 57.5 - 61.9 - 127 132 - 100 76.4 132

179 169 - 67.8 - 194 220 - 143 131 313
43 9 48.8 - 16.9 - 53.1 63 - 39.7 36.1 90.1
3.8 4 5 - 2.3 - 4.3 4.7 - 3.8 3.5 6.2

39.1 47.5 - 13.7 - 44.1 54.6 - 32.8 28 9 78.2
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Total Dissolved Dissolved Dissolved Total Dissolved

<0 002 <0.002 <0.002 <0 002 0 0096 0.004 <0.002 <0.002 0.008 4.96 <0.002 <0.002 0.002 7.83 0.238
<0.0002 <0 0002 <0.0002 <0.0002 <0 0006 <0.0002 <0 0002 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0 0002 0.0004 <0.0004
<0.0002 <0 0002 <0.0002 <0.0002 0.00037 0.0003 0 0003 0.0002 <0.0002 0.0033 0.0002 0 0002 <0 0002 0.0057 0.0006

0.067 0.077 0.158 0.113 0.11 0.124 0.103 0.104 0.117 0.278 0.103 0.104 0.101 0.58 0.322
<0.0001 <0 0001 <0.0001 <0.0001 <0 0010 - - <0.0001 <0.0001 0.0004 - <0.0001 <0 0001 0.0007 <0.0002

0.791 0.983 0.556 0.637 0 044 0.028 0.44 0.457 0.572 0.598 0.411 0.306 0.361 0 371 0.653
0.00002 0.00003 0 00002 0 000027 <0.025 0.00001 0.000022 0.00002 0.00002 0.0001 0 00003 0.00002 0.00004 0.00029 0.00006

196 169 85.6 120 67.8 - 220 236 - 131 150 313
<0.0005 <0 0005 <0.0005 <0.0005 0.0046 <0.0005 <0 0005 <0.0005 <0.0005 0.007 <0.0005 <0.0005 <0 0005 0.0099 <0 001
<0.0001 <0 0001 <0.0001 0.0003 0.00057 - - <0.0001 0.0001 0.006 - 0 0002 0 0002 0.0071 0.001
<0 001 <0.001 <0.001 <0 001 0.014 <0.001 <0.001 <0.001 0.002 0.012 <0.001 <0.001 0.002 0.019 0.002
<0.01 <0.01 <0.01 <0.01 <0.060 <0.01 <0.01 <0.01 <0.01 14.5 <0.01 <0.01 <0.01 26.6 0.41

<0.0001 <0 0001 <0.0001 <0.0001 <0.00020 <0.0001 <0 0001 <0.0001 <0.0001 0.0077 <0.0001 <0.0001 <0 0001 0.0093 0.0003
0.024 0.019 0.026 0.022 <0.020 - - 0 027 0.031 0.035 - 0.024 0.022 0 027 0.036
48.5 48.8 26 25 - - 63 70.2 - 36.1 41.6 90.1
0.035 0.228 0.018 0.488 0.25 0.33 0.344 0 006 0.017 0.911 1.29 0.367 0.774 3.0 3.08

<0.000005 <0.000005 0.000007 <0.0001 - - <0.000005 <0.000005 - <0.000005 <0.000005 <0.000005
<0 001 <0.001 <0.001 <0 001 0 007 - - <0.001 <0 001 <0.001 - <0.001 <0.001 0 001 <0 002
0.0013 0 0028 0.0007 0.0016 0.0027 <0.0005 0 002 0 002 0.0065 0.0114 0.0015 0 0017 0 0038 0.0187 0.0055

4.5 4 5 4.7 3.4 - - 4.7 6 - 3.5 4.9 6.2
0.0016 0.0013 0.0004 0.0019 0.00049 0.0003 0.0006 0.0005 <0.0002 0.0003 <0.0002 <0.0002 <0 0002 0.0004 <0.0004

<0.00001 <0.00001 <0.00001 <0.00001 <0.00010 <0.00001 <0.00001 <0.00001 <0.00001 0 00008 <0.00001 <0 00001 <0.00001 0.00009 <0.00002
43 47.5 78.8 11 - - 54.6 57.5 - 28 9 30.2 78.2

1.16 1.02 0.915 0 58 0.58 - - 1.06 1 28 1 39 - 0.993 0 947 1.07 1.85
<0.00005 <0.00005 <0 00005 <0.00005 <0.00020 - - <0.00005 <0.00005 0 00014 - <0 00005 <0.00005 0.00026 <0.00010
<0 001 <0.001 <0.001 <0 001 <0 0010 - - <0 001 <0 001 <0.001 - <0.001 <0.001 <0.001 <0 002
<0.0005 <0 0005 <0.0005 <0.0005 <0 0010 - - <0.0005 <0.0005 0.101 - <0.0005 <0 0005 0.187 0.0094
0.0062 0 004 0.0055 0.0039 0.0052 0.0012 0.0039 0.0055 0.0072 0.0086 0.0037 0 0053 0 0055 0.0069 0.0062

<0.0001 <0 0001 <0.0001 0.0001 <0 0010 - - <0.0001 <0.0001 0.0134 - <0.0001 <0 0001 0.02 0.0009
<0 001 <0.001 <0.001 <0 001 <0 0030 0.004 0 001 <0.001 0.004 0.03 0.003 <0.001 0 004 0.043 0.004

- <0.01 <0.01 <0.01
- <0.0005 <0 0005 <0.0005

Area 6 - Coal Ash

TH12-4 (TH15-4 replaces)

30-Jun-2017

14-17

30-Jun-2017
1211801-5

14-15

1211801-4
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Table 3 - Water Inorganic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date
Routine Water Chemistry

Alkalinity, Total (as CaCO3) mg/L 5 - -
Bicarbonate (HCO3) mg/L 5 - -

Carbonate (CO3) mg/L 6 - -
Chloride (Cl) mg/L 0.4 250 120

Conductivity (EC) μS/cm 1 - -
Hardness (as CaCO3) mg/L 1 - -

Hydroxide (OH) mg/L 5 - -
Nitrate and Nitrite (as N) mg/L 0.010 - -

Nitrate (as N) mg/L 0 01 10 3
Nitrite (as N) mg/L 0.005 1 0.6 2

pH - 0.1 6.5-8.5 6.5-9
TDS (Calculated) mg/L 1 500 -
Sulphate (SO4) mg/L 0.9 500 429 3

Calcium (Ca) mg/L 0.2 - -
Magnesium (Mg) mg/L 0.2 - -

Potassium (K) mg/L 0.4 - -
Sodium (Na) mg/L 0.4 200 -

Metals (Dissolved and Total as noted)
Aluminum (Al) mg/L 0.0020 - 0 05 4

Antimony (Sb) mg/L 0.00020 0.006 -
Arsenic (As) mg/L 0.00020 0.01 0.005
Barium (Ba) mg/L 0.0010 1 -

Beryllium (Be) mg/L 0.0001 - -
Boron (B) mg/L 0.002 5 1.5

Cadmium (Cd) mg/L 0.00001 0.005 0.00037 5

Calcium (Ca) mg/L 0 20 - -
Chromium (Cr) mg/L 0.0005 - 0.0089

Cobalt (Co) mg/L 0.0005 - -
Copper (Cu) mg/L 0.0010 1 0.007

Iron (Fe) mg/L 0.010 0 3 0.3
Lead (Pb) mg/L 0.00010 0.01 0.007 6

Lithium (Li) mg/L NR - -
Magnesium (Mg) mg/L 0 01 - -
Manganese (Mn) mg/L 0.0020 0.05 8 -

Mercury (Hg) mg/L 0 000005 0.001 0 000005
Molybdenum mg/L 0.005 - -
Nickel (Ni) mg/L 0.0005 - 0.17 7

Potassium (K) mg/L 0.10 - -
Selenium (Se) mg/L 0.00020 0.05 0.001

Silver (Ag) mg/L 0.00001 - 0.0001
Sodium (Na) mg/L NR - -

Strontium mg/L NR - -
Thallium mg/L 0.00005 - -
Tin (Sn) mg/L 0.001 - -
Titanium mg/L 0.00050 - -

Uranium (U) mg/L 0.00050 0.02 0.015
Vanadium mg/L 0.00010 - -
Zinc (Zn) mg/L 0.0030 5 0 03

Chromium VI mg/L 0.0100 - -
Chromium III mg/L 0.0005 - -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
2 - Nitrite (as N) - Guideline based on chloride concentration (Environmental Quality Guidelines for Alberta Surface
3 - Sulphate - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
4 - Aluminum - Guideline based on water pH (Environmental Quality Guidelines for Alberta Surface Waters, July 20
5 - Cadmium - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
6 - Lead - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2
7 - Nickel - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July
8 ‐ Manganese - Aesthetic Objective. t is noted that the World Health Organization has established a human healt

NR = Not Reported
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

1151462-2 1151462-3 1150979-11
26-Jul-2016 26-Jul-2016 22-Jul-2016

396 408 384 352 399 424 422 525
483 497 469 430 486 517 515 639
<6 <6 <6 <6 <6 <6 <6 <6
392 422 31.4 41.8 44.6 34.5 30.8 41

2180 2140 1110 959 830 1250
915 1020 424 301 452 458 474 726 603
<5 <5 <5 <5 <5 <5 <5 <5

4.29 3.89 2.02 0.51 1 83 2.54 1.85 2.47
4.14 3.89 1.91 0.51 1 83 2.53 1.85 2.46
0.15 <0.02 0.113 <0.005 <0.005 0.011 <0.005 0.007
7.86 7.89 8.02 8.21 7 91 7.84 8.03 7 59 7.71
1240 1290 699 609 574 576 565 744
164 176 193 126 97 76.2 78.7 122
254 274 125 88.4 123 132 138 166
68.3 81 27 3 19.5 35 31.4 31.3 46
6 9 6.4 5.9 5.3 4.5 5.2 4.5 9.1
115 81.1 85 6 116 31.1 42 28.2 45

Dissolved Dissolved Total Dissolved Dissolved Total Diss Total Diss Total Dissolved Total Dissolved Dissolved Total
<0.004 0.046 0.98 <0.002 0 005 0.11 0.141 1.68 0.056 1.42 0 006 1.15 0.21 0.026 0.72
<0.0004 <0.0002 <0.0004 <0 0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0 0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
0.0004 0.0003 0.001 0.0003 <0.0002 <0.0002 0.0003 0.0016 0.0009 0.003 0.0003 0.0015 0.0004 0.0002 0.0006
0.277 0.279 0.352 0.121 0.116 0.125 0.089 0.141 0.103 0.168 0.13 0.163 0.081 0.088 0.114

<0.0002 <0.0001 <0 0002 <0 0001 <0.0001 <0.0001 0.0002 0 0001 <0.0001 <0.0001 <0.0001 <0.0001
0.667 0.711 0.84 0 319 0 281 0.305 0.466 0.434 0.372 0.364 0 342 0.348 4.41 1.79 1.86

0 00005 0.00013 0.00023 0.00001 0.00002 0.00002 0 00006 0.0001 0.00006 0.00013 0.00008 0.00026 0.00006 0 00022 0.00048
254 274 321 125 88.4 88.7 123 138 132 141 138 142 166 175

<0.001 <0.0005 0 0019 <0 0005 <0.0005 <0.0005 <0.0005 0.0031 <0.0005 0 0023 <0.0005 0.0022 <0.0005 <0.0005 0.0011
0.001 0.0014 0 0027 0.0007 0.0002 0.0003 0.0017 0 0024 0.0001 0.0022 0.0002 0 0008
0.003 0.004 0.016 0 002 0 002 0.002 0.002 0.005 0.004 0.008 0 002 0.004 0.005 0.003 0.004
<0 02 0.08 2.42 <0.01 0.01 0.34 0.6 8.1 0.08 3.21 0.01 2.16 0 24 0.04 1.01

<0.0002 0.0001 0.002 <0 0001 <0.0001 0.0001 0.0002 0.0016 0 0002 0 0026 <0.0001 0.0022 0.0005 <0.0001 0 0018
0.03 0.033 0.039 0.03 0 028 0 03 0.022 0 027 0 019 0.021 0.023 0.024
68.3 81 90 9 27 3 19.5 20.4 35 39.2 31.4 33 31.3 33.8 46 47
2.86 1.59 2.12 1.54 0.72 0.829 0.398 0.659 0.058 0.142 <0 005 0.113 0.264 0.354 0.498

<0 000005 <0.000005 <0.000005 <0.000005 <0 000005 0.000017 <0.000005 0.000062 <0.000005 <0 000005 <0.000005
<0.002 0.001 <0.002 0 013 0 007 0.007 <0.001 0 005 0 001 0.002 0.001 0.001
0.0045 0 0137 0.013 0.0059 0.0034 0.0009 0.0084 0.0062 0 0092 0 0078 0.0072 0.0057 0.0093 0.0081 0 0049

6 9 6.4 7.3 5.9 5.3 5.5 4 5 5.1 5.2 5.7 4.5 4.9 9.1 9.7
<0.0004 <0.0002 <0 0004 0.0005 <0.0002 <0.0002 0.0004 0.0004 0.0011 0.0011 0.0009 0.0009 0.0011 0.0004 0 0003

<0.00002 <0 00001 <0 00002 <0.00001 <0.00001 <0.00001 <0.00001 0 00003 <0 00001 0.00004 <0.00001 0.00002 <0.00001 <0.00001 <0 00001
115 81.1 89.7 85 6 116 118 31.1 31.6 42 42.4 28.2 30.5 45 47 6
1.85 1.68 1.88 1.2 0 854 0.851 0.873 0.798 0.729 0.733 1.1 1.05

<0.00010 <0 00005 <0 0001 <0.00005 <0.00005 <0.00005 0 00008 0.00008 <0.00005 0.00006 0 00006 0.00009
<0.002 <0.001 <0.002 0 001 <0 001 <0 001 <0.001 0 003 <0 001 <0 001 <0.001 <0.001
<0.001 0 0017 0 0283 <0 0005 <0.0005 0.0036 0.0574 0 0424 <0.0005 0.0365 0.0009 0 0199
0.0078 0 0088 0.01 0 004 0.0028 0.0029 0.0044 0.0044 0 0064 0 0065 0.0038 0.0044 0.0102 0.0061 0 0072
0.0003 0 0004 0 0032 0.0001 <0.0001 0.0004 0 0067 0 0044 0.0002 0.003 0.0002 0 0018
0.011 0.008 0 017 0 004 0 003 0.002 0.007 0.012 0.006 0 017 0 006 0.012 0.007 0.008 0.011

LP Plant/ Area 6 - upstream Area 6 - downstream

BH16-04

1211131‐11150979-91211801-2

BH16-03

22-Jul-2016
1150979-10
22-Jul-201630-Jun-201730-Jun-2017 28-Jun-201730-Jun-2017

1211801-3

BH16-02

1211801-1

BH16-06BH16-05
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Table 3 - Water Inorganic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date
Routine Water Chemistry

Alkalinity, Total (as CaCO3) mg/L 5 - -
Bicarbonate (HCO3) mg/L 5 - -

Carbonate (CO3) mg/L 6 - -
Chloride (Cl) mg/L 0.4 250 120

Conductivity (EC) μS/cm 1 - -
Hardness (as CaCO3) mg/L 1 - -

Hydroxide (OH) mg/L 5 - -
Nitrate and Nitrite (as N) mg/L 0.010 - -

Nitrate (as N) mg/L 0 01 10 3
Nitrite (as N) mg/L 0.005 1 0.6 2

pH - 0.1 6.5-8.5 6.5-9
TDS (Calculated) mg/L 1 500 -
Sulphate (SO4) mg/L 0.9 500 429 3

Calcium (Ca) mg/L 0.2 - -
Magnesium (Mg) mg/L 0.2 - -

Potassium (K) mg/L 0.4 - -
Sodium (Na) mg/L 0.4 200 -

Metals (Dissolved and Total as noted)
Aluminum (Al) mg/L 0.0020 - 0 05 4

Antimony (Sb) mg/L 0.00020 0.006 -
Arsenic (As) mg/L 0.00020 0.01 0.005
Barium (Ba) mg/L 0.0010 1 -

Beryllium (Be) mg/L 0.0001 - -
Boron (B) mg/L 0.002 5 1.5

Cadmium (Cd) mg/L 0.00001 0.005 0.00037 5

Calcium (Ca) mg/L 0 20 - -
Chromium (Cr) mg/L 0.0005 - 0.0089

Cobalt (Co) mg/L 0.0005 - -
Copper (Cu) mg/L 0.0010 1 0.007

Iron (Fe) mg/L 0.010 0 3 0.3
Lead (Pb) mg/L 0.00010 0.01 0.007 6

Lithium (Li) mg/L NR - -
Magnesium (Mg) mg/L 0 01 - -
Manganese (Mn) mg/L 0.0020 0.05 8 -

Mercury (Hg) mg/L 0 000005 0.001 0 000005
Molybdenum mg/L 0.005 - -
Nickel (Ni) mg/L 0.0005 - 0.17 7

Potassium (K) mg/L 0.10 - -
Selenium (Se) mg/L 0.00020 0.05 0.001

Silver (Ag) mg/L 0.00001 - 0.0001
Sodium (Na) mg/L NR - -

Strontium mg/L NR - -
Thallium mg/L 0.00005 - -
Tin (Sn) mg/L 0.001 - -
Titanium mg/L 0.00050 - -

Uranium (U) mg/L 0.00050 0.02 0.015
Vanadium mg/L 0.00010 - -
Zinc (Zn) mg/L 0.0030 5 0 03

Chromium VI mg/L 0.0100 - -
Chromium III mg/L 0.0005 - -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
2 - Nitrite (as N) - Guideline based on chloride concentration (Environmental Quality Guidelines for Alberta Surface
3 - Sulphate - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
4 - Aluminum - Guideline based on water pH (Environmental Quality Guidelines for Alberta Surface Waters, July 20
5 - Cadmium - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, J
6 - Lead - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July 2
7 - Nickel - Guideline based on water hardness (Environmental Quality Guidelines for Alberta Surface Waters, July
8 ‐ Manganese - Aesthetic Objective. t is noted that the World Health Organization has established a human healt

NR = Not Reported
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

503 480 449 477
613 585 547 582
<6 <6 <6 <6

70.1 37.1 39.5 60.8
1260 1200

622 638 453 610
<5 <5 <5 <5

6.42 10.4 0.22 2 95
5.43 10.4 0.22 2 92
0.985 0.01 <0.005 0.028
7.77 7.56 7.79 7 57
790 736 573 713
146 143 66.6 112
173 177 130 174
46 47 5 31.5 42.7
5 2 4.4 2.9 3

48.2 39 3 33.5 34.3
Dissolved Total Dissolved Total Dissolved Total Dissolved Total

0.023 1.92 <0.002 1.05 <0.002 4.05 0.007 0.5
<0.0002 <0.0002 <0.0002 <0 0002 <0.0002 <0.0002 <0.0002 <0.0002
<0.0002 0.0019 <0.0002 0 0009 <0.0002 0.0034 <0.0002 0.0003

0.065 0.148 0.078 0.117 0.174 0.287 0.248 0.265
0.0002 <0.0001 <0 0001 0.0004 <0.0001 <0.0001

1.1 1.05 1.33 1.36 0 222 0.209 0.289 0.309
0 00006 0.0001 0.00018 0.00022 0.0001 0.00024 0.00014 0 00023

173 193 177 189 130 149 174 183
<0.0005 0.0036 <0.0005 0 0025 <0.0005 0.0064 <0.0005 0.0008

0.0024 0 0004 0.0016 0.0041 0.0008 0.0012
0.002 0.006 0.002 0 003 <0.001 0.009 0.002 0.002
0.03 5.34 0.02 2.59 <0.01 13.2 0 01 1.02

<0.0001 0.0025 <0.0001 0.0012 <0.0001 0.0047 <0.0001 0.0006
0.03 0.025 0 026 0.019 0.017 0.019

46 51 47 5 49 6 31.5 36.5 42.7 43.7
1.1 1.42 1.05 1.26 1.39 1.92 2.09 2.26

<0 000005 0.000063 <0.000005 <0.000005 0.000044 <0 000005
<0.001 <0.001 <0.001 <0 001 <0.001 <0.001

0.0091 0.0083 0 0084 0 0067 0.0021 0.012 0.007 0.004
5 2 5 9 4.4 4.7 2.9 3.9 3 3 3

0.0003 0.0004 0 0004 0 0004 <0.0002 0.0003 <0.0002 <0.0002
<0.00001 0.00003 <0 00001 0.00001 <0.00001 0.00007 <0.00001 0 00001

48.2 49.9 39 3 41 2 33.5 33.9 34.3 36.4
1.24 1.22 1.17 0.949 1.16 1.12

0.00011 <0 00005 0.00007 0.00016 <0.00005 0 00005
0.002 <0.001 <0.001 0.001 <0.001 <0.001

0.0584 <0.0005 0 037 0.0763 <0.0005 0.0094
0.0075 0.0076 0 0065 0.0077 0.0031 0.0036 0.0035 0.0041

0.0065 <0.0001 0.0036 0.0131 <0.0001 0.0014
0.007 0.015 0.006 0.01 0 007 0.033 0.005 0.007

Area 4

28-Jun-2017
1211131‐3

BH16-07

28-Jun-2017
1211131‐2

BH16-08

22-Jul-2016
1150979-13

22-Jul-2016
1150979-12
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse) C1 C6 C7 MW104 MW108

Laboratory Sample ID 4940171 4940172 4940173
Sample Date 21-Nov-2014 21-Nov-2014 21-Nov-2014 27-Jul-2001 14-Apr-2003 21-Jun-2005 21-Jun-2005 21-Jun-2005 14-Apr-2003 21-Jun-2005 14-Dec-2001 2002 14-Apr-2003 21-Jun-2005

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0.005 0.074 - - - <0.0005 <0.0005 <0 0005 <0.0005 <0.0005 <0.0005 <0.0005 <0 0005 <0.0005 <0 0005 <0.0005
Toluene mg/L 0.000 0.024 0 021 - - - <0.0005 <0.0005 <0 0005 <0.0005 <0.0005 <0.0005 <0.0005 <0 0005 <0.0005 <0 0005 0.003

EthylBenzene mg/L 0.001 0.0016 41 - - - <0.0005 <0.0005 <0.005 <0.005 <0.005 <0.0005 <0.005 <0 0005 <0.0005 <0 0005 <0.005
Xylenes mg/L 0.001 0.02 2.9 - - - 0.001 <0.0005 <0 0005 <0.0005 <0.0005 <0.0005 <0 0005 0.002 <0.0005 <0 0005 <0.0005
MTBE ug/L NR 0.015 10 - - - - - - - - - - - - - -

F1(C6-C10) mg/L 0.100 - - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
F1-BTEX mg/L 0.100 2.2 9.8 - - - - - - - - - - - - - -

F2 (C10-C16) mg/L 0.100 1.1 1.3 - - - - <0.05 <0.05 <0.05 <0.05 <0 05 <0.05 000 <0.05 <0.05 <0.05
F3 (C16-C34) mg/L 0.100 - - - - - - - - - - - - - - - -

F3+ C34+ mg/L 0.100 - - - - - - - - - - - - - - - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8 <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Acenaphthylene ug/L 0.100 - - <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Acridine ug/L 0.100 <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Anthracene ug/L 0.005 - 0 012 <0 005 <0.005 <0 005 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Benzo(a)anthracene ug/L 0.010 - 0.018 <0.01 <0.01 <0.01 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Benzo(a)pyrene ug/L 0.008 - 0.015 <0 008 <0.008 <0 008 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Benzo(b&j)fluoranthene ug/L 0.100 - - <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Benzo(g,h,i)perylene ug/L 0.050 - - <0.05 <0.05 <0.05 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Benzo(k)fluoranthene ug/L 0.100 - - <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Chrysene ug/L 0.100 - - <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Dibenzo(a,h)anthracene ug/L 0.050 - - <0.05 <0.05 <0.05 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Fluoranthene ug/L 0.010 - 0.04 <0.01 <0.01 <0.01 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Fluorene ug/L 0.100 0.94 3 <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Indeno(1,2,3-cd)pyrene ug/L 0.050 - - <0.05 <0.05 <0.05 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Naphthalene ug/L 0.100 0.47 1 <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Phenanthrene ug/L 0.100 - 0.4 <0.1 <0.1 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
Pyrene ug/L 0.010 0.71 0 025 <0.01 <0.01 <0.01 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Quinoline ug/L 0.300 <0.3 <0 3 <0.3 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
B(A)P Total Potency Equivalent ug/L 0.010 0.01 - <0.01 <0.01 <0.01 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Remediation Guideline Values for Residential/Parkland - All Water Uses
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

MW1 MW109

Area 3  Former Fire Training Burn Pit(s)

MW201

                      Sample ID

Parameter

Guideline 1 Area 2  Former Reactivator
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0 005 0.074
Toluene mg/L 0.000 0 024 0.021

EthylBenzene mg/L 0.001 0.0016 41
Xylenes mg/L 0.001 0.02 2.9
MTBE ug/L NR 0 015 10

F1(C6-C10) mg/L 0.100 - -
F1-BTEX mg/L 0.100 2.2 9.8

F2 (C10-C16) mg/L 0.100 1.1 1.3
F3 (C16-C34) mg/L 0.100 - -

F3+ C34+ mg/L 0.100 - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8
Acenaphthylene ug/L 0.100 - -

Acridine ug/L 0.100
Anthracene ug/L 0.005 - 0.012

Benzo(a)anthracene ug/L 0.010 - 0.018
Benzo(a)pyrene ug/L 0.008 - 0.015

Benzo(b&j)fluoranthene ug/L 0.100 - -
Benzo(g,h,i)perylene ug/L 0.050 - -
Benzo(k)fluoranthene ug/L 0.100 - -

Chrysene ug/L 0.100 - -
Dibenzo(a,h)anthracene ug/L 0.050 - -

Fluoranthene ug/L 0.010 - 0.04
Fluorene ug/L 0.100 0.94 3

Indeno(1,2,3-cd)pyrene ug/L 0.050 - -
Naphthalene ug/L 0.100 0.47 1

Phenanthrene ug/L 0.100 - 0.4
Pyrene ug/L 0.010 0.71 0.025

Quinoline ug/L 0.300
B(A)P Total Potency Equivalent ug/L 0.010 0.01 -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

MW201 MW302
4940175 4965591

29-Oct-2013 14-Dec-2001 14-Apr-2003 21-Jun-2005 24-Jun-2014 14-Dec-2001 14-Apr-2003 21-Jun-2005 29-Oct-2013 24-Jun-2014 21-Nov-2014 18-Dec-2014 18‐Mar‐02 2002 18‐Mar‐02

<0.001 <0.0005 <0 0005 <0.0005 <0.001 <0.0005 <0.0005 <0.0005 <0.001 <0.001 - <0.001 <0.0005 <0.0005 <0 0005
<0.001 <0.0005 <0 0005 0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.001 <0.001 - <0 0005 <0.0005 <0.0005 <0 0005
<0.001 <0.0005 <0 0005 <0.005 <0.001 <0.0005 <0.0005 <0.005 <0.001 <0.001 - <0.001 <0.0005 <0.0005 <0 0005
<0.001 <0.0005 <0 0005 <0.0005 <0.001 <0.0005 <0.0005 <0.0005 <0.001 <0.001 - <0.002 <0.0005 <0.0005 <0 0005

- - - - - - - - - - - -
<0.2 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0 2 <0 2 - <0.1 <0.1 <0.1 <0.1

- - - - - - - - - - - <0.1
<0.2 <0.05 <0.05 <0 05 <0.2 <0 05 <0.05 <0.05 <0 2 <0 2 - <0.1 <0 05 <0.05 <0.05
0.3 - - - - - - - 0.4 - 0.3
- - - - - - - - - - - 0.7

‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0.005 - - - - <0.005 <0.005 - - - -
‐ ‐ ‐ ‐ <0 01 - - - - <0.01 <0.01 - - - -
‐ ‐ ‐ ‐ <0.008 - - - - <0.008 <0.008 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0 05 - - - - <0.05 <0.05 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0 05 - - - - <0.05 <0.05 - - - -
‐ ‐ ‐ ‐ <0 01 - - - - <0.01 0 02 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0 05 - - - - <0.05 <0.05 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0.1 - - - - <0.1 <0.1 - - - -
‐ ‐ ‐ ‐ <0 01 - - - - 0.01 0 01 - - - -
‐ ‐ ‐ ‐ <0.3 - - - - <0 3 <0.3 - - - -
‐ ‐ ‐ ‐ <0 01 - - - - <0.01 <0.01 - - - -

Benzo(b)fluoranthene <0.1

MW202 MW203 MW301

Area 3  Former Fire Training Burn Pit(s)
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0 005 0.074
Toluene mg/L 0.000 0 024 0.021

EthylBenzene mg/L 0.001 0.0016 41
Xylenes mg/L 0.001 0.02 2.9
MTBE ug/L NR 0 015 10

F1(C6-C10) mg/L 0.100 - -
F1-BTEX mg/L 0.100 2.2 9.8

F2 (C10-C16) mg/L 0.100 1.1 1.3
F3 (C16-C34) mg/L 0.100 - -

F3+ C34+ mg/L 0.100 - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8
Acenaphthylene ug/L 0.100 - -

Acridine ug/L 0.100
Anthracene ug/L 0.005 - 0.012

Benzo(a)anthracene ug/L 0.010 - 0.018
Benzo(a)pyrene ug/L 0.008 - 0.015

Benzo(b&j)fluoranthene ug/L 0.100 - -
Benzo(g,h,i)perylene ug/L 0.050 - -
Benzo(k)fluoranthene ug/L 0.100 - -

Chrysene ug/L 0.100 - -
Dibenzo(a,h)anthracene ug/L 0.050 - -

Fluoranthene ug/L 0.010 - 0.04
Fluorene ug/L 0.100 0.94 3

Indeno(1,2,3-cd)pyrene ug/L 0.050 - -
Naphthalene ug/L 0.100 0.47 1

Phenanthrene ug/L 0.100 - 0.4
Pyrene ug/L 0.010 0.71 0.025

Quinoline ug/L 0.300
B(A)P Total Potency Equivalent ug/L 0.010 0.01 -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

MW302 MW99-3 TH10-15

4940174 4965590 1139764-1
2002 21-Nov-2014 18-Dec-2014 19-Nov-2014 26-May-2016 4-Feb-2010 Aug 12 2013 28-Apr-2014 Dec 22 2015 4-Feb-2010 9-Aug-2013 22-Dec-2015 4-Feb-2010 4-Feb-2010 18-Dec-2013

<0.0005 - <0 001 <0.0001 <0 001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001
<0 0005 - <0 0005 <0.0001 <0.0004 <0 001 <0.001 <0.001 <0.0004 <0.001 <0.001 <0.0004 <0.001 <0.001 <0 001
<0 0005 - <0 001 <0.0001 <0.0010 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001 <0.001 <0.001 <0 001
<0 0005 - <0 002 <0.0001 <0 001 <0 004 <0.001 <0.001 <0 001 <0.004 <0.001 <0 001 0 004 0.003 0.004

- - - - - - - - - -
<0.1 - <0.1 <0 2 <0.2 <0.2 <0.2 <0.2 <0 2 <0.2 <0 2 <0.2

- <0.1 - <0.1 <0.2 <0.2 <0.2 < 01 <0.2 <0 2 < 01 <0.2 <0 2 <0.2
<0.05 - <0.1 <0 2 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0 2 <0.1 <0.1 - <0.1

- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- 0.3 - <0.1 <0.1 <0.1 <0.1 <0.1 0.1 - 0.1

- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1
- <0.005 - <0.005 <0 005 0.012 <0.005 <0.005 <0 005 0.007 <0.005 <0.005 0.007 - 0.026
- <0 01 - <0.01 <0.01 0 01 0 010 0.010 <0.01 <0.01 <0.01 <0 01 <0.01 - 0.050
- <0.008 - <0.008 <0 008 0.014 <0.008 0.013 <0 008 <0.008 <0.008 <0.008 <0.008 - 0.075
- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- <0 05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0 05 <0.05 <0.05 <0 05 <0.05 - 0.070
- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- <0 05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0 05 <0.05 <0.05 <0 05 <0.05 - <0 05
- <0 01 - <0.01 <0.01 0 04 0 020 0.020 <0 01 0.03 <0.01 <0 01 0.01 - 0.100
- <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1
- <0 05 - <0.05 <0.05 <0 05 <0.05 <0.05 <0 05 <0.05 <0.05 <0 05 <0.05 - 0.070
- <0.1 - <0.1 <0.1 0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 - <0.1
- <0.1 - <0.1 <0.1 0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 - <0.1
- <0 01 - <0.01 <0.01 0 05 0 050 0.030 <0 01 0.04 0.01 <0 01 0.01 - 0.110
- <0.3 - <0 3 <0.3 <0.3 <0.3 <0 3 <0.3 <0.3 <0 3 <0.3 <0.3 - <0.3
- <0 01 - <0.01 <0.01 0.02 <0.01 0.010 <0 01 <0.01 <0 01 <0.01 - 0.090

A3 14-09 MW99-2 TH15-3 (replace 99-3) TH1

Area 3  Former Fire Training Burn Pit(s)

MW14-01

Area 4 & 5  Thurber Reports
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0 005 0.074
Toluene mg/L 0.000 0 024 0.021

EthylBenzene mg/L 0.001 0.0016 41
Xylenes mg/L 0.001 0.02 2.9
MTBE ug/L NR 0 015 10

F1(C6-C10) mg/L 0.100 - -
F1-BTEX mg/L 0.100 2.2 9.8

F2 (C10-C16) mg/L 0.100 1.1 1.3
F3 (C16-C34) mg/L 0.100 - -

F3+ C34+ mg/L 0.100 - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8
Acenaphthylene ug/L 0.100 - -

Acridine ug/L 0.100
Anthracene ug/L 0.005 - 0.012

Benzo(a)anthracene ug/L 0.010 - 0.018
Benzo(a)pyrene ug/L 0.008 - 0.015

Benzo(b&j)fluoranthene ug/L 0.100 - -
Benzo(g,h,i)perylene ug/L 0.050 - -
Benzo(k)fluoranthene ug/L 0.100 - -

Chrysene ug/L 0.100 - -
Dibenzo(a,h)anthracene ug/L 0.050 - -

Fluoranthene ug/L 0.010 - 0.04
Fluorene ug/L 0.100 0.94 3

Indeno(1,2,3-cd)pyrene ug/L 0.050 - -
Naphthalene ug/L 0.100 0.47 1

Phenanthrene ug/L 0.100 - 0.4
Pyrene ug/L 0.010 0.71 0.025

Quinoline ug/L 0.300
B(A)P Total Potency Equivalent ug/L 0.010 0.01 -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

TH10-4 TH10-7 Dup TH10-7 TH12-2

28-Apr-2014 22-Dec-2015 4-Feb-2010 4-Feb-2010 4-Feb-2010 9-Aug-2013 28-Apr-2014 12-Aug-2013 22-Dec-2015 28-Apr-2014 9-Aug-2013 28-Apr-2014 22-Dec-2015 9-Aug-2013 28-Apr-2014

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0 001 <0.001 <0.001 <0.001
<0.001 <0.0004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0004 <0.001 <0.001 <0 001 <0.0004 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0 001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0 001 <0.001 <0.001 <0.001

- - - - - - -
<0 2 <0.2 <0 2 <0.2 <0.2 <0 2 <0.2 <0 2 <0.2 <0.2 <0 2 <0.2
<0 2 < 01 <0.2 <0 2 <0.2 <0.2 <0 2 <0.2 < 01 <0 2 <0.2 <0.2 <.01 <0 2 <0.2
<0 2 <0.1 <0.1 <0.1 <0.1 <0.2 <0 2 <0.1 <0.1 <0 2 <0.2 <0.2 <0.1 <0 2 <0.2
<0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 0.9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.005 <0.005 0.006 <0.005 0.006 <0 005 <0.005 <0.005 <0 005 <0.005 0.014 0.005 <0.005 0.009 <0.005
0.020 <0 01 <0.01 <0.01 <0 01 <0.01 <0.01 <0 01 <0.01 0.020 0.090 0.060 <0 01 0.04 <0 01
0.023 <0.008 <0 008 0.016 <0.008 <0 008 <0.008 <0.008 <0 008 0.029 0.130 0.065 <0.008 0.053 0.008
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.10 0.10 <0.1 0.10 <0.1
<0.05 <0 05 <0.05 <0.05 <0 05 <0.05 <0.05 <0 05 <0.05 <0.05 0.060 <0.05 <0 05 <0.05 <0 05
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.10 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.10 0.10 <0.1 <0.1 <0.1
<0.05 <0 05 <0.05 <0.05 <0 05 <0.05 <0.05 <0 05 <0 05 <0.05 <0 05 <0 05 <0 05 <0.05 <0 05
0.050 <0 01 0 01 0.01 0 01 <0.01 <0.01 <0 01 <0 01 0.05 0.13 0.12 <0 01 0.07 0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.05 <0 05 <0.05 <0.05 <0 05 <0 05 <0.05 <0 05 <0 05 <0.05 0.08 <0 05 <0 05 0.05 <0 05
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.10 0.10 <0.1 <0.1 <0.1
0.050 0.010 0 02 0.02 0 01 <0 01 0.01 0.01 <0 01 0.09 0.17 0.18 <0 01 0.10 0.01
<0 3 <0 3 <0.3 <0 3 <0 3 <0.3 <0 3 <0 3 <0.3 <0 3 <0 3 <0.3 <0.3 <0 3 <0 3
0.030 <0 01 <0 01 0.02 <0 01 <0 01 <0.01 <0 01 <0 01 0.03 0.17 0.08 <0 01 0.07 <0 01

0-1 TH12-1 (TH15-1 replaces) TH12-4 (TH15-4 replaces)TH12-3TH10-7

Area 4 & 5  Thurber Reports
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0 005 0.074
Toluene mg/L 0.000 0 024 0.021

EthylBenzene mg/L 0.001 0.0016 41
Xylenes mg/L 0.001 0.02 2.9
MTBE ug/L NR 0 015 10

F1(C6-C10) mg/L 0.100 - -
F1-BTEX mg/L 0.100 2.2 9.8

F2 (C10-C16) mg/L 0.100 1.1 1.3
F3 (C16-C34) mg/L 0.100 - -

F3+ C34+ mg/L 0.100 - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8
Acenaphthylene ug/L 0.100 - -

Acridine ug/L 0.100
Anthracene ug/L 0.005 - 0.012

Benzo(a)anthracene ug/L 0.010 - 0.018
Benzo(a)pyrene ug/L 0.008 - 0.015

Benzo(b&j)fluoranthene ug/L 0.100 - -
Benzo(g,h,i)perylene ug/L 0.050 - -
Benzo(k)fluoranthene ug/L 0.100 - -

Chrysene ug/L 0.100 - -
Dibenzo(a,h)anthracene ug/L 0.050 - -

Fluoranthene ug/L 0.010 - 0.04
Fluorene ug/L 0.100 0.94 3

Indeno(1,2,3-cd)pyrene ug/L 0.050 - -
Naphthalene ug/L 0.100 0.47 1

Phenanthrene ug/L 0.100 - 0.4
Pyrene ug/L 0.010 0.71 0.025

Quinoline ug/L 0.300
B(A)P Total Potency Equivalent ug/L 0.010 0.01 -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

TH12-6 TH12-7 BH1 (Stantec) A5  14-01

1145461-3 4940167 4940176 1145461-1 1151462-9 1211801-4 4940177 1145461-2 1151462-10 1211801-5
22-Dec-2015 6-Jun-16 17-Oct-2014 9-Aug-2013 11-Dec-2011 21-Nov-2014 20-Nov-2014 6-Jun-16 20-Sep-16 30-Jun-2017 20-Nov-2014 6-Jun-16 20-Sep-16 30-Jun-2017

<0.001 <0.001 <0 001 <0 0004 - - -
<0.0004 <0.001 <0 001 <0 0004 - - -
<0.001 <0.001 <0 001 <0 0004 - - -
<0.001 <0.001 <0 001 <0 0008 - - -

- - - - -
<0.2 <0.2 <0.1 - - -

<.01 <0.2 <0.2 - - -
<0.1 <0.2 <0.2 <0.1 - - -

<0.1 <0.1 <0.1 - - -
<0.1 <0.1 <0.1 - - -

<0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.005 <0.005 <0.005 0.055 - <0.005 0.035 <0 005 <0 005 0.009 <0 005 <0 005 <0 005 <0 005
<0 01 <0.01 <0.01 0.12 - <0.01 0.06 <0.01 <0.01 0.02 0.01 <0.01 <0.01 <0.01

<0.008 <0.008 <0.008 0.133 - <0.008 0.072 <0 008 <0 008 0.016 0.02 <0 008 <0 008 <0 008
<0.1 <0.1 <0.1 0 20 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0 05 <0.05 <0.05 0 07 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.1 <0.1 <0.1 0.10 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 0.10 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0 05 <0.05 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0 01 <0.01 <0.01 0.33 - <0.01 0.09 <0.01 <0.01 0.02 0.03 <0.01 <0.01 <0.01
<0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0 05 <0.05 <0.05 0.10 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 0 30 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0 01 <0.01 <0.01 0.30 - <0.01 0.1 <0.01 <0.01 0.02 0.04 <0.01 <0.01 <0.01
<0.3 <0.3 <0.3 <0.3 - <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
<0 01 <0.01 0.19 - <0.01 0.08 <0.01 0.02 0.02 <0.01 <0.01

Area 6Area 4 & 5  Thurber Reports

TH12-4 (TH15-4 replaces) 14-15 14-17
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0 005 0.074
Toluene mg/L 0.000 0 024 0.021

EthylBenzene mg/L 0.001 0.0016 41
Xylenes mg/L 0.001 0.02 2.9
MTBE ug/L NR 0 015 10

F1(C6-C10) mg/L 0.100 - -
F1-BTEX mg/L 0.100 2.2 9.8

F2 (C10-C16) mg/L 0.100 1.1 1.3
F3 (C16-C34) mg/L 0.100 - -

F3+ C34+ mg/L 0.100 - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8
Acenaphthylene ug/L 0.100 - -

Acridine ug/L 0.100
Anthracene ug/L 0.005 - 0.012

Benzo(a)anthracene ug/L 0.010 - 0.018
Benzo(a)pyrene ug/L 0.008 - 0.015

Benzo(b&j)fluoranthene ug/L 0.100 - -
Benzo(g,h,i)perylene ug/L 0.050 - -
Benzo(k)fluoranthene ug/L 0.100 - -

Chrysene ug/L 0.100 - -
Dibenzo(a,h)anthracene ug/L 0.050 - -

Fluoranthene ug/L 0.010 - 0.04
Fluorene ug/L 0.100 0.94 3

Indeno(1,2,3-cd)pyrene ug/L 0.050 - -
Naphthalene ug/L 0.100 0.47 1

Phenanthrene ug/L 0.100 - 0.4
Pyrene ug/L 0.010 0.71 0.025

Quinoline ug/L 0.300
B(A)P Total Potency Equivalent ug/L 0.010 0.01 -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

A7  14-05 A7  14-06 A7  14-07 BH16-05

4940168 4940169 4965589 1151462-1 1160993-1 1151462-2 1160993-2 1211801-1 1151462-3 1160993-3 1211801-2 1150979-9 1151462-4 1150979-10
21-Nov-2014 21-Nov-2014 18-Dec-2014 26-Jul-2016 20-Sep-2016 26-Jul-2016 20-Sep-2016 30-Jun-2017 26-Jul-2016 20-Sep-2016 30-Jun-2017 22-Jul-2016 20-Sep-2016 22-Jul-2016

<0 001 <0.001 <0 001 - - - - -
<0 001 <0.001 <0.0005 - - - - -
<0 001 <0.001 <0 001 - - - - -
<0 001 <0.001 <0 002 - - - - -

- - - - - - - -
<0.2 <0.2 <0.1 - - - - -
<0.2 <0.2 <0.1 - - - - -
<0.2 <0.2 <0.1 - - - - -
<0.1 <0.1 <0.1 - - - - -
<0.1 <0.1 0.3 - - - - -

- - - <0.1 <0.1 1.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - 0.014 <0.005 0.148 <0 005 0.014 <0.005 <0.005 <0.005 0.007 0.005 0.01
- - - 0.02 <0.01 0.05 <0 01 0 01 <0 01 <0.01 <0.01 <0.01 <0 01 <0.01
- - - 0.011 <0.008 0.031 <0 008 0.013 <0.008 <0.008 <0.008 <0.008 <0.008 0 009
- - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.05 <0.05 <0 05 <0 05 <0 05 <0 05 <0.05 <0.05 <0.05 <0 05 <0.05
- - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.05 <0.05 <0 05 <0 05 <0 05 <0 05 <0.05 <0.05 <0.05 <0 05 <0.05
- - - 0.03 <0.01 0.23 <0 01 0.05 <0 01 0.01 <0.01 <0.01 0.04 0.02
- - - <0.1 <0.1 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.05 <0.05 <0 05 <0 05 <0 05 <0 05 <0.05 <0.05 <0.05 <0 05 <0.05
- - - <0.1 <0.1 2.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - <0.1 <0.1 0.6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- - - 0.03 <0.01 0.17 <0 01 0.04 <0 01 0.01 <0.01 <0.01 0.04 0.02
- - - <0 3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0 3 <0.3 <0.3
- - - 0.01 <0.01 0.04 <0 01 0 01 <0 01 <0.01 <0 01 <0.01 <0 01 <0.01

Area 7

BH16-01 BH16-04BH16-02 BH16-03
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Table 4 - Water Organic

Units Detection Limits

Potable Aquatic Life 
(Coarse)

Laboratory Sample ID
Sample Date

Dissolved Petroleum Hydrocarbons 

Benzene mg/L 0 0010 0 005 0.074
Toluene mg/L 0.000 0 024 0.021

EthylBenzene mg/L 0.001 0.0016 41
Xylenes mg/L 0.001 0.02 2.9
MTBE ug/L NR 0 015 10

F1(C6-C10) mg/L 0.100 - -
F1-BTEX mg/L 0.100 2.2 9.8

F2 (C10-C16) mg/L 0.100 1.1 1.3
F3 (C16-C34) mg/L 0.100 - -

F3+ C34+ mg/L 0.100 - -
Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/L 0.100 1.4 5.8
Acenaphthylene ug/L 0.100 - -

Acridine ug/L 0.100
Anthracene ug/L 0.005 - 0.012

Benzo(a)anthracene ug/L 0.010 - 0.018
Benzo(a)pyrene ug/L 0.008 - 0.015

Benzo(b&j)fluoranthene ug/L 0.100 - -
Benzo(g,h,i)perylene ug/L 0.050 - -
Benzo(k)fluoranthene ug/L 0.100 - -

Chrysene ug/L 0.100 - -
Dibenzo(a,h)anthracene ug/L 0.050 - -

Fluoranthene ug/L 0.010 - 0.04
Fluorene ug/L 0.100 0.94 3

Indeno(1,2,3-cd)pyrene ug/L 0.050 - -
Naphthalene ug/L 0.100 0.47 1

Phenanthrene ug/L 0.100 - 0.4
Pyrene ug/L 0.010 0.71 0.025

Quinoline ug/L 0.300
B(A)P Total Potency Equivalent ug/L 0.010 0.01 -

Notes
1 -  Alberta Tier 1 Soil and Groundwater Remediation Guidelines (February 2, 2016), Table B-3. Groundwater Rem
Bold and shaded values exceed appropriate guideline
Cells with “-“ indicate that the associated parameter was not analyzed.
Bold and underlined RPD percentages exceed appropriate values

                      Sample ID

Parameter

Guideline 1

1151462-5 1211801-3 1150979-11 1151462-6 1211131-1 1150979-12 1151462-7 1211131-2 1151462-8 1211131-3
20-Sep-2016 30-Jun-2017 22-Jul-2016 20-Sep-2016 28-Jun-2017 22-Jul-2016 20-Sep-2016 28-Jun-2017 20-Sep-2016 28-Jun-2017

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0 005 <0.005 0.006 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0 01 <0 01 <0 01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0 008 <0.008 0.009 <0.008 0.014 <0.008 <0.016 <0.008 <0.008 <0.008
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.05 <0 05 <0 05 <0 05 <0 05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.05 <0 05 <0 05 <0 05 <0 05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.01 <0 01 0.01 <0 01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.05 <0 05 <0 05 <0 05 <0 05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.01 <0 01 0 01 <0 01 0 02 <0.01 <0.01 <0.01 <0.01 <0.01
<0.3 <0.3 <0.3 <0.3 <0.3 <0 3 <0 3 <0.3 <0.3 <0.3

<0.01 <0 01 <0 01 <0 01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01

16-08BH16-06 BH16-07BH16-05
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Appendix A 

Borehole Logs (All) 
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SAND AND GRAVEL FILL: loose, brown, pebbles,
dry

<<

<<

<<

<<

- 0.8 ppm

- 0.4 ppm

- 0.3 ppm

- 0.1 ppm

- 0.3 ppm

- 0.5 ppm

- 0.9 ppm

- 0.9 ppm

- Flush

- 0.6 ppm

END OF BOREHOLE AT 10.5 m

Monitoring well installed
Groundwater level at 8.68 m on November 21, 2014

- gravel at 9.1 m

- wet at 8.2 m
- organics at 8.0 m

- coal at 7.5 m

SAND: loose, salt and pepper, damp
SILT: wet
SAND

- moist from 3.2 m to 3.7 m

- increasing clay, increasing firmness, white deposits
at 1.6 m

SILT: some clay, some sand, soft, brown, dry

- 0.6 ppm

- 0.4 ppm

- PID #9

- 0.4 ppm

- 0.5 ppm
- 0.3 ppm

- 50.8-mm 0.254 Slotted
PVC Screen

- 0.1 ppm

- 0.4 ppm

- 1 ppm

- 0.7 ppm

- 0.4 ppm

- 1.2 ppm
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COMPLETED:  11/19/14
Page  1  of  1

BOREHOLE NO: A1:14-18

PEA GRAVELBENTONITE

PROJECT NO: 14-214-CRD

SPT NO RECOVERY

DRILL CUTTINGSBACKFILL TYPE SAND
SAMPLE TYPE

COMPLETION DEPTH:  10.5 m

SLOUGH

    PPM    

GROUT

GRAB

LOGGED BY:  H.B.

A-CASING

BACKFILL TYPE

REVIEWED BY:  T.A.

SAMPLE TYPE

DRILLING METHOD: Solid Stem Auger
CLIENT:  The City of Edmonton
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N 
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)
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HYDROCARBON
VAPOUR

CO-ORDINATES:
SPLIT SPOON

104

WELL COMPLETION
DATA

SOIL
DESCRIPTION
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FIELD PERSONNEL:  H. BAKKER

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm
PROJECT:  Phase II ESA
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SOIL
DESCRIPTION

SPLIT SPOON

COMMENTS

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

SAND AND GRAVEL FILL: loose, brown, pebbles, dry

- 0.4 ppm

- PID #9
- 0.1 ppm

- 0.4 ppm

- 0.6 ppm

- 0.1 ppm

END OF BOREHOLE AT 3 m
Backfilled with cuttings to grade

- increasing clay, increasing firmness, light brown, white
deposits at 1.6 m

SILT: soft, loose, brown, damp - 0.3 ppm<<

<<

<<

<<

<<
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<<
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BENTONITEBACKFILL TYPE

12

SAMPLE TYPE

REVIEWED BY:  T.A.
LOGGED BY:  H.B. COMPLETION DEPTH:  3 m
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SAND

CLIENT:  The City of Edmonton
DRILLING METHOD: Solid Stem Auger

SAMPLE TYPE
BACKFILL TYPE

A-CASINGGRAB

GROUT

CORENO RECOVERY

DRILL CUTTINGS

PROJECT NO: 14-214-CRD
ELEVATION:  624.946 m
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PEA GRAVEL
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FIELD PERSONNEL:  H. BAKKER
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IL 
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0.0 SAND AND GRAVEL FILL: loose, brown, pebbles, dry

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm
PROJECT:  Phase II ESA

- PID #9
- 0.5 ppm
- Non-Detect

- Non-Detect

- Non-Detect

SPLIT SPOON

- 0.1 ppm

END OF BOREHOLE AT 3 m
Backfilled with cuttings to grade

- bone fragments at 1.8 m

- increasing clay, increasing firmness, light brown, white
deposits at 1.6 m

SILT: some sand, some clay, soft, loose, brown, damp - 0.1 ppm

COMPLETED:  11/19/14

COMMENTSSOIL
DESCRIPTION

<<

<<

<<
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Nichols Environmental (Canada) Ltd.
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103100
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PROJECT NO: 14-214-CRD

CORE

12

REVIEWED BY:  T.A.

SAND

LOGGED BY:  H.B.

Page  1  of  1

PEA GRAVEL SLOUGH
SAMPLE TYPE
BACKFILL TYPE

ELEVATION:  625.068 m
NO RECOVERYSPT

BOREHOLE NO: A1:14-20

BENTONITE

COMPLETION DEPTH:  3 m

SAMPLE TYPE
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DRILLING METHOD: Solid Stem Auger

BACKFILL TYPE
A-CASINGGRAB

GROUT
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DRILL CUTTINGS

CLIENT:  The City of Edmonton



COMMENTS

E
N

V
IR

O
N

M
E

N
TA

L 
 1

4-
21

4-
C

R
D

 A
3.

G
P

J 
 N

IC
H

O
LS

 E
N

V
R

O
N

M
E

N
TA

L.
G

D
T 

 2
/9

/1
5

SPLIT SPOON

SOIL
DESCRIPTION

ASPHALT

- 3.6 ppm

- 3.5 ppm

- 4.7 ppm

- 5.2 ppm

- 3.7 ppm

- PID #9

- 4.5 ppm

END OF BOREHOLE AT 4.9 m
Backfilled with cuttings to grade

SILT: some clay, some sand, loose, brown, damp

SAND AND GRAVEL FILL: some clay, loose, brown,
damp

- 1.8 ppm

- 3.6 ppm

DRILLING METHOD: Solid Stem Auger

HYDROCARBON
VAPOUR

CLIENT:  The City of Edmonton

EL
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N 
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)

    PPM    

SAMPLE TYPE
BACKFILL TYPE

A-CASINGGRAB

Nichols Environmental (Canada) Ltd.
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CORE

COMPLETED:  10/30/14
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0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

NO RECOVERY

DRILL CUTTINGS

PROJECT NO: 14-214-CRD
ELEVATION:  622.668 m

BOREHOLE NO: A3:14-08

PEA GRAVELBENTONITE

DE
PT

H 
(m

)

SPT

BACKFILL TYPE
SAMPLE TYPE

COMPLETION DEPTH:  4.9 m

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.

14



ASPHALT

- woody debris at 3.1 m

WELL COMPLETION
DATA

SOIL
DESCRIPTION

- sand, hydrocarbon odour at 0.5 m
- becoming brown, no hydrocarbon odour at 0.9 m

END OF BOREHOLE AT 12.1 m

- sand, loose, grey, moist, hydrocarbon odour from
2.1 m to 2.4 m

SPLIT SPOON

SILT: some clay, some sand, loose, brown, damp

- increasing clay content, increasing moisture at
6.2 m
SAND AND GRAVEL: some coal, loose, brown to
black, damp

- wet at 8.0 m

- increasing silt content at 10.0 m

BEDROCK: firm, blue to grey, dry

Monitoring well installed
Groundwater level at 7.99 m on December 18, 2014

- 31 ppm
- 50.8-mm 0.254 Slotted
PVC Screen
- 4.5 ppm

- 11.7 ppm

- 18.5 ppm

- 13 ppm
- PID #9

- Flush
- 72.2 ppm

- 33.1 ppm

- 6.3 ppm

- 8.4 ppm

- 2.7 ppm

- 12 ppm

- 7.2 ppm

- 10.4 ppm

- 15.4 ppm

- 5.9 ppm

- 22.4 ppm

- 11.4 ppm

- 81.3 ppm

CLIENT:  The City of Edmonton

Nichols Environmental (Canada) Ltd.

ELEVATION:  622.472 m
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PEA GRAVELBENTONITE

SPT NO RECOVERY

BACKFILL TYPE
SAMPLE TYPE

COMPLETION DEPTH:  12.1 m

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm
PROJECT:  Phase II ESA

CO-ORDINATES:
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CLAY FILL: firm, low to medium plasticity, grey,
some pebbles, damp
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ASPHALT

END OF BOREHOLE AT 9.1 m

- 17.8 ppm

- 16.1 ppm

- 17.8 ppm

- 16.8 ppm

Backfilled with cuttings to grade

- wet at 8.0 m

- coal seam at 6.5 m

SAND AND GRAVEL: loose, brown to black, coal
inclusions, damp

SILT: some clay, some sand, loose, brown, damp

CLAY FILL: 2% coarse fragment content, some sand,
some silt, firm, low plasticity, grey, damp

- becoming grey at 1.2 m
SILT FILL: some clay, some sand, soft, loose, brown, moist
SAND FILL: loose, grey, moist

SAND AND GRAVEL FILL: some clay, loose, brown to
grey, damp

- 19.1 ppm

- 8.7 ppm

- PID #9

- 18.6 ppm

- 8.1 ppm

- 6.5 ppm

- 20.6 ppm

- 17.6 ppm

- 16.6 ppm

- 18.8 ppm

SPLIT SPOON
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FIELD PERSONNEL:  H. BAKKER

SO
IL 

SY
MB

OL

BOREHOLE NO: A3:14-10

GRAB

GROUTSLOUGH

CORE

SANDDRILL CUTTINGS

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

ELEVATION:  622.494 m
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SPT NO RECOVERY
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SAMPLE TYPE

COMPLETION DEPTH:  9.1 m
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REVIEWED BY:  T.A.

PROJECT NO: 14-214-CRD
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ASPHALT

- 19.2 ppm

- 25.5 ppm

- 20.7 ppm

- 11.6 ppm

- 17.8 ppm

- 18.7 ppm

- 13.2 ppm

- 24.5 ppm

- 61.6 ppm

- 13.4 ppm

END OF BOREHOLE AT 10.5 m
Backfilled with cuttings to grade

BEDROCK: firm, blue to grey, dry

SAND AND GRAVEL: loose, black to brown, coal
inclusions, damp

SILT: some clay, soft, loose, coal inclusions, brown, damp

CLAY FILL: some sand, some pebbles, concrete bits, brick
bits, firm, low plasticity, oxidation inclusions, coal
inclusions, damp

SAND AND GRAVEL FILL: loose, brown, dry

- 25 ppm

- 16.5 ppm

PID #9

- 42.7 ppm

- 12.5 ppm

- 9.3 ppm
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CO-ORDINATES:
PROJECT:  Phase II ESA
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CLIENT:  The City of Edmonton
DRILLING METHOD: Solid Stem Auger

SAMPLE TYPE
BACKFILL TYPE

REVIEWED BY:  T.A.

GRABSAMPLE TYPE
SLOUGHPEA GRAVELBACKFILL TYPE

NO RECOVERYSPT A-CASING

BENTONITE

CORE

BOREHOLE NO: A3:14-11

ELEVATION:  622.489 m
PROJECT NO: 14-214-CRD

DRILL CUTTINGS SAND



COMMENTSSOIL
DESCRIPTION

SPLIT SPOON

ASPHALT

- 205.5 ppm

- 512.4 ppm

- 3188 ppm

- 3662 ppm

- 2079 ppm

- 2812 ppm

- 2377 ppm

- 3156 ppm

- 381.3 ppm

- 38.7 ppm

- 75 ppm

END OF BOREHOLE AT 10.5 m
Backfilled with cuttings to grade
BECROCK: blue to grey, hydrocarbon odour, dry

SAND AND GRAVEL: silt, clay, loose, brown to black, coal
inclusions, damp

- becoming brown, no hydrocarbon odour at 4.7 m

- increasing sand at 3.9 m

SILT: soft, grey, moist, hydrocarbon odour

CLAY FILL: brick debris, firm, grey, some pebbles, damp,
hydrocarbon odour

- 60.6 ppm

- 170.6 ppm

- PID #9
- 311.8 ppm

- 97 ppm

- 80.7 ppm
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FIELD PERSONNEL:  H. BAKKER

100 104103
    PPM    

HYDROCARBON
VAPOUR

SA
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)

NO RECOVERYSAMPLE TYPE

COMPLETION DEPTH:  10.5 m

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.
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SPT
SO

IL 
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MB
OL

COMPLETED:  10/30/14

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

SAMPLE TYPE

Nichols Environmental (Canada) Ltd.

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

611.0

610.0

609.0
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EV
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IO

N 
(m

)

BACKFILL TYPE

DRILLING METHOD: Solid Stem Auger

BENTONITE

PROJECT NO: 14-214-CRD

PEA GRAVEL

BOREHOLE NO: A3:14-12CLIENT:  The City of Edmonton

ELEVATION:  622.556 m

BACKFILL TYPE DRILL CUTTINGS SAND

CORE

SLOUGH GROUT

GRAB A-CASING
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SPLIT SPOON

COMMENTSSOIL
DESCRIPTION

SO
IL 

SY
MB

OL

COMPLETED:  10/30/14

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

CLAY FILL: some sand, some silt, soft to firm, low
plasticity, brown to black, trace pebbles, coarse fragments,
mottled, damp - 43.9 ppm

- 27 ppm

- 31.5 ppm

- 40.9 ppm

- 48.5 ppm

- 47.2 ppm

- 229.3 ppm

- 45.7 ppm

- 39.8 ppm

- 5.4 ppm

- 16.6 ppm

- 35.6 ppm

- PID #9
END OF BOREHOLE AT 9.1 m
Backfilled with cuttings to grade

SAND AND GRAVEL: some clay, some silt, loose, coal
inclusions, brown to black, moist

- increasing clay, increasing moisture, orange at 7.3 m

SILT: loose, wood debris, grey, damp

- decreasing sand, decreasing silt, black to grey,
hydrocarbon odour at 3.6 m

- increasing sand, increasing moisture at 2.8 m

- 36.5 ppm

- 9.7 ppm

HYDROCARBON
VAPOUR

SA
MP

LE
 T

YP
E

10 100 104103
    PPM    

COMPLETION DEPTH:  9.1 m

CORE

DRILL CUTTINGS

PROJECT NO: 14-214-CRD
ELEVATION:  622.405 m

BOREHOLE NO: A3:14-13

PEA GRAVELBENTONITE

SPT NO RECOVERYSAMPLE TYPE
SLOUGH

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.

14

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

DE
PT

H 
(m

)

BACKFILL TYPE SAND

Nichols Environmental (Canada) Ltd.

GROUT

CLIENT:  The City of Edmonton

GRAB A-CASING

BACKFILL TYPE

DRILLING METHOD: Solid Stem Auger

EL
EV

AT
IO

N 
(m

)

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

611.0

610.0

609.0

SAMPLE TYPE



- 7.8 ppm

CLAY: loose, hard, brown, dry - Flush
- 5.5 ppm

- 7 ppm

- becoming damp at 5.0 m

WELL COMPLETION
DATA

SOIL
DESCRIPTION

CLAYEY SILT: some sand, soft, brown to grey, wet
to saturated
- pebbles at 7.1 m
- decreasing moisture at 7.2 m

CLAY: hard, dense, low to medium plasticity, grey,
damp

Monitoring well installed
Groundwater level at 7.31 m on November 21, 2014
END OF BOREHOLE AT 10.5 m

- 50.8-mm 0.254 Slotted
PVC Screen
- 15.5 ppm

- 33.9 ppm

- 22.2 ppm

- PID #6

- 5.1 ppm

- 6.2 ppm

- 5.9 ppm

SPLIT SPOON

- 7.9 ppm

- 6.3 ppm

- 7.7 ppm

- 8.3 ppm

- 8.9 ppm

- 7.9 ppm

- 8 ppm

A-CASING

BENTONITE

623.0

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

611.0

610.0

EL
EV

AT
IO

N 
(m

)

CLIENT:  The City of Edmonton
DRILLING METHOD: Solid Stem Auger

Nichols Environmental (Canada) Ltd.

BACKFILL TYPE
GRAB

GROUTSLOUGH

CORE

DRILL CUTTINGS

ELEVATION:  623.844 m

BOREHOLE NO: A5:14-01

PEA GRAVEL
SAMPLE TYPE
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PROJECT NO: 14-214-CRD

    PPM    
103 10410010

SILT: loose, brown, damp

SA
MP

LE
 T

YP
E

HYDROCARBON
VAPOUR

SPT

SAND

FIELD PERSONNEL:  H. BAKKER
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

NO RECOVERY

BACKFILL TYPE
SAMPLE TYPE

COMPLETION DEPTH:  10.5 m

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.

14

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm
PROJECT:  Phase II ESA

CO-ORDINATES:

0.0

COMPLETED:  10/27/14

SO
IL 

SY
MB

OL

SAND: fine grained, loose, light brown, dry

DE
PT

H 
(m

)



Monitoring well installed
Groundwater level at 7.62 m on December 18, 2014

SILTY CLAY: soft, loose, low plasticity, brown, damp

END OF BOREHOLE AT 9.1 m

- Flush

- gravel sizes to 50 mm, clay at 6.8 m

- 19.3 ppm

- 35.4 ppm

- 20.2 ppm

- 26.8 ppm

- 25.8 ppm

- 24.8 ppm
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SILT: firm, low plasticity, coal inclusions, blue to grey,
dry

SPLIT SPOON

WELL COMPLETION
DATA

SOIL
DESCRIPTION

- coal inclusions at 5.0 m

- 40.3 ppm

- 41.2 ppm

- 16.7 ppm

- 14.5 ppm
- PID #6

- 46.5 ppm

- 50.8-mm 0.254 Slotted
PVC Screen

- 20.1 ppm

- 22.6 ppm

- 53.8 ppm

- 45.6 ppm

SILT: loose, light brown, dry

SA
MP

LE
 T
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E

A-CASING

104

624.0

623.0

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

611.0

CLIENT:  The City of Edmonton

SAMPLE TYPE
BACKFILL TYPE

Nichols Environmental (Canada) Ltd.
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10 100
    PPM    

103

DRILLING METHOD: Solid Stem Auger

HYDROCARBON
VAPOUR

SAND: loose, salt and pepper, dry

GRAB

COMPLETED:  10/27/14

EL
EV

AT
IO

N 
(m

)

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

SO
IL 

SY
MB

OL
SPT

GROUTSLOUGH

CORE

SANDDRILL CUTTINGS

PROJECT NO: 14-214-CRD
ELEVATION:  624.679 m

BOREHOLE NO: A5:14-02

PEA GRAVEL

0.0

BENTONITE

NO RECOVERY

REVIEWED BY:  T.A.

DE
PT

H 
(m

)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14

BACKFILL TYPE

LOGGED BY:  H.B.

Page  1  of  1

COMPLETION DEPTH:  9.1 m

SAMPLE TYPE
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SPLIT SPOON

COMMENTSSOIL
DESCRIPTION

SO
IL 

SY
MB

OL

COMPLETED:  10/27/14

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

SILT: some clay, loose, soft, wood fragments, brown, dry

- PID #9
- 29.7 ppm
- 26.6 ppm

- 30.1 ppm

- 31.3 ppm

- 25.7 ppm

- 18.7 ppm

- 15.3 ppm

- 18.3 ppm

END OF BOREHOLE AT 4.5 m
Backfilled with cuttings to grade

SAND: loose, brown, coal inclusions, damp
- coal inclusions at 1.6 m

- sand layer, loose, brown from 0.8 m to 1.2 m
- becoming grey at 0.5 m

- 33.4 ppm

10

SA
MP

LE
 T

YP
E

100

HYDROCARBON
VAPOUR

    PPM    
104103

BACKFILL TYPE GROUT

14

REVIEWED BY:  T.A.

SLOUGH

LOGGED BY:  H.B.

Page  1  of  1

CORE

COMPLETION DEPTH:  4.5 m

SAMPLE TYPE GRABNO RECOVERY

DRILL CUTTINGS

SPT

BENTONITE

PROJECT NO: 14-214-CRD

PEA GRAVEL

BOREHOLE NO: A5:14-03

ELEVATION:  625.9 m

Nichols Environmental (Canada) Ltd.

SAMPLE TYPE

625.0

624.0

623.0

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0
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612.0
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EV
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N 
(m

)

DRILLING METHOD: Solid Stem Auger

SANDBACKFILL TYPE
A-CASING

DE
PT

H 
(m

)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

CLIENT:  The City of Edmonton
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SPLIT SPOON

COMMENTSSOIL
DESCRIPTION

SILTY CLAY: loose, hard, low plasticity, grey to brown,
damp

SO
IL 

SY
MB

OL

COMPLETED:  10/27/14

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

- 30.2 ppm
- 34.4 ppm

- 17.3 ppm

- 38.3 ppm

- 12.2 ppm

- 9.4 ppm

- 10.3 ppm

- 9.8 ppm

END OF BOREHOLE AT 4.5 m
Backfilled with cuttings to grade

SAND: loose, salt and pepper, coal inclusions, dry

SILT: loose, brown, damp
SAND: loose, brown, coal inclusions, dry

- becoming light brown at 1.2 m

- 17.8 ppm

- PID #9

HYDROCARBON
VAPOUR

SA
MP

LE
 T
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E

100 104103
    PPM    

10

Page  1  of  1

PROJECT NO: 14-214-CRD
BOREHOLE NO: A5:14-04

PEA GRAVELBENTONITE

SPT NO RECOVERY

BACKFILL TYPE

COMPLETION DEPTH:  4.5 m

DRILL CUTTINGS

LOGGED BY:  H.B.
REVIEWED BY:  T.A.

14
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SAMPLE TYPE

Nichols Environmental (Canada) Ltd.

ELEVATION:  624.872 m

SAND

624.0

623.0
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621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

611.0
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EV
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N 
(m

)

CLIENT:  The City of Edmonton
DRILLING METHOD: Solid Stem Auger

SAMPLE TYPE
BACKFILL TYPE

A-CASINGGRAB

GROUTSLOUGH

CORE
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SPLIT SPOON

COMMENTS

CLAY FILL: some silt, some sand, loose, black to brown,
coal inclusions, white inclusions, dry

SOIL
DESCRIPTION

- 10.9 ppm

- 14.4 ppm

- 13.3 ppm

- 13.4 ppm

- 8.5 ppm

- 7.7 ppm

- 14.1 ppm

END OF BOREHOLE AT 12.1 m
Backfilled with cuttings to grade

BEDROCK: firm, low plasticity, blue to grey, damp

SAND AND GRAVEL: coarse-grained sand, trace clay,
trace silt, loose, brown, cobbles, pebbles, dry

- increasing sand, brown, becoming moist at 4.6 m

- red brick and concrete bits at 3.1 m

CLAY FILL: some sand, some silt, black, coal inclusions

SILT FILL: loose, brown, dry

- PID #9

- 19.6 ppm

- 31.1 ppm

- 8.3 ppm

- 18.9 ppm

- 36.7 ppm

- 32.6 ppm

- 32 ppm

- 17 ppm

- 21.7 ppm

- 21.1 ppm

COMPLETION DEPTH:  12.1 m

    PPM    

NO RECOVERY

BACKFILL TYPE

Nichols Environmental (Canada) Ltd.

SAMPLE TYPE

SA
MP

LE
 T
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E

Page  1  of  1

10

LOGGED BY:  H.B.

100

SLOUGH

REVIEWED BY:  T.A.

SPT

DRILLING METHOD: Solid Stem Auger

CORE

SANDGROUT DRILL CUTTINGS

GRAB

PROJECT NO: 14-214-CRD

A-CASING

BACKFILL TYPE
SAMPLE TYPE

103

BOREHOLE NO: A6:14-14CLIENT:  The City of Edmonton

EL
EV

AT
IO

N 
(m

)

PEA GRAVEL

624.0

623.0

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

BENTONITE

ELEVATION:  624.771 m

FIELD PERSONNEL:  H. BAKKER

104

13.5

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm
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4.0
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13.0

HYDROCARBON
VAPOUR

PROJECT:  Phase II ESA
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OL
CO-ORDINATES:
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PT

H 
(m

)

COMPLETED:  11/3/14

0.0



SOIL
DESCRIPTION

CLAY FILL: loose, brown, dry

- 31.2 ppm

- 33.4 ppm

- 35.3 ppm

- 35.9 ppm

- 32 ppm

- 40 ppm
- Stick-up (0.89 m)

- 7.9 ppm

END OF BOREHOLE AT 12.1 m

Monitoring well installed
Groundwater level at 10.55 m on November 20, 2014

BEDROCK: firm, blue to grey, dry

- increasing clay, wet at 9.9 m

SAND: loose, black, pebbles, dry

SILT: soft, brown, some coal, moist

- red brick, concrete, glass, clay at 2.7 m

SAND FILL: some silt, gravel, loose, black, coal
inclusions, dry

SILT FILL: some clay, firm, brown, moist
- some sand, brown at 1.2 m

SAND FILL: some clay, some silt, loose, dark brown
to black, coal inclusions, dry

- PID #9

- 15.7 ppm

- 13.8 ppm

- 33.6 ppm

- 34.4 ppm

- 24.9 ppm

- 60.5 ppm

- 58.6 ppm

- 55.4 ppm

- 50.8-mm 0.254 Slotted
PVC Screen

- 8.1 ppm

- 25 ppm

- 25.4 ppm

- 15.1 ppm

WELL COMPLETION
DATA

REVIEWED BY:  T.A.Nichols Environmental (Canada) Ltd.
13.5

SO
IL 

SY
MB

OL

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0
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SAMPLE TYPE

100

SAMPLE TYPE CORE

SANDDRILL CUTTINGSGROUT

PROJECT NO: 14-214-CRD
ELEVATION:  625.968 m

GRAB

BOREHOLE NO: A6:14-15

A-CASING

PEA GRAVELBENTONITE

LOGGED BY:  H.B.

SPT NO RECOVERY

BACKFILL TYPE

DRILLING METHOD: Solid Stem Auger
CLIENT:  The City of Edmonton

EL
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N 
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)

625.0

624.0

623.0

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

COMPLETION DEPTH:  12.1 m

Page  1  of  1

BACKFILL TYPE

COMPLETED:  11/3/14

HYDROCARBON
VAPOUR

10

E
N

V
IR

O
N

M
E

N
TA

L 
 2

1-
21

4-
C

R
D

 A
6.

G
P

J 
 N

IC
H

O
LS

 E
N

V
R

O
N

M
E

N
TA

L.
G

D
T 

 2
/9

/1
5

SPLIT SPOON

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

103
    PPM    

104



CLAY FILL: loose, brown, dry
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SPLIT SPOON

COMMENTSSOIL
DESCRIPTION

- 36 ppm

- 50.8 ppm

- 46.7 ppm

- 44.8 ppm

- 50.4 ppm

- 42.5 ppm

- 19.9 ppm

- 34.3 ppm

END OF BOREHOLE AT 10.5 m
Backfilled with cuttings to grade

- increasing clay at 8.7 m

SAND AND GRAVEL: coarse-grained sand, loose, brown
to black, pebbles, cobbles, damp

- some sand at 5.4 m

SILT: some clay, soft, brown, damp

COAL FILL: loose, black, slag, ash, dry

SILT FILL: some sand, soft, brown, some brick, glass,
damp

SAND FILL: loose, brown to black, coal inclusions,
oxidation inclusions, brick, masonry, glass, dry

SILT FILL: some sand, some clay, soft, brown, damp

- PID #9

- 22.2 ppm

- 16.1 ppm

- 20.4 ppm

- 24.9 ppm

- 32.3 ppm

- 33.2 ppm

- 51.4 ppm

- 41.2 ppm

- 47.9 ppm

- 38.2 ppm

- 49.2 ppm

- 43.2 ppm

100

SA
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 T
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E

SLOUGH

10

CORE

SANDDRILL CUTTINGS

104

PROJECT NO: 14-214-CRD

103

ELEVATION:  624.932 m

    PPM    

GRAB

PEA GRAVEL

624.0

623.0

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0
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)

Nichols Environmental (Canada) Ltd.

CLIENT:  The City of Edmonton

GROUT

DRILLING METHOD: Solid Stem Auger

HYDROCARBON
VAPOUR

SAMPLE TYPE
BACKFILL TYPE

A-CASING
SO

IL 
SY

MB
OL

BOREHOLE NO: A6:14-16

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER

BENTONITE

SPT NO RECOVERY

COMPLETED:  11/3/14
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COMPLETION DEPTH:  10.5 m

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.
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SOIL
DESCRIPTION

WELL COMPLETION
DATA

SPLIT SPOON

CLAY FILL: loose to firm, brown to black, mottled,
coal inclusions, oxidation inclusions, dry to damp

- 34.2 ppm

- 26.9 ppm

- 18.2 ppm

- 21.4 ppm

- 21.2 ppm

- 25.4 ppm

- 32.6 ppm

- 33.5 ppm

- 25.6 ppm

- 32.8 ppm

- 29.2 ppm

- 27.1 ppm

- 26.8 ppm

Monitoring well installed
Groundwater level at 10.34 m on November 20, 2014

SILT FILL: soft, low plasticity, brown, damp

SAND FILL: loose, dark brown, dry

- becoming black, high coal content at 5.1 m

SILT: soft, low plasticity, high gravel content, brown,
wet

SAND AND GRAVEL: coarse-grained sand, loose,
brown to black, pebbles, cobbles, damp

- Stick-up (0.95 m)

BEDROCK: firm, black to grey to brown, damp

- 26.4 ppm

END OF BOREHOLE AT 12.1 m

- increasing clay at 9.0 m

- 26.1 ppm

- 3.2 ppm

- 27 ppm

- 22.3 ppm

- 35.7 ppm
- 50.8-mm 0.254 Slotted
PVC Screen
- 25.2 ppm

- 10.6 ppm

- 7.3 ppm

- 15.1 ppm
- PID #9

- 19.4 ppm

BOREHOLE NO: A6:14-17
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CORE

SANDDRILL CUTTINGS

10

PROJECT NO: 14-214-CRD

100

ELEVATION:  625.994 m

REVIEWED BY:  T.A.
LOGGED BY:  H.B.

Page  1  of  1

COMPLETION DEPTH:  12.1 m

SAMPLE TYPE
BACKFILL TYPE
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615.0

614.0
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DRILLING METHOD: Solid Stem Auger

Nichols Environmental (Canada) Ltd.

NO RECOVERY

GROUT

CLIENT:  The City of Edmonton
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COMPLETED:  11/3/14
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LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

0.0

FIELD PERSONNEL:  H. BAKKER
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SPLIT SPOON

CONCRETE

- 8.1 ppm

- 50.8-mm 0.254 Slotted
PVC Screen

- 32.3 ppm

- 34 ppm

- 20 ppm

- 32.8 ppm

- 27 ppm

- 30.7 ppm

- 34.8 ppm

- 34.7 ppm

- 29.3 ppm

- 24.5 ppm

- Flush

- 11.8 ppm

END OF BOREHOLE AT 12.1 m

Monitoring well installed
Groundwater level at 8.61 m on November 21, 2014

- no gravel, increasing firmness, decreasing moisture
at 11.8 m

BEDROCK: soft, gravel, blue to grey, wet

GRAVEL: coal inclusions, some clay, sand, silt,
loose, black to brown

- increasing moisture at 6.2 m

- increasing clay, increasing moisture at 0.8 m

SILT: some sand, loose, brown to black, mottling,
damp - 15.8 ppm

- 8 ppm

- 4.6 ppm

- PID #6

10010

WELL COMPLETION
DATA
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Nichols Environmental (Canada) Ltd.
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CLIENT:  The City of Edmonton
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BENTONITE

SPT
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COMPLETION DEPTH:  12.1 m

Page  1  of  1

LOGGED BY:  H.B.
REVIEWED BY:  T.A.
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COMPLETED:  10/28/14

0.0

CO-ORDINATES:
PROJECT:  Phase II ESA
LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER
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103
    PPM    

SAMPLE TYPE
BACKFILL TYPE
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CORE

DRILL CUTTINGSSLOUGH

PROJECT NO: 14-214-CRD
ELEVATION:  622.958 m

BOREHOLE NO: A7:14-05



SOIL
DESCRIPTION

WELL COMPLETION
DATA

- decreasing clay at 1.2 m

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm

FIELD PERSONNEL:  H. BAKKER
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- 25.7 ppm

- PID #6
- 13 ppm

- 10.9 ppm

- 24.2 ppm

- 28.9 ppm

- 26.1 ppm

- 50.8-mm 0.254 Slotted
PVC Screen

- 34.1 ppm

- 22.8 ppm

- 25.7 ppm

- 26.1 ppm

- 28.1 ppm

- 22.4 ppm

GRAVEL: some clay, some sand, loose, black to
brown, coal inclusions
- increasing clay, increasing silt at 7.6 m

BEDROCK: firm, loose, dense, low plasticity, dry

Monitoring well installed
Groundwater level at 8.67 m on November 21, 2014
END OF BOREHOLE AT 12.1 m

- 25.2 ppm

- 28.4 ppm

- Flush

- 16.6 ppm

- 12.2 ppm

PROJECT:  Phase II ESA

CONCRETE
SILT: some sand, some clay, loose, soft, brown,
moist
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SANDDRILL CUTTINGS

PROJECT NO: 14-214-CRD

Nichols Environmental (Canada) Ltd.

BOREHOLE NO: A7:14-06

BENTONITE

SPT NO RECOVERY

BACKFILL TYPE
SAMPLE TYPE

COMPLETION DEPTH:  12.1 m
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COMPLETED:  10/28/14

0.0

LOGGED BY:  H.B.

HYDROCARBON
VAPOUR

SLOUGHPEA GRAVEL

    PPM    
103

GRABSAMPLE TYPE
BACKFILL TYPE

A-CASING
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DRILLING METHOD: Solid Stem Auger
CLIENT:  The City of Edmonton

622.0

621.0

620.0

619.0

618.0

617.0

616.0

615.0

614.0

613.0

612.0

611.0

610.0

GROUT



- Flush

- 51.8 ppm

- 44.2 ppm

- 50.6 ppm

- 20 ppm

- 38.5 ppm

- 40.5 ppm

- 5.2 ppm

- 7.6 ppm

- 24.1 ppm

- 28.4 ppm

- 16.9 ppm
- 50.8-mm 0.254 Slotted
PVC Screen

- 21.1 ppm

- increasing silt, decreasing sand, grey at 8.9 m

ASPHALT
ROAD CRUSH AND CLAY

GRAVEL: silt, coal, loose, low plasticity, black, damp

BEDROCK: firm, dense, friable, low plasticity, grey,
dry

Monitoring well installed
Groundwater level at 8.33 m on December
END OF BOREHOLE AT 12.1 m

- 4 ppm

SILT: clay, sand, soft, loose, low plasticity, brown,
damp

- 30.4 ppm

FIELD PERSONNEL:  H. BAKKER

LOCATION:  9469 Rossdale Rd & 10155-96 Ave NW, Edm
PROJECT:  Phase II ESA

CO-ORDINATES:

0.0

COMPLETED:  10/28/14
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WELL COMPLETION
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- 2.4 ppm
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VAPOUR

GROUTPEA GRAVEL

BOREHOLE NO: A7:14-07

ELEVATION:  622.875 m
PROJECT NO: 14-214-CRD

DRILL CUTTINGS SANDSLOUGH

NO RECOVERY A-CASINGSAMPLE TYPE

DRILLING METHOD: Solid Stem Auger
CLIENT:  The City of Edmonton
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Nichols Environmental (Canada) Ltd.









































 

 

Appendix B 

Field Groundwater 
Records: 2016 and 2017 

 



Project #

G0255

STANDPIPES STATUS
Base of Well

from
Surface(m)

Date Water
Elev (m)

Water
level
(m)

TH 10-7 Operational 7.61 m June 23, 2016 Dry Dry at 7.61 m from surface

TH 12-7 Not Found

TH 15-4 Operational 11.38 June 23, 2016 10.43 Slow to moderate rate of recovery

TH 14-15 Operational 10.69 June 23, 2016 9 53 Slow to moderate rate of recovery

TH 14-17 Operational 10.58 June 23, 2016 9 30 Slow to moderate rate of recovery

Note:

3) Minimum three well volumes taken out during purging.

4) Dissolved metals field filtered in the field with preservative added

CITY OF EDMONTON - , ENGINEERING SERVICES

FIELD DATA SHEET

INSTRUMENTATION LOCATIONS    Rossdale Monitoring Wells 174602

1) All water levels from surface and in meters

2) All wells sampled with a bailer. Water too far below surface for low flow pump.

Comments

Rossdale Monitoring  Well  Info.xls 6/28/2016





Project #

G0285

STANDPIPES STATUS
Base of Well 

from 
Surface(m)

Water 
Elev (m)

Water 
level 
from 

surface(
m)

Water 
level 
from 

surface(
m)

Water 
level 
from 

surface(
m)

Water 
level 
from 

surface(
m)

Date Date Date Date

June 27, 
2017

June 29, 
2017

 July 5, 
2017

TH 10-7 Operational 7.61 m Dry at 7.61 m from surface

TH 12-7 Not Found

TH 15-4 Operational 11.38 Slow to moderate rate of recovery

TH 14-15 Operational 10.69 9.200 9.260 Very quick recovery

TH 14-17 Operational 10.58 8.935 8.980 Very quick recovery

16-01 Operational 11.9 Slow recovery

16-02 Operational 9.6 6.575 Good recovery

16-03 Operational 10.5 Slow recovery

16-04 Operational 11

16-05 Operational 10.1 9.515 Slow to moderate recovery

16-06 Operational 11.4 9.620 Slow recovery

16-07 Operational 11.7 9.548 Good recovery

16-08 Operational 12.3 10.255 Good recovery

Note:

2) All wells sampled with a bailer. Water too far below surface for low flow pump.

3) Minimum three well volumes taken out during purging.

4) Dissolved metals field filtered in the field with preservative added

INSTRUMENTATION LOCATIONS    Rossdale Monitoring Wells 50006053-0010

CITY OF EDMONTON - , ENGINEERING SERVICES

FIELD DATA SHEET

Comments

1) All water levels from surface and in meters

Rossdale Monitoring  Well  Info.xls 7/5/2017
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Sediment Sampling 
Program and Results 

 
   



 
 

INTEGRATED INFRASTRUCTURE SERVICES 
Business Planning & Support 
Engineering Services Section 
 

Memorandum 

City of Edmonton 
11004 - 190 Street NW 
Edmonton, AB  T5S 0G9 
Tel.: 780.496.6770 
 
edmonton.ca  

 
 
Date: November 18, 2016 File: 931-36-17:22232  
 
 

 

 
TO:  Tami Dolen 

 

COPY TO: File 

 

FROM:  Dale Durham 
 
SUBJECT: North Saskatchewan River Sediment Sampling 

 
Dale Durham and Yi-Chuan Li of the City of Edmonton collected sediment samples from six 
locations within/along the North Saskatchewan River on Nov. 15, 2016 by.  The samples were 
collected using a stainless steel scoop and placed in a stainless steel mixing bowl. Three scoops 
per location were blended in the bowl prior to filling the jars and bag.  Between sampling events 
the equipment was cleaned using Alconox and demineralized water and then rinsed using river 
water.  The attached figure shows the sample locations and the following provides photos and a 
brief description of the general observations at each sample location.  

 
1. SED16-01 

 The sample was taken within the soil structure form 0.0 cm to 10 cm at water 
depth of 10 cm. 

 The top bank at this location was moderately steep and approximately 2.0 m high.  
The bottom bank was gently sloped and was 1.5 m from the base of the top bank 
to the water’s edge. 

 The slope into the river was also gently sloped. 
 An outfall was located approximately 200 to 300 m upstream and one directly 

across the river. 
 The sediment sample is described as silty sand with clay laminations, fine 

grained. 
 



 

 
Sediment Sampling City of Edmonton 

IIS | Business Planning & Support 
 

2 

 
                                           SED16-01 
 

2. SED16-02 
 The sample was taken within the soil structure form 0.0 cm to 10 cm at water 

depth of 10 cm. 
 The top bank at this location was moderately steep and approximately 10.0 m 

high.  The bottom bank was gently sloped and was 1.5 m from the base of the top 
bank to the water’s edge. 

 The slope into the river was gradual to steeper at this location. 
 The confluence to Whitemud Creek was approximately 500 m upstream. 
 The sediment sample is described as sand, silty trace clay, fine grained. 

 

 
                 SED16-02 

 
3. SED16-03 

 The sample was taken within the soil structure form 0.0 cm to 10 cm at water 
depth of 20 cm.  

 The top bank at this location was moderately steep and approximately 10.0 m 
high with chunks of concrete along the base and extending into the river. 

 The slope into the river was steep. 
 The sediment sample is described as sand, fine grained, some silt, trace clay. 
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                        SED16-03 
 

4. SED16-04 
 The sample was taken from within the soil structure form 0.0 cm to 10 cm 

approximately 0.5 m from the water’s edge. 
 The top bank at this location was moderately steep and approximately 9.0 m high.  

The bottom bank was gently sloped and was approximately 7.0 m from the base 
of the top bank to the water’s edge. 

 The slope into the river was also gentle. An outfall was not observed upstream. 
 The sediment sample is described as a silt and sand, trace clay, fine grained 

 

 
                                                                                 SED16-04 
 

5. SED16-05 
 The sample was taken within the soil structure form 0.0 cm to 10 cm at water 

depth of 15 cm. 
 The top bank at this location was moderately steep and approximately 9.0 m high.  

The bottom bank was gently sloped and was 1.5 m from the base of the top bank 
to the water’s edge.   

 Areas of gravel were noted along the shoreline. 
 The slope into the river was also gently to moderate. 
 An out fall was noted 30 to 40 m upstream and one noted 10 m downstream.  The 

water in the downstream outfall was at a trickle 
 sand and silt, trace clay, fine grained. 
 The sediment sample is described as a sand and silt, trace clay, fine grained. 
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                       SED16-05 
 

6. SED16-06 
 The sample was taken within the soil structure form 0.0 cm to 10 approximately 

0.5 m from the water’s edge. 
 The top bank at this location was moderately sloped and approximately 2.0 m 

high.  The bottom bank was gently sloped and was 2.0 m from the base of the top 
bank to the water’s edge.   

 The slope into the river was also gently. An outfall was not observed upstream. 
 The sediment sample is described as sand and silt, trace clay, fine grained. 
 

 
                 SED16-06 

 
The samples were submitted to Exova Laboratories for PAH and metal analysis on November 
16, 2016. I trust the above mentioned meets your requirements.  Please do not hesitate to 
contact me if you have any questions or concerns. 
 
Dale Durham  



 



Table CI:  North Saskatchewan River Sediment Analysis Results

Location Terwilligar Fox Dr NW
McKinnon

Ravine
Walterdale

Bridge Rossdale Riverdale
City ID SED16-01 SED16-02 SED16-03 SED16-04 SED16-05 SED16-06
Lab ID 1172582-1 1172582-2 1172582-3 1172582-4 1172582-5 1172582-6

11/15/2016 11/15/2016 11/15/2016 11/15/2016 11/15/2016 11/15/2016
METALS Units ISQG PEL
Boron (sat paste) <0.05 <0.05 0.06 <0.05 0.37 <0.05
Antimony mg/kg 0.3 0.2 0.2 0.3 0.3 <0.2
Arsenic mg/kg 7.24 41.6 5.6 5.4 5.1 6 5.4 5.1
Barium mg/kg 140 122 118 151 119 110
Beryllium mg/kg 0.4 0.3 0.4 0.4 0.3 0.3
Cadmium mg/kg 0.7 4.2 0.19 0.16 0.16 0.22 0.18 0.15
Chromium mg/kg 52.3 160 14 12.4 13.3 13.6 12.4 11.8
Cobalt mg/kg 6.7 6.3 6 7.1 6.5 6.1
Copper mg/kg 18.7 108 10.7 8.7 8.9 12.2 9.8 7.8
Lead mg/kg 30.2 112 5.9 5.3 5.7 6.3 5.5 4.9
Mercury mg/kg 0.13 0.7 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Molybdenum mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel mg/kg 18.9 17.5 17.2 20.1 18.2 16.9
Selenium mg/kg <0.3 <0.3 <0.3 0.3 <0.3 <0.3
Silver mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Thallium mg/kg 0.11 0.1 0.09 0.12 0.11 0.09
Tin mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Uranium mg/kg 0.7 0.7 0.6 0.8 0.7 0.6
Vanadium mg/kg 19.5 17.3 18.3 20.5 17.5 17.4
Zinc mg/kg 124 271 54 51 50 57 49 47
PAHs
Moisture % 30.7 28.3 27.7 29.7 27.9 24.4
Naphthalene mg/kg 0.0346 0.391 0.018 0.015 0.018 0.033 0.026 0.013
2-Methylnaphthalene mg/kg 0.0201 0.201 0.037 0.026 0.034 0.063 0.05 0.026
Acenaphthylene mg/kg 0.00587 0.128 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acenaphthene mg/kg 0.00671 0.0889 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Fluorene mg/kg 0.0212 0.144 <0.0050 <0.0050 <0.0050 0.0059 <0.0050 <0.0050
Phenanthrene mg/kg 0.0867 0.544 0.037 0.028 0.039 0.059 0.047 0.023
Anthracene mg/kg 0.0469 0.245 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Fluoranthene mg/kg 0.113 1.494 <0.01 <0.01 0.013 0.01 <0.01 <0.01
Pyrene mg/kg 0.153 1.398 0.012 0.013 0.018 0.019 0.015 <0.01
Benzo(a)anthracene mg/kg 0.0748 0.693 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene mg/kg 0.108 0.846 0.021 0.018 0.023 0.032 0.023 0.014
Benzo(a)pyrene mg/kg 0.0888 0.763 <0.0050 0.0058 0.0087 0.0095 0.0067 <0.0050
Indeno(1,2,3-c,d)pyrene mg/kg <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dibenzo(a,h)anthracene mg/kg <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(g,h,i)perylene mg/kg <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(k)fluoranthene mg/kg <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo(b+j)fluoranthene mg/kg <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
IACR_Coarse mg/kg 0.003 0.003 0.004 0.004 0.003 <0.001
IACR_Fine mg/kg 0.005 0.005 0.007 0.009 0.006 0.001

CCME Sed QG
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Report Transmission Cover Page

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DO

COECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

RMP- Rossdale

Firestn #21

D927378 C#4791974 Line #17

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1139764
C0012469

May 26, 2016

Jun 21, 2016

2106069

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report, Invoice) by Email - Merge Reports

On [Lot Approval and Final Test Report Approval] send

11404 - 60th Avenue

Edmonton, Alberta T6H 1J5

Tami Dolen

Notes To Clients:

Dioxins and Furans analysis was performed by a subcontract laboratory. See attached 4 page report PR161590.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

www.exova com/about/terms-and-conditionsTerms and Conditions:



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DO

COECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

RMP- Rossdale

Firestn #21

D927378 C#4791974 Line #17

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1139764
C0012469

May 26, 2016

Jun 21, 2016

2106069

Reference Number 1139764-1

Sample Date May 26, 2016

Sample Time NA

Sample Location

Sample Description 14-1 / Water / 13.5°C

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Silicon Dissolved mg/L 4.22 0.05

Sulfur Dissolved mg/L 20.6 0.3

Aluminum Dissolved mg/L <0.002 0.002

Antimony Dissolved mg/L <0.0002 0.0002

Arsenic Dissolved mg/L <0.0002 0.0002

Barium Dissolved mg/L 0.089 0.001

Beryllium Dissolved mg/L <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 0.0005

Boron Dissolved mg/L 0.071 0.002

Cadmium Dissolved mg/L 0.00003 0.00001

Chromium Dissolved mg/L <0.0005 0.0005

Cobalt Dissolved mg/L 0.0001 0.0001

Copper Dissolved mg/L 0.003 0.001

Lead Dissolved mg/L <0.0001 0.0001

Lithium Dissolved mg/L 0.008 0.001

Molybdenum Dissolved mg/L <0.001 0.001

Nickel Dissolved mg/L 0.0065 0.0005

Selenium Dissolved mg/L 0.0004 0.0002

Silver Dissolved mg/L <0.00001 0.00001

Strontium Dissolved mg/L 0.481 0.001

Thallium Dissolved mg/L <0.00005 0.00005

Tin Dissolved mg/L <0.001 0.001

Titanium Dissolved mg/L <0.0005 0.0005

Uranium Dissolved mg/L 0.0015 0.0005

Vanadium Dissolved mg/L <0.0001 0.0001

Zinc Dissolved mg/L 0.005 0.001

Subsample Field Filtered Field Filtered

Routine Water

Calcium Dissolved mg/L 112 0.2

Magnesium Dissolved mg/L 23.7 0.2

Sodium Dissolved mg/L 8.5 0.4

Potassium Dissolved mg/L 1.8 0.4

Iron Dissolved mg/L 0.01 0.01

Manganese Dissolved mg/L 0.006 0.005

Mono-Aromatic Hydrocarbons - Water

Benzene mg/L <0.001 0.001

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DO

COECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

RMP- Rossdale

Firestn #21

D927378 C#4791974 Line #17

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1139764
C0012469

May 26, 2016

Jun 21, 2016

2106069

Reference Number 1139764-1

Sample Date May 26, 2016

Sample Time NA

Sample Location

Sample Description 14-1 / Water / 13.5°C

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Mono-Aromatic Hydrocarbons - Water - Continued

Toluene mg/L <0.0004 0.0004

Ethylbenzene mg/L <0.0010 0.0010

Total Xylenes (m,p,o) mg/L <0.001 0.001

Volatile Petroleum Hydrocarbons - Water

F1 -BTEX mg/L <0.1 0.1

F1 C6-C10 mg/L <0.1 0.1

F2 C10-C16 mg/L <0.1 0.1

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 0.1

Quinoline ug/L <0.3 0.3

Acenaphthylene ug/L <0.1 0.1

Acenaphthene ug/L <0.1 0.1

Fluorene ug/L <0.1 0.1

Phenanthrene ug/L <0.1 0.1

Acridine ug/L <0.1 0.1

Anthracene ug/L <0.005 0.005

Fluoranthene ug/L <0.01 0.01

Pyrene ug/L <0.01 0.01

Benzo(a)anthracene ug/L <0.01 0.01

Chrysene ug/L <0.1 0.1

Benzo(b)fluoranthene ug/L <0.1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 0.1

Benzo(k)fluoranthene ug/L <0.1 0.1

Benzo(a)pyrene ug/L <0.008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 0.05

Benzo(g,h,i)perylene ug/L <0.05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 122 23-130

2-Fluorobiphenyl PAH - Surrogate % 107 30-130

p-Terphenyl-d14 PAH - Surrogate % 109 18-137

Subcontracted Analysis

Subcontractor Report Id Pacific Rim PR161590

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DO

COECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

RMP- Rossdale

Firestn #21

D927378 C#4791974 Line #17

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1139764
C0012469

May 26, 2016

Jun 21, 2016

2106069

Anthony Neumann, MSc

Laboratory Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Methodology and Notes

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DO

COECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

RMP- Rossdale

Firestn #21

D927378 C#4791974 Line #17

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1139764
C0012469

May 26, 2016

Jun 21, 2016

2106069

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

BTEX-CCME - Water US EPA 27-May-16 Exova Calgary* Volatile Organic Compounds in Various
Sample Matrices Using Equilibrium
Headspace Analysis/Gas
Chromatography Mass Spectrometry,
5021/8260

Metals ICP-MS (Dissolved) in water US EPA 27-May-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA 27-May-16 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

PAH - Water AESRD 27-May-16 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water US EPA 27-May-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

Sublet to Pacific Rim Labs Ext. Lab 06-Jun-16 Pacific Rim Laboratories Inc.See attached test report,

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

Ext. Lab External Laboratory

US EPA US Environmental Protection Agency Test Methods

Comments:
Dioxins and Furans analysis was performed by a subcontract laboratory. See attached 4 page report PR161590.•

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova com/about/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

Rossdale RMP

9469 Rossdale Rd.

D927378 C#-4816245 L3

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1145461
C0079742

Jun 23, 2016

Jul 4, 2016

2113209

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report, Invoice) by Email - Merge Reports

On [Lot Approval and Final Test Report Approval] send

11404 - 60th Avenue

Edmonton, Alberta T6H 1J5

Tami Dolen

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

www.exova com/about/terms-and-conditionsTerms and Conditions:



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

Rossdale RMP

9469 Rossdale Rd.

D927378 C#-4816245 L3

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1145461
C0079742

Jun 23, 2016

Jul 4, 2016

2113209

Reference Number 1145461-1 1145461-2 1145461-3

Sample Date Jun 23, 2016 Jun 23, 2016 Jun 23, 2016

Sample Time NA NA NA

Sample Location

Sample Description 14-17 / Water /
14.0°C

TH15-4 / Water /
14.0°C

14-15 / Water /
14.0°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Silicon Dissolved mg/L 5.88 5 5.37 .90 0.05

Sulfur Dissolved mg/L 42.2 33 37.3 .7 0.3

Mercury Dissolved mg/L <0.000005 <0 <0.000005 .000005 0.000005

Aluminum Dissolved mg/L <0.002 <0 <0.002 .002 0.002

Antimony Dissolved mg/L <0.0002 <0 <0.0002 .0002 0.0002

Arsenic Dissolved mg/L 0.0002 0 <0.0002 .0002 0.0002

Barium Dissolved mg/L 0.104 0 0.104 .077 0.001

Beryllium Dissolved mg/L <0.0001 <0 <0.0001 .0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Boron Dissolved mg/L 0.457 0 0.306 .983 0.002

Cadmium Dissolved mg/L 0.00002 0 0.00002 .00003 0.00001

Chromium Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Cobalt Dissolved mg/L <0.0001 0 <0.0002 .0001 0.0001

Copper Dissolved mg/L <0.001 <0 <0.001 .001 0.001

Lead Dissolved mg/L <0.0001 <0 <0.0001 .0001 0.0001

Lithium Dissolved mg/L 0.027 0 0.024 .019 0.001

Molybdenum Dissolved mg/L <0.001 <0 <0.001 .001 0.001

Nickel Dissolved mg/L 0.0020 0 0.0017 .0028 0.0005

Selenium Dissolved mg/L 0.0005 <0 0.0002 .0013 0.0002

Silver Dissolved mg/L <0.00001 <0 <0.00001 .00001 0.00001

Strontium Dissolved mg/L 1.06 0 1.993 .02 0.001

Thallium Dissolved mg/L <0.00005 <0 <0.00005 .00005 0.00005

Tin Dissolved mg/L <0.001 <0 <0.001 .001 0.001

Titanium Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Uranium Dissolved mg/L 0.0055 0 0.0053 .0040 0.0005

Vanadium Dissolved mg/L <0.0001 <0 <0.0001 .0001 0.0001

Zinc Dissolved mg/L <0.001 <0 <0.001 .001 0.001

Subsample Field Filtered Lab Filtered Lab Filtered Lab Filtered

Routine Water

pH 7.85 7 7.94 .78

Temperature of observed
pH

°C 21.7 21 21.7 .6

Electrical Conductivity at 25 °C uS/cm 1410 998 1220 1

Calcium Dissolved mg/L 194 143 179 0.2

Magnesium Dissolved mg/L 53.1 39 43.7 .9 0.2

Sodium Dissolved mg/L 44.1 32 39.8 .1 0.4

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

Rossdale RMP

9469 Rossdale Rd.

D927378 C#-4816245 L3

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1145461
C0079742

Jun 23, 2016

Jul 4, 2016

2113209

Reference Number 1145461-1 1145461-2 1145461-3

Sample Date Jun 23, 2016 Jun 23, 2016 Jun 23, 2016

Sample Time NA NA NA

Sample Location

Sample Description 14-17 / Water /
14.0°C

TH15-4 / Water /
14.0°C

14-15 / Water /
14.0°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water - Continued

Potassium Dissolved mg/L 4.3 3 3.8 .8 0.4

Iron Dissolved mg/L <0.01 <0 <0.01 .01 0.01

Manganese Dissolved mg/L 0.006 0 0.367 .228 0.005

Chloride Dissolved mg/L 168 44 61.0 .4 0.4

Nitrate - N mg/L 3.79 1 9.21 .70 0.01

Nitrite - N mg/L <0.005 <0 <0.005 .005 0.005

Nitrate and Nitrite - N mg/L 3.79 1 9.21 .70 0.01

Sulfate (SO4) Dissolved mg/L 127 100 113 0.9

Hydroxide mg/L <5 <5 <5

Carbonate mg/L <6 <6 <6

Bicarbonate mg/L 494 517 587

P-Alkalinity as CaCO3 mg/L <5 <5 <5 5

T-Alkalinity as CaCO3 mg/L 405 424 482 5

Total Dissolved Solids Calculated mg/L 833 618 729 1

Hardness Dissolved as CaCO3 mg/L 702 521 627

Ionic Balance Dissolved % 102 101 100

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 <0 <0.1 .1 0.1

Quinoline ug/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene ug/L <0.1 <0 <0.1 .1 0.1

Acenaphthene ug/L <0.1 <0 <0.1 .1 0.1

Fluorene ug/L <0.1 <0 <0.1 .1 0.1

Phenanthrene ug/L <0.1 <0 <0.1 .1 0.1

Acridine ug/L <0.1 <0 <0.1 .1 0.1

Anthracene ug/L <0.005 <0 <0.005 .005 0.005

Fluoranthene ug/L <0.01 <0 <0.01 .01 0.01

Pyrene ug/L <0.01 <0 <0.01 .01 0.01

Benzo(a)anthracene ug/L <0.01 <0 <0.01 .01 0.01

Chrysene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene ug/L <0.008 <0 <0.008 .008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 <0 <0.05 .05 0.05
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

Rossdale RMP

9469 Rossdale Rd.

D927378 C#-4816245 L3

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1145461
C0079742

Jun 23, 2016

Jul 4, 2016

2113209

Reference Number 1145461-1 1145461-2 1145461-3

Sample Date Jun 23, 2016 Jun 23, 2016 Jun 23, 2016

Sample Time NA NA NA

Sample Location

Sample Description 14-17 / Water /
14.0°C

TH15-4 / Water /
14.0°C

14-15 / Water /
14.0°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Water - Continued

Benzo(g,h,i)perylene ug/L <0.05 <0 <0.05 .05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 <0 <0.01 .01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 110 107 111 23-130

2-Fluorobiphenyl PAH - Surrogate % 86 85 86 30-130

p-Terphenyl-d14 PAH - Surrogate % 118 110 129 18-137

Anthony Neumann, MSc

Laboratory Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Methodology and Notes

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: DD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506-327

Rossdale RMP

9469 Rossdale Rd.

D927378 C#-4816245 L3

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1145461
C0079742

Jun 23, 2016

Jul 4, 2016

2113209

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA 27-Jun-16 Exova Edmonton* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA 27-Jun-16 Exova Edmonton* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA 27-Jun-16 Exova Edmonton* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA 27-Jun-16 Exova Edmonton* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA 24-Jun-16 Exova EdmontonChecking Correctness of Analyses, 1030
E

Chloride in Water APHA 27-Jun-16 Exova Edmonton* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA 27-Jun-16 Exova Edmonton* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Metals ICP-MS (Dissolved) in water US EPA 27-Jun-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA 27-Jun-16 Exova EdmontonHardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA 27-Jun-16 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

PAH - Water AESRD 27-Jun-16 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water US EPA 27-Jun-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

US EPA US Environmental Protection Agency Test Methods

Comments:

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova com/about/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report, Invoice) by Email - Merge Reports

On [Lot Approval and Final Test Report Approval] send

11404 - 60th Avenue

Edmonton, Alberta T6H 1J5

Tami Dolen

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-1 1149573-2 1149573-3

Sample Date Jul 12, 2016 Jul 12, 2016 Jul 12, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-04 / 1.5-1.6 /
m

BH16-04 / 2.2-2.4 /
m

BH16-04 / 0.6-0.8 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 0.84 2 2.94 .14 0.05

Antimony Strong Acid Extractable mg/kg 1.9 0 0.7 .6 0.2

Arsenic Strong Acid Extractable mg/kg 9.4 8 9.1 .3 0.2

Barium Strong Acid Extractable mg/kg 681 456 188 1

Beryllium Strong Acid Extractable mg/kg 1.1 0 0.8 .5 0.1

Cadmium Strong Acid Extractable mg/kg 0.28 0 0.25 .22 0.01

Chromium Strong Acid Extractable mg/kg 23.1 21 17.1 .9 0.5

Cobalt Strong Acid Extractable mg/kg 9.4 9 8.4 .1 0.1

Copper Strong Acid Extractable mg/kg 24.8 20 15.3 .7 1

Lead Strong Acid Extractable mg/kg 27.7 15 7.6 .6 0.1

Mercury Strong Acid Extractable mg/kg 0.85 0 0.28 .05 0.05

Molybdenum Strong Acid Extractable mg/kg 1.5 1 1.3 .0 1

Nickel Strong Acid Extractable mg/kg 36.3 29 25.9 .1 0.5

Selenium Strong Acid Extractable mg/kg 0.5 0 0.4 .3 0.3

Silver Strong Acid Extractable mg/kg 0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.18 0 0.17 .14 0.05

Tin Strong Acid Extractable mg/kg 5.5 1 <1.2 .0 1

Uranium Strong Acid Extractable mg/kg 1.5 1 0.0 .7 0.5

Vanadium Strong Acid Extractable mg/kg 26.1 25 23.7 .1 0.1

Zinc Strong Acid Extractable mg/kg 81 76 60 1

Salinity

% Saturation % 57 52 42

Barite Soil Analysis

Barium Extractable mg/kg 44.9 35 38.2 .2 0.05

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.047 0 0.027 .013 0.010

Acenaphthylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Fluorene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Phenanthrene Dry Weight mg/kg 0.12 0 0.15 .04 0.01

Anthracene Dry Weight mg/kg 0.040 0 <0.054 .003 0.003

Fluoranthene Dry Weight mg/kg 0.16 0 <0.23 .01 0.01

Pyrene Dry Weight mg/kg 0.14 0 <0.19 .01 0.01
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-1 1149573-2 1149573-3

Sample Date Jul 12, 2016 Jul 12, 2016 Jul 12, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-04 / 1.5-1.6 /
m

BH16-04 / 2.2-2.4 /
m

BH16-04 / 0.6-0.8 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(a)anthracene Dry Weight mg/kg 0.07 0 <0.12 .01 0.01

Chrysene Dry Weight mg/kg 0.11 0 <0.14 .05 0.05

Benzo(b+j)fluoranthene Dry Weight mg/kg 0.11 0 <0.14 .05 0.05

Benzo(k)fluoranthene Dry Weight mg/kg 0.07 0 <0.10 .05 0.05

Benzo(a)pyrene Dry Weight mg/kg 0.07 0 <0.10 .05 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.05 0 <0.06 .05 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.358 0 0.487 .001 0.001

IACR_Fine Index of Additive Cancer
Risk

0.690 0 0.941 .002 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 108 110 109 23-130

2-Fluorobiphenyl PAH - Surrogate % 106 102 104 30-130

p-Terphenyl-d14 PAH - Surrogate % 112 113 117 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-4 1149573-5 1149573-6

Sample Date Jul 12, 2016 Jul 12, 2016 Jul 12, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-05 / 3.5-3.7 /
m

BH16-05 / 5.6-5.8 /
m

BH16-05 / 0.5-0.7 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 0.76 11 5.9 .42 0.05

Antimony Strong Acid Extractable mg/kg 0.2 1 0.2 .5 0.2

Arsenic Strong Acid Extractable mg/kg 5.6 9 7.2 .5 0.2

Barium Strong Acid Extractable mg/kg 97 658 230 1

Beryllium Strong Acid Extractable mg/kg 0.3 1 0.3 .4 0.1

Cadmium Strong Acid Extractable mg/kg 0.12 0 0.34 .23 0.01

Chromium Strong Acid Extractable mg/kg 6.7 19 15.8 .8 0.5

Cobalt Strong Acid Extractable mg/kg 4.9 9 7.9 .7 0.1

Copper Strong Acid Extractable mg/kg 7.8 52 14.7 .6 1

Lead Strong Acid Extractable mg/kg 5.3 27 8.7 .8 0.1

Mercury Strong Acid Extractable mg/kg 0.07 0 0.39 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 1 <1.6 .0 1

Nickel Strong Acid Extractable mg/kg 13.1 31 22.1 .9 0.5

Selenium Strong Acid Extractable mg/kg <0.3 0 <0.5 .3 0.3

Silver Strong Acid Extractable mg/kg <0.1 0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.10 0 0.18 .13 0.05

Tin Strong Acid Extractable mg/kg <1.0 3 <1.0 .0 1

Uranium Strong Acid Extractable mg/kg <0.5 1 0.5 .7 0.5

Vanadium Strong Acid Extractable mg/kg 10.2 26 22.9 .0 0.1

Zinc Strong Acid Extractable mg/kg 33 99 58 1

Salinity

% Saturation % 32 55 43

Barite Soil Analysis

Barium Extractable mg/kg 12.0 20 10.4 .7 0.05

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.010 0 <0.076 .010 0.010

Acenaphthylene Dry Weight mg/kg <0.05 0 <0.18 .05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Fluorene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Phenanthrene Dry Weight mg/kg 0.07 0 0.42 .02 0.01

Anthracene Dry Weight mg/kg 0.039 0 0.301 .003 0.003

Fluoranthene Dry Weight mg/kg 0.14 1 0.62 .01 0.01

Pyrene Dry Weight mg/kg 0.14 1 0.33 .01 0.01
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-4 1149573-5 1149573-6

Sample Date Jul 12, 2016 Jul 12, 2016 Jul 12, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-05 / 3.5-3.7 /
m

BH16-05 / 5.6-5.8 /
m

BH16-05 / 0.5-0.7 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(a)anthracene Dry Weight mg/kg 0.08 0 <0.79 .01 0.01

Chrysene Dry Weight mg/kg 0.14 1 <0.01 .05 0.05

Benzo(b+j)fluoranthene Dry Weight mg/kg 0.24 1 <0.07 .05 0.05

Benzo(k)fluoranthene Dry Weight mg/kg 0.14 0 <0.74 .05 0.05

Benzo(a)pyrene Dry Weight mg/kg 0.18 0 <0.77 .05 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg 0.14 0 <0.43 .05 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 0 <0.14 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg 0.13 0 <0.39 .05 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.715 3 <0.78 .001 0.001

IACR_Fine Index of Additive Cancer
Risk

1.38 7 0.30 .002 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 103 102 111 23-130

2-Fluorobiphenyl PAH - Surrogate % 105 107 111 30-130

p-Terphenyl-d14 PAH - Surrogate % 114 108 120 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-7 1149573-8 1149573-9

Sample Date Jul 12, 2016 Jul 12, 2016 Jul 12, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-06 / 2.9-3.1 /
m

BH16-06 / 5.2-5.4 /
m

BH16-06 / 0.6-0.8 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 6.39 22 6.5 .75 0.05

Antimony Strong Acid Extractable mg/kg 1.1 2 0.0 .5 0.2

Arsenic Strong Acid Extractable mg/kg 9.4 11 7.5 .5 0.2

Barium Strong Acid Extractable mg/kg 562 1450 232 1

Beryllium Strong Acid Extractable mg/kg 1.2 2 0.3 .5 0.1

Cadmium Strong Acid Extractable mg/kg 0.35 0 0.48 .22 0.01

Chromium Strong Acid Extractable mg/kg 19.9 19 13.2 .8 0.5

Cobalt Strong Acid Extractable mg/kg 10.4 12 7.1 .7 0.1

Copper Strong Acid Extractable mg/kg 33.2 66 22.7 .6 1

Lead Strong Acid Extractable mg/kg 30.6 59 8.3 .1 0.1

Mercury Strong Acid Extractable mg/kg 0.38 1 0.14 .07 0.05

Molybdenum Strong Acid Extractable mg/kg 1.5 3 1.2 .1 1

Nickel Strong Acid Extractable mg/kg 30.7 35 22.5 .3 0.5

Selenium Strong Acid Extractable mg/kg 0.4 0 <0.6 .3 0.3

Silver Strong Acid Extractable mg/kg 0.1 0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.18 0 0.19 .13 0.05

Tin Strong Acid Extractable mg/kg 2.4 4 <1.1 .0 1

Uranium Strong Acid Extractable mg/kg 1.2 3 0.1 .7 0.5

Vanadium Strong Acid Extractable mg/kg 26.6 32 20.8 .0 0.1

Zinc Strong Acid Extractable mg/kg 97 134 58 1

Salinity

% Saturation % 52 60 51

Barite Soil Analysis

Barium Extractable mg/kg 11.4 10 16.5 .7 0.05

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.055 0 <0.112 .010 0.010

Acenaphthylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Fluorene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Phenanthrene Dry Weight mg/kg 0.47 0 0.21 .02 0.01

Anthracene Dry Weight mg/kg 0.153 0 <0.125 .003 0.003

Fluoranthene Dry Weight mg/kg 0.72 0 0.34 .02 0.01

Pyrene Dry Weight mg/kg 0.54 0 0.21 .01 0.01

www.exova com/about/terms-and-conditionsTerms and Conditions:

Page 5 of 13



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-7 1149573-8 1149573-9

Sample Date Jul 12, 2016 Jul 12, 2016 Jul 12, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-06 / 2.9-3.1 /
m

BH16-06 / 5.2-5.4 /
m

BH16-06 / 0.6-0.8 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(a)anthracene Dry Weight mg/kg 0.33 0 <0.08 .01 0.01

Chrysene Dry Weight mg/kg 0.43 0 <0.13 .05 0.05

Benzo(b+j)fluoranthene Dry Weight mg/kg 0.44 0 <0.09 .05 0.05

Benzo(k)fluoranthene Dry Weight mg/kg 0.27 0 <0.05 .05 0.05

Benzo(a)pyrene Dry Weight mg/kg 0.27 <0 <0.05 .05 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg 0.16 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg 0.12 <0 <0.05 .05 0.05

IACR_Coarse Index of Additive Cancer
Risk

1.41 0 <0.280 .001 0.001

IACR_Fine Index of Additive Cancer
Risk

2.72 0 0.540 .002 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 116 107 103 23-130

2-Fluorobiphenyl PAH - Surrogate % 107 99 108 30-130

p-Terphenyl-d14 PAH - Surrogate % 114 68 118 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-10 1149573-11 1149573-12

Sample Date Jul 13, 2016 Jul 13, 2016 Jul 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-07 / 1.8-2.0 /
m

BH16-07 / 4.6-4.8 /
m

BH16-07 / 1.0-1.2 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 0.39 2 3.32 .48 0.05

Antimony Strong Acid Extractable mg/kg 0.9 0 1.7 .3 0.2

Arsenic Strong Acid Extractable mg/kg 7.4 8 8.1 .7 0.2

Barium Strong Acid Extractable mg/kg 322 421 445 1

Beryllium Strong Acid Extractable mg/kg 0.6 0 0.8 .9 0.1

Cadmium Strong Acid Extractable mg/kg 0.26 0 0.27 .25 0.01

Chromium Strong Acid Extractable mg/kg 29.8 16 21.5 .2 0.5

Cobalt Strong Acid Extractable mg/kg 8.2 8 8.5 .2 0.1

Copper Strong Acid Extractable mg/kg 20.3 30 35.2 .3 1

Lead Strong Acid Extractable mg/kg 25.3 20 25.0 .4 0.1

Mercury Strong Acid Extractable mg/kg 0.15 0 0.23 .23 0.05

Molybdenum Strong Acid Extractable mg/kg 1.0 1 1.1 .2 1

Nickel Strong Acid Extractable mg/kg 28.4 25 26.3 .3 0.5

Selenium Strong Acid Extractable mg/kg <0.3 0 0.4 .3 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.14 0 0.14 .14 0.05

Tin Strong Acid Extractable mg/kg <1.0 2 1.5 .9 1

Uranium Strong Acid Extractable mg/kg 0.9 1 1.2 .2 0.5

Vanadium Strong Acid Extractable mg/kg 23.6 23 24.8 .0 0.1

Zinc Strong Acid Extractable mg/kg 94 75 77 1

Salinity

% Saturation % 47 45 48

Barite Soil Analysis

Barium Extractable mg/kg 11.6 13 16.5 .9 0.05

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.015 0 0.024 .044 0.010

Acenaphthylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Fluorene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Phenanthrene Dry Weight mg/kg 0.07 0 0.18 .28 0.01

Anthracene Dry Weight mg/kg 0.024 0 0.058 .165 0.003

Fluoranthene Dry Weight mg/kg 0.14 0 0.22 .48 0.01

Pyrene Dry Weight mg/kg 0.16 0 0.20 .37 0.01
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-10 1149573-11 1149573-12

Sample Date Jul 13, 2016 Jul 13, 2016 Jul 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-07 / 1.8-2.0 /
m

BH16-07 / 4.6-4.8 /
m

BH16-07 / 1.0-1.2 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(a)anthracene Dry Weight mg/kg 0.12 0 0.10 .24 0.01

Chrysene Dry Weight mg/kg 0.14 0 0.12 .41 0.05

Benzo(b+j)fluoranthene Dry Weight mg/kg 0.14 0 0.10 .39 0.05

Benzo(k)fluoranthene Dry Weight mg/kg 0.10 0 0.07 .23 0.05

Benzo(a)pyrene Dry Weight mg/kg 0.13 0 0.09 .12 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg 0.07 <0 0.05 .08 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg 0.06 <0 0.05 .06 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.504 0 1.362 .15 0.001

IACR_Fine Index of Additive Cancer
Risk

0.974 0 2.699 .21 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 103 108 114 23-130

2-Fluorobiphenyl PAH - Surrogate % 107 105 111 30-130

p-Terphenyl-d14 PAH - Surrogate % 120 120 122 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-13 1149573-14 1149573-15

Sample Date Jul 13, 2016 Jul 13, 2016 Jul 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-08 / 0.5-0.8 /
m

BH16-08 / 3.6-3.8 /
m

BH16-07 / 6.1-6.3 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 2.56 0 2.22 .08 0.05

Antimony Strong Acid Extractable mg/kg 0.5 0 1.6 .1 0.2

Arsenic Strong Acid Extractable mg/kg 8.1 8 8.8 .5 0.2

Barium Strong Acid Extractable mg/kg 284 340 242 1

Beryllium Strong Acid Extractable mg/kg 0.6 0 0.6 .7 0.1

Cadmium Strong Acid Extractable mg/kg 0.27 0 0.28 .23 0.01

Chromium Strong Acid Extractable mg/kg 20.0 20 25.0 .0 0.5

Cobalt Strong Acid Extractable mg/kg 9.3 9 9.1 .4 0.1

Copper Strong Acid Extractable mg/kg 20.2 20 28.2 .0 1

Lead Strong Acid Extractable mg/kg 9.9 13 33.6 .8 0.1

Mercury Strong Acid Extractable mg/kg 0.06 0 0.33 .12 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 1 1.0 .4 1

Nickel Strong Acid Extractable mg/kg 27.7 28 34.7 .2 0.5

Selenium Strong Acid Extractable mg/kg <0.3 <0 0.3 .3 0.3

Silver Strong Acid Extractable mg/kg 0.1 <0 0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.17 0 0.17 .16 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 1.0 .0 1

Uranium Strong Acid Extractable mg/kg 0.9 0 0.9 .9 0.5

Vanadium Strong Acid Extractable mg/kg 27.1 25 26.5 .0 0.1

Zinc Strong Acid Extractable mg/kg 71 76 75 1

Salinity

% Saturation % 56 51 54

Barite Soil Analysis

Barium Extractable mg/kg 10.8 47 14.1 .8 0.05

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg <0.010 0 0.025 .014 0.010

Acenaphthylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Fluorene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Phenanthrene Dry Weight mg/kg 0.04 0 0.13 .26 0.01

Anthracene Dry Weight mg/kg 0.008 0 0.056 .076 0.003

Fluoranthene Dry Weight mg/kg 0.02 0 0.22 .33 0.01

Pyrene Dry Weight mg/kg 0.02 0 0.20 .26 0.01
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-13 1149573-14 1149573-15

Sample Date Jul 13, 2016 Jul 13, 2016 Jul 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-08 / 0.5-0.8 /
m

BH16-08 / 3.6-3.8 /
m

BH16-07 / 6.1-6.3 /
m

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(a)anthracene Dry Weight mg/kg <0.01 0 0.12 .14 0.01

Chrysene Dry Weight mg/kg <0.05 0 0.17 .15 0.05

Benzo(b+j)fluoranthene Dry Weight mg/kg <0.05 0 0.22 .14 0.05

Benzo(k)fluoranthene Dry Weight mg/kg <0.05 0 0.14 .09 0.05

Benzo(a)pyrene Dry Weight mg/kg <0.05 0 0.17 .13 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.05 0 0.12 .06 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg <0.05 0 0.11 .06 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.001 0 0.722 .491 0.001

IACR_Fine Index of Additive Cancer
Risk

0.002 1 0.39 .948 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 94 105 108 23-130

2-Fluorobiphenyl PAH - Surrogate % 107 111 106 30-130

p-Terphenyl-d14 PAH - Surrogate % 120 124 118 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-16

Sample Date Jul 13, 2016

Sample Time NA

Sample Location

Sample Description BH16-08 / 5.0-5.2 /
m

Matrix Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 2.92 0.05

Antimony Strong Acid Extractable mg/kg 0.7 0.2

Arsenic Strong Acid Extractable mg/kg 8.7 0.2

Barium Strong Acid Extractable mg/kg 488 1

Beryllium Strong Acid Extractable mg/kg 0.9 0.1

Cadmium Strong Acid Extractable mg/kg 0.28 0.01

Chromium Strong Acid Extractable mg/kg 17.5 0.5

Cobalt Strong Acid Extractable mg/kg 8.8 0.1

Copper Strong Acid Extractable mg/kg 20.7 1

Lead Strong Acid Extractable mg/kg 16.4 0.1

Mercury Strong Acid Extractable mg/kg 0.37 0.05

Molybdenum Strong Acid Extractable mg/kg 1.7 1

Nickel Strong Acid Extractable mg/kg 26.8 0.5

Selenium Strong Acid Extractable mg/kg 0.3 0.3

Silver Strong Acid Extractable mg/kg 0.1 0.1

Thallium Strong Acid Extractable mg/kg 0.17 0.05

Tin Strong Acid Extractable mg/kg <1.0 1

Uranium Strong Acid Extractable mg/kg 1.2 0.5

Vanadium Strong Acid Extractable mg/kg 25.1 0.1

Zinc Strong Acid Extractable mg/kg 72 1

Salinity

% Saturation % 47

Barite Soil Analysis

Barium Extractable mg/kg 26.3 0.05

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.023 0.010

Acenaphthylene Dry Weight mg/kg <0.05 0.05

Acenaphthene Dry Weight mg/kg <0.05 0.05

Fluorene Dry Weight mg/kg <0.05 0.05

Phenanthrene Dry Weight mg/kg 0.06 0.01

Anthracene Dry Weight mg/kg 0.024 0.003

Fluoranthene Dry Weight mg/kg 0.09 0.01

Pyrene Dry Weight mg/kg 0.08 0.01
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Reference Number 1149573-16

Sample Date Jul 13, 2016

Sample Time NA

Sample Location

Sample Description BH16-08 / 5.0-5.2 /
m

Matrix Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(a)anthracene Dry Weight mg/kg 0.05 0.01

Chrysene Dry Weight mg/kg 0.08 0.05

Benzo(b+j)fluoranthene Dry Weight mg/kg 0.08 0.05

Benzo(k)fluoranthene Dry Weight mg/kg 0.05 0.05

Benzo(a)pyrene Dry Weight mg/kg 0.06 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.05 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg <0.05 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.260 0.001

IACR_Fine Index of Additive Cancer
Risk

0.503 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 113 23-130

2-Fluorobiphenyl PAH - Surrogate % 104 30-130

p-Terphenyl-d14 PAH - Surrogate % 123 18-137

Anthony Neumann, MSc

Laboratory Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Methodology and Notes

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMP

D927378 (C-Release#); 4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1149573
C0079746

Jul 15, 2016

Jul 21, 2016

2118402

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

1:5 Water Soluble Extraction APHA 18-Jul-16 Exova Edmonton* Colorimetric Method, 3500-Cr B

1:5 Water Soluble Extraction McKeague 18-Jul-16 Exova Edmonton* Soluble Salts in Extracts of 1:5 Soil:Water
Mixtures, 3.23

Barium (Extractable) in soil (0.1 M
CaCl2)

Ab Env 18-Jul-16 Exova EdmontonAnalytical Method for Extractable Barium,
FEB 2009

Metals ICP (Hot Block) in soil EPA 18-Jul-16 Exova Edmonton* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA 18-Jul-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

PAH - Soil AESRD 17-Jul-16 Exova CalgaryIndex of Additive Cancer Risk (IACR),
PAHs

PAH - Soil US EPA 17-Jul-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

Saturated Paste in General Soil Carter 18-Jul-16 Exova Edmonton* Electrical Conductivity and Soluble Ions,
Chapter 15

* Reference Method Modified

References
Ab Env Alberta Environment, Soil Quality Guidelines for Barite

AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

Carter Soil Sampling and Methods of Analysis.

EPA Environmental Protection Agency Test Methods - US

McKeague Manual on Soil Sampling and Methods of Analysis

US EPA US Environmental Protection Agency Test Methods

Comments:

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova com/about/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report, Invoice) by Email - Merge Reports

On [Lot Approval and Final Test Report Approval] send

11404 - 60th Avenue

Edmonton, Alberta T6H 1J5

Tami Dolen

Notes To Clients:

ICP-MS total nickel results were less than dissolved metal results for sample(s) 1150979-9, 10 and 12.  Total metals were analyzed from the metals
bottle and dissolved from the field filtered bottle.  Results were verified.

•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

www.exova com/about/terms-and-conditionsTerms and Conditions:



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-1 1150979-2 1150979-3

Sample Date Jul 21, 2016 Jul 21, 2016 Jul 21, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-01 / 2.7-2.9 /
4.2°C

BH16-01 / 3.4-3.6 /
4.2°C

BH16-01 / 1.2-1.4 /
4.2°C

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 0.25 0 0.39 .98 0.05

Antimony Strong Acid Extractable mg/kg 0.4 0 0.2 .5 0.2

Arsenic Strong Acid Extractable mg/kg 7.5 4 7.5 .2 0.2

Barium Strong Acid Extractable mg/kg 144 78 318 1

Beryllium Strong Acid Extractable mg/kg 0.5 0 0.3 .8 0.1

Cadmium Strong Acid Extractable mg/kg 0.17 0 0.10 .23 0.01

Chromium Strong Acid Extractable mg/kg 12.9 6 16.4 .9 0.5

Cobalt Strong Acid Extractable mg/kg 6.0 4 8.5 .2 0.1

Copper Strong Acid Extractable mg/kg 12.8 6 17.3 .2 1

Lead Strong Acid Extractable mg/kg 6.8 4 9.3 .1 0.1

Mercury Strong Acid Extractable mg/kg 0.06 <0 0.05 .06 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 1.0 .0 1

Nickel Strong Acid Extractable mg/kg 19.5 12 26.5 .3 0.5

Selenium Strong Acid Extractable mg/kg <0.3 <0 0.3 .4 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.10 0 0.07 .14 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1

Uranium Strong Acid Extractable mg/kg 0.6 <0 1.5 .0 0.5

Vanadium Strong Acid Extractable mg/kg 16.7 12 21.0 .9 0.1

Zinc Strong Acid Extractable mg/kg 41 28 61 1

Salinity

% Saturation % 38 33 51

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.012 0 0.032 .322 0.010

Acenaphthylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Fluorene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Phenanthrene Dry Weight mg/kg 0.04 0 0.04 .25 0.01

Anthracene Dry Weight mg/kg 0.010 0 0.010 .018 0.003

Fluoranthene Dry Weight mg/kg 0.06 0 0.03 .04 0.01

Pyrene Dry Weight mg/kg 0.04 0 0.03 .05 0.01

Benzo(a)anthracene Dry Weight mg/kg 0.02 0 0.02 .03 0.01

Chrysene Dry Weight mg/kg <0.05 <0 0.05 .07 0.05

www.exova com/about/terms-and-conditionsTerms and Conditions:

Page 1 of 16



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-1 1150979-2 1150979-3

Sample Date Jul 21, 2016 Jul 21, 2016 Jul 21, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-01 / 2.7-2.9 /
4.2°C

BH16-01 / 3.4-3.6 /
4.2°C

BH16-01 / 1.2-1.4 /
4.2°C

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(b+j)fluoranthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(k)fluoranthene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(a)pyrene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg <0.05 <0 <0.05 .05 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.015 0 0.012 .021 0.001

IACR_Fine Index of Additive Cancer
Risk

0.030 0 0.023 .041 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 93 100 104 23-130

2-Fluorobiphenyl PAH - Surrogate % 86 89 90 30-130

p-Terphenyl-d14 PAH - Surrogate % 101 102 104 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-4 1150979-5 1150979-6

Sample Date Jul 21, 2016 Jul 21, 2016 Jul 21, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-02 / 2.7-3.0 /
4.2°C

BH16-02 / 4.9-5.1 /
4.2°C

BH16-02 / 1.1-1.3 /
4.2°C

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 2.99 6 9.22 .98 0.05

Antimony Strong Acid Extractable mg/kg 0.6 1 0.1 .7 0.2

Arsenic Strong Acid Extractable mg/kg 7.7 9 7.0 .5 0.2

Barium Strong Acid Extractable mg/kg 319 495 402 1

Beryllium Strong Acid Extractable mg/kg 0.8 1 0.2 .9 0.1

Cadmium Strong Acid Extractable mg/kg 0.23 0 0.31 .25 0.01

Chromium Strong Acid Extractable mg/kg 14.1 18 21.1 .3 0.5

Cobalt Strong Acid Extractable mg/kg 7.1 9 8.2 .7 0.1

Copper Strong Acid Extractable mg/kg 23.0 24 21.6 .0 1

Lead Strong Acid Extractable mg/kg 13.1 29 23.8 .5 0.1

Mercury Strong Acid Extractable mg/kg 0.09 0 0.85 .19 0.05

Molybdenum Strong Acid Extractable mg/kg 1.2 1 1.3 .1 1

Nickel Strong Acid Extractable mg/kg 23.7 29 27.1 .7 0.5

Selenium Strong Acid Extractable mg/kg 0.4 0 0.4 .4 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.14 0 0.15 .14 0.05

Tin Strong Acid Extractable mg/kg <1.0 6 1.9 .1 1

Uranium Strong Acid Extractable mg/kg 1.0 1 1.4 .1 0.5

Vanadium Strong Acid Extractable mg/kg 21.4 25 26.1 .0 0.1

Zinc Strong Acid Extractable mg/kg 55 89 72 1

Salinity

% Saturation % 45 49 52

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 3.51 0 0.181 .081 0.010

Acenaphthylene Dry Weight mg/kg 0.10 0 <0.10 .05 0.05

Acenaphthene Dry Weight mg/kg 10.1 0 <0.51 .05 0.05

Fluorene Dry Weight mg/kg 13.6 0 <0.56 .05 0.05

Phenanthrene Dry Weight mg/kg 112 5 0.14 .17 0.01

Anthracene Dry Weight mg/kg 29.7 1 0.58 .078 0.003

Fluoranthene Dry Weight mg/kg 82.7 5 0.91 .40 0.01

Pyrene Dry Weight mg/kg 64.8 5 0.14 .36 0.01

Benzo(a)anthracene Dry Weight mg/kg 29.7 2 0.89 .13 0.01

Chrysene Dry Weight mg/kg 26.8 2 0.72 .17 0.05
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-4 1150979-5 1150979-6

Sample Date Jul 21, 2016 Jul 21, 2016 Jul 21, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-02 / 2.7-3.0 /
4.2°C

BH16-02 / 4.9-5.1 /
4.2°C

BH16-02 / 1.1-1.3 /
4.2°C

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(b+j)fluoranthene Dry Weight mg/kg 16.8 2 0.21 .13 0.05

Benzo(k)fluoranthene Dry Weight mg/kg 13.8 1 0.81 .09 0.05

Benzo(a)pyrene Dry Weight mg/kg 16.5 2 0.51 .10 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg 4.02 1 <0.16 .05 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg 1.60 0 <0.37 .05 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg 2.75 0 <0.88 .05 0.05

IACR_Coarse Index of Additive Cancer
Risk

73.3 9 0.47 .458 0.001

IACR_Fine Index of Additive Cancer
Risk

142 18 0.3 .884 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 110 98 106 23-130

2-Fluorobiphenyl PAH - Surrogate % 97 87 94 30-130

p-Terphenyl-d14 PAH - Surrogate % 128 119 95 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-7 1150979-8

Sample Date Jul 21, 2016 Jul 21, 2016

Sample Time NA NA

Sample Location

Sample Description BH16-03 / 1.9-2.1 /
4.2°C

BH16-03 / 1.2-1.4 /
4.2°C

Matrix Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L 0.63 3.79 0.05

Antimony Strong Acid Extractable mg/kg 0.4 0.6 0.2

Arsenic Strong Acid Extractable mg/kg 6.8 7.0 0.2

Barium Strong Acid Extractable mg/kg 201 249 1

Beryllium Strong Acid Extractable mg/kg 0.6 0.8 0.1

Cadmium Strong Acid Extractable mg/kg 0.21 0.25 0.01

Chromium Strong Acid Extractable mg/kg 19.2 14.5 0.5

Cobalt Strong Acid Extractable mg/kg 6.7 7.7 0.1

Copper Strong Acid Extractable mg/kg 11.0 15.9 1

Lead Strong Acid Extractable mg/kg 8.3 15.4 0.1

Mercury Strong Acid Extractable mg/kg 0.10 0.13 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 1.8 1

Nickel Strong Acid Extractable mg/kg 29.3 23.8 0.5

Selenium Strong Acid Extractable mg/kg <0.3 <0.3 0.3

Silver Strong Acid Extractable mg/kg 0.1 <0.1 0.1

Thallium Strong Acid Extractable mg/kg 0.11 0.14 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1.0 1

Uranium Strong Acid Extractable mg/kg 0.8 0.7 0.5

Vanadium Strong Acid Extractable mg/kg 18.8 21.7 0.1

Zinc Strong Acid Extractable mg/kg 44 69 1

Salinity

% Saturation % 35 48

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0.10 0.1

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg <0.010 0.011 0.010

Acenaphthylene Dry Weight mg/kg <0.05 <0.05 0.05

Acenaphthene Dry Weight mg/kg <0.05 <0.05 0.05

Fluorene Dry Weight mg/kg <0.05 <0.05 0.05

Phenanthrene Dry Weight mg/kg 0.04 0.19 0.01

Anthracene Dry Weight mg/kg 0.017 0.089 0.003

Fluoranthene Dry Weight mg/kg 0.05 0.97 0.01

Pyrene Dry Weight mg/kg 0.06 1.40 0.01

Benzo(a)anthracene Dry Weight mg/kg 0.03 0.93 0.01

Chrysene Dry Weight mg/kg <0.05 1.24 0.05
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-7 1150979-8

Sample Date Jul 21, 2016 Jul 21, 2016

Sample Time NA NA

Sample Location

Sample Description BH16-03 / 1.9-2.1 /
4.2°C

BH16-03 / 1.2-1.4 /
4.2°C

Matrix Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Benzo(b+j)fluoranthene Dry Weight mg/kg 0.05 0.87 0.05

Benzo(k)fluoranthene Dry Weight mg/kg <0.05 0.79 0.05

Benzo(a)pyrene Dry Weight mg/kg <0.05 0.82 0.05

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.05 0.45 0.05

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.05 0.16 0.05

Benzo(g,h,i)perylene Dry Weight mg/kg <0.05 0.40 0.05

IACR_Coarse Index of Additive Cancer
Risk

0.058 3.87 0.001

IACR_Fine Index of Additive Cancer
Risk

0.110 7.49 0.001

PAH - Soil - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 92 100 23-130

2-Fluorobiphenyl PAH - Surrogate % 90 90 30-130

p-Terphenyl-d14 PAH - Surrogate % 101 106 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-9 1150979-10 1150979-11

Sample Date Jul 22, 2016 Jul 22, 2016 Jul 22, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-05 / 4.2°C BH16-06 / 4.2°CBH16-04 / 4.2°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Mercury Dissolved mg/L <0.000005 <0 <0.000005 .000005 0.000005

Aluminum Dissolved mg/L 0.141 0 0.056 .210 0.002

Antimony Dissolved mg/L <0.0002 0 <0.0002 .0002 0.0002

Arsenic Dissolved mg/L 0.0003 0 0.0009 .0004 0.0002

Barium Dissolved mg/L 0.089 0 0.103 .081 0.001

Boron Dissolved mg/L 0.466 0 4.372 .41 0.002

Cadmium Dissolved mg/L 0.00006 0 0.00006 .00006 0.00001

Chromium Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Copper Dissolved mg/L 0.002 0 0.004 .005 0.001

Lead Dissolved mg/L 0.0002 0 0.0002 .0005 0.0001

Nickel Dissolved mg/L 0.0084 0 0.0092 .0093 0.0005

Selenium Dissolved mg/L 0.0004 0 0.0011 .0011 0.0002

Silver Dissolved mg/L <0.00001 <0 <0.00001 .00001 0.00001

Uranium Dissolved mg/L 0.0044 0 0.0064 .0102 0.0005

Zinc Dissolved mg/L 0.007 0 0.006 .007 0.001

Subsample Field Filtered Field Filtered Field Filtered

Routine Water

pH 7.91 7 7.84 .59

Temperature of observed
pH

°C 21.2 21 21.2 .0

Electrical Conductivity at 25 °C uS/cm 949 957 1

Calcium Dissolved mg/L 123 132 0.2

Magnesium Dissolved mg/L 35.0 31.4 0.2

Sodium Dissolved mg/L 31.1 42.0 0.4

Potassium Dissolved mg/L 4.5 5.2 0.4

Iron Dissolved mg/L 0.60 0 0.08 .24 0.01

Manganese Dissolved mg/L 0.398 0 0.058 .264 0.005

Chloride Dissolved mg/L 44.6 34.5 0.4

Nitrate - N mg/L 1.83 2.53 0.01

Nitrite - N mg/L <0.005 0.011 0.005

Nitrate and Nitrite - N mg/L 1.83 2.54 0.01

Sulfate (SO4) Dissolved mg/L 97.0 76.2 0.9

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 486 517

P-Alkalinity as CaCO3 mg/L <5 <5 5
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-9 1150979-10 1150979-11

Sample Date Jul 22, 2016 Jul 22, 2016 Jul 22, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-05 / 4.2°C BH16-06 / 4.2°CBH16-04 / 4.2°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water - Continued

T-Alkalinity as CaCO3 mg/L 399 424 5

Total Dissolved Solids Calculated mg/L 574 576 1

Hardness Dissolved as CaCO3 mg/L 452 458 726

Ionic Balance Dissolved % 92 99

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 <0 <0.1 .1 0.1

Quinoline ug/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene ug/L <0.1 <0 <0.1 .1 0.1

Acenaphthene ug/L <0.1 <0 <0.1 .1 0.1

Fluorene ug/L <0.1 <0 <0.1 .1 0.1

Phenanthrene ug/L <0.1 <0 <0.1 .1 0.1

Acridine ug/L <0.1 <0 <0.1 .1 0.1

Anthracene ug/L 0.007 0 0.010 .006 0.005

Fluoranthene ug/L <0.01 0 0.02 .01 0.01

Pyrene ug/L <0.01 0 0.02 .01 0.01

Benzo(a)anthracene ug/L <0.01 <0 <0.01 .01 0.01

Chrysene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene ug/L <0.008 0 0.009 .009 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene ug/L <0.05 <0 <0.05 .05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 <0 <0.01 .01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 99 103 125 23-130

2-Fluorobiphenyl PAH - Surrogate % 97 96 96 30-130

p-Terphenyl-d14 PAH - Surrogate % 106 120 114 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-9 1150979-10 1150979-12

Sample Date Jul 22, 2016 Jul 22, 2016 Jul 22, 2016

Sample Time NA NA NA

Sample Location

Sample Description BH16-05 / 4.2°C BH16-07 / 4.2°CBH16-04 / 4.2°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Total

Aluminum Total mg/L 1.68 1 1.42 .92 0.02

Calcium Total mg/L 138 141 193 0.2

Iron Total mg/L 8.10 3 5.21 .34 0.05

Magnesium Total mg/L 39.2 33 51.0 .0 0.2

Manganese Total mg/L 0.659 0 1.142 .42 0.005

Potassium Total mg/L 5.1 5 5.7 .9 0.4

Silicon Total mg/L 9.01 9 9.41 .80 0.05

Sodium Total mg/L 31.6 42 49.4 .9 0.4

Sulfur Total mg/L 35.2 27 53.6 .3 0.3

Mercury Total mg/L 0.000017 0 0.000062 .000063 0.000005

Antimony Total mg/L <0.0002 0 <0.0003 .0002 0.0002

Arsenic Total mg/L 0.0016 0 0.0030 .0019 0.0002

Barium Total mg/L 0.141 0 0.168 .148 0.001

Beryllium Total mg/L 0.0002 0 0.0001 .0002 0.0001

Bismuth Total mg/L <0.0005 <0 <0.0005 .0005 0.0005

Boron Total mg/L 0.434 0 1.364 .05 0.002

Cadmium Total mg/L 0.00010 0 0.00013 .00010 0.00001

Chromium Total mg/L 0.0031 0 0.0023 .0036 0.0005

Cobalt Total mg/L 0.0017 0 0.0024 .0024 0.0001

Copper Total mg/L 0.005 0 0.008 .006 0.001

Lead Total mg/L 0.0016 0 0.0026 .0025 0.0001

Lithium Total mg/L 0.022 0 0.027 .030 0.001

Molybdenum Total mg/L <0.001 0 <0.005 .001 0.001

Nickel Total mg/L 0.0062 0 0.0078 .0083 0.0005

Selenium Total mg/L 0.0004 0 0.0011 .0004 0.0002

Silver Total mg/L 0.00003 0 0.00004 .00003 0.00001

Strontium Total mg/L 0.873 0 1.798 .24 0.001

Thallium Total mg/L 0.00008 0 0.00008 .00011 0.00005

Tin Total mg/L <0.001 0 0.003 .002 0.001

Titanium Total mg/L 0.0574 0 0.0424 .0584 0.0005

Uranium Total mg/L 0.0044 0 0.0065 .0076 0.0005

Vanadium Total mg/L 0.0067 0 0.0044 .0065 0.0001

Zinc Total mg/L 0.012 0 0.017 .015 0.001
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-12

Sample Date Jul 22, 2016

Sample Time NA

Sample Location

Sample Description BH16-07 / 4.2°C

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 0.1

Quinoline ug/L <0.3 0.3

Acenaphthylene ug/L <0.1 0.1

Acenaphthene ug/L <0.1 0.1

Fluorene ug/L <0.1 0.1

Phenanthrene ug/L <0.1 0.1

Acridine ug/L <0.1 0.1

Anthracene ug/L <0.005 0.005

Fluoranthene ug/L <0.01 0.01

Pyrene ug/L <0.01 0.01

Benzo(a)anthracene ug/L <0.01 0.01

Chrysene ug/L <0.1 0.1

Benzo(b)fluoranthene ug/L <0.1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 0.1

Benzo(k)fluoranthene ug/L <0.1 0.1

Benzo(a)pyrene ug/L <0.008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 0.05

Benzo(g,h,i)perylene ug/L <0.05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 95 23-130

2-Fluorobiphenyl PAH - Surrogate % 89 30-130

p-Terphenyl-d14 PAH - Surrogate % 106 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-12 1150979-13

Sample Date Jul 22, 2016 Jul 22, 2016

Sample Time NA NA

Sample Location

Sample Description BH16-08 / 4.2°CBH16-07 / 4.2°C

Matrix Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.023 <0.002 0.002

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L <0.0002 <0.0002 0.0002

Barium Dissolved mg/L 0.065 0.174 0.001

Boron Dissolved mg/L 1.10 0.222 0.002

Cadmium Dissolved mg/L 0.00006 0.00010 0.00001

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Copper Dissolved mg/L 0.002 <0.001 0.001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Nickel Dissolved mg/L 0.0091 0.0021 0.0005

Selenium Dissolved mg/L 0.0003 <0.0002 0.0002

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Uranium Dissolved mg/L 0.0075 0.0031 0.0005

Zinc Dissolved mg/L 0.007 0.007 0.001

Subsample Field Filtered Lab Filtered Field Filtered

Routine Water

pH 7.77 7.79

Temperature of observed
pH

°C 21.1 21.7

Electrical Conductivity at 25 °C uS/cm 1280 874 1

Calcium Dissolved mg/L 173 130 0.2

Magnesium Dissolved mg/L 46.0 31.5 0.2

Sodium Dissolved mg/L 48.2 33.5 0.4

Potassium Dissolved mg/L 5.2 2.9 0.4

Iron Dissolved mg/L 0.03 <0.01 0.01

Manganese Dissolved mg/L 1.10 1.39 0.005

Chloride Dissolved mg/L 70.1 39.5 0.4

Nitrate - N mg/L 5.43 0.22 0.01

Nitrite - N mg/L 0.985 <0.005 0.005

Nitrate and Nitrite - N mg/L 6.42 0.22 0.01

Sulfate (SO4) Dissolved mg/L 146 66.6 0.9

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 613 547

P-Alkalinity as CaCO3 mg/L <5 <5 5
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-12 1150979-13

Sample Date Jul 22, 2016 Jul 22, 2016

Sample Time NA NA

Sample Location

Sample Description BH16-08 / 4.2°CBH16-07 / 4.2°C

Matrix Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water - Continued

T-Alkalinity as CaCO3 mg/L 503 449 5

Total Dissolved Solids Calculated mg/L 790 573 1

Hardness Dissolved as CaCO3 mg/L 622 453

Ionic Balance Dissolved % 95 92
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Reference Number 1150979-13

Sample Date Jul 22, 2016

Sample Time NA

Sample Location

Sample Description BH16-08 / 4.2°C

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Total

Aluminum Total mg/L 4.05 0.02

Calcium Total mg/L 149 0.2

Iron Total mg/L 13.2 0.05

Magnesium Total mg/L 36.5 0.2

Manganese Total mg/L 1.92 0.005

Potassium Total mg/L 3.9 0.4

Silicon Total mg/L 13.4 0.05

Sodium Total mg/L 33.9 0.4

Sulfur Total mg/L 23.7 0.3

Mercury Total mg/L 0.000044 0.000005

Antimony Total mg/L <0.0002 0.0002

Arsenic Total mg/L 0.0034 0.0002

Barium Total mg/L 0.287 0.001

Beryllium Total mg/L 0.0004 0.0001

Bismuth Total mg/L <0.0005 0.0005

Boron Total mg/L 0.209 0.002

Cadmium Total mg/L 0.00024 0.00001

Chromium Total mg/L 0.0064 0.0005

Cobalt Total mg/L 0.0041 0.0001

Copper Total mg/L 0.009 0.001

Lead Total mg/L 0.0047 0.0001

Lithium Total mg/L 0.019 0.001

Molybdenum Total mg/L <0.001 0.001

Nickel Total mg/L 0.0120 0.0005

Selenium Total mg/L 0.0003 0.0002

Silver Total mg/L 0.00007 0.00001

Strontium Total mg/L 0.949 0.001

Thallium Total mg/L 0.00016 0.00005

Tin Total mg/L 0.001 0.001

Titanium Total mg/L 0.0763 0.0005

Uranium Total mg/L 0.0036 0.0005

Vanadium Total mg/L 0.0131 0.0001

Zinc Total mg/L 0.033 0.001
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Anthony Neumann, MSc

Laboratory Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Methodology and Notes

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

1:5 Water Soluble Extraction APHA 26-Jul-16 Exova Edmonton* Colorimetric Method, 3500-Cr B

1:5 Water Soluble Extraction McKeague 26-Jul-16 Exova Edmonton* Soluble Salts in Extracts of 1:5 Soil:Water
Mixtures, 3.23

Alkalinity, pH, and EC in water APHA 26-Jul-16 Exova Edmonton* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA 26-Jul-16 Exova Edmonton* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA 26-Jul-16 Exova Edmonton* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA 26-Jul-16 Exova Edmonton* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA 26-Jul-16 Exova EdmontonChecking Correctness of Analyses, 1030
E

Chloride in Water APHA 26-Jul-16 Exova Edmonton* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA 26-Jul-16 Exova Edmonton* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Mercury (Total) in water US EPA 26-Jul-16 Exova Edmonton* Determination of Hg in Sediment by Cold
Vapor Atomic Absorption Spec, 245.5

Metals ICP (Hot Block) in soil EPA 26-Jul-16 Exova Edmonton* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA 26-Jul-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Dissolved) in water US EPA 26-Jul-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water US EPA 26-Jul-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA 26-Jul-16 Exova EdmontonHardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA 26-Jul-16 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA 26-Jul-16 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

PAH - Soil AESRD 25-Jul-16 Exova CalgaryIndex of Additive Cancer Risk (IACR),
PAHs

PAH - Soil US EPA 25-Jul-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

PAH - Water AESRD 25-Jul-16 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water US EPA 25-Jul-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

Saturated Paste in General Soil Carter 26-Jul-16 Exova Edmonton* Electrical Conductivity and Soluble Ions,
Chapter 15

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11404 - 60th Avenue

Edmonton, AB, Canada

T6H 1J5

Attn: Tami Dolen

Sampled By: TLD

CoECompany:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

506.327

Rossdale RMA

D927378 C-4816245

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1150979
C0079745

Jul 22, 2016

Aug 2, 2016

2120174

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

Carter Soil Sampling and Methods of Analysis.

EPA Environmental Protection Agency Test Methods - US

McKeague Manual on Soil Sampling and Methods of Analysis

US EPA US Environmental Protection Agency Test Methods

Comments:
ICP-MS total nickel results were less than dissolved metal results for sample(s) 1150979-9, 10 and 12.  Total metals were analyzed from the metals
bottle and dissolved from the field filtered bottle.  Results were verified.

•

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova com/about/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Exova
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y-5L3, Canada

(403) 291-2022
(403) 291-2021

Calgary@exova comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Tami Dolen

City of EdmontonCompany:

Project:

ID:

Name:

Location:

LSD:

P.O.: D927378 (C-Release#)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1160993
C0098534

Sep 16, 2016

Sep 20, 2016

2132650

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(COC, Test Report) by Email - Merge Reports

On [Lot Approval and Final Test Report Approval] send

11004 - 190th Street

Edmonton, Alberta T5S 0G9

Tami Dolen

Notes To Clients:

Due to limited sample volume for PAH analysis, the detection limit of Benzo(a)pyrene for the sample #7 was  increased.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

www.exova com/about/terms-and-conditionsTerms and Conditions:



Analytical Report

Exova
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y-5L3, Canada

(403) 291-2022
(403) 291-2021

Calgary@exova comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Tami Dolen

City of EdmontonCompany:

Project:

ID:

Name:

Location:

LSD:

P.O.: D927378 (C-Release#)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1160993
C0098534

Sep 16, 2016

Sep 20, 2016

2132650

Reference Number 1160993-1 1160993-2 1160993-3

Sample Date Sep 13, 2016 Sep 13, 2016 Sep 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description 16-02 / Water / 6.8C 16-03 / Water / 6.8C16-01 / Water / 6.8C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 <0 <0.1 .1 0.1

Quinoline ug/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene ug/L <0.1 <0 <0.1 .1 0.1

Acenaphthene ug/L <0.1 <0 <0.1 .1 0.1

Fluorene ug/L <0.1 <0 <0.1 .1 0.1

Phenanthrene ug/L <0.1 <0 <0.1 .1 0.1

Acridine ug/L <0.1 <0 <0.1 .1 0.1

Anthracene ug/L <0.005 <0 <0.005 .005 0.005

Fluoranthene ug/L <0.01 <0 0.01 .01 0.01

Pyrene ug/L <0.01 <0 0.01 .01 0.01

Benzo(a)anthracene ug/L <0.01 <0 <0.01 .01 0.01

Chrysene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene ug/L <0.008 <0 <0.008 .008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene ug/L <0.05 <0 <0.05 .05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 <0 <0.01 .01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 94 99 102 23-130

2-Fluorobiphenyl PAH - Surrogate % 103 106 106 30-130

p-Terphenyl-d14 PAH - Surrogate % 74 55 66 18-137

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Analytical Report

Exova
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y-5L3, Canada

(403) 291-2022
(403) 291-2021

Calgary@exova comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Tami Dolen

City of EdmontonCompany:

Project:

ID:

Name:

Location:

LSD:

P.O.: D927378 (C-Release#)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1160993
C0098534

Sep 16, 2016

Sep 20, 2016

2132650

Reference Number 1160993-4 1160993-5 1160993-6

Sample Date Sep 13, 2016 Sep 13, 2016 Sep 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description 16-05 / Water / 6.8C 16-06 / Water / 6.8C16-04 / Water / 6.8C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 <0 <0.1 .1 0.1

Quinoline ug/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene ug/L <0.1 <0 <0.1 .1 0.1

Acenaphthene ug/L <0.1 <0 <0.1 .1 0.1

Fluorene ug/L <0.1 <0 <0.1 .1 0.1

Phenanthrene ug/L <0.1 <0 <0.1 .1 0.1

Acridine ug/L <0.1 <0 <0.1 .1 0.1

Anthracene ug/L 0.005 <0 <0.005 .005 0.005

Fluoranthene ug/L 0.04 <0 <0.01 .01 0.01

Pyrene ug/L 0.04 <0 <0.01 .01 0.01

Benzo(a)anthracene ug/L <0.01 <0 <0.01 .01 0.01

Chrysene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene ug/L <0.008 <0 <0.008 .008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene ug/L <0.05 <0 <0.05 .05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 <0 <0.01 .01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 101 94 105 23-130

2-Fluorobiphenyl PAH - Surrogate % 100 102 106 30-130

p-Terphenyl-d14 PAH - Surrogate % 71 75 69 18-137

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Analytical Report

Exova
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y-5L3, Canada

(403) 291-2022
(403) 291-2021

Calgary@exova comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Tami Dolen

City of EdmontonCompany:

Project:

ID:

Name:

Location:

LSD:

P.O.: D927378 (C-Release#)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1160993
C0098534

Sep 16, 2016

Sep 20, 2016

2132650

Reference Number 1160993-7 1160993-8 1160993-9

Sample Date Sep 13, 2016 Sep 13, 2016 Sep 13, 2016

Sample Time NA NA NA

Sample Location

Sample Description 16-08 / Water / 6.8C 14-15 / Water / 6.8C16-07 / Water / 6.8C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 <0 <0.1 .1 0.1

Quinoline ug/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene ug/L <0.1 <0 <0.1 .1 0.1

Acenaphthene ug/L <0.1 <0 <0.1 .1 0.1

Fluorene ug/L <0.1 <0 <0.1 .1 0.1

Phenanthrene ug/L <0.1 <0 <0.1 .1 0.1

Acridine ug/L <0.1 <0 <0.1 .1 0.1

Anthracene ug/L <0.005 <0 <0.005 .005 0.005

Fluoranthene ug/L <0.01 <0 <0.01 .01 0.01

Pyrene ug/L <0.01 <0 <0.01 .01 0.01

Benzo(a)anthracene ug/L <0.01 <0 <0.01 .01 0.01

Chrysene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene ug/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene ug/L <0.016 <0 <0.008 .008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene ug/L <0.05 <0 <0.05 .05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 <0 <0.01 .01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 95 95 91 23-130

2-Fluorobiphenyl PAH - Surrogate % 96 97 99 30-130

p-Terphenyl-d14 PAH - Surrogate % 68 70 70 18-137
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Analytical Report

Exova
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y-5L3, Canada

(403) 291-2022
(403) 291-2021

Calgary@exova comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Tami Dolen

City of EdmontonCompany:

Project:

ID:

Name:

Location:

LSD:

P.O.: D927378 (C-Release#)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1160993
C0098534

Sep 16, 2016

Sep 20, 2016

2132650

Reference Number 1160993-10

Sample Date Sep 13, 2016

Sample Time NA

Sample Location

Sample Description 14-17 / Water / 6.8C

Matrix Water

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene ug/L <0.1 0.1

Quinoline ug/L <0.3 0.3

Acenaphthylene ug/L <0.1 0.1

Acenaphthene ug/L <0.1 0.1

Fluorene ug/L <0.1 0.1

Phenanthrene ug/L <0.1 0.1

Acridine ug/L <0.1 0.1

Anthracene ug/L <0.005 0.005

Fluoranthene ug/L <0.01 0.01

Pyrene ug/L <0.01 0.01

Benzo(a)anthracene ug/L <0.01 0.01

Chrysene ug/L <0.1 0.1

Benzo(b)fluoranthene ug/L <0.1 0.1

Benzo(b+j)fluoranthene ug/L <0.1 0.1

Benzo(k)fluoranthene ug/L <0.1 0.1

Benzo(a)pyrene ug/L <0.008 0.008

Indeno(1,2,3-c,d)pyrene ug/L <0.05 0.05

Dibenzo(a,h)anthracene ug/L <0.05 0.05

Benzo(g,h,i)perylene ug/L <0.05 0.05

CB(a)P Carcinogenic Potency
Equivalent

ug/L <0.01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 98 23-130

2-Fluorobiphenyl PAH - Surrogate % 104 30-130

p-Terphenyl-d14 PAH - Surrogate % 78 18-137

Chris Swyngedouw, PhD, PChem

Technology Transfer Consultant

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Methodology and Notes

Exova
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y-5L3, Canada

(403) 291-2022
(403) 291-2021

Calgary@exova comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Tami Dolen

City of EdmontonCompany:

Project:

ID:

Name:

Location:

LSD:

P.O.: D927378 (C-Release#)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1160993
C0098534

Sep 16, 2016

Sep 20, 2016

2132650

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

PAH - Water AESRD 16-Sep-16 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water US EPA 16-Sep-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

US EPA US Environmental Protection Agency Test Methods

Comments:
Due to limited sample volume for PAH analysis, the detection limit of Benzo(a)pyrene for the sample #7 was  increased.•

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova com/about/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID: 506.327

Name: Rossdale RMP

Location:

LSD:

P.O.: D927378 (C-
Release#4816245 L4)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1172582
C005058/

Nov 16, 2016

Nov 22, 2016

2149547

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(COC, Test Report, Invoice) by Email - Merge Reports

On [Lot Approval and Final Test Report Approval] send

11004 - 190th Street

Edmonton, Alberta T5S 0G9

Tami Dolen

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID: 506.327

Name: Rossdale RMP

Location:

LSD:

P.O.: D927378 (C-
Release#4816245 L4)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1172582
C005058/

Nov 16, 2016

Nov 22, 2016

2149547

Reference Number 1172582-1 1172582-2 1172582-3

Sample Date Nov 15, 2016 Nov 15, 2016 Nov 15, 2016

Sample Time NA NA NA

Sample Location

Sample Description SED16-02 / Silty
Sand / 0.0-10 / cm

SED16-03 / Silty
Sand / 0.0-10 / cm

SED16-01 / Silty
Sand / 0.0-10 / cm

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L <0.05 <0 0.05 .06 0.05

Antimony Strong Acid Extractable mg/kg 0.3 0 0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 5.6 5 5.4 .1 0.2

Barium Strong Acid Extractable mg/kg 140 122 118 1

Beryllium Strong Acid Extractable mg/kg 0.4 0 0.3 .4 0.1

Cadmium Strong Acid Extractable mg/kg 0.19 0 0.16 .16 0.01

Chromium Strong Acid Extractable mg/kg 14.0 12 13.4 .3 0.5

Cobalt Strong Acid Extractable mg/kg 6.7 6 6.3 .0 0.1

Copper Strong Acid Extractable mg/kg 10.7 8 8.7 .9 1

Lead Strong Acid Extractable mg/kg 5.9 5 5.3 .7 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1

Nickel Strong Acid Extractable mg/kg 18.9 17 17.5 .2 0.5

Selenium Strong Acid Extractable mg/kg <0.3 <0 <0.3 .3 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.11 0 0.10 .09 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1

Uranium Strong Acid Extractable mg/kg 0.7 0 0.7 .6 0.5

Vanadium Strong Acid Extractable mg/kg 19.5 17 18.3 .3 0.1

Zinc Strong Acid Extractable mg/kg 54 51 50 1

Salinity

% Saturation % 44 48 42

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Soil % Moisture

Moisture Soil % Moisture % by weight 30.70 28 27.30 .70

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.018 0 0.015 .018 0.010

2-Methylnaphthalene Dry Weight mg/kg 0.037 0 0.026 .034 0.010

Acenaphthylene Dry Weight mg/kg <0.0050 <0 <0.0050 .0050 0.0050

Acenaphthene Dry Weight mg/kg <0.0050 <0 <0.0050 .0050 0.0050

Fluorene Dry Weight mg/kg <0.0050 <0 <0.0050 .0050 0.0050

Phenanthrene Dry Weight mg/kg 0.037 0 0.028 .039 0.010

Anthracene Dry Weight mg/kg <0.0030 <0 <0.0030 .0030 0.0030

Fluoranthene Dry Weight mg/kg <0.01 <0 0.01 .013 0.010
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID: 506.327

Name: Rossdale RMP

Location:

LSD:

P.O.: D927378 (C-
Release#4816245 L4)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1172582
C005058/

Nov 16, 2016

Nov 22, 2016

2149547

Reference Number 1172582-1 1172582-2 1172582-3

Sample Date Nov 15, 2016 Nov 15, 2016 Nov 15, 2016

Sample Time NA NA NA

Sample Location

Sample Description SED16-02 / Silty
Sand / 0.0-10 / cm

SED16-03 / Silty
Sand / 0.0-10 / cm

SED16-01 / Silty
Sand / 0.0-10 / cm

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Pyrene Dry Weight mg/kg 0.012 0 0.013 .018 0.010

Benzo(a)anthracene Dry Weight mg/kg <0.01 <0 <0.01 .01 0.010

Chrysene Dry Weight mg/kg 0.021 0 0.018 .023 0.010

Benzo(a)pyrene Dry Weight mg/kg <0.0050 0 0.0058 .0087 0.0050

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Benzo(g,h,i)perylene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Benzo(k)fluoranthene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Benzo(b+j)fluoranthene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

IACR_Coarse Index of Additive Cancer
Risk

0.003 0 0.003 .004 0.001

IACR_Fine Index of Additive Cancer
Risk

0.005 0 0.005 .007 0.001

Nitrobenzene-d5 PAH - Surrogate % 104 121 99 23-130

2-Fluorobiphenyl PAH - Surrogate % 99 106 106 30-130

p-Terphenyl-d14 PAH - Surrogate % 94 103 98 18-137
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID: 506.327

Name: Rossdale RMP

Location:

LSD:

P.O.: D927378 (C-
Release#4816245 L4)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1172582
C005058/

Nov 16, 2016

Nov 22, 2016

2149547

Reference Number 1172582-4 1172582-5 1172582-6

Sample Date Nov 15, 2016 Nov 15, 2016 Nov 15, 2016

Sample Time NA NA NA

Sample Location

Sample Description SED16-05 / Silty
Sand / 0.0-10 / cm

SED16-06 / Silty
Sand / 0.0-10 / cm

SED16-04 / Silty
Sand / 0.0-10 / cm

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Metals Strong Acid Digestion

Boron Saturated Paste mg/L <0.05 0 <0.37 .05 0.05

Antimony Strong Acid Extractable mg/kg 0.3 0 <0.3 .2 0.2

Arsenic Strong Acid Extractable mg/kg 6.0 5 5.4 .1 0.2

Barium Strong Acid Extractable mg/kg 151 119 110 1

Beryllium Strong Acid Extractable mg/kg 0.4 0 0.3 .3 0.1

Cadmium Strong Acid Extractable mg/kg 0.22 0 0.18 .15 0.01

Chromium Strong Acid Extractable mg/kg 13.6 12 11.4 .8 0.5

Cobalt Strong Acid Extractable mg/kg 7.1 6 6.5 .1 0.1

Copper Strong Acid Extractable mg/kg 12.2 9 7.8 .8 1

Lead Strong Acid Extractable mg/kg 6.3 5 4.5 .9 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1

Nickel Strong Acid Extractable mg/kg 20.1 18 16.2 .9 0.5

Selenium Strong Acid Extractable mg/kg 0.3 <0 <0.3 .3 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.12 0 0.11 .09 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1

Uranium Strong Acid Extractable mg/kg 0.8 0 0.7 .6 0.5

Vanadium Strong Acid Extractable mg/kg 20.5 17 17.5 .4 0.1

Zinc Strong Acid Extractable mg/kg 57 49 47 1

Salinity

% Saturation % 49 45 43

Water Soluble Parameters

Chromium (VI) Water Soluble mg/kg <0.10 <0 <0.10 .10 0.1

Soil % Moisture

Moisture Soil % Moisture % by weight 29.70 27 24.90 .40

Polycyclic Aromatic Hydrocarbons - Soil

Naphthalene Dry Weight mg/kg 0.033 0 0.026 .013 0.010

2-Methylnaphthalene Dry Weight mg/kg 0.063 0 0.050 .026 0.010

Acenaphthylene Dry Weight mg/kg <0.0050 <0 <0.0050 .0050 0.0050

Acenaphthene Dry Weight mg/kg <0.0050 <0 <0.0050 .0050 0.0050

Fluorene Dry Weight mg/kg 0.0059 <0 <0.0050 .0050 0.0050

Phenanthrene Dry Weight mg/kg 0.059 0 0.047 .023 0.010

Anthracene Dry Weight mg/kg <0.0030 <0 <0.0030 .0030 0.0030

Fluoranthene Dry Weight mg/kg 0.010 <0 <0.01 .01 0.010

www.exova com/about/terms-and-conditionsTerms and Conditions:

Page 3 of 5



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID: 506.327

Name: Rossdale RMP

Location:

LSD:

P.O.: D927378 (C-
Release#4816245 L4)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1172582
C005058/

Nov 16, 2016

Nov 22, 2016

2149547

Reference Number 1172582-4 1172582-5 1172582-6

Sample Date Nov 15, 2016 Nov 15, 2016 Nov 15, 2016

Sample Time NA NA NA

Sample Location

Sample Description SED16-05 / Silty
Sand / 0.0-10 / cm

SED16-06 / Silty
Sand / 0.0-10 / cm

SED16-04 / Silty
Sand / 0.0-10 / cm

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Polycyclic Aromatic Hydrocarbons - Soil - Continued

Pyrene Dry Weight mg/kg 0.019 0 <0.015 .01 0.010

Benzo(a)anthracene Dry Weight mg/kg <0.01 <0 <0.01 .01 0.010

Chrysene Dry Weight mg/kg 0.032 0 0.023 .014 0.010

Benzo(a)pyrene Dry Weight mg/kg 0.0095 0 <0.0067 .0050 0.0050

Indeno(1,2,3-c,d)pyrene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Dibenzo(a,h)anthracene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Benzo(g,h,i)perylene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Benzo(k)fluoranthene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

Benzo(b+j)fluoranthene Dry Weight mg/kg <0.050 <0 <0.050 .050 0.050

IACR_Coarse Index of Additive Cancer
Risk

0.004 0 <0.003 .001 0.001

IACR_Fine Index of Additive Cancer
Risk

0.009 0 0.006 .001 0.001

Nitrobenzene-d5 PAH - Surrogate % 114 108 108 23-130

2-Fluorobiphenyl PAH - Surrogate % 104 101 94 30-130

p-Terphenyl-d14 PAH - Surrogate % 94 96 96 18-137

Anthony Neumann, MSc

Laboratory Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

www.exova com/about/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

Report To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By:

Company:

Project:

ID: 506.327

Name: Rossdale RMP

Location:

LSD:

P.O.: D927378 (C-
Release#4816245 L4)

Acct code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1172582
C005058/

Nov 16, 2016

Nov 22, 2016

2149547

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

1:5 Water Soluble Extraction APHA 17-Nov-16 Exova Edmonton* Colorimetric Method, 3500-Cr B

1:5 Water Soluble Extraction McKeague 17-Nov-16 Exova Edmonton* Soluble Salts in Extracts of 1:5 Soil:Water
Mixtures, 3.23

Metals ICP (Hot Block) in soil EPA 17-Nov-16 Exova Edmonton* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA 17-Nov-16 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

PAH - Sediment AESRD 20-Nov-16 Exova CalgaryIndex of Additive Cancer Risk (IACR),
PAHs

PAH - Sediment US EPA 20-Nov-16 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

Saturated Paste in General Soil Carter 17-Nov-16 Exova Edmonton* Electrical Conductivity and Soluble Ions,
Chapter 15

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

Carter Soil Sampling and Methods of Analysis.

EPA Environmental Protection Agency Test Methods - US

McKeague Manual on Soil Sampling and Methods of Analysis

US EPA US Environmental Protection Agency Test Methods

Comments:

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova com/about/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Contact & Affiliation Address Delivery Commitments

City of Edm - Finance Dept.

Phone: (780) 496-6782

Fax: null
Email: tami.dolen@edmonton.ca

(COA, COC) by Email - Multiple Reports By Agreement

On [Lot Verification] send

(Test Report) by Email - Single Report

On [Report Approval] send

(COC, Test Report) by Email - Merge Reports

On [Report Approval] send

(Invoice) by Email - Single Report

On [Lot Approval and Final Test Report Approval] send

11004 - 190th Street

Edmonton, Alberta T5S 0G9

Tami Dolen

Notes To Clients:

Some ICP-MS total metal results were less than dissolved metal results for sample(s) 1211131-1 to 3.  Total metals were analyzed from the metals
bottle and dissolved from the field filtered bottle.  Results were verified.

•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.exova com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form pdfTerms and Conditions:



Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Reference Number 1211131-1 1211131-2 1211131-3

Sample Date Jun 28, 2017 Jun 28, 2017 Jun 28, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-07 / 14.5°C 16-08 / 14.5°C16-06 / 14.5°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Silicon Dissolved mg/L 7.20 5 6.82 .12 0.05

Sulfur Dissolved mg/L 40.7 47 37.5 .2 0.3

Mercury Dissolved mg/L <0.000005 <0 <0.000005 .000005 0.000005

Aluminum Dissolved mg/L 0.026 <0 0.002 .007 0.002

Antimony Dissolved mg/L <0.0002 <0 <0.0002 .0002 0.0002

Arsenic Dissolved mg/L 0.0002 <0 <0.0002 .0002 0.0002

Barium Dissolved mg/L 0.088 0 0.078 .248 0.001

Beryllium Dissolved mg/L <0.0001 <0 <0.0001 .0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Boron Dissolved mg/L 1.79 1 0.33 .289 0.002

Cadmium Dissolved mg/L 0.00022 0 0.00018 .00014 0.00001

Chromium Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Cobalt Dissolved mg/L 0.0002 0 0.0004 .0008 0.0001

Copper Dissolved mg/L 0.003 0 0.002 .002 0.001

Lead Dissolved mg/L <0.0001 <0 <0.0001 .0001 0.0001

Lithium Dissolved mg/L 0.023 0 0.025 .017 0.001

Molybdenum Dissolved mg/L 0.001 <0 <0.001 .001 0.001

Nickel Dissolved mg/L 0.0081 0 0.0084 .0070 0.0005

Selenium Dissolved mg/L 0.0004 0 <0.0004 .0002 0.0002

Silver Dissolved mg/L <0.00001 <0 <0.00001 .00001 0.00001

Strontium Dissolved mg/L 1.10 1 1.22 .16 0.001

Thallium Dissolved mg/L 0.00006 <0 <0.00005 .00005 0.00005

Tin Dissolved mg/L <0.001 <0 <0.001 .001 0.001

Titanium Dissolved mg/L 0.0009 <0 <0.0005 .0005 0.0005

Uranium Dissolved mg/L 0.0061 0 0.0065 .0035 0.0005

Vanadium Dissolved mg/L 0.0002 <0 <0.0001 .0001 0.0001

Zinc Dissolved mg/L 0.008 0 0.006 .005 0.001

Subsample Field Filtered Field Filtered Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 0.72 1 0.05 .50 0.02

Calcium Total mg/L 175 189 183 0.2

Iron Total mg/L 1.01 2 1.59 .02 0.05

Magnesium Total mg/L 47.0 49 43.6 .7 0.2

Manganese Total mg/L 0.498 1 2.26 .26 0.005

Potassium Total mg/L 9.7 4 3.7 .3 0.4

Silicon Total mg/L 9.04 8 7.27 .52 0.05

https://www.exova com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form pdfTerms and Conditions:
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Reference Number 1211131-1 1211131-2 1211131-3

Sample Date Jun 28, 2017 Jun 28, 2017 Jun 28, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-07 / 14.5°C 16-08 / 14.5°C16-06 / 14.5°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Total - Continued

Sodium Total mg/L 47.6 41 36.2 .4 0.4

Sulfur Total mg/L 43.3 48 39.7 .6 0.3

Antimony Total mg/L <0.0002 <0 <0.0002 .0002 0.0002

Arsenic Total mg/L 0.0006 0 0.0009 .0003 0.0002

Barium Total mg/L 0.114 0 0.117 .265 0.001

Beryllium Total mg/L <0.0001 <0 <0.0001 .0001 0.0001

Bismuth Total mg/L <0.0005 <0 <0.0005 .0005 0.0005

Boron Total mg/L 1.86 1 0.36 .309 0.002

Cadmium Total mg/L 0.00048 0 0.00022 .00023 0.00001

Chromium Total mg/L 0.0011 0 0.0025 .0008 0.0005

Cobalt Total mg/L 0.0008 0 0.0016 .0012 0.0001

Copper Total mg/L 0.004 0 0.003 .002 0.001

Lead Total mg/L 0.0018 0 0.0012 .0006 0.0001

Lithium Total mg/L 0.024 0 0.026 .019 0.001

Molybdenum Total mg/L 0.001 <0 <0.001 .001 0.001

Nickel Total mg/L 0.0049 0 0.0067 .0040 0.0005

Selenium Total mg/L 0.0003 0 <0.0004 .0002 0.0002

Silver Total mg/L <0.00001 0 0.00001 .00001 0.00001

Strontium Total mg/L 1.05 1 1.17 .12 0.001

Thallium Total mg/L 0.00009 0 0.00007 .00005 0.00005

Tin Total mg/L <0.001 <0 <0.001 .001 0.001

Titanium Total mg/L 0.0199 0 0.0370 .0094 0.0005

Uranium Total mg/L 0.0072 0 0.0077 .0041 0.0005

Vanadium Total mg/L 0.0018 0 0.0036 .0014 0.0001

Zinc Total mg/L 0.011 0 0.010 .007 0.001

Zirconium Total mg/L <0.001 <0 <0.001 .001 0.001

Routine Water

pH 7.71 7 7.56 .57

Temperature of observed
pH

°C 22.2 22 22.4 .5

Electrical Conductivity at 25 °C µS/cm 1250 1260 1200 1

Calcium Dissolved mg/L 166 177 174 0.2

Magnesium Dissolved mg/L 46.0 47 42.5 .7 0.2

Sodium Dissolved mg/L 45.0 39 34.3 .3 0.4

Potassium Dissolved mg/L 9.1 4 3.4 .0 0.4

Iron Dissolved mg/L 0.04 0 0.02 .01 0.01

https://www.exova com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form pdfTerms and Conditions:
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Reference Number 1211131-1 1211131-2 1211131-3

Sample Date Jun 28, 2017 Jun 28, 2017 Jun 28, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-07 / 14.5°C 16-08 / 14.5°C16-06 / 14.5°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water - Continued

Manganese Dissolved mg/L 0.354 1 2.05 .09 0.005

Chloride Dissolved mg/L 41.0 37 60.1 .8 0.4

Nitrate - N mg/L 2.46 10 2.4 .92 0.01

Nitrite - N mg/L 0.007 0 0.010 .028 0.005

Nitrate and Nitrite - N mg/L 2.47 10 2.4 .95 0.01

Sulfate (SO4) Dissolved mg/L 122 143 112 0.9

Hydroxide mg/L <5 <5 <5

Carbonate mg/L <6 <6 <6

Bicarbonate mg/L 639 585 582

P-Alkalinity as CaCO3 mg/L <5.0 <5 <5.0 .0 5

T-Alkalinity as CaCO3 mg/L 525 480 477 5

Total Dissolved Solids Calculated mg/L 744 736 713 1

Hardness Dissolved as CaCO3 mg/L 603 638 610

Ionic Balance Dissolved % 99 102 100

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene µg/L <0.1 <0 <0.1 .1 0.1

Quinoline µg/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene µg/L <0.1 <0 <0.1 .1 0.1

Acenaphthene µg/L <0.1 <0 <0.1 .1 0.1

Fluorene µg/L <0.1 <0 <0.1 .1 0.1

Phenanthrene µg/L <0.1 <0 <0.1 .1 0.1

Acridine µg/L <0.1 <0 <0.1 .1 0.1

Anthracene µg/L 0.009 <0 <0.005 .005 0.005

Fluoranthene µg/L 0.02 <0 <0.01 .01 0.01

Pyrene µg/L 0.02 <0 <0.01 .01 0.01

Benzo(a)anthracene µg/L 0.01 <0 <0.01 .01 0.01

Chrysene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene µg/L 0.014 <0 <0.008 .008 0.008

Indeno(1,2,3-c,d)pyrene µg/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene µg/L <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene µg/L <0.05 <0 <0.05 .05 0.05

CB(a)P Total Potency
Equivalents

µg/L 0.02 <0 <0.01 .01 0.01
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Reference Number 1211131-1 1211131-2 1211131-3

Sample Date Jun 28, 2017 Jun 28, 2017 Jun 28, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-07 / 14.5°C 16-08 / 14.5°C16-06 / 14.5°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 108 101 109 50-140

2-Fluorobiphenyl PAH - Surrogate % 84 82 87 50-140

p-Terphenyl-d14 PAH - Surrogate % 90 87 93 50-140

Darlene Lintott, MSc

Consulting Scientist

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.050.0087 yes

mg/LSulfur -0.3 0.2-0.0079 yes

µg/LMercury -0.038000 0.064000-0.0002939 yes

µg/LAluminum -2 20.370064 yes

µg/LAntimony -0.2 0.2-0.0374078 yes

µg/LArsenic -0.2 0.2-0.000669005 yes

µg/LBarium -1 10.0186776 yes

µg/LBeryllium -0.0 0.1-0.00287629 yes

µg/LBismuth -1.5 1.5-0.0304948 yes

µg/LBoron -2 21.25688 yes

µg/LCadmium -0.01 0.010.00166886 yes

µg/LChromium -0.3 0.3-0.00172112 yes

µg/LCobalt -0.1 0.10.0266511 yes

µg/LCopper -1 10.171869 yes

µg/LLead -0.1 0.10.00308971 yes

µg/LLithium -1 10.111217 yes

µg/LMolybdenum -1 1-0.1138 yes

µg/LNickel -0.5 0.50.0130044 yes

µg/LSelenium -0.2 0.2-0.000121049 yes

µg/LSilver -0.10 0.100.0232901 yes

µg/LStrontium -1 10.0101963 yes

µg/LThallium -0.05 0.05-0.000306791 yes

µg/LTin -1 1-0.0442404 yes

µg/LTitanium -0.5 0.50.00719536 yes

µg/LUranium -0.5 0.5-0.00201195 yes

µg/LVanadium -0.1 0.1-0.00111297 yes

µg/LZinc -0 20.0824789 yes

Date Acquired: June 29, 2017

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSulfur 802 10 0.1791 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

Date Acquired: June 30, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LMercury 0.0004900.000431 yes0.000310

µg/LAluminum 1092981 yes938

µg/LAntimony 43.037.5 yes35.2

µg/LArsenic 43.341.9 yes36.7

µg/LBarium 214198 yes191

µg/LBeryllium 22.119.2 yes17.3

µg/LBismuth 113.599.6 yes98.5

µg/LBoron 434390 yes344

µg/LCadmium 2.252.13 yes1.86
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LChromium 110.2104 yes92.2

µg/LCobalt 21.120.8 yes18.0

µg/LCopper 214207 yes189

µg/LLead 22.018.9 yes18.4

µg/LLithium 223186 yes175

µg/LMolybdenum 226210 yes187

µg/LNickel 106.5103 yes94.3

µg/LSelenium 43.038.2 yes35.8

µg/LSilver 22.0018.9 yes18.40

µg/LStrontium 216204 yes180

µg/LThallium 11.109.72 yes9.30

µg/LTin 220201 yes180

µg/LTitanium 110.4103 yes92.4

µg/LUranium 107.595.1 yes92.7

µg/LVanadium 22.020.8 yes18.0

µg/LZinc 219210 yes183

Date Acquired: June 29, 2017

mg/LMercury 0.0001090.000105 yes0.000091

Date Acquired: June 30, 2017

mg/LMercury 0.0000250.000021 yes0.000015

µg/LAluminum 5553 yes45

µg/LAntimony 2.31.9 yes1.8

µg/LArsenic 2.22.2 yes1.8

µg/LBarium 1110 yes9

µg/LBeryllium 1.11.0 yes0.9

µg/LBismuth 5.54.6 yes4.1

µg/LBoron 2221 yes18

µg/LCadmium 0.110.10 yes0.09

µg/LChromium 5.55.4 yes4.5

µg/LCobalt 1.11.1 yes0.9

µg/LCopper 1111 yes9

µg/LLead 1.11.0 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 1010 yes9

µg/LNickel 5.55.3 yes4.4

µg/LSelenium 2.21.9 yes1.7

µg/LSilver 1.080.94 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.560.49 yes0.47

µg/LTin 1110 yes9

µg/LTitanium 5.55.3 yes4.5

µg/LUranium 5.54.7 yes4.5
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LVanadium 1.11.0 yes0.9

µg/LZinc 1111 yes9

Date Acquired: June 29, 2017

mg/LSilicon 10.789.72 yes8.98

mg/LSulfur 155.3154 yes138.5

Date Acquired: June 29, 2017

mg/LSilicon 2.242.03 yes1.88

mg/LSulfur 11.010.3 yes9.2

Date Acquired: June 29, 2017

mg/LSilicon 0.220.21 yes0.18

mg/LSulfur 3.23.1 yes2.7

Date Acquired: June 29, 2017

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.01 0.02-0.0003 yes

mg/LCalcium -0.1 0.10.0041 yes

mg/LIron -0.01 0.020.0034 yes

mg/LMagnesium -0.04 0.04-0.0059 yes

mg/LManganese -0.003 0.003-0.0001 yes

mg/LPotassium -0.1 0.20.0541 yes

mg/LSilicon -0.03 0.040.0019 yes

mg/LSodium -0.1 0.20.1518 yes

mg/LSulfur -0.1 0.2-0.0066 yes

µg/LAntimony -0.2 0.2-0.000944605 yes

µg/LArsenic -0.2 0.20.00111674 yes

µg/LBarium -1 10.0755408 yes

µg/LBeryllium -0.1 0.10.00735893 yes

µg/LBismuth -0.5 0.50.00831525 yes

µg/LBoron -1 30.934706 yes

µg/LCadmium -0.007 0.012-0.00246864 yes

µg/LChromium -0.7 0.30.0431897 yes

µg/LCobalt -0.1 0.10.00104545 yes

µg/LCopper -1 10.244594 yes

µg/LLead -0.1 0.10.00907442 yes

µg/LLithium -1 10.141414 yes

µg/LMolybdenum -1 10.0723408 yes

µg/LNickel -0.5 0.50.0899349 yes

µg/LSelenium -0.2 0.20.00549299 yes

µg/LSilver -0.02 0.10-0.00224465 yes

µg/LStrontium -1 10.0610237 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Total - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

µg/LThallium -0.05 0.050.00379659 yes

µg/LTin -1 10.0240731 yes

µg/LTitanium -0.5 0.50.126644 yes

µg/LUranium -0.5 0.50.00219358 yes

µg/LVanadium -0.1 0.10.0213877 yes

µg/LZinc -0 10.917124 yes

µg/LZirconium -1 10.0062674 yes

Date Acquired: June 29, 2017

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LAluminum 0.21 15 0.030.21 yes

mg/LCalcium 55.8 15 0.655.7 yes

mg/LIron 1.75 15 0.201.77 yes

mg/LMagnesium 19.0 15 0.4019.0 yes

mg/LManganese 0.168 15 0.0100.169 yes

mg/LPotassium 71.0 15 1.271.3 yes

mg/LSilicon 4.71 15 0.104.73 yes

mg/LSodium 189 15 1.2189 yes

mg/LSulfur 72.6 15 0.172.2 yes

µg/LAntimony <0.2 15 0.4<0.2 yes

µg/LArsenic 0.7 15 0.40.9 yes

µg/LBarium 110 15 2117 yes

µg/LBeryllium <0.1 15 0.2<0.1 yes

µg/LBismuth <0.5 15 1.1<0.5 yes

µg/LBoron 1350 15 41360 yes

µg/LCadmium 0.20 15 0.0220.22 yes

µg/LChromium 2.1 15 1.12.5 yes

µg/LCobalt 1.5 15 0.21.6 yes

µg/LCopper 2 15 23 yes

µg/LLead 1.1 15 0.21.2 yes

µg/LLithium 26 15 226 yes

µg/LMolybdenum <1 15 2<1 yes

µg/LNickel 6.2 15 1.16.7 yes

µg/LSelenium 0.4 15 0.40.4 yes

µg/LSilver 0.01 15 0.220.01 yes

µg/LStrontium 1140 15 21170 yes

µg/LThallium 0.07 15 0.110.07 yes

µg/LTin <1 15 2<1 yes

µg/LTitanium 32.8 15 1.137.0 yes

µg/LUranium 7.6 15 1.17.7 yes

µg/LVanadium 3.5 15 0.23.6 yes

µg/LZinc 11 15 210 yes

µg/LZirconium 1 15 2<1 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

Date Acquired: June 29, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.454.08 yes3.61

mg/LCalcium 57.953.2 yes47.9

mg/LIron 2.272.11 yes1.91

mg/LMagnesium 22.1419.8 yes18.14

mg/LManganese 0.5680.525 yes0.472

mg/LPotassium 56.853.3 yes46.8

mg/LSilicon 2.302.11 yes1.90

mg/LSodium 57.653.6 yes47.6

mg/LSulfur 11.210.4 yes9.2

µg/LAntimony 13.212.3 yes10.8

µg/LArsenic 12.912.4 yes11.3

µg/LBarium 6861 yes54

µg/LBeryllium 6.86.1 yes4.9

µg/LBismuth 35.831.5 yes26.2

µg/LBoron 139127 yes102

µg/LCadmium 0.6870.65 yes0.567

µg/LChromium 33.731.3 yes26.5

µg/LCobalt 6.86.2 yes5.2

µg/LCopper 6763 yes53

µg/LLead 7.16.4 yes5.2

µg/LLithium 7765 yes53

µg/LMolybdenum 6662 yes56

µg/LNickel 33.131.9 yes28.9

µg/LSelenium 13.512.8 yes9.9

µg/LSilver 7.136.40 yes5.39

µg/LStrontium 6962 yes54

µg/LThallium 3.893.27 yes2.81

µg/LTin 6665 yes56

µg/LTitanium 35.731.2 yes26.6

µg/LUranium 36.331.4 yes25.7

µg/LVanadium 7.26.2 yes5.1

µg/LZinc 6766 yes53

µg/LZirconium 6763 yes53

Date Acquired: June 29, 2017

µg/LAntimony 43.140.6 yes37.5

µg/LArsenic 43.540.3 yes36.5

µg/LBarium 216199 yes186

µg/LBeryllium 21.918.9 yes17.1

µg/LBismuth 106.398.1 yes91.3

µg/LBoron 436380 yes343
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LCadmium 2.2052.06 yes1.915

µg/LChromium 110.0101 yes90.0

µg/LCobalt 21.720.4 yes18.1

µg/LCopper 214202 yes189

µg/LLead 24.020.5 yes18.0

µg/LLithium 222191 yes173

µg/LMolybdenum 225198 yes189

µg/LNickel 110.0101 yes90.0

µg/LSelenium 43.642.0 yes37.2

µg/LSilver 22.0020.4 yes18.00

µg/LStrontium 231199 yes171

µg/LThallium 10.969.78 yes9.16

µg/LTin 218203 yes190

µg/LTitanium 107.0104 yes93.2

µg/LUranium 109.099.0 yes90.2

µg/LVanadium 22.120.0 yes16.9

µg/LZinc 218203 yes183

Date Acquired: June 29, 2017

µg/LAntimony 13.212.0 yes10.8

µg/LArsenic 13.212.6 yes10.8

µg/LBarium 6760 yes55

µg/LBeryllium 6.55.8 yes5.2

µg/LBismuth 33.530.1 yes27.5

µg/LBoron 132118 yes108

µg/LCadmium 0.6920.64 yes0.560

µg/LChromium 33.031.0 yes27.0

µg/LCobalt 6.66.2 yes5.4

µg/LCopper 6663 yes54

µg/LLead 6.66.3 yes5.4

µg/LLithium 6659 yes53

µg/LMolybdenum 6660 yes54

µg/LNickel 33.031.3 yes27.0

µg/LSelenium 13.412.2 yes10.3

µg/LSilver 6.606.24 yes5.40

µg/LStrontium 6661 yes54

µg/LThallium 6.003.06 yes0.00

µg/LTin 6662 yes54

µg/LTitanium 33.031.7 yes27.0

µg/LUranium 33.030.7 yes27.0

µg/LVanadium 6.66.2 yes5.4

µg/LZinc 6663 yes57

µg/LZirconium 6662 yes54
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

Date Acquired: June 29, 2017

µg/LAntimony 2.22.0 yes1.8

µg/LArsenic 2.22.0 yes1.7

µg/LBarium 1110 yes9

µg/LBeryllium 1.11.0 yes0.8

µg/LBismuth 5.75.0 yes4.8

µg/LBoron 2320 yes17

µg/LCadmium 0.1130.11 yes0.089

µg/LChromium 5.45.1 yes4.6

µg/LCobalt 1.11.0 yes0.9

µg/LCopper 1110 yes9

µg/LLead 1.11.0 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 1110 yes9

µg/LNickel 5.55.0 yes4.5

µg/LSelenium 2.22.0 yes1.6

µg/LSilver 1.131.04 yes0.89

µg/LStrontium 1110 yes9

µg/LThallium 0.570.50 yes0.47

µg/LTin 1110 yes9

µg/LTitanium 5.74.9 yes4.2

µg/LUranium 5.65.0 yes4.7

µg/LVanadium 1.21.0 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: June 29, 2017

mg/LAluminum 20.6019.7 yes18.80

mg/LCalcium 263.6249 yes236.0

mg/LIron 10.249.72 yes9.16

mg/LMagnesium 104.7297.5 yes92.78

mg/LManganese 2.5902.43 yes2.290

mg/LPotassium 261.8255 yes234.2

mg/LSilicon 10.9310.1 yes9.13

mg/LSodium 269.4254 yes228.8

mg/LSulfur 165.3152 yes135.5

Date Acquired: June 29, 2017

mg/LAluminum 4.474.01 yes3.49

mg/LCalcium 56.551.6 yes46.5

mg/LIron 2.272.06 yes1.87

mg/LMagnesium 22.0719.8 yes18.05

mg/LManganese 0.5680.518 yes0.466
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LPotassium 55.552.0 yes45.4

mg/LSilicon 2.242.08 yes1.93

mg/LSodium 55.952.2 yes45.9

mg/LSulfur 11.310.2 yes9.3

Date Acquired: June 29, 2017

mg/LAluminum 0.440.41 yes0.36

mg/LCalcium 5.85.4 yes4.8

mg/LIron 0.250.22 yes0.19

mg/LMagnesium 2.202.1 yes1.84

mg/LManganese 0.0590.055 yes0.047

mg/LPotassium 5.75.4 yes4.7

mg/LSilicon 0.230.21 yes0.17

mg/LSodium 5.65.5 yes4.8

mg/LSulfur 3.33.1 yes2.8

Date Acquired: June 29, 2017

PAH - Water - Surrogate Recovery
Blanks Units Measured Lower Limit Upper Limit Passed QC

%Nitrobenzene-d5 23 130113.61 yes

%2-Fluorobiphenyl 30 13075.97 yes

%p-Terphenyl-d14 18 13788.7 yes

Date Acquired: July 06, 2017

Polycyclic Aromatic Hydrocarbons -
Water

Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mLNaphthalene -0.1 0.10 yes

ng/mLQuinoline -0.1 0.10 yes

ng/mLAcenaphthylene -0.1 0.10 yes

ng/mLAcenaphthene -0.1 0.10 yes

ng/mLFluorene -0.1 0.10 yes

ng/mLPhenanthrene -0.1 0.10 yes

ng/mLAcridine -0.1 0.10 yes

ng/mLAnthracene -0.005 0.0050 yes

ng/mLFluoranthene -0.01 0.010 yes

ng/mLPyrene -0.01 0.010 yes

ng/mLBenzo(a)anthracene -0.01 0.010 yes

ng/mLChrysene -0.1 0.10 yes

ng/mLBenzo(b)fluoranthene -0.1 0.10 yes

ng/mLBenzo(b+j)fluoranthene -0.1 0.10 yes

ng/mLBenzo(k)fluoranthene -0.1 0.10 yes

ng/mLBenzo(a)pyrene -0.008 0.0080 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Polycyclic Aromatic Hydrocarbons -
Water - Continued

Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mLIndeno(1,2,3-c,d)pyrene -0.05 0.050 yes

ng/mLDibenzo(a,h)anthracene -0.05 0.050 yes

ng/mLBenzo(g,h,i)perylene -0.05 0.050 yes

Date Acquired: July 06, 2017

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ng/mLNaphthalene 102.40 yes80 120

ng/mLQuinoline 95.62 yes80 120

ng/mLAcenaphthylene 99.20 yes80 120

ng/mLAcenaphthene 97.40 yes80 120

ng/mLFluorene 96.40 yes80 120

ng/mLPhenanthrene 90.20 yes80 120

ng/mLAcridine 113.60 yes80 120

ng/mLAnthracene 98.60 yes80 120

ng/mLFluoranthene 102.00 yes80 120

ng/mLPyrene 101.60 yes80 120

ng/mLBenzo(a)anthracene 103.80 yes80 120

ng/mLChrysene 103.40 yes80 120

ng/mLBenzo(b)fluoranthene 101.00 yes80 120

ng/mLBenzo(b+j)fluoranthene 101.00 yes80 120

ng/mLBenzo(k)fluoranthene 103.20 yes80 120

ng/mLBenzo(a)pyrene 107.60 yes80 120

ng/mLIndeno(1,2,3-c,d)pyrene 91.00 yes80 120

ng/mLDibenzo(a,h)anthracene 84.00 yes80 120

ng/mLBenzo(g,h,i)perylene 81.00 yes80 120

Date Acquired: July 06, 2017

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.20.0048 yes

mg/LMagnesium -0.1 0.10.003 yes

mg/LSodium -0.4 0.4-0.0376 yes

mg/LPotassium -0.4 0.4-0.08281 yes

mg/LIron -0.01 0.010.0022 yes

mg/LManganese -0.004 0.0040 yes

mg/LChloride -0.4 0.40.2 yes

mg/LNitrate - N -0.01 0.010 yes

mg/LNitrite - N -0.005 0.0050 yes

Date Acquired: June 29, 2017

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 7.54 0 0.107.57 yes

dS/mElectrical Conductivity 6.85 10 0.0026.86 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Routine Water - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LCalcium 716 10 0.6706 yes

mg/LMagnesium 925 10 0.7918 yes

mg/LSodium 1980 10 1.21960 yes

mg/LPotassium 9.9 10 1.29.9 yes

mg/LIron <0.1 10 0.05<0.1 yes

mg/LManganese <0.05 10 0.010<0.05 yes

mg/LChloride 60.2 10 0.560.8 yes

mg/LNitrate - N <0.01 10 0.01<0.01 yes

mg/LNitrite - N <0.005 10 0.010<0.005 yes

mg/LHydroxide <5 10<5 yes

mg/LCarbonate <6 10 6<6 yes

mg/LBicarbonate 294 10 6293 yes

mg/LP-Alkalinity <5.0 10 5.0<5.0 yes

mg/LT-Alkalinity 242 10 5.0241 yes

Date Acquired: June 29, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC

pH 9.449.19 yes8.90

dS/mElectrical Conductivity 2.8582.76 yes2.600

mg/LCalcium 260.0245 yes230.0

mg/LMagnesium 102.097.5 yes92.3

mg/LSodium 257.3255 yes233.3

mg/LPotassium 263.0253 yes233.0

mg/LIron 10.209.87 yes8.91

mg/LManganese 2.5402.44 yes2.240

mg/LNitrate - N 10.5810.2 yes9.58

mg/LNitrite - N 10.60010.1 yes9.460

mg/LNitrate and Nitrite - N 20.9720.3 yes19.27

mg/LP-Alkalinity 591.0519 yes441.0

mg/LT-Alkalinity 1034.0978 yes962.0

Date Acquired: June 29, 2017

pH 6.966.87 yes6.78

dS/mElectrical Conductivity 0.0850.078 yes0.071

mg/LCalcium 56.952.4 yes44.9

mg/LMagnesium 22.020.2 yes17.9

mg/LSodium 55.553.0 yes47.7

mg/LPotassium 55.852.8 yes45.8

mg/LIron 2.252.11 yes1.89

mg/LManganese 0.5520.525 yes0.468

mg/LChloride 86.983.1 yes74.9

mg/LNitrate - N 5.264.89 yes4.51

mg/LNitrite - N 5.3525.05 yes4.548

mg/LNitrate and Nitrite - N 10.439.94 yes9.07
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Da;e Durham

City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LP-Alkalinity 67.450.8 yes22.4

mg/LT-Alkalinity 139.0120 yes115.0

Date Acquired: June 29, 2017

mg/LCalcium 5.75.4 yes4.6

mg/LMagnesium 2.22.0 yes1.8

mg/LSodium 5.75.4 yes4.7

mg/LPotassium 5.55.3 yes4.5

mg/LIron 0.240.22 yes0.19

mg/LManganese 0.0560.054 yes0.046

mg/LChloride 16.514.6 yes13.3

mg/LNitrate - N 0.580.50 yes0.43

mg/LNitrite - N 0.5670.503 yes0.453

mg/LNitrate and Nitrite - N 1.101.00 yes0.92

Date Acquired: June 29, 2017
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Methodology and Notes
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City of EdmontonCompany:

Project:

ID:

Name: Rossdale RMP

Location: 9469 Rossdale Rd

LSD:

P.O.: D927378 C#4816245
Line 3

Acct code: 21195

Lot ID:

Control Number:
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Date Reported:

Report Number:

1211131
C0069979

Jun 28, 2017

Jul 7, 2017

2202024

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA 29-Jun-17 Exova Edmonton* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA 29-Jun-17 Exova Edmonton* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA 29-Jun-17 Exova Edmonton* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA 29-Jun-17 Exova Edmonton* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA 29-Jun-17 Exova EdmontonChecking Correctness of Analyses, 1030
E

Chloride in Water APHA 29-Jun-17 Exova Edmonton* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA 30-Jun-17 Exova Edmonton* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Metals ICP-MS (Dissolved) in water US EPA 29-Jun-17 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water US EPA 29-Jun-17 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA 29-Jun-17 Exova EdmontonHardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA 29-Jun-17 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA 29-Jun-17 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

PAH - Water AESRD 06-Jul-17 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water US EPA 06-Jul-17 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

US EPA US Environmental Protection Agency Test Methods

Comments:
Some ICP-MS total metal results were less than dissolved metal results for sample(s) 1211131-1 to 3.  Total metals were analyzed from the metals
bottle and dissolved from the field filtered bottle.  Results were verified.

•
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Methodology and Notes
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Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
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Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Reference Number 1211801-1 1211801-2 1211801-3

Sample Date Jun 30, 2017 Jun 30, 2017 Jun 30, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-03 / Water /
16.9°C

16-05 / Water /
16.9°C

16-02 / Water /
16.9°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Silicon Dissolved mg/L 6.51 4 6.91 .61 0.05

Sulfur Dissolved mg/L 58.8 42 26.0 .2 0.3

Mercury Dissolved mg/L <0.000005 <0 <0.000005 .000005 0.000005

Aluminum Dissolved mg/L 0.046 0 0.005 .006 0.002

Antimony Dissolved mg/L <0.0002 <0 <0.0002 .0002 0.0002

Arsenic Dissolved mg/L 0.0003 <0 0.0002 .0003 0.0002

Barium Dissolved mg/L 0.279 0 0.116 .130 0.001

Beryllium Dissolved mg/L <0.0001 <0 <0.0001 .0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Boron Dissolved mg/L 0.711 0 0.281 .342 0.002

Cadmium Dissolved mg/L 0.00013 0 0.00002 .00008 0.00001

Chromium Dissolved mg/L <0.0005 <0 <0.0005 .0005 0.0005

Cobalt Dissolved mg/L 0.0014 0 0.0002 .0001 0.0001

Copper Dissolved mg/L 0.004 0 0.002 .002 0.001

Lead Dissolved mg/L 0.0001 <0 <0.0001 .0001 0.0001

Lithium Dissolved mg/L 0.033 0 0.028 .019 0.001

Molybdenum Dissolved mg/L 0.001 0 0.007 .001 0.001

Nickel Dissolved mg/L 0.0137 0 0.0034 .0072 0.0005

Selenium Dissolved mg/L <0.0002 <0 0.0002 .0009 0.0002

Silver Dissolved mg/L <0.00001 <0 <0.00001 .00001 0.00001

Strontium Dissolved mg/L 1.68 0 0.854 .729 0.001

Thallium Dissolved mg/L <0.00005 <0 <0.00005 .00005 0.00005

Tin Dissolved mg/L <0.001 <0 <0.001 .001 0.001

Titanium Dissolved mg/L 0.0017 <0 <0.0005 .0005 0.0005

Uranium Dissolved mg/L 0.0088 0 0.0028 .0038 0.0005

Vanadium Dissolved mg/L 0.0004 <0 0.0001 .0002 0.0001

Zinc Dissolved mg/L 0.008 0 0.003 .006 0.001

Subsample Field Filtered Lab Filtered Lab Filtered Lab Filtered

Metals Total

Aluminum Total mg/L 0.98 0 1.11 .15 0.02

Calcium Total mg/L 321 88 142.7 0.2

Iron Total mg/L 2.42 0 2.34 .16 0.05

Magnesium Total mg/L 90.9 20 33.4 .8 0.2

Manganese Total mg/L 2.12 0 0.829 .113 0.005

Potassium Total mg/L 7.3 5 4.5 .9 0.4

Silicon Total mg/L 9.04 5 9.24 .21 0.05

Sodium Total mg/L 89.7 118 30.5 0.4

Sulfur Total mg/L 65.6 44 26.1 .7 0.3
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Reference Number 1211801-1 1211801-2 1211801-3

Sample Date Jun 30, 2017 Jun 30, 2017 Jun 30, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-03 / Water /
16.9°C

16-05 / Water /
16.9°C

16-02 / Water /
16.9°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Total - Continued

Antimony Total mg/L <0.0004 <0 <0.0002 .0002 0.0002

Arsenic Total mg/L 0.001 <0 0.0002 .0015 0.0002

Barium Total mg/L 0.352 0 0.125 .163 0.001

Beryllium Total mg/L <0.0002 <0 <0.0001 .0001 0.0001

Bismuth Total mg/L <0.001 <0 <0.0005 .0005 0.0005

Boron Total mg/L 0.840 0 0.305 .348 0.002

Cadmium Total mg/L 0.00023 0 0.00002 .00026 0.00001

Chromium Total mg/L 0.0019 <0 0.0005 .0022 0.0005

Cobalt Total mg/L 0.0027 0 0.0003 .0022 0.0001

Copper Total mg/L 0.016 0 0.002 .004 0.001

Lead Total mg/L 0.002 0 0.0001 .0022 0.0001

Lithium Total mg/L 0.039 0 0.030 .021 0.001

Molybdenum Total mg/L <0.002 0 0.007 .002 0.001

Nickel Total mg/L 0.013 0 0.0009 .0057 0.0005

Selenium Total mg/L <0.0004 <0 0.0002 .0009 0.0002

Silver Total mg/L <0.00002 <0 0.00001 .00002 0.00001

Strontium Total mg/L 1.88 0 0.851 .733 0.001

Thallium Total mg/L <0.0001 <0 0.00005 .00006 0.00005

Tin Total mg/L <0.002 <0 <0.001 .001 0.001

Titanium Total mg/L 0.0283 0 0.0036 .0365 0.0005

Uranium Total mg/L 0.010 0 0.0029 .0044 0.0005

Vanadium Total mg/L 0.0032 0 0.0004 .0030 0.0001

Zinc Total mg/L 0.017 0 0.002 .012 0.001

Zirconium Total mg/L <0.002 <0 <0.001 .001 0.001

Routine Water

pH 7.89 8 8.21 .03

Temperature of observed
pH

°C 21.3 21 21.5 .7

Electrical Conductivity at 25 °C µS/cm 2140 959 830 1

Calcium Dissolved mg/L 274 88 138.4 0.2

Magnesium Dissolved mg/L 81.0 19 31.5 .3 0.2

Sodium Dissolved mg/L 81.1 116 28.2 0.4

Potassium Dissolved mg/L 6.4 5 4.3 .5 0.4

Iron Dissolved mg/L 0.08 0 0.01 .01 0.01

Manganese Dissolved mg/L 1.59 0 <0.720 .005 0.005

Chloride Dissolved mg/L 422 41 30.8 .8 0.4

Nitrate - N mg/L 3.89 0 1.51 .85 0.01

Nitrite - N mg/L <0.02 <0 <0.005 .005 0.005
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Analytical Report

Exova
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T6B 3J4, Canada
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F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Reference Number 1211801-1 1211801-2 1211801-3

Sample Date Jun 30, 2017 Jun 30, 2017 Jun 30, 2017

Sample Time NA NA NA

Sample Location

Sample Description 16-03 / Water /
16.9°C

16-05 / Water /
16.9°C

16-02 / Water /
16.9°C

Matrix Water Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water - Continued

Nitrate and Nitrite - N mg/L 3.89 0 1.51 .85 0.01

Sulfate (SO4) Dissolved mg/L 176 126 78.7 0.9

Hydroxide mg/L <5 <5 <5

Carbonate mg/L <6 <6 <6

Bicarbonate mg/L 497 430 515

P-Alkalinity as CaCO3 mg/L <5.0 <5 <5.0 .0 5

T-Alkalinity as CaCO3 mg/L 408 352 422 5

Total Dissolved Solids Calculated mg/L 1290 609 565 1

Hardness Dissolved as CaCO3 mg/L 1020 301 474

Ionic Balance Dissolved % 100 103 98

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene µg/L <0.1 <0 <0.1 .1 0.1

Quinoline µg/L <0.3 <0 <0.3 .3 0.3

Acenaphthylene µg/L <0.1 <0 <0.1 .1 0.1

Acenaphthene µg/L <0.1 <0 <0.1 .1 0.1

Fluorene µg/L <0.1 <0 <0.1 .1 0.1

Phenanthrene µg/L <0.1 <0 <0.1 .1 0.1

Acridine µg/L <0.1 <0 <0.1 .1 0.1

Anthracene µg/L 0.014 <0 <0.005 .005 0.005

Fluoranthene µg/L 0.05 <0 <0.01 .01 0.01

Pyrene µg/L 0.04 <0 <0.01 .01 0.01

Benzo(a)anthracene µg/L 0.01 <0 <0.01 .01 0.01

Chrysene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(b)fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(b+j)fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(k)fluoranthene µg/L <0.1 <0 <0.1 .1 0.1

Benzo(a)pyrene µg/L 0.013 <0 <0.008 .008 0.008

Indeno(1,2,3-c,d)pyrene µg/L <0.05 <0 <0.05 .05 0.05

Dibenzo(a,h)anthracene µg/L <0.05 <0 <0.05 .05 0.05

Benzo(g,h,i)perylene µg/L <0.05 <0 <0.05 .05 0.05

CB(a)P Total Potency
Equivalents

µg/L 0.01 <0 <0.01 .01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 115 121 102 50-140

2-Fluorobiphenyl PAH - Surrogate % 82 83 81 50-140

p-Terphenyl-d14 PAH - Surrogate % 84 83 86 50-140
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Reference Number 1211801-4 1211801-5

Sample Date Jun 30, 2017 Jun 30, 2017

Sample Time NA NA

Sample Location

Sample Description 14-17 / Water /
16.9°C

14-15 / Water /
16.9°C

Matrix Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Dissolved

Silicon Dissolved mg/L 5.87 5.36 0.05

Sulfur Dissolved mg/L 44.1 25.5 0.3

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.008 0.002 0.002

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L <0.0002 <0.0002 0.0002

Barium Dissolved mg/L 0.117 0.101 0.001

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.572 0.361 0.002

Cadmium Dissolved mg/L 0.00002 0.00004 0.00001

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L 0.0001 0.0002 0.0001

Copper Dissolved mg/L 0.002 0.002 0.001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.031 0.022 0.001

Molybdenum Dissolved mg/L <0.001 <0.001 0.001

Nickel Dissolved mg/L 0.0065 0.0038 0.0005

Selenium Dissolved mg/L <0.0002 <0.0002 0.0002

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 1.28 0.947 0.001

Thallium Dissolved mg/L <0.00005 <0.00005 0.00005

Tin Dissolved mg/L <0.001 <0.001 0.001

Titanium Dissolved mg/L <0.0005 <0.0005 0.0005

Uranium Dissolved mg/L 0.0072 0.0055 0.0005

Vanadium Dissolved mg/L <0.0001 <0.0001 0.0001

Zinc Dissolved mg/L 0.004 0.004 0.001

Subsample Field Filtered Lab Filtered Lab Filtered

Metals Total

Aluminum Total mg/L 4.96 7.83 0.02

Calcium Total mg/L 236 150 0.2

Iron Total mg/L 14.5 26.6 0.05

Magnesium Total mg/L 70.2 41.6 0.2

Manganese Total mg/L 0.911 3.00 0.005

Potassium Total mg/L 6.0 4.9 0.4

Silicon Total mg/L 16.0 18.8 0.05

Sodium Total mg/L 57.5 30.2 0.4

Sulfur Total mg/L 47.1 26.1 0.3
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Reference Number 1211801-4 1211801-5

Sample Date Jun 30, 2017 Jun 30, 2017

Sample Time NA NA

Sample Location

Sample Description 14-17 / Water /
16.9°C

14-15 / Water /
16.9°C

Matrix Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Metals Total - Continued

Antimony Total mg/L 0.0004 0.0004 0.0002

Arsenic Total mg/L 0.0033 0.0057 0.0002

Barium Total mg/L 0.278 0.580 0.001

Beryllium Total mg/L 0.0004 0.0007 0.0001

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.598 0.371 0.002

Cadmium Total mg/L 0.00010 0.00029 0.00001

Chromium Total mg/L 0.0070 0.0099 0.0005

Cobalt Total mg/L 0.0060 0.0071 0.0001

Copper Total mg/L 0.012 0.019 0.001

Lead Total mg/L 0.0077 0.0093 0.0001

Lithium Total mg/L 0.035 0.027 0.001

Molybdenum Total mg/L <0.001 0.001 0.001

Nickel Total mg/L 0.0114 0.0187 0.0005

Selenium Total mg/L 0.0003 0.0004 0.0002

Silver Total mg/L 0.00008 0.00009 0.00001

Strontium Total mg/L 1.39 1.07 0.001

Thallium Total mg/L 0.00014 0.00026 0.00005

Tin Total mg/L <0.001 <0.001 0.001

Titanium Total mg/L 0.101 0.187 0.0005

Uranium Total mg/L 0.0086 0.0069 0.0005

Vanadium Total mg/L 0.0134 0.0200 0.0001

Zinc Total mg/L 0.030 0.043 0.001

Zirconium Total mg/L 0.002 0.003 0.001

Routine Water

pH 7.90 7.98

Temperature of observed
pH

°C 21.6 21.6

Electrical Conductivity at 25 °C µS/cm 1580 822 1

Calcium Dissolved mg/L 220 131 0.2

Magnesium Dissolved mg/L 63.0 36.1 0.2

Sodium Dissolved mg/L 54.6 28.9 0.4

Potassium Dissolved mg/L 4.7 3.5 0.4

Iron Dissolved mg/L <0.01 <0.01 0.01

Manganese Dissolved mg/L 0.017 0.774 0.005

Chloride Dissolved mg/L 272 41.1 0.4

Nitrate - N mg/L 3.89 0.28 0.01

Nitrite - N mg/L <0.005 <0.005 0.005
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Reference Number 1211801-4 1211801-5

Sample Date Jun 30, 2017 Jun 30, 2017

Sample Time NA NA

Sample Location

Sample Description 14-17 / Water /
16.9°C

14-15 / Water /
16.9°C

Matrix Water Water

Analyte Units Results Results Results Nominal Detection
Limit

Routine Water - Continued

Nitrate and Nitrite - N mg/L 3.89 0.28 0.01

Sulfate (SO4) Dissolved mg/L 132 76.4 0.9

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 401 520

P-Alkalinity as CaCO3 mg/L <5.0 <5.0 5

T-Alkalinity as CaCO3 mg/L 329 427 5

Total Dissolved Solids Calculated mg/L 945 573 1

Hardness Dissolved as CaCO3 mg/L 809 476

Ionic Balance Dissolved % 108 96

Polycyclic Aromatic Hydrocarbons - Water

Naphthalene µg/L <0.1 <0.1 0.1

Quinoline µg/L <0.3 <0.3 0.3

Acenaphthylene µg/L <0.1 <0.1 0.1

Acenaphthene µg/L <0.1 <0.1 0.1

Fluorene µg/L <0.1 <0.1 0.1

Phenanthrene µg/L <0.1 <0.1 0.1

Acridine µg/L <0.1 <0.1 0.1

Anthracene µg/L 0.009 <0.005 0.005

Fluoranthene µg/L 0.02 <0.01 0.01

Pyrene µg/L 0.02 <0.01 0.01

Benzo(a)anthracene µg/L 0.02 <0.01 0.01

Chrysene µg/L <0.1 <0.1 0.1

Benzo(b)fluoranthene µg/L <0.1 <0.1 0.1

Benzo(b+j)fluoranthene µg/L <0.1 <0.1 0.1

Benzo(k)fluoranthene µg/L <0.1 <0.1 0.1

Benzo(a)pyrene µg/L 0.016 <0.008 0.008

Indeno(1,2,3-c,d)pyrene µg/L <0.05 <0.05 0.05

Dibenzo(a,h)anthracene µg/L <0.05 <0.05 0.05

Benzo(g,h,i)perylene µg/L <0.05 <0.05 0.05

CB(a)P Total Potency
Equivalents

µg/L 0.02 <0.01 0.01

PAH - Water - Surrogate Recovery

Nitrobenzene-d5 PAH - Surrogate % 113 115 50-140

2-Fluorobiphenyl PAH - Surrogate % 81 83 50-140

p-Terphenyl-d14 PAH - Surrogate % 83 84 50-140
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Analytical Report

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Randy Neumann, BSc

Vice President

Approved by:

Data have been validated by Analytical Quality Control and Exova’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.050.0011 yes

mg/LSulfur -0.3 0.2-0.023 yes

µg/LMercury -0.038000 0.064000-0.001395 yes

µg/LAluminum -2 2-0.0751335 yes

µg/LAntimony -0.2 0.20.0263396 yes

µg/LArsenic -0.2 0.2-4.55657e-005 yes

µg/LBarium -1 10.0175437 yes

µg/LBeryllium -0.0 0.10.00649987 yes

µg/LBismuth -1.5 1.50.00390329 yes

µg/LBoron -2 20.978382 yes

µg/LCadmium -0.01 0.01-0.000766559 yes

µg/LChromium -0.3 0.30.0112938 yes

µg/LCobalt -0.1 0.10.00144037 yes

µg/LCopper -1 10.0197294 yes

µg/LLead -0.1 0.1-0.00128113 yes

µg/LLithium -1 10.0408504 yes

µg/LMolybdenum -1 10.0548439 yes

µg/LNickel -0.5 0.50.0387482 yes

µg/LSelenium -0.2 0.20.00188408 yes

µg/LSilver -0.10 0.10-0.000362776 yes

µg/LStrontium -1 10.0191809 yes

µg/LThallium -0.05 0.05-0.000587627 yes

µg/LTin -1 1-0.161877 yes

µg/LTitanium -0.5 0.50.0172362 yes

µg/LUranium -0.5 0.50.000897901 yes

µg/LVanadium -0.1 0.10.000799609 yes

µg/LZinc -0 20.24453 yes

Date Acquired: July 04, 2017

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSilicon 3.59 10 0.013.62 yes

mg/LSulfur 11.8 10 0.111.8 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

µg/LAluminum 7 10 117 yes

µg/LAntimony 0.3 10 0.40.3 yes

µg/LArsenic 0.7 10 0.40.7 yes

µg/LBarium 269 10 2266 yes

µg/LBeryllium <0.1 10 0.2<0.1 yes

µg/LBismuth <0.5 10 1.1<0.5 yes

µg/LBoron 193 10 4190 yes

µg/LCadmium 0.02 10 0.020.01 yes

µg/LChromium <0.5 10 1.1<0.5 yes

µg/LCobalt 0.1 10 0.20.1 yes

µg/LCopper 2 10 22 yes

µg/LLead <0.1 10 0.2<0.1 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Dissolved - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LLithium 1 10 21 yes

µg/LMolybdenum 1 10 21 yes

µg/LNickel 1.9 10 1.12.0 yes

µg/LSelenium <0.2 10 0.4<0.2 yes

µg/LSilver <0.01 10 0.22<0.01 yes

µg/LStrontium 195 10 2194 yes

µg/LThallium <0.05 10 0.11<0.05 yes

µg/LTin <1 10 2<1 yes

µg/LTitanium <0.5 10 1.1<0.5 yes

µg/LUranium 1.9 10 1.11.9 yes

µg/LVanadium 1.3 10 0.21.4 yes

µg/LZinc <1 10 21 yes

Date Acquired: July 04, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LMercury 0.0004900.000392 yes0.000310

µg/LAluminum 1092976 yes938

µg/LAntimony 43.037.0 yes35.2

µg/LArsenic 43.340.0 yes36.7

µg/LBarium 214196 yes191

µg/LBeryllium 22.118.5 yes17.3

µg/LBismuth 113.5102 yes98.5

µg/LBoron 434369 yes344

µg/LCadmium 2.252.08 yes1.86

µg/LChromium 110.299.9 yes92.2

µg/LCobalt 21.119.8 yes18.0

µg/LCopper 214201 yes189

µg/LLead 22.020.2 yes18.4

µg/LLithium 223187 yes175

µg/LMolybdenum 226206 yes187

µg/LNickel 106.598.9 yes94.3

µg/LSelenium 43.041.3 yes35.8

µg/LSilver 22.0020.3 yes18.40

µg/LStrontium 216207 yes180

µg/LThallium 11.109.95 yes9.30

µg/LTin 220204 yes180

µg/LTitanium 110.4101 yes92.4

µg/LUranium 107.597.1 yes92.7

µg/LVanadium 22.020.3 yes18.0

µg/LZinc 219207 yes183

Date Acquired: July 04, 2017

mg/LMercury 0.0001090.000097 yes0.000091

Date Acquired: July 07, 2017

mg/LMercury 0.0000260.000019 yes0.000016
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 5552 yes45

µg/LAntimony 2.32.0 yes1.8

µg/LArsenic 2.22.0 yes1.8

µg/LBarium 1110 yes9

µg/LBeryllium 1.11.0 yes0.9

µg/LBismuth 5.54.8 yes4.1

µg/LBoron 2220 yes18

µg/LCadmium 0.110.10 yes0.09

µg/LChromium 5.54.9 yes4.5

µg/LCobalt 1.11.0 yes0.9

µg/LCopper 1110 yes9

µg/LLead 1.11.0 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 1010 yes9

µg/LNickel 5.55.0 yes4.4

µg/LSelenium 2.22.0 yes1.7

µg/LSilver 1.081.02 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.560.48 yes0.47

µg/LTin 1110 yes9

µg/LTitanium 5.55.2 yes4.5

µg/LUranium 5.55.1 yes4.5

µg/LVanadium 1.11.0 yes0.9

µg/LZinc 1110 yes9

Date Acquired: July 04, 2017

mg/LSilicon 10.789.89 yes8.98

mg/LSulfur 155.3149 yes138.5

Date Acquired: July 04, 2017

mg/LSilicon 2.242.06 yes1.88

mg/LSulfur 11.010.3 yes9.2

Date Acquired: July 04, 2017

mg/LSilicon 0.220.20 yes0.18

mg/LSulfur 3.23.0 yes2.7

Date Acquired: July 04, 2017

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.02 0.02-0.0021 yes

mg/LCalcium -0.1 0.10.0005 yes

mg/LIron -0.01 0.020.0026 yes

mg/LMagnesium -0.04 0.040.0044 yes

mg/LManganese -0.003 0.0030.0002 yes

mg/LPotassium -0.1 0.20.0269 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Total - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.03 0.040.0038 yes

mg/LSodium -0.1 0.20.0479 yes

mg/LSulfur -0.1 0.20.0121 yes

µg/LAntimony -0.2 0.20.00706541 yes

µg/LArsenic -0.2 0.2-0.00205007 yes

µg/LBarium -1 1-0.0408934 yes

µg/LBeryllium -0.1 0.10.00132115 yes

µg/LBismuth -0.5 0.50.0139491 yes

µg/LBoron -1 31.15223 yes

µg/LCadmium -0.007 0.0125.44696e-005 yes

µg/LChromium -0.7 0.30.0449845 yes

µg/LCobalt -0.1 0.10.000298394 yes

µg/LCopper -1 10.135701 yes

µg/LLead -0.1 0.10.0108744 yes

µg/LLithium -1 10.0546642 yes

µg/LMolybdenum -1 10.140863 yes

µg/LNickel -0.5 0.50.0199199 yes

µg/LSelenium -0.2 0.20.00199623 yes

µg/LSilver -0.02 0.100.000882559 yes

µg/LStrontium -1 1-0.00987118 yes

µg/LThallium -0.05 0.050.00672063 yes

µg/LTin -1 1-0.0203606 yes

µg/LTitanium -0.5 0.50.0420428 yes

µg/LUranium -0.5 0.50.00782242 yes

µg/LVanadium -0.1 0.1-0.00472496 yes

µg/LZinc -0 10.63986 yes

µg/LZirconium -1 10.0242266 yes

Date Acquired: July 06, 2017

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LAluminum <0.1 15 0.03<0.1 yes

mg/LCalcium <1 15 0.6<1 yes

mg/LIron 0.4 15 0.200.4 yes

mg/LMagnesium <1 15 0.40<1 yes

mg/LManganese <0.02 15 0.010<0.02 yes

mg/LPotassium 33 15 1.233 yes

mg/LSilicon 13.2 15 0.1013.1 yes

mg/LSodium 1590 15 1.21590 yes

mg/LSulfur 49 15 0.149 yes

µg/LAntimony <0.2 15 0.4<0.2 yes

µg/LArsenic 0.7 15 0.40.8 yes

µg/LBarium 181 15 2184 yes

µg/LBeryllium <0.1 15 0.2<0.1 yes

µg/LBismuth <0.5 15 1.1<0.5 yes

µg/LBoron 169 15 4172 yes
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LCadmium 0.07 15 0.0220.07 yes

µg/LChromium 0.8 15 1.11.0 yes

µg/LCobalt 0.6 15 0.20.7 yes

µg/LCopper 1 15 21 yes

µg/LLead 0.4 15 0.20.5 yes

µg/LLithium 65 15 265 yes

µg/LMolybdenum <1 15 2<1 yes

µg/LNickel 1.7 15 1.11.9 yes

µg/LSelenium <0.2 15 0.4<0.2 yes

µg/LSilver <0.01 15 0.220.02 yes

µg/LStrontium 541 15 2560 yes

µg/LThallium <0.05 15 0.11<0.05 yes

µg/LTin <1 15 2<1 yes

µg/LTitanium 14.5 15 1.115.7 yes

µg/LUranium 1.9 15 1.12.0 yes

µg/LVanadium 1.5 15 0.21.7 yes

µg/LZinc 6 15 27 yes

µg/LZirconium <1 15 2<1 yes

Date Acquired: July 06, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.453.72 yes3.61

mg/LCalcium 57.949.2 yes47.9

mg/LIron 2.272.08 yes1.91

mg/LMagnesium 22.1419.7 yes18.14

mg/LManganese 0.5680.510 yes0.472

mg/LPotassium 56.850.1 yes46.8

mg/LSilicon 2.302.03 yes1.90

mg/LSodium 57.650.6 yes47.6

mg/LSulfur 11.29.9 yes9.2

µg/LAntimony 13.212.1 yes10.8

µg/LArsenic 12.912.2 yes11.3

µg/LBarium 6862 yes54

µg/LBeryllium 6.86.0 yes4.9

µg/LBismuth 35.832.5 yes26.2

µg/LBoron 139128 yes102

µg/LCadmium 0.6870.65 yes0.567

µg/LChromium 33.731.0 yes26.5

µg/LCobalt 6.86.2 yes5.2

µg/LCopper 6763 yes53

µg/LLead 7.16.5 yes5.2

µg/LLithium 7760 yes53

µg/LMolybdenum 6661 yes56

µg/LNickel 33.131.4 yes28.9

µg/LSelenium 13.512.3 yes9.9
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LSilver 7.136.27 yes5.39

µg/LStrontium 6962 yes54

µg/LThallium 3.893.42 yes2.81

µg/LTin 6663 yes56

µg/LTitanium 35.729.6 yes26.6

µg/LUranium 36.332.2 yes25.7

µg/LVanadium 7.26.1 yes5.1

µg/LZinc 6765 yes53

µg/LZirconium 6760 yes53

Date Acquired: July 06, 2017

µg/LAntimony 43.140.2 yes37.5

µg/LArsenic 43.540.8 yes36.5

µg/LBarium 216196 yes186

µg/LBeryllium 21.919.5 yes17.1

µg/LBismuth 106.398.1 yes91.3

µg/LBoron 436402 yes343

µg/LCadmium 2.2052.14 yes1.915

µg/LChromium 110.0101 yes90.0

µg/LCobalt 21.720.6 yes18.1

µg/LCopper 214204 yes189

µg/LLead 24.020.3 yes18.0

µg/LLithium 222192 yes173

µg/LMolybdenum 225204 yes189

µg/LNickel 110.0103 yes90.0

µg/LSelenium 43.640.0 yes37.2

µg/LSilver 22.0020.5 yes18.00

µg/LStrontium 231204 yes171

µg/LThallium 10.969.75 yes9.16

µg/LTin 218202 yes190

µg/LTitanium 107.099.7 yes93.2

µg/LUranium 109.099.6 yes90.2

µg/LVanadium 22.120.2 yes16.9

µg/LZinc 218206 yes183

Date Acquired: July 06, 2017

µg/LAntimony 13.212.2 yes10.8

µg/LArsenic 13.212.3 yes10.8

µg/LBarium 6760 yes55

µg/LBeryllium 6.56.1 yes5.2

µg/LBismuth 33.530.9 yes27.5

µg/LBoron 132126 yes108

µg/LCadmium 0.6920.66 yes0.560

µg/LChromium 33.031.3 yes27.0

µg/LCobalt 6.66.3 yes5.4

µg/LCopper 6663 yes54
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Quality Control

Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LLead 6.66.3 yes5.4

µg/LLithium 6661 yes53

µg/LMolybdenum 6661 yes54

µg/LNickel 33.031.7 yes27.0

µg/LSelenium 13.411.9 yes10.3

µg/LSilver 6.606.22 yes5.40

µg/LStrontium 6662 yes54

µg/LThallium 6.003.15 yes0.00

µg/LTin 6664 yes54

µg/LTitanium 33.029.7 yes27.0

µg/LUranium 33.031.1 yes27.0

µg/LVanadium 6.66.1 yes5.4

µg/LZinc 6663 yes57

µg/LZirconium 6660 yes54

Date Acquired: July 06, 2017

µg/LAntimony 2.22.1 yes1.8

µg/LArsenic 2.22.1 yes1.7

µg/LBarium 1110 yes9

µg/LBeryllium 1.11.0 yes0.8

µg/LBismuth 5.75.2 yes4.8

µg/LBoron 2321 yes17

µg/LCadmium 0.1130.10 yes0.089

µg/LChromium 5.45.3 yes4.6

µg/LCobalt 1.11.1 yes0.9

µg/LCopper 1111 yes9

µg/LLead 1.11.1 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 1110 yes9

µg/LNickel 5.55.3 yes4.5

µg/LSelenium 2.22.0 yes1.6

µg/LSilver 1.131.05 yes0.89

µg/LStrontium 1110 yes9

µg/LThallium 0.570.53 yes0.47

µg/LTin 1110 yes9

µg/LTitanium 5.75.4 yes4.2

µg/LUranium 5.65.3 yes4.7

µg/LVanadium 1.21.1 yes0.9

µg/LZinc 1111 yes9

µg/LZirconium 1110 yes9

Date Acquired: July 06, 2017

mg/LAluminum 20.6019.3 yes18.80

mg/LCalcium 263.6247 yes236.0

mg/LIron 10.249.79 yes9.16

mg/LMagnesium 104.7297.2 yes92.78
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Quality Control

Exova
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Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586
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11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9
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Sampled By: Dale Durham
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Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.
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P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LManganese 2.5902.39 yes2.290

mg/LPotassium 261.8251 yes234.2

mg/LSilicon 10.9310.1 yes9.13

mg/LSodium 269.4248 yes228.8

mg/LSulfur 165.3151 yes135.5

Date Acquired: July 06, 2017

mg/LAluminum 4.473.80 yes3.49

mg/LCalcium 56.550.3 yes46.5

mg/LIron 2.272.13 yes1.87

mg/LMagnesium 22.0720.4 yes18.05

mg/LManganese 0.5680.525 yes0.466

mg/LPotassium 55.550.8 yes45.4

mg/LSilicon 2.242.07 yes1.93

mg/LSodium 55.950.6 yes45.9

mg/LSulfur 11.310.2 yes9.3

Date Acquired: July 06, 2017

mg/LAluminum 0.440.39 yes0.36

mg/LCalcium 5.85.2 yes4.8

mg/LIron 0.250.23 yes0.19

mg/LMagnesium 2.202.1 yes1.84

mg/LManganese 0.0590.054 yes0.047

mg/LPotassium 5.75.2 yes4.7

mg/LSilicon 0.230.21 yes0.17

mg/LSodium 5.65.2 yes4.8

mg/LSulfur 3.33.1 yes2.8

Date Acquired: July 06, 2017

PAH - Water - Surrogate Recovery
Blanks Units Measured Lower Limit Upper Limit Passed QC

%Nitrobenzene-d5 23 130109.49 yes

%2-Fluorobiphenyl 30 13084.05 yes

%p-Terphenyl-d14 18 13781.76 yes

Date Acquired: July 05, 2017

Polycyclic Aromatic Hydrocarbons -
Water

Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mLNaphthalene -0.1 0.10 yes

ng/mLQuinoline -0.1 0.10 yes

ng/mLAcenaphthylene -0.1 0.10 yes

ng/mLAcenaphthene -0.1 0.10 yes

ng/mLFluorene -0.1 0.10 yes

ng/mLPhenanthrene -0.1 0.10 yes

ng/mLAcridine -0.1 0.10 yes
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Jun 30, 2017

Oct 18, 2017
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Polycyclic Aromatic Hydrocarbons -
Water - Continued

Blanks Units Measured Lower Limit Upper Limit Passed QC

ng/mLAnthracene -0.005 0.0050 yes

ng/mLFluoranthene -0.01 0.010 yes

ng/mLPyrene -0.01 0.010 yes

ng/mLBenzo(a)anthracene -0.01 0.010 yes

ng/mLChrysene -0.1 0.10 yes

ng/mLBenzo(b)fluoranthene -0.1 0.10 yes

ng/mLBenzo(b+j)fluoranthene -0.1 0.10 yes

ng/mLBenzo(k)fluoranthene -0.1 0.10 yes

ng/mLBenzo(a)pyrene -0.008 0.0080 yes

ng/mLIndeno(1,2,3-c,d)pyrene -0.05 0.050 yes

ng/mLDibenzo(a,h)anthracene -0.05 0.050 yes

ng/mLBenzo(g,h,i)perylene -0.05 0.050 yes

Date Acquired: July 05, 2017

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ng/mLNaphthalene 101.80 yes80 120

ng/mLQuinoline 94.48 yes80 120

ng/mLAcenaphthylene 102.40 yes80 120

ng/mLAcenaphthene 101.60 yes80 120

ng/mLFluorene 102.00 yes80 120

ng/mLPhenanthrene 97.20 yes80 120

ng/mLAcridine 97.00 yes80 120

ng/mLAnthracene 101.00 yes80 120

ng/mLFluoranthene 104.00 yes80 120

ng/mLPyrene 104.20 yes80 120

ng/mLBenzo(a)anthracene 102.40 yes80 120

ng/mLChrysene 105.20 yes80 120

ng/mLBenzo(b)fluoranthene 118.60 yes80 120

ng/mLBenzo(b+j)fluoranthene 119.00 yes80 120

ng/mLBenzo(k)fluoranthene 107.60 yes80 120

ng/mLBenzo(a)pyrene 113.20 yes80 120

ng/mLIndeno(1,2,3-c,d)pyrene 102.60 yes80 120

ng/mLDibenzo(a,h)anthracene 99.40 yes80 120

ng/mLBenzo(g,h,i)perylene 102.40 yes80 120

Date Acquired: July 05, 2017

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.20.0129 yes

mg/LMagnesium -0.1 0.1-0.0037 yes

mg/LSodium -0.4 0.4-0.0167 yes

mg/LPotassium -0.4 0.4-0.0384 yes

mg/LIron -0.01 0.010.0028 yes

mg/LManganese -0.004 0.0040.0004 yes
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Routine Water - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LChloride -0.4 0.40.33 yes

mg/LNitrate - N -0.01 0.010 yes

mg/LNitrite - N -0.005 0.0050 yes

Date Acquired: July 04, 2017

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 11.6 0 0.1011.6 yes

dS/mElectrical Conductivity 31.0 10 0.00231.3 yes

mg/LCalcium 49.6 10 0.649.7 yes

mg/LMagnesium 7.3 10 0.77.3 yes

mg/LSodium 14.0 10 1.214.0 yes

mg/LPotassium 1.2 10 1.21.2 yes

mg/LIron <0.01 10 0.05<0.01 yes

mg/LManganese <0.005 10 0.010<0.005 yes

mg/LChloride 2.7 10 0.52.6 yes

mg/LNitrate - N <0.10 10 0.01<0.10 yes

mg/LNitrite - N <0.05 10 0.010<0.05 yes

mg/LHydroxide <5 10<5 yes

mg/LCarbonate <6 10 6<6 yes

mg/LBicarbonate 427 10 6430 yes

mg/LP-Alkalinity <5.0 10 5.0<5.0 yes

mg/LT-Alkalinity 350 10 5.0352 yes

Date Acquired: July 05, 2017

Control Sample Units Measured Lower Limit Upper Limit Passed QC

pH 9.449.14 yes8.90

dS/mElectrical Conductivity 2.8582.72 yes2.600

mg/LCalcium 260.0245 yes230.0

mg/LMagnesium 102.095.7 yes92.3

mg/LSodium 257.3247 yes233.3

mg/LPotassium 263.0249 yes233.0

mg/LIron 10.209.67 yes8.91

mg/LManganese 2.5402.39 yes2.240

mg/LNitrate - N 10.5810.2 yes9.58

mg/LNitrite - N 10.60010.0 yes9.460

mg/LNitrate and Nitrite - N 20.9720.2 yes19.27

mg/LP-Alkalinity 591.0500 yes441.0

mg/LT-Alkalinity 1034.01010 yes962.0

Date Acquired: July 05, 2017

pH 6.966.86 yes6.78

dS/mElectrical Conductivity 0.0850.078 yes0.071

mg/LCalcium 56.952.2 yes44.9

mg/LMagnesium 22.019.6 yes17.9

mg/LSodium 55.551.5 yes47.7

mg/LPotassium 55.852.0 yes45.8
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Date Reported:

Report Number:

1211801
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Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LIron 2.252.08 yes1.89

mg/LManganese 0.5520.512 yes0.468

mg/LChloride 86.981.2 yes74.9

mg/LNitrate - N 5.264.79 yes4.51

mg/LNitrite - N 5.3524.94 yes4.548

mg/LNitrate and Nitrite - N 10.439.73 yes9.07

mg/LP-Alkalinity 67.452.4 yes22.4

mg/LT-Alkalinity 139.0122 yes115.0

Date Acquired: July 05, 2017

mg/LCalcium 5.75.2 yes4.6

mg/LMagnesium 2.21.9 yes1.8

mg/LSodium 5.75.2 yes4.7

mg/LPotassium 5.55.2 yes4.5

mg/LIron 0.240.23 yes0.19

mg/LManganese 0.0560.052 yes0.046

mg/LChloride 16.514.6 yes13.3

mg/LNitrate - N 0.580.48 yes0.43

mg/LNitrite - N 0.5670.504 yes0.453

mg/LNitrate and Nitrite - N 1.100.99 yes0.92

Date Acquired: July 04, 2017
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Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA Jul 5, 2017 Exova Edmonton* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA Jul 5, 2017 Exova Edmonton* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA Jul 5, 2017 Exova Edmonton* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA Jul 4, 2017 Exova Edmonton* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA Jul 5, 2017 Exova EdmontonChecking Correctness of Analyses, 1030
E

Chloride in Water APHA Jul 4, 2017 Exova Edmonton* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA Jul 7, 2017 Exova Edmonton* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Metals ICP-MS (Dissolved) in water US EPA Jul 4, 2017 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water US EPA Jul 4, 2017 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA Jul 4, 2017 Exova EdmontonHardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA Jul 4, 2017 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA Jul 4, 2017 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

PAH - Water AESRD Jul 5, 2017 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water AESRD Oct 18, 2017 Exova CalgaryCarcinogenic PAHs Toxic Potency
Equivalence (as B(a)P TPE), PAHw

PAH - Water US EPA Jul 5, 2017 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

PAH - Water US EPA Oct 18, 2017 Exova Calgary* Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry,
8270

* Reference Method Modified

References
AESRD Alberta Tier 1 Soil and Groundwater Remediation Guidelines

APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

US EPA US Environmental Protection Agency Test Methods

Comments:
Some ICP-MS total metal results were less than dissolved metal results for sample(s) 1211801-2 and 3.  Total metals were analyzed
from the metals bottle and dissolved from the field filtered bottle.  Results were verified.

• Jul 10, 2017 -

Some ICP-MS total metal results were less than dissolved metal results for samples 1211801-1 to 5.  The results were verified and are
within expected measurement uncertainty.

• Jul 10, 2017 -

The ion balance was outside the range 90 - 110% for samples 1211801-3 and 5.  Cations were analyzed from a field filtered container• Jul 11, 2017 -

https://www.exova com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form pdfTerms and Conditions:
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Exova
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

Edmonton@exova.comE:
W: www.exova com

T:  +1
F:  +1

Bill To: City of Edmonton

11004 - 190th Street

Edmonton, AB, Canada

T5S 0G9

Attn: Tami Dolen

Sampled By: Dale Durham

City of EdmontonCompany:

Project ID:

Project Name: Rossdale RMP

Project Location: 9469 Rossdale Rd.

LSD:

P.O.: D927378 C#
4816245(L3)

Proj. Acct. code: 21195

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1211801
C0096715

Jun 30, 2017

Oct 18, 2017

2232401

and anions from a routine container. All parameters in each container have been confirmed.

Report was issued to correct the Total Potency Equivalents result on sample 3 previously reported as 0.03 ug/L on Test Report
2202828 2232401.

• Oct 18, 2017 -

Please direct any inquiries regarding this report to our Client Services Group or to the Operations Manager at the
coordinates indicated at the top left of this page.

Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

https://www.exova com/media/1232/exova-canada-inc-standard-conditions-of-contract-short-form pdfTerms and Conditions:
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_16-02.aqt
Date:  10/30/17 Time:  10:37:51

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  16-02
Test Date:  6/29/2017

AQUIFER DATA

Saturated Thickness:  1.9 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (16-02)

Initial Displacement:  2.59 m Static Water Column Height:  3.325 m
Total Well Penetration Depth:  9.6 m Screen Length:  1.5 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.538E-6 m/sec y0 = 2.693 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  10/30/17
Time:  10:38:06

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  6/29/2017
Test Well:  16-02

AQUIFER DATA

Saturated Thickness:  1.9 m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  16-02

X Location:  33130.905 m
Y Location:  5933004.079 m

Initial Displacement:  2.59 m
Static Water Column Height:  3.325 m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  1.5 m
Total Well Penetration Depth:  9.6 m

No. of Observations:  20

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0.5 2.59 10. 0.97
1. 2.468 12. 0.78
2. 2.238 14. 0.582
3. 2.025 16. 0.457
4. 1.828 18. 0.34
5. 1.648 20. 0.25
6. 1.485 25. 0.097
7. 1.338 30. 0.013
8. 1.195 35. 0.001
9. 1.08 40. 0.

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.261

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.538E-6 m/sec
y0 2.693 m

K = 0.0001538 cm/sec
T = K*b = 2.923E-6 m²/sec (0.02923 sq. cm/sec)

10/30/17 1 10:38:06
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_16-05.aqt
Date:  10/30/17 Time:  10:38:18

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  16-05
Test Date:  6/29/2017

AQUIFER DATA

Saturated Thickness:  2. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (16-05)

Initial Displacement:  0.488 m Static Water Column Height:  0. m
Total Well Penetration Depth:  10.1 m Screen Length:  1.5 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 9.457E-7 m/sec y0 = 0.4491 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  10/30/17
Time:  10:38:31

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  6/29/2017
Test Well:  16-05

AQUIFER DATA

Saturated Thickness:  2. m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  16-05

X Location:  33253.902 m
Y Location:  5932954.169 m

Initial Displacement:  0.488 m
Static Water Column Height:  0. m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  1.5 m
Total Well Penetration Depth:  10.1 m

No. of Observations:  23

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0.5 0.488 14. 0.193
1. 0.448 16. 0.17
2. 0.401 18. 0.148
3. 0.376 20. 0.132
4. 0.358 25. 0.095
5. 0.333 30. 0.071
6. 0.315 35. 0.05
7. 0.298 40. 0.037
8. 0.278 50. 0.021
9. 0.262 60. 0.013

10. 0.248 120. 0.008
12. 0.22

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.29

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 9.457E-7 m/sec
y0 0.4491 m

K = 9.457E-5 cm/sec
T = K*b = 1.891E-6 m²/sec (0.01891 sq. cm/sec)

10/30/17 1 10:38:31
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_16-06.aqt
Date:  10/30/17 Time:  10:38:43

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  16-06
Test Date:  6/27/2017

AQUIFER DATA

Saturated Thickness:  3. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (16-06)

Initial Displacement:  2.258 m Static Water Column Height:  1.78 m
Total Well Penetration Depth:  11.4 m Screen Length:  1.5 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 3.319E-8 m/sec y0 = 2.245 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  10/30/17
Time:  10:38:53

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  6/27/2017
Test Well:  16-06

AQUIFER DATA

Saturated Thickness:  3. m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  16-06

X Location:  33282.292 m
Y Location:  5932935.805 m

Initial Displacement:  2.258 m
Static Water Column Height:  1.78 m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  1.5 m
Total Well Penetration Depth:  11.4 m

No. of Observations:  23

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0.5 2.258 14. 2.18
1. 2.252 16. 2.173
2. 2.245 18. 2.165
3. 2.23 20. 2.158
4. 2.226 25. 2.138
5. 2.22 30. 2.12
6. 2.216 35. 2.102
7. 2.21 40. 2.085
8. 2.206 50. 2.048
9. 2.203 60. 2.012

10. 2.198 90. 1.905
12. 2.188

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.358

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 3.319E-8 m/sec
y0 2.245 m

K = 3.319E-6 cm/sec
T = K*b = 9.956E-8 m²/sec (0.0009956 sq. cm/sec)

10/30/17 1 10:38:53
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_16-07.aqt
Date:  10/30/17 Time:  10:39:04

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  16-07
Test Date:  6/27/2017

AQUIFER DATA

Saturated Thickness:  3.8 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (16-07)

Initial Displacement:  2.252 m Static Water Column Height:  1.752 m
Total Well Penetration Depth:  11.7 m Screen Length:  1.5 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 3.834E-7 m/sec y0 = 2.272 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  10/30/17
Time:  10:39:17

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  6/27/2017
Test Well:  16-07

AQUIFER DATA

Saturated Thickness:  3.8 m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  16-07

X Location:  33302.086 m
Y Location:  5932924.179 m

Initial Displacement:  2.252 m
Static Water Column Height:  1.752 m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  1.5 m
Total Well Penetration Depth:  11.7 m

No. of Observations:  24

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0.5 2.252 14. 1.635
1. 2.222 16. 1.555
2. 2.167 18. 1.478
3. 2.117 20. 1.4
4. 2.075 25. 1.215
5. 2.027 30. 1.044
6. 1.98 35. 0.88
7. 1.939 40. 0.744
8. 1.893 50. 0.527
9. 1.85 60. 0.377

10. 1.803 120. 0.054
12. 1.72 240. 0.008

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.372

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 3.834E-7 m/sec
y0 2.272 m

K = 3.834E-5 cm/sec
T = K*b = 1.457E-6 m²/sec (0.01457 sq. cm/sec)

10/30/17 1 10:39:17
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_16-08.aqt
Date:  10/30/17 Time:  10:39:28

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  16-08
Test Date:  6/27/2017

AQUIFER DATA

Saturated Thickness:  3.9 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (16-08)

Initial Displacement:  1.795 m Static Water Column Height:  2.545 m
Total Well Penetration Depth:  12.3 m Screen Length:  1.5 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.07E-6 m/sec y0 = 1.84 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  10/30/17
Time:  10:39:36

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  6/27/2017
Test Well:  16-08

AQUIFER DATA

Saturated Thickness:  3.9 m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  16-08

X Location:  33344.449 m
Y Location:  5932920.439 m

Initial Displacement:  1.795 m
Static Water Column Height:  2.545 m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  1.5 m
Total Well Penetration Depth:  12.3 m

No. of Observations:  20

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0.5 1.795 10. 0.86
1. 1.74 12. 0.705
2. 1.64 14. 0.578
3. 1.545 16. 0.463
4. 1.447 18. 0.363
5. 1.332 20. 0.276
6. 1.225 25. 0.125
7. 1.127 30. 0.04
8. 1.033 35. 0.007
9. 0.943 40. 0.

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.4

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.07E-6 m/sec
y0 1.84 m

K = 0.000107 cm/sec
T = K*b = 4.173E-6 m²/sec (0.04173 sq. cm/sec)

10/30/17 1 10:39:36
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_14-15_v2.aqt
Date:  11/03/17 Time:  12:22:04

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  14-15
Test Date:  9/14/2017

AQUIFER DATA

Saturated Thickness:  4. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (14-15)

Initial Displacement:  0.18 m Static Water Column Height:  1.302 m
Total Well Penetration Depth:  10.9 m Screen Length:  3.2 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.928E-5 m/sec y0 = 0.03895 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  11/03/17
Time:  12:22:15

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  9/14/2017
Test Well:  14-15

AQUIFER DATA

Saturated Thickness:  4. m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  14-15

X Location:  0. m
Y Location:  0. m

Initial Displacement:  0.18 m
Static Water Column Height:  1.302 m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  3.2 m
Total Well Penetration Depth:  10.9 m

No. of Observations:  241

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0. 0.18 1.008 0.005
0.008333 0.094 1.017 0.005
0.01667 0.062 1.025 0.005

0.025 0.047 1.033 0.005
0.03333 0.041 1.042 0.005
0.04167 0.04 1.05 0.005

0.05 0.036 1.058 0.005
0.05833 0.035 1.067 0.005
0.06667 0.033 1.075 0.003

0.075 0.033 1.083 0.003
0.08333 0.032 1.092 0.005
0.09167 0.03 1.1 0.003

0.1 0.03 1.108 0.005
0.1083 0.029 1.117 0.003
0.1167 0.027 1.125 0.003
0.125 0.027 1.133 0.003
0.1333 0.026 1.142 0.003
0.1417 0.026 1.15 0.003

0.15 0.026 1.158 0.003
0.1583 0.026 1.167 0.003
0.1667 0.024 1.175 0.003
0.175 0.024 1.183 0.003
0.1833 0.023 1.192 0.003
0.1917 0.023 1.2 0.003

0.2 0.023 1.208 0.003
0.2083 0.022 1.217 0.003
0.2167 0.022 1.225 0.003
0.225 0.022 1.233 0.003
0.2333 0.022 1.242 0.003
0.2417 0.02 1.25 0.003

11/03/17 1 12:22:15



AQTESOLV for Windows

Time (min) Displacement (m) Time (min) Displacement (m)
0.25 0.02 1.258 0.003

0.2583 0.02 1.267 0.002
0.2667 0.018 1.275 0.002
0.275 0.02 1.283 0.002
0.2833 0.018 1.292 0.003
0.2917 0.018 1.3 0.003

0.3 0.018 1.308 0.003
0.3083 0.017 1.317 0.002
0.3167 0.017 1.325 0.003
0.325 0.017 1.333 0.003
0.3333 0.017 1.342 0.003
0.3417 0.015 1.35 0.003

0.35 0.015 1.358 0.002
0.3583 0.015 1.367 0.002
0.3667 0.015 1.375 0.002
0.375 0.015 1.383 0.002
0.3833 0.014 1.392 0.002
0.3917 0.014 1.4 0.003

0.4 0.014 1.408 0.002
0.4083 0.014 1.417 0.002
0.4167 0.014 1.425 0.002
0.425 0.012 1.433 0.002
0.4333 0.014 1.442 0.002
0.4417 0.012 1.45 0.002

0.45 0.012 1.458 0.002
0.4583 0.012 1.467 0.002
0.4667 0.012 1.475 0.002
0.475 0.012 1.483 0.002
0.4833 0.012 1.492 0.002
0.4917 0.012 1.5 0.002

0.5 0.012 1.508 0.002
0.5083 0.012 1.517 0.002
0.5167 0.012 1.525 0.002
0.525 0.01 1.533 0.002
0.5333 0.01 1.542 0.002
0.5417 0.01 1.55 0.002

0.55 0.01 1.558 0.002
0.5583 0.01 1.567 0.002
0.5667 0.01 1.575 0.002
0.575 0.01 1.583 0.002
0.5833 0.009 1.592 0.002
0.5917 0.009 1.6 0.002

0.6 0.009 1.608 0.002
0.6083 0.009 1.617 0.002
0.6167 0.009 1.625 0.002
0.625 0.009 1.633 0.002
0.6333 0.009 1.642 0.
0.6417 0.009 1.65 0.

0.65 0.009 1.658 0.002
0.6583 0.009 1.667 0.002
0.6667 0.009 1.675 0.
0.675 0.009 1.683 0.002
0.6833 0.008 1.692 0.002
0.6917 0.008 1.7 0.

0.7 0.008 1.708 0.002
0.7083 0.008 1.717 0.
0.7167 0.008 1.725 0.
0.725 0.008 1.733 0.002
0.7333 0.008 1.742 0.
0.7417 0.008 1.75 0.002

0.75 0.008 1.758 0.002
0.7583 0.008 1.767 0.
0.7667 0.008 1.775 0.002
0.775 0.008 1.783 0.
0.7833 0.006 1.792 0.
0.7917 0.008 1.8 0.

11/03/17 2 12:22:15



AQTESOLV for Windows

Time (min) Displacement (m) Time (min) Displacement (m)
0.8 0.006 1.808 0.

0.8083 0.006 1.817 0.
0.8167 0.008 1.825 0.002
0.825 0.008 1.833 0.002
0.8333 0.008 1.842 0.
0.8417 0.008 1.85 0.

0.85 0.008 1.858 0.
0.8583 0.006 1.867 0.002
0.8667 0.006 1.875 0.002
0.875 0.006 1.883 0.002
0.8833 0.006 1.892 0.002
0.8917 0.006 1.9 0.002

0.9 0.006 1.908 0.002
0.9083 0.006 1.917 0.
0.9167 0.006 1.925 0.
0.925 0.006 1.933 0.002
0.9333 0.006 1.942 0.002
0.9417 0.006 1.95 0.002

0.95 0.005 1.958 0.
0.9583 0.006 1.967 0.
0.9667 0.006 1.975 0.
0.975 0.005 1.983 0.
0.9833 0.005 1.992 0.002
0.9917 0.005 2. 0.

1. 0.005

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.518

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.928E-5 m/sec
y0 0.03895 m

K = 0.001928 cm/sec
T = K*b = 7.71E-5 m²/sec (0.771 sq. cm/sec)

11/03/17 3 12:22:15
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WELL TEST ANALYSIS

Data Set:  O:\...\Rossdale_14-17_v2.aqt
Date:  10/30/17 Time:  10:37:11

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Well:  14-17
Test Date:  9/14/2017

AQUIFER DATA

Saturated Thickness:  3. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (14-17)

Initial Displacement:  0.045 m Static Water Column Height:  1.665 m
Total Well Penetration Depth:  10.9 m Screen Length:  3.2 m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 2.535E-6 m/sec y0 = 0.04756 m



AQTESOLV for Windows

Data Set:  O:\Projects\60443747\400-Technical\Hydraulic Conductivity (Slug Tests Results)\Working Files\Rossdale
Date:  10/30/17
Time:  10:37:31

PROJECT INFORMATION

Company:  AECOM
Client:  City of Edmonton
Project:  60443747
Location:  Edmonton
Test Date:  9/14/2017
Test Well:  14-17

AQUIFER DATA

Saturated Thickness:  3. m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  14-17

X Location:  0. m
Y Location:  0. m

Initial Displacement:  0.045 m
Static Water Column Height:  1.665 m
Casing Radius:  0.025 m
Well Radius:  0.025 m
Well Skin Radius:  0.025 m
Screen Length:  3.2 m
Total Well Penetration Depth:  10.9 m

No. of Observations:  17

Observation Data
Time (min) Displacement (m) Time (min) Displacement (m)

0.5 0.045 9. 0.01
1. 0.033 10. 0.01
2. 0.024 12. 0.008
3. 0.02 14. 0.007
4. 0.018 16. 0.006
5. 0.016 18. 0.005
6. 0.014 20. 0.005
7. 0.012 25. 0.005
8. 0.011

SOLUTION

Slug Test
Aquifer Model:  Confined
Solution Method:  Bouwer-Rice
ln(Re/rw):  4.502

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 2.535E-6 m/sec
y0 0.04756 m

K = 0.0002535 cm/sec
T = K*b = 7.606E-6 m²/sec (0.07606 sq. cm/sec)

10/30/17 1 10:37:31
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Appendix F: Terrestrial Soil Data Analysis
The following Appendix provides a statistical analysis of soil quality data designed specifically for the derivation of summary
statistics, including 95% Upper Confidence Limits of the mean (UCL95), used to inform site managers for the potential risks
to human or ecological health.  The specific objective of the statistical analysis of soil data at the site is to characterize typical
concentrations that would be encountered by mobile receptors (i.e. humans) and sessile ecological receptors coming in
contact with broadly distributed contaminated fill associated with disposition of spent bottom ash, bulk coal storage, historical
placement of suspect fill, or historical hazardous waste storage.

Historical information presented in the Tier 2 Risk Assessment Report indicates the presence of other confined point sources
of soil contamination, such as creosote timbers and piles as part of early building foundations, storage of bulk fuels in either
above ground or underground tanks, and burning in open pits for fire training purposes.

1. Dataset Preparation
In order to generate summary statistics which are useful for the description of the broadly distributed contamination
associated with fill material a method of discerning broad contamination from those areas affected by a known point sources
(specifically burn pits located in Area 3) is required.  As a first step, the inorganics, petroleum hydrocarbon, and PAH data
were merged into a single dataset.  A description of the complete dataset is provided in Table 1.

Table 1

n

Sample Locations 101

Individual Samples 218

Samples with PHC Data 70

Samples with PAH Data 114

Samples with Inorganics Data 141

Samples with Complete Dataset 10

While the dataset has a sufficiently large number of samples to make it suited to a statistical analysis, there are very few
samples (n=10) where metals, PAHs and PHCs have been analyzed concurrently.  An additional complication is the fact that
individual sample locations tend to switch between analysis of metals, PAHs and PHCs with depth.  As a result of these
limitations in the dataset, a statistical identification of source using a multivariate approach is not recommended, as it would
potentially mischaracterize data.

Information presented in a May 26, 2016 letter from AECOM to Tami Dolen (Re: Rossdale Plant Tier 2 Risk Management
Plan: Preliminary Interpretation and Gap Analysis) identified bottom ash samples as being characterized by a more diverse
PAH signature and higher frequency of heavy molecular weight PAHs.  These samples are often also associated with
elevated concentrations of barium, boron and arsenic.  In contrast to this, soils collected from the burn pits are typically
characterized by elevated concentrations of CCME F3 and F4 petroleum hydrocarbon fractions, and a single high
concentration of lead (Pb).  The characteristics of elevated concentrations of Pb, and F3 and F4 PHC fractions will therefore
be the primary indicator of point source contamination associated with the burn pits.

Quantile-quantile (Q-Q) plots were used to examine the F3 and lead concentration data for the complete dataset.  Q-Q plots
are particularly useful for exploring the possibility of sub-populations within a dataset.  A Q-Q plot with kinks, where some
proportion of the data does not follow the trend, is often an indicator of sub-populations within a dataset.  When the graphical
interpretation of the Q-Q plot is corroborated with qualitative land use, or historical activities, the Q-Q plot can be a used to
identify sub-populations which should be handled separately.

Q-Q plots of the concentration of lead and CCME F3 in soils are presented below (Figure 1 and 2 respectively).  In both plots
the concentration data is highly skewed, however a distinct kink in the distributions can be discerned.  In the case of Pb, the
distribution indicates a possible sub-population of increased concentration occurring in the upper ~10%.where concentrations
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exceed ~72 mg/kg.  In the case of F3 petroleum hydrocarbons, the Q-Q plot shows an obvious kink in the distribution at
concentrations exceeding 487 mg/kg.

Identification of data points which are suspected to originate from a defined point source are therefore based on identification
of values that exceed 72 mg Pb /kg and/or 487 mg F3 /kg, in concert with qualitative information on the sample location,
sample depth, and condition of adjacent samples.  A description of the samples identified as being attributable to point
sources of contamination, and the rationale for their removal from the dataset is presented in Table 2.

Figure 2: Quantile-quantile plot of F3 petroleum hydrocarbon concentration
measured in soils from the Rossdale Site (complete dataset).

Figure 1: Quantile-quantile plot of Pb concentration measured in soils from the
Rossdale Site (complete dataset).
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Table 2: Samples identified, and removed from dataset as being influenced by point source activities in the burn pit
area.

Sample ID Area Depth (m) Rationale for Exclusion

MW104 3 6
Elevated concentrations of F3 and F4 PHCs and lead.  Collected from southern
Area 3 deep burn pit.

MW109 3 7.6
Elevated concentrations of F3 and F4 PHCs.  Collected from southern Area 3
deep burn pit.

MW201 (6.8) 3 6.8
Elevated concentration of F3 and F4 PHCs.  Collected from southern Area 3
deep burn pit.

MW201 (12.9) 3 12.9
Elevated concentration of F3 PHC.  Collected from southern Area 3 deep burn
pit.

MW302 3 3
Elevated concentration of F3 and F4 PHCs.  Collected south of the southern
burn pit on the eastern property boundary.

BH3 3 0.5
No PHC data reported.  Elevated concentrations of Pb.  Collected from shallow
northern area 3 burn pit.  Lead is assumed to be attributable to burn pit
activities.

BH112 3 1.5
Elevated concentration of F3 and F4 PHCs.  No metals data reported.
Collected from shallow northern area 3 burn pit.

BH1 3 unknown

BH403 3 Unknown
Elevated concentration of F3 and F4 PHCs.  No metals data reported.
Collected from shallow northern area 3 burn pit.

BH4(Stantec) 3 2.7
Elevated concentration of F3 and F4 PHCs.  Collected from south of
Watermark Bldg. outside of burn pits. No metals data reported.

MW14-1 3 6.7
Elevated concentration of F3 and F4 PHCs.  Collected from southern Area 3
deep burn pit. No metals data reported.

14-09 (0.5) 3 0.5
Elevated concentration of Pb.  Sample collected midway between the northern
and southern burn pits in Area 3.

14-09 (1) 3 1
Elevated concentration of Pb.  Sample collected midway between the northern
and southern burn pits in Area 3. PHC not elevated.

14-10 3 1
Elevated concentration of Pb.  Sample collected midway between the northern
and southern burn pits in Area 3.

14-11 3 0.5
Elevated concentration of F3 and F4 PHCs.  No metals data reported.
Collected from shallow northern area 3 burn pit.

14-12 3 1-10.5 m

Soils collected from sampling location 14-12 in the northern area 3 burn pit
show elevated concentrations of Pb and petroleum hydrocarbons at depths of
1, 1.5, and 3.8 meters.  Concentrations decrease from 4.6 to 7.5 meters below
ground surface, but petroleum hydrocarbons are elevated at a depth of 10.5
meters.  All observations from this location are segregated from the dataset.

14-13 (0.5) 3 0.5
Elevated concentration of Pb (222 mg/kg).  No PHC data reported for this
depth.  Collected from southern Area 3 burn pit.

14-13 (3.8) 3 3.8
Elevated concentrations of F3 and F4 PHCs. No metals data reported.
Collected from southern Area 3 burn pit.

Based on the observations of elevated PHC F3 hydrocarbons and/or Pb concentrations in soil, in concert with the fact that
these samples were all located within or near the defined area 3 burn pits, a total of 24 samples were segregated from the
dataset.  The remaining dataset (n=194) retains 29 samples collected from Area 3, however these samples are suspected to
be representative of general fill placement at the site, rather than point source activities conducted in the burn pits.



4/6

2. Statistical Test of Single Population
It is AECOM’s hypothesis that fill of questionable origin and environmental quality (possibly containing spent bottom ash) has
been widely distributed across the site.  After elimination of suspected burn pit influenced soils (as described in the preceding
section) the available dataset consists of soil data collected from two general areas:

1. Soils collected in the vicinity of the former power plant, and;

2. Soil collected from south of the watermark building.

Information presented in the Tier 2 report suggests that considerable filling historically occurred in both areas.  In order to
take full advantage of the dataset, and generate summary statistics which are generally applicable to the site, soil data from
these two areas will be combined.

3. Derivation of Summary Statistics
The specific objective of the statistical analysis of soil data at the site is to characterize typical concentrations that would be
encountered by mobile receptors (i.e. humans) and sessile ecological receptors.  Due to the nature of the random deposition
of fill, there has been no segregation of the database with depth: soil quality from the entire stratigraphic record will be
included in the analysis.  The dataset consists of all soil data retained after segregation of burn pit soils as described above
(Table 2).

i) Methodology

(1) Uncensored Datasets

Calculating an upper confidence limit on environmental data that does not have ND values is largely influenced by the
number of observations (n) and the skewness of the data.  For data sets where the number of observations is less than
twenty (n < 20) bootstrap re-sampling techniques are unlikely to capture the breadth of the sample population shape, and are
likely to return inaccurate estimates of the UC95.  Under these circumstances either a normal or gamma distribution is
assumed based on the strongest goodness of fit statistic provided by ProUCL (i.e. larger R-squared value).  ProUCL does not
include suitable methods for computation of 95% UCLs based on lognormal distributions, so non-normal (i.e. skewed)
distributions are assumed to resemble a gamma distribution.  Based on the selected distribution, the 95% Student’s-t UCL or
95% Adjusted Gamma UCL was carried forward for normal and gamma distributions, respectively.
For datasets without non-detect values and a sample size of n ≥ 20, bootstrap re-sampling techniques are the best way to
compute a UCL95 from skewed data (Helsel, 2012).  This is known a the Bias Corrected Accelerated Bootstrap (BCA).

(2) Censored Datasets

In the past, regulatory guidance in environmental sciences supported the use of substitution methods for handing data below
reportable limits of detection (ND values).  However, substitution methods have been shown to result in poor estimates and
incorrect statistical tests (Helsel, 2012).  Substitution methods do not provide adequate coverage for UCLs computed on
censored data, even when censoring levels are as low as 10% (1) and based on this study the US EPA have stated that “it is
strongly recommended to avoid the use of the DL/2 method….even when the percentage of NDs if as low as 5-10%”(2).
Accordingly, AECOM did not use substitution methods in this statistical analysis.

Two recommended non-substitution methods for handling non-detects are; (a) the Kaplan-Meier procedure (KM), and; (b)
Robust Regression on Order Statistics (ROS).

1 Singh, A., Maichle, R., and Lee, S. 2006. On the Computation of a 95% Upper Confidence Limit of the Unknown Population Mean Based
Upon Data Sets with Below Detection Limit Observations. EPA/600/R-06/022, March 2006.  Available at:
http://www.epa.gov/osp/hstl/tsc/softwaredocs.htm
2 USEPA 2012 ProUCL Version 4.1 User Guide (Draft). EPA/600/r-07/041. US Environmental Protection Agency, Office of Research and
Development, Washington, DC.  Available at http:// http://www.epa.gov/osp/hstl/tsc/ProUCL_v4.1_user.pdf.
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a. Kaplan-Meier: The KM procedure is a nonparametric method thereby not requiring transformations or assumptions of
distribution, and is the standard in medical and industrial statistics for estimating a mean of censored data (3).  KM was
determined to be the most reliable method for computing the UCL95 of concentration data(1) .  The KM method was not
developed for use where a single censoring value (i.e. one reportable detection limit) exists in the population.  In this
case, the KM estimates of the mean will be equal to the mean based on DL substitution.  AECOM have used KM
methods for datasets with multiple detections limits.

b. Robust Regression on Order Statistics (ROS): The ROS procedure is the most suitable method for datasets with a single
detection limit (4).  ROS uses regression on a probability plot to estimate distributional parameters, usually in log units.
Individual estimates are then predicted from the line, and retransformed back into original units.  No transformation of the
estimated summary statistics occurs.  The imputed values are then used collectively with the detected data to compute
summary statistics.  This is the preferred method for datasets with a single censoring level.

Calculation of summary statistics, including 95% UCLs, for datasets with NDs is based on the number of censoring levels as
described above, as well as the percentage of the dataset being censored.  For datasets where less than 40% of the
observations are censored, the BCA method is used.  BCA intervals are recommended for general use for datasets where
the degree of censoring is low (<40%) however the method breaks down when the degree of censoring is high (≥40%)  (1).
Under these circumstances the median value, which is used to make the adjustment for skewness, is difficult/impossible to
determine (1) .  Therefore, AECOM have elected to use BCA Bootstrap UCL95s for datasets where the degree of censoring is
low (<40%), and 95% Percentile Bootstrap UCLs where 40% or more of the observations are NDs.

Table 3 summarizes the results from the statistical analysis.  The human health and ecological Tier 2 direct contact soil
quality guidelines are identified with red and green highlights, respectively.  On site maximum and upper bounds
concentrations (90th percentile or UCL 95) are also highlighted in red or green.

To be included in the risk assessment the upper statistical bound concentration must exceed the appropriate soil quality
guideline.  The analysis indicates that, in the random fill identified at the Rossdale Site, the following substances will be
included in the quantitative exposure and risk management:

§ For human direct contact: none of the calculate upper bounds exceed.
§ For ecological direct contact: barium and boron.

3 Klein and Moeschberger, 2003; as cited in Denis R. Helsel. 2009. Summing Nondetects: Incorporating Low-Level contaminants in Risk
Assessment. Integrated Environmental Assessment and Management. Vol.6, No. 3, pp. 361-366.
4 Helsel D.R. 2005. Nondetects and data analysis: Statistics for censored environmental data. Hoboken (NJ). John Wiley & Sons, 250p.
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Table 3: Calculated descriptive statistics (mg/kg) for soil data used to characterize broadly distributed fill of
questionable origin/quality.

 Methods:
 2. 95% BCA Bootstrap UCL
 3. 95% KM Percentile Bootstrap UCL
 4. 95% KM (BCA) UCL
 5. Log ROS 95% Percentile Bootstrap UCL
 6. Log ROS 95% (BCA) Bootstrap UCL
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