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1 INTRODUCTION 
BURNCO Rock Products Ltd. (BURNCO) is currently operating the West Cochrane Gravel Pit which is 
located approximately 5 kms west of Cochrane. This site, located within NW ¼ 13-026-05 W5M, was first 
opened in 2016, and provides aggregate (sand and gravel) to construction projects in the Cochrane and 
Calgary areas. 

To meet with market needs, BURNCO is proposing to increase and secure the permitted lands, located in 
Sections 14 and 15 of 026-05 W5M (Figure 1), and is referred to as the BURNCO West Cochrane #2 Gravel 
Pit (the project).This will provide for a long-term source of aggregate for the Cochrane and Calgary areas. 
It is envisioned that this site will continue to supply aggregates in the years ahead and will also become a 
washing location which will provide high quality aggregates for use in asphalt and ready-mix production. 

BURNCO retained Matrix Solutions Inc. (Matrix) to update the groundwater impact assessment of the 
proposed development. This report summarizes the desktop review and field assessment of the site’s 
local and regional geology and hydrogeology including depth to groundwater, flow direction in the 
surficial deposits, groundwater quality and quantity, and potential impacts to groundwater quantity or 
quality in the shallow subsurface from gravel pit operations. The sizing of the recharge ponds for the 
project are provided in the stormwater management report (Matrix 2021). 

2 SCOPE OF WORK 
To meet the hydrogeological requirements as outlined in the Code of Practice for Pits (AENV 2004) and 
support required Water Act applications, Matrix undertook the following tasks in this assessment: 

• reviewing geological and hydrogeological data to identify and characterize local and regional geology 
and develop a hydrogeological framework for the site 

• reviewing all existing water wells data within a 1.6 km radius of the site 

• assessing the site hydrogeological conditions including hydraulic conductivity, recharge/discharge 
conditions, depth to water level, baseline groundwater conditions, and flow direction in the 
aggregates deposit 

• assessing potential impact of the gravel mining operations on groundwater resources  

• assess potential effects from dewatering during operations in accordance with the Alberta 
Environment Guide to Groundwater Authorization (AENV 2011) 

• drill six monitoring wells, including bedrock monitoring wells, to enhance the groundwater monitoring 
network and investigate the bedrock 

• groundwater monitoring and sampling  

• installation of permanent pressure transducers for long-term monitoring  

• hydraulic conductivity testing 
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• update the existing conceptual site model 

3 BACKGROUND 
Levelton Consultants Ltd. (Levelton) conducted a groundwater evaluation of the McDougall Ranch Gravel 
Pit and surrounding area in 2014 (Appendix A). Matrix conducted a hydrogeological framework and 
investigation of the project in 2018 (Matrix 2019).  

The groundwater evaluation included the existing groundwater monitoring well network located in 
Sections 14 and 15 of 026-05 W5M (Figure 1). Findings from the Levelton 2014 evaluation and Matrix 
2018 investigation were used to update this groundwater impact assessment. 

Test hole data outlining overburden, gravel thickness, depth to bedrock, and top of gravel, and bottom of 
gravel surfaces were supplied by BURNCO throughout the project area. 

4 REGIONAL SETTING 

4.1 Physiography 
The regional area is located within the South Saskatchewan River Basin. Regional topography varies, with 
topographic highs to the west and flattening to the east. Topography within a 5 km radius of the property 
is variable and ranges from about 1,350 m above sea level (asl) at the ridge tops to 1,140 m asl along the 
Bow River valley (Figure 2). The Grand Valley Creek is located on the east side of the site and the Beaupré 
Creek is on the west side, both creeks drain south to the Bow River. 

4.2 Geology 
The Foothills of Alberta are composed of heavily deformed and faulted Cretaceous-aged bedrock 
(Ollerenshaw 1978). The regional upper bedrock geology comprises a foreland basin depositional 
environment and consists of the subcropping Paskapoo Formation (Prior et al. 2013). The upper bedrock 
includes the Disturbed Belt to the west, the Paskapoo, and the Upper Scollard formations (HCL 2002). 
The Paskapoo Formation in central-northern Alberta can be subdivided into the Dalehurst, Lacombe, and 
Haynes members (Demchuk and Hills 1991). It comprises greenish sandy siltstone and mudstone with light 
grey, thick-bedded sandstone, deposited in non-marine environment (Grasby et al. 2008). 

Surficial deposits in the area are quite variable. The uplands consist of thin and discontinuous 
Pleistocene-aged draped moraine (till) overlying bedrock. The valleys consist of Pleistocene-aged 
lacustrine and fluvial deposits. Lacustrine deposits have a maximum thickness of 80 m and are located at 
the base of the Beaupré Creek and Grand Valley Creek valleys. The main surficial depositional processes 
in the study area include glacial, glaciolacustrine, glaciofluvial, and recent fluvial deposition of the modern 
day Bow River (Bayrock and Reimchen 1980; Fisher, T.G. 1999). 
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4.3 Hydrogeology 
Surficial deposits are mainly less than 50 m thick, except for linear bedrock lows where the thickness of 
surficial deposits may exceed 100 m (HCL 2002). The Buried Calgary Valley is the main linear bedrock low 
in the region and other liner bedrock lows are present in the form of meltwater channels (Shetsen 1987). 
The main surficial aquifers are sand and gravel deposits. The lower surficial deposits include pre-glacial 
fluvial and lacustrine deposits and the upper surficial deposits include glacial till deposits and meltwater 
deposits (HCL 2002). The surficial deposits can be categorized into three hydrogeological units; the sand 
and gravel of the lower surficial deposits, the saturated sand and gravel of the upper surficial deposits, 
and the unsaturated sand and gravel deposits of the upper surficial deposits (HCL 2002). The sand and 
gravel deposits are associated with the Buried Calgary Valley (HCL 2002). 

Generally, groundwaters of the surficial deposits have a total dissolved solids (TDS) concentration greater 
than 500 mg/L. Groundwaters with TDS concentrations less than 500 mg/L, mainly occur in the Disturbed 
Belt area (HCL 2002). The apparent yield in the upper sand and gravel aquifer can be greater than 
100 m3/day, northwest of the site. Apparent yields of the lower sand and gravel aquifers range from less 
than 10 m3/day to greater than 100 m3/day (HCL 2002). 

The upper bedrock in the area includes the Disturbed Belt, the Paskapoo, and the Upper Scollard 
formations. The TDS concentrations of the upper bedrock aquifers range from less than 500 mg/L to 
greater than 3,000 mg/L (HCL 2002). The apparent yield of the upper bedrock aquifers are generally 
between 10 to 75 m3/day, the areas with yields greater than 75 m3/day are associated with linear bedrock 
lows (HCL 2002). 

5 SITE DRAINAGE AND HYDROLOGY 
The site is located in the northwestern part of the Bow River Basin, which consists of an effective drainage 
area of 25,000 km2, and is drained regionally by the Bow River and its tributaries. Major tributaries include 
the Elbow and Kananaskis rivers to the south. Locally, the site is drained by an unnamed creek and the 
Bow River to the south, the Grand Valley Creek to the east, and the Beaupré Creek to the west (Figure 1). 

6 SITE GEOLOGY AND HYDROGEOLOGY 
The project is located at the edge of Deformed Belt of the Western Canadian Cordillera. Most of the 
project overlies deformed (folded and faulted) Cretaceous to Paleogene strata of the Brazeau and 
Coalspur formations (Prior et al. 2013; Figure 3). Two thrust faults within these units have specifically been 
mapped trending north-northwest to south southeast, beneath the project site. The Paleogene-aged 
Paskapoo Formation subcrops beneath the site and is inferred to be less deformed than the bedrock strata 
on the west side. All of these bedrock units comprise interbedded layers of shale, sandstone and coal 
deposited in non-marine fluvial environments (Glass 1990). 



 

 

26388-512x Municipal R 2022-09-30 final V1.0.docx 10 Matrix Solutions Inc. 

Surficial deposits overlie bedrock over most of the assessment area, except where bedrock has been 
exposed due to erosional processes. A series of boreholes have been installed in the assessment areas, 
with surficial sediments thicknesses ranging from 2 m more proximal to recent erosional features, up to 
10 m in non-eroded areas. 

The upper most sediments at the site consist of gravel, sand and gravel, clay, silty clay, and clay till. 
The main surficial depositional processes in the study area include glacial, glaciolacustrine, glaciofluvial, 
and recent fluvial deposition of the modern day Bow River (Bayrock and Reimchen 1980; Fisher, T.G. 
1999). 

A west to east cross-section and a north to south cross-section illustrating the stratigraphy at site are 
shown on Figures 4a and 4b, respectively. Cross sections A‑A’ and B-B’ (Figures 4a and 4b), show the 
overburden overlaying the sand and gravel. Across the site, the overburden thins southward, and 
the gravels show a slight thinning to the west. 

7 FIELD INVESTIGATIONS 

7.1 Safety 
Matrix personnel were required to comply with legislated, Matrix, and BURNCO health and safety 
standards. 

7.2 2021 Drilling and Wells Completion 
Matrix installed six monitoring wells across the property between November 22 and November 26, 2021, 
with the existing 12 monitoring wells (Appendix A) west of Grand Valley Creek (Figure 5), resulting in a 
18 monitoring well network to characterize site geology and hydrogeology. 

Drilling and well installation was completed using an ODEX rig; the equipment and manpower to drill and 
complete the monitoring wells were supplied by Earth Drilling of Calgary, Alberta. Matrix field personnel 
examined and recorded lithology at every 1.5 m interval. 

The wells were completed to depths between 9.1 and 41.2 m below ground surface (bgs) with 51 mm 
(2-inch) internal diameter PVC casings and slotted screens (0.010-inch) in the wellbore. The annular space 
between the screen and the wellbore was backfilled with 10-20 filter pack sand. Bentonite seal was placed 
over the sand pack, and the remainder of the annular space was filled with bentonite chips or cuttings to 
prevent the inflow of surface water (Appendix B). A protective metal surface casing with a locking cap was 
installed over the aboveground well pipe. The monitoring wells summary is included in Table 1. 

Following drilling, Solinst Levelogger® (non-vented, 10 m) pressure transducers were installed in nest well 
pair MW21-2a and MW21-2b, approximately 1 m off the bottom of the well to continuously monitor 
shallow groundwater levels. 
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7.3 Groundwater Sampling and Monitoring 

7.3.1 2018 Groundwater Sampling and Monitoring 

Groundwater monitoring wells were sampled on November 7, 2018. Field-measured parameters 
(including temperature, pH, and electrical conductivity [EC]) were collected during sampling and are 
included in Table 2. 

Groundwater samples were collected and submitted to AGAT Laboratories Ltd. in Calgary, Alberta, for 
routine chemical parameter analyses. Preservatives were added to the metals samples in the field. For 
the dissolved metal sample, water was filtered (using a 45 µm filter) before adding the preservative. 
The samples were placed in bottles supplied by AGAT and stored in coolers on ice. Groundwater sample 
analytical results are included in Tables 3 to 6. 

7.3.2 2021 Groundwater Sampling and Monitoring 

The existing well network, including one bedrock well owned by BURNCO, were sampled on October 25 
and 26, 2021. The wells drilled and installed in 2021 were sampled on November 26 and 29, 2021. 
Field-measured parameters (including temperature, pH, and EC) were collected during sampling and are 
included in Table 2. 

Groundwater samples were collected and submitted to Element Materials Technology Canada Inc. in 
Calgary, Alberta, for routine chemical parameters, dissolved metals, total metals, total suspended solids, 
and turbidity analyses. Dissolved petroleum hydrocarbons (benzene, toluene, ethylbenzene, and xylenes 
were obtained from MW21-2a and MW21-2b). Preservatives were added to the metals samples in the 
field. Dissolved metal samples were taken for all wells and water was filtered (using a 45 µm filter) before 
adding the preservative. The sample collected at MW21-1b for dissolved metals was not filtered or 
preserved in the field due to the groundwater being too turbid to filter. The samples were placed in bottles 
supplied by Element and stored in coolers on ice. Groundwater sample analytical results are included in 
Tables 3 to 6 and contain historical results. 

7.3.3 2022 Groundwater and Spring Sampling and Monitoring 

Eight springs were sampled between May 10 and May 12, 2022. Field-measured parameters (including 
temperature, pH, and EC) were collected during sampling and are included in Table 2. 

Groundwater samples were collected and submitted to Element Materials Technology Canada Inc. in 
Calgary, Alberta, for routine chemical parameters, dissolved metals, total metals, total suspended solids, 
and turbidity analyses. Preservatives were added to the metals samples in the field. Dissolved metal 
samples were filtered (using a 45 µm filter) before adding the preservative. The samples were placed in 
bottles supplied by Element and stored in coolers on ice. Groundwater and spring sample analytical results 
are included in Tables 3 to 6. 
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7.4 Hydraulic Conductivity Testing 
Hydraulic conductivity testing was conducted on November 26, 2021 at monitoring well MW21-2b. 
Further conductivity testing was conducted between May 11 and 12, 2022 at monitoring wells MW21-2a 
and MW21-1b. The hydraulic conductivity test was conducted using a slug recovery test (Appendix C). For 
each test conducted, an unvented pressure transducer was installed in the well. Hydraulic conductivity 
test analysis to determine hydraulic conductivity was facilitated using the software package AQTESOLV 
PRO™ 4.5 (HydroSOLVE 2007). 

A conventional hydraulic conductivity test was not conducted at MW21-1b. The Waterra tubing installed 
in the well was removed, resulting in a displacement of the fluid level. The slow recovery during the first 
3 days monitoring resulted in an estimated recovery time greater than 20 days resulting in a hydraulic 
conductivity of less than 10-8 m/s (Hvorslev 1951).  

7.5 Soil Aggregate Sampling and Testing 
A soil aggregate sampling and testing program was conducted on October 25, 2021, by BURNCO 
personnel. Details of the soil aggregate sampling and results are included in Appendix D. 

7.6 Field-verified Survey 
A field-verified survey (FVS) was conducted between June 18, 2018, and May 28 to September 16, 2019, 
to supplement the FVS that was conducted by Levelton in 2014 (Appendix A), and BURNCO in 2016. 
The FVS aimed to obtain baseline information about local water users and to establish their proximity to 
the site. A questionnaire modified from the Alberta Environment Guide to Groundwater Authorization 
(AENV 2011) was used to conduct an interview with the landowners. A search of well and landowner 
information from Alberta Environment and Parks (AEP) and AbaData™ (Abacus 2018) within a 1.61 km 
radius of the project site was conducted to identify residential wells. A review of the county maps and an 
open house meeting held by BURNCO was used to identify and contact landowners via telephone. At the 
discretion of the landowners, the surveys were conducted in person at the property, or over the 
telephone. A portion of the FVS was conducted by Ann McNabb and McKendrick Ranches Ltd. on the 
water sources at Ann McNabb’s and McKendrick Ranches properties.  

The field verification survey included:  

• contacting all well owners to arrange for access the wells  

• collecting GPS coordinates of the wells  

• leaving a site visit letter at the property if the landowner was not present at the residence  

The FVS summary, FVS documents supplied by Ann McNabb and McKendrik Ranches, the 2016 FVS 
completed by BURNCO, completed questionnaires, and site visit letters are included in Appendix E.  
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8 LOCAL GROUNDWATER USERS 
Matrix updated the water well and licenced water users search from 2018, by conducting a 1.61 km radius 
search surrounding the project area to identify any new water wells or licences. 

8.1 Water Wells 
A search of well information from AEP water well database (AEP 2022a) was completed on 
January 27, 2022 and identified 48 records within a 1.6 km radius of the project area (Table 7a, Figure 6). 
These include 45 water wells and three springs. The wells ranged in depth from 18.29 to 110.00 m bgs 
and the majority of the wells are listed for domestic and stock use. Based on the listed completion 
information and associated depth to bedrock for the water wells, 25 out of the 45 wells are interpreted 
to be completed in the bedrock and 3 wells (GIC 2079054, 386523, 1465045; water well numbers 8, 11, 
and 173; Table 7a) are interpreted to be completed in sand and gravel.  

The groundwater wells interpreted to be completed in the sand and gravel are located greater than 850 m 
to the northeast of the site, and are listed as for being used for domestic and stock use (Figure 6). 
The records for the remaining 17 wells did not include adequate information to determine the depth to 
bedrock. The water well information suggests that the surficial deposits are generally neither a 
dependable nor significant water supply aquifer in the area. The presence of three springs in the records 
and eight springs in the FVS (Matrix 2019) suggest that the site is near or within a groundwater discharge 
area (Table 7a; Appendix E, Table E1; Figure 6). 

8.2 Water Diversion Licences 
A search of active surface and groundwater licences within a 1.61 km (1 mile) radius of the project site 
identified 43 diversion licences as of January 28, 2021, (Table 7b, Figure 7). The search identified 
five active groundwater licences, sourced from unnamed aquifers, while the remaining 38 licences are 
granted for surface water use. Out of the 38 surface water licences, 14 are sourced from unnamed 
streams, six are sourced from the Bow River, 12 from Grand Valley Creek, four from Beaupré Creek, and 
two from surface runoff. 

Of the five active groundwater diversion licences, only one is located within the project boundary. This is 
a registered groundwater diversions (water well) license at this location and is installed within the 
bedrock. There are two registered water well diversions, proximal to the site boundary, located 
downgradient, and completed within the bedrock. Two of the registered water well diversions are located 
upgradient of the site and the remaining two registered water well diversions are located downgradient 
of the site (Figure 7).  

All six diversions on the Bow River are located downstream from the site; 11 of the unnamed streams 
diversions are located upgradient from the site; 10 Grand Valley Creek diversions are located upgradient 
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from the site all four Beaupré Creek diversions are located upgradient from the site; and one surface 
runoff diversion is upgradient of the site (Figure 7). 

9 RESULTS 

9.1 Hydrogeology of Gravel Units 

9.1.1 Groundwater Elevations 

Matrix manually measured depths to groundwater on November 7, 2018, October 25 and 26, 2021, and 
May 10, 2022, and are included in Table A. A summary of all available groundwater elevation data is 
provided in Table B. Water levels recorded in pressure transducers installed in the monitoring wells were 
reviewed and compensated for atmospheric conditions. A total of 12 hydrographs, of which 11 
hydrographs are for sand and gravel aquifer monitoring wells, were created based on available and usable 
data from July 2012 to May, 2022 (Appendix F).  

The groundwater levels varied across the study area. Generally, the wells displayed seasonal fluctuations 
ranging between 0.4 to 0.9 m and water levels were near the base of the gravel. Numerous wells display 
sudden water level increases, which suggest local rapid recharge likely from spring snow melt and runoff. 

TABLE A Gravel Units Groundwater Monitoring Well Water Level Summary 

Well ID 

Manual Water 
Level 

Depth to 
Groundwater on 

Nov. 7, 2018 
(m bgs) 

Groundwater 
Elevation on 
Nov.7, 2018 

(m asl) 

Manual Water 
Level 

Depth to 
Groundwater 
on Oct. 25/26, 

2021 
(m bgs) 

Groundwater 
Elevation on 
Oct. 25/26, 

2021 
(m asl) 

Minimum 
Depth to 

Water from 
2012 to 

2021 
(m bgs) 

Maximum 
Depth to 

Water from 
2012 to 

2021 
(m bgs) 

MW10-1 6.20 1,171.73 6.55 1,171.08 5.75 7.14 
MW10-2 5.49 1,170.73 5.46 1,170.76 5.16 6.52 
MW10-32  5.73 1,170.25 6.14 1,169.84 5.66 6.14 
MW12-1 7.51 1,171.19 7.55 1,171.15 7.19 7.79 
MW12-23 8.43 1,174.26 8.40 1,174.29 8.18 9.85 
MW12-3  5.63 1,170.40 5.57 1,170.46 5.30 7.29 
MW12-42 4.80 1,166.39 Well removed Well removed 4.80 5.20 
MW12-5 4.98 1,166.94 4.95 1,166.97 4.06 5.14 
MW12-6 10.13 1,175.27 10.13 1,175.27 9.84 10.31 
MW12-7 6.78 1,172.07 Dry Dry 5.98 7.15 
MW12-82  Dry Dry Dry Dry 7.55 7.59 
MW12-9  5.66 1,178.62 5.69 1,178.59  5.17  5.95 
MW21-2A1,3 N/A N/A 7.05 1,137.70 6.962 7.112 

1 - water level/groundwater elevation collected on November 26, 2021 
2 - water level value collected from a manual water level 
3 - water level/groundwater elevation collected up to May 10, 2022 
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TABLE B Gravel Units Available Groundwater Elevation Summary Data 

Well ID Manual Water Levels Collected Transducer Data Collected 
MW10-1 March 2012, May 2013, November 2018, October 2021 July 2012 to November 2020 
MW10-2 March 2012, May 2013, November 2018, October 2021 July 2012 to November 2020 
MW10-3 March 2012, May 2013, November 2018, October 2021 None 
MW12-1 March 2012, May 2013, November 2018, October 2021 July 2012 to October 2021 
MW12-2 March 2012, May 2013, November 2018, October 2021, 

November 2021 
July 2012 to October 2021 

MW12-3  March 2012, May 2013, November 2018, October 2021 July 2012 to October 2021 
MW12-4 March 2012, May 2013, November 2018, October 2021 None 
MW12-5 March 2012, May 2013, November 2018, October 2021 July 2012 to October 2021 
MW12-6 March 2012, May 2013, November 2018, October 2021 July 2012 to October 2021 
MW12-7 March 2012, May 2013, November 2018, October 2021  July 2012 to November 2018 
MW12-8 March 2012, May 2013, November 2018, October 2021  July 2012 to November 2020 
MW12-9 March 2012, May 2013, November 2018, October 2021 July 2012 to May 2018 
MW21-2A November 2022 November 2021 to May 2022 
1 - data unusable 

A saturated gravel thickness contour map was generated using water elevation data and the base of sand 
and gravel surface supplied by BURNCO and remains relatively unchanged from 2018. There was a general 
decrease in water levels within the sand and gravel wells from 2018 to 2021. However, with the addition 
of the new MW21-2a sand and gravel well, the saturated thickness map was updated (Figure 8) The 
gravels were moderately saturated ranging from 1 to 2 m in the east corners of the study area, where 
most of the remaining area had minimal if any water saturated gravels. (Figure 8). Determining inflow in 
areas where mining will occur in the saturated thickness zones and estimations of required water 
diversion based upon saturated thickness and mining area is included in Appendix G.  

9.1.2 Groundwater Flow  

The sand and gravel groundwater monitoring network encountered shallow groundwater at depths 
ranging from 4.95 m bgs (MW12-5) to 10.13 m bgs (MW12-6) on October 25 and 26, 2021.  

Groundwater elevations west of Grand Valley Creek, based upon groundwater monitoring well data and 
test hole data, suggests a groundwater flow to the south to southeast that generally follows topography 
(Figure 9). 

9.1.3 Precipitation and Evaporation 

Based on monthly precipitation data supplied by the Government of Canada (between 1961 and 2004), 
annual precipitation in the Cochrane area is approximately 450 mm (GoC 2018). The average annual areal 
evapotranspiration at the Calgary International Airport is 405 mm (ESRD 2013). The annual precipitation 
is greater than the annual evapotranspiration, suggesting that precipitation could support recharge of the 
shallow groundwater in the area. 
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9.2 Hydrogeology of Bedrock Units 

9.2.1 Groundwater Elevations 

Matrix manually measured depths to groundwater on November 29, 2021 and are included in Table C and 
a summary of all available groundwater elevation data is provided in Table D. Water levels recorded in 
pressure transducers installed in the monitoring wells were reviewed and compensated for atmospheric 
conditions. A hydrograph (MW21-2b nested with MW21-2a) was created based on available and usable 
data from November 29, 2021 to May 10, 2022 (Figure F11; Appendix F). 

TABLE C Bedrock Units Groundwater Monitoring Well Water Level Summary 

Well ID 

Manual 
Water Level 

Depth to 
Groundwater 
on Nov. 29, 

2021 
(m bgs) 

Groundwater 
Elevation on 

Nov. 29, 2021 
(m asl) 

Manual 
Water Level 

Depth to 
Groundwater 

on 
May 10/11, 

2022 
(m bgs) 

Groundwater 
Elevation on 
May 10/11, 

2022 
(m asl) 

Minimum 
Depth to 

Water 
from 

2018 to 
2022 

(m bgs) 

Maximum 
Depth to 

Water from 
2018 to 

2022 
(m bgs) 

MW21-1A 17.88 1,164.12 9.39 1,172.61 9.93 17.88 
MW21-1B 11.71 1,171.71 8.82 1,174.60 8.82 11.71 
MW21-2B 7.10 1,172.63 6.94 1,172.79 

 
6.31 7.51 

MW21-3 4.39 1,168.12 - - - - 
MW21-4 39.99 1,137.70 12.60 1,165.09 39.99 12.60 
Bedrock Well 5 -  23.24 1,177.74 - - 

m bgs - metre below ground surface 
m asl - metre above sea level 

TABLE D Bedrock Units Available Groundwater Elevation Summary Data 

Well ID Manual Water Levels Collected Transducer Data Collected 
MW21-1A November 2021 and May 2022 None 
MW21-1B November 2021 and May 2022 None 
MW21-2B November 2021 and May 2022 November 2021 to May 2022 
MW21-3 November 2021 and May 2022 None 
MW21-4 November 2021 and May 2022 None 
Bedrock Well 5 May 2022 None 

9.2.2 Hydraulic Conductivity  

Hydraulic conductivity response tests were conducted at MW21-2b in 2021 and at MW21-2a and 
MW21-1b in 2022. The hydraulic conductivity values were estimated to be 1 × 10-5 m/s at groundwater 
well MW21-2b and 2 × 10-4 m/s at MW21-2a. A hydraulic conductivity value at MW21-1b was not 
calculated, but the hydraulic conductivity value is estimated to be less than 1 × 10-8 m/s based on 
estimated days of recovery (Hvorslev 1951) and the recovery measurements after the initial displacement. 
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Other bedrock wells drilled in 2021 had slow recovery observed following drilling and sampling, and the 
overall permeability of the bedrock in the area is likely less than 1 × 10-6 m/s; further testing is required 
to confirm the bedrock permeability and variability. Alternatively, hydraulic conductivity of sandstone can 
range between 3 × 10-10 and 6 × 10-6 m/s (Domenico and Schwartz 1990). 

Hydraulic conductivity testing results are provided Appendix C and results included in Table 1.  

9.3 Groundwater Quality of Gravel Units 
Matrix sampled the sand and gravel wells on November 7, 2018, October 25 and 26, 2021, and 
November 26, 2021. The following groundwater monitoring wells were not sampled due to the wells 
being dry or having limited water: MW12-5, MW12-7, and MW12-8. Laboratory reports are provided in 
Appendix H. A summary of the water quality parameters collected at the gravel units are provided in Table 
E. 

TABLE E Gravel Units Water Quality Parameter Summary 

Well ID Field 
Parameters 

General and 
Inorganic 

Parameters 

Dissolved 
Metals Total Metals Hydrocarbons 

MW10-1 November 2018 
October 2021 

November 2018 
October 2021 

October 2021 October 2021 N/A 

MW10-2 November 2018 
October 2021 

November 2018 
October 2021 

October 2021 October 2021 N/A 

MW10-3 November 2018 
October 2021 

November 2018 
October 2021 

October 2021 October 2021 N/A 

MW12-1 Insufficient volume N/A 
MW12-2 November 2018 

October 2021 
November 2018 
October 2021 

October 2021 October 2021 N/A 

MW12-3  November 2018 
October 2021 

November 2018 
October 2021 

October 2021 October 2021 N/A 

MW12-41 Insufficient volume N/A 
MW12-5 Insufficient 

volume 
October 2021 Insufficient volume N/A 

MW12-6 November 2018 
October 2021 

November 2018 
October 2021 

October 2021 October 2021 N/A  

MW12-7 November 2018 November 2018 -  N/A 
MW12-8  Dry N/A 
MW12-9 November 2018 

October 2021 
November 2018 
October 2021 

October 2021 October 2021 N/A 

MW21-2A November 2021 November 2021 November 2021 November 2021 November 2021 

1 - well removed between November 2018 and October 2021. 
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9.3.1 Field-measured Parameters 

Field-measured parameters are provided in Table 2. Field-measured pH values ranged from 7.6 (MW10-3) 
to 8.2 (MW12-2) and were below Tier 1 guidelines. Field-measured EC values ranged from 520 µs/cm 
(MW10-3) to 920 µs/cm (MW12-3). Field-measured turbidity values ranged from 124 NTU (MW12-6) and 
840 NTU (MW10-2). 

9.3.2 General and Inorganic Parameters 

General and inorganic parameter results for groundwater samples collected are provided in Table 3. 
All parameters analyzed were generally below Tier 1 guideline parameters. Groundwater samples 
exceeding Tier 1 guidelines are summarized below: 

• nitrate-nitrogen (NO3-N): exceeded Tier 1 guidelines at MW10-1 (4.79 to 11.5 mg/L), and MW12-5 
(3.77 mg/L).  

• TDS: exceeded Tier 1 guidelines at MW12-3 (533 to 568 mg/L), MW10-2 (568 mg/L), and MW12-6 
(641 mg/L).  

Turbidity results were elevated in groundwater samples from most of the wells and ranged from 6 NTU at 
MW12-2 to 26,800 NTU at MW21-2a. Total suspended solids (TSS) were also elevated at most wells and 
ranged from 16 mg/L at MW12-2 to 4,340 mg/L at MW21-2a. 

A piper diagram for the sand and gravel wells was generated (Figure 10a), generally the groundwater 
within the gravels is a sulphate-type groundwater. Wells MW12-2, and MW12-3, MW12-5 were higher in 
sodium-potassium and carbonate-bicarbonate concentrations compared to the other wells. 

9.3.3 Dissolved Metals 

Dissolved metals parameter results for groundwater samples are provided in Table 4. All parameters 
analyzed were generally below Tier 1 guidelines. Groundwater samples exceeding Tier 1 guidelines are 
summarized below: 

• aluminum (Al): exceeded Tier 1 guidelines at MW10-1 (0.131 mg/L) and MW21-2a (0.558 mg/L). 

• iron (Fe): exceeded Tier 1 guidelines at MW21-2a (1.3 mg/L). 

• manganese (Mn): exceeded Tier 1 guidelines at MW10-3 (0.055 mg/L), MW12-9 (0.187 mg/L), and 
MW21-2a (0.095 mg/L). 

9.3.4 Hydrocarbons 

Hydrocarbon parameter results for groundwater sample collected at MW21-2a are provided in Table 6. 
All parameters analyzed were below Tier 1 guidelines and laboratory detection limits. 



 

 

26388-512x Municipal R 2022-09-30 final V1.0.docx 19 Matrix Solutions Inc. 

9.4 Groundwater Quality of Bedrock Units 
Matrix sampled the bedrock wells in November 2021 and February, 2022. Laboratory reports are provided 
in Appendix H. A summary of the water quality parameters collected at the bedrock unit wells are 
provided in Table F.  

TABLE F Bedrock Units Water Quality Parameter Summary 

Well ID Field 
Parameters 

General and 
Inorganic 

Parameters 

Dissolved 
Metals Total Metals Hydrocarbons 

MW21-1A November 2021 November 2021 November 2021 November 2021 - 
MW21-1B November 2021 November 2021 November 2021 November 2021 - 
MW21-2B November 2021 November 2021 November 2021 November 2021 November 2021 
MW21-3 November 2021 November 2021 November 2021 November 2021 - 
MW21-4 November 2021 November 2021 November 2021 November 2021 - 
Bedrock Well 5 February 2022 February 2022 February 2022 February 2022 - 

9.4.1 Field-measured Parameters 

Field-measured parameters are provided in Table 2. Field-measured pH values ranged from 8.7 (MW21-4) 
to 9.67 (MW21-1b). MW21-1a, MW21-1b, MW21-2b, MW21-3, and MW21-4 all exceeded pH Tier 1 
guidelines of 6.5 to 8.5 (Table 2; AEP 2019). Field-measured EC values ranged from 390 µs/cm (MW21-2b) 
to 1,800 µs/cm (MW21-1a), and were below Tier 1 guidelines. Field-measured turbidity values ranged 
from 157 NTU (MW21-4) to >1,000 NTU (MW21-1b). 

9.4.2 General and Inorganic Parameters 

General and inorganic parameter results for groundwater samples collected are provided in Table 3. 
All parameters analyzed were generally below Tier 1 guidelines parameters. Groundwater samples 
exceeding Tier 1 guidelines are summarized below: 

• laboratory pH: concentrations exceeded Tier 1 guidelines at MW21-1a (8.69), MW21-1b (9.38), 
MW21-2b (9.31), and MW21-3 (8.97). 

• sodium: concentrations exceeded Tier 1 guidelines at MW21-1a (388), MW21-1b (354), MW21-2b 
(202), MW21-3 (202), and MW21-4 (346). 

• chloride: MW21-1a (125 mg/L) exceeded Tier 1 120 mg/L chloride concentration. 

• TDS: exceeded Tier 1 guidelines at MW21-1a (942 mg/L), MW21-1b (872 mg/L), MW21-2b (516 mg/L) 
and MW21-4 (1010 mg/L), and Bedrock Well 5 (521 mg/L). 

Turbidity results were elevated at some of the groundwater samples from wells and ranged from 0.6 NTU 
at Bedrock Well 5 to 59,300 NTU at MW21-1b. The TSS results were also elevated at some wells and 
ranged from <2 mg/L at Bedrock Well 5 to 25,700 mg/L at MW21-1b. 
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A piper diagram for the piper diagram wells was generated (Figure 10b), generally the groundwater within 
the gravels is a sodium-sulphate-type groundwater. Bedrock Well 5 was lower in sodium-potassium 
concentrations and higher magnesium concentrations. 

9.4.3 Dissolved Metals 

Dissolved metals parameter results for groundwater samples are provided in Table 4. All parameters 
analyzed were generally below Tier 1 guidelines. Groundwater samples exceeding Tier 1 guidelines are 
summarized below: 

• aluminum: exceeded Tier 1 guidelines at MW21-1a (0.085 mg/L), MW21-1b (0.079 mg/L), MW21-2b 
(0.19 mg/L), and MW21-3 (0.089 mg/L). 

• antimony (Sb): exceeded Tier 1 guidelines at MW21-1b (0.0166 mg/L), MW21-2b (0.0742 mg/L), 
MW21-4 (0.0091 mg/L). 

• arsenic (As): exceeded Tier 1 guidelines at MW21-1b (0.0991 mg/L), MW21-2b (0.666 mg/L), MW21-3 
(0.0837 mg/L), and MW21-4 (0.0524 mg/L). 

• copper (Cu): exceeded Tier 1 guidelines at MW21-1b (0.03 mg/L). 

• manganese: exceeded Tier 1 guidelines at Bedrock Well 5 (0.22 mg/L). 

• selenium: exceeded Tier 1 guidelines at MW21-1a (0.0054 mg/L), MW21-1b (0.0102), MW21-2b 
(0.0853 mg/L), MW21-3 (0.0039 mg/L), and MW21-4 (0.0079 mg/L). 

• silver: exceeded Tier 1 guidelines at Bedrock Well 5 (0.00018 mg/L). 

• zinc: exceeded Tier 1 guidelines at Bedrock Well 5 (0.035 mg/L). 

9.4.4 Hydrocarbons 

Hydrocarbon parameter results for groundwater sample collected at MW21-2b are provided in Table 6. 
All parameters analyzed were below laboratory detection limits. 

9.5 Groundwater Quality of Springs 
Matrix sampled the known spring locations on May 10 and 12, 2022. All of the springs were sampled for 
general and inorganic parameters, dissolved metals, and totals metals except for Mud Spring 1. The 
dissolved metals were field-filtered. The Mud Spring 1 was not sampled due to the water being stagnant 
with no observable flow and livestock present at the spring. Laboratory reports are provided in 
Appendix H. A summary of the water quality parameters collected at the springs are provided in Table F. 

9.5.1 Field-measured Parameters 

Field-measured parameters are provided in Table 2. Field-measured pH values ranged from 7.4 (NE Spring 
#1) to 8.3 (South Spring) and were below Tier 1 guidelines. Field-measured EC values ranged from 
555 µs/cm (NE Spring #2) to 988 µs/cm (Beaupré Spring #1]). Field-measured turbidity values were 
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generally below 1 NTU with the highest at (Bedrock Spring #2 (4.01 NTU) followed by 3.86 NTU at the 
Beaupré Spring #1). The temperatures of the spring water ranged from 7.4 to 11.2 deg C.  

9.5.2 General and Inorganic Parameters 

General and inorganic parameter results for groundwater samples collected are provided in Table 3. 
All parameters analyzed were generally below Tier 1 guidelines parameters. Groundwater samples 
exceeding Tier 1 guidelines are summarized below: 

• pH:  exceeded Tier 1 8.5 pH guideline at the South Spring (8.52). 

• nitrate-nitrogen (NO3-N): exceeded Tier 1 guidelines at NE Spring #2 and at the South Spring. 

• TDS: exceeded Tier 1 guidelines at Beaupré Spring #1, #2, and #3, and NE Spring #1.  

A piper diagram for the sand and gravel wells was generated (Figure 10c); generally the groundwater from 
springs were a sulphate-type groundwater, with the major ions chemistry being more consistent with the 
sand and gravel groundwater monitoring wells than the bedrock.  

9.5.3 Dissolved Metals 

Dissolved metals parameter results for spring water samples are provided in Table 4 and total metal 
parameter analytical results are provided in Table 5. All dissolved metal parameters analyzed were below 
Tier 1 guidelines. For total metal parameters analyzed, only the aluminum (Al) exceeded Tier 1 guideline 
(guideline for aquatic life exposure) at Beaupré Spring #1, and NE Spring #1. 

9.6 Quality Control Sampling  
In accordance with Matrix’s standard practices, quality control (QC) protocols were followed for sampling. 
The QC measures included the collection and analysis of a duplicate sample, as well as a review of the 
results for the laboratory QC samples. Duplicate samples assist in monitoring the quality of sampling and 
analysis, and the QC results for the duplicate is presented in Tables 8a to 8c. 

The reproducibility of the duplicate sample, except for turbidity and Titanium (Ti), were judged to be 
acceptable, with all relative percent difference values less than 30%. The poor reproducibility of turbidity 
is not unexpected and dependent upon how and when the sample is collected; some of the suspended 
solids in the samples will settle quickly and alter the turbidity values.   

9.7 Field-verified Survey 
Matrix conducted a FVS of all existing water users within the 1.61 km radius of  
the project site between June 18, 2018 and May 28 to September 16, 2019, by contacting landowners 
within the 1.61 km radius. The FVS aimed to obtain baseline information about local water users and to 



 

 

26388-512x Municipal R 2022-09-30 final V1.0.docx 22 Matrix Solutions Inc. 

establish their proximity to the BURNCO assessment areas. The supporting FVS documents and results are 
provided in Appendix E and Table E1.  

Based on information obtained from the GIC (AEP 2022a) and AbaData™ (Abacus 2018), there are 29 wells 
within a 1.61 km of the search radius. The FVS survey, based upon landowner responses, identified 21 
wells within the search radius, as well as three springs and one dugout (Figure 6). 

Only two landowners had an identifiable GIC well (Appendix E). Generally, all field-verified wells are 
operational and used for domestic, livestock, and gardening purposes except for Mr. Dutchik’s abandoned 
well (not in use) and Ms. Decagny’s dugout well (dry). Matrix was unable to confirm the total depth and 
static water levels of the wells while in the field either due to well inaccessibility or permission was not 
granted (landowner discretion).  

Based on the well completion depths listed in Appendix E, Table E1, it is unlikely that any of the privately 
owned water wells within the search radius are withdrawing from the shallow gravel deposits except for 
Mr. Cornish’s North Well, Ms. McNabb’s Stock Water Well 1. 

10 GROUNDWATER FLOW DISCUSSION 
Groundwater flow within the sand and gravel across the site is interpreted to flow to the south to 
southeast and generally follows topography. In the eastern portion of the site the flow varied from south 
to southwest with a western component in the northern portion (Figure 9).  

The bedrock groundwater monitoring network installed in November 2021 encountered groundwater at 
depths ranging from 4.39 m bgs (MW21-3) to 40.94 m bgs (MW21-4) The groundwater flow within the 
bedrock at site generally follows topography and is uncertain in localized areas due to varying water levels, 
and slow water level recovery in the low permeability bedrock. However, groundwater flow in the bedrock 
within the proximity of the current operation is expected to mirror the sand and gravel and flow to the 
south and east, towards the Bow River and Grand Valley Creek. Future water level monitoring will provide 
a better understanding of the bedrock flow regime. 

Vertical hydraulic gradients were calculated based on measured water levels at nested triplicate pairs 
MW12-2/MW12-1a/MW12-1B and nest pairs MW21-2a and MW21-2b on November 26, 2021 and 
May 11, 2022. These nested well pairs include a shallow sand and gravel well and a deeper bedrock well. 
A summary of the results are provided in Table G.  
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TABLE G Vertical Hydraulic Gradients 

Well ID 
Vertical Gradient (m/m) Flow Condition 

November 2021 May 2022 November 2021 May 2022 
MW12-2 and MW21-1A 1.2 0.3 Downward flow (recharge) 
MW12-2 and MW21-1B 0.16 -0.02 Downward flow 

(recharge) 
Upward flow 
(discharge) 

MW21-2a/b -0.02 -0.03 Upward flow (discharge) 

Both downward and upward gradients were observed between the sand and gravel and bedrock interface 
across the site. The groundwater elevations at the nested well pair MW21-2a (sand and gravel) and 
MW21-2b (bedrock) are presented in Appendix F, Figure F11. The groundwater level at MW21-2b 
fluctuated approximately 1.2 m and the shallower nested well (MW21-2a), completed in the overlying 
sand and gravel, fluctuated approximately 0.15 m in the same time span. Vertical gradients varied at the 
nested well pair, displaying both upward and downward gradients between November 29, 2021 and 
May 10, 2022. The upward gradient was more prevalent.  

Groundwater temperatures between the nested well pair differed by approximately 1.5oC in 
December 2021 and a decrease of approximately 0.75oC was observed at MW21-2a whereas MW21-2b 
had a slight increase in temperature. The varying groundwater levels observed at MW21-2b compared to 
MW21-2a suggests the bedrock is not significantly influencing the sand and gravel, and bedrock flow 
systems behave somewhat independently at this location. 

11 WATER QUALITY DISCUSSION 

11.1.1 Groundwater Quality 

Dissolved metals parameters for groundwater samples collected across the site in 2021 exceeded Tier 1 
guidelines for aluminum, antimony, arsenic, copper, iron, manganese, and selenium. These exceedances 
are considered to be naturally occurring within the groundwater, particularly aluminum within the sand 
and gravel and bedrock, manganese within the sand and gravel, and antimony, arsenic, and selenium 
within the bedrock.  

11.1.2 Groundwater Total Metals Analyses 

Total metal analyses are generally not conducted for assessing water quality of the groundwater moving 
through the subsurface as the total metals analyses does not reflect the actual groundwater quality. 
The total metals analyses of groundwater samples were undertaken to assess the potential impact of pit 
operations, which could result in turbid water being produced by pit activity conducted below the water 
table, gravel washing activities, and surface water infiltration in disturbed areas.  

The high TSS concentration was likely a product of sampling the groundwater monitoring wells with 
dedicated bailers and Waterra tubing. Bailers and Waterra tubing create agitation within the water 
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column and screen section and stir up any settled particles within the well or sand pack. The TSS and 
turbidity concentrations could be reduced with significant well development or low flow sampling 
methods. However, significant well development and low flow sampling methods were not considered 
viable due to the limited available head within the water column. 

Total metals parameter results for groundwater samples are provided in Table 5. Generally, most sand 
and gravel groundwater exceeded Tier 1 guidelines for freshwater aquatic life for aluminum, arsenic, 
barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, uranium, 
and zinc. The total metal parameters for bedrock wells indicated that most wells exceeded Tier 1 
guidelines.  

There were significant increases in aluminum, arsenic, cadmium, copper, iron, lead, manganese, mercury, 
silver, and zinc in the total metals concentrations over the dissolved concentrations and are highly 
correlated to the TSS concentrations and turbidity.  

11.1.3 Aggregate Characterization 

The soil aggregate sample collection and laboratory testing conducted by BURNCO at the West Cochrane 
Gravel Pit in 2021 was undertaken to compare the sand and gravel characteristics in the pit area to the 
sands and gravels on the north bank of the Bow River. An overview of the sampling and testing results is 
presented in Appendix D. 

The aggregate analyses identified the following: 

• Comparison of Bow River (riverbank) sediments and operating pit area sediments salinity analyses 
results indicated average parameter concentrations of the chloride and potassium ions were 
significantly higher (150%) in the near operating pit samples and whereas the river bank samples had 
significantly higher (1.50%) calcium, sodium, and sulphate concentrations. None of the samples 
exhibited concentrations of major ions of concern.  

• Pit area samples exhibited leachate metal concentrations which were significantly lower (ratio of 43 
to 63% for pit area to riverbank samples) than the riverbank deposits. Similar concentrations for 
molybdenum and selenium were identified for pit and riverbank sediments.  

11.1.4 Potential Impact Implications 

The aggregate characterization indicates that the pit sands and gravels have a lower ability to release 
metals into the groundwater than the river bank deposits. Nevertheless, the groundwater results for the 
total metals analyses and the aggregate characterization highlights the need to ensure that pit operations 
undertake operating procedures to minimize generation of high sediment laden surface water and to 
control and contain turbid surface water. This is of particular concern if turbid surface water is allowed to 
overflow directly into an aquatic environment.  
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Where turbid surface water infiltrates the subsurface and recharges the groundwater, the native sand 
and gravel deposit will act as a suitable filter to reduce and eliminate suspended solids in water and 
mitigate any potential impact. Minimizing the generation of high turbid water combined with allowing the 
natural sand and gravel to filter the water will result in minimal, if any, impact. 

12 SUMMARY 
Based on information gathered and reviewed: 

• Surficial deposits are Pleistocene and Holocene sands and gravels. 

• The groundwater investigation and monitoring network was expanded by installing one additional 
sand and gravel and five bedrock groundwater monitoring wells in 2021 inside the existing operating 
site, to depths ranging from 9.94 to 41.16 m bgs. The top of bedrock depths ranged from 3.35 to 
10.21 m bgs at the new monitoring well locations. Additionally, an onsite bedrock well has been added 
to the monitoring network to establish baseline conditions and provide go forward monitoring 
locations.  

• Depths to groundwater in sand and gravel wells across site ranged from 4.06 to 12.79 m bgs between 
2012 and 2022. Groundwater flows were generally south to southeast. The estimated saturated 
gravels are thickest in the northeast portion of the study area and saturation decreases to the west.  

• Depths to groundwater in bedrock wells across site ranged from 4.39 to 11.65 m bgs between 2018 
and 2022 within the current operational area. 

• The shallow groundwater at site displays seasonal trends and water levels are generally near the base 
of the gravel deposits. Based on expected precipitation and evaporation values, the site may support 
recharge of shallow groundwater in the area. 

• Sand and gravel groundwater was generally below Tier 1 guidelines except for nitrite- and 
nitrate-nitrogen, TDS, and numerous dissolved and total metals. Groundwater in sand and gravel wells 
is generally a sulphate-type groundwater. Groundwater in the east north area of the site had elevated 
chloride concentrations which likely has a groundwater flow component from bedrock. The 
groundwater did not meet Tier 1 aquatic life criteria. 

• Bedrock groundwater was generally below Tier 1 guidelines except for pH, sodium, chloride, TDS, and 
numerous dissolved and total metals. Groundwater in bedrock wells is generally a sulphate -type 
groundwater. The groundwater did not meet Tier 1 aquatic life criteria. 

• The elevated concentrations of total and dissolved metals are attributed to the suspend solids within 
the groundwater and is not a reflection of the true groundwater make up at site. 
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• Although the aggregate characterization indicates that the pit sands and gravels have a potential to 
release metals into the groundwater the propensity to do so is significantly lower than the Bow River 
riverbank sand and gravel deposits.  

• Only three registered groundwater well records out of 45 and one non-registered well from the FVS 
was completed within sands and gravels within a 1.61 km radius of the project site. Three springs 
were identified within a 1.61 km radius, suggesting the site could be proximal to a groundwater 
discharge area. 

• There were 43 groundwater and surface water licenced users identified within a 1.61 km radius of the 
project site. There are five active groundwater licences sourced from unnamed aquifers and 38 
licences are granted for surface water use. 

Based upon the information reviewed, the potential impacts of future operations on nearby groundwater 
and surface water resources are expected to be minimal with best management practices. 

13 POTENTIAL IMPACTS OF AGGREGATE DEVELOPMENT 
Potential impacts of aggregate mining operations on surrounding groundwater sources and surface water 
bodies can include: 

• increased sediment load (particularly in surface water bodies down slope of mining area) 

• chemical release (spills) into the environment (through surface water infiltration and groundwater 
flow) 

• induced water table drawdown (from dewatering) 

• increased infiltration of water from mining operations due to removal of soil cover 

The removal of the silty clay (where present) at site, will remove a natural barrier to potential 
contamination of the groundwater from surface spills. Any contaminant spilled at surface during or after 
operations would preferentially flow either vertically through the porous gravel and bedrock to the water 
table or along preferentially pathways (secondary permeability/fractures) in the bedrock. From below the 
water table it would follow groundwater flow direction (south to southeast) towards Beaupré Creek and 
the Bow River. Any contamination could potentially flow into the underlying bedrock, posing a risk to the 
aquifer or any downgradient water well user in the area. There are no know residential well users within 
the project boundary or downgradient.  

Turbid (high TSS and turbidity) surface water, as a result of gravel pit operations, entering the groundwater 
flow system will be naturally filtered by the sand and gravel deposits, and therefore, have limited impact 
on groundwater quality. Although possible but very unlikely, turbid surface water in the mining area if 
directly in contact with highly fractured permeable zones within the bedrock could potentially impact 
groundwater. However, given the lack of evidence of these highly fractured bedrock zones, groundwater 
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flow velocity, travel distance from mine operations to surface water bodies, and adherence to the code 
of practise for gravel pit operations, the risk of turbid surface water to adversely impact groundwater 
quality any appreciable distance (100 m) or nearby natural surface water bodies is low. Groundwater 
monitoring at spring locations and groundwater wells will be conducted in the operational areas to 
confirm groundwater quality. 

Should operations occur directly on fractured bedrock especially in close proximity of water bodies, 
consideration should be given to minimizing infiltration of turbid water or contaminants by placing either 
a layer of low permeability material or a bed of suitable sand and gravel to act as a filter. A layer of the 
natural sand and gravel should be left in place in areas where stormwater and infiltration ponds are being 
proposed.  

Due to the generally low saturation and shallow water table (near the base of the gravel), dewatering at 
site may be limited. Water well records also indicate that the wells in the vicinity of the site are completed 
in bedrock aquifers at various depths. As dewatering of the saturated gravels at site will be limited to the 
operational area, and will not significantly alter the water table, impact to users in the area will be limited. 
A bailing strategy for resource removal will likely result in higher TSS compared to dewatering. Potential 
environmental impacts can be eliminated or minimized with engineering controls implemented at 
construction and as part of ongoing operations. 

Elevated total metals compared to dissolved metals within the groundwater was observed in 2021. 
The significant difference in total metals concentrations to dissolved metals concentrations were 
attributed to the high concentration of TSS and turbidity of the sampled groundwater and a result of the 
sampling method; the in situ groundwater moving through the soils would not be expected to have high 
TSS or turbidity. 

Potential impacts of future aggregate operations on the groundwater and surface water are expected to 
be minimal with best management practices and a groundwater monitoring network and sampling 
program. 

14 GROUNDWATER MONITORING PROGRAM 
Matrix recommends using the existing installed groundwater monitoring wells, identified springs, and 
participatory landowner wells as part of a groundwater monitoring network to complete the groundwater 
monitoring program. As gravel operations expand beyond the current mining footprint, it is expected that 
additional groundwater monitoring wells will be added to the network to define the hydrogeological 
conditions up and downgradient of operations. Recommendations and considerations for the 
groundwater monitoring program are outlined in Table H.  
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TABLE H Groundwater Monitoring Program  

Monitoring 
Parameters Considerations 

Monitoring network 
design 

• Use existing groundwater and springs network, revise and modify as major pit expansion occurs. 
• During gravel pit operations, if the groundwater conditions are not as expected, additional groundwater monitoring wells to assess 

groundwater levels and quality may be required.  
Baseline monitoring • In addition to the baseline information collected on the existing and future monitoring well locations and identified springs, BURNCO will 

complete a baseline monitoring program for any existing residential water well located within 400 m of the project boundary if requested by 
the owner. 

• Such baseline water monitoring shall be completed by a third-party-party consultant and for a period of two (2) years which will include the 
following:  

• A two-hour pumping test will be completed to characterize groundwater flow rates in relation to aquifer drawdown. These pumping tests will 
be completed once at the start of the baseline testing program. 

• Automatic water level recorders will be installed at each water well to determine the baseline water levels and seasonal fluctuations. Water 
levels will be collected for a period of two years and downloaded biannually. 

• Groundwater samples will be collected to characterize the water quality, including hydrocarbons, dissolved metals, general chemistry 
parameters and turbidity. Samples will be collected biannually for a period of two years (4 samples per location). 

Assessment of 
monitoring results 

• The monitoring results should be reviewed within a week of receiving the results to identify any groundwater quality issues. If necessary, the 
results should be confirmed or resampled as required. 

Ongoing monitoring   •  During operation of the West Cochrane Gravel Pit, BURNCO will monitor groundwater water levels and quality. Continuous monitoring will 
occur in no less than four locations per excavation area. This will include: 

• Two locations in the unconfined aquifer (sand and gravel): 1 monitoring location upgradient from the excavation area; and one monitoring 
location downgradient from the excavation area. 

• Two locations in the confined aquifer (bedrock): 1 monitoring location upgradient from the excavation area; and one monitoring location 
downgradient from the excavation area. 

• As part of this ongoing monitoring, BURNCO will retain a third-party consultant to collect ongoing groundwater information in addition the data 
collected as part of the baseline water monitoring: 

• Automatic water level recorders will be maintained at each monitoring location to monitor water levels and seasonal fluctuations. Data will be 
collected annually.  

• Groundwater samples will be collected at each monitoring location to characterize the water quality, including routine, dissolved metals, 
turbidity, total suspended solids, and petroleum hydrocarbon parameters. Such sampling and testing will be completed annually. 

• Monitoring data shall be compiled into a database and statistical methods such as control charts and trend analysis will be utilized to capture 
any changes from baseline conditions. 

• If groundwater diversion is conducted, the groundwater discharge water quality should be monitored periodically. 
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Reference:  Data obtained from AltaLIS © Government of Alberta and GeoBase® used under license.  GDM transportation infrastructure data provided by IHS © 2022 used under license.
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Reference:  Data obtained from AltaLIS © Government of Alberta and GeoBase® used under license.  GDM transportation infrastructure data provided by IHS © 2022 used under license.

Figure

Saturated Gravel Thickness
in the Project Area
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Ń!
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Groundwater Flow Map -
Sand and Gravel Wells October 2021

Burnco Rock Products Ltd.
Burnco West Cochrane #2 Gravel Pit
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2021/2022 Piper Diagram -           
Sand and Gravel Wells
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Instructions for Formatting a Piper Diagram in CorelDraw

1. Insert Piper.PDF into CorelDraw file.
2. Size green box to fit the from the top of the diamond to the bottom of the triangles.
3. Scale green box to 110%
4. Select green box and piper data, change vertical dimension to 154 mm
5. Select green box and piper data and move from top of diamond to intersection of red box and blue line
6. If fit is good, ungroup piper data and remove triangles, diamond and green box.
7. Select all piper data (not including text) and change outline width to 0.25 mm
8. Remove background masks from legend text
9. Move piper data and legend -250 mm
10. Adjust legend as needed.
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2021/2022 Piper Diagram -         
Bedrock Wells
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Instructions for Formatting a Piper Diagram in CorelDraw

1. Insert Piper.PDF into CorelDraw file.
2. Size green box to fit the from the top of the diamond to the bottom of the triangles.
3. Scale green box to 110%
4. Select green box and piper data, change vertical dimension to 154 mm
5. Select green box and piper data and move from top of diamond to intersection of red box and blue line
6. If fit is good, ungroup piper data and remove triangles, diamond and green box.
7. Select all piper data (not including text) and change outline width to 0.25 mm
8. Remove background masks from legend text
9. Move piper data and legend -250 mm
10. Adjust legend as needed.
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2021/2022 Piper Diagram -       
Springs

10c

2080Ca

60

40

20
M

ag
ne

si
um

 (M
g)

CATIONS ANIONS

Chloride (Cl)
8060402060 HCO  + CO3 3 Cl

80

60

40

20

20

40

60

80

80

60

40

2080

40

SO4Mg

Calcium
 (Ca) + M

agnesium
 (M

g)Su
lp

ha
te

 (S
O

) +
 C

hl
or

id
e 

(C
l)

4

Sodium
 (Na) + Potassium

 (K)

Ca
rb

on
at

e 
(C

O
) +

 B
ic

ar
bo

na
te

 (H
CO

)

3

3

80

60

40

20

80

60

40

20

20

40

60

80 80

60

40

20

Na + K

%meq/L

Sulphate (SO
)4

Calcium (Ca)

Instructions for Formatting a Piper Diagram in CorelDraw

1. Insert Piper.PDF into CorelDraw file.
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TABLE 1
Monitoring Well Summary
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Depth (m)

25,26-Oct-21 29-Nov-21 11-May-22
Monitoring Ground Top of Ground Ground Ground Grnd. to Grnd. to Top of Grnd. to Top of Grnd. to Top of Grnd. to Hydraulic Method Stratigraphy of

Well Surface Casing Water Water Water Top of Base of Casing to Water Casing to Water Casing to Water Conductivity  Screened Interval
Screen Screen Water Water Water (m/s)

Sand and Gravel Wells
MW10-1 1177.63 1178.05 1171.08 --- --- 6.8 9.8 6.97 6.55 --- --- --- --- --- --- sand and gravel
MW10-2 1176.22 1177.26 1170.76 --- --- 5.5 8.5 6.50 5.46 --- --- --- --- --- --- sand and gravel, gravel
MW10-3 1175.98 1176.65 1169.84 --- --- 6.1 9.1 6.80 6.14 --- --- --- --- --- --- sand and gravel
MW12-1 1178.70 1179.46 1171.15 --- --- 6.1 7.6 8.31 7.55 --- --- --- --- 2E-04 BR sand and gravel, sandstone
MW12-2 1182.69 1183.46 1174.29 1174.24 1174.28 9.9 11.4 9.17 8.40 9.22 8.45 9.19 8.41 6E-05 BR sand and gravel, sandstone
MW12-3 1176.03 1177.01 1170.46 --- --- 6.0 7.5 6.55 5.57 --- --- --- --- --- --- sand and gravel
MW12-4 1171.19 1172.15 well removed --- --- 3.7 5.2 --- --- --- --- --- --- --- --- sand and gravel
MW12-5 1171.92 1172.78 1166.97 --- --- 3.7 5.2 5.81 4.95 --- --- --- --- --- --- sand and gravel
MW12-6 1185.40 1186.19 1175.27 --- --- 9.9 11.4 10.92 10.13 --- --- --- --- --- --- sand and gravel, clay till
MW12-7 1178.85 1179.78 dry --- --- 5.7 7.2 --- --- --- --- --- --- 3E-04 BR sand and gravel, sandstone
MW12-8 1183.87 1184.72 dry --- --- 6.1 7.6 --- --- --- --- --- --- --- --- sand and gravel, silty clay
MW12-9 1184.28 1185.04 1178.59 --- --- 7.0 8.5 6.45 5.69 --- --- --- --- 6E-05 BR sand and gravel
MW21-2a 1179.56 1180.49 --- 1172.51 1172.55 6.1 9.1 --- --- 7.98 7.05 7.95 7.01 2E-04 D gravel

Bedrock Wells
MW21-1a 1182.00 1182.95 --- 1164.12 1172.60 13.3 18.3 --- --- 18.83 17.88 10.35 9.40 --- --- sandstone
MW21-1b 1183.42 1184.21 --- 1171.71 1174.60 24.5 30.5 --- --- 12.50 11.71 9.61 8.82 --- --- sandstone and siltstone
MW21-2b 1179.73 1180.67 --- 1172.63 1172.79 13.2 18.2 --- --- 8.04 7.10 7.88 6.94 --- --- sandstone
MW21-3 1172.51 1173.41 --- 1168.09 1160.82 9.6 12.6 --- --- 5.32 4.39 12.59 11.69 --- --- sandstone
MW21-4 1177.69 1178.64 --- 1137.70 1166.04 29.2 41.2 --- --- 40.94 39.99 12.60 11.65 --- --- sandstone

Bedrock Well 5 1200.98 1201.13 --- --- 1177.74 --- --- --- --- --- --- 23.39 23.24 --- --- ---

Notes:
g  - elevations are geodetic

masl  - metres above sea level
---  - not available

BR  - Bouwer and Rice method (1976)
D  - Dagan method (1978)

Elevationg (masl)

29-Nov-2125,26-Oct-21 11-May-22
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TABLE 2
Groundwater Quality Results - Field Parameters 
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample Field Temp Field pH Field EC25 Field Turbidity
Well Date Number °C µS/cm NTU

Sand and Gravel Wells
MW10-1 07-Nov-18 26388181107005 5.7 8.2 700
MW10-1 25-Oct-21 26388211025004 1.5 8.0 870 503

MW10-2 07-Nov-18 26388181107007 6.6 7.6 770
MW10-2 25-Oct-21 26388211025002 2.5 7.7 830 840

MW10-3 07-Nov-18 26388181107008 6.9 7.6 520
MW10-3 25-Oct-21 26388211025001 5.6 7.8 580 803

MW12-1 07-Nov-18 insufficient volume --- --- ---
MW12-1 25-Oct-21 insufficient water --- --- --- ---

MW12-2 07-Nov-18 26388181107010 4.9 8.0 770
MW12-2 25-Oct-21 26388211025006 8.2 8.2 820 132

MW12-3 07-Nov-18 26388181107006 5.6 7.8 840
MW12-3 25-Oct-21 26388211025003 8.5 7.87 920 495

MW12-4 07-Nov-18 insufficient volume --- --- ---
MW12-4 25-Oct-21 well removed --- --- --- ---

MW12-5 07-Nov-18 insufficient volume --- --- ---
MW12-5 25-Oct-21 insufficient water --- --- --- ---

MW12-6 07-Nov-18 26388181107009 5.3 7.7 670
MW12-6 25-Oct-21 26388211025008 7.1 7.8 780 124

MW12-7 07-Nov-18 26388181107002 4.8 7.8 750
MW12-7 25-Oct-21 dry --- --- --- ---

MW12-8 07-Nov-18 dry --- --- ---
MW12-8 25-Oct-21 dry --- --- --- ---

MW12-9 07-Nov-18 26388181107003 6.0 7.7 550
MW12-9 25-Oct-21 26388211025007 4.5 7.95 660 753

MW21-2a 26-Nov-21 26388211126001 8.6 8.0 840 400

Alberta Tier 1 - Natural Areas* NS 6.5-8.5P NS NS
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TABLE 2
Groundwater Quality Results - Field Parameters 
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample Field Temp Field pH Field EC25 Field Turbidity
Well Date Number °C µS/cm NTU

Bedrock Wells
MW21-1a 29-Nov-21 26388211129004 3.3 9.3 1800 740

MW21-1b 29-Nov-21 26388211129005 3.8 9.7 1420 >1000

MW21-2b 26-Nov-21 26388211126003 7.8 9.4 390 288

MW21-3 29-Nov-21 26388211129006 5.9 9.6 --- 425

MW21-4 29-Nov-21 26388211129007 6.8 8.7 1550 157

Bedrock Wells
Beaupre Spring #1 10-May-22 26388220510105 9.3 8.0 988 3.86

Beaupre Spring #2 10-May-22 26388220510104 7.4 7.8 785 0.45

Beaupre Spring #3 10-May-22 26388220510106 8.4 7.6 902 0.28

Bedrock Spring #1 12-May-22 26388220512108 7.5 7.8 778 0

Bedrock Spring #2 12-May-22 26388220512107 8.4 7.8 781 4.01

NE Spring #1 10-May-22 26388220510102 8 7.4 902 0.52

NE Spring #2 10-May-22 26388220510101 7.7 7.8 555 0.044

South Spring 10-May-22 26388220510103 11.2 8.3 767 1.03

Alberta Tier 1 - Natural Areas* NS 6.5-8.5P NS NS

Notes:
---  - not analyzed

NS  - not specified
25  - field EC corrected to 25°C
P  - indicates guideline for Potable Groundwater exposure pathway
*  - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

Italics  - indicates values do not meet applicable guidelines
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TABLE 3
Groundwater Quality Results - General and Inorganic Parameters
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample  Lab pH Lab EC Ca Mg Na K Cl SO4 NO2-N NO3-N NO2-N+NO3-N T-Alkalinity HCO3 Hardness Turbidity TSS TDS
Well Date Number µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L mg/L

Sand and Gravel Wells
MW10-1 28-Mar-12 862756-1 8.08 679 46.8 41.1 40.9 3.9 12.8 59.5 <0.005 1.22 1.22 305 372 286 --- --- 388
MW10-1 07-Nov-18 26388181107005 8.03 752 51.8 39.8 43.7 3.5 16.7 54.8 <0.01 4.79 4.79 314 383 293 --- --- 420
MW10-1 25-Oct-21 26388211025004 7.91 777 60.6 45.3 46.2 3 21 54.9 <0.005 11.5 11.5 294 358 338 697 563 407

MW10-2 28-Mar-12 862756-5 7.96 922 92.5 49.4 31.2 4.1 60.6 193 <0.005 0.01 0.01 230 280 434 --- --- 568

MW10-2 07-Nov-18 26388181107007 7.97 796 75.9 40.9 23.2 3.1 40.4 119 <0.01 <0.02 <0.02 256 312 358 --- --- 456
MW10-2 25-Oct-21 26388211025002 7.84 742 73.5 42.2 23.3 3.4 28.5 111 <0.005 0.01 0.01 251 306 357 7740 4220 432

MW10-3 07-Nov-18 26388181107008 8.07 545 61.9 28.4 18 1.5 6.2 35.6 <0.01 0.42 0.42 253 309 272 --- --- 305
MW10-3 25-Oct-21 26388211025001 7.8 520 55.2 24.7 18.3 1.5 5.1 31.2 <0.005 0.91 0.91 250 305 240 3990 3110 286

MW12-2 28-Mar-12 862756-3 8.08 764 39.8 9 126 3.2 10.4 89.4 0.045 0.33 0.375 322 393 140 --- --- 471
MW12-2 13-May-13 935496-12 8.29 757 28.7 11.8 138 2.9 5.6 61.6 0.005 0.02 0.025 386 471 120 --- --- 480
MW12-2 13-May-13 935496-13 8.29 753 27.8 11.6 134 2.8 5.3 64.3 <0.005 0.02 0.02 385 470 117 --- --- 477
MW12-2 13-May-13 935496-14 8.31 756 27.6 11.4 140 2.8 5.2 61.8 <0.005 0.05 0.05 386 470 116 --- --- 480
MW12-2 07-Nov-18 26388181107010 8.14 783 42.7 23.9 98.3 2.8 17.7 79.6 0.23 1.03 1.25 313 381 205 --- --- 458
MW12-2 25-Oct-21 26388211025006 7.97 711 34.6 20.1 101 2.7 12.1 59.3 <0.005 0.15 0.15 314 383 169 6 16 418

MW12-3 28-Mar-12 862756-4 7.95 926 91.2 49.1 30.3 4 59.4 196 <0.005 0.02 0.02 230 281 430 --- --- 568

MW12-3 07-Nov-18 26388181107006 8.09 877 53.5 32 99.9 3 14.2 135 <0.01 0.03 0.03 325 397 265 --- --- 533

MW12-3 25-Oct-21 26388211025003 7.98 791 46.9 27.4 92.2 2.9 12.8 109 <0.005 0.05 0.05 304 371 230 4090 4430 474

MW12-5 25-Oct-21 26388211025005 7.97 550 26 10.6 81.9 2.8 4.8 62.9 <0.005 3.77 3.77 201 245 109 2050 1020 310

MW12-6 02-Apr-12 863229-1 7.82 714 280 53 31 4.4 27 44 <0.005 0.66 0.66 336 410 917 9740 --- 641

MW12-6 13-May-13 935496-7 8.1 691 60.3 41 33.3 2.6 17.5 36.8 <0.005 0.68 0.68 375 457 319 --- --- 416
MW12-6 13-May-13 935496-8 8.08 703 59.7 42.3 32.9 2.5 17.7 36.8 <0.005 0.72 0.72 356 435 323 --- --- 406
MW12-6 07-Nov-18 26388181107009 7.95 688 61.2 38 36.8 2.4 10.9 31.9 <0.01 0.33 0.33 355 433 309 --- --- 396
MW12-6 25-Oct-21 26388211025008 7.8 692 60.1 39.4 38.7 2.5 12 35.2 <0.005 0.33 0.33 346 422 312 5870 3220 396

MW12-7 28-Mar-12 862756-2 7.88 643 61.2 14.9 56.7 5 23.7 85.6 <0.005 0.81 0.81 222 271 214 --- --- 380
MW12-7 07-Nov-18 26388181107002 7.96 780 68.7 30.3 59.2 3.3 22.9 55.9 <0.01 0.27 0.27 337 411 296 --- --- 444

MW12-9 02-Apr-12 836229-2 7.97 573 86 20.9 25.4 3.4 8.3 57.8 0.024 0.17 0.194 255 310 301 545 --- 355
MW12-9 13-May-13 935496-10 8.16 543 60.7 24 25.3 3.1 6.1 39.2 <0.005 0.02 0.02 277 337 250 --- --- 324
MW12-9 13-May-13 935496-11 8.18 544 59.8 23.6 25.7 3.2 6.7 40.5 <0.005 0.03 0.03 282 344 246 --- --- 329
MW12-9 07-Nov-18 26388181107003 7.98 578 59.2 26.8 25.5 2.8 6.4 37.8 <0.01 <0.02 <0.02 271 330 258 --- --- 321
MW12-9 25-Oct-21 26388211025007 7.86 581 60.6 26.2 25.6 2.7 5.5 46.6 <0.005 0.06 0.06 267 326 259 416 437 328

MW21-2a 26-Nov-21 26388211126001 8.12 826 71.7 39.3 68.3 3.8 24 52.2 0.005 2.31 2.32 358 437 341 26800 4340 474

Alberta Tier 1 - Natural Areas* 6.5-8.5P NS NS NS 200P,AO NS 120A HLAP,*** ClA,*** 3A NS NS NS NS NS NS 500P,AO
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TABLE 3
Groundwater Quality Results - General and Inorganic Parameters
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample  Lab pH Lab EC Ca Mg Na K Cl SO4 NO2-N NO3-N NO2-N+NO3-N T-Alkalinity HCO3 Hardness Turbidity TSS TDS
Well Date Number µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L mg/L

Bedrock Wells
MW21-1a 29-Nov-21 26388211129004 8.69 1580 12.6 1.9 388 3.3 125 47.3 <0.005 <0.01 <0.01 606 667 39.3 609 595 942

MW21-1b 29-Nov-21 26388211129005 9.38 1610 1.7 <0.2 354 2.4 34.7 37.3 0.067 0.19 0.26 737 680 4.2 59300 25700 872

MW21-2b 26-Nov-21 26388211126003 9.31 857 1.5 0.3 202 0.7 12.3 34.3 0.155 0.05 0.21 442 404 5 5210 2230 516

MW21-3 29-Nov-21 26388211129006 8.97 837 1.9 0.3 202 1.2 4.3 33.2 0.009 0.07 0.08 421 424 6 7530 4720 495

MW21-4 29-Nov-21 26388211129007 8.33 1720 33 5.1 346 4.8 52.3 276 0.085 0.78 0.87 487 594 103 157 266 1010

Bedrock Well 5 04-Feb-22 26388220204001 7.92 868 68.8 40.2 68.9 9.3 9.4 92.2 <0.005 <0.01 <0.01 387 472 337 0.6 <2 <5

Beaupre Spring #1 10-May-22 26388220510105 8.34 960 73.7 65.5 48.6 2.4 39.7 76.8 <0.005 2.61 2.61 428 521 453 6.8 6 563

Beaupre Spring #2 10-May-22 26388220510104 8.49 910 78.8 58.1 45 2.6 37.6 74 <0.005 2.19 2.19 411 471 436 0.9 5 542

Beaupre Spring #3 10-May-22 26388220510106 8.39 880 71.1 60.2 40.1 2.4 35 67.5 <0.005 2.04 2.04 395 468 426 1.1 3 513

Bedrock Spring #1 12-May-22 26388220512108 8.2 788 83.3 39.6 34.6 3.8 21.1 71.2 <0.005 1.17 1.17 350 426 371 0.2 <3 463

Bedrock Spring #2 12-May-22 26388220512107 8.09 800 85.8 40.2 35.8 3.8 20.3 73.8 <0.005 1.04 1.04 357 435 380 1.7 4 474

NE Spring #1 10-May-22 26388220510102 8.42 877 66.4 58.7 49.9 3 35.4 67 <0.005 2.35 2.35 390 459 408 0.7 11 514

NE Spring #2 10-May-22 26388220510101 8.43 760 62.6 47.2 35.6 2.5 35.8 38.8 <0.005 4.16 4.16 329 387 351 0.4 6 420

South Spring 10-May-22 26388220510103 8.52 748 64.5 50.6 26.7 2.4 42.2 36.2 <0.005 3.19 3.19 323 370 369 0.6 6 416

Alberta Tier 1 - Natural Areas* 6.5-8.5P NS NS NS 200P,AO NS 120A HLAP,*** ClA,*** 3A NS NS NS NS NS NS 500P,AO

Notes:
NS  - not specified

A  - indicates guideline for Aquatic Life exposure pathway
AO  - aesthetic objective from Guidelines for Canadian Drinking Water Quality-Summary Table (Health Canada 2020)
Cl  - dependent on chloride value 
H  - dependent on hardness value 

LAP  - lowest of Aquatic Life and Potable Groundwater exposure pathways
P  - indicates guideline for Potable Groundwater exposure pathway
^  - MW21-2a was collected for assessment of high turbidity samples
*  - Alberta Tier 1 Soil and Groundwater Remediation Guidelines (AEP 2019)

***  - Environmental Quality Guidelines for Alberta Surface Waters  (AEP 2018)
Italics  - indicates values do not meet applicable guidelines
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TABLE 4
Groundwater Quality Results - Dissolved Metals
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample Al  Sb As Ba Be B Cd Cr Co Cu Fe Pb Li Mn Hg Mo Ni Se Si Ag Sr Tl Sn Ti U V Zn
Well Date Number mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Sand and Gravel Wells
MW10-1 25-Oct-21 26388211025004 0.131 <0.0002 0.0004 0.094 <0.0001 0.042 0.00002 0.0006 0.0003 0.003 0.27 0.0002 0.017 0.016 <0.000005 0.003 0.0016 0.001 4.53 <0.00001 0.82 <0.00005 <0.001 0.0017 0.0033 0.0004 0.005

MW10-2 25-Oct-21 26388211025002 0.005 <0.0002 0.0004 0.044 <0.0001 0.037 0.00002 <0.0005 0.0002 <0.001 <0.01 <0.0001 0.016 0.05 <0.000005 0.006 0.006 <0.0002 3.43 <0.00001 1.01 <0.00005 <0.001 <0.0005 0.0033 0.0002 0.002

MW10-3 25-Oct-21 26388211025001 0.019 <0.0002 0.0005 0.09 <0.0001 0.016 <0.00001 <0.0005 0.0004 0.006 0.03 <0.0001 0.009 0.055 <0.000005 0.002 0.0008 0.0005 3.67 <0.00001 0.362 <0.00005 <0.001 0.0007 0.002 <0.0001 0.001

MW12-2 25-Oct-21 26388211025006 0.003 0.0004 0.0008 0.029 <0.0001 0.069 0.00003 <0.0005 <0.0001 0.002 <0.01 <0.0001 0.021 0.03 <0.000005 0.013 0.0014 <0.0002 3.72 <0.00001 0.581 <0.00005 <0.001 <0.0005 0.0057 0.0002 0.004

MW12-3 25-Oct-21 26388211025003 0.006 <0.0002 0.0005 0.03 <0.0001 0.036 0.00001 <0.0005 0.0002 0.002 <0.01 <0.0001 0.024 0.033 <0.000005 0.003 0.0017 <0.0002 3.71 <0.00001 0.646 <0.00005 <0.001 <0.0005 0.0059 0.0002 0.002

MW12-6 25-Oct-21 26388211025008 <0.002 <0.0002 0.0002 0.147 <0.0001 0.044 <0.00001 <0.0005 <0.0001 <0.001 <0.01 <0.0001 0.014 <0.005 <0.000005 0.001 <0.0005 0.0007 4.48 <0.00001 0.818 <0.00005 <0.001 <0.0005 0.0026 <0.0001 <0.001

MW12-9 25-Oct-21 26388211025007 <0.002 <0.0002 0.0004 0.082 <0.0001 0.037 0.00004 <0.0005 0.0004 <0.001 0.01 <0.0001 0.007 0.187 <0.000005 0.002 0.0014 <0.0002 4.48 <0.00001 0.77 <0.00005 <0.001 <0.0005 0.0022 0.0002 0.001

MW21-2a 26-Nov-21 26388211126001 0.558 0.0004 0.0013 0.141 <0.0001 0.06 0.00006 0.0014 0.0015 0.005 1.3 0.0012 0.02 0.094 <0.000005 0.007 0.005 0.0014 5.24 <0.00001 0.574 <0.00005 <0.001 0.0076 0.0031 0.0017 0.008

Bedrock Wells
MW21-1a 29-Nov-21 26388211129004 0.085 0.0018 0.0049 0.081 <0.0001 0.318 0.00004 0.0006 0.0004 0.003 0.11 0.0001 0.049 0.013 <0.000005 0.018 0.004 0.0054 2.61 <0.00001 0.103 <0.00005 0.002 0.0025 0.0078 0.001 0.002

MW21-1b 29-Nov-21 26388211129005 0.079 0.0166 0.0991 0.098 <0.0001 0.276 0.00002 <0.0005 <0.0001 0.03 0.01 0.0001 0.039 <0.005 <0.000005 0.068 0.0013 0.0102 2.16 <0.00001 0.087 <0.00005 <0.001 <0.0005 0.0095 0.0098 0.003

MW21-2b 26-Nov-21 26388211126003 0.19 0.0742 0.666 0.055 <0.0001 0.112 0.00004 <0.0005 0.0002 0.001 0.1 0.0001 0.034 <0.005 <0.000005 0.159 0.0041 0.0853 2.63 <0.00001 0.038 <0.00005 <0.001 0.0032 0.013 0.009 0.001

MW21-3 29-Nov-21 26388211129006 0.089 0.0053 0.0837 0.047 <0.0001 0.188 <0.00001 <0.0005 0.0002 0.007 0.07 0.0001 0.031 <0.005 <0.000005 0.027 0.0033 0.0039 2.68 <0.00001 0.045 <0.00005 <0.001 0.0024 0.0042 0.0016 0.002

MW21-4 29-Nov-21 26388211129007 0.023 0.0091 0.0524 0.095 <0.0001 0.159 0.00002 <0.0005 0.0004 0.004 0.02 <0.0001 0.034 0.012 <0.000005 0.08 0.0092 0.0079 3.04 <0.00001 0.258 <0.00005 0.004 <0.0005 0.0149 0.0008 0.002

Bedrock Well 5 04-Feb-22 26388220204001 <0.002 <0.0002 0.0007 0.033 <0.0001 0.096 <0.00001 <0.0005 0.0004 0.001 <0.01 <0.0001 0.018 0.22 <0.000005 0.002 <0.0005 <0.0002 4.74 0.00018 1.43 <0.00005 <0.001 <0.0005<0.0005<0.0001 0.035

Springs
Beaupre Spring #1 10-May-22 26388220510105 0.006 <0.0002 0.0002 0.112 <0.0001 0.055 <0.00001 <0.0005 <0.0001 0.001 <0.01 <0.0001 0.024 <0.005 <0.000005 0.002 <0.0005 0.0009 4.61 <0.00001 0.901 <0.00005 <0.001 <0.0005 0.004 <0.0001 <0.001

Beaupre Spring #2 10-May-22 26388220510104 <0.002 <0.0002 0.0002 0.135 <0.0001 0.05 <0.00001 <0.0005 <0.0001 <0.001 <0.01 <0.0001 0.021 <0.005 <0.000005 0.002 <0.0005 0.0009 4.64 <0.00001 0.86 <0.00005 <0.001 <0.0005 0.0036 <0.0001 <0.001

Beaupre Spring #3 10-May-22 26388220510106 <0.002 <0.0002 0.0002 0.102 <0.0001 0.049 <0.00001 <0.0005 <0.0001 <0.001 <0.01 <0.0001 0.022 <0.005 <0.000005 0.001 <0.0005 0.0009 4.66 <0.00001 0.808 <0.00005 <0.001 <0.0005 0.0034 <0.0001 <0.001

Bedrock Spring #1 12-May-22 26388220512108 <0.002 <0.0002 0.0002 0.175 <0.0001 0.038 <0.00001 <0.0005 <0.0001 0.005 <0.01 <0.0001 0.013 <0.005 <0.000005 0.001 <0.0005 0.0016 5.25 <0.00001 0.848 <0.00005 <0.001 <0.0005 0.0019 <0.0001 0.002

Bedrock Spring #2 12-May-22 26388220512107 <0.002 <0.0002 <0.0002 0.173 <0.0001 0.036 <0.00001 <0.0005 <0.0001 <0.001 <0.01 <0.0001 0.013 <0.005 <0.000005 0.001 <0.0005 0.0017 5.41 <0.00001 0.88 <0.00005 <0.001 <0.0005 0.0019 <0.0001 <0.001

NE Spring #1 10-May-22 26388220510102 0.004 <0.0002 <0.0002 0.153 <0.0001 0.044 0.00001 <0.0005 <0.0001 0.005 <0.01 <0.0001 0.02 <0.005 <0.000005 0.002 <0.0005 0.0011 4.52 <0.00001 0.767 <0.00005 <0.001 <0.0005 0.0049 <0.0001 0.001

NE Spring #2 10-May-22 26388220510101 <0.002 <0.0002 0.0002 0.156 <0.0001 0.041 0.00001 <0.0005 <0.0001 0.002 0.01 <0.0001 0.018 <0.005 <0.000005 0.002 0.0006 0.0008 4.37 <0.00001 0.777 <0.00005 <0.001 <0.0005 0.0032 <0.0001 0.001

South Spring 10-May-22 26388220510103 <0.002 <0.0002 <0.0002 0.217 <0.0001 0.022 <0.00001 <0.0005 <0.0001 <0.001 <0.01 <0.0001 0.012 <0.005 <0.000005 0.001 <0.0005 0.0008 4.03 <0.00001 0.613 <0.00005 <0.001 <0.0005 0.0021 <0.0001 <0.001

Alberta Tier 1 - Natural Areas* AlA,*** 0.006P 0.005A 1P NS 1.5A HA,*** 0.05P NS 0.007A 0.3A,P HA,*** NS 0.05P 0.000005A NS HA,*** 0.002A NS 0.0001A NS NS NS NS 0.015A NS 0.03A

Notes:
---  - not analyzed

NS  - not specified
A  - indicates guideline for Aquatic Life exposure pathway

Al  - guideline value is 0.05 mg/L or pH dependent if pH <6.5
H  - dependent on hardness value 
P  - indicates guideline for Potable Groundwater exposure pathway
*  - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

***  - Environmental Quality Guidelines for Alberta Surface Waters  (AEP 2018)
Italics  - indicates values do not meet applicable guidelines
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TABLE 5
Groundwater Quality Results - Total Metals
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample Al  Sb As Ba Be B Cd Cr Co Cu Fe Pb Li Mn Hg Mo Ni Se Si Ag Sr Tl Sn Ti U V Zn
Well Date Number mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Sand and Gravel Wells
MW10-1 25-Oct-21 26388211025004 5.75 0.0002 0.0037 0.243 0.0003 0.047 0.00020 0.0098 0.0043 0.012 9.7 0.0049 0.025 0.3 0.00019 0.004 0.0139 0.001 14.4 0.00007 0.921 0.0001 <0.001 0.0435 0.004 0.0142 0.065

MW10-2 25-Oct-21 26388211025002 25.2 0.0005 0.0185 0.751 0.001 0.045 0.00086 0.0535 0.0311 0.052 52.4 0.0222 0.046 2.19 0.000057 0.007 0.0738 0.0021 37.7 0.00024 1.33 0.0004 <0.001 0.192 0.0051 0.07 0.159

MW10-3 25-Oct-21 26388211025001 32 0.0003 0.0227 1.18 0.0016 0.031 0.00090 0.0579 0.0405 0.072 67.2 0.0352 0.051 1.91 0.000043 0.002 0.0896 0.0014 46.3 0.00043 0.689 0.0006 <0.001 0.148 0.0045 0.0818 0.238

MW12-2 25-Oct-21 26388211025006 0.1 0.0004 0.0009 0.033 <0.0001 0.069 0.00008 0.0078 0.0004 0.003 0.36 0.0002 0.02 0.092 <0.000005 0.014 0.0063 <0.0002 3.85 <0.00001 0.568 <0.00005<0.001 0.0045 0.0057 0.0005 0.008

MW12-3 25-Oct-21 26388211025003 22.7 0.0006 0.0219 0.741 0.0012 0.044 0.00088 0.0484 0.0398 0.06 56.9 0.0258 0.047 1.99 0.000068 0.004 0.0772 0.0013 38.9 0.00037 0.912 0.0005 0.001 0.199 0.0089 0.0692 0.178

MW12-6 25-Oct-21 26388211025008 14.5 0.0007 0.013 0.59 0.0007 0.065 0.00120 0.0415 0.019 0.029 33.9 0.016 0.042 1.58 0.000035 0.003 0.0375 0.001 32.8 0.00023 1.7 0.0005 <0.002 0.0904 0.0047 0.0472 0.15

MW12-9 25-Oct-21 26388211025007 8.24 0.0006 0.0101 0.352 0.0006 0.04 0.00079 0.0188 0.0124 0.021 26.4 0.0086 0.016 1.18 0.000033 0.002 0.026 0.0004 17 0.00007 0.823 0.0003 0.001 0.224 0.0031 0.0268 0.071

MW21-2a 26-Nov-21 26388211126001 62.6 0.0006 0.0482 2.36 0.0028 0.069 0.00306 0.156 0.0868 0.175 140 0.0816 0.105 3.62 0.000023 0.007 0.223 0.002 66.5 0.00087 2.05 0.0016 0.001 0.206 0.0088 0.15 0.605

Bedrock Wells
MW21-1a 29-Nov-21 26388211129004 30.1 0.0012 0.0214 0.687 0.0013 0.261 0.00088 0.0496 0.0188 0.066 56.8 0.0403 0.071 0.926 --- 0.012 0.053 0.003 45.3 0.00026 0.258 0.0008 0.005 0.122 0.0086 0.0541 0.151

MW21-1b 29-Nov-21 26388211129005 592 <0.0040 0.243 23.3 0.036 0.48 0.00910 0.677 0.357 0.93 884 0.412 0.85 18.7 --- <0.020 0.986 0.01 632 0.0041 6.71 0.0087 <0.020 0.083 0.042 0.674 2.06

MW21-2b 26-Nov-21 26388211126003 69.7 0.0063 0.675 2.35 0.0059 0.124 0.00103 0.0953 0.05 0.123 87.6 0.0708 0.125 1.7 0.000017 0.106 0.156 0.0811 91.8 0.00051 0.88 0.0009 <0.001 0.0832 0.0191 0.13 0.292

MW21-3 29-Nov-21 26388211129006 61.8 <0.0020 0.12 2.16 0.004 0.19 0.00280 0.097 0.058 0.26 105 0.085 0.12 1.36 --- 0.01 0.153 0.005 68.7 0.0008 0.57 0.0014 <0.010 0.091 0.01 0.099 0.52

MW21-4 29-Nov-21 26388211129007 1.83 0.0084 0.0392 0.122 <0.0001 0.155 0.00006 0.0032 0.0014 0.007 3.07 0.0012 0.038 0.075 --- 0.087 0.0125 0.0073 6.09 0.00002 0.337 <0.00005 0.005 0.0296 0.0146 0.005 0.009

Bedrock Well 5 04-Feb-22 26388220204001 <0.02 <0.0002 0.0007 0.031 <0.0001 0.094 <0.00001 <0.0005 0.0004 0.002 0.09 0.0002 0.018 0.218 <0.000005 0.002 <0.0005 <0.0002 4.81 <0.00001 1.31 <0.00005<0.001 <0.0005 <0.0005 <0.0001 0.032

Springs
Beaupre Spring #1 10-May-22 26388220510105 0.15 <0.0002 0.0002 0.112 <0.0001 0.053 <0.00001 <0.0005 0.0001 <0.001 0.14 0.0002 0.025 0.006 <0.000005 0.001 0.0006 0.0008 5 <0.00001 0.951 <0.00005<0.001 0.0027 0.004 0.0003 <0.004

Beaupre Spring #2 10-May-22 26388220510104 <0.02 <0.0002 0.0002 0.142 <0.0001 0.048 <0.00001 <0.0005 <0.0001 <0.001 <0.05 <0.0001 0.022 <0.005 <0.000005 0.001 <0.0005 0.0008 4.85 <0.00001 0.92 <0.00005<0.001 <0.0005 0.0037 0.0001 <0.004

Beaupre Spring #3 10-May-22 26388220510106 <0.02 <0.0002 0.0002 0.104 <0.0001 0.048 <0.00001 <0.0005 <0.0001 <0.001 <0.05 <0.0001 0.023 <0.005 <0.000005 0.001 <0.0005 0.0008 4.79 <0.00001 0.908 <0.00005<0.001 <0.0005 0.003 <0.0001 <0.004

Bedrock Spring #1 12-May-22 26388220512108 <0.02 <0.0002 <0.0002 0.173 <0.0001 0.034 <0.00001 <0.0005 <0.0001 <0.001 <0.05 <0.0001 0.013 <0.005 <0.000005 <0.001 0.0005 0.0015 5.42 <0.00001 0.931 <0.00005<0.001 <0.0005 0.0019 <0.0001 <0.004

Bedrock Spring #2 12-May-22 26388220512107 0.03 <0.0002 0.0002 0.176 <0.0001 0.034 <0.00001 <0.0005 <0.0001 <0.001 <0.05 <0.0001 0.013 <0.005 <0.000005 <0.001 <0.0005 0.0014 5.45 <0.00001 0.918 <0.00005<0.001 <0.0005 0.0019 0.0001 <0.004

NE Spring #1 10-May-22 26388220510102 0.08 <0.0002 <0.0002 0.153 <0.0001 0.042 <0.00001 <0.0005 <0.0001 <0.001 0.09 <0.0001 0.02 <0.005 <0.000005 0.002 0.0007 0.001 4.7 <0.00001 0.81 <0.00005<0.001 0.0012 0.0051 0.0002 <0.004

NE Spring #2 10-May-22 26388220510101 <0.02 <0.0002 <0.0002 0.157 <0.0001 0.039 <0.00001 0.0005 <0.0001 <0.001 <0.05 <0.0001 0.018 <0.005 <0.000005 0.002 0.0008 0.0008 4.52 <0.00001 0.843 <0.00005<0.001 <0.0005 0.0036 <0.0001 <0.004

South Spring 10-May-22 26388220510103 0.03 <0.0002 <0.0002 0.21 <0.0001 0.021 <0.00001 <0.0005 <0.0001 <0.001 <0.05 <0.0001 0.012 <0.005 <0.000005 0.001 <0.0005 0.0007 4.22 <0.00001 0.631 <0.00005<0.001 <0.0005 0.0021 0.0002 <0.004

Alberta Tier 1 - Natural Areas* AlA,*** 0.006P,MAC 0.005A 1P NS 1.5A HA,*** 0.05P NS 0.007A 0.3A,P,AO HA,*** NS 0.05P,AO 0.000005A NS HA,*** 0.002A NS 0.0001A NS NS NS NS 0.015A NS 0.03A

Notes:
NS  - not specified

A  - indicates guideline for Aquatic Life exposure pathway
Al  - guideline value is 0.05 mg/L or pH dependent if pH <6.5
AO  - aesthetic objective from Guidelines for Canadian Drinking Water Quality-Summary Table (Health Canada 2020)
H  - dependent on hardness value 

MAC  - maximum acceptable concentration from Guidelines for Canadian Drinking Water Quality-Summary Table (Health Canada 2020)
P  - indicates guideline for Potable Groundwater exposure pathway
*  - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

***  - Environmental Quality Guidelines for Alberta Surface Waters  (AEP 2018)
Italics  - indicates values do not meet applicable guidelines
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TABLE 6
Groundwater Quality Results - Hydrocarbons 
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Monitoring Sample MSI Sample Benzene Toluene Ethylbenzene Xylenes F1 C6-C10 - BTEX F2 C>10-C16

Well Date Number mg/L mg/L mg/L mg/L mg/L mg/L
Sand and Gravel Wells

MW21-2a 26-Nov-21 26388211126001 <0.001 <0.0004 <0.0010 <0.001 <0.1 <0.1

Bedrock Wells
MW21-2b 26-Nov-21 26388211126003 <0.001 <0.0004 <0.0010 <0.001 <0.1 <0.1

Alberta Tier 1 - Coarse-grained Soils - Natural Areas* 0.005P,MAC 0.021A 0.0016P,AO 0.02P,AO 2.2P 1.1P

Alberta Tier 1 - Fine-grained Soils - Natural Areas* 0.005P,MAC 0.024P,AO 0.0016P,AO 0.02P,AO 2.2P 1.1P

Notes:
A - indicates guideline for Aquatic Life exposure pathway

AO - aesthetic objective from Guidelines for Canadian Drinking Water Quality-Summary Table (Health Canada 2020)
MAC - maximum acceptable concentration from Guidelines for Canadian Drinking Water Quality-Summary Table (Health Canada 2020)

P  - indicates guideline for Potable Groundwater exposure pathway
* - Alberta Tier 1 Soil and Groundwater Remediation Guidelines (AEP 2019)

Italics  - indicates values do not meet applicable guidelines
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TABLE 7a
Water Wells
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Water Total Top Bottom Top Bottom Bottom Depth Bedrock Date Proposed Type
Well Well ID* Location Well Owner Depth of of of of of to Depth of Use For of

Number Screen Screen Perforation Perforation Casing Water Information Well Work
m m m m m m m m

Within 1.6 km Radius of N 15-026 05 W5M
1 1200620 NW-15-26-5-W5M --- --- --- --- --- --- --- --- --- --- --- ---
2 1200621 NW-15-26-5-W5M --- --- --- --- --- --- --- --- --- --- --- ---
3 1465008 NW-15-26-5-W5M Lewis, Dwayne 67.06 --- --- 48.77 67.06 30.79 --- 30.48 2004/07/17 Domestic New Well
4 1260005 NW-15-26-5-W5M K-Country Excavating 109.73 --- --- 79.25 91.44 21.34 9.40 19.81 2003/06/10 Domestic New Well
7 2101004 NW-15-26-5-W5M --- --- --- --- --- --- --- --- --- --- --- ---
8 2079054 13-15-26-5-W5M Cornish, Kathleen 19.81 7.62 19.81 7.62 19.81 12.19 11.43 16.46 2015/02/11 Domestic New Well
9 386521 SW-22-26-5-W5M Mcdougall, D.M.  #2 31.09 --- --- 21.03 28.04 21.03 10.67 22.25 1968/05/10 Stock New Well
10 386522 SW-22-26-5-W5M Mcdougall, D.H.  #1 20.73 --- --- --- --- 20.42 10.67 --- 1968/04/24 Domestic New Well
11 386523 SW-22-26-5-W5M Dutchik, George 18.29 --- --- 12.19 18.29 6.10 13.72 17.98 1989/11/07 Domestic & Stock New Well
12 386459 NE-16-26-5-W5M Stoney Band Ranch #1 27.43 --- --- 6.10 27.43 8.53 6.10 7.01 1976/07/22 Domestic & Stock New Well
13 1465037 NE-16-26-5-W5M Young, Wendell 24.38 --- --- --- --- 18.90 9.26 9.14 2007/07/21 Domestic New Well
15 386525 12-22-26-5-W5M Racieot, Bruce 67.06 --- --- 39.62 48.77 9.14 27.43 9.14 1977/05/10 Unknown New Well
16 386455^ SE-14-26-5-W5M King, Harry 80.00 --- --- --- --- --- --- --- 29840 Stock New Well
17 386531^ SW-24-26-5-W5M Baldwin, C. 110.00 --- --- --- --- --- --- --- 28175 Stock New Well
18 416458^ SE-14-26-5-W5M King, Harvey #Well 1 100.00 --- --- --- --- --- --- --- 29833 Domestic New Well
37 386531 SW-24-26-5-W5M Baldwin, C. 33.53 --- --- 25.91 32.31 8.23 23.17 7.32 1977/02/19 Stock New Well
42 9826378 1-23-26-5-W5M Mckendrick Ranches Ltd 33.53 --- --- 24.38 28.96 24.38 8.00 21.95 2019/06/06 Domestic New Well
56 386455 SE-14-26-5-W5M King, Harry 24.38 --- --- 18.90 22.86 9.14 3.05 8.23 1981/09/11 Stock New Well
57 416458 SE-14-26-5-W5M King, Harvey#Well 1 30.48 --- --- 24.38 29.26 9.14 9.14 7.93 1981/09/04 Domestic New Well
73 1066247 NE-23-26-5-W5M Dave H Mcdougall 

Ranch Ltd 36.58 --- --- 27.43 33.53 26.52 27.43 25.91 2010/07/17 Domestic New Well
88 1066146 13-14-26-5-W5M Gertner, Harold 109.73 --- --- 18.29 21.34 16.46 17.68 15.85 2010/06/08 Domestic New Well
89 466127 5-14-26-5-W5M Bedry, Mervin 18.29 --- --- 12.50 13.72 --- 6.92 7.62 1996/04/26 Domestic New Well
108 9826181 6-23-26-5-W5M Mckendrick Ranches Ltd 30.48 --- --- 22.56 27.43 18.29 14.33 16.46 2017/12/05 Stock New Well
129 1066120 NE-15-26-5-W5M Dutchik, Dave 97.54 --- --- 42.67 48.77 11.28 15.24 5.49 2010/06/04 Domestic New Well
130 1066121 NE-15-26-5-W5M Dutchik, Dave 18.29 --- --- 10.67 15.24 9.14 3.66 7.01 2010/06/05 Domestic New Well
131 386518 8-22-26-5-W5M Mcnabb, Grant/Ann #2 25.91 --- --- 22.56 24.99 22.56 19.81 1983/11/09 Stock New Well
160 386517 SE-22-26-5-W5M Mcnabb, Grant/Ann 68.58 --- --- 51.82 57.91 44.20 30.48 43.59 1983/11/01 Stock New Well
161 386519 SE-22-26-5-W5M Mcnabb, Grant/Ann 54.86 --- --- 42.98 32.00 42.98 1989/11/08 Domestic & Stock New Well
173 1465045 9-20-26-4-W5M Schmunk, David 28.04 --- --- --- --- 27.43 20.80 --- 2011/11/29 Domestic New Well

Notes:
---  - not available 
^  - data from Groundwater Evaluation Proposed BURNCO McDougall Ranch Gravel Pit and Surrounding Area  (Levelton 2014)
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TABLE 7b
Active Surface Water and Groundwater Licences
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Licence
Number User Number Applicant

Interim
Licence
Number

Approval
ID

Water
Allocation

ID Legal Location Source
Quantity

(m³)

PUMP RATE
(Surface Water - 

m³/sec
 Ground Water - 

m³/day)

Consumptive
Use
(m³)

Specific
Purpose

Licence 
Type

Licenced
Date

Expiry
Date

Groundwater Users
Within 1.6 km of N 15-026-05 W5M

2 19981227745 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131984 NE 15-026-05 W5M Unnamed Aquifer - Unclassified 295 --- 295 REGISTRY WAREG 26-Mar-04 ---
4 19700501027 King, Harvey 00075461 00 00 75461 92605 SE 14-026-05 W5M Unnamed Aquifer - Unclassified 558 --- 558 REGISTRY WAREG 08-May-02 ---
5 19961231239 Dutchik, Carol & David 00181842 00 00 181842 68531 NW 22-026-05 W5M Unnamed Aquifer - Unclassified 125 --- 125 REGISTRY WAREG 14-Mar-02 ---
7 19961231239 Dutchik, Carol & David 00181842 00 00 181842 68531 NW 22-026-05 W5M Unnamed Aquifer - Unclassified 125 --- 125 REGISTRY WAREG 14-Mar-02 ---
30 19700501027 King, Harvey 00075461 00 00 75461 92605 SE 14-026-05 W5M Unnamed Aquifer - Unclassified 558 --- 558 REGISTRY WAREG 08-May-02 ---

Surface Water Users
Within 1.6 km of N 15-026-05 W5M

2 19301231313 Bar 50 Ranch 00159666 00 00 159666 65662 SE 21-026-05 W5M Beaupre Creek 598 --- 598 REGISTRY WAREG 11-Mar-02 ---
3 19301231314 Bar 50 Ranch 00159666 00 00 159666 65665 SE 21-026-05 W5M Unnamed Stream - Unclassified 1149 --- 1149 REGISTRY WAREG 11-Mar-02 ---
4 19610515001 Canlin Energy Corporation 04157 39409 20216 SW 16-026-05 W5M Bow River 123350 0.014 123350 OTHR WRLIC 18-Feb-85 ---
6 19961231240 Dutchik, Carol & David 00181842 00 00 181842 68532 NW 22-026-05 W5M Surface Runoff 125 --- 125 REGISTRY WAREG 14-Mar-02 ---
7 19981227741 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131978 SE 23-026-05 W5M Grand Valley Creek 214 --- 214 REGISTRY WAREG 26-Mar-04 ---
8 19981227742 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131979 SW 23-026-05 W5M Grand Valley Creek 214 --- 214 REGISTRY WAREG 26-Mar-04 ---
9 19981227744 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131983 NE 15-026-05 W5M Beaupre Creek 295 --- 295 REGISTRY WAREG 26-Mar-04 ---
10 19981227746 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131986 NE 15-026-05 W5M Unnamed Stream - Unclassified 322 --- 322 REGISTRY WAREG 26-Mar-04 ---
11 18941231162 Mcnabb, Grant 00174128 00 00 174128 66774 NE 22-026-05 W5M Unnamed Stream - Unclassified 1685 --- 1685 REGISTRY WAREG 12-Mar-02 ---
13 19981227752 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131992 NW 23-026-05 W5M Unnamed Stream - Unclassified 306 --- 306 REGISTRY WAREG 26-Mar-04 ---
14 19981227754 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131994 SE 23-026-05 W5M Unnamed Stream - Unclassified 306 --- 306 REGISTRY WAREG 26-Mar-04 ---
15 19981230474 Dutchik, George 00181840 00 00 181840 79877 SW 22-026-05 W5M Beaupre Creek 2025 --- 2025 REGISTRY WAREG 23-Mar-02 ---
18 18941231162 Mcnabb, Grant 00174128 00 00 174128 66774 NE 22-026-05 W5M Unnamed Stream - Unclassified 1685 --- 1685 REGISTRY WAREG 12-Mar-02 ---
51 18941231557 Mckendrick Ranches Ltd. 00173566 00 00 173566 129464 SE 24-026-05 W5M Grand Valley Creek 7 --- 7 REGISTRY WAREG 20-Feb-04 ---
52 18941231557 Mckendrick Ranches Ltd. 00312501 00 00 312501 223764 SE 24-026-05 W5M Grand Valley Creek 12 --- 12 REGISTRY WAREG 20-Aug-12 ---
53 18941231558 Mckendrick Ranches Ltd. 00173566 00 00 173566 129465 SE 13-026-05 W5M Unnamed Stream - Unclassified 45 --- 45 REGISTRY WAREG 20-Feb-04 ---
54 18941231558 Wiechnik Land & Cattle Co. Ltd. 00312485 00 00 312485 223749 NE 13-026-05 W5M Unnamed Stream - Unclassified 45 --- 45 REGISTRY WAREG 20-Aug-12 ---
55 18941231559 Mckendrick Ranches Ltd. 00173566 00 00 173566 129466 NE 13-026-05 W5M Grand Valley Creek 45 --- 45 REGISTRY WAREG 20-Feb-04 ---
56 18941231559 Wiechnik Land & Cattle Co. Ltd. 00312485 00 00 312485 223750 NE 13-026-05 W5M Grand Valley Creek 170 --- 170 REGISTRY WAREG 20-Aug-12 ---
57 18941231560 Mckendrick Ranches Ltd. 00173566 00 00 173566 129467 SE 13-026-05 W5M Grand Valley Creek 45 --- 45 REGISTRY WAREG 20-Feb-04 ---
58 18941231560 Wiechnik Land & Cattle Co. Ltd. 00312485 00 00 312485 223751 SE 13-026-05 W5M Grand Valley Creek 45 --- 45 REGISTRY WAREG 20-Aug-12 ---
59 18941231561 Mckendrick Ranches Ltd. 00173566 00 00 173566 129468 SE 13-026-05 W5M Bow River 45 --- 45 REGISTRY WAREG 20-Feb-04 ---
60 18941231561 Wiechnik Land & Cattle Co. Ltd. 00312485 00 00 312485 223752 SE 13-026-05 W5M Bow River 100 --- 100 REGISTRY WAREG 20-Aug-12 ---
72 19700501028 King, Harvey 00075461 00 00 75461 92606 SE 14-026-05 W5M Bow River 372 --- 372 REGISTRY WAREG 08-May-02 ---
75 19800403001 Burnco Rock Products Ltd. 00396954 00 00 396954 338660 NW 13-026-05 W5M Bow River 55507 0.002 55507 AGGWSH WALIC 12-Dec-18 11-Dec-28
81 19961231240 Dutchik, Carol & David 00181842 00 00 181842 68532 NW 22-026-05 W5M Surface Runoff 125 --- 125 REGISTRY WAREG 14-Mar-02 ---
85 19981227741 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131978 SE 23-026-05 W5M Grand Valley Creek 214 --- 214 REGISTRY WAREG 26-Mar-04 ---
86 19981227742 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131979 SW 23-026-05 W5M Grand Valley Creek 214 --- 214 REGISTRY WAREG 26-Mar-04 ---
87 19981227743 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131981 SW 24-026-05 W5M Grand Valley Creek 214 --- 214 REGISTRY WAREG 26-Mar-04 ---
90 19981227747 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131987 NW 15-026-05 W5M Unnamed Stream - Unclassified 322 --- 322 REGISTRY WAREG 26-Mar-04 ---
91 19981227748 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131988 NW 13-026-05 W5M Grand Valley Creek 127 --- 127 REGISTRY WAREG 26-Mar-04 ---
92 19981227749 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131989 SW 13-026-05 W5M Bow River 127 --- 127 REGISTRY WAREG 26-Mar-04 ---
93 19981227750 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131990 SW 13-026-05 W5M Unnamed Stream - Unclassified 127 --- 127 REGISTRY WAREG 26-Mar-04 ---
94 19981227751 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131991 NE 23-026-05 W5M Unnamed Stream - Unclassified 306 --- 306 REGISTRY WAREG 26-Mar-04 ---
95 19981227752 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131992 NW 23-026-05 W5M Unnamed Stream - Unclassified 306 --- 306 REGISTRY WAREG 26-Mar-04 ---
96 19981227753 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131993 NW 24-026-05 W5M Unnamed Stream - Unclassified 306 --- 306 REGISTRY WAREG 26-Mar-04 ---
97 19981227754 David H. Mcdougall Ranch Limited 00181834 00 00 181834 131994 SE 23-026-05 W5M Unnamed Stream - Unclassified 306 --- 306 REGISTRY WAREG 26-Mar-04 ---

100 19981230474 Dutchik, George 00181840 00 00 181840 79877 SW 22-026-05 W5M Beaupre Creek 2025 --- 2025 REGISTRY WAREG 23-Mar-02 ---

Notes:
---  - not available 

 - Alberta Environment and Parks (AEP). 2021. Surface Water Users . Informatics Branch, Corporate Services Division. Edmonton, Alberta. Information provided to Matrix Solutions Inc. January 28, 2022.
 - this information was extracted directly from an existing database and was not verified by Matrix personnel

WAREG  - Traditional Agricultural Users, Water Act Registration
WALIC  - Water Act Licence
WRLIC  - Licences

AGGWSH  - Aggregate Washing
OTHR  - Other (Abattoirs, dust control, bridge washing, hydroseeding)

REGISTRY  - Traditional Agriculture User Registration Program
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TABLE 8
Water Quality Control Sample Results - General and Inorganic Parameters
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Sample Sample MSI Sample Lab pH Lab EC Ca Mg Na K Cl SO4 NO2-N NO3-N NO2/NO3-N T-Alkalinity HCO3 Hardness Turbidity TSS TDS
Point Date Number µS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L NTU mg/L mg/L

MW21-2a 26-Nov-21 26388211126001 8.12 826 71.7 39.3 68.3 3.8 24 52.2 0.005 2.31 2.32 358 437 341 26800 4340 474
MW21-2a 26-Nov-21 26388211126002 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 44400 --- ---

Detection Limit (DL) --- --- --- --- --- --- --- --- --- --- --- --- --- --- 0.1 --- ---
Reliable Detection Limit (RDL)** --- --- --- --- --- --- --- --- --- --- --- --- --- --- 0.5 --- ---

Absolute Difference* --- --- --- --- --- --- --- --- --- --- --- --- --- --- 17600 --- ---
Absolute Relative Percent Difference (RPD)* --- --- --- --- --- --- --- --- --- --- --- --- --- --- 49 --- ---

Duplicate Sample Results Evaluation --- --- --- --- --- --- --- --- --- --- --- --- --- --- Poor --- ---

Notes:
---  - not applicable

*  - non-detectable concentrations are assessed at 95% of the detection limit
**  - the reliable detection limit (RDL) or practical detection limit (PDL) is defined as 5 times the DL

Good  - evaluation indicates acceptable reproducibility
Poor  - evaluation indicates poor reproducibility

Evaluation of Duplicate Analyses:
 - reproducibility is unacceptable if RPD is > 30% for inorganic waters and > 40% for soils and organics
 - if RPD is not applicable (---), reproducibility is evaluated based on Absolute Difference (unacceptable if > 2 x RDL)
 - if Absolute Difference is not applicable (---), reproducibility is evaluated based on the parameter concentration (unacceptable if > 2 x RDL)
 - pH is evaluated based on Absolute Difference (unacceptable if > 0.5)
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APPENDIX A  
2014 Levelton Groundwater Evaluation 

 

  

































































rkillam
Highlight









rkillam
Highlight



























































































































APPENDIX B  
Geologic Logs and Well Completion Details 
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Earth Drilling Co Ltd.
18.59 m--

--

5677740

669058

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam North of pit

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
12.8/18.28 m

0.01 "

13.28-18.28 mNov 22 2021 09:32

26388
MW21-1a

--

ODEX casing 5.5 ODEX hammer bit to 13.72 m Tricone at 13.72 m (4.5) stick up 0.95 m. Ground elevation = 1181 masl

CLAY: (0-2.74 m) some sand (fine to coarse grained), some silt, brown, moist, firm, low
plasticity.

GRAVEL (FINE TO COARSE GRAINED): (2.74-8.54 m) grey, dry, loose, subrounded, well
graded.

CLAY AND SILT: (8.54-9.1 m) grey, moist, firm, medium plasticity.

GRAVEL (COARSE GRAINED): (9.1-9.76 m) light gray, wet, loose, subrounded, well
graded.

SANDSTONE (FINE TO MEDIUM GRAINED): (9.76-10.0 m) poorly graded, subangular,
grey, wet, moderately cemented, water could be from upper gravel.

SANDSTONE (FINE TO MEDIUM GRAINED): (10.0-18.59 m) some siltstone, poorly
graded, subrounded, grey, dry, moderately cemented, silt lenses.

@ 10.7-10.71 m moist.

@ 11.8-11.89 m dry.

@ 12.0-12.2 m silty/clay lenses.

Bentonite
Chips
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ODEX casing 5.5 ODEX hammer bit to 13.72 m Tricone at 13.72 m (4.5) stick up 0.95 m. Ground elevation = 1181 masl
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Earth Drilling Co Ltd.
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5677744

668994

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam North of pit

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
23.0/30.49 m

0.01 "

24.49-30.49 mNov 26 2021 09:29

26388
MW21-1b

--

ODEX casing 5.5 ODEX hammer bit to 10.67 m casing set at 10.67 m Down hole hammer bit to 30.49 m stick up m. Ground elevation = 1181 masl. 2 m
NE of MW21-1a

CLAY: (0-2.74 m) some sand (fine to coarse grained), some silt, brown, moist, firm, low
plasticity.

GRAVEL (FINE TO COARSE GRAINED): (2.74-8.54 m) grey, dry, loose, subrounded, well
graded.

CLAY AND SILT: (8.54-9.76 m) grey, moist, firm, medium plasticity.

GRAVEL (COARSE GRAINED): (9.76-10.21 m) light gray, wet, loose, subrounded, well
graded.

SANDSTONE (FINE TO MEDIUM GRAINED): (10.21-10.95 m) well graded, subrounded,
grey, moist, poorly cemented, weathered.

SANDSTONE (FINE TO MEDIUM GRAINED): (10.95-12.2 m) poorly graded, subrounded,
grey, dry, moderately cemented.

SANDSTONE (FINE TO MEDIUM GRAINED): (12.2-14.94 m) trace siltstone, well graded,
subangular, brown and grey, dry, moderately cemented.

SANDSTONE (FINE TO MEDIUM GRAINED): (14.94-16.16 m) well graded, subrounded,
grey, dry, well cemented.
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26388
MW21-1b

--

ODEX casing 5.5 ODEX hammer bit to 10.67 m casing set at 10.67 m Down hole hammer bit to 30.49 m stick up m. Ground elevation = 1181 masl. 2 m
NE of MW21-1a

SANDSTONE (FINE TO MEDIUM GRAINED): (16.16-17.07 m) some siltstone, well
graded, subrounded, brown and grey, dry, moderately cemented.

SANDSTONE (FINE TO MEDIUM GRAINED): (17.07-17.68 m) well graded, subrounded,
grey, wet, moderately cemented.

SANDSTONE (FINE TO MEDIUM GRAINED): (17.68-20.43 m) well graded, subrounded,
grey, dry, moderately cemented.

SANDSTONE (FINE TO MEDIUM GRAINED) AND SILTSTONE: (20.43-30.49 m) well
graded, subrounded, grey and reddish brown, moist, poorly cemented.

@ 24.7-24.71 m moist returns, possible from upper wet section.
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ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
4.87/9.4 m

0.01 "

6.1-9.1 mNov 22 2021 15:28

26388
MW21-2a

--

ODEX casing 5.5 ODEX hammer bit 9.94m stick up 0.93 m ground elevation = 1177 masl.

SILT: (0-2.54 m) some sand (fine grained), brown, dry, soft, non-plastic.

GRAVEL (FINE TO COARSE GRAINED): (2.54-3.35 m) some silt, grey, dry, loose,
subrounded, well graded.

GRAVEL (FINE TO COARSE GRAINED): (3.35-7.62 m) trace silt, grey, dry, loose,
subrounded, poorly graded.

@ 6.4-6.71 m boulder.

GRAVEL (FINE TO COARSE GRAINED): (7.62-7.93 m) trace silt, grey, wet, loose,
subrounded, well graded.

GRAVEL (FINE TO COARSE GRAINED): (7.93-9.45 m) grey, moist, loose, subrounded,
well graded.

SANDSTONE (FINE GRAINED): (9.45-9.94 m) well graded, subrounded, grey, moist,
moderately cemented.
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Nov 24 2021 16:30

Earth Drilling Co Ltd.
18.29 m--

--

5677470

669059

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam Nested with MW21-2a

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
12.45/18.18 m

0.01 "

13.18-18.18 mNov 24 2021 10:22

26388
MW21-2b

--

ODEX casing 5.5 casing set at 10.37 m ODEX hammer bit 10.37 m down hole hammer bit from 10.37 m to 18.29 stick up 0.94 m. Ground elevation =
1177 masl. MW21-2b is 1.8m NE of MW21-2a.

SILT: (0-2.44 m) some sand (fine grained), brown, dry, soft, non-plastic.

GRAVEL (FINE TO COARSE GRAINED): (2.44-3.35 m) some silt, grey, dry, loose,
subrounded, well graded.

GRAVEL (FINE TO COARSE GRAINED): (3.35-7.62 m) trace silt, grey, dry, loose,
subrounded, well graded.

@ 7.32-7.6 m sand lense.

GRAVEL (FINE TO COARSE GRAINED): (7.62-7.93 m) trace silt, grey, wet, loose,
subrounded, well graded.

GRAVEL (FINE TO COARSE GRAINED): (7.93-9.45 m) grey, moist, loose, subrounded,
well graded.

SANDSTONE (FINE GRAINED): (9.45-10.37 m) well graded, subrounded, grey, moist,
poorly cemented, heavily weathered.

SANDSTONE (FINE TO MEDIUM GRAINED): (10.37-10.98 m) well graded, subrounded,
grey, moist, poorly cemented.

SANDSTONE (FINE TO MEDIUM GRAINED): (10.98-16.77 m) well graded, subrounded,
grey, dry, poorly cemented.

Bentonite
Chips
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Nov 24 2021 16:30

Earth Drilling Co Ltd.
18.29 m--

--

5677470

669059

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam Nested with MW21-2a

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
12.45/18.18 m

0.01 "

13.18-18.18 mNov 24 2021 10:22

26388
MW21-2b

--

ODEX casing 5.5 casing set at 10.37 m ODEX hammer bit 10.37 m down hole hammer bit from 10.37 m to 18.29 stick up 0.94 m. Ground elevation =
1177 masl. MW21-2b is 1.8m NE of MW21-2a.

@ 16.16-16.2 m trace silt, moist.

SANDSTONE (FINE TO MEDIUM GRAINED): (16.77-18.29 m) poorly graded, subrounded,
grey, wet, moderately cemented.

@ 17.68-17.7 m hard very fine grained sandstone.

10x20
Sand

Screen

Slough
Bottom of Hole
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Nov 24 2021 10:00

Earth Drilling Co Ltd.
15.24 m--

--

5677240

669173

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam South of pit

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
8.99/12.8 m

0.01 "

9.6-12.6 mNov 23 2021 12:00

26388
MW21-3

--

ODEX casing 5.5 ODEX hammer bit to 9.15 casing set at 9.15 m tricone bit from 9.15 to 15.24m TD stick up 0.93 m bolt dropped down at 11.2 m and
unable to retrieve. Ground elevation = 1168 masl

SAND (FINE GRAINED) AND SILT: (0-2.74 m) brown, dry, compact, subrounded, gap
graded.

SAND (FINE TO MEDIUM GRAINED) AND GRAVEL (FINE TO COARSE GRAINED):
(2.74-3.35 m) brown, dry, loose, subrounded, well graded.

SANDSTONE (FINE TO MEDIUM GRAINED): (3.35-4.57 m) trace shale, poorly graded,
subrounded, dark grey, dry, poorly cemented, weathered.

SANDSTONE (FINE TO MEDIUM GRAINED): (4.57-6.1 m) poorly graded, subangular,
grey, moist, moderately cemented, moderately weathered, potentially water bearing.

SANDSTONE (FINE TO MEDIUM GRAINED): (6.1-7.32 m) poorly graded, subrounded,
grey, moist.

@ 7.01-7.02 m siltstone.

SANDSTONE (FINE GRAINED): (7.32-7.93 m) poorly graded, subrounded, grey, dry,
moderately cemented.

SANDSTONE (FINE TO MEDIUM GRAINED): (7.93-12.8 m) poorly graded, subrounded,
grey, moist, poorly cemented.

@ 9.15-12.8 m drilling open hole, water producing below casing set at 9.1 m.

@ 9.76-9.77 m shale lense.

@ 11.89-12.2 m dry/moist cuttings.

SILTSTONE: (12.8-15.24 m) dark grey, dry, well cemented.

Bentonite
Chips
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Nov 26 2021 09:00

Earth Drilling Co Ltd.
41.16 m--

--

5677603

669415

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam NE of pit

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
24.4/41.15 m

0.01 "

29.15-41.15 mNov 25 2021 08:58

26388
MW21-4

--

ODEX casing 5.5 casing set at 9.15 m ODEX hammer bit 9.15 m down hole hammer bit from 9.15 m to 41.16m stick up 0.95 m. Ground elevation =
1172 masl

GRAVEL (FINE TO COARSE GRAINED): (0-5.79 m) some sand, trace silt, grey, dry,
loose, subrounded, well graded.

GRAVEL (FINE TO COARSE GRAINED) AND SAND (FINE TO COARSE GRAINED):
(5.79-8.54 m) brown, moist, loose, subrounded, well graded.

SANDSTONE (FINE TO MEDIUM GRAINED): (8.54-9.15 m) well graded, subrounded,
grey, dry, poorly cemented, weathered.

SANDSTONE (FINE TO MEDIUM GRAINED): (9.15-13.72 m) poorly graded, subrounded,
grey, dry, poorly cemented.

SANDSTONE (FINE GRAINED): (13.72-20.73 m) trace siltstone, poorly graded,
subrounded, dark grey, dry, moderately cemented.

Bentonite
Chips
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Earth Drilling Co Ltd.
41.16 m--

--

5677603

669415

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam NE of pit

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
24.4/41.15 m

0.01 "

29.15-41.15 mNov 25 2021 08:58

26388
MW21-4

--

ODEX casing 5.5 casing set at 9.15 m ODEX hammer bit 9.15 m down hole hammer bit from 9.15 m to 41.16m stick up 0.95 m. Ground elevation =
1172 masl

SANDSTONE (FINE TO MEDIUM GRAINED): (20.73-36.59 m) trace siltstone, poorly
graded, subrounded, light brown and dark grey, dry, moderately cemented.
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Earth Drilling Co Ltd.
41.16 m--

--

5677603

669415

NAD83 / Zone11N

Burnco Rock Products Ltd.
R. Killam NE of pit

ODEX

NW-13-026-05 W5M

B. Dang

0.05 m

0.11 m
24.4/41.15 m

0.01 "

29.15-41.15 mNov 25 2021 08:58

26388
MW21-4

--

ODEX casing 5.5 casing set at 9.15 m ODEX hammer bit 9.15 m down hole hammer bit from 9.15 m to 41.16m stick up 0.95 m. Ground elevation =
1172 masl

SANDSTONE (FINE TO MEDIUM GRAINED): (36.59-41.16 m) poorly graded, subrounded,
light grey, dry, poorly cemented.
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APPENDIX C  
Hydraulic Conductivity Tests 
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21-2a Hydraulic ConductivityTest Analysis - Slug Out (May 11, 2022)
Prepared By:

M.Rutten/D.Murfitt
Prepared For:

Burnco Rock Products Ltd.
Project:  

26388
Location:  

NW-13-026-05 W5M

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Dagan

K  = 0.0001461 m/sec y0 = 0.8131 m

AQUIFER DATA

Saturated Thickness:  2.045 mAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (21-2a)

Initial Displacement:  0.66 m
Static Water Column Height:  2.045 m
Total Well Penetration Depth:  2.045 m
Screen Length:  2.045 m
Casing Radius:  0.025 m
Well Radius:  0.055 m
Gravel Pack Porosity:  0.25
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21-2a Hydraulic ConductivityTest Analysis - Slug Out (May 11, 2022)
Prepared By:

M.Rutten/D.Murfitt
Prepared For:

Burnco Rock Products Ltd.
Project:  

26388
Location:  

NW-13-026-05 W5M

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Dagan

K  = 0.0002468 m/sec y0 = 0.3652 m

AQUIFER DATA

Saturated Thickness:  2.046 mAnisotropy Ratio (Kz/Kr):  0.1

WELL DATA (21-2a)

Initial Displacement:  0.35 m
Static Water Column Height:  2.046 m
Total Well Penetration Depth:  2.046 m
Screen Length:  2.046 m
Casing Radius:  0.025 m
Well Radius:  0.055 m
Gravel Pack Porosity:  0.25
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Well MW21-2b: Hydraulic Conductivity Test Analysis (Slug in)
Prepared By:

Matrix Solutions
Prepared For:

BURNCO
Project:  

26388-512
Location:  

SOLUTION

Aquifer Model:  Confined
Solution Method:  Hvorslev

K  = 9.818E-6 m/sec y0 = 0.2196 m

AQUIFER DATA

Saturated Thickness:  5. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW21-2b)

Initial Displacement:  0.26 m
Static Water Column Height:  10.32 m
Total Well Penetration Depth:  5. m
Screen Length:  5. m
Casing Radius:  0.025 m
Well Radius:  0.055 m
Gravel Pack Porosity:  0.3
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Well MW21-2b: Hydraulic Conductivity Test Analysis (Slug out)
Prepared By:

Matrix Solutions
Prepared For:

BURNCO
Project:  

26388-512
Location:  

SOLUTION

Aquifer Model:  Confined
Solution Method:  Hvorslev

K  = 9.633E-6 m/sec y0 = 0.1854 m

AQUIFER DATA

Saturated Thickness:  5. m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW21-2b)

Initial Displacement:  0.336 m
Static Water Column Height:  10.32 m
Total Well Penetration Depth:  5. m
Screen Length:  5. m
Casing Radius:  0.025 m
Well Radius:  0.055 m
Gravel Pack Porosity:  0.3



APPENDIX D  
Soil Aggregate Sampling and Testing Memorandum 

 

 

  



 

 

Suite 600, 214 – 11 Ave. SW 
Calgary, AB, Canada  T2R 0K1 

 T 403.237.0606    F 403.263.2493 
www.matrix-solutions.com 

26388-512 AppD Memo 2022-02-23 final V1.0.docx 

MEMORANDUM 

TO: Travis Butler, BURNCO Rock Products Ltd. 

FROM: Ryley Killam and Goetz Aust, Matrix Solutions Inc. 

SUBJECT: Soil Aggregate Sampling and Testing 

DATE: February 20, 2022 

VERSION: 1.0 

1 OBJECTIVE 
The objective of this memorandum is to summarize the results of the soil aggregate sample collection and 
laboratory testing conducted by BURNCO Rock Products Ltd. at the West Cochrane Gravel Pit in 2021.  

2 METHODOLOGY 
Eight samples were collected within the operating gravel pit and the Bow River bank south of the project 
on October 25, 2021 by BURNCO personnel. Location of the samples is presented on Figure D1 and 
photographs of the sample locations is presented on Figures D2a through D2h. Samples were collected 
from a depth of approximately 0.15 m. 

The samples were collected and transported to AGAT Laboratories by BURNCO personnel and submitted 
for the following analyses: salinity, leachate metals, hydrocarbons, polycyclic aromatic hydrocarbons 
(PAH), and waste characterization. 

For the waste characterization (leachate analyses), composite samples were prepared based upon their 
geographic location. 

3 RESULTS 
Results of the soil aggregate testing are summarized below and included in Tables D1 to 5. Laboratory 
reports are attached. 

3.1 Detailed Salinity 
Detailed salinity results for gravel samples are provided in Table D1. All parameters analyzed were below 
Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Tier 1; AEP 2019). Comparison of riverbank 
sediments and operating pit area sediments indicated average parameter concentrations of the chloride 
(Cl) and potassium (K) ions were significantly higher (150%) in the near operating pit samples and whereas 
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the riverbank samples had significantly higher (1.50%) calcium (Ca), sodium (Na), and sulphate (S04) 
concentrations.  

3.2 Leachate Metals 
Leachate metals results are provided in Table D2. All parameters analyzed were below Tier 1 guidelines. 
Comparison of riverbank sediments and operating pit area sediments indicated that the ratio of the 
average parameter concentration of most of the leachate metals in the operating pit were significantly 
lower (ratio of 43 to 63% pit to riverbank) than the river bank deposits. Similar concentrations for 
molybdenum (Mo) and selenium (Se) were identified for pit and riverbank sediments.  

3.3 Hydrocarbons 
Hydrocarbon results are provided in Table D3. All parameters analyzed were below Tier 1 guidelines. 
Hydrocarbon parameter fraction 3 (F3; C>16-C34) were only measured above the detection in the Bow River 
riverbank sediment samples. 

3.4 Polycyclic Aromatic Hydrocarbons  
Polycyclic aromatic hydrocarbons (PAH) results are provided in Table D4. Generally, most parameters 
analyzed were below Tier 1 guidelines. Samples exceeding Tier 1 guidelines were only identified in the 
riverbank samples and are summarized below: 

• Anthracene: Anthracene exceeded Tier 1 guidelines at River Sample 2 (0.008 mg/kg) and River Sample 
4 (0.015 mg/kg). 

• Fluoranthene: Fluoranthene exceeded Tier 1 guidelines at River Sample 1 (0.07 mg/kg). 
• Naphthalene: Naphthalene exceeded Tier 1 guidelines at River Sample 1 (0.017 mg/kg), River Sample 

2 (0.019 mg/kg), and River Sample 4 (0.08 mg/kg). 
• Phenanthrene: Phenanthrene exceeded Tier 1 guidelines at River Sample 4 (0.08 mg/kg). 

3.5 Waste Characterization  
Waste characterization results are provided in Table D5 and compared to the Alberta User Guide for Waste 
Managers (Alberta Environmental Protection 1996). All parameters analyzed were below Alberta User 
Guide for Waste Managers guidelines. 

4 SUMMARY AND CONCLUSIONS 
Based upon the analyses conducted on the shallow sand and gravel samples, the results suggest that the 
samples exhibit very similar chemical characteristics with the following exceptions: 

• Comparison of riverbank sediments and operating pit area sediments salinity analyses indicated 
average parameter concentrations of the chloride and potassium ions were significantly higher (150%) 
in the near operating pit samples and whereas the riverbank samples had significantly higher (1.50%) 
calcium, sodium, and sulphate concentrations 
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• Riverbank sediments exhibited detectable F3 concentrations whereas the gravels in the vicinity of the 
pit had no detectable hydrocarbons 

• Riverbank sediments exhibited PAHs which exceeded the Tier 1 guidelines for the protection of 
freshwater aquatic life.  

• Pit area samples exhibited leachate metal concentrations were significantly lower (ratio of 43 to 63%) 
than the riverbank deposits. Similar concentrations for molybdenum and selenium were identified for 
pit and river bank sediments.  

 
 



D1
Disclaimer: The information contained herein may be compiled from numerous third party materials that are subject to periodic change
without prior notification. While every effort has been made by Matrix Solutions Inc. to ensure the accuracy of the information presented
at the time of publication, Matrix Solutions Inc. assumes no liability for any errors, omissions, or inaccuracies in the third party material.
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TABLE D1

Soil Quality Results - Detailed Salinity

BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Start End Soluble Ions

Sample Depth Depth Sample MSI Sample Lab pH Lab EC SAR Saturation Na Ca Mg K Cl SO4 Soil Salinity Sodicity 

Point m m Date Number dS/m % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Horizon Rating Rating

Gravel Pit Location 1 0.15 0.15 25-Oct-21 3132324 7.23 0.4 0.39 39 4 13 7 4 10 14 Subsoil Good Good

Gravel Pit Location 2 0.15 0.15 25-Oct-21 3132365 7.6 0.47 0.25 44 4 25 5 10 9 15 Subsoil Good Good

Gravel Pit Location 3 0.15 0.15 25-Oct-21 3132366 7.64 0.42 0.4 29 3 8 7 3 8 10 Subsoil Good Good

Gravel Pit Location 4 0.15 0.15 25-Oct-21 3132367 7.61 0.6 1.18 66 25 22 18 10 43 41 Subsoil Good Good

River Sample 1 0.15 0.15 25-Oct-21 3132370 7.55 0.53 0.35 29 3 18 5 3 6 14 Subsoil Good Good

River Sample 2 0.15 0.15 25-Oct-21 3132371 7.53 0.75 0.28 56 7 62 16 5 10 64 Subsoil Good Good

River Sample 3 0.15 0.15 25-Oct-21 3132372 7.41 0.61 0.28 48 5 40 10 3 7 41 Subsoil Good Good

River Sample 4 0.15 0.15 25-Oct-21 3132373 7.41 0.68 2.79 58 48 26 8 3 13 56 Subsoil Good Good

Alberta Tier 1 - Natural Area
+

6-8.5
ES + + NS NS NS NS NS NS NS - - -

Salt Guideline for Subsoil (Good)
+ NS 3 4 NS NS NS NS NS NS NS - - -

Notes:

---  - not analyzed

NS  - not specified
ES  - indicates guideline for Direct Soil Contact (ecological) exposure pathway

+ - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

Italics  - indicates values do not meet applicable guidelines

Bold  - EC and/or SAR values do not meet the "good" subsoil rating category (AEP 2019)

Good subsoil - EC <3 dS/m; SAR <4

Fair subsoil - EC 3 to 5 dS/m; SAR 4 to 8

Poor subsoil - EC 5 to 10 dS/m; SAR 8 to 12

Unsuitable subsoil - EC >10 dS/m; SAR >12

Salt Remediation Guidelines
+
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TABLE D2

Soil Quality Results - Metals 
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Start End

Sample Depth Depth Sample MSI Sample Sb As Ba Be B
SAT Cd Cr Cr

6+ Co Cu Pb Hg Mo Ni Se Ag Tl Sn U V Zn

Point m m Date Number mg/kg mg/kg mg/kg mg/kg mg/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Gravel Pit Location 1 0.15 0.15 25-Oct-21 3132324 <0.5 4 156 <0.5 <0.5 <0.5 11.3 <0.3 4.9 9.7 5.9 <0.5 0.6 14.3 0.9 <0.5 <0.5 <0.5 <1 18.9 37

Gravel Pit Location 2 0.15 0.15 25-Oct-21 3132365 <0.5 3 70 <0.5 <0.5 <0.5 5.4 <0.3 2 3.5 2.7 <0.5 <0.5 6.7 0.6 <0.5 <0.5 <0.5 <1 9 17

Gravel Pit Location 3 0.15 0.15 25-Oct-21 3132366 <0.5 3 88.5 <0.5 <0.5 <0.5 7.2 <0.3 2.6 5.4 3.3 <0.5 0.5 8.9 1 <0.5 <0.5 <0.5 <1 12.5 24

Gravel Pit Location 4 0.15 0.15 25-Oct-21 3132367 <0.5 2 72.2 <0.5 <0.5 <0.5 5.6 <0.3 2.1 3.9 2.6 <0.5 0.5 7 0.7 <0.5 <0.5 <0.5 <1 8.8 21

River Sample 1 0.15 0.15 25-Oct-21 3132370 <0.5 6 180 0.6 <0.5 <0.5 11.7 <0.3 7.1 17.4 11.8 <0.5 0.7 22.6 0.6 <0.5 <0.5 <0.5 <1 17.2 58

River Sample 2 0.15 0.15 25-Oct-21 3132371 <0.5 7 143 <0.5 <0.5 <0.5 9.8 <0.3 5.4 8.3 7.4 <0.5 0.7 15.5 1 <0.5 <0.5 <0.5 <1 18 48

River Sample 3 0.15 0.15 25-Oct-21 3132372 <0.5 8 200 <0.5 <0.5 <0.5 16.6 <0.3 7.7 12.9 7.8 <0.5 0.6 22.2 0.8 <0.5 <0.5 <0.5 <1 24.6 54

River Sample 4 0.15 0.15 25-Oct-21 3132373 <0.5 5 129 <0.5 <0.5 <0.5 11.8 <0.3 5.4 8.2 6.4 <0.5 0.6 15.5 0.9 <0.5 <0.5 <0.5 <1 18.6 42

 Pit to River Average 

Concentration Ratio
46% 59% 59% 45% 48% 43% 82% 49% 97% 63% 49%

Alberta Tier 1 - Natural Area
+

20
ES

17
ES

750
ES

5
ES

3.3
ES

3.8
EL

64
ES

0.4
ES

20
ES

63
ES

70
EL

12
ES

4
ES

45
ES

1
ES

20
ES

1
EL

5
ES

33
EL

130
ES

250
ES

Notes:

---  - not analyzed
EL - indicates guideline for Livestock Soil and Food Ingestion exposure pathway
ES - indicates guideline for Direct Soil Contact (ecological) exposure pathway

SAT - saturated paste
+ - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

Italics  - indicates values do not meet applicable guidelines
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TABLE D3

Soil Quality Results - Hydrocarbons
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Sample Start Depth End Depth Sample MSI Sample Benzene Toluene Ethylbenzene Xylenes F1 C6-C10 - BTEX F2 C>10-C16 F3 C>16-C34 F4 C>34

Point m m Date Number mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Gravel Pit Location 1 0.15 0.15 25-Oct-21 3132324 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10

Gravel Pit Location 2 0.15 0.15 25-Oct-21 3132365 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10

Gravel Pit Location 3 0.15 0.15 25-Oct-21 3132366 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10

Gravel Pit Location 4 0.15 0.15 25-Oct-21 3132367 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10

River Sample 1 0.15 0.15 25-Oct-21 3132370 <0.005 <0.05 <0.01 <0.05 <10 <10 18 <10

River Sample 2 0.15 0.15 25-Oct-21 3132371 <0.005 <0.05 <0.01 <0.05 <10 <10 25 <10

River Sample 3 0.15 0.15 25-Oct-21 3132372 <0.005 <0.05 <0.01 <0.05 <10 <10 12 <10

River Sample 4 0.15 0.15 25-Oct-21 3132373 <0.005 <0.05 <0.01 <0.05 <10 <10 17 <10

Alberta Tier 1 - Coarse-grained Surface Soils - Natural Areas+ 0.078
HD

0.12
EA

0.14
HD

1.9
HD

210
ES

150
ES

300
ES

2800
ES

Alberta Tier 1 - Fine-grained Surface Soils - Natural Areas+ 0.046
HD

0.52
HD

0.073
HD

0.99
HD

210
ES

150
ES

1300
ES

5600
ES

Notes:

---  - not analyzed
EA - indicates guideline for Protection of Freshwater Aquatic Life exposure pathway
ES  - indicates guideline for Direct Soil Contact (ecological) exposure pathway
HD  - indicates guideline for Protection of Domestic Use Aquifer exposure pathway

+ - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

F4  - F4 fraction shown represents either extractable, gravimetric or post-silica gel gravimetric petroleum hydrocarbons (PHC)

Italics  - indicates values do not meet applicable guidelines
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TABLE D4

Soil Quality Results - Polycyclic Aromatic Hydrocarbons
BURNCO Rock Products Ltd.

West Cochrane Gravel Pit

Sample
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Point m m Date Number mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Gravel Pit Location 1 0.15 0.15 25-Oct-21 3132324 <0.005 <0.005 <0.004 <0.05 <0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 <0.01 <0.02 <0.005 <0.02 <0.01 <0.05 <0.005 ND ND ND

Gravel Pit Location 2 0.15 0.15 25-Oct-21 3132365 <0.005 <0.005 <0.004 <0.05 <0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 <0.01 <0.02 <0.005 <0.02 <0.01 <0.05 <0.005 ND ND ND

Gravel Pit Location 3 0.15 0.15 25-Oct-21 3132366 <0.005 <0.005 <0.004 <0.05 <0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 <0.01 <0.02 <0.005 <0.02 <0.01 <0.05 <0.005 ND ND ND

Gravel Pit Location 4 0.15 0.15 25-Oct-21 3132367 <0.005 <0.005 <0.004 <0.05 <0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 <0.01 <0.02 <0.005 <0.02 <0.01 <0.05 <0.005 ND ND ND

River Sample 1 0.15 0.15 25-Oct-21 3132370 <0.005 <0.005 0.004 <0.05 0.04 0.04 0.07 <0.05 0.02 <0.05 <0.005 0.03 0.07 <0.02 0.017 0.04 0.06 <0.05 0.036 0.04 0.07 0.06

River Sample 2 0.15 0.15 25-Oct-21 3132371 <0.005 <0.005 0.008 <0.05 0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 0.04 <0.02 0.019 0.06 0.03 <0.05 0.034 0.00 0.00 0.00

River Sample 3 0.15 0.15 25-Oct-21 3132372 <0.005 <0.005 <0.004 <0.05 <0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 <0.01 <0.02 0.011 <0.02 <0.01 <0.05 0.018 ND ND ND

River Sample 4 0.15 0.15 25-Oct-21 3132373 0.009 <0.005 0.015 <0.05 0.02 <0.03 <0.03 <0.05 <0.02 <0.05 <0.005 <0.02 0.05 <0.02 0.04 0.08 0.05 <0.05 0.04 0.00 0.00 0.00

Alberta Tier 1 - Coarse-grained Soils - Natural Areas
+

0.38
EA NS 0.0056

EA NS 6.2
EL,EW

0.60
EL,EW

6.2
EL,EW NS 6.2

EL,EW
6.2

EL,EW NS NS 0.055
EA

0.34
EA

0.017
EA

0.061
EA

0.15
EA NS NS 1.0

HD NA NA

Alberta Tier 1 - Fine-grained Soils - Natural Areas
+

0.33
EA NS 1.3

EA NS 6.2
EL,EW

0.60
EL,EW

6.2
EL,EW NS 6.2

EL,EW
6.2

EL,EW NS NS 15.4
EL,EW

0.40
EA

0.014
EA

0.11
EA

7.7
EL,EW NS NS NA 1.0

HD NA

Notes:

---  - not analyzed

NA  - not applicable

NS  - not specified

ND  - not detected
EA  - indicates guideline for Protection of Freshwater Aquatic Life exposure pathway
EL  - indicates guideline for Livestock Soil and Food Ingestion exposure pathway

EW  - indicates guideline for Wildlife Soil and Food Ingestion exposure pathway
HD  - indicates guideline for Protection of Domestic Use Aquifer exposure pathway
++  - carcinogenic PAH compounds

IACR  - Index of Additive Cancer Risk for Human Health calculated by Matrix Solutions

B[a]P TPE  - Benzo[a]pyrene Total Potency Equivalents calculated by Matrix Solutions
+ - Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (AEP 2019)

Italics  - indicates values do not meet applicable guidelines
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TABLE D5

Soil Quality Results - Waste Characterization 
BURNCO Rock Products Ltd.
West Cochrane Gravel Pit

Gravel Pit North Composite Gravel Pit South Composite River West Composite River East Composite 

0.15 0.15 0.15 0.15

25-Oct-21 25-Oct-21 25-Oct-21 25-Oct-21

3132368 3132369 3132374 3132375

Leachable Metals

Antimony mg/L <0.5 <0.5 <0.5 <0.5 500

Arsenic mg/L <0.5 <0.5 <0.5 <0.5 5

Barium mg/L 0.9 <0.5 1 0.8 100

Beryllium mg/L <0.5 <0.5 <0.5 <0.5 5

Boron mg/L <0.5 <0.5 <0.5 <0.5 500

Cadmium mg/L <0.1 <0.1 <0.1 <0.1 1

Chromium mg/L <0.5 <0.5 <0.5 <0.5 5

Cobalt mg/L <0.5 <0.5 <0.5 <0.5 100

Copper mg/L <0.5 <0.5 <0.5 <0.5 100

Iron mg/L <0.5 <0.5 <0.5 <0.5 1000

Lead mg/L <0.5 <0.5 <0.5 <0.5 5

Mercury mg/L <0.1 <0.1 <0.1 <0.1 0.2

Nickel mg/L <0.5 <0.5 <0.5 <0.5 5

Selenium mg/L <0.5 <0.5 <0.5 <0.5 1

Silver mg/L <0.5 <0.5 <0.5 <0.5 5

Thallium mg/L <0.5 <0.5 <0.5 <0.5 5

Uranium mg/L <0.5 <0.5 <0.5 <0.5 2

Vanadium mg/L <0.5 <0.5 <0.5 <0.5 100

Zinc mg/L <0.5 <0.5 <0.5 <0.5 500

Zirconium mg/L <0.5 <0.5 <0.5 <0.5 500

Notes:

NS  - not specified

* - Alberta User Guide for Waste Managers  (Alberta Environmental Protection 1996)

Italics  - indicates values do not meet applicable guidelines

Sample Point
Alberta User Guide 

for Waste Managers 

Criteria*

Sample Depth

Sample Date 

MSI Sample Number
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APPENDIX E  
Field-verified Survey 

 

 

  



TABLE E-1
Field Verified Survey Summary
Burnco Rock Products Ltd.
Burnco West Cochrane Gravel Pit

Water Source Legal Land Landowner GIC Well Depth Water Completion Water Source Use*
Number Location Well ID Name* m Level Unit Status*

(m bgs)
1 NW-15-026-5 W5M Bert Levesque - House Well 36.33* 25.02* - Operational Domestic, Livestock, Garden
- NE-16-026-5 W5M Dianne and Wendal Young - House Well - - - Operational Domestic, Livestock, Garden
2 NW-15-026-5 W5M Darrel Cornish - North Well 24.4* 7.6* Gravel* Operational Domestic, Livestock, Garden
3 NW-15-026-5 W5M Darrel Cornish - South Well 70.1* - - Seasonal Operation Domestic, Livestock, Garden
4 SW-22-026-5 W5M Dave Dutchik - North Well 51.8* - - Operational Domestic, Livestock, Garden
5 SW-22-026-5 W5M Dave Dutchik - Barn Well 42.7* - - Operational Livestock
6 SW-22-026-5 W5M Dave Dutchik - South Well - - - Operational Livestock
7 SW-22-026-5 W5M Dave Dutchik - Abandoned Well - - - Not in use -
8 SW-22-026-5 W5M Dave Dutchik - Spring 1 - - - Operational Livestock
9 NW-23-026-5 W5M Dave Dutchik - East Well 14.0* - - Operational Livestock

10 NW-23-026-5 W5M Dave Dutchik - West Well 85.3* - - Operational Domestic
11 NW-23-026-5 W5M Dave Dutchik - Spring 2 - - - Operational Livestock
12 NW-15-026-5 W5M Dave Felthua - Well 1 - - - Operational Domestic, Livestock, Garden
13 NW-15-026-5 W5M Dave Felthua - Well 2 - - - Operational Domestic, Livestock, Garden
14 NW-15-026-5 W5M Dave Felthua - Well 3 - - - Operational Domestic, Livestock, Garden
- - Georgena Decagny - Primary Well - 91.4* - - Domestic and Livestock
- - Georgena Decagny - Secondary Well - - - Not in use Domestic
- - Georgena Decagny - Dugout Well - - - Dry -

15 SE-22-026-5 W5M Ann McKendrick McNabb 386518 Stock Water Well 1 25.91** 19.81* Sand and Gravel** Operational Livestock
16 SE-22-026-5 W5M Ann McKendrick McNabb 386519 Stock Water Well 2 54.86** 32* Sandstone** Operational Livestock
17 SW-23-026-5 W5M Ann McKendrick McNabb 9826181 Domestic Water Well 30.48** 14.33* Sandstone** Operational Domestic
18 SE-23-026-5 W5M Mckendrick Ranches Ltd. 9826378 Stock Water Well 1 33.53** 8* Sandstone** Operational Livestock
19 SW-24-026-5 W5M Mckendrick Ranches Ltd. 386531 Stock Water Well 2 33.53** 23.16* Sandstone and Shale** Operational Livestock
20 NE-24-26-5 W5M Mckendrick Ranches Ltd. 1060818 Stock Water Well 3 60.96** 23.16* Sandstone and Shale** Operational Livestock
21 NE-22-026-5 W5M Mckendrick Ranches Ltd. - Dugout 1 - - - Seasonal Operation Livestock
22 NE-22-026-5 W5M Mckendrick Ranches Ltd. - Dugout 2 - - - Seasonal Operation Livestock
23 NE-22-026-5 W5M Mckendrick Ranches Ltd. - Dugout 3 - - - Seasonal Operation Livestock
24 NE-22-026-5 W5M Mckendrick Ranches Ltd. - Spring 1 - - - Seasonal Operation Livestock
25 NE-22-026-5 W5M Mckendrick Ranches Ltd. - Spring 2 - - - Seasonal Operation Livestock
26 NE-22-026-5 W5M Mckendrick Ranches Ltd. - Spring 3 - - - Seasonal Operation Livestock
27 SE-8-026-4 W5M Mckendrick Ranches Ltd. - Spring 4 - - Gravel and Sandstone** Seasonal Operation Livestock
28 SE-8-026-4 W5M Mckendrick Ranches Ltd. - Spring 5 - - Gravel and Sandstone** Seasonal Operation Livestock
29 SE-8-026-4 W5M Mckendrick Ranches Ltd. - Spring 6 - - Gravel and Sandstone** Seasonal Operation Livestock
30 NE-18-026-4 W5M BURNCO 349481 Water Well 1 27.43** 16.38 Sandstone** Operational Domestic and Livestock
31 SE-18-026-4 W5M BURNCO 386379 Water Well 2 93.88* 53.95** Sandstone and Shale** Operational Domestic
32 SE-18-026-4 W5M BURNCO 386380 Water Well 3 18.92** 16.72 Shale and Sandy Stringers** Operational Domestic
33 SE-18-026-4 W5M BURNCO - Non-registered Water Well 1.16 - - Abandoned -

Notes: 

* Verbal communication from landowner
** Based on drilling report records
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Owner/Lessee Name Ann McKendrick McNabb

Legal Land Location/GPS of Source
8-22-26-5 W5M

51.232369, -114.609389
Surface Elevation 1223m 

Type of Water Source Unconsolidated
Water Source/Well Status In Use

Original Non-Pumping Water Level and Date Recorded 19.81m - 1983/11/09
Well Completion Details Well ID - 386518 - 1983/11/09

Pumping Rate
Pumping Rates (Report) - 

3.00g/min (Max) 
Current Estimated Water Requirements N/A

Purpose of Well Use Stock
Historical Chemical Results N/A

Owner/Lessee Name Ann McKendrick McNabb

Legal Land Location/GPS of Source
SE 22-26-5 W5M

51.230561, -114.612269
Surface Elevation 1129m

Type of Water Source Unconsolidated/Consolidated
Water Source/Well Status In Use

Original Non-Pumping Water Level and Date Recorded 32.00m - 1983/11/07
Well Completion Details Well ID - 386519 - 1983/11/07

Pumping Rate
Pumping Rates (Report) - 

5.00g/min (Recommended)
8.00g/min (Max) 

Current Estimated Water Requirements N/A
Purpose of Well Use Stock

Historical Chemical Results N/A

Owner/Lessee Name McKendrick Ranches Ltd.

Legal Land Location/GPS of Source
SW 23-26-5 W5M

51.233440, -114.599480
Surface Elevation 1234m

Type of Water Source Consolidated
Water Source/Well Status In Use

Original Non-Pumping Water Level and Date Recorded 14.33m - 2017/12/05
Well Completion Details Well ID - 9826181 - 2017/12/05

Pumping Rate
Pumping Rates (Report) - 

10.00g/min (Recommended)
38.00g/min (Max) 

Current Estimated Water Requirements N/A
Purpose of Well Use Domestic

Historical Chemical Results N/A

SW 23-26-5 W5M - Domestic Water Well

SE 22-26-5 W5M - Stock Water Well (1)

SE 22-26-5 W5M - Stock Water Well (2)



Owner/Lessee Name McKendrick Ranches Ltd.

Legal Land Location/GPS of Source
1-23-26-5 W5M

51.229016, -114.585798
Surface Elevation 1193m

Type of Water Source Consolidated
Water Source/Well Status In Use

Original Non-Pumping Water Level and Date Recorded 8.00m - 2019/06/06
Well Completion Details Well ID - 9826378 - 2019/06/06

Pumping Rate
Pumping Rates (Report) - 

6.50g/min (Recommended)
7.50g/min (Max) 

Current Estimated Water Requirements N/A
Purpose of Well Use Stock

Historical Chemical Results N/A

Owner/Lessee Name McKendrick Ranches Ltd.

Legal Land Location/GPS of Source
SW 24-26-5 W5M

51.227897, -114582396
Surface Elevation 1192m

Type of Water Source Consolidated
Water Source/Well Status In Use

Original Non-Pumping Water Level and Date Recorded 23.16m - 1977/02/19
Well Completion Details Well ID - 386531 - 1977/02/19

Pumping Rate
Pumping Rates (Report) - 

20.00g/min (Max) 
Current Estimated Water Requirements N/A

Purpose of Well Use Stock
Historical Chemical Results N/A

Owner/Lessee Name McKendrick Ranches Ltd.

Legal Land Location/GPS of Source
NE 24-26-5 W5M

51.235418, -114.568250
Surface Elevation 1209m

Type of Water Source Consolidated
Water Source/Well Status In Use

Original Non-Pumping Water Level and Date Recorded 23.16m - 2005/10/17
Well Completion Details Well ID - 1060818 - 2005/10/17

Pumping Rate
Pumping Rates (Report) - 

8.00g/min (Recommended)
20.00g/min (Max) 

Current Estimated Water Requirements N/A
Purpose of Well Use Stock

Historical Chemical Results N/A

NE 24-26-5 W5M - Stock Water Well

SE 23-26-5 W5M - Stock Water Well

SW 24-26-5 W5M - Stock Water Well

JBates
Rectangle



Proposed Well Use

Type of WorkMethod of Drilling

Stock

New WellCable Tool

   Drilling Information

   Formation Log

Depth from 
ground level (ft)

Water 
Bearing

Lithology Description

2.00   Topsoil
14.00 Brown  Clay
30.00 Gray  Clay & Rocks
54.00  Silty Sand
67.00  Silty Sand & Gravel
76.00  Silty Sand
79.00 Yes  Water Bearing Sand & Gravel
85.00  Silty Clay

Measurement in Imperial

Placed from

Bottom at :

Size OD :

Diameter (in) From (ft) To (ft)
0.00 0.00 85.00

   Well Completion
Total Depth Drilled Finished Well Depth Start Date
85.00 ft

End Date
1983/11/09

Borehole

Surface Casing (if applicable) Well Casing/Liner
Steel Steel

Wall Thickness :

Size OD :

Wall Thickness :

Top at :

Bottom at :

6.00

0.188

74.00

5.00

0.156

0.00

85.00
Perforations

From (ft) To (ft)
Diameter or 
Slot Width(in)

Slot Length
(in)

Hole or Slot 
Interval(in)

74.00 82.00 0.125 12.00

Perforated by Torch

Annular Seal Driven
0.00 to 0.00

Amount

Other Seals

Type At (ft)

Screen Type

Size OD : 0.00

From (ft) To (ft) Slot Size (in)

Attachment

Top Fittings Bottom Fittings

Measurement in Imperial

Pack

Type Grain Size

Amount

in

ftft

in

in

in

ft

in

ft ft

   Yield Test Summary

Test Date Water Removal Rate (igpm) Static Water Level (ft)
1983/11/09 3.00 65.00

Measurement in Imperial

Recommended Pump Rate igpm

Printed on 6/20/2019 2:42:28 PM Page: 1 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
1

INTERPROVINCIAL DRILLING CONTRACTORS

UNKNOWN NA DRILLER

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed

1983/11/18

386518
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T0L 0W0P.O. BOX 264 COCHRANEMCNABB, GRANT/ANN #2

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
8 22 26 5 5

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.232369 -114.609389ft from 

ft from 
Map Not Obtained

Measurement in Imperial

How Location Obtained How Elevation Obtained

ft

Province Country
CANADA

View in Metric

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386518&IsMetric=1
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386518&IsMetric=0&type=e


Is Artesian Flow
Distance From Top of Casing to Ground Level

   Additional Information

Is Flow Control Installed  

DescribeRate

 

igpm

Recommended Pump Rate igpm

Recommended Pump Intake Depth (From TOC) 82.00 ft

Pump Installed  Depth

Type Make H.P.

Did you Encounter Saline Water (>4000 ppm TDS)

Gas

 

 

Depth

Depth

ft

ft

Well Disinfected Upon Completion  

Geophysical Log Taken

Sample Collected for Potability  Submitted to ESRD
Additional Comments on Well

WATER IS MEDIUM HARD.  WATER COMES IN @ 3 GPM FROM GRAVEL & SAND LAYER. INFORMATION TAKEN FROM DROUGHT EMERGENCY WATER 
SUPPLY APPLICATION OF 1985/12/11. OWNER REPORTS WELL YIELD OF 3 GPM BUT STARTING TO DROP OFF.

Measurement in Imperial

ft

in

Submitted to ESRD

Model (Output Rating)

Diversion Date & TimeAmount TakenWater Source

   Water Diverted for Drilling

ig

   Yield Test

Pumping (ft) Elapsed Time
Minutes:Sec

Recovery (ft)

 

Depth to water level

Method of Water Removal

Test Date

Bailer

Start Time
12:00 AM

Static Water Level
65.00 ft

Type

75.00

Removal Rate

Depth Withdrawn From

3.00 igpm

ft

1983/11/09

If water removal period was < 2 hours, explain why

Measurement in ImperialTaken From Ground Level

Printed on 6/20/2019 2:42:28 PM Page: 2 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
1

INTERPROVINCIAL DRILLING CONTRACTORS

UNKNOWN NA DRILLER

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed

1983/11/18

386518
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T0L 0W0P.O. BOX 264 COCHRANEMCNABB, GRANT/ANN #2

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
8 22 26 5 5

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.232369 -114.609389ft from 

ft from 
Map Not Obtained

Measurement in Imperial

How Location Obtained How Elevation Obtained

ft

Province Country
CANADA

View in Metric

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386518&IsMetric=1
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386518&IsMetric=0&type=e


Proposed Well Use

Type of WorkMethod of Drilling

Domestic & Stock

New WellRotary

   Drilling Information

   Formation Log

Depth from 
ground level (ft)

Water 
Bearing

Lithology Description

2.00   Topsoil
38.00  Sandy Clay
131.00  Silty Sand & Gravel
136.00 Yes  Water Bearing Sand & Gravel
140.00  Gravelly Clay & Boulders
141.00  Gravelly Clay & Boulders
152.00 Brown Fine Grained Sandstone
174.00 Yes  Water Bearing Sandstone
180.00  Fine Grained Sandstone

Measurement in Imperial

Placed from

Bottom at :

Size OD :

Diameter (in) From (ft) To (ft)
0.00 0.00 180.00

   Well Completion
Total Depth Drilled Finished Well Depth Start Date
180.00 ft

End Date
1989/11/08

Borehole

Surface Casing (if applicable) Well Casing/Liner
Steel

Wall Thickness :

Size OD :

Wall Thickness :

Top at :

Bottom at :

6.63

0.188

141.00

0.00

0.000

0.00

0.00
Perforations

From (ft) To (ft)
Diameter or 
Slot Width(in)

Slot Length
(in)

Hole or Slot 
Interval(in)

Perforated by

Annular Seal Driven
0.00 to 141.00

Amount

Other Seals

Type At (ft)

Screen Type

Size OD : 0.00

From (ft) To (ft) Slot Size (in)

Attachment

Top Fittings Bottom Fittings

Measurement in Imperial

Pack

Type Grain Size

Amount

in

ftft

in

in

in

ft

in

ft ft

   Yield Test Summary

Test Date Water Removal Rate (igpm) Static Water Level (ft)
1989/11/07 8.00 105.00

Measurement in Imperial

Recommended Pump Rate 5.00 igpm

Printed on 6/20/2019 2:40:07 PM Page: 1 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
1

KRIEGER DRILLING LTD.

UNKNOWN NA DRILLER

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed

1989/12/12

386519
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T0L 0W0P.O. BOX 264 COCHRANEMCNABB, GRANT/ANN

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
SE 22 26 5 5

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.230561 -114.612269ft from 

ft from 
Map Not Obtained

Measurement in Imperial

How Location Obtained How Elevation Obtained

ft

Province Country

View in Metric

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386519&IsMetric=1
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386519&IsMetric=0&type=e


Is Artesian Flow
Distance From Top of Casing to Ground Level

   Additional Information

Is Flow Control Installed  

DescribeRate

 

igpm

Recommended Pump Rate 5.00 igpm

Recommended Pump Intake Depth (From TOC) 170.00 ft

Pump Installed  Depth

Type Make H.P.

Did you Encounter Saline Water (>4000 ppm TDS)

Gas

 

 

Depth

Depth

ft

ft

Well Disinfected Upon Completion  

Geophysical Log Taken

Sample Collected for Potability  Submitted to ESRD
Additional Comments on Well

WATER COMES IN 131'-136' @ 3 GPM, 152'-174' @ 8 GPM. 

Measurement in Imperial

ft

in

Submitted to ESRD

Model (Output Rating)

Diversion Date & TimeAmount TakenWater Source

   Water Diverted for Drilling

ig

   Yield Test

Pumping (ft) Elapsed Time
Minutes:Sec

Recovery (ft)

 

Depth to water level

Method of Water Removal

Test Date

Bailer

Start Time
12:00 AM

Static Water Level
105.00 ft

Type

160.00

Removal Rate

Depth Withdrawn From

8.00 igpm

ft

1989/11/07

If water removal period was < 2 hours, explain why

Measurement in ImperialTaken From Ground Level

Printed on 6/20/2019 2:40:07 PM Page: 2 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
1

KRIEGER DRILLING LTD.

UNKNOWN NA DRILLER

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed

1989/12/12

386519
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T0L 0W0P.O. BOX 264 COCHRANEMCNABB, GRANT/ANN

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
SE 22 26 5 5

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.230561 -114.612269ft from 

ft from 
Map Not Obtained

Measurement in Imperial

How Location Obtained How Elevation Obtained

ft

Province Country

View in Metric

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386519&IsMetric=1
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=386519&IsMetric=0&type=e


Proposed Well Use

Type of WorkMethod of Drilling

Domestic

New WellRotary - Air

   Drilling Information

   Formation Log

Depth from 
ground level (ft)

Water 
Bearing

Lithology Description

30.00   Clay
42.00   Sand
72.00   Clay & Gravel
77.00 Gray  Shale
81.00 Blue  Shale
95.00 Yes Gray Fractured Sandstone
110.00 Gray  Shale

Measurement in Imperial

Placed from

Bottom at :

Size OD :

Diameter (in) From (ft) To (ft)
6.75 0.00 80.00
5.00 80.00 110.00

   Well Completion
Total Depth Drilled Finished Well Depth Start Date
110.00 ft 110.00 ft 2019/06/05

End Date
2019/06/06

Borehole

Surface Casing (if applicable) Well Casing/Liner
Steel Plastic

Wall Thickness :

Size OD :

Wall Thickness :

Top at :

Bottom at :

5.56

0.258

80.00

4.50

0.237

30.00

110.00
Perforations

From (ft) To (ft)
Diameter or 
Slot Width(in)

Slot Length
(in)

Hole or Slot 
Interval(in)

80.00 95.00 0.500 12.00

Perforated by Drill

Annular Seal Bentonite Slurry
0.00 to 80.00

Amount 200.00

Other Seals

Type At (ft)
Drive Shoe 80.00
K-Packer 79.00

Screen Type

Size OD :

From (ft) To (ft) Slot Size (in)

Attachment

Top Fittings Bottom Fittings

Measurement in Imperial

Pack

Type Grain Size

Amount

in

ftft

in

in

in

ft

in

ft ft

Gallons

   Yield Test Summary

Test Date Water Removal Rate (igpm) Static Water Level (ft)
2019/06/06 7.50 26.24

Measurement in Imperial

Recommended Pump Rate 6.50 igpm

Printed on 6/20/2019 2:52:10 PM Page: 1 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
57644A

ALTAIR WATER AND DRILLING SERVICES INC.

LYNDON  STINSON

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed
2019/06/06Yes

2019/06/19

9826378
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T4C 1A5COCHRANEP.O. BOX 264 MCKENDRICK RANCHES LTD

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
1 23 26 5 5

Additional Description
WELL#2

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.229016 -114.585798 3973.10ft from 

ft from 
Differential corrected handheld GPS 5-10m Differential corrected handheld GPS 5-10m

Measurement in Imperial

How Location Obtained How Elevation Obtained

ft

Province
ALBERTA

Country
CANADA

View in Metric

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826378&IsMetric=1
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826378&IsMetric=0&type=e


Is Artesian Flow
Distance From Top of Casing to Ground Level 24.00

   Additional Information

Is Flow Control Installed  

DescribeRate

 

igpm

Recommended Pump Rate 6.50 igpm

Recommended Pump Intake Depth (From TOC) 80.00 ft

Pump Installed  Depth

Type Make H.P.

Did you Encounter Saline Water (>4000 ppm TDS)

Gas

 

 

Depth

Depth

ft

ft

Well Disinfected Upon Completion Yes

Geophysical Log Taken

Sample Collected for Potability  Submitted to ESRD
Additional Comments on Well

1 GRAIN HARD, 0 PPM IRON

Measurement in Imperial

ft

in

Submitted to ESRD

Model (Output Rating)

Diversion Date & TimeAmount TakenWater Source
2019/06/05 8:00 AM1000.00BOW RIVER

   Water Diverted for Drilling

ig

   Yield Test

Pumping (ft) Elapsed Time
Minutes:Sec

Recovery (ft)

26.25 0:00 84.02
48.33 1:00 77.76
57.28 2:00 73.16
63.42 3:00 69.23
67.95 4:00 66.04
69.59 5:00 63.32
70.31 6:00 61.55
70.24 7:00 59.61
70.54 8:00 57.41
71.16 9:00 56.43
71.52 10:00
72.60 12:00 55.02
74.15 14:00 53.81
75.33 16:00 52.66
75.13 18:00 52.03
74.90 20:00 51.25
74.97 25:00 49.87
75.85 30:00 48.72
76.71 35:00 47.57
77.49 40:00 46.82
78.87 50:00 45.34
79.79 60:00 44.26
81.43 75:00 42.55
81.46 90:00 41.63
83.20 105:00 40.72
84.02 120:00 39.86

Depth to water level

Method of Water Removal

Test Date

Pump

Start Time
7:45 AM

Static Water Level
26.24 ft

Type

84.00

Removal Rate

Depth Withdrawn From

7.50 igpm

ft

2019/06/06

If water removal period was < 2 hours, explain why

Measurement in ImperialTaken From Top of Casing

Printed on 6/20/2019 2:52:10 PM Page: 2 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
57644A

ALTAIR WATER AND DRILLING SERVICES INC.

LYNDON  STINSON

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed
2019/06/06Yes

2019/06/19

9826378
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T4C 1A5COCHRANEP.O. BOX 264 MCKENDRICK RANCHES LTD

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
1 23 26 5 5

Additional Description
WELL#2

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.229016 -114.585798 3973.10ft from 

ft from 
Differential corrected handheld GPS 5-10m Differential corrected handheld GPS 5-10m

Measurement in Imperial

How Location Obtained How Elevation Obtained

ft

Province
ALBERTA

Country
CANADA

View in Metric

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826378&IsMetric=1
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826378&IsMetric=0&type=e


Proposed Well Use

Type of WorkMethod of Drilling

Stock

New WellRotary - Air

   Drilling Information

   Formation Log

Depth from 
ground level (m)

Water 
Bearing

Lithology Description

4.27   Clay
16.46   Sand
22.56 Gray  Shale
28.35 Yes Gray  Sandstone
30.48 Gray  Shale

Measurement in Metric

Placed from

Bottom at :

Size OD :

Diameter (cm) From (m) To (m)
17.15 0.00 18.29
12.70 18.29 30.48

   Well Completion
Total Depth Drilled Finished Well Depth Start Date
30.48 m 30.48 m 2017/12/05

End Date
2017/12/05

Borehole

Surface Casing (if applicable) Well Casing/Liner
Steel Plastic

Wall Thickness :

Size OD :

Wall Thickness :

Top at :

Bottom at :

14.13

0.655

18.29

11.43

0.602

12.19

30.48
Perforations

From (m) To (m)

Diameter or 
Slot Width

(cm)
Slot Length

(cm)
Hole or Slot 
Interval(cm)

22.56 27.43 1.168 30.48

Perforated by Drill

Annular Seal Bentonite Slurry
0.00 to 18.29

Amount 150.00

Other Seals

Type At (m)
Drive Shoe 18.29

Screen Type

Size OD :

From (m) To (m) Slot Size (cm)

Attachment

Top Fittings Bottom Fittings

Measurement in Metric

Pack

Type Grain Size

Amount

cm

mm

cm

cm

cm

m

cm

m m

Gallons

   Yield Test Summary

Test Date Water Removal Rate (L/min) Static Water Level (m)
2017/12/05 172.75 14.33

Measurement in Metric

Recommended Pump Rate 45.46 L/min

Printed on 9/12/2019 3:18:46 PM Page: 1 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
83061A

ALTAIR WATER AND DRILLING SERVICES INC.

RILEY  PEARSON

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed
2017/12/06Yes

2017/12/07

9826181
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T4C 1A5COCHRANEP.O. BOX 264 MCKENDRICK RANCHES LTD

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
6 23 26 5 5

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.233440 -114.599480 1234.44m from 

m from 
Differential corrected handheld GPS 5-10m Differential corrected handheld GPS 5-10m

Measurement in Metric

How Location Obtained How Elevation Obtained

m

Province
ALBERTA

Country
CANADA

View in Imperial

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826181&IsMetric=0
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826181&IsMetric=1&type=e


Is Artesian Flow
Distance From Top of Casing to Ground Level 91.44

   Additional Information

Is Flow Control Installed  

DescribeRate

 

L/min

Recommended Pump Rate 45.46 L/min

Recommended Pump Intake Depth (From TOC) 22.56 m

Pump Installed  Depth

Type Make H.P.

Did you Encounter Saline Water (>4000 ppm TDS)

Gas

 

 

Depth

Depth

m

m

Well Disinfected Upon Completion Yes

Geophysical Log Taken

Sample Collected for Potability  Submitted to ESRD
Additional Comments on Well

Measurement in Metric

m

cm

Submitted to ESRD

Model (Output Rating)

Diversion Date & TimeAmount TakenWater Source
2017/12/05 7:00 AM5455.31SHOP

   Water Diverted for Drilling

L

   Yield Test

Pumping (m) Elapsed Time
Minutes:Sec

Recovery (m)

30.48 0:00 30.48
1:00 18.29
2:00 16.46
3:00 15.54
4:00 15.24
5:00 14.94
6:00 14.63
7:00 14.63
8:00 14.33
9:00 14.33

Depth to water level

Method of Water Removal

Test Date

AIR

Start Time
3:30 PM

Static Water Level
14.33 m

Type

30.48

Removal Rate

Depth Withdrawn From

172.75 L/min

m

2017/12/05

If water removal period was < 2 hours, explain why

AIRLIFT WITH STEM IN HOLE FROM 100'

Measurement in MetricTaken From Top of Casing

Printed on 9/12/2019 3:18:46 PM Page: 2 / 2

Certification No

Company Name

Name of Journeyman responsible for drilling/construction of well
83061A

ALTAIR WATER AND DRILLING SERVICES INC.

RILEY  PEARSON

   Contractor Certification

Copy of Well report provided to owner Date approval holder signed
2017/12/06Yes

2017/12/07

9826181
GoA Well Tag No.

Date Report Received

GIC Well IDWater Well Drilling Report
The driller supplies the data contained in this report. The Province disclaims responsibility for its 
accuracy. The information on this report will be retained in a public database.

Postal CodeTownAddressOwner Name
T4C 1A5COCHRANEP.O. BOX 264 MCKENDRICK RANCHES LTD

   Well Identification and Location

Location 1/4 or LSD SEC TWP RGE W of MER Lot Block Plan
6 23 26 5 5

Additional Description

Measured from Boundary of GPS Coordinates in Decimal Degrees (NAD 83)
Latitude Longitude Elevation51.233440 -114.599480 1234.44m from 

m from 
Differential corrected handheld GPS 5-10m Differential corrected handheld GPS 5-10m

Measurement in Metric

How Location Obtained How Elevation Obtained

m

Province
ALBERTA

Country
CANADA

View in Imperial

Drilling Company Well ID

Export to Excel

GOWN ID

https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826181&IsMetric=0
https://environment.extranet.gov.ab.ca/apps/GIC/Report/ViewReport.aspx?wellid=9826181&IsMetric=1&type=e


Proposed Well Use

Type of WorkMethod of Drilling

Stock

New WellCable Tool

   Drilling Information

   Formation Log

Depth from 
ground level (ft)

Water 
Bearing

Lithology Description

24.00 Brown  Clay & Sandstone
27.00 Gray  Shale
41.00 Brown  Shale & Sandstone
89.00 Gray  Shale
92.00 Brown  Sandstone
94.00 Brown  Shale
110.00 Gray  Shale

Measurement in Imperial

Placed from

Bottom at :

Size OD :

Diameter (in) From (ft) To (ft)
0.00 0.00 110.00

   Well Completion
Total Depth Drilled Finished Well Depth Start Date
110.00 ft 1977/02/18

End Date
1977/02/19

Borehole

Surface Casing (if applicable) Well Casing/Liner
Steel Steel

Wall Thickness :

Size OD :

Wall Thickness :

Top at :

Bottom at :

7.00

0.251

27.00

5.00

0.438

0.00

110.00
Perforations

From (ft) To (ft)
Diameter or 
Slot Width(in)

Slot Length
(in)

Hole or Slot 
Interval(in)

85.00 106.00 0.000 0.00

Perforated by Torch

Annular Seal Driven
0.00 to 27.00

Amount

Other Seals

Type At (ft)

Screen Type
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MEMORANDUM 

TO: Duncan Gordon, BURNCO Rock Products Ltd. 

FROM: Ryley Killam and Goetz Aust, Matrix Solutions Inc. 

SUBJECT: Estimated Dewatering Flow Rates from Gravel Pits for the Purpose of Sizing Storage Ponds 

DATE: Original January 18, 2019: revised February 23, 2022 

VERSION: 1.0 

1 OBJECTIVE 
The objective of this memorandum is to determine estimated groundwater flow rates for gravel pit 
dewatering. Information was collected to aid in the sizing of storage ponds. The analyses were 
conducted to provide conservative estimates of dewatering requirements to ensure adequate sizing of 
the storage ponds. 

2 METHODOLOGY 

2.1 Saturated Thickness 
A saturated thickness map was generated using water elevation data and the base of sand and gravel 
supplied by BURNCO Rock Products Ltd. 

Groundwater depths were converted to groundwater elevations. Water elevations and bedrock 
elevation data was imported into Surfer to create grids of the groundwater and bedrock structure. 
elevations. The difference of both grids was used to generate a saturated thickness map (see main 
report Figure 8). 

A preliminary mine plan was imported into surfer as a base map and the saturated thickness contours 
(m) were overlaid to assess the saturated thickness of the gravel deposits. 

2.2 Hydraulic Conductivity 
No K-testing was conducted on the new groundwater monitoring wells installed in Area 4 in 2018. 
Slug tests were completed on four wells in the west project area by Levelton Consultants in 2014. 
The highest K-value (25 m/day) was used in the flow rate calculations in order to be conservative. 
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2.3 Dewatering Formulas 

2.3.1 Radial Flow in a Water Table Aquifer 

The radial flow in a water table aquifer equation was used for the hydrogeological analysis for 
dewatering. This equation is used when the dewatering system assumes a rectangular shape (pit). 
The equation (Powers 1992) is as follows: 

𝑄𝑄 =
 𝜋𝜋𝜋𝜋(𝐻𝐻2 − ℎ𝑤𝑤

2)

ln𝑅𝑅𝑜𝑜𝑟𝑟𝑤𝑤

 

Q = flow rate (m3/day) 

K = hydraulic conductivity (m/day) 

H = hydraulic head of original water table (m) or saturated thickness 

hw = hydraulic head at maximum dewatering (m) 

Ro = radius of influence of well or point source (m) beyond the radius of the well  

rw = equivalent radius of well (m) 

hw was assumed to be 0.5 m. 

rw was approximated using: 

   𝑟𝑟𝑤𝑤 =  �𝑎𝑎𝑎𝑎
𝜋𝜋

  

Where a and b are the length and width of the pit and assumed to act as a circular system of the same 
enclosed area. 

Ro (calculated) was approximated using the Sichart and Kryieleis method (Sichart and Kyrieleis 1930) and 
gives Ro as a function of drawdown: 

𝑅𝑅𝑜𝑜 = 3000(𝐻𝐻 − ℎ𝑤𝑤)√𝐾𝐾 

Where K = hydraulic conductivity (m/sec) 

A value of 100 m, Ro (rw+100 m), was selected as a conservative constant as recharge to the aquifer is 
expected to occur at more than 100 m from the gravel pit boundaries, and recharge from surface water 
bodies will be beyond 100 m due to buffer zones. 
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2.3.2 Water Table Flow From a Line Source to a Drainage Trench 

The flow to a drainage trench from a line source equation was used for the hydrogeological analysis for 
dewatering and yields flow from one side per unit length. The equation is used when a trench is the 
system for dewatering. The equation is as follows: 

𝑄𝑄
𝑋𝑋

=  
𝐾𝐾(𝐻𝐻2 − ℎ2)

2𝐿𝐿
 

Q/X = flow rate (m3/day) per unit length of trench 

K = hydraulic conductivity (m/day) 

H = hydraulic head of original water table (m) or saturated thickness 

H = hydraulic head at maximum dewatering (m) assumed to be 0.5 m 

L = radius of influence (recharge) length (m) 

Based on site conditions, value of 100 m for L was used as a constant and is considered a conservative 
value. The flow rate values are double to represent flow from both sides of the trench. 

3 RESULTS 
Conservative flow rates in m3/day for pit dewatering are presented in Tables G1 and G2 depending upon 
the style of dewatering. 

TABLE G1 Pit Flow Rates (m3/day) 

Saturated 
Thickness 

(H) in 
Metres 

100 × 100 m 
Pit 

Using Ro 
Calculated 

100 × 100 m 
Using Ro 
100 m 

150 × 150 m 
Pit 

Using Ro 
Calculated 

150 × 150 m 
Using Ro 
100 m 

250 × 250 m 
Pit 

Using Ro 
Calculated 

250 × 250 m 
Using Ro 
100 m 

1 158 58 224 76 354 110 
2 344 289 457 378 679 550 
3 581 674 748 881 1,067 1,282 
4 867 1,213 1,090 1,586 1,512 2,308 
5 1,197 1,906 1,482 2,492 2,012 3,627 
6 1,571 2,753 1,920 3,599 2,564 5,239 
7 1,985 3,755 2,403 4,908 3,166 7,145 
8 2,440 4,910 2,930 6,418 3,816 9,343 
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TABLE G2 Trench Flow Rates From Both Sides of Trench (m3/day) 

Saturated Thickness 
(H) in Metres 50 m Trench Length 100 m Trench 

Length 
150 m Trench 

Length 
200 m Trench 

Length 
1 9 19 28 38 
2 47 94 141 188 
3 109 219 328 438 
4 197 394 591 788 
5 309 619 928 1,238 
6 447 894 1,341 1,788 
7 609 1,219 1,828 2,438 
8 797 1,594 2,391 3,188 

4 REFERENCES 
Powers J.P. 1992. Construction Dewatering: New Methods and Applications. Second Edition. John Wiley 

& Sons, Inc. 1992. 

Sichart W. and W. Kyrieleis. 1930. Grunwasser Abeskungen bei Fundierungs Arbeiten. Berlin. 1930. 
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Copper Dissolved mg/L 0.006 <0.001 0.001±0.0005

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.009 0.016 0.001±0.001±0.0008

Molybdenum Dissolved mg/L 0.002 0.006 0.001±0.0003±0.0001

Nickel Dissolved mg/L 0.0008 0.0060 0.0005±0.0002±0.00005

Selenium Dissolved mg/L 0.0005 <0.0002 0.0002±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.362 1.01 0.001±0.08±0.027

Thallium Dissolved mg/L <0.00005 <0.00005 0.00005

Tin Dissolved mg/L <0.001 <0.001 0.001

Titanium Dissolved mg/L 0.0007 <0.0005 0.0005±0.00006

Uranium Dissolved mg/L 0.0020 0.0033 0.0005±0.0002±0.0001

Vanadium Dissolved mg/L <0.0001 0.0002 0.0001±0.00003

Zinc Dissolved mg/L 0.001 0.002 0.001±0.00024±0.00023

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 32.0 25.2 0.02

Calcium Total mg/L 325 231 0.2±1±2

Iron Total mg/L 67.2 52.4 0.05±0.3±0.4

Magnesium Total mg/L 92.9 78.2 0.2±1.0±1.2

Manganese Total mg/L 1.91 2.19 0.005±0.05±0.05

Potassium Total mg/L 6.5 7.2 0.4±0.7±0.6

Silicon Total mg/L 46.3 37.7 0.05±0.4±0.4

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-1 1531395-2

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025001 /
8.1°C

26388211025002 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 20.1 24.7 0.4±0.7±0.6

Sulfur Total mg/L 12.1 38.7 0.3±0.3±0.1

Mercury Total mg/L 0.000043 0.000057 0.000005±0.0002±0.0002

Antimony Total mg/L 0.0003 0.0005 0.0002±0.00004±0.00003

Arsenic Total mg/L 0.0227 0.0185 0.0002±0.0019±0.0023

Barium Total mg/L 1.18 0.751 0.001±0.068±0.11

Beryllium Total mg/L 0.0016 0.0010 0.0001±0.0001±0.0002

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.031 0.045 0.002±0.004±0.003

Cadmium Total mg/L 0.00090 0.00086 0.00001±0.00008±0.00008

Chromium Total mg/L 0.0579 0.0535 0.0005±0.0055±0.0059

Cobalt Total mg/L 0.0405 0.0311 0.0001±0.0030±0.0039

Copper Total mg/L 0.072 0.052 0.001±0.005±0.007

Lead Total mg/L 0.0352 0.0222 0.0001±0.0016±0.0025

Lithium Total mg/L 0.051 0.046 0.001±0.005±0.006

Molybdenum Total mg/L 0.002 0.007 0.001±0.0008±0.0002

Nickel Total mg/L 0.0896 0.0738 0.0005±0.0083±0.0100

Selenium Total mg/L 0.0014 0.0021 0.0002±0.0003±0.0002

Silver Total mg/L 0.00043 0.00024 0.00001±0.00003±0.00006

Strontium Total mg/L 0.689 1.33 0.001±0.14±0.074

Thallium Total mg/L 0.00058 0.00042 0.00005±0.00003±0.00004

Tin Total mg/L <0.001 <0.001 0.001

Titanium Total mg/L 0.148 0.192 0.0005±0.024±0.018

Uranium Total mg/L 0.0045 0.0051 0.0005±0.0004±0.0003

Vanadium Total mg/L 0.0818 0.0700 0.0001±0.0061±0.0071

Zinc Total mg/L 0.238 0.159 0.004±0.012±0.018

Zirconium Total mg/L 0.002 0.002 0.001±0.0002±0.0002

Physical and Aggregate Properties

Turbidity NTU 3990 7740 0.1±220±110

Solids Total Suspended mg/L 3110 4220 2±450±330

Routine Water

pH 7.80 7.84 1±0.10±0.10

Temperature of observed
pH

°C 18.2 18.1

Electrical Conductivity at 25 °C µS/cm 520 742 1±24±17

Calcium Dissolved mg/L 55.2 73.5 0.2±2.5±1.9

Magnesium Dissolved mg/L 24.7 42.2 0.2±3.0±1.8

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-1 1531395-2

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025001 /
8.1°C

26388211025002 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 18.3 23.3 0.4±1.2±0.9

Potassium Dissolved mg/L 1.5 3.4 0.4±0.2±0.1

Iron Dissolved mg/L 0.03 <0.01 0.01±0.002

Manganese Dissolved mg/L 0.055 0.050 0.005±0.003±0.004

Chloride Dissolved mg/L 5.1 28.5 0.4±1.7±0.3

Nitrate - N mg/L 0.91 0.01 0.01±0.01±0.07

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 0.91 0.01 0.01

Sulfate (SO4) Dissolved mg/L 31.2 111 0.9±10±2.9

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 305 306

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 250 251 5±10±10

Total Dissolved Solids Calculated mg/L 286 432 1

Hardness Dissolved as CaCO3 mg/L 240 357

Ionic Balance Dissolved % 96 102

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 3 of 35



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-3 1531395-4

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025003 /
8.1°C

26388211025004 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 3.71 4.53 0.05±0.41±0.33

Sulfur Dissolved mg/L 36.5 18.3 0.3±1.7±3.4

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.006 0.131 0.002±0.010±0.00064

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L 0.0005 0.0004 0.0002±0.00006±0.00007

Barium Dissolved mg/L 0.030 0.094 0.001±0.005±0.002

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.036 0.042 0.002±0.004±0.003

Cadmium Dissolved mg/L 0.00001 0.00002 0.00001±0.000002±0.

Chromium Dissolved mg/L <0.0005 0.0006 0.0005±0.00006

Cobalt Dissolved mg/L 0.0002 0.0003 0.0001±0.00002±0.00001

Copper Dissolved mg/L 0.002 0.003 0.001±0.0002±0.0002

Lead Dissolved mg/L <0.0001 0.0002 0.0001±0.00002

Lithium Dissolved mg/L 0.024 0.017 0.001±0.001±0.002

Molybdenum Dissolved mg/L 0.003 0.003 0.001±0.0002±0.0002

Nickel Dissolved mg/L 0.0017 0.0016 0.0005±0.00007±0.00008

Selenium Dissolved mg/L <0.0002 0.0010 0.0002±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.646 0.820 0.001±0.062±0.049

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 0.0017 0.0005±0.0001

Uranium Dissolved mg/L 0.0059 0.0033 0.0005±0.0002±0.0004

Vanadium Dissolved mg/L 0.0002 0.0004 0.0001±0.00005±0.00003

Zinc Dissolved mg/L 0.002 0.005 0.001±0.00047±0.00024

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 22.7 5.75 0.02

Calcium Total mg/L 163 157 0.2±0.8±0.8

Iron Total mg/L 56.9 9.70 0.05±0.16±0.4

Magnesium Total mg/L 57.1 70.9 0.2±0.9±0.7

Manganese Total mg/L 1.99 0.300 0.005±0.047±0.05

Potassium Total mg/L 6.6 4.5 0.4±0.4±0.6

Silicon Total mg/L 38.9 14.4 0.05±0.2±0.4

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-3 1531395-4

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025003 /
8.1°C

26388211025004 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 97.5 48.8 0.4±1.4±2.8

Sulfur Total mg/L 37.7 20.1 0.3±0.2±0.3

Mercury Total mg/L 0.000068 0.00019 0.000005±0.00020±0.0002

Antimony Total mg/L 0.0006 0.0002 0.0002±0.00002±0.00006

Arsenic Total mg/L 0.0219 0.0037 0.0002±0.0004±0.0023

Barium Total mg/L 0.741 0.243 0.001±0.022±0.067

Beryllium Total mg/L 0.0012 0.0003 0.0001±0.00005±0.0002

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.044 0.047 0.002±0.004±0.004

Cadmium Total mg/L 0.00088 0.00020 0.00001±0.00002±0.00008

Chromium Total mg/L 0.0484 0.0098 0.0005±0.0010±0.0049

Cobalt Total mg/L 0.0398 0.0043 0.0001±0.0004±0.0039

Copper Total mg/L 0.060 0.012 0.001±0.001±0.006

Lead Total mg/L 0.0258 0.0049 0.0001±0.0003±0.0018

Lithium Total mg/L 0.047 0.025 0.001±0.003±0.005

Molybdenum Total mg/L 0.004 0.004 0.001±0.0005±0.0004

Nickel Total mg/L 0.0772 0.0139 0.0005±0.0016±0.0087

Selenium Total mg/L 0.0013 0.0010 0.0002±0.0002±0.0002

Silver Total mg/L 0.00037 0.00007 0.00001±0.00001±0.00005

Strontium Total mg/L 0.912 0.921 0.001±0.098±0.098

Thallium Total mg/L 0.00053 0.00012 0.00005±0.000007±0.00003

Tin Total mg/L 0.001 <0.001 0.001±0.0003

Titanium Total mg/L 0.199 0.0435 0.0005±0.0054±0.025

Uranium Total mg/L 0.0089 0.0040 0.0005±0.0003±0.0007

Vanadium Total mg/L 0.0692 0.0142 0.0001±0.0012±0.0060

Zinc Total mg/L 0.178 0.065 0.004±0.005±0.013

Zirconium Total mg/L 0.001 0.001 0.001±0.0001±0.0001

Physical and Aggregate Properties

Turbidity NTU 4090 697 0.1±20±110

Solids Total Suspended mg/L 4430 563 2±60±470

Routine Water

pH 7.98 7.91 1±0.10±0.10

Temperature of observed
pH

°C 18.3 18.2

Electrical Conductivity at 25 °C µS/cm 791 777 1±26±26

Calcium Dissolved mg/L 46.9 60.6 0.2±2.1±1.6

Magnesium Dissolved mg/L 27.4 45.3 0.2±3.3±2.0

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-3 1531395-4

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025003 /
8.1°C

26388211025004 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 92.2 46.2 0.4±2.4±4.8

Potassium Dissolved mg/L 2.9 3.0 0.4±0.2±0.2

Iron Dissolved mg/L <0.01 0.27 0.01±0.01

Manganese Dissolved mg/L 0.033 0.016 0.005±0.001±0.002

Chloride Dissolved mg/L 12.8 21.0 0.4±1.3±0.8

Nitrate - N mg/L 0.05 11.5 0.01±0.8±0.01

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 0.05 11.5 0.01

Sulfate (SO4) Dissolved mg/L 109 54.9 0.9±5.2±10

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 371 358

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 304 294 5±12±12

Total Dissolved Solids Calculated mg/L 474 407 1

Hardness Dissolved as CaCO3 mg/L 230 338

Ionic Balance Dissolved % 100 105

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-5 1531395-6

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025005 /
8.1°C

26388211025006 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 3.72 0.05±0.34

Sulfur Dissolved mg/L 19.8 0.3±1.9

Mercury Dissolved mg/L <0.000005 0.000005

Aluminum Dissolved mg/L 0.003 0.002±0.00050

Antimony Dissolved mg/L 0.0004 0.0002±0.00003

Arsenic Dissolved mg/L 0.0008 0.0002±0.00010

Barium Dissolved mg/L 0.029 0.001±0.002

Beryllium Dissolved mg/L <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 0.0005

Boron Dissolved mg/L 0.069 0.002±0.007

Cadmium Dissolved mg/L 0.00003 0.00001±0.000002

Chromium Dissolved mg/L <0.0005 0.0005

Cobalt Dissolved mg/L <0.0001 0.0001

Copper Dissolved mg/L 0.002 0.001±0.0002

Lead Dissolved mg/L <0.0001 0.0001

Lithium Dissolved mg/L 0.021 0.001±0.002

Molybdenum Dissolved mg/L 0.013 0.001±0.0007

Nickel Dissolved mg/L 0.0014 0.0005±0.00006

Selenium Dissolved mg/L <0.0002 0.0002

Silver Dissolved mg/L <0.00001 0.00001

Strontium Dissolved mg/L 0.581 0.001±0.044

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 0.0057 0.0005±0.0004

Vanadium Dissolved mg/L 0.0002 0.0001±0.00003

Zinc Dissolved mg/L 0.004 0.001±0.00039

Zirconium Dissolved mg/L <0.001 0.001

Subsample Lab Filtered Field Filtered

Physical and Aggregate Properties

Turbidity NTU 2050 6.0 0.1±0.2±60

Solids Total Suspended mg/L 1020 16 2±2±110

Routine Water

pH 7.97 7.97 1±0.10±0.10

Temperature of observed
pH

°C 18.2 18.3

Electrical Conductivity at 25 °C µS/cm 550 711 1±23±18

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-5 1531395-6

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025005 /
8.1°C

26388211025006 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Electrical Conductivity at 25 °C dS/m 0.550 0.001±0.018

Calcium Dissolved mg/L 26.0 34.6 0.2±1.2±0.9

Magnesium Dissolved mg/L 10.6 20.1 0.2±1.4±0.8

Sodium Dissolved mg/L 81.9 101 0.4±5±4.3

Potassium Dissolved mg/L 2.8 2.7 0.4±0.2±0.2

Iron Dissolved mg/L <0.01 <0.01 0.01

Manganese Dissolved mg/L <0.005 0.030 0.005±0.002

Chloride Dissolved mg/L 4.8 12.1 0.4±0.8±0.3

Nitrate - N mg/L 3.77 0.15 0.01±0.02±0.27

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 3.77 0.15 0.01

Sulfate (SO4) Dissolved mg/L 62.9 59.3 0.9±5.6±5.9

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 245 383

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 201 314 5±13±9

Total Dissolved Solids Calculated mg/L 310 418 1

Hardness Dissolved as CaCO3 mg/L 109.0 169.0

Ionic Balance Dissolved % 101 100

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-6 1531395-7

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025006 /
8.1°C

26388211025007 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total

Aluminum Total mg/L 0.10 8.24 0.02

Calcium Total mg/L 33.9 96.2 0.2±0.5±0.2

Iron Total mg/L 0.36 26.4 0.05±0.2±0.15

Magnesium Total mg/L 20.2 38.1 0.2±0.5±0.3

Manganese Total mg/L 0.092 1.18 0.005±0.05±0.047

Potassium Total mg/L 2.8 4.4 0.4±0.4±0.3

Silicon Total mg/L 3.85 17.0 0.05±0.2±0.10

Sodium Total mg/L 101 27.0 0.4±0.8±3

Sulfur Total mg/L 19.8 15.8 0.3±0.2±0.2

Mercury Total mg/L <0.000005 0.000033 0.000005±0.0002

Antimony Total mg/L 0.0004 0.0006 0.0002±0.00005±0.00004

Arsenic Total mg/L 0.0009 0.0101 0.0002±0.0010±0.00010

Barium Total mg/L 0.033 0.352 0.001±0.032±0.003

Beryllium Total mg/L <0.0001 0.0006 0.0001±0.00008

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.069 0.040 0.002±0.004±0.006

Cadmium Total mg/L 0.00008 0.00079 0.00001±0.00007±0.000008

Chromium Total mg/L 0.0078 0.0188 0.0005±0.0019±0.0008

Cobalt Total mg/L 0.0004 0.0124 0.0001±0.0012±0.00004

Copper Total mg/L 0.003 0.021 0.001±0.002±0.0003

Lead Total mg/L 0.0002 0.0086 0.0001±0.0006±0.00002

Lithium Total mg/L 0.020 0.016 0.001±0.002±0.002

Molybdenum Total mg/L 0.014 0.002 0.001±0.0003±0.002

Nickel Total mg/L 0.0063 0.0260 0.0005±0.0029±0.0007

Selenium Total mg/L <0.0002 0.0004 0.0002±0.0001

Silver Total mg/L <0.00001 0.00007 0.00001±0.00001

Strontium Total mg/L 0.568 0.823 0.001±0.088±0.061

Thallium Total mg/L <0.00005 0.00025 0.00005±0.00002

Tin Total mg/L <0.001 0.001 0.001±0.0002

Titanium Total mg/L 0.0045 0.224 0.0005±0.028±0.0006

Uranium Total mg/L 0.0057 0.0031 0.0005±0.0002±0.0004

Vanadium Total mg/L 0.0005 0.0268 0.0001±0.0023±0.00005

Zinc Total mg/L 0.008 0.071 0.004±0.005±0.0006

Zirconium Total mg/L <0.001 0.002 0.001±0.0002

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 9 of 35



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-7 1531395-8

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025007 /
8.1°C

26388211025008 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 4.48 4.48 0.05±0.40±0.40

Sulfur Dissolved mg/L 15.5 11.7 0.3±1.1±1.5

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 <0.002 0.002

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L 0.0004 0.0002 0.0002±0.00005±0.00006

Barium Dissolved mg/L 0.082 0.147 0.001±0.009±0.005

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.037 0.044 0.002±0.004±0.004

Cadmium Dissolved mg/L 0.00004 <0.00001 0.00001±0.000003

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L 0.0004 <0.0001 0.0001±0.00002

Copper Dissolved mg/L <0.001 <0.001 0.001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.007 0.014 0.001±0.001±0.0006

Molybdenum Dissolved mg/L 0.002 0.001 0.001±0.00007±0.0001

Nickel Dissolved mg/L 0.0014 <0.0005 0.0005±0.00006

Selenium Dissolved mg/L <0.0002 0.0007 0.0002±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.770 0.818 0.001±0.062±0.058

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 0.0022 0.0026 0.0005±0.0002±0.0002

Vanadium Dissolved mg/L 0.0002 <0.0001 0.0001±0.00003

Zinc Dissolved mg/L 0.001 <0.001 0.001±0.00023

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Physical and Aggregate Properties

Turbidity NTU 416 5870 0.1±160±12

Solids Total Suspended mg/L 437 3220 2±340±46

Routine Water

pH 7.86 7.80 1±0.10±0.10

Temperature of observed
pH

°C 18.4 18.6

Electrical Conductivity at 25 °C µS/cm 581 692 1±23±19

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 10 of 35



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-7 1531395-8

Sample Date Oct 25, 2021 Oct 25, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025007 /
8.1°C

26388211025008 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Calcium Dissolved mg/L 60.6 60.1 0.2±2.0±2.1

Magnesium Dissolved mg/L 26.2 39.4 0.2±2.8±1.9

Sodium Dissolved mg/L 25.6 38.7 0.4±2.0±1.3

Potassium Dissolved mg/L 2.7 2.5 0.4±0.2±0.2

Iron Dissolved mg/L 0.01 <0.01 0.01±0.001

Manganese Dissolved mg/L 0.187 <0.005 0.005±0.013

Chloride Dissolved mg/L 5.5 12.0 0.4±0.7±0.4

Nitrate - N mg/L 0.06 0.33 0.01±0.03±0.01

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 0.06 0.33 0.01

Sulfate (SO4) Dissolved mg/L 46.6 35.2 0.9±3.3±4.4

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 326 422

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 267 346 5±14±11

Total Dissolved Solids Calculated mg/L 328 396 1

Hardness Dissolved as CaCO3 mg/L 259 312

Ionic Balance Dissolved % 99 100

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 11 of 35



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-8 1531395-9

Sample Date Oct 25, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211025008 /
8.1°C

26388211026009 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total

Aluminum Total mg/L 14.5 14.8 0.02

Calcium Total mg/L 795 205 0.2±1±4

Iron Total mg/L 33.9 25.2 0.05±0.2±0.3

Magnesium Total mg/L 151 164 0.2±2±2

Manganese Total mg/L 1.58 0.681 0.005±0.047±0.05

Potassium Total mg/L 6.9 6.7 0.4±0.7±0.7

Silicon Total mg/L 32.8 29.5 0.05±0.3±0.3

Sodium Total mg/L 40.9 112 0.4±3±1.2

Sulfur Total mg/L 13 75.1 0.3±0.5±0.1

Mercury Total mg/L 0.000035 0.000044 0.000005±0.0002±0.0002

Antimony Total mg/L 0.0007 <0.0004 0.0002±0.00007

Arsenic Total mg/L 0.013 0.0089 0.0002±0.0009±0.001

Barium Total mg/L 0.590 0.455 0.001±0.041±0.053

Beryllium Total mg/L 0.0007 0.0006 0.0001±0.00008±0.00009

Bismuth Total mg/L <0.001 <0.001 0.0005

Boron Total mg/L 0.065 0.11 0.002±0.01±0.006

Cadmium Total mg/L 0.0012 0.00045 0.00001±0.00004±0.0001

Chromium Total mg/L 0.0415 0.0359 0.0005±0.0037±0.0042

Cobalt Total mg/L 0.019 0.011 0.0001±0.001±0.002

Copper Total mg/L 0.029 0.038 0.001±0.004±0.003

Lead Total mg/L 0.016 0.010 0.0001±0.0007±0.001

Lithium Total mg/L 0.042 0.099 0.001±0.011±0.005

Molybdenum Total mg/L 0.003 0.002 0.001±0.0002±0.0003

Nickel Total mg/L 0.0375 0.0309 0.0005±0.0035±0.0042

Selenium Total mg/L 0.0010 0.0005 0.0002±0.0002±0.0002

Silver Total mg/L 0.00023 0.0002 0.00001±0.00002±0.00003

Strontium Total mg/L 1.70 1.22 0.001±0.13±0.18

Thallium Total mg/L 0.00047 0.00029 0.00005±0.00002±0.00003

Tin Total mg/L <0.002 <0.002 0.001

Titanium Total mg/L 0.0904 0.247 0.0005±0.031±0.0112

Uranium Total mg/L 0.0047 0.017 0.0005±0.001±0.0004

Vanadium Total mg/L 0.0472 0.0383 0.0001±0.0033±0.0041

Zinc Total mg/L 0.15 0.084 0.004±0.006±0.01

Zirconium Total mg/L 0.002 0.003 0.001±0.0003±0.0002

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-9 1531395-10

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026009 /
8.1°C

26388211026010 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 6.01 5.74 0.05±0.52±0.54

Sulfur Dissolved mg/L 71.9 71.1 0.3±6.7±6.8

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.669 0.539 0.002±0.043±0.054

Antimony Dissolved mg/L <0.001 <0.001 0.0002

Arsenic Dissolved mg/L <0.001 <0.001 0.0002

Barium Dissolved mg/L 0.053 0.053 0.001±0.003±0.003

Beryllium Dissolved mg/L <0.0005 <0.0005 0.0001

Bismuth Dissolved mg/L <0.002 <0.002 0.0005

Boron Dissolved mg/L 0.10 0.097 0.002±0.009±0.009

Cadmium Dissolved mg/L <0.00005 <0.00005 0.00001

Chromium Dissolved mg/L <0.002 <0.002 0.0005

Cobalt Dissolved mg/L 0.002 0.002 0.0001±0.00009±0.00009

Copper Dissolved mg/L <0.005 <0.005 0.001

Lead Dissolved mg/L 0.0006 0.0007 0.0001±0.00003±0.00003

Lithium Dissolved mg/L 0.087 0.088 0.001±0.007±0.007

Molybdenum Dissolved mg/L <0.005 <0.005 0.001

Nickel Dissolved mg/L 0.004 0.004 0.0005±0.0002±0.0002

Selenium Dissolved mg/L <0.001 <0.001 0.0002

Silver Dissolved mg/L <0.00005 <0.00005 0.00001

Strontium Dissolved mg/L 1.11 1.09 0.001±0.08±0.08

Thallium Dissolved mg/L <0.0003 <0.0003 0.00005

Tin Dissolved mg/L <0.005 <0.005 0.001

Titanium Dissolved mg/L 0.014 0.0098 0.0005±0.0008±0.001

Uranium Dissolved mg/L 0.015 0.015 0.0005±0.001±0.001

Vanadium Dissolved mg/L 0.002 0.002 0.0001±0.0002±0.0002

Zinc Dissolved mg/L 0.006 0.005 0.001±0.00046±0.00048

Zirconium Dissolved mg/L <0.005 <0.005 0.001

Subsample Field Filtered Field Filtered

Physical and Aggregate Properties

Turbidity NTU 2910 1980 0.1±60±80

Solids Total Suspended mg/L 1180 1210 2±130±130

Routine Water

pH 7.37 7.42 1±0.10±0.10

Temperature of observed
pH

°C 18.6 18.5

Electrical Conductivity at 25 °C µS/cm 2020 2010 1±70±70

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-9 1531395-10

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026009 /
8.1°C

26388211026010 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Calcium Dissolved mg/L 142 141 0.2±5±5

Magnesium Dissolved mg/L 143 143 0.2±10±10

Sodium Dissolved mg/L 105 102 0.4±5±5

Potassium Dissolved mg/L 4 4 0.4±0.3±0.3

Iron Dissolved mg/L 1.1 1.1 0.01±0.05±0.05

Manganese Dissolved mg/L 0.12 0.12 0.005±0.008±0.008

Chloride Dissolved mg/L 194 193 0.4±12±12

Nitrate - N mg/L 0.3 <0.05 0.01±0.02

Nitrite - N mg/L <0.02 <0.02 0.005

Nitrate and Nitrite - N mg/L 0.3 <0.07 0.01

Sulfate (SO4) Dissolved mg/L 216 213 0.9±20±20

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 848 830

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 696 681 5±27±27

Total Dissolved Solids Calculated mg/L 1220 1210 1

Hardness Dissolved as CaCO3 mg/L 946 940

Ionic Balance Dissolved % 99 100

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-10 1531395-11

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026010 /
8.1°C

26388211026011 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total

Aluminum Total mg/L 15.2 9.74 0.02

Calcium Total mg/L 202 66.7 0.2±0.3±1

Iron Total mg/L 25.4 20.6 0.05±0.2±0.2

Magnesium Total mg/L 168 26.6 0.2±0.4±2

Manganese Total mg/L 0.683 0.504 0.005±0.047±0.047

Potassium Total mg/L 6.9 4.2 0.4±0.4±0.7

Silicon Total mg/L 29.8 20.4 0.05±0.2±0.3

Sodium Total mg/L 112 148 0.4±4±3

Sulfur Total mg/L 76.6 34.6 0.3±0.3±0.5

Mercury Total mg/L 0.000044 0.00013 0.000005±0.00020±0.0002

Antimony Total mg/L 0.0004 0.0005 0.0002±0.00005±0.00004

Arsenic Total mg/L 0.0091 0.0146 0.0002±0.0015±0.0009

Barium Total mg/L 0.463 0.329 0.001±0.030±0.042

Beryllium Total mg/L 0.0007 0.0007 0.0001±0.00010±0.00010

Bismuth Total mg/L <0.001 <0.0005 0.0005

Boron Total mg/L 0.11 0.106 0.002±0.010±0.01

Cadmium Total mg/L 0.00046 0.00044 0.00001±0.00004±0.00004

Chromium Total mg/L 0.0359 0.0199 0.0005±0.0020±0.0037

Cobalt Total mg/L 0.011 0.0095 0.0001±0.0009±0.001

Copper Total mg/L 0.040 0.032 0.001±0.003±0.004

Lead Total mg/L 0.010 0.0078 0.0001±0.0005±0.0007

Lithium Total mg/L 0.097 0.027 0.001±0.003±0.011

Molybdenum Total mg/L <0.002 0.004 0.001±0.0004

Nickel Total mg/L 0.0308 0.0348 0.0005±0.0039±0.0034

Selenium Total mg/L 0.0005 0.0022 0.0002±0.0003±0.0001

Silver Total mg/L 0.0002 0.00009 0.00001±0.00001±0.00002

Strontium Total mg/L 1.25 0.796 0.001±0.085±0.13

Thallium Total mg/L 0.00029 0.00057 0.00005±0.00003±0.00002

Tin Total mg/L <0.002 <0.001 0.001

Titanium Total mg/L 0.227 0.165 0.0005±0.020±0.028

Uranium Total mg/L 0.017 0.0044 0.0005±0.0003±0.001

Vanadium Total mg/L 0.0385 0.0293 0.0001±0.0026±0.0033

Zinc Total mg/L 0.096 0.075 0.004±0.006±0.007

Zirconium Total mg/L 0.003 0.001 0.001±0.00010±0.0002

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-11 1531395-12

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026011 /
8.1°C

26388211026012 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 3.78 4.86 0.05±0.44±0.34

Sulfur Dissolved mg/L 31.1 9.2 0.3±0.9±2.9

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.007 0.002 0.002±0.00048±0.00072

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L 0.0024 0.0006 0.0002±0.00008±0.0003

Barium Dissolved mg/L 0.037 0.070 0.001±0.004±0.002

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.107 0.033 0.002±0.003±0.010

Cadmium Dissolved mg/L 0.00001 <0.00001 0.00001±0.

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L 0.0003 0.0001 0.0001±0.000009±0.00002

Copper Dissolved mg/L <0.001 0.002 0.001±0.0001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.019 0.022 0.001±0.002±0.002

Molybdenum Dissolved mg/L 0.003 0.003 0.001±0.0002±0.0001

Nickel Dissolved mg/L 0.0014 0.0010 0.0005±0.00005±0.00006

Selenium Dissolved mg/L <0.0002 0.0017 0.0002±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.694 0.494 0.001±0.038±0.053

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 0.0033 0.0101 0.0005±0.0007±0.0002

Vanadium Dissolved mg/L 0.0002 0.0002 0.0001±0.00003±0.00003

Zinc Dissolved mg/L 0.004 0.001 0.001±0.00022±0.00036

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Physical and Aggregate Properties

Turbidity NTU 703 4800 0.1±130±20

Solids Total Suspended mg/L 690 3400 2±360±70

Routine Water

pH 7.96 7.89 1±0.10±0.10

Temperature of observed
pH

°C 18.5 18.5

Electrical Conductivity at 25 °C µS/cm 902 586 1±19±30

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-11 1531395-12

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026011 /
8.1°C

26388211026012 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Calcium Dissolved mg/L 47.6 60.2 0.2±2.0±1.6

Magnesium Dissolved mg/L 19.2 34.1 0.2±2.5±1.4

Sodium Dissolved mg/L 130 9.2 0.4±0.5±7

Potassium Dissolved mg/L 2.4 5.0 0.4±0.3±0.2

Iron Dissolved mg/L 0.03 <0.01 0.01±0.002

Manganese Dissolved mg/L 0.151 0.032 0.005±0.002±0.010

Chloride Dissolved mg/L 25.4 12.4 0.4±0.8±1.6

Nitrate - N mg/L 0.11 4.63 0.01±0.33±0.02

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 0.11 4.63 0.01

Sulfate (SO4) Dissolved mg/L 93.4 27 0.9±3±8.8

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 438 317

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 360 260 5±11±14

Total Dissolved Solids Calculated mg/L 534 305 1

Hardness Dissolved as CaCO3 mg/L 198 291

Ionic Balance Dissolved % 98 98

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-12 1531395-13

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026012 /
8.1°C

26388211026013 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total

Aluminum Total mg/L 52.4 <0.02 0.02

Calcium Total mg/L 642 89.3 0.2±0.5±3

Iron Total mg/L 109 0.21 0.05±0.15±0.7

Magnesium Total mg/L 172 54.9 0.2±0.7±2

Manganese Total mg/L 3.63 <0.005 0.005±0.05

Potassium Total mg/L 14 3.0 0.4±0.3±1

Silicon Total mg/L 80.4 3.68 0.05±0.10±0.7

Sodium Total mg/L 12 139 0.4±4±0.4

Sulfur Total mg/L 11 101 0.3±0.7±0.1

Mercury Total mg/L 0.00015 <0.000005 0.000005±0.00020

Antimony Total mg/L 0.001 <0.0002 0.0002±0.0001

Arsenic Total mg/L 0.0416 <0.0002 0.0002±0.0043

Barium Total mg/L 1.19 0.033 0.001±0.003±0.11

Beryllium Total mg/L 0.0032 <0.0001 0.0001±0.0004

Bismuth Total mg/L <0.001 <0.0005 0.0005

Boron Total mg/L 0.054 0.097 0.002±0.009±0.005

Cadmium Total mg/L 0.00241 0.00001 0.00001±0.±0.00022

Chromium Total mg/L 0.139 <0.0005 0.0005±0.014

Cobalt Total mg/L 0.0519 <0.0001 0.0001±0.0050

Copper Total mg/L 0.11 0.010 0.001±0.0010±0.01

Lead Total mg/L 0.0543 0.0004 0.0001±0.00003±0.0038

Lithium Total mg/L 0.079 0.017 0.001±0.002±0.009

Molybdenum Total mg/L 0.005 0.002 0.001±0.0002±0.0005

Nickel Total mg/L 0.155 <0.0005 0.0005±0.017

Selenium Total mg/L 0.0031 0.0023 0.0002±0.0003±0.0003

Silver Total mg/L 0.00061 <0.00001 0.00001±0.00009

Strontium Total mg/L 1.27 1.44 0.001±0.15±0.14

Thallium Total mg/L 0.0012 <0.00005 0.00005±0.00008

Tin Total mg/L <0.002 <0.001 0.001

Titanium Total mg/L 0.320 <0.0005 0.0005±0.040

Uranium Total mg/L 0.019 0.0043 0.0005±0.0003±0.001

Vanadium Total mg/L 0.155 0.0002 0.0001±0.00003±0.013

Zinc Total mg/L 0.408 0.018 0.004±0.001±0.031

Zirconium Total mg/L 0.002 <0.001 0.001±0.0002

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-13 1531395-14

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026013 /
8.1°C

26388211026014 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 3.58 3.58 0.05±0.32±0.32

Sulfur Dissolved mg/L 94.9 95.9 0.3±9.0±8.9

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 <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 0.031 0.033 0.001±0.002±0.002

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.104 0.104 0.002±0.010±0.010

Cadmium Dissolved mg/L <0.00001 0.00001 0.00001±0.

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L <0.0001 <0.0001 0.0001

Copper Dissolved mg/L 0.005 0.018 0.001±0.001±0.0004

Lead Dissolved mg/L <0.0001 0.0005 0.0001±0.00002

Lithium Dissolved mg/L 0.018 0.018 0.001±0.001±0.001

Molybdenum Dissolved mg/L 0.002 0.002 0.001±0.00008±0.00008

Nickel Dissolved mg/L <0.0005 <0.0005 0.0005

Selenium Dissolved mg/L 0.0026 0.0033 0.0002±0.0005±0.0004

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 1.45 1.40 0.001±0.11±0.11

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 0.0042 0.0046 0.0005±0.0003±0.0003

Vanadium Dissolved mg/L <0.0001 0.0001 0.0001±0.00003

Zinc Dissolved mg/L 0.012 0.025 0.001±0.0020±0.0010

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Physical and Aggregate Properties

Turbidity NTU 2.4 0.8 0.1±0.02±0.07

Solids Total Suspended mg/L 4 <2 2±0.9

Routine Water

pH 7.65 7.62 1±0.10±0.10

Temperature of observed
pH

°C 18.5 18.5

Electrical Conductivity at 25 °C µS/cm 1240 1260 1±40±40

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-13 1531395-14

Sample Date Oct 26, 2021 Oct 26, 2021

Sample Time NA NA

Sample Location

Sample Description 26388211026013 /
8.1°C

26388211026014 /
8.1°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Calcium Dissolved mg/L 88.0 90.3 0.2±3.1±3.0

Magnesium Dissolved mg/L 52.0 54.2 0.2±3.9±3.7

Sodium Dissolved mg/L 129 126 0.4±7±7

Potassium Dissolved mg/L 2.8 2.8 0.4±0.2±0.2

Iron Dissolved mg/L 0.02 <0.01 0.01±0.001

Manganese Dissolved mg/L <0.005 <0.005 0.005

Chloride Dissolved mg/L 4.0 6.7 0.4±0.4±0.3

Nitrate - N mg/L 0.33 0.61 0.01±0.05±0.03

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 0.33 0.61 0.01

Sulfate (SO4) Dissolved mg/L 285 288 0.9±27±27

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 503 515

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 412 423 5±17±16

Total Dissolved Solids Calculated mg/L 808 821 1

Hardness Dissolved as CaCO3 mg/L 434 449

Ionic Balance Dissolved % 100 99

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Reference Number 1531395-14

Sample Date Oct 26, 2021

Sample Time NA

Sample Location

Sample Description 26388211026014 /
8.1°C

Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total

Aluminum Total mg/L <0.02 0.02

Calcium Total mg/L 88.5 0.2±0.4

Iron Total mg/L 0.09 0.05±0.2

Magnesium Total mg/L 52.7 0.2±0.7

Manganese Total mg/L <0.005 0.005

Potassium Total mg/L 2.9 0.4±0.3

Silicon Total mg/L 3.58 0.05±0.10

Sodium Total mg/L 129 0.4±4

Sulfur Total mg/L 96.8 0.3±0.7

Mercury Total mg/L <0.00005 0.000005

Antimony Total mg/L <0.0002 0.0002

Arsenic Total mg/L 0.0002 0.0002±0.00003

Barium Total mg/L 0.034 0.001±0.003

Beryllium Total mg/L <0.0001 0.0001

Bismuth Total mg/L <0.0005 0.0005

Boron Total mg/L 0.098 0.002±0.009

Cadmium Total mg/L 0.00001 0.00001±0.000002

Chromium Total mg/L <0.0005 0.0005

Cobalt Total mg/L <0.0001 0.0001

Copper Total mg/L 0.062 0.001±0.006

Lead Total mg/L 0.0019 0.0001±0.0001

Lithium Total mg/L 0.018 0.001±0.002

Molybdenum Total mg/L 0.002 0.001±0.0002

Nickel Total mg/L 0.0006 0.0005±0.00007

Selenium Total mg/L 0.0028 0.0002±0.0003

Silver Total mg/L 0.00001 0.00001±0.000003

Strontium Total mg/L 1.43 0.001±0.15

Thallium Total mg/L <0.00005 0.00005

Tin Total mg/L <0.001 0.001

Titanium Total mg/L <0.0005 0.0005

Uranium Total mg/L 0.0045 0.0005±0.0003

Vanadium Total mg/L 0.0003 0.0001±0.00003

Zinc Total mg/L 0.042 0.004±0.003

Zirconium Total mg/L <0.001 0.001

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’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.

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.05-0.00832649 yes

mg/LSulfur -0.3 0.20.0583361 yes

µg/LMercury -0.038000 0.0640000.0002727 yes

µg/LAluminum -2 20.461909 yes

µg/LAntimony -0.2 0.20.00177085 yes

µg/LArsenic -0.2 0.20.0099763 yes

µg/LBarium -1 10.0467822 yes

µg/LBeryllium -0.0 0.1-0.00634302 yes

µg/LBoron -2 20.388582 yes

µg/LCadmium -0.01 0.010.000460051 yes

µg/LChromium -0.3 0.3-0.0341985 yes

µg/LCobalt -0.1 0.1-0.0016232 yes

µg/LCopper -1 10.924617 yes

µg/LLead -0.1 0.10.00872553 yes

µg/LLithium -1 1-0.0728218 yes

µg/LMolybdenum -1 10.0432188 yes

µg/LNickel -0.5 0.50.0273347 yes

µg/LSelenium -0.2 0.20.00314733 yes

µg/LSilver -0.10 0.100.000358658 yes

µg/LStrontium -1 10.056833 yes

µg/LThallium -0.05 0.05-0.0211705 yes

µg/LTin -1 1-0.0476843 yes

µg/LTitanium -0.5 0.5-0.0327995 yes

µg/LUranium -0.5 0.50.00230364 yes

µg/LVanadium -0.1 0.1-0.0343879 yes

µg/LZinc -0 20.237326 yes

µg/LZirconium -1 10.00945587 yes

Date Acquired: November 02, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSilicon 4.06 10 0.014.16 yes

mg/LSulfur 28.4 10 0.128.9 yes

mg/LMercury 0.000005 10 0.000030<0.000005 yes

µg/LAluminum 5 10 115 yes

µg/LAntimony 0.2 10 0.4<0.2 yes

µg/LArsenic 0.9 10 0.41.0 yes

µg/LBarium 49 10 251 yes

µg/LBeryllium <0.1 10 0.2<0.1 yes

µg/LBismuth <0.5 10 1.1<0.5 yes

µg/LBoron 211 10 4208 yes

µg/LCadmium 0.03 10 0.020.03 yes

µg/LChromium <0.5 10 1.1<0.5 yes

µg/LCobalt 0.1 10 0.20.1 yes

µg/LCopper 6 10 26 yes

µg/LLead <0.1 10 0.2<0.1 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Dissolved - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LLithium 29 10 229 yes

µg/LMolybdenum 14 10 214 yes

µg/LNickel 2.7 10 1.12.7 yes

µg/LSelenium 1.8 10 0.41.8 yes

µg/LSilver <0.01 10 0.22<0.01 yes

µg/LStrontium 1470 10 21470 yes

µg/LThallium 0.07 10 0.110.07 yes

µg/LTin <1 10 2<1 yes

µg/LTitanium <0.5 10 1.1<0.5 yes

µg/LUranium 80.2 10 1.181.5 yes

µg/LVanadium 0.1 10 0.20.1 yes

µg/LZinc 4 10 23 yes

µg/LZirconium <1 10 2<1 yes

Date Acquired: November 02, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 1067952 yes917

µg/LAntimony 44.238.5 yes36.4

µg/LArsenic 43.340.1 yes36.7

µg/LBarium 211191 yes182

µg/LBeryllium 22.118.9 yes17.3

µg/LBismuth 108.395.4 yes89.1

µg/LBoron 434369 yes344

µg/LCadmium 2.251.98 yes1.86

µg/LChromium 110.299.4 yes92.2

µg/LCobalt 21.220.1 yes18.4

µg/LCopper 214201 yes187

µg/LLead 22.019.8 yes18.4

µg/LLithium 223181 yes175

µg/LMolybdenum 218196 yes182

µg/LNickel 105.997.5 yes93.3

µg/LSelenium 43.039.5 yes35.8

µg/LSilver 22.0019.5 yes18.40

µg/LStrontium 216199 yes180

µg/LThallium 10.609.06 yes8.80

µg/LTin 220194 yes180

µg/LTitanium 110.4100 yes92.4

µg/LUranium 106.595.2 yes90.9

µg/LVanadium 22.019.4 yes18.0

µg/LZinc 219201 yes183

µg/LZirconium 220206 yes180

Date Acquired: November 02, 2021

mg/LMercury 0.0001300.000092 yes0.000070

Date Acquired: November 01, 2021

mg/LMercury 0.0000360.000020 yes0.000006
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 5549 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 5.55.2 yes4.1

µg/LBoron 2221 yes18

µg/LCadmium 0.110.10 yes0.09

µg/LChromium 5.54.9 yes4.5

µg/LCobalt 1.11.0 yes0.9

µg/LCopper 1111 yes9

µg/LLead 1.11.0 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 1010 yes9

µg/LNickel 5.55.1 yes4.4

µg/LSelenium 2.21.9 yes1.7

µg/LSilver 1.080.98 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.550.49 yes0.45

µg/LTin 1110 yes9

µg/LTitanium 5.55.0 yes4.5

µg/LUranium 5.55.2 yes4.5

µg/LVanadium 1.10.9 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: November 02, 2021

mg/LSilicon 10.7810.4 yes8.98

mg/LSulfur 155.3150 yes138.5

Date Acquired: November 02, 2021

mg/LSilicon 2.242.12 yes1.88

mg/LSulfur 11.010.1 yes9.2

Date Acquired: November 02, 2021

mg/LSilicon 0.230.21 yes0.19

mg/LSulfur 3.32.9 yes2.8

Date Acquired: November 02, 2021

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.02 0.02-0.00164281 yes

mg/LCalcium -0.1 0.10.0263675 yes

mg/LIron -0.01 0.020.00329525 yes

mg/LMagnesium -0.04 0.040.000162553 yes

mg/LManganese -0.005 0.005-4.83821e-005 yes

mg/LPotassium -0.1 0.20.062733 yes
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Total - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.03 0.040.00187523 yes

mg/LSodium -0.4 0.40.0408696 yes

mg/LSulfur -0.1 0.20.0101596 yes

µg/LMercury -0.038000 0.070000-0.0002194 yes

µg/LAntimony -0.2 0.20.000701553 yes

µg/LArsenic -0.2 0.20.00298564 yes

µg/LBarium -1 10.0417091 yes

µg/LBeryllium -0.1 0.10.0017705 yes

µg/LBismuth -0.5 0.5-0.0305326 yes

µg/LBoron -1 30.258097 yes

µg/LCadmium -0.007 0.0120.00021429 yes

µg/LChromium -0.7 0.30.0921468 yes

µg/LCobalt -0.1 0.10.00134838 yes

µg/LCopper -1 10.769122 yes

µg/LLead -0.1 0.10.00427539 yes

µg/LLithium -1 1-0.0418876 yes

µg/LMolybdenum -1 10.00363971 yes

µg/LNickel -0.5 0.50.0698262 yes

µg/LSelenium -0.2 0.20.00295725 yes

µg/LSilver -0.02 0.100.00129824 yes

µg/LStrontium -1 10.0375804 yes

µg/LThallium -0.05 0.05-0.000359115 yes

µg/LTin -1 1-0.0200809 yes

µg/LTitanium -0.5 0.5-0.00478552 yes

µg/LUranium -0.5 0.5-0.000493019 yes

µg/LVanadium -0.1 0.1-0.0189829 yes

µg/LZinc -4 40.3416 yes

µg/LZirconium -1 10.0124532 yes

Date Acquired: November 01, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LAluminum 0.2 15 0.030.2 yes

mg/LCalcium 393 15 0.6399 yes

mg/LIron 19.8 15 0.2020.2 yes

mg/LMagnesium 54.6 15 0.4056.0 yes

mg/LManganese 7.92 15 0.0108.12 yes

mg/LPotassium 7.5 15 1.27.7 yes

mg/LSilicon 13.6 15 0.1013.9 yes

mg/LSodium 133 15 1.2135 yes

mg/LSulfur 24.7 15 0.125.6 yes

mg/LMercury 0.000007 10 0.0000300.000007 yes

µg/LAntimony 1 15 0.41 yes

µg/LArsenic 39.7 15 0.441.6 yes

µg/LBarium 1210 15 21190 yes

µg/LBeryllium 3.2 15 0.23.2 yes
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LBismuth <1 15 1.1<1 yes

µg/LBoron 51 15 454 yes

µg/LCadmium 2.40 15 0.0222.41 yes

µg/LChromium 137 15 1.1139 yes

µg/LCobalt 50.5 15 0.251.9 yes

µg/LCopper 110 15 2110 yes

µg/LLead 54.6 15 0.254.3 yes

µg/LLithium 78 15 279 yes

µg/LMolybdenum 5 15 25 yes

µg/LNickel 151 15 1.1155 yes

µg/LSelenium 3.1 15 0.43.1 yes

µg/LSilver 0.59 15 0.220.61 yes

µg/LStrontium 1200 15 21270 yes

µg/LThallium 1.3 15 0.111.2 yes

µg/LTin <2 15 2<2 yes

µg/LTitanium 314 15 1.1320 yes

µg/LUranium 19 15 1.119 yes

µg/LVanadium 149 15 0.2155 yes

µg/LZinc 400 15 2408 yes

µg/LZirconium 2 15 22 yes

Date Acquired: November 01, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.454.01 yes3.61

mg/LCalcium 54.250.9 yes47.6

mg/LIron 2.212.03 yes1.91

mg/LMagnesium 21.8620.5 yes17.88

mg/LManganese 0.5680.509 yes0.472

mg/LPotassium 55.952.1 yes46.9

mg/LSilicon 2.262.12 yes1.96

mg/LSodium 57.253.3 yes47.0

mg/LSulfur 11.210.0 yes9.2

µg/LAntimony 13.212.0 yes10.8

µg/LArsenic 12.912.4 yes10.8

µg/LBarium 6863 yes54

µg/LBeryllium 6.85.7 yes4.9

µg/LBismuth 35.832.4 yes26.2

µg/LBoron 139129 yes102

µg/LCadmium 0.6750.61 yes0.543

µg/LChromium 33.731.5 yes26.5

µg/LCobalt 6.86.4 yes5.2

µg/LCopper 6763 yes53

µg/LLead 7.16.3 yes5.2

µg/LLithium 7764 yes53

µg/LMolybdenum 6663 yes56
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LNickel 32.831.5 yes27.6

µg/LSelenium 13.511.5 yes9.9

µg/LSilver 7.136.13 yes5.39

µg/LStrontium 6562 yes55

µg/LThallium 3.603.53 yes2.70

µg/LTin 6662 yes56

µg/LTitanium 35.732.0 yes26.6

µg/LUranium 36.332.8 yes25.7

µg/LVanadium 7.26.2 yes5.1

µg/LZinc 6564 yes53

µg/LZirconium 6766 yes53

Date Acquired: November 01, 2021

µg/LAntimony 43.138.1 yes37.5

µg/LArsenic 43.540.0 yes36.5

µg/LBarium 212197 yes183

µg/LBeryllium 21.919.1 yes17.1

µg/LBismuth 106.298.7 yes88.2

µg/LBoron 436394 yes343

µg/LCadmium 2.2102.00 yes1.910

µg/LChromium 110.099.9 yes90.0

µg/LCobalt 21.720.2 yes18.1

µg/LCopper 212201 yes188

µg/LLead 24.019.7 yes18.0

µg/LLithium 222198 yes173

µg/LMolybdenum 218198 yes182

µg/LNickel 110.098.7 yes90.0

µg/LSelenium 43.339.4 yes36.7

µg/LSilver 22.0019.4 yes18.00

µg/LStrontium 231194 yes171

µg/LThallium 10.999.92 yes9.01

µg/LTin 218193 yes190

µg/LTitanium 107.098.1 yes93.2

µg/LUranium 109.098.9 yes90.2

µg/LVanadium 22.119.4 yes16.9

µg/LZinc 218200 yes183

µg/LZirconium 218209 yes188

Date Acquired: November 01, 2021

mg/LMercury 0.0001300.000099 yes0.000070

µg/LAntimony 13.211.7 yes10.8

µg/LArsenic 13.211.9 yes10.8

µg/LBarium 6760 yes55

µg/LBeryllium 6.56.0 yes5.2

µg/LBismuth 31.931.0 yes27.3

µg/LBoron 132125 yes108
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
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info.Calgary@element.comE:
W: www.element.com

T:  +1
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Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LCadmium 0.6600.60 yes0.540

µg/LChromium 33.029.9 yes27.0

µg/LCobalt 6.66.1 yes5.4

µg/LCopper 6660 yes54

µg/LLead 6.66.1 yes5.4

µg/LLithium 6661 yes53

µg/LMolybdenum 6459 yes53

µg/LNickel 33.129.7 yes27.1

µg/LSelenium 13.411.9 yes10.3

µg/LSilver 6.605.95 yes5.40

µg/LStrontium 6658 yes54

µg/LThallium 6.003.08 yes0.00

µg/LTin 6660 yes54

µg/LTitanium 33.029.3 yes27.0

µg/LUranium 33.031.3 yes27.0

µg/LVanadium 6.65.9 yes5.4

µg/LZinc 6460 yes56

µg/LZirconium 6661 yes54

Date Acquired: November 01, 2021

mg/LMercury 0.0000360.000021 yes0.000006

µg/LAntimony 2.22.0 yes1.8

µg/LArsenic 2.22.0 yes1.7

µg/LBarium 1010 yes9

µg/LBeryllium 1.11.0 yes0.8

µg/LBismuth 5.35.2 yes4.6

µg/LBoron 2321 yes17

µg/LCadmium 0.1130.10 yes0.089

µg/LChromium 5.35.0 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 1010 yes9

µg/LNickel 5.55.0 yes4.5

µg/LSelenium 2.22.0 yes1.6

µg/LSilver 1.131.00 yes0.89

µg/LStrontium 1010 yes9

µg/LThallium 0.560.51 yes0.44

µg/LTin 1110 yes9

µg/LTitanium 5.75.2 yes4.2

µg/LUranium 5.35.2 yes4.7

µg/LVanadium 1.21.0 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: November 01, 2021
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada
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info.Calgary@element.comE:
W: www.element.com

T:  +1
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Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 20.6019.5 yes18.80

mg/LCalcium 258.9242 yes231.3

mg/LIron 10.149.56 yes9.06

mg/LMagnesium 104.7299.1 yes92.78

mg/LManganese 2.5902.39 yes2.290

mg/LPotassium 261.8249 yes234.2

mg/LSilicon 10.9310.2 yes9.13

mg/LSodium 269.4244 yes228.8

mg/LSulfur 165.3149 yes135.5

Date Acquired: November 01, 2021

mg/LAluminum 4.403.96 yes3.60

mg/LCalcium 56.550.5 yes46.5

mg/LIron 2.272.03 yes1.87

mg/LMagnesium 22.0720.3 yes18.05

mg/LManganese 0.5680.506 yes0.466

mg/LPotassium 55.551.2 yes45.4

mg/LSilicon 2.242.12 yes1.93

mg/LSodium 55.952.3 yes45.9

mg/LSulfur 11.310.0 yes9.3

Date Acquired: November 01, 2021

mg/LAluminum 0.440.40 yes0.36

mg/LCalcium 5.85.1 yes4.8

mg/LIron 0.250.21 yes0.19

mg/LMagnesium 2.202.0 yes1.84

mg/LManganese 0.0590.051 yes0.047

mg/LPotassium 5.85.2 yes4.8

mg/LSilicon 0.230.22 yes0.17

mg/LSodium 5.65.3 yes4.8

mg/LSulfur 3.33.0 yes2.8

Date Acquired: November 01, 2021

Physical and Aggregate Properties
Blanks Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity -0.1 0.10.068 yes

Date Acquired: November 01, 2021

NTUTurbidity 0.0 0.10.094 yes

Date Acquired: November 01, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

NTUTurbidity 0.3 10 0.20.3 yes

mg/LSolids 450 10 2450 yes

Date Acquired: November 01, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 2054.71920 yes1856.7

Date Acquired: November 01, 2021
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Element
Bay #5, 2712-37 Avenue N.E.
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Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Physical and Aggregate Properties -
Continued

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 6661.75690 yes4441.7

Date Acquired: November 01, 2021

NTUTurbidity 162.1151 yes132.1

mg/LSolids 209192 yes174

Date Acquired: November 01, 2021

NTUTurbidity 15.613.7 yes12.6

mg/LSolids 2217 yes10

Date Acquired: November 01, 2021

NTUTurbidity 2.21.6 yes1.0

Date Acquired: November 01, 2021

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.2-0.00244185 yes

mg/LMagnesium -0.1 0.10.00294114 yes

mg/LSodium -0.4 0.40.0779748 yes

mg/LPotassium -0.4 0.40.00258424 yes

mg/LIron -0.01 0.010.00104742 yes

mg/LManganese -0.004 0.0040.000108455 yes

mg/LChloride -0.4 0.40.3 yes

mg/LNitrate - N -0.01 0.010.00086675 yes

mg/LNitrite - N -0.005 0.0050.00245678 yes

Date Acquired: November 02, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 7.63 0 0.107.62 yes

dS/mElectrical Conductivity 2.32 10 0.0022.34 yes

mg/LCalcium 48.0 10 0.649.2 yes

mg/LMagnesium 46.6 10 0.747.8 yes

mg/LSodium 83.4 10 1.284.1 yes

mg/LPotassium 3.2 10 1.23.2 yes

mg/LIron <0.01 10 0.05<0.01 yes

mg/LManganese <0.005 10 0.010<0.005 yes

mg/LChloride 76.2 10 0.576.7 yes

mg/LNitrate - N 0.01 10 0.010.01 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 743 10 6745 yes

mg/LP-Alkalinity <5 10 5<5 yes

mg/LT-Alkalinity 609 10 5611 yes

Date Acquired: November 01, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC
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Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LChloride 2256.02120 yes1847.4

Date Acquired: November 02, 2021

dS/mElectrical Conductivity 36.80033.1 yes27.200

Date Acquired: November 01, 2021

pH 9.449.14 yes8.90

°CTemperature of observed 24.518.8 yes15.5

dS/mElectrical Conductivity 2.8292.75 yes2.631

mg/LCalcium 260.0248 yes230.0

mg/LMagnesium 103.3100 yes91.3

mg/LSodium 257.3252 yes233.3

mg/LPotassium 259.0249 yes229.0

mg/LIron 10.209.74 yes8.91

mg/LManganese 2.5402.43 yes2.240

mg/LNitrate - N 11.139.95 yes9.03

mg/LNitrite - N 10.9909.98 yes9.010

mg/LNitrate and Nitrite - N 20.9019.90 yes19.10

mg/LP-Alkalinity 584522 yes442

mg/LT-Alkalinity 11061000 yes926

Date Acquired: November 01, 2021

pH 6.976.87 yes6.79

°CTemperature of observed 24.518.9 yes15.5

dS/mElectrical Conductivity 0.0850.077 yes0.069

mg/LCalcium 56.951.8 yes44.9

mg/LMagnesium 22.020.9 yes17.9

mg/LSodium 55.551.0 yes47.7

mg/LPotassium 55.851.0 yes45.8

mg/LIron 2.252.06 yes1.89

mg/LManganese 0.5520.517 yes0.468

mg/LChloride 86.981.7 yes74.9

mg/LNitrate - N 5.334.70 yes4.37

mg/LNitrite - N 5.3304.84 yes4.370

mg/LNitrate and Nitrite - N 10.609.54 yes8.80

mg/LP-Alkalinity 7253 yes28

mg/LT-Alkalinity 140121 yes114

Date Acquired: November 01, 2021

mg/LCalcium 5.85.1 yes4.7

mg/LMagnesium 2.22.1 yes1.8

mg/LSodium 5.75.1 yes4.7

mg/LPotassium 5.75.0 yes4.7

mg/LIron 0.240.21 yes0.19

mg/LManganese 0.0580.051 yes0.048

mg/LChloride 16.515.0 yes13.3

mg/LNitrate - N 0.570.49 yes0.42

mg/LNitrite - N 0.5640.507 yes0.424
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LNitrate and Nitrite - N 1.151.00 yes0.85

Date Acquired: November 02, 2021

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA Nov 1, 2021 Element Edmonton - Roper
Road

* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA Nov 1, 2021 Element Edmonton - Roper
Road

* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA Nov 1, 2021 Element Edmonton - Roper
Road

* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA Nov 2, 2021 Element Edmonton - Roper
Road

* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA Nov 2, 2021 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Chloride in Water APHA Nov 2, 2021 Element Edmonton - Roper
Road

* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA Nov 1, 2021 Element Edmonton - Roper
Road

* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Mercury (Dissolved) in water EPA Nov 1, 2021 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Mercury (Total) in water EPA Nov 1, 2021 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Metals ICP-MS (Dissolved) in water APHA/USEPA Nov 2, 2021 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Dissolved) in water US EPA Nov 2, 2021 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water APHA/USEPA Nov 1, 2021 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Total) in water US EPA Nov 1, 2021 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA Nov 2, 2021 Element Edmonton - Roper
Road

Hardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA Nov 2, 2021 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA Nov 1, 2021 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Solids Suspended (Total, Fixed and
Volatile)

APHA Nov 1, 2021 Element Edmonton - Roper
Road

* Total Suspended Solids Dried at 103-
105'C, 2540 D

Turbidity in Water APHA Nov 1, 2021 Element Edmonton - Roper
Road

* Turbidity - Nephelometric Method, 2130 B

* Reference Method Modified

References
APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Colin McKenzie

Matrix Solutions Inc.Company:

Project ID: 26388

Project Name: Burnco/West Cochrane
Gravel Pit

Project Location:

LSD: West Cochrane Gravel
Pit

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1531395
067005

Oct 27, 2021

Nov 3, 2021

2682987

Comments:
Some trace total metal results were less than dissolved metal results for sample 1531395-6,-14.  The results were verified and are
within expected measurement uncertainty.

• Nov 02, 2021 -

Some ICP-MS total metal results were less than dissolved metal results for sample 1531349-1 to 14.  The results were verified and are
within expected measurement uncertainty.

• Nov 02, 2021 -

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.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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CLIENT NAME: MATRIX SOLUTIONS INC. 
SUITE 600, 214 11 AVE SW
CALGARY, AB   T2R0K1    
(403) 237-0606

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Jennifer Liu, Analyst, Qualified PersonWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 17

Nov 14, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (403) 735-2005

18C408063AGAT WORK ORDER:

ATTENTION TO: Isabelle Fillion

PROJECT: 26388-512 / West Cochrane

Laboratories (V1) Page 1 of 17

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.03pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 359mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 438mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 965uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 32.9mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.28mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 0.12mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 0.03mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 110mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 49.7mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 17.6mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 149mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 3.2mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.106mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 101% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 197mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 0.03mg/L 0.02 SYS

Calculated TDS 578mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107001

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692912

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 2 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 7.96pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 337mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 411mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 780uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 22.9mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.13mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 1.20mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 0.27mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 55.9mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 68.7mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 30.3mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 59.2mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 3.3mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.005mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 100% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 296mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 0.27mg/L 0.02 SYS

Calculated TDS 444mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107002

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692916

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 3 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 7.98pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 271mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 330mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 578uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 6.4mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.18mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate <0.08mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N <0.02mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 37.8mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 59.2mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 26.8mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 25.5mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 2.8mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.303mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 99% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 258mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen <0.02mg/L 0.02 SYS

Calculated TDS 321mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107003

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692917

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 4 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 7.99pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 270mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 330mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 577uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 6.2mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.18mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate <0.08mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N <0.02mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 37.7mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 60.9mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 26.7mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 26.0mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 2.9mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.367mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 101% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 262mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen <0.02mg/L 0.02 SYS

Calculated TDS 323mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107004

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692918

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 5 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.03pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 314mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 383mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 752uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 16.7mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.34mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 21.2mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 4.79mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 54.8mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 51.8mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 39.8mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 43.7mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 3.5mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.006mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 95% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 293mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 4.79mg/L 0.02 SYS

Calculated TDS 420mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107005

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692919

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 6 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.09pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 325mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 397mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 877uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 14.2mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.30mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 0.12mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 0.03mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 135mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 53.5mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 32.0mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 99.9mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 3.0mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.068mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 100% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 265mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 0.03mg/L 0.02 SYS

Calculated TDS 533mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107006

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692920

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 7 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 7.97pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 256mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 312mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 796uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 40.4mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.21mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate <0.08mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N <0.02mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 119mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 75.9mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 40.9mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 23.2mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 3.1mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.040mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 94% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 358mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen <0.02mg/L 0.02 SYS

Calculated TDS 456mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107007

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692921

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 8 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.07pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 253mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 309mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 545uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 6.2mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.12mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 1.86mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 0.42mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 35.6mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 61.9mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 28.4mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 18.0mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 1.5mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.146mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 104% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 272mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 0.42mg/L 0.02 SYS

Calculated TDS 305mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107008

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692922

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 9 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 7.95pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 355mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 433mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 688uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 10.9mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.14mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 1.46mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 0.33mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 31.9mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 61.2mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 38.0mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 36.8mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 2.4mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese <0.005mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 97% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 309mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 0.33mg/L 0.02 SYS

Calculated TDS 396mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107009

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692923

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 10 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.14pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 313mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 381mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 783uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 17.7mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.32mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 4.54mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 1.03mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite 0.75mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N 0.23mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 79.6mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 42.7mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 23.9mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 98.3mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 2.8mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.081mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 99% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 205mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 1.25mg/L 0.02 SYS

Calculated TDS 458mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107010

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692924

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 11 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.01pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 297mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 362mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 680uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 11.1mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.46mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate 14.5mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N 3.28mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite 0.29mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N 0.09mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 56.7mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 79.1mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 37.0mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 12.1mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 6.8mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron 0.3mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.101mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 100% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 350mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen 3.36mg/L 0.02 SYS

Calculated TDS 396mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107012

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692925

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 12 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 7.71pH Units N/A Nov 13, 2018 KT Nov 13, 2018

p - Alkalinity (as CaCO3) <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

T - Alkalinity (as CaCO3) 665mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Bicarbonate 811mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Carbonate <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Hydroxide <5mg/L 5 Nov 13, 2018 KT Nov 13, 2018

Electrical Conductivity 2010uS/cm 5 Nov 13, 2018 KT Nov 13, 2018

Chloride 195mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Fluoride 0.08mg/L 0.01 Nov 10, 2018 CO Nov 10, 2018

Nitrate <0.08mg/L 0.08 Nov 10, 2018 CO Nov 10, 2018

Nitrate-N <0.02mg/L 0.02 Nov 10, 2018 SYS Nov 10, 2018

Nitrite <0.03mg/L 0.03 Nov 10, 2018 CO Nov 10, 2018

Nitrite-N <0.01mg/L 0.01 Nov 10, 2018 SYS Nov 10, 2018

Sulfate 228mg/L 0.6 Nov 10, 2018 CO Nov 10, 2018

Dissolved Calcium 140mg/L 0.3 Nov 10, 2018 IP Nov 10, 2018

Dissolved Magnesium 128mg/L 0.2 Nov 10, 2018 IP Nov 10, 2018

Dissolved Sodium 101mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Potassium 3.8mg/L 0.6 Nov 10, 2018 IP Nov 10, 2018

Dissolved Iron <0.1mg/L 0.1 Nov 10, 2018 IP Nov 10, 2018

Dissolved Manganese 0.134mg/L 0.005 Nov 10, 2018 IP Nov 10, 2018

Ion Balance 94% 1 Nov 13, 2018 SYS Nov 13, 2018

Hardness 877mg CaCO3/L 0.5 SYS

Nitrate + Nitrite - Nitrogen <0.02mg/L 0.02 SYS

Calculated TDS 1190mg/L 1 SYS

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

Results relate only to the items tested and to all the items tested

ATTENTION TO: Isabelle Fillion

SAMPLE DESCRIPTION: 26388181107011

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Nov 07, 2018

DATE RECEIVED: Nov 09, 2018

DATE REPORTED: Nov 14, 2018

SAMPLE TYPE: Water          SAMPLE ID: 9692926

PROJECT: 26388-512 / West Cochrane

AGAT WORK ORDER: 18C408063

SAMPLED BY:RK/RSSAMPLING SITE:

Matrix Solutions Routine Chemistry Water Analysis

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

Page 13 of 17CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Matrix Solutions Routine Chemistry Water Analysis

pH 9692953 7.54 7.64 1.3% N/A 100% 90% 110%

T - Alkalinity (as CaCO3) 9692953 468 466 0.3% < 5 105% 80% 120%

Electrical Conductivity 9692953 3060 3150 2.8% < 5 104% 80% 120%

Chloride 9692920 9692920 13.8 13.8 0.4% < 0.6 111% 80% 120% 110% 80% 120% 107% 80% 120%

Fluoride
 

9692920 9692920 0.18 0.25 NA < 0.01 98% 80% 120% 89% 80% 120% 86% 80% 120%

Nitrate 9692920 9692920 <0.40 <0.40 NA < 0.08 109% 80% 120% 97% 80% 120% 86% 80% 120%

Nitrite 9692920 9692920 <0.20 <0.20 NA < 0.03 100% 80% 120% 96% 80% 120% 95% 80% 120%

Sulfate 9692920 9692920 135 137 1.4% < 0.6 102% 80% 120% 102% 80% 120% NA 80% 120%

Dissolved Calcium 9692840 6.6 6.5 2.3% < 0.3 105% 80% 120% 107% 80% 120% NA 80% 120%

Dissolved Magnesium
 

9692840 2.5 2.4 6.3% < 0.2 103% 80% 120% 99% 80% 120% NA 80% 120%

Dissolved Sodium 9692840 191 180 6.0% < 0.6 95% 80% 120% 96% 80% 120% NA 80% 120%

Dissolved Potassium 9692840 1.0 0.9 NA < 0.6 89% 80% 120% 96% 80% 120% 91% 80% 120%

Dissolved Iron 9692840 <0.1 <0.1 NA < 0.1 101% 80% 120% 97% 80% 120% 98% 80% 120%

Dissolved Manganese 9692840 <0.005 <0.005 NA < 0.005 99% 80% 120% 94% 80% 120% 95% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

pH has been analyzed past the recommended holding time of 15 minutes from sampling (field measurement ideal if more accurate data required)

Nitrate and Nitrite: The regulatory hold time for the analysis of nitrate and/or nitrite in water is 72 hours.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:RK/RS

AGAT WORK ORDER: 18C408063

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Isabelle Fillion

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 26388-512 / West Cochrane

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Nov 14, 2018 REFERENCE MATERIAL

Method
Blank

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Water Analysis

pH INST 0101, INST 0104 SM 4500 H+ pH METER

p - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION

T - Alkalinity (as CaCO3) INST 0101 SM 2320 B TITRATION

Bicarbonate INST 0101 SM 2320 B PC TITRATE

Carbonate INST 0101 SM 2320 B PC TITRATE

Hydroxide INST 0101 SM 2320 B TITRATION

Electrical Conductivity INST 0101, INST 0120 SM 2510 B CONDUCTIVITY METER

Chloride INST 0150 SM 4110 B ION CHROMATOGRAPH

Fluoride INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate-N INST 0150 SM 4110 B CALCULATION

Nitrite INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrite-N INST 0150 SM 4110 B CALCULATION

Sulfate INST 0150 SM 4110 B ION CHROMATOGRAPH

Dissolved Calcium INST 0140 SM 3120 B ICP/OES

Dissolved Magnesium INST 0140 SM 3120 B ICP/OES

Dissolved Sodium INST 0140 SM 3120 B ICP/OES

Dissolved Potassium INST 0140 SM 3120 B ICP/OES

Dissolved Iron INST 0140 SM 3120 B ICP/OES

Dissolved Manganese INST 0140 SM 3120 B ICP/OES

Ion Balance SM 1030E

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:RK/RS

AGAT WORK ORDER: 18C408063

Method Summary

ATTENTION TO: Isabelle Fillion

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 26388-512 / West Cochrane

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

2910 12TH STREET NE
CALGARY, ALBERTA

CANADA T2E 7P7
TEL (403)735-2005
FAX (403)735-2771

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 15 of 17
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Report Transmission Cover Page

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Contact Company Address

Accounts Payable Matrix Solutions Inc. Suite 600, 214  11 Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: ap@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / Invoice

EDS Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 700-2058 Fax:

Email: eds@matrix-solutions.com

Delivery Format Deliverables

Email - Single Report Equis Matrix Batch File (with QC) Test Report

Email - Single Report Equis Matrix Sample File (with QC) Test Report

Email - Single Report Equis Matrix Test Result File (with QC) Test Report

Email - Single Report PDF COC / COA

Email - Single Report PDF COC / Test Report

Email - Single Report PDF Invoice

Ryley Killam Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: rkillam@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / COA

Email - Merge Reports PDF COC / Test Report

Notes To Clients:

• Sample 1539091-1; 7796414: Sediment was present in the field filtered bottle for Sample 1539091-1 which may affect dissolved metals
results.

Dec 01, 2021 -

• Sample 1539091-3; 7796416: Some trace total metal results were less than dissolved metal results for sample 1539091-3.  The results
were verified and are within expected measurement uncertainty.

Dec 01, 2021 -

• Sample 1539091-1; 7796414: Some trace total metal results were less than dissolved metal results for sample 1539091-1. The results
were verified and are within expected measurement uncertainty.

Dec 01, 2021 -

• Some ICP-MS total metal results were less than dissolved metal results for sample(s) 1539091-1 and 3.  Total metals were analyzed
from the metals bottle and dissolved from the field filtered bottle.  Results were verified.

Dec 02, 2021 -

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.element.com/terms/terms-and-conditionsTerms and Conditions:



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Reference Number 1539091-1 1539091-2

Sample Date Nov 26, 2021 Nov 26, 2021

Sample Time 14:40 14:40

Sample Location

Sample Description MW21-2a /
26388211126001 /

10.1C

MW21-2a /
26388211126002 /

10.1C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Physical and Aggregate Properties

Turbidity NTU 26800 44400 0.1±1200±800

Solids Total Suspended mg/L 4340 2±460

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Reference Number 1539091-1 1539091-3

Sample Date Nov 26, 2021 Nov 26, 2021

Sample Time 14:40 15:30

Sample Location

Sample Description MW21-2a /
26388211126001 /

10.1C

MW21-2b /
26388211126003 /

10.1C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 5.24 2.63 0.05±0.24±0.47

Sulfur Dissolved mg/L 17.4 11.4 0.3±1.1±1.6

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.558 0.190 0.002±0.015±0.045

Antimony Dissolved mg/L 0.0004 0.0742 0.0002±0.0051±0.00003

Arsenic Dissolved mg/L 0.0013 0.666 0.0002±0.073±0.0002

Barium Dissolved mg/L 0.141 0.055 0.001±0.003±0.008

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.060 0.112 0.002±0.011±0.006

Cadmium Dissolved mg/L 0.00006 0.00004 0.00001±0.000003±0.000005

Chromium Dissolved mg/L 0.0014 <0.0005 0.0005±0.0001

Cobalt Dissolved mg/L 0.0015 0.0002 0.0001±0.000010±0.00008

Copper Dissolved mg/L 0.005 0.001 0.001±0.0001±0.0003

Lead Dissolved mg/L 0.0012 0.0001 0.0001±0.00002±0.00003

Lithium Dissolved mg/L 0.020 0.034 0.001±0.003±0.002

Molybdenum Dissolved mg/L 0.007 0.159 0.001±0.008±0.0003

Nickel Dissolved mg/L 0.0050 0.0041 0.0005±0.0002±0.0002

Selenium Dissolved mg/L 0.0014 0.0853 0.0002±0.0103±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.574 0.038 0.001±0.0029±0.044

Thallium Dissolved mg/L <0.00005 <0.00005 0.00005

Tin Dissolved mg/L <0.001 <0.001 0.001

Titanium Dissolved mg/L 0.0076 0.0032 0.0005±0.0003±0.0006

Uranium Dissolved mg/L 0.0031 0.0130 0.0005±0.0010±0.0002

Vanadium Dissolved mg/L 0.0017 0.0090 0.0001±0.0008±0.0002

Zinc Dissolved mg/L 0.008 0.001 0.001±0.00023±0.00064

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 62.6 69.7 0.02

Calcium Total mg/L 1040 74.1 0.2±0.4±5

Iron Total mg/L 140 87.6 0.05±0.5±0.9

Magnesium Total mg/L 204 31.9 0.2±0.4±3

Manganese Total mg/L 3.62 1.70 0.005±0.05±0.05

Potassium Total mg/L 10.8 11.4 0.4±1.1±1.0

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Reference Number 1539091-1 1539091-3

Sample Date Nov 26, 2021 Nov 26, 2021

Sample Time 14:40 15:30

Sample Location

Sample Description MW21-2a /
26388211126001 /

10.1C

MW21-2b /
26388211126003 /

10.1C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Silicon Total mg/L 66.5 91.8 0.05±0.8±0.6

Sodium Total mg/L 67.5 223 0.4±6±2.0

Sulfur Total mg/L 24.9 10.7 0.3±0.1±0.2

Mercury Total mg/L 0.000023 0.000017 0.000005±0.0002±0.0002

Antimony Total mg/L 0.0006 0.0063 0.0002±0.0006±0.00006

Arsenic Total mg/L 0.0482 0.675 0.0002±0.070±0.0050

Barium Total mg/L 2.36 2.35 0.001±0.21±0.21

Beryllium Total mg/L 0.0028 0.0059 0.0001±0.0007±0.0004

Bismuth Total mg/L 0.0011 0.0014 0.0005±0.0001±0.00008

Boron Total mg/L 0.069 0.124 0.002±0.011±0.006

Cadmium Total mg/L 0.00306 0.00103 0.00001±0.00010±0.00028

Chromium Total mg/L 0.156 0.0953 0.0005±0.0097±0.016

Cobalt Total mg/L 0.0868 0.0500 0.0001±0.0049±0.0084

Copper Total mg/L 0.175 0.123 0.001±0.011±0.016

Lead Total mg/L 0.0816 0.0708 0.0001±0.0050±0.0057

Lithium Total mg/L 0.105 0.125 0.001±0.014±0.012

Molybdenum Total mg/L 0.007 0.106 0.001±0.012±0.0008

Nickel Total mg/L 0.223 0.156 0.0005±0.017±0.025

Selenium Total mg/L 0.0020 0.0811 0.0002±0.0083±0.0002

Silver Total mg/L 0.00087 0.00051 0.00001±0.00007±0.00012

Strontium Total mg/L 2.05 0.880 0.001±0.094±0.22

Thallium Total mg/L 0.00158 0.00092 0.00005±0.00006±0.00010

Tin Total mg/L 0.001 <0.001 0.001±0.0002

Titanium Total mg/L 0.206 0.0832 0.0005±0.0103±0.025

Uranium Total mg/L 0.0088 0.0191 0.0005±0.0015±0.0007

Vanadium Total mg/L 0.150 0.130 0.0001±0.011±0.013

Zinc Total mg/L 0.605 0.292 0.004±0.022±0.045

Zirconium Total mg/L 0.003 0.002 0.001±0.0001±0.0003

Routine Water

pH 8.12 9.31 1±0.10±0.10

Temperature of observed
pH

°C 20.5 21.0

Electrical Conductivity at 25 °C µS/cm 826 857 1±28±27

Calcium Dissolved mg/L 71.7 1.5 0.2±0.05±2.4

Magnesium Dissolved mg/L 39.3 0.3 0.2±0.03±2.8

Sodium Dissolved mg/L 68.3 202 0.4±11±3.6

Potassium Dissolved mg/L 3.8 0.7 0.4±0.1±0.3

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Reference Number 1539091-1 1539091-3

Sample Date Nov 26, 2021 Nov 26, 2021

Sample Time 14:40 15:30

Sample Location

Sample Description MW21-2a /
26388211126001 /

10.1C

MW21-2b /
26388211126003 /

10.1C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Iron Dissolved mg/L 1.30 0.10 0.01±0.005±0.07

Manganese Dissolved mg/L 0.094 <0.005 0.005±0.006

Chloride Dissolved mg/L 24.0 12.3 0.4±0.8±1.5

Nitrate - N mg/L 2.31 0.05 0.01±0.01±0.16

Nitrite - N mg/L 0.005 0.155 0.005±0.011±0.009

Nitrate and Nitrite - N mg/L 2.32 0.21 0.01

Sulfate (SO4) Dissolved mg/L 52.2 34.3 0.9±3.2±4.9

Hydroxide mg/L <5 <5

Carbonate mg/L <6 66

Bicarbonate mg/L 437 404

P-Alkalinity as CaCO3 mg/L <5 55 5±5.5

T-Alkalinity as CaCO3 mg/L 358 442 5±18±14

Total Dissolved Solids Calculated mg/L 474 516 1

Hardness Dissolved as CaCO3 mg/L 341 5

Ionic Balance Dissolved % 109 90

Mono-Aromatic Hydrocarbons - Water

Benzene mg/L <0.001 <0.001 0.001

Toluene mg/L <0.0004 <0.0004 0.0004

Ethylbenzene mg/L <0.0010 <0.0010 0.0010

Total Xylenes (m,p,o) mg/L <0.001 <0.001 0.001

Volatile Petroleum Hydrocarbons - Water

F1 -BTEX mg/L <0.1 <0.1 0.1

F1 C6-C10 mg/L <0.1 <0.1 0.1

Extractable Petroleum Hydrocarbons - Water

F2 C10-C16 mg/L <0.1 <0.1 0.1

F3 C16-C34 mg/L 7.2 <0.1 0.1±0.9

F3+ C34+ mg/L 1.3 <0.1 0.1±0.2

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Reference Number 1539091-3

Sample Date Nov 26, 2021

Sample Time 15:30

Sample Location

Sample Description MW21-2b /
26388211126003 /

10.1C
Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Physical and Aggregate Properties

Turbidity NTU 5210 0.1±150

Solids Total Suspended mg/L 2230 2±240

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’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.

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Chromatograms Results

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

1539091-1Reference Number: MW21-2a / 26388211126001 / 10.1CSample Description:

November 26, 2021Sample Date: Location: Matrix: Water

TYPICAL PRODUCT CHROMATOGRAMS

Winter Diesel Motor Oil 10W30 Unweathered Crude

Kerosene C7-C16
Diesel C8-C22

Gasoline C4-C12
Varsol C8-C12

Lubricating Oils C20-C40
Crude Oils C3-C60+

Product Carbon Number Ranges

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Chromatograms Results

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

1539091-3Reference Number: MW21-2b / 26388211126003 / 10.1CSample Description:

November 26, 2021Sample Date: Location: Matrix: Water

TYPICAL PRODUCT CHROMATOGRAMS

Winter Diesel Motor Oil 10W30 Unweathered Crude

Kerosene C7-C16
Diesel C8-C22

Gasoline C4-C12
Varsol C8-C12

Lubricating Oils C20-C40
Crude Oils C3-C60+

Product Carbon Number Ranges

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Extractable Petroleum Hydrocarbons -
Water

Blanks Units Measured Lower Limit Upper Limit Passed QC

µg/mLF2 C10-C16 -0.2 0.20 yes

µg/mLF3 C16-C34 -0.2 0.20 yes

µg/mLF3+ C34+ -0.2 0.20 yes

Date Acquired: November 30, 2021

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

µg/mLF2 C10-C16 107.33 yes80 120

µg/mLF3 C16-C34 112.65 yes80 120

µg/mLF3+ C34+ 99.17 yes80 120

Date Acquired: November 30, 2021

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.05-0.00770658 yes

mg/LSulfur -0.3 0.20.00885702 yes

µg/LMercury -0.038000 0.064000-0.0002767 yes

µg/LAluminum -2 21.04474 yes

µg/LAntimony -0.2 0.20.00233873 yes

µg/LArsenic -0.2 0.2-0.00282333 yes

µg/LBarium -1 10.0541659 yes

µg/LBeryllium -0.0 0.1-6.49526e-005 yes

µg/LBoron -2 2-0.50208 yes

µg/LCadmium -0.01 0.010.000182909 yes

µg/LChromium -0.3 0.3-0.0336708 yes

µg/LCobalt -0.1 0.10.00106365 yes

µg/LCopper -1 10.339132 yes

µg/LLead -0.1 0.10.0799189 yes

µg/LLithium -1 1-0.0247754 yes

µg/LMolybdenum -1 1-0.0601371 yes

µg/LNickel -0.5 0.50.0940793 yes

µg/LSelenium -0.2 0.2-6.63147e-005 yes

µg/LSilver -0.10 0.100.000797171 yes

µg/LStrontium -1 10.0123971 yes

µg/LThallium -0.05 0.05-0.00227099 yes

µg/LTin -1 1-0.0127381 yes

µg/LTitanium -0.5 0.5-0.106928 yes

µg/LUranium -0.5 0.5-0.00108717 yes

µg/LVanadium -0.1 0.1-0.00272462 yes

µg/LZinc -0 20.155548 yes

µg/LZirconium -1 1-0.00206831 yes

Date Acquired: November 30, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSulfur 12.3 10 0.112.4 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Dissolved - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LAluminum <2 10 11<2 yes

µg/LAntimony <0.2 10 0.4<0.2 yes

µg/LArsenic 2.6 10 0.42.7 yes

µg/LBarium 13 10 213 yes

µg/LBeryllium <0.1 10 0.2<0.1 yes

µg/LBismuth <0.5 10 1.1<0.5 yes

µg/LBoron 335 10 4339 yes

µg/LCadmium 0.02 10 0.020.02 yes

µg/LChromium <0.5 10 1.1<0.5 yes

µg/LCobalt 3.6 10 0.23.6 yes

µg/LCopper <1 10 2<1 yes

µg/LLead <0.1 10 0.2<0.1 yes

µg/LLithium 176 10 2180 yes

µg/LMolybdenum 1 10 21 yes

µg/LNickel 6.6 10 1.16.7 yes

µg/LSelenium <0.2 10 0.4<0.2 yes

µg/LSilver <0.01 10 0.22<0.01 yes

µg/LStrontium 808 10 2820 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 7.1 10 1.17.2 yes

µg/LVanadium <0.1 10 0.2<0.1 yes

µg/LZinc 9 10 210 yes

µg/LZirconium <1 10 2<1 yes

Date Acquired: November 30, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 1067992 yes917

µg/LAntimony 44.240.8 yes36.4

µg/LArsenic 43.341.1 yes36.7

µg/LBarium 211199 yes182

µg/LBeryllium 22.119.6 yes17.3

µg/LBismuth 108.399.1 yes89.1

µg/LBoron 434398 yes344

µg/LCadmium 2.252.00 yes1.86

µg/LChromium 110.2103 yes92.2

µg/LCobalt 21.220.7 yes18.4

µg/LCopper 214212 yes187

µg/LLead 22.020.0 yes18.4

µg/LLithium 223199 yes175

µg/LMolybdenum 218208 yes182

µg/LNickel 105.9103 yes93.3

µg/LSelenium 43.040.3 yes35.8

µg/LSilver 22.0020.5 yes18.40

µg/LStrontium 216205 yes180

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LThallium 10.609.93 yes8.80

µg/LTin 220204 yes180

µg/LTitanium 110.4103 yes92.4

µg/LUranium 106.599.7 yes90.9

µg/LVanadium 22.020.4 yes18.0

µg/LZinc 219206 yes183

µg/LZirconium 220220 yes180

Date Acquired: November 30, 2021

mg/LMercury 0.0001300.000098 yes0.000070

Date Acquired: November 30, 2021

mg/LMercury 0.0000360.000020 yes0.000006

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 5.55.1 yes4.1

µg/LBoron 2219 yes18

µg/LCadmium 0.110.10 yes0.09

µg/LChromium 5.55.0 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 2.21.9 yes1.7

µg/LSilver 1.080.99 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.550.51 yes0.45

µg/LTin 1110 yes9

µg/LTitanium 5.55.3 yes4.5

µg/LUranium 5.55.2 yes4.5

µg/LVanadium 1.11.0 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: November 30, 2021

mg/LSilicon 10.789.94 yes8.98

mg/LSulfur 155.3146 yes138.5

Date Acquired: November 30, 2021

mg/LSilicon 2.242.04 yes1.88

mg/LSulfur 11.010.0 yes9.2

Date Acquired: November 30, 2021

mg/LSilicon 0.230.20 yes0.19

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LSulfur 3.33.0 yes2.8

Date Acquired: November 30, 2021

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.02 0.020.00998765 yes

mg/LCalcium -0.1 0.10.0362543 yes

mg/LIron -0.01 0.020.0023466 yes

mg/LMagnesium -0.04 0.04-0.000561947 yes

mg/LManganese -0.005 0.005-0.000405647 yes

mg/LPotassium -0.1 0.2-0.0135493 yes

mg/LSilicon -0.03 0.040.00391114 yes

mg/LSodium -0.4 0.40.0103842 yes

mg/LSulfur -0.1 0.20.0064375 yes

µg/LMercury -0.038000 0.0700000.0004028 yes

µg/LAntimony -0.2 0.2-5.45725e-005 yes

µg/LArsenic -0.2 0.20.00992117 yes

µg/LBarium -1 10.0180811 yes

µg/LBeryllium -0.1 0.1-0.000119197 yes

µg/LBismuth -0.5 0.5-0.00356887 yes

µg/LBoron -1 3-0.440541 yes

µg/LCadmium -0.007 0.0120.000389387 yes

µg/LChromium -0.7 0.30.00742111 yes

µg/LCobalt -0.1 0.10.000613618 yes

µg/LCopper -1 10.0639742 yes

µg/LLead -0.1 0.10.00347248 yes

µg/LLithium -1 1-0.0202771 yes

µg/LMolybdenum -1 1-0.0159891 yes

µg/LNickel -0.5 0.50.00768093 yes

µg/LSelenium -0.2 0.2-0.00320152 yes

µg/LSilver -0.02 0.100.00109811 yes

µg/LStrontium -1 10.00826247 yes

µg/LThallium -0.05 0.059.48945e-005 yes

µg/LTin -1 10.00609389 yes

µg/LTitanium -0.5 0.5-0.0472122 yes

µg/LUranium -0.5 0.5-0.00147696 yes

µg/LVanadium -0.1 0.1-0.0143134 yes

µg/LZinc -4 40.245199 yes

µg/LZirconium -1 10.00491217 yes

Date Acquired: November 30, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LIron 2 15 0.202.6 yes

mg/LManganese 0.35 15 0.0100.35 yes

mg/LMercury <0.00005 10 0.0000300.00005 yes

µg/LAntimony 3 15 0.43 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LArsenic 3 15 0.43 yes

µg/LBarium 4190 15 24390 yes

µg/LBeryllium <1 15 0.2<1 yes

µg/LBismuth <5 15 1.1<5 yes

µg/LBoron 3390 15 43280 yes

µg/LCadmium 1.5 15 0.0221.3 yes

µg/LChromium 50 15 1.149 yes

µg/LCobalt 5 15 0.25 yes

µg/LCopper 20 15 220 yes

µg/LLead 5 15 0.25 yes

µg/LLithium 90 15 290 yes

µg/LMolybdenum <10 15 2<10 yes

µg/LNickel 38 15 1.136 yes

µg/LSelenium <1 15 0.4<1 yes

µg/LSilver <0.1 15 0.22<0.1 yes

µg/LStrontium 6360 15 26270 yes

µg/LThallium <0.5 15 0.11<0.5 yes

µg/LTin <10 15 2<10 yes

µg/LTitanium <5 15 1.1<5 yes

µg/LUranium <5 15 1.1<5 yes

µg/LVanadium 1 15 0.21 yes

µg/LZinc 140 15 2140 yes

µg/LZirconium <10 15 2<10 yes

Date Acquired: November 30, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.454.03 yes3.61

mg/LCalcium 54.251.4 yes47.6

mg/LIron 2.212.07 yes1.91

mg/LMagnesium 21.8620.1 yes17.88

mg/LManganese 0.5680.519 yes0.472

mg/LPotassium 55.951.7 yes46.9

mg/LSilicon 2.262.18 yes1.96

mg/LSodium 57.251.9 yes47.0

mg/LSulfur 11.210.3 yes9.2

µg/LAntimony 13.212.0 yes10.8

µg/LArsenic 12.912.1 yes10.8

µg/LBarium 6864 yes54

µg/LBeryllium 6.85.8 yes4.9

µg/LBismuth 35.831.7 yes26.2

µg/LBoron 139125 yes102

µg/LCadmium 0.6750.62 yes0.543

µg/LChromium 33.731.3 yes26.5

µg/LCobalt 6.86.3 yes5.2

µg/LCopper 6763 yes53

µg/LLead 7.16.4 yes5.2

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LLithium 7762 yes53

µg/LMolybdenum 6662 yes56

µg/LNickel 32.831.3 yes27.6

µg/LSelenium 13.511.2 yes9.9

µg/LSilver 7.136.18 yes5.39

µg/LStrontium 6563 yes55

µg/LThallium 3.603.24 yes2.70

µg/LTin 6663 yes56

µg/LTitanium 35.732.0 yes26.6

µg/LUranium 36.331.8 yes25.7

µg/LVanadium 7.26.1 yes5.1

µg/LZinc 6560 yes53

µg/LZirconium 6762 yes53

Date Acquired: November 30, 2021

µg/LAntimony 43.140.9 yes37.5

µg/LArsenic 43.541.5 yes36.5

µg/LBarium 212199 yes183

µg/LBeryllium 21.919.0 yes17.1

µg/LBismuth 106.2101 yes88.2

µg/LBoron 436395 yes343

µg/LCadmium 2.2102.05 yes1.910

µg/LChromium 110.0102 yes90.0

µg/LCobalt 21.720.4 yes18.1

µg/LCopper 212208 yes188

µg/LLead 24.020.3 yes18.0

µg/LLithium 222194 yes173

µg/LMolybdenum 218209 yes182

µg/LNickel 110.0102 yes90.0

µg/LSelenium 43.339.6 yes36.7

µg/LSilver 22.0020.0 yes18.00

µg/LStrontium 231203 yes171

µg/LThallium 10.9910.0 yes9.01

µg/LTin 218202 yes190

µg/LTitanium 107.0102 yes93.2

µg/LUranium 109.098.4 yes90.2

µg/LVanadium 22.120.3 yes16.9

µg/LZinc 218206 yes183

µg/LZirconium 218207 yes188

Date Acquired: November 30, 2021

mg/LMercury 0.0001300.000093 yes0.000070

µg/LAntimony 13.212.0 yes10.8

µg/LArsenic 13.212.4 yes10.8

µg/LBarium 6761 yes55

µg/LBeryllium 6.56.0 yes5.2

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LBismuth 31.931.0 yes27.3

µg/LBoron 132122 yes108

µg/LCadmium 0.6600.59 yes0.540

µg/LChromium 33.030.9 yes27.0

µg/LCobalt 6.66.2 yes5.4

µg/LCopper 6662 yes54

µg/LLead 6.66.2 yes5.4

µg/LLithium 6661 yes53

µg/LMolybdenum 6460 yes53

µg/LNickel 33.130.7 yes27.1

µg/LSelenium 13.412.3 yes10.3

µg/LSilver 6.606.14 yes5.40

µg/LStrontium 6661 yes54

µg/LThallium 6.003.17 yes0.00

µg/LTin 6660 yes54

µg/LTitanium 33.029.8 yes27.0

µg/LUranium 33.031.1 yes27.0

µg/LVanadium 6.66.1 yes5.4

µg/LZinc 6462 yes56

µg/LZirconium 6659 yes54

Date Acquired: November 30, 2021

mg/LMercury 0.0000360.000019 yes0.000006

µg/LAntimony 2.22.0 yes1.8

µg/LArsenic 2.22.0 yes1.7

µg/LBarium 1010 yes9

µg/LBeryllium 1.10.9 yes0.8

µg/LBismuth 5.35.3 yes4.6

µg/LBoron 2320 yes17

µg/LCadmium 0.1130.10 yes0.089

µg/LChromium 5.34.9 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 1010 yes9

µg/LNickel 5.55.2 yes4.5

µg/LSelenium 2.21.9 yes1.6

µg/LSilver 1.130.99 yes0.89

µg/LStrontium 1010 yes9

µg/LThallium 0.560.53 yes0.44

µg/LTin 1110 yes9

µg/LTitanium 5.74.9 yes4.2

µg/LUranium 5.35.3 yes4.7

µg/LVanadium 1.21.0 yes0.9

µg/LZinc 1110 yes9

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LZirconium 1110 yes9

Date Acquired: November 30, 2021

mg/LAluminum 20.6019.8 yes18.80

mg/LCalcium 258.9249 yes231.3

mg/LIron 10.149.68 yes9.06

mg/LMagnesium 104.7299.3 yes92.78

mg/LManganese 2.5902.44 yes2.290

mg/LPotassium 261.8252 yes234.2

mg/LSilicon 10.9310.3 yes9.13

mg/LSodium 269.4248 yes228.8

mg/LSulfur 165.3151 yes135.5

Date Acquired: November 30, 2021

mg/LAluminum 4.404.02 yes3.60

mg/LCalcium 56.551.5 yes46.5

mg/LIron 2.272.08 yes1.87

mg/LMagnesium 22.0720.3 yes18.05

mg/LManganese 0.5680.522 yes0.466

mg/LPotassium 55.551.4 yes45.4

mg/LSilicon 2.242.14 yes1.93

mg/LSodium 55.951.9 yes45.9

mg/LSulfur 11.310.5 yes9.3

Date Acquired: November 30, 2021

mg/LAluminum 0.440.41 yes0.36

mg/LCalcium 5.85.2 yes4.8

mg/LIron 0.250.22 yes0.19

mg/LMagnesium 2.202.0 yes1.84

mg/LManganese 0.0590.053 yes0.047

mg/LPotassium 5.85.1 yes4.8

mg/LSilicon 0.230.22 yes0.17

mg/LSodium 5.65.2 yes4.8

mg/LSulfur 3.33.0 yes2.8

Date Acquired: November 30, 2021

Mono-Aromatic Hydrocarbons - Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

ngBenzene -0.002 0.0020 yes

ngToluene -0.0015 0.00150 yes

ngEthylbenzene -0.0015 0.00150 yes

ngTotal Xylenes (m,p,o) -0.002 0.0020 yes

ngStyrene -0.002 0.0020 yes

Date Acquired: November 30, 2021

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngBenzene 88.50 yes80 120

ngToluene 83.15 yes80 120

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Mono-Aromatic Hydrocarbons - Water -
Continued

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngEthylbenzene 85.03 yes80 120

ngm,p-Xylene 89.39 yes80 120

ngTotal Xylenes (m,p,o) 89.71 yes80 120

ngStyrene 83.21 yes80 120

Date Acquired: November 30, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LBenzene 0.001 30 0.0020.001 yes

mg/LToluene 0.0029 30 0.00200.0030 yes

mg/LEthylbenzene <0.0010 30 0.0020<0.0010 yes

mg/LTotal Xylenes (m,p,o) <0.001 30 0.0020.001 yes

mg/LStyrene <0.001 30 0.002<0.001 yes

Date Acquired: November 30, 2021

Physical and Aggregate Properties
Blanks Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity -0.1 0.10.077 yes

Date Acquired: December 02, 2021

NTUTurbidity 0.0 0.10.095 yes

Date Acquired: December 02, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

NTUTurbidity 4.8 10 0.24.8 yes

mg/LSolids 8 10 27 yes

Date Acquired: November 30, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 2054.71920 yes1856.7

Date Acquired: December 02, 2021

NTUTurbidity 6661.75700 yes4441.7

Date Acquired: December 02, 2021

NTUTurbidity 162.1151 yes132.1

mg/LSolids 209191 yes174

Date Acquired: November 30, 2021

NTUTurbidity 15.613.8 yes12.6

mg/LSolids 2218 yes10

Date Acquired: November 30, 2021

NTUTurbidity 2.21.6 yes1.0

Date Acquired: December 02, 2021

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.20.0592286 yes

mg/LMagnesium -0.1 0.10.0138367 yes

mg/LSodium -0.4 0.40.00802744 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Routine Water - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LPotassium -0.4 0.4-0.0112017 yes

mg/LIron -0.01 0.010.00112603 yes

mg/LManganese -0.004 0.0040.000759298 yes

mg/LChloride -0.4 0.40.27 yes

mg/LNitrate - N -0.01 0.010.00216322 yes

mg/LNitrite - N -0.005 0.0050 yes

Date Acquired: November 30, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 7.41 0 0.107.40 yes

dS/mElectrical Conductivity 10.5 10 0.00210.4 yes

mg/LCalcium 140 10 0.6140 yes

mg/LMagnesium 38.7 10 0.738.8 yes

mg/LSodium 13.2 10 1.213.1 yes

mg/LPotassium 5.9 10 1.25.9 yes

mg/LIron <0.01 10 0.05<0.01 yes

mg/LManganese 0.295 10 0.0100.295 yes

mg/LChloride 182 10 0.5183 yes

mg/LNitrate - N <0.05 10 0.01<0.05 yes

mg/LNitrite - N <0.02 10 0.010<0.02 yes

mg/LHydroxide <5 10<5 yes

mg/LCarbonate <6 10 6<6 yes

mg/LBicarbonate 347 10 6350 yes

mg/LP-Alkalinity <5 10 5<5 yes

mg/LT-Alkalinity 285 10 5287 yes

Date Acquired: November 29, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LChloride 2256.02070 yes1847.4

Date Acquired: November 30, 2021

dS/mElectrical Conductivity 36.80032.9 yes27.200

Date Acquired: November 29, 2021

pH 9.449.21 yes8.90

°CTemperature of observed 24.520.9 yes15.5

dS/mElectrical Conductivity 2.8292.75 yes2.631

mg/LCalcium 260.0245 yes230.0

mg/LMagnesium 103.397.6 yes91.3

mg/LSodium 257.3246 yes233.3

mg/LPotassium 259.0246 yes229.0

mg/LIron 10.209.52 yes8.91

mg/LManganese 2.5402.37 yes2.240

mg/LNitrate - N 11.139.88 yes9.03

mg/LNitrite - N 10.9909.84 yes9.010

mg/LNitrate and Nitrite - N 20.9019.70 yes19.10

mg/LP-Alkalinity 584494 yes442

mg/LT-Alkalinity 11061010 yes926

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

Date Acquired: November 29, 2021

pH 6.976.91 yes6.79

°CTemperature of observed 24.520.7 yes15.5

dS/mElectrical Conductivity 0.0850.076 yes0.069

mg/LCalcium 56.950.8 yes44.9

mg/LMagnesium 22.019.7 yes17.9

mg/LSodium 55.550.8 yes47.7

mg/LPotassium 55.850.3 yes45.8

mg/LIron 2.252.01 yes1.89

mg/LManganese 0.5520.507 yes0.468

mg/LChloride 86.980.6 yes74.9

mg/LNitrate - N 5.334.70 yes4.37

mg/LNitrite - N 5.3304.76 yes4.370

mg/LNitrate and Nitrite - N 10.609.46 yes8.80

mg/LP-Alkalinity 7239 yes28

mg/LT-Alkalinity 140130 yes114

Date Acquired: November 29, 2021

mg/LCalcium 5.85.2 yes4.7

mg/LMagnesium 2.22.0 yes1.9

mg/LSodium 5.75.2 yes4.7

mg/LPotassium 5.75.1 yes4.7

mg/LIron 0.240.21 yes0.19

mg/LManganese 0.0580.053 yes0.048

mg/LChloride 16.514.3 yes13.3

mg/LNitrate - N 0.570.49 yes0.42

mg/LNitrite - N 0.5640.508 yes0.424

mg/LNitrate and Nitrite - N 1.150.99 yes0.85

Date Acquired: November 30, 2021

Volatile Petroleum Hydrocarbons - Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

ngF1 -BTEX -0.3 0.30 yes

ngF1 C6-C10 -0.300 0.3000 yes

ngF2 C10-C16 -0.3 0.30 yes

Date Acquired: November 30, 2021

Upper LimitCalibration Check Units % Recovery Passed QCLower Limit

ngF2 C10-C16 103.84 yes80 120

Date Acquired: November 30, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LF1 C6-C10 <0.1 30<0.1 yes

mg/LF2 C10-C16 <0.1 30<0.1 yes

Date Acquired: November 30, 2021

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA Nov 29, 2021 Element Edmonton - Roper
Road

* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA Nov 29, 2021 Element Edmonton - Roper
Road

* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA Nov 29, 2021 Element Edmonton - Roper
Road

* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA Nov 30, 2021 Element Edmonton - Roper
Road

* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA Dec 1, 2021 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Approval-Edmonton APHA Dec 2, 2021 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

BTEX-CCME - Water US EPA Nov 30, 2021 Element Calgary* Volatile Organic Compounds in Various
Sample Matrices Using Equilibrium
Headspace Analysis/Gas
Chromatography Mass Spectrometry,
5021/8260

Chloride in Water APHA Nov 30, 2021 Element Edmonton - Roper
Road

* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA Nov 30, 2021 Element Edmonton - Roper
Road

* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Mercury (Dissolved) in water EPA Nov 30, 2021 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Mercury (Total) in water EPA Nov 30, 2021 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Metals ICP-MS (Dissolved) in water APHA/USEPA Nov 30, 2021 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Dissolved) in water US EPA Nov 30, 2021 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water APHA/USEPA Nov 29, 2021 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Total) in water US EPA Nov 29, 2021 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA Nov 30, 2021 Element Edmonton - Roper
Road

Hardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA Nov 30, 2021 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA Nov 29, 2021 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Solids Suspended (Total, Fixed and
Volatile)

APHA Nov 30, 2021 Element Edmonton - Roper
Road

* Total Suspended Solids Dried at 103-
105'C, 2540 D

TEH-CCME - Water EPA/CCME Nov 30, 2021 Element Calgary* Separatory Funnel Liquid-liquid
Extraction/CCME, EPA 3510/CCME

Turbidity in Water APHA Dec 2, 2021 Element Edmonton - Roper
Road

* Turbidity - Nephelometric Method, 2130 B

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1539091
110046

Nov 26, 2021

Dec 2, 2021

2697801

* Reference Method Modified

References
APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

EPA Environmental Protection Agency Test Methods - US

EPA/CCME Environmental Protection Agency Test Methods - US/CCME

US EPA US Environmental Protection Agency Test Methods

Comments:
Sample 1539091-1; 7796414: Sediment was present in the field filtered bottle for Sample 1539091-1 which may affect dissolved metals
results.

• Dec 01, 2021 -

Sample 1539091-3; 7796416: Some trace total metal results were less than dissolved metal results for sample 1539091-3.  The results
were verified and are within expected measurement uncertainty.

• Dec 01, 2021 -

Sample 1539091-1; 7796414: Some trace total metal results were less than dissolved metal results for sample 1539091-1. The results
were verified and are within expected measurement uncertainty.

• Dec 01, 2021 -

Some ICP-MS total metal results were less than dissolved metal results for sample(s) 1539091-1 and 3.  Total metals were analyzed
from the metals bottle and dissolved from the field filtered bottle.  Results were verified.

• Dec 02, 2021 -

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.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Contact Company Address

Accounts Payable Matrix Solutions Inc. Suite 600, 214  11 Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: ap@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / Invoice

EDS Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 700-2058 Fax:

Email: eds@matrix-solutions.com

Delivery Format Deliverables

Email - Single Report Equis Matrix Batch File (with QC) Test Report

Email - Single Report Equis Matrix Sample File (with QC) Test Report

Email - Single Report Equis Matrix Test Result File (with QC) Test Report

Email - Single Report PDF COC / COA

Email - Single Report PDF COC / Test Report

Email - Single Report PDF Invoice

Ryley Killam Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: rkillam@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / COA

Email - Merge Reports PDF COC / Test Report

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.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:



Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Reference Number 1540181-1 1540181-2

Sample Date Nov 29, 2021 Nov 29, 2021

Sample Time 09:30 10:00

Sample Location

Sample Description MW21-1a /
26388211129004 /

6.4°C

MW21-1b /
26388211129005 /

6.4°C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 2.61 2.16 0.05±0.19±0.24

Sulfur Dissolved mg/L 15.8 12.4 0.3±1.2±1.5

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.085 0.079 0.002±0.0063±0.0068

Antimony Dissolved mg/L 0.0018 0.0166 0.0002±0.0011±0.0001

Arsenic Dissolved mg/L 0.0049 0.0991 0.0002±0.0108±0.0005

Barium Dissolved mg/L 0.081 0.098 0.001±0.006±0.005

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.318 0.276 0.002±0.026±0.030

Cadmium Dissolved mg/L 0.00004 0.00002 0.00001±0.000002±0.000003

Chromium Dissolved mg/L 0.0006 <0.0005 0.0005±0.00006

Cobalt Dissolved mg/L 0.0004 <0.0001 0.0001±0.00002

Copper Dissolved mg/L 0.003 0.030 0.001±0.002±0.0002

Lead Dissolved mg/L 0.0001 0.0001 0.0001±0.00002±0.00002

Lithium Dissolved mg/L 0.049 0.039 0.001±0.003±0.004

Molybdenum Dissolved mg/L 0.018 0.068 0.001±0.003±0.0009

Nickel Dissolved mg/L 0.0040 0.0013 0.0005±0.00006±0.0002

Selenium Dissolved mg/L 0.0054 0.0102 0.0002±0.0013±0.0007

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.103 0.087 0.001±0.0066±0.008

Thallium Dissolved mg/L <0.00005 <0.00005 0.00005

Tin Dissolved mg/L 0.002 <0.001 0.001±0.00028

Titanium Dissolved mg/L 0.0025 <0.0005 0.0005±0.0002

Uranium Dissolved mg/L 0.0078 0.0095 0.0005±0.0007±0.0006

Vanadium Dissolved mg/L 0.0010 0.0098 0.0001±0.0009±0.00009

Zinc Dissolved mg/L 0.002 0.003 0.001±0.00030±0.00025

Zirconium Dissolved mg/L 0.002 <0.001 0.001±0.00020

Subsample Field Filtered Lab Filtered

Metals Total

Aluminum Total mg/L 30.1 592 0.02

Calcium Total mg/L 48.0 353 0.2±2±0.2

Iron Total mg/L 56.8 884 0.05±5±0.4

Magnesium Total mg/L 14.1 148 0.2±2±0.2

Manganese Total mg/L 0.926 18.7 0.005±0.05±0.047

Potassium Total mg/L 8.7 77.0 0.4±7.5±0.8

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Reference Number 1540181-1 1540181-2

Sample Date Nov 29, 2021 Nov 29, 2021

Sample Time 09:30 10:00

Sample Location

Sample Description MW21-1a /
26388211129004 /

6.4°C

MW21-1b /
26388211129005 /

6.4°C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Silicon Total mg/L 45.3 632 0.05±6±0.4

Sodium Total mg/L 387 626 0.4±18±11

Sulfur Total mg/L 22.9 18 0.3±0.2±0.2

Antimony Total mg/L 0.0012 <0.004 0.0002±0.0001

Arsenic Total mg/L 0.0214 0.243 0.0002±0.025±0.0022

Barium Total mg/L 0.687 23.3 0.001±2.1±0.062

Beryllium Total mg/L 0.0013 0.036 0.0001±0.004±0.0002

Bismuth Total mg/L 0.0011 <0.01 0.0005±0.00008

Boron Total mg/L 0.261 0.48 0.002±0.04±0.024

Cadmium Total mg/L 0.00088 0.0091 0.00001±0.0008±0.00008

Chromium Total mg/L 0.0496 0.677 0.0005±0.069±0.0051

Cobalt Total mg/L 0.0188 0.357 0.0001±0.035±0.0018

Copper Total mg/L 0.066 0.93 0.001±0.09±0.006

Lead Total mg/L 0.0403 0.412 0.0001±0.029±0.0028

Lithium Total mg/L 0.071 0.85 0.001±0.09±0.008

Molybdenum Total mg/L 0.012 <0.02 0.001±0.001

Nickel Total mg/L 0.0533 0.986 0.0005±0.110±0.0060

Selenium Total mg/L 0.0030 0.010 0.0002±0.0010±0.0003

Silver Total mg/L 0.00026 0.0041 0.00001±0.0006±0.00004

Strontium Total mg/L 0.258 6.71 0.001±0.72±0.028

Thallium Total mg/L 0.00077 0.0087 0.00005±0.0005±0.00005

Tin Total mg/L 0.005 <0.02 0.001±0.0010

Titanium Total mg/L 0.122 0.083 0.0005±0.010±0.015

Uranium Total mg/L 0.0086 0.042 0.0005±0.003±0.0007

Vanadium Total mg/L 0.0541 0.674 0.0001±0.059±0.0047

Zinc Total mg/L 0.151 2.06 0.004±0.15±0.011

Zirconium Total mg/L 0.003 <0.02 0.001±0.0003

Physical and Aggregate Properties

Turbidity NTU 609 59300 0.1±1700±17

Solids Total Suspended mg/L 595 25700 2±2700±63

Routine Water

pH 8.69 9.38 1±0.10±0.10

Temperature of observed
pH

°C 20.1 20.7

Electrical Conductivity at 25 °C µS/cm 1580 1610 1±50±50

Calcium Dissolved mg/L 12.6 1.7 0.2±0.06±0.4

Magnesium Dissolved mg/L 1.9 <0.2 0.2±0.1

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Reference Number 1540181-1 1540181-2

Sample Date Nov 29, 2021 Nov 29, 2021

Sample Time 09:30 10:00

Sample Location

Sample Description MW21-1a /
26388211129004 /

6.4°C

MW21-1b /
26388211129005 /

6.4°C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 388 354 0.4±18±20

Potassium Dissolved mg/L 3.3 2.4 0.4±0.2±0.2

Iron Dissolved mg/L 0.11 0.01 0.01±0.001±0.006

Manganese Dissolved mg/L 0.013 <0.005 0.005±0.0009

Chloride Dissolved mg/L 125 34.7 0.4±2.1±8

Nitrate - N mg/L <0.01 0.19 0.01±0.02

Nitrite - N mg/L <0.005 0.067 0.005±0.009

Nitrate and Nitrite - N mg/L <0.01 0.26 0.01

Sulfate (SO4) Dissolved mg/L 47.3 37.3 0.9±3.5±4.5

Hydroxide mg/L <5 <5

Carbonate mg/L 35 110

Bicarbonate mg/L 667 680

P-Alkalinity as CaCO3 mg/L 29 89 5±9±3

T-Alkalinity as CaCO3 mg/L 606 737 5±29±24

Total Dissolved Solids Calculated mg/L 942 872 1

Hardness Dissolved as CaCO3 mg/L 39.3 4.2

Ionic Balance Dissolved % 107 94

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Reference Number 1540181-3 1540181-4

Sample Date Nov 29, 2021 Nov 29, 2021

Sample Time 11:20 12:30

Sample Location

Sample Description MW21-3 /
26388211129006 /

6.4°C

MW21-4 /
26388211129007 /

6.4°C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 2.68 3.04 0.05±0.27±0.24

Sulfur Dissolved mg/L 11.1 92.1 0.3±8.7±1.0

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.089 0.023 0.002±0.0019±0.0071

Antimony Dissolved mg/L 0.0053 0.0091 0.0002±0.0006±0.0004

Arsenic Dissolved mg/L 0.0837 0.0524 0.0002±0.0057±0.0091

Barium Dissolved mg/L 0.047 0.095 0.001±0.006±0.003

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.188 0.159 0.002±0.015±0.018

Cadmium Dissolved mg/L <0.00001 0.00002 0.00001±0.000002

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L 0.0002 0.0004 0.0001±0.00002±0.00001

Copper Dissolved mg/L 0.007 0.004 0.001±0.0003±0.0005

Lead Dissolved mg/L 0.0001 <0.0001 0.0001±0.00002

Lithium Dissolved mg/L 0.031 0.034 0.001±0.003±0.002

Molybdenum Dissolved mg/L 0.027 0.080 0.001±0.004±0.001

Nickel Dissolved mg/L 0.0033 0.0092 0.0005±0.0004±0.0001

Selenium Dissolved mg/L 0.0039 0.0079 0.0002±0.0010±0.0005

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.045 0.258 0.001±0.020±0.0034

Thallium Dissolved mg/L <0.00005 <0.00005 0.00005

Tin Dissolved mg/L <0.001 0.004 0.001±0.00066

Titanium Dissolved mg/L 0.0024 <0.0005 0.0005±0.0002

Uranium Dissolved mg/L 0.0042 0.0149 0.0005±0.0011±0.0003

Vanadium Dissolved mg/L 0.0016 0.0008 0.0001±0.00008±0.0002

Zinc Dissolved mg/L 0.002 0.002 0.001±0.00025±0.00025

Zirconium Dissolved mg/L <0.001 0.001 0.001±0.00019

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 61.8 1.83 0.02

Calcium Total mg/L 36.8 43.5 0.2±0.2±0.2

Iron Total mg/L 105 3.07 0.05±0.15±0.7

Magnesium Total mg/L 20.1 7.2 0.2±0.1±0.3

Manganese Total mg/L 1.36 0.075 0.005±0.047±0.05

Potassium Total mg/L 11.9 5.8 0.4±0.6±1.2

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Reference Number 1540181-3 1540181-4

Sample Date Nov 29, 2021 Nov 29, 2021

Sample Time 11:20 12:30

Sample Location

Sample Description MW21-3 /
26388211129006 /

6.4°C

MW21-4 /
26388211129007 /

6.4°C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Silicon Total mg/L 68.7 6.09 0.05±0.11±0.6

Sodium Total mg/L 219 360 0.4±10±6

Sulfur Total mg/L 14.3 119 0.3±0.8±0.2

Antimony Total mg/L <0.002 0.0084 0.0002±0.0008

Arsenic Total mg/L 0.120 0.0392 0.0002±0.0040±0.012

Barium Total mg/L 2.16 0.122 0.001±0.011±0.19

Beryllium Total mg/L 0.004 <0.0001 0.0001±0.0006

Bismuth Total mg/L <0.005 <0.0005 0.0005

Boron Total mg/L 0.19 0.155 0.002±0.014±0.02

Cadmium Total mg/L 0.0028 0.00006 0.00001±0.000005±0.0003

Chromium Total mg/L 0.097 0.0032 0.0005±0.0003±0.010

Cobalt Total mg/L 0.058 0.0014 0.0001±0.0001±0.006

Copper Total mg/L 0.26 0.007 0.001±0.0006±0.02

Lead Total mg/L 0.085 0.0012 0.0001±0.00009±0.006

Lithium Total mg/L 0.12 0.038 0.001±0.004±0.01

Molybdenum Total mg/L 0.01 0.087 0.001±0.010±0.001

Nickel Total mg/L 0.153 0.0125 0.0005±0.0014±0.017

Selenium Total mg/L 0.005 0.0073 0.0002±0.0008±0.0005

Silver Total mg/L 0.0008 0.00002 0.00001±0.000004±0.0001

Strontium Total mg/L 0.57 0.337 0.001±0.036±0.06

Thallium Total mg/L 0.0014 <0.00005 0.00005±0.00009

Tin Total mg/L <0.01 0.005 0.001±0.0010

Titanium Total mg/L 0.091 0.0296 0.0005±0.0037±0.011

Uranium Total mg/L 0.010 0.0146 0.0005±0.0011±0.0008

Vanadium Total mg/L 0.099 0.0050 0.0001±0.0004±0.009

Zinc Total mg/L 0.52 0.009 0.004±0.0007±0.04

Zirconium Total mg/L <0.01 0.002 0.001±0.0002

Physical and Aggregate Properties

Turbidity NTU 7530 157 0.1±4±210

Solids Total Suspended mg/L 4720 266 2±28±500

Routine Water

pH 8.97 8.33 1±0.10±0.10

Temperature of observed
pH

°C 20.2 20.8

Electrical Conductivity at 25 °C µS/cm 837 1720 1±60±28

Calcium Dissolved mg/L 1.9 33.0 0.2±1.1±0.07

Magnesium Dissolved mg/L 0.3 5.1 0.2±0.4±0.02

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Reference Number 1540181-3 1540181-4

Sample Date Nov 29, 2021 Nov 29, 2021

Sample Time 11:20 12:30

Sample Location

Sample Description MW21-3 /
26388211129006 /

6.4°C

MW21-4 /
26388211129007 /

6.4°C
Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 202 346 0.4±18±11

Potassium Dissolved mg/L 1.2 4.8 0.4±0.3±0.1

Iron Dissolved mg/L 0.07 0.02 0.01±0.002±0.004

Manganese Dissolved mg/L <0.005 0.012 0.005±0.0009

Chloride Dissolved mg/L 4.3 52.3 0.4±3.2±0.3

Nitrate - N mg/L 0.07 0.78 0.01±0.06±0.02

Nitrite - N mg/L 0.009 0.085 0.005±0.009±0.009

Nitrate and Nitrite - N mg/L 0.08 0.87 0.01

Sulfate (SO4) Dissolved mg/L 33.2 276 0.9±26±3.1

Hydroxide mg/L <5 <5

Carbonate mg/L 44 <6

Bicarbonate mg/L 424 594

P-Alkalinity as CaCO3 mg/L 37 <5 5±4

T-Alkalinity as CaCO3 mg/L 421 487 5±19±17

Total Dissolved Solids Calculated mg/L 495 1010 1

Hardness Dissolved as CaCO3 mg/L 6 103

Ionic Balance Dissolved % 97 101

Benjamin Morris, B.Sc

Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’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.

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.05-0.0057 yes

mg/LSulfur -0.3 0.20.0009 yes

µg/LMercury -0.038000 0.0640000.001766 yes

µg/LAluminum -2 2-0.0107826 yes

µg/LAntimony -0.2 0.2-0.000410163 yes

µg/LArsenic -0.2 0.2-0.00413518 yes

µg/LBarium -1 10.143305 yes

µg/LBeryllium -0.0 0.10.00902773 yes

µg/LBoron -2 2-0.467139 yes

µg/LCadmium -0.01 0.01-3.78245e-005 yes

µg/LChromium -0.3 0.3-0.0276564 yes

µg/LCobalt -0.1 0.10.00139271 yes

µg/LCopper -1 10.0125295 yes

µg/LLead -0.1 0.10.000618187 yes

µg/LLithium -1 1-0.142287 yes

µg/LMolybdenum -1 1-0.0541289 yes

µg/LNickel -0.5 0.5-0.0257503 yes

µg/LSelenium -0.2 0.20.00326495 yes

µg/LSilver -0.10 0.100.000501202 yes

µg/LStrontium -1 1-0.00661882 yes

µg/LThallium -0.05 0.050.000180163 yes

µg/LTin -1 1-0.0326372 yes

µg/LTitanium -0.5 0.5-0.0163453 yes

µg/LUranium -0.5 0.5-0.000680117 yes

µg/LVanadium -0.1 0.1-0.0644748 yes

µg/LZinc -0 20.724536 yes

µg/LZirconium -1 10.00119116 yes

Date Acquired: December 03, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSilicon 4.64 10 0.014.66 yes

mg/LSulfur 7.0 10 0.17.1 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

µg/LAluminum <10 10 11<10 yes

µg/LAntimony <1 10 0.4<1 yes

µg/LArsenic 2 10 0.42 yes

µg/LBarium 200 10 2200 yes

µg/LBeryllium <0.5 10 0.2<0.5 yes

µg/LBismuth <2 10 1.1<2 yes

µg/LBoron 6210 10 46320 yes

µg/LCadmium <0.05 10 0.02<0.05 yes

µg/LChromium <2 10 1.1<2 yes

µg/LCobalt 1.0 10 0.20.9 yes

µg/LCopper <5 10 2<5 yes

µg/LLead <0.5 10 0.2<0.5 yes

µg/LLithium 230 10 2230 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Dissolved - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LMolybdenum 20 10 220 yes

µg/LNickel 4 10 1.14 yes

µg/LSelenium <1 10 0.4<1 yes

µg/LSilver <0.05 10 0.22<0.05 yes

µg/LStrontium 333 10 2333 yes

µg/LThallium <0.3 10 0.11<0.3 yes

µg/LTin <5 10 2<5 yes

µg/LTitanium <2 10 1.1<2 yes

µg/LUranium <2 10 1.1<2 yes

µg/LVanadium <0.5 10 0.2<0.5 yes

µg/LZinc <5 10 2<5 yes

µg/LZirconium <5 10 2<5 yes

Date Acquired: December 03, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 1067992 yes917

µg/LAntimony 44.240.6 yes36.4

µg/LArsenic 43.339.5 yes36.7

µg/LBarium 211200 yes182

µg/LBeryllium 22.119.5 yes17.3

µg/LBismuth 108.3102 yes89.1

µg/LBoron 434389 yes344

µg/LCadmium 2.252.06 yes1.86

µg/LChromium 110.299.4 yes92.2

µg/LCobalt 21.220.2 yes18.4

µg/LCopper 214204 yes187

µg/LLead 22.020.6 yes18.4

µg/LLithium 223196 yes175

µg/LMolybdenum 218203 yes182

µg/LNickel 105.9101 yes93.3

µg/LSelenium 43.039.7 yes35.8

µg/LSilver 22.0019.9 yes18.40

µg/LStrontium 216194 yes180

µg/LThallium 10.6010.6 yes8.80

µg/LTin 220203 yes180

µg/LTitanium 110.499.2 yes92.4

µg/LUranium 106.5102 yes90.9

µg/LVanadium 22.019.8 yes18.0

µg/LZinc 219199 yes183

µg/LZirconium 220194 yes180

Date Acquired: December 03, 2021

mg/LMercury 0.0001300.000095 yes0.000070

Date Acquired: December 07, 2021

mg/LMercury 0.0000360.000023 yes0.000006

µg/LAluminum 5554 yes45

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAntimony 2.32.1 yes1.8

µg/LArsenic 2.22.1 yes1.8

µg/LBarium 1110 yes9

µg/LBeryllium 1.11.0 yes0.9

µg/LBismuth 5.55.3 yes4.1

µg/LBoron 2222 yes18

µg/LCadmium 0.110.11 yes0.09

µg/LChromium 5.55.2 yes4.5

µg/LCobalt 1.11.1 yes0.9

µg/LCopper 1111 yes9

µg/LLead 1.11.1 yes0.9

µg/LLithium 1111 yes9

µg/LMolybdenum 1010 yes9

µg/LNickel 5.55.2 yes4.4

µg/LSelenium 2.22.1 yes1.7

µg/LSilver 1.081.06 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.550.52 yes0.45

µg/LTin 1110 yes9

µg/LTitanium 5.55.2 yes4.5

µg/LUranium 5.55.2 yes4.5

µg/LVanadium 1.11.0 yes0.9

µg/LZinc 1111 yes9

µg/LZirconium 1111 yes9

Date Acquired: December 03, 2021

mg/LSilicon 10.789.75 yes8.98

mg/LSulfur 155.3142 yes138.5

Date Acquired: December 03, 2021

mg/LSilicon 2.242.00 yes1.88

mg/LSulfur 11.010.2 yes9.2

Date Acquired: December 03, 2021

mg/LSilicon 0.230.20 yes0.19

mg/LSulfur 3.33.0 yes2.8

Date Acquired: December 03, 2021

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.02 0.020.00436309 yes

mg/LCalcium -0.1 0.1-0.000530293 yes

mg/LIron -0.01 0.020.00257685 yes

mg/LMagnesium -0.04 0.04-0.00321027 yes

mg/LManganese -0.005 0.005-8.47587e-005 yes

mg/LPotassium -0.1 0.20.0224259 yes

mg/LSilicon -0.03 0.040.000738502 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Total - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSodium -0.4 0.40.0135987 yes

mg/LSulfur -0.1 0.20.0463628 yes

µg/LAntimony -0.2 0.20.00259031 yes

µg/LArsenic -0.2 0.20.0155654 yes

µg/LBarium -1 10.0700798 yes

µg/LBeryllium -0.1 0.10.000119241 yes

µg/LBismuth -0.5 0.50.0026158 yes

µg/LBoron -1 31.32171 yes

µg/LCadmium -0.007 0.0126.19818e-005 yes

µg/LChromium -0.7 0.30.0950587 yes

µg/LCobalt -0.1 0.1-0.00474148 yes

µg/LCopper -1 10.112155 yes

µg/LLead -0.1 0.10.00245519 yes

µg/LLithium -1 10.0655515 yes

µg/LMolybdenum -1 10.0349893 yes

µg/LNickel -0.5 0.50.0431006 yes

µg/LSelenium -0.2 0.20.00601894 yes

µg/LSilver -0.02 0.100.000154607 yes

µg/LStrontium -1 10.107256 yes

µg/LThallium -0.05 0.05-0.0372517 yes

µg/LTin -1 10.0132095 yes

µg/LTitanium -0.5 0.5-0.00656745 yes

µg/LUranium -0.5 0.50.00306826 yes

µg/LVanadium -0.1 0.10.00871547 yes

µg/LZinc -4 40.0563278 yes

µg/LZirconium -1 10.0254487 yes

Date Acquired: December 02, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LAluminum 0.04 15 0.03<0.04 yes

mg/LCalcium 97.9 15 0.698.3 yes

mg/LIron 0.2 15 0.200.2 yes

mg/LMagnesium 33.0 15 0.4033.3 yes

mg/LManganese 0.723 15 0.0100.725 yes

mg/LPotassium 3.7 15 1.23.7 yes

mg/LSilicon 3.87 15 0.103.89 yes

mg/LSodium 421 15 1.2424 yes

mg/LSulfur 286 15 0.1289 yes

µg/LAntimony <0.4 15 0.4<0.4 yes

µg/LArsenic 1 15 0.41 yes

µg/LBarium 76 15 275 yes

µg/LBeryllium <0.2 15 0.2<0.2 yes

µg/LBismuth <1 15 1.1<1 yes

µg/LBoron 180 15 4170 yes

µg/LCadmium 0.1 15 0.0220.1 yes

µg/LChromium 1 15 1.1<1 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LCobalt 2.9 15 0.22.7 yes

µg/LCopper 6 15 24 yes

µg/LLead 0.3 15 0.20.3 yes

µg/LLithium 350 15 2338 yes

µg/LMolybdenum <2 15 2<2 yes

µg/LNickel 9.8 15 1.19.4 yes

µg/LSelenium 2.2 15 0.42.2 yes

µg/LSilver 0.02 15 0.220.09 yes

µg/LStrontium 3340 15 23150 yes

µg/LThallium <0.1 15 0.11<0.1 yes

µg/LTin 4 15 24 yes

µg/LTitanium 16 15 1.115 yes

µg/LUranium 45.2 15 1.144.8 yes

µg/LVanadium 2 15 0.22 yes

µg/LZinc <8 15 2<8 yes

µg/LZirconium <2 15 2<2 yes

Date Acquired: December 02, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.453.96 yes3.61

mg/LCalcium 54.250.4 yes47.6

mg/LIron 2.212.03 yes1.91

mg/LMagnesium 21.8619.6 yes17.88

mg/LManganese 0.5680.507 yes0.472

mg/LPotassium 55.950.2 yes46.9

mg/LSilicon 2.262.06 yes1.96

mg/LSodium 57.251.1 yes47.0

mg/LSulfur 11.210.0 yes9.2

µg/LAntimony 13.211.4 yes10.8

µg/LArsenic 12.911.1 yes10.8

µg/LBarium 6858 yes54

µg/LBeryllium 6.85.8 yes4.9

µg/LBismuth 35.828.0 yes26.2

µg/LBoron 139119 yes102

µg/LCadmium 0.6750.60 yes0.543

µg/LChromium 33.729.2 yes26.5

µg/LCobalt 6.85.7 yes5.2

µg/LCopper 6759 yes53

µg/LLead 7.16.0 yes5.2

µg/LLithium 7758 yes53

µg/LMolybdenum 6660 yes56

µg/LNickel 32.832.5 yes27.6

µg/LSelenium 13.511.7 yes9.9

µg/LSilver 7.135.87 yes5.39

µg/LStrontium 6557 yes55

µg/LThallium 3.603.34 yes2.70

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LTin 6660 yes56

µg/LTitanium 35.728.6 yes26.6

µg/LUranium 36.329.3 yes25.7

µg/LVanadium 7.25.8 yes5.1

µg/LZinc 6557 yes53

µg/LZirconium 6763 yes53

Date Acquired: December 02, 2021

µg/LAntimony 43.140.7 yes37.5

µg/LArsenic 43.539.8 yes36.5

µg/LBarium 212185 yes183

µg/LBeryllium 21.919.6 yes17.1

µg/LBismuth 106.293.0 yes88.2

µg/LBoron 436369 yes343

µg/LCadmium 2.2102.00 yes1.910

µg/LChromium 110.0101 yes90.0

µg/LCobalt 21.719.9 yes18.1

µg/LCopper 212208 yes188

µg/LLead 24.019.4 yes18.0

µg/LLithium 222185 yes173

µg/LMolybdenum 218206 yes182

µg/LNickel 110.0101 yes90.0

µg/LSelenium 43.341.3 yes36.7

µg/LSilver 22.0020.5 yes18.00

µg/LStrontium 231198 yes171

µg/LThallium 10.9910.1 yes9.01

µg/LTin 218204 yes190

µg/LTitanium 107.098.8 yes93.2

µg/LUranium 109.095.1 yes90.2

µg/LVanadium 22.119.9 yes16.9

µg/LZinc 218200 yes183

µg/LZirconium 218208 yes188

Date Acquired: December 02, 2021

µg/LAntimony 13.212.4 yes10.8

µg/LArsenic 13.212.1 yes10.8

µg/LBarium 6759 yes55

µg/LBeryllium 6.55.9 yes5.2

µg/LBismuth 31.930.1 yes27.3

µg/LBoron 132120 yes108

µg/LCadmium 0.6600.62 yes0.540

µg/LChromium 33.030.7 yes27.0

µg/LCobalt 6.66.1 yes5.4

µg/LCopper 6662 yes54

µg/LLead 6.66.1 yes5.4

µg/LLithium 6659 yes53

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LMolybdenum 6461 yes53

µg/LNickel 33.130.4 yes27.1

µg/LSelenium 13.413.0 yes10.3

µg/LSilver 6.606.24 yes5.40

µg/LStrontium 6660 yes54

µg/LThallium 6.003.12 yes0.00

µg/LTin 6662 yes54

µg/LTitanium 33.030.2 yes27.0

µg/LUranium 33.029.7 yes27.0

µg/LVanadium 6.66.0 yes5.4

µg/LZinc 6460 yes56

µg/LZirconium 6662 yes54

Date Acquired: December 02, 2021

µg/LAntimony 2.22.0 yes1.8

µg/LArsenic 2.22.1 yes1.7

µg/LBarium 1010 yes9

µg/LBeryllium 1.11.0 yes0.8

µg/LBismuth 5.35.1 yes4.6

µg/LBoron 2322 yes17

µg/LCadmium 0.1130.09 yes0.089

µg/LChromium 5.34.9 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 1010 yes9

µg/LNickel 5.55.2 yes4.5

µg/LSelenium 2.21.9 yes1.6

µg/LSilver 1.131.01 yes0.89

µg/LStrontium 1010 yes9

µg/LThallium 0.560.49 yes0.44

µg/LTin 1110 yes9

µg/LTitanium 5.75.0 yes4.2

µg/LUranium 5.34.8 yes4.7

µg/LVanadium 1.21.1 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: December 02, 2021

mg/LAluminum 20.6019.2 yes18.80

mg/LCalcium 258.9242 yes231.3

mg/LIron 10.149.57 yes9.06

mg/LMagnesium 104.7297.4 yes92.78

mg/LManganese 2.5902.40 yes2.290

mg/LPotassium 261.8246 yes234.2

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon 10.9310.0 yes9.13

mg/LSodium 269.4242 yes228.8

mg/LSulfur 165.3149 yes135.5

Date Acquired: December 02, 2021

mg/LAluminum 4.404.02 yes3.60

mg/LCalcium 56.551.0 yes46.5

mg/LIron 2.272.07 yes1.87

mg/LMagnesium 22.0720.0 yes18.05

mg/LManganese 0.5680.515 yes0.466

mg/LPotassium 55.550.8 yes45.4

mg/LSilicon 2.242.09 yes1.93

mg/LSodium 55.951.4 yes45.9

mg/LSulfur 11.310.3 yes9.3

Date Acquired: December 02, 2021

mg/LAluminum 0.440.40 yes0.36

mg/LCalcium 5.85.2 yes4.8

mg/LIron 0.250.21 yes0.19

mg/LMagnesium 2.202.0 yes1.84

mg/LManganese 0.0590.052 yes0.047

mg/LPotassium 5.85.1 yes4.8

mg/LSilicon 0.230.21 yes0.17

mg/LSodium 5.65.0 yes4.8

mg/LSulfur 3.33.0 yes2.8

Date Acquired: December 02, 2021

Physical and Aggregate Properties
Blanks Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity -0.1 0.10.077 yes

Date Acquired: December 02, 2021

NTUTurbidity 0.0 0.10.095 yes

Date Acquired: December 02, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

NTUTurbidity 610 10 0.2609 yes

mg/LSolids 630 10 2640 yes

Date Acquired: December 06, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 2054.71920 yes1856.7

Date Acquired: December 02, 2021

NTUTurbidity 6661.75700 yes4441.7

Date Acquired: December 02, 2021

NTUTurbidity 162.1151 yes132.1

mg/LSolids 209201 yes174

Date Acquired: December 06, 2021

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Physical and Aggregate Properties -
Continued

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 15.613.8 yes12.6

mg/LSolids 2214 yes10

Date Acquired: December 06, 2021

NTUTurbidity 2.21.6 yes1.0

Date Acquired: December 02, 2021

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.2-0.0113 yes

mg/LMagnesium -0.1 0.1-0.0013 yes

mg/LSodium -0.4 0.40.0181 yes

mg/LPotassium -0.4 0.40.014 yes

mg/LIron -0.01 0.01-0.0015 yes

mg/LManganese -0.004 0.004-0.0004 yes

mg/LChloride -0.4 0.40.25 yes

mg/LNitrate - N -0.01 0.010.00167028 yes

mg/LNitrite - N -0.005 0.0050 yes

Date Acquired: December 03, 2021

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 7.05 0 0.107.03 yes

dS/mElectrical Conductivity 10.4 10 0.00210.4 yes

mg/LCalcium 90.1 10 0.688.6 yes

mg/LMagnesium 34.2 10 0.733.8 yes

mg/LSodium 58.5 10 1.257.5 yes

mg/LPotassium 3.5 10 1.23.5 yes

mg/LIron <0.01 10 0.05<0.01 yes

mg/LManganese 0.185 10 0.0100.182 yes

mg/LChloride 46.6 10 0.549.0 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 701 10 6690 yes

mg/LP-Alkalinity <5 10 5<5 yes

mg/LT-Alkalinity 575 10 5566 yes

Date Acquired: December 03, 2021

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LChloride 2256.02070 yes1847.4

Date Acquired: December 03, 2021

dS/mElectrical Conductivity 36.80032.9 yes27.200

Date Acquired: December 03, 2021

pH 9.449.16 yes8.90

°CTemperature of observed 24.520.4 yes15.5

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

dS/mElectrical Conductivity 2.8292.73 yes2.631

mg/LCalcium 260.0239 yes230.0

mg/LMagnesium 103.396.9 yes91.3

mg/LSodium 257.3239 yes233.3

mg/LPotassium 259.0235 yes229.0

mg/LIron 10.209.42 yes8.91

mg/LManganese 2.5402.38 yes2.240

mg/LNitrate - N 11.139.97 yes9.03

mg/LNitrite - N 10.9909.91 yes9.010

mg/LNitrate and Nitrite - N 20.9019.90 yes19.10

mg/LP-Alkalinity 584508 yes442

mg/LT-Alkalinity 1106996 yes926

Date Acquired: December 03, 2021

pH 6.976.87 yes6.79

°CTemperature of observed 24.520.3 yes15.5

dS/mElectrical Conductivity 0.0850.077 yes0.069

mg/LCalcium 56.951.9 yes44.9

mg/LMagnesium 22.019.9 yes17.9

mg/LSodium 55.550.2 yes47.7

mg/LPotassium 55.849.1 yes45.8

mg/LIron 2.252.00 yes1.89

mg/LManganese 0.5520.507 yes0.468

mg/LChloride 86.981.0 yes74.9

mg/LNitrate - N 5.334.72 yes4.37

mg/LNitrite - N 5.3304.80 yes4.370

mg/LNitrate and Nitrite - N 10.609.52 yes8.80

mg/LP-Alkalinity 7234 yes28

mg/LT-Alkalinity 140128 yes114

Date Acquired: December 03, 2021

mg/LCalcium 5.85.4 yes4.7

mg/LMagnesium 2.22.1 yes1.9

mg/LSodium 5.75.2 yes4.7

mg/LPotassium 5.75.2 yes4.7

mg/LIron 0.240.21 yes0.19

mg/LManganese 0.0580.053 yes0.048

mg/LChloride 16.514.8 yes13.3

mg/LNitrate - N 0.570.50 yes0.42

mg/LNitrite - N 0.5640.516 yes0.424

mg/LNitrate and Nitrite - N 1.151.01 yes0.85

Date Acquired: December 03, 2021

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA Dec 3, 2021 Element Edmonton - Roper
Road

* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA Dec 3, 2021 Element Edmonton - Roper
Road

* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA Dec 3, 2021 Element Edmonton - Roper
Road

* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA Dec 3, 2021 Element Edmonton - Roper
Road

* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA Dec 6, 2021 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Chloride in Water APHA Dec 3, 2021 Element Edmonton - Roper
Road

* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA Dec 7, 2021 Element Edmonton - Roper
Road

* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Mercury (Dissolved) in water EPA Dec 7, 2021 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Metals ICP-MS (Dissolved) in water APHA/USEPA Dec 3, 2021 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Dissolved) in water US EPA Dec 3, 2021 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water APHA/USEPA Dec 2, 2021 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Total) in water US EPA Dec 2, 2021 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA Dec 3, 2021 Element Edmonton - Roper
Road

Hardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA Dec 3, 2021 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA Dec 2, 2021 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Solids Suspended (Total, Fixed and
Volatile)

APHA Dec 6, 2021 Element Edmonton - Roper
Road

* Total Suspended Solids Dried at 103-
105'C, 2540 D

Turbidity in Water APHA Dec 2, 2021 Element Edmonton - Roper
Road

* Turbidity - Nephelometric Method, 2130 B

* Reference Method Modified

References
APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
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Edmonton, Alberta
T6B 3J4, Canada
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T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

Suite 600, 214  11 Ave SW

Calgary, AB, Canada

T2R 0K1

Attn: Accounts Payable

Sampled By: Ryley K.

MatrixCompany:

Project ID: 26388-512

Project Name:

Project Location:
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P.O.:
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Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1540181
COC110048

Nov 29, 2021

Dec 7, 2021

2699622

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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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Contact Company Address

Accounts Payable Matrix Solutions Inc. Suite 600, 214  11 Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: ap@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / Invoice

Allisha Sordi Matrix Solutions Inc. 11312 - 100 Avenue
Fort St. John, BC V1J 1Z9

Phone: (250) 785-7833 Fax: (250) 785-7813

Email: asordi@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / COA

Email - Merge Reports PDF COC / Test Report

Email - Single Report Equis Matrix Batch File (with QC) Test Report

Email - Single Report Equis Matrix Sample File (with QC) Test Report

Email - Single Report Equis Matrix Test Result File (with QC) Test Report

EDS Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 700-2058 Fax:

Email: eds@matrix-solutions.com

Delivery Format Deliverables

Email - Single Report Equis Matrix Batch File (with QC) Test Report

Email - Single Report Equis Matrix Sample File (with QC) Test Report

Email - Single Report Equis Matrix Test Result File (with QC) Test Report

Email - Single Report PDF COC / COA

Email - Single Report PDF COC / Test Report

Email - Single Report PDF Invoice

Notes To Clients:

• Sample 1551110-1; 7894090: Some trace total metal results were less than dissolved metal results for sample 1551110-1.  Total metals
were analyzed from the metals bottle and dissolved from the routine bottle.  Results were verified.

Feb 09, 2022 -

• Sample 1551110-1; 7894090: Total silver results were less than dissolved metal results for sample(s) 1551110-1.  Total metals were
analyzed from the metals bottle and dissolved from the routine bottle.  Results were verified.

Feb 10, 2022 -

• Sample 1551110-1; 7894090: Some ICP-MS total metal results were less than dissolved metal results for sample 1551110-1.  The
results were verified and are within expected measurement uncertainty.

Feb 10, 2022 -

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.element.com/terms/terms-and-conditionsTerms and Conditions:



Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Reference Number 1551110-1

Sample Date Feb 04, 2022

Sample Time 10:30

Sample Location

Sample Description Bedrock #5 /
26388220204001 /

5.0°C
Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 4.74 0.05±0.43

Sulfur Dissolved mg/L 30.7 0.3±2.9

Mercury Dissolved mg/L <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 0.002

Antimony Dissolved mg/L <0.0002 0.0002

Arsenic Dissolved mg/L 0.0007 0.0002±0.00009

Barium Dissolved mg/L 0.033 0.001±0.002

Beryllium Dissolved mg/L <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 0.0005

Boron Dissolved mg/L 0.096 0.002±0.009

Cadmium Dissolved mg/L <0.00001 0.00001

Chromium Dissolved mg/L <0.0005 0.0005

Cobalt Dissolved mg/L 0.0004 0.0001±0.00002

Copper Dissolved mg/L 0.001 0.001±0.0001

Lead Dissolved mg/L <0.0001 0.0001

Lithium Dissolved mg/L 0.018 0.001±0.001

Molybdenum Dissolved mg/L 0.002 0.001±0.00010

Nickel Dissolved mg/L <0.0005 0.0005

Selenium Dissolved mg/L <0.0002 0.0002

Silver Dissolved mg/L 0.00018 0.00001±0.00002

Strontium Dissolved mg/L 1.43 0.001±0.11

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 <0.0005 0.0005

Vanadium Dissolved mg/L <0.0001 0.0001

Zinc Dissolved mg/L 0.035 0.001±0.0028

Zirconium Dissolved mg/L <0.001 0.001

Subsample Lab Filtered

Metals Total

Aluminum Total mg/L <0.02 0.02

Calcium Total mg/L 66.5 0.2±0.3

Iron Total mg/L 0.09 0.05±0.2

Magnesium Total mg/L 38.9 0.2±0.5

Manganese Total mg/L 0.218 0.005±0.047

Potassium Total mg/L 2.6 0.4±0.3

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Reference Number 1551110-1

Sample Date Feb 04, 2022

Sample Time 10:30

Sample Location

Sample Description Bedrock #5 /
26388220204001 /

5.0°C
Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Silicon Total mg/L 4.81 0.05±0.10

Sodium Total mg/L 67.9 0.4±2.0

Sulfur Total mg/L 30.9 0.3±0.2

Mercury Total mg/L <0.000005 0.000005

Antimony Total mg/L <0.0002 0.0002

Arsenic Total mg/L 0.0007 0.0002±0.00008

Barium Total mg/L 0.031 0.001±0.003

Beryllium Total mg/L <0.0001 0.0001

Bismuth Total mg/L <0.0005 0.0005

Boron Total mg/L 0.094 0.002±0.009

Cadmium Total mg/L <0.00001 0.00001

Chromium Total mg/L <0.0005 0.0005

Cobalt Total mg/L 0.0004 0.0001±0.00004

Copper Total mg/L 0.002 0.001±0.0002

Lead Total mg/L 0.0002 0.0001±0.00002

Lithium Total mg/L 0.018 0.001±0.002

Molybdenum Total mg/L 0.002 0.001±0.0002

Nickel Total mg/L <0.0005 0.0005

Selenium Total mg/L <0.0002 0.0002

Silver Total mg/L <0.00001 0.00001

Strontium Total mg/L 1.31 0.001±0.14

Thallium Total mg/L <0.00005 0.00005

Tin Total mg/L <0.001 0.001

Titanium Total mg/L <0.0005 0.0005

Uranium Total mg/L <0.0005 0.0005

Vanadium Total mg/L <0.0001 0.0001

Zinc Total mg/L 0.032 0.004±0.002

Zirconium Total mg/L <0.001 0.001

Physical and Aggregate Properties

Turbidity NTU 0.6 0.1±0.02

Solids Total Suspended mg/L <2 2

Routine Water

pH 7.92 1±0.10

Temperature of observed
pH

°C 20.9

Electrical Conductivity at 25 °C µS/cm 868 1±29

Calcium Dissolved mg/L 68.8 0.2±2.3

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Reference Number 1551110-1

Sample Date Feb 04, 2022

Sample Time 10:30

Sample Location

Sample Description Bedrock #5 /
26388220204001 /

5.0°C
Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Magnesium Dissolved mg/L 40.2 0.2±2.9

Sodium Dissolved mg/L 68.9 0.4±3.6

Potassium Dissolved mg/L 9.3 0.4±0.6

Iron Dissolved mg/L <0.01 0.01

Manganese Dissolved mg/L 0.220 0.005±0.015

Chloride Dissolved mg/L 9.4 0.4±0.6

Nitrate - N mg/L <0.01 0.01

Nitrite - N mg/L <0.005 0.005

Nitrate and Nitrite - N mg/L <0.01 0.01

Sulfate (SO4) Dissolved mg/L 92.2 0.9±8.7

Hydroxide mg/L <5

Carbonate mg/L <6

Bicarbonate mg/L 472

P-Alkalinity as CaCO3 mg/L <5 5

T-Alkalinity as CaCO3 mg/L 387 5±15

Total Dissolved Solids Calculated mg/L 521 1

Hardness Dissolved as CaCO3 mg/L 337

Ionic Balance Dissolved % 101

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’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.

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.05-0.00170873 yes

mg/LSulfur -0.3 0.20.0238982 yes

µg/LMercury -0.038000 0.064000-0.0004506 yes

µg/LAluminum -2 2-0.00757255 yes

µg/LAntimony -0.2 0.20.0060693 yes

µg/LArsenic -0.2 0.20.00536604 yes

µg/LBarium -1 10.0369847 yes

µg/LBeryllium -0.0 0.10.0027293 yes

µg/LBoron -2 21.17848 yes

µg/LCadmium -0.01 0.010.00135417 yes

µg/LChromium -0.3 0.3-0.026806 yes

µg/LCobalt -0.1 0.1-0.0395675 yes

µg/LCopper -1 10.0287491 yes

µg/LLead -0.1 0.10.00380871 yes

µg/LLithium -1 1-0.0749186 yes

µg/LMolybdenum -1 10.0387697 yes

µg/LNickel -0.5 0.50.00689652 yes

µg/LSelenium -0.2 0.20.00545393 yes

µg/LSilver -0.10 0.100.00194235 yes

µg/LStrontium -1 10.0602761 yes

µg/LThallium -0.05 0.05-0.0366589 yes

µg/LTin -1 10.00606002 yes

µg/LTitanium -0.5 0.5-0.0535952 yes

µg/LUranium -0.5 0.50.00466491 yes

µg/LVanadium -0.1 0.1-0.00156854 yes

µg/LZinc -0 20.024107 yes

µg/LZirconium -1 10.0104355 yes

Date Acquired: February 08, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSilicon 0.31 10 0.010.33 yes

mg/LSulfur 6.2 10 0.16.2 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

µg/LAluminum 13700 10 1112700 yes

µg/LAntimony <0.2 10 0.4<0.2 yes

µg/LArsenic 0.8 10 0.40.7 yes

µg/LBarium 84 10 282 yes

µg/LBeryllium <0.1 10 0.2<0.1 yes

µg/LBismuth <0.5 10 1.1<0.5 yes

µg/LBoron 34 10 433 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 0.2<0.1 yes

µg/LCopper 1 10 21 yes

µg/LLead <0.1 10 0.2<0.1 yes

µg/LLithium 5 10 25 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Dissolved - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LMolybdenum <1 10 2<1 yes

µg/LNickel 1.2 10 1.11.2 yes

µg/LSelenium <0.2 10 0.4<0.2 yes

µg/LSilver <0.01 10 0.22<0.01 yes

µg/LStrontium 177 10 2173 yes

µg/LThallium <0.05 10 0.11<0.05 yes

µg/LTin <1 10 2<1 yes

µg/LTitanium 0.6 10 1.10.5 yes

µg/LUranium 1.5 10 1.11.3 yes

µg/LVanadium 0.4 10 0.20.3 yes

µg/LZinc 7 10 27 yes

Date Acquired: February 08, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 1067945 yes917

µg/LAntimony 44.239.3 yes36.4

µg/LArsenic 43.339.8 yes36.7

µg/LBarium 211200 yes182

µg/LBeryllium 22.119.4 yes17.3

µg/LBismuth 108.396.2 yes89.1

µg/LBoron 434382 yes344

µg/LCadmium 2.251.96 yes1.86

µg/LChromium 110.299.1 yes92.2

µg/LCobalt 21.219.9 yes18.4

µg/LCopper 214199 yes187

µg/LLead 22.020.0 yes18.4

µg/LLithium 223187 yes175

µg/LMolybdenum 218195 yes182

µg/LNickel 105.998.5 yes93.3

µg/LSelenium 43.040.8 yes35.8

µg/LSilver 22.0019.6 yes18.40

µg/LStrontium 216196 yes180

µg/LThallium 10.609.43 yes8.80

µg/LTin 220195 yes180

µg/LTitanium 110.497.9 yes92.4

µg/LUranium 106.597.5 yes90.9

µg/LVanadium 22.019.5 yes18.0

µg/LZinc 219199 yes183

µg/LZirconium 220207 yes180

Date Acquired: February 08, 2022

mg/LMercury 0.0001300.000098 yes0.000070

Date Acquired: February 07, 2022

mg/LMercury 0.0000360.000019 yes0.000006

µg/LAluminum 5550 yes45

µg/LAntimony 2.31.9 yes1.8

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LArsenic 2.21.9 yes1.8

µg/LBarium 1110 yes9

µg/LBeryllium 1.10.9 yes0.9

µg/LBismuth 5.55.0 yes4.1

µg/LBoron 2220 yes18

µg/LCadmium 0.110.10 yes0.09

µg/LChromium 5.54.9 yes4.5

µg/LCobalt 1.10.9 yes0.9

µg/LCopper 1110 yes9

µg/LLead 1.11.0 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 109 yes9

µg/LNickel 5.54.9 yes4.4

µg/LSelenium 2.22.0 yes1.7

µg/LSilver 1.080.98 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.550.48 yes0.45

µg/LTin 1110 yes9

µg/LTitanium 5.54.7 yes4.5

µg/LUranium 5.55.2 yes4.5

µg/LVanadium 1.10.9 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: February 08, 2022

mg/LSilicon 10.789.91 yes8.98

mg/LSulfur 155.3146 yes138.5

Date Acquired: February 08, 2022

mg/LSilicon 2.242.05 yes1.88

mg/LSulfur 11.010.1 yes9.2

Date Acquired: February 08, 2022

mg/LSilicon 0.230.21 yes0.19

mg/LSulfur 3.33.0 yes2.8

Date Acquired: February 08, 2022

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.02 0.020.0103552 yes

mg/LCalcium -0.1 0.1-0.0213858 yes

mg/LIron -0.01 0.020.0132963 yes

mg/LMagnesium -0.04 0.04-0.00876405 yes

mg/LManganese -0.005 0.0050.000444092 yes

mg/LPotassium -0.1 0.20.000143232 yes

mg/LSilicon -0.03 0.040.0305047 yes

mg/LSodium -0.4 0.40.000597309 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Total - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSulfur -0.1 0.20.00886641 yes

µg/LMercury -0.038000 0.070000-0.0002258 yes

µg/LAntimony -0.2 0.20.00941142 yes

µg/LArsenic -0.2 0.20.00687434 yes

µg/LBarium -1 10.286963 yes

µg/LBeryllium -0.1 0.10.00643337 yes

µg/LBismuth -0.5 0.50.00631247 yes

µg/LBoron -1 31.26083 yes

µg/LCadmium -0.007 0.012-0.00022146 yes

µg/LChromium -0.7 0.30.1588 yes

µg/LCobalt -0.1 0.10.0054771 yes

µg/LCopper -1 10.150406 yes

µg/LLead -0.1 0.10.00912946 yes

µg/LLithium -1 10.0410428 yes

µg/LMolybdenum -1 10.040102 yes

µg/LNickel -0.5 0.50.00430546 yes

µg/LSelenium -0.2 0.20.00199371 yes

µg/LSilver -0.02 0.100.000975522 yes

µg/LStrontium -1 10.150522 yes

µg/LThallium -0.05 0.050.000906476 yes

µg/LTin -1 10.0139829 yes

µg/LTitanium -0.5 0.5-0.00555297 yes

µg/LUranium -0.5 0.50.00238988 yes

µg/LVanadium -0.1 0.1-0.0148131 yes

µg/LZinc -4 40.480995 yes

µg/LZirconium -1 10.0148302 yes

Date Acquired: February 08, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LIron 33.1 15 0.2032.5 yes

mg/LManganese 5.58 15 0.0105.44 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

µg/LAntimony 0.5 15 0.40.5 yes

µg/LArsenic <0.2 15 0.4<0.2 yes

µg/LBarium 22 15 222 yes

µg/LBeryllium <0.1 15 0.2<0.1 yes

µg/LBismuth <0.5 15 1.1<0.5 yes

µg/LBoron 125 15 4126 yes

µg/LCadmium <0.01 15 0.022<0.01 yes

µg/LChromium <0.5 15 1.1<0.5 yes

µg/LCobalt <0.1 15 0.2<0.1 yes

µg/LCopper <1 15 2<1 yes

µg/LLead <0.1 15 0.2<0.1 yes

µg/LLithium 58 15 259 yes

µg/LMolybdenum 2 15 22 yes

µg/LNickel <0.5 15 1.1<0.5 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LSelenium <0.1 15 0.4<0.1 yes

µg/LSilver <0.01 15 0.22<0.01 yes

µg/LStrontium 377 15 2378 yes

µg/LThallium <0.05 15 0.11<0.05 yes

µg/LTin <1 15 2<1 yes

µg/LTitanium <0.5 15 1.1<0.5 yes

µg/LUranium <0.5 15 1.1<0.5 yes

µg/LVanadium <0.1 15 0.2<0.1 yes

µg/LZinc <4 15 2<4 yes

µg/LZirconium <1 15 2<1 yes

Date Acquired: February 08, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.454.04 yes3.61

mg/LCalcium 54.251.7 yes47.6

mg/LIron 2.212.12 yes1.91

mg/LMagnesium 21.8620.2 yes17.88

mg/LManganese 0.5680.532 yes0.472

mg/LPotassium 55.951.3 yes46.9

mg/LSilicon 2.262.18 yes1.96

mg/LSodium 57.251.8 yes47.0

mg/LSulfur 11.210.6 yes9.2

µg/LAntimony 13.212.1 yes10.8

µg/LArsenic 12.911.3 yes10.8

µg/LBarium 6859 yes54

µg/LBeryllium 6.86.3 yes4.9

µg/LBismuth 35.830.0 yes26.2

µg/LBoron 139127 yes102

µg/LCadmium 0.6750.56 yes0.543

µg/LChromium 33.731.0 yes26.5

µg/LCobalt 6.86.2 yes5.2

µg/LCopper 6761 yes53

µg/LLead 7.16.1 yes5.2

µg/LLithium 7760 yes53

µg/LMolybdenum 6661 yes56

µg/LNickel 32.831.8 yes27.6

µg/LSelenium 13.512.6 yes9.9

µg/LSilver 7.136.36 yes5.39

µg/LStrontium 6561 yes55

µg/LThallium 3.602.94 yes2.70

µg/LTin 6663 yes56

µg/LTitanium 35.730.8 yes26.6

µg/LUranium 36.330.5 yes25.7

µg/LVanadium 7.26.2 yes5.1

µg/LZinc 6558 yes53

µg/LZirconium 6764 yes53

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

Date Acquired: February 08, 2022

µg/LAntimony 43.141.2 yes37.5

µg/LArsenic 43.538.8 yes36.5

µg/LBarium 212190 yes183

µg/LBeryllium 21.919.5 yes17.1

µg/LBismuth 106.293.5 yes88.2

µg/LBoron 436402 yes343

µg/LCadmium 2.2102.11 yes1.910

µg/LChromium 110.097.3 yes90.0

µg/LCobalt 21.719.8 yes18.1

µg/LCopper 212201 yes188

µg/LLead 24.019.5 yes18.0

µg/LLithium 222202 yes173

µg/LMolybdenum 218195 yes182

µg/LNickel 110.097.2 yes90.0

µg/LSelenium 43.340.7 yes36.7

µg/LSilver 22.0019.9 yes18.00

µg/LStrontium 231204 yes171

µg/LThallium 10.999.14 yes9.01

µg/LTin 218202 yes190

µg/LTitanium 107.097.0 yes93.2

µg/LUranium 109.096.0 yes90.2

µg/LVanadium 22.119.6 yes16.9

µg/LZinc 218198 yes183

µg/LZirconium 218200 yes188

Date Acquired: February 08, 2022

mg/LMercury 0.0001300.000096 yes0.000070

µg/LAntimony 13.212.6 yes10.8

µg/LArsenic 13.211.9 yes10.8

µg/LBarium 6761 yes55

µg/LBeryllium 6.56.0 yes5.2

µg/LBismuth 31.930.7 yes27.3

µg/LBoron 132120 yes108

µg/LCadmium 0.6600.60 yes0.540

µg/LChromium 33.029.8 yes27.0

µg/LCobalt 6.66.0 yes5.4

µg/LCopper 6660 yes54

µg/LLead 6.66.4 yes5.4

µg/LLithium 6660 yes53

µg/LMolybdenum 6458 yes53

µg/LNickel 33.129.9 yes27.1

µg/LSelenium 13.412.5 yes10.3

µg/LSilver 6.606.05 yes5.40

µg/LStrontium 6661 yes54

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LThallium 6.003.00 yes0.00

µg/LTin 6660 yes54

µg/LTitanium 33.029.7 yes27.0

µg/LUranium 33.030.8 yes27.0

µg/LVanadium 6.65.9 yes5.4

µg/LZinc 6459 yes56

µg/LZirconium 6660 yes54

Date Acquired: February 08, 2022

mg/LMercury 0.0000360.000018 yes0.000006

µg/LAntimony 2.22.1 yes1.8

µg/LArsenic 2.22.0 yes1.7

µg/LBarium 1010 yes9

µg/LBeryllium 1.10.9 yes0.8

µg/LBismuth 5.35.0 yes4.6

µg/LBoron 2322 yes17

µg/LCadmium 0.1130.11 yes0.089

µg/LChromium 5.35.0 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 1010 yes9

µg/LNickel 5.54.9 yes4.5

µg/LSelenium 2.22.0 yes1.6

µg/LSilver 1.130.99 yes0.89

µg/LStrontium 1110 yes9

µg/LThallium 0.560.49 yes0.44

µg/LTin 1110 yes9

µg/LTitanium 5.75.0 yes4.2

µg/LUranium 5.35.0 yes4.7

µg/LVanadium 1.21.0 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: February 08, 2022

mg/LAluminum 20.6019.3 yes18.80

mg/LCalcium 258.9243 yes231.3

mg/LIron 10.149.62 yes9.06

mg/LMagnesium 104.7296.6 yes92.78

mg/LManganese 2.5902.40 yes2.290

mg/LPotassium 261.8249 yes234.2

mg/LSilicon 10.939.95 yes9.13

mg/LSodium 269.4248 yes228.8

mg/LSulfur 165.3152 yes135.5

Date Acquired: February 08, 2022

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.404.04 yes3.60

mg/LCalcium 56.551.3 yes46.5

mg/LIron 2.272.09 yes1.87

mg/LMagnesium 22.0720.3 yes18.05

mg/LManganese 0.5680.521 yes0.466

mg/LPotassium 55.551.5 yes45.4

mg/LSilicon 2.242.10 yes1.93

mg/LSodium 55.952.1 yes45.9

mg/LSulfur 11.310.6 yes9.3

Date Acquired: February 08, 2022

mg/LAluminum 0.440.42 yes0.36

mg/LCalcium 5.85.3 yes4.8

mg/LIron 0.250.22 yes0.19

mg/LMagnesium 2.202.1 yes1.84

mg/LManganese 0.0590.054 yes0.047

mg/LPotassium 5.85.3 yes4.8

mg/LSilicon 0.230.22 yes0.17

mg/LSodium 5.65.3 yes4.8

mg/LSulfur 3.33.1 yes2.8

Date Acquired: February 08, 2022

Physical and Aggregate Properties
Blanks Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity -0.1 0.10.047 yes

Date Acquired: February 09, 2022

NTUTurbidity 0.0 0.10.096 yes

Date Acquired: February 09, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

NTUTurbidity 3.0 10 0.23.3 yes

mg/LSolids 280 10 2260 yes

Date Acquired: February 08, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 2054.71920 yes1856.7

Date Acquired: February 09, 2022

NTUTurbidity 6661.75830 yes4441.7

Date Acquired: February 09, 2022

NTUTurbidity 162.1151 yes132.1

mg/LSolids 209190 yes174

Date Acquired: February 08, 2022

NTUTurbidity 15.613.8 yes12.6

mg/LSolids 2214 yes10

Date Acquired: February 08, 2022

NTUTurbidity 2.21.5 yes1.0

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Physical and Aggregate Properties -
Continued

Control Sample Units Measured Lower Limit Upper Limit Passed QC

Date Acquired: February 09, 2022

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.20.0111932 yes

mg/LMagnesium -0.1 0.10.00349314 yes

mg/LSodium -0.4 0.40.0187912 yes

mg/LPotassium -0.4 0.40.0421882 yes

mg/LIron -0.01 0.010.00200587 yes

mg/LManganese -0.004 0.0040.000106004 yes

mg/LChloride -0.4 0.40.19 yes

mg/LNitrate - N -0.01 0.010 yes

mg/LNitrite - N -0.005 0.0050 yes

Date Acquired: February 08, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 7.58 0 0.107.57 yes

dS/mElectrical Conductivity 1.12 10 0.0021.13 yes

mg/LCalcium 12.2 10 0.612.3 yes

mg/LMagnesium 7.3 10 0.77.3 yes

mg/LSodium 54.1 10 1.253.7 yes

mg/LPotassium 4.2 10 1.24.2 yes

mg/LIron 0.26 10 0.050.26 yes

mg/LManganese 0.492 10 0.0100.490 yes

mg/LChloride 180 10 0.5180 yes

mg/LNitrate - N 3.7 10 0.013.7 yes

mg/LNitrite - N 0.35 10 0.0100.34 yes

mg/LHydroxide <5 10<5 yes

mg/LCarbonate <6 10 6<6 yes

mg/LBicarbonate 457 10 6463 yes

mg/LP-Alkalinity <5 10 5<5 yes

mg/LT-Alkalinity 375 10 5379 yes

Date Acquired: February 07, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LChloride 2256.02060 yes1847.4

Date Acquired: February 08, 2022

dS/mElectrical Conductivity 36.80032.2 yes27.200

Date Acquired: February 07, 2022

pH 9.449.18 yes8.90

°CTemperature of observed 24.520.6 yes15.5

dS/mElectrical Conductivity 2.8292.74 yes2.631

mg/LCalcium 260.0247 yes230.0

mg/LMagnesium 103.397.5 yes91.3

mg/LSodium 257.3247 yes233.3

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LPotassium 259.0250 yes229.0

mg/LIron 10.209.57 yes8.91

mg/LManganese 2.5402.39 yes2.240

mg/LNitrate - N 11.1310.1 yes9.03

mg/LNitrite - N 10.9909.85 yes9.010

mg/LNitrate and Nitrite - N 20.9019.9 yes19.10

mg/LP-Alkalinity 584523 yes442

mg/LT-Alkalinity 10631040 yes925

Date Acquired: February 07, 2022

pH 6.976.89 yes6.79

°CTemperature of observed 24.520.4 yes15.5

dS/mElectrical Conductivity 0.0850.074 yes0.069

mg/LCalcium 56.951.8 yes44.9

mg/LMagnesium 22.020.3 yes17.9

mg/LSodium 55.551.6 yes47.7

mg/LPotassium 55.851.2 yes45.8

mg/LIron 2.252.03 yes1.89

mg/LManganese 0.5520.509 yes0.468

mg/LChloride 86.981.4 yes74.9

mg/LNitrate - N 5.334.77 yes4.37

mg/LNitrite - N 5.3304.78 yes4.370

mg/LNitrate and Nitrite - N 10.609.56 yes8.80

mg/LP-Alkalinity 7244 yes28

mg/LT-Alkalinity 140120 yes114

Date Acquired: February 07, 2022

mg/LCalcium 5.85.3 yes4.7

mg/LMagnesium 2.22.1 yes1.9

mg/LSodium 5.75.3 yes4.7

mg/LPotassium 5.75.2 yes4.7

mg/LIron 0.240.21 yes0.19

mg/LManganese 0.0580.053 yes0.048

mg/LChloride 16.513.9 yes13.3

mg/LNitrate - N 0.570.52 yes0.42

mg/LNitrite - N 0.5640.509 yes0.424

mg/LNitrate and Nitrite - N 1.151.03 yes0.85

Date Acquired: February 08, 2022

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA Feb 7, 2022 Element Edmonton - Roper
Road

* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA Feb 7, 2022 Element Edmonton - Roper
Road

* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA Feb 7, 2022 Element Edmonton - Roper
Road

* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA Feb 8, 2022 Element Edmonton - Roper
Road

* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA Feb 9, 2022 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Chloride in Water APHA Feb 8, 2022 Element Edmonton - Roper
Road

* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA Feb 7, 2022 Element Edmonton - Roper
Road

* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Mercury (Dissolved) in water EPA Feb 7, 2022 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Mercury (Total) in water EPA Feb 7, 2022 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Metals ICP-MS (Dissolved) in water APHA/USEPA Feb 8, 2022 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Dissolved) in water US EPA Feb 8, 2022 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water APHA/USEPA Feb 8, 2022 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Total) in water US EPA Feb 8, 2022 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA Feb 8, 2022 Element Edmonton - Roper
Road

Hardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA Feb 8, 2022 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA Feb 8, 2022 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Solids Suspended (Total, Fixed and
Volatile)

APHA Feb 8, 2022 Element Edmonton - Roper
Road

* Total Suspended Solids Dried at 103-
105'C, 2540 D

Turbidity in Water APHA Feb 9, 2022 Element Edmonton - Roper
Road

* Turbidity - Nephelometric Method, 2130 B

* Reference Method Modified

References
APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
(780) 434-8586

info.Edmonton@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: Ryley K.

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name:

Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1551110

Feb 4, 2022

Feb 10, 2022

2716691

Comments:
Sample 1551110-1; 7894090: Some trace total metal results were less than dissolved metal results for sample 1551110-1.  Total metals
were analyzed from the metals bottle and dissolved from the routine bottle.  Results were verified.

• Feb 09, 2022 -

Sample 1551110-1; 7894090: Total silver results were less than dissolved metal results for sample(s) 1551110-1.  Total metals were
analyzed from the metals bottle and dissolved from the routine bottle.  Results were verified.

• Feb 10, 2022 -

Sample 1551110-1; 7894090: Some ICP-MS total metal results were less than dissolved metal results for sample 1551110-1.  The
results were verified and are within expected measurement uncertainty.

• Feb 10, 2022 -

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.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Contact Company Address

Accounts Payable Matrix Solutions Inc. Suite 600, 214  11 Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: ap@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / Invoice

Allisha Sordi Matrix Solutions Inc. 11312 - 100 Avenue
Fort St. John, BC V1J 1Z9

Phone: (250) 785-7833 Fax: (250) 785-7813

Email: asordi@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / COA

Email - Merge Reports PDF COC / Test Report

Email - Single Report Equis Matrix Batch File (with QC) Test Report

Email - Single Report Equis Matrix Sample File (with QC) Test Report

Email - Single Report Equis Matrix Test Result File (with QC) Test Report

EDS Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 700-2058 Fax:

Email: eds@matrix-solutions.com

Delivery Format Deliverables

Email - Single Report Equis Matrix Batch File (with QC) Test Report

Email - Single Report Equis Matrix Sample File (with QC) Test Report

Email - Single Report Equis Matrix Test Result File (with QC) Test Report

Email - Single Report PDF COA

Email - Single Report PDF COC / COA

Email - Single Report PDF COC / Test Report

Email - Single Report PDF Invoice

Ryley Killam Matrix Solutions Inc. Suite 600 214-11th Ave SW
Calgary, AB T2R 0K1

Phone: (403) 237-0606 Fax: (403) 263-2493

Email: rkillam@matrix-solutions.com

Delivery Format Deliverables

Email - Merge Reports PDF COC / COA

Email - Merge Reports PDF COC / Test Report

Notes To Clients:

• Sample 1571114-9; 8047280: Sample 1571114-9 : There was insufficient sample volume to reach a detection limit of 2 mg/L for TSS
analysis. The detection limit was adjusted accordingly.

May 16, 2022 -

• Some trace total metal results were less than dissolved metal results for sample 157114-2.  The results were verified and are within
expected measurement uncertainty.

May 17, 2022 -

• Some ICP-MS total metal results were less than dissolved metal results for samples 1571114-1 to 9.  The results were verified and are
within expected measurement uncertainty.

May 18, 2022 -

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.element.com/terms/terms-and-conditionsTerms and Conditions:



Report Transmission Cover Page

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Notes To Clients:

• Total copper results were less than dissolved copper results for sample(s) 1571114-2, 7 and 9.  Total metals were analyzed from the
metals bottle and dissolved from the field filtered bottle.  Results were verified.

May 18, 2022 -

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.element.com/terms/terms-and-conditionsTerms and Conditions:



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-1 1571114-2

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510101 /
1.3°C

26388220510102 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 4.37 4.52 0.05±0.41±0.39

Sulfur Dissolved mg/L 12.9 22.3 0.3±2.1±1.2

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 0.004 0.002±0.00053

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L 0.0002 <0.0002 0.0002±0.00005

Barium Dissolved mg/L 0.156 0.153 0.001±0.009±0.009

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.041 0.044 0.002±0.004±0.004

Cadmium Dissolved mg/L 0.00001 0.00001 0.00001±0.±0.

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L <0.0001 <0.0001 0.0001

Copper Dissolved mg/L 0.002 0.005 0.001±0.0004±0.0001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.018 0.020 0.001±0.002±0.001

Molybdenum Dissolved mg/L 0.002 0.002 0.001±0.00009±0.00009

Nickel Dissolved mg/L 0.0006 <0.0005 0.0005±0.00004

Selenium Dissolved mg/L 0.0008 0.0011 0.0002±0.0003±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.777 0.767 0.001±0.058±0.059

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 0.0032 0.0049 0.0005±0.0004±0.0002

Vanadium Dissolved mg/L <0.0001 <0.0001 0.0001

Zinc Dissolved mg/L 0.001 0.001 0.001±0.00022±0.00021

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L <0.02 0.08 0.02

Calcium Total mg/L 64.7 67.0 0.2±0.3±0.3

Iron Total mg/L <0.05 0.09 0.05±0.2

Magnesium Total mg/L 48.5 60.6 0.2±0.8±0.6

Manganese Total mg/L <0.005 <0.005 0.005

Potassium Total mg/L 2.8 2.9 0.4±0.3±0.3

Silicon Total mg/L 4.52 4.70 0.05±0.10±0.10

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-1 1571114-2

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510101 /
1.3°C

26388220510102 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 37.2 51.7 0.4±1.5±1.1

Sulfur Total mg/L 13.6 23.7 0.3±0.2±0.1

Mercury Total mg/L <0.000005 <0.000005 0.000005

Antimony Total mg/L <0.0002 <0.0002 0.0002

Arsenic Total mg/L <0.0002 <0.0002 0.0002

Barium Total mg/L 0.157 0.153 0.001±0.014±0.014

Beryllium Total mg/L <0.0001 <0.0001 0.0001

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.039 0.042 0.002±0.004±0.004

Cadmium Total mg/L <0.00001 <0.00001 0.00001

Chromium Total mg/L 0.0005 <0.0005 0.0005±0.00008

Cobalt Total mg/L <0.0001 <0.0001 0.0001

Copper Total mg/L <0.001 <0.001 0.001

Lead Total mg/L <0.0001 <0.0001 0.0001

Lithium Total mg/L 0.018 0.020 0.001±0.002±0.002

Molybdenum Total mg/L 0.002 0.002 0.001±0.0002±0.0002

Nickel Total mg/L 0.0008 0.0007 0.0005±0.00008±0.00010

Selenium Total mg/L 0.0008 0.0010 0.0002±0.0002±0.0002

Silver Total mg/L <0.00001 <0.00001 0.00001

Strontium Total mg/L 0.843 0.810 0.001±0.087±0.090

Thallium Total mg/L <0.00005 <0.00005 0.00005

Tin Total mg/L <0.001 <0.001 0.001

Titanium Total mg/L <0.0005 0.0012 0.0005±0.0001

Uranium Total mg/L 0.0036 0.0051 0.0005±0.0004±0.0003

Vanadium Total mg/L <0.0001 0.0002 0.0001±0.00003

Zinc Total mg/L <0.004 <0.004 0.004

Zirconium Total mg/L <0.001 <0.001 0.001

Physical and Aggregate Properties

Turbidity NTU 0.4 0.7 0.1±0.02±0.01

Solids Total Suspended mg/L 6 11 2±1±1.0

Routine Water

pH 8.43 8.42 1±0.10±0.10

Temperature of observed
pH

°C 18.2 18.3

Electrical Conductivity at 25 °C µS/cm 760 877 1±29±25

Calcium Dissolved mg/L 62.6 66.4 0.2±2.3±2.1

Magnesium Dissolved mg/L 47.2 58.7 0.2±4.2±3.4

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-1 1571114-2

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510101 /
1.3°C

26388220510102 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 35.6 49.9 0.4±2.6±1.9

Potassium Dissolved mg/L 2.5 3.0 0.4±0.2±0.2

Iron Dissolved mg/L 0.01 <0.01 0.01±0.001

Manganese Dissolved mg/L <0.005 <0.005 0.005

Chloride Dissolved mg/L 35.8 35.4 0.4±2.2±2.2

Nitrate - N mg/L 4.16 2.35 0.01±0.17±0.30

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 4.16 2.35 0.01

Sulfate (SO4) Dissolved mg/L 38.8 67.0 0.9±6.3±3.6

Hydroxide mg/L <5 <5

Carbonate mg/L 7 8

Bicarbonate mg/L 387 459

P-Alkalinity as CaCO3 mg/L 6 7 5±1.4±1.3

T-Alkalinity as CaCO3 mg/L 329 390 5±16±13

Total Dissolved Solids Calculated mg/L 420 514 1

Hardness Dissolved as CaCO3 mg/L 351 408

Ionic Balance Dissolved % 99 101

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 3 of 28



Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-3 1571114-4

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510103 /
1.3°C

26388220510104 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 4.03 4.64 0.05±0.42±0.36

Sulfur Dissolved mg/L 12.1 24.7 0.3±2.3±1.1

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 <0.002 0.002

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L <0.0002 0.0002 0.0002±0.00006

Barium Dissolved mg/L 0.217 0.135 0.001±0.008±0.013

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.022 0.050 0.002±0.005±0.002

Cadmium Dissolved mg/L <0.00001 <0.00001 0.00001

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L <0.0001 <0.0001 0.0001

Copper Dissolved mg/L <0.001 <0.001 0.001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.012 0.021 0.001±0.002±0.0010

Molybdenum Dissolved mg/L 0.001 0.002 0.001±0.00008±0.00007

Nickel Dissolved mg/L <0.0005 <0.0005 0.0005

Selenium Dissolved mg/L 0.0008 0.0009 0.0002±0.0003±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.613 0.860 0.001±0.065±0.047

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 0.0021 0.0036 0.0005±0.0003±0.0002

Vanadium Dissolved mg/L <0.0001 <0.0001 0.0001

Zinc Dissolved mg/L <0.001 <0.001 0.001

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 0.03 <0.02 0.02

Calcium Total mg/L 66.8 82.5 0.2±0.4±0.3

Iron Total mg/L <0.05 <0.05 0.05

Magnesium Total mg/L 52.2 60.7 0.2±0.8±0.7

Manganese Total mg/L <0.005 <0.005 0.005

Potassium Total mg/L 2.6 2.9 0.4±0.3±0.3

Silicon Total mg/L 4.22 4.85 0.05±0.10±0.10

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-3 1571114-4

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510103 /
1.3°C

26388220510104 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 28.3 47.2 0.4±1.4±0.8

Sulfur Total mg/L 12.8 26.4 0.3±0.2±0.1

Mercury Total mg/L <0.000005 <0.000005 0.000005

Antimony Total mg/L <0.0002 <0.0002 0.0002

Arsenic Total mg/L <0.0002 0.0002 0.0002±0.00003

Barium Total mg/L 0.210 0.142 0.001±0.013±0.019

Beryllium Total mg/L <0.0001 <0.0001 0.0001

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.021 0.048 0.002±0.004±0.002

Cadmium Total mg/L <0.00001 <0.00001 0.00001

Chromium Total mg/L <0.0005 <0.0005 0.0005

Cobalt Total mg/L <0.0001 <0.0001 0.0001

Copper Total mg/L <0.001 <0.001 0.001

Lead Total mg/L <0.0001 <0.0001 0.0001

Lithium Total mg/L 0.012 0.022 0.001±0.002±0.001

Molybdenum Total mg/L 0.001 0.001 0.001±0.0002±0.0002

Nickel Total mg/L <0.0005 <0.0005 0.0005

Selenium Total mg/L 0.0007 0.0008 0.0002±0.0002±0.0002

Silver Total mg/L <0.00001 <0.00001 0.00001

Strontium Total mg/L 0.631 0.920 0.001±0.098±0.067

Thallium Total mg/L <0.00005 <0.00005 0.00005

Tin Total mg/L <0.001 <0.001 0.001

Titanium Total mg/L <0.0005 <0.0005 0.0005

Uranium Total mg/L 0.0021 0.0037 0.0005±0.0003±0.0002

Vanadium Total mg/L 0.0002 0.0001 0.0001±0.00003±0.00003

Zinc Total mg/L <0.004 <0.004 0.004

Zirconium Total mg/L <0.001 <0.001 0.001

Physical and Aggregate Properties

Turbidity NTU 0.6 0.9 0.1±0.03±0.02

Solids Total Suspended mg/L 6 5 2±1.0±1.0

Routine Water

pH 8.52 8.49 1±0.10±0.10

Temperature of observed
pH

°C 18.4 18.4

Electrical Conductivity at 25 °C µS/cm 748 910 1±30±25

Calcium Dissolved mg/L 64.5 78.8 0.2±2.7±2.2

Magnesium Dissolved mg/L 50.6 58.1 0.2±4.2±3.6

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-3 1571114-4

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510103 /
1.3°C

26388220510104 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 26.7 45.0 0.4±2.3±1.4

Potassium Dissolved mg/L 2.4 2.6 0.4±0.2±0.2

Iron Dissolved mg/L <0.01 <0.01 0.01

Manganese Dissolved mg/L <0.005 <0.005 0.005

Chloride Dissolved mg/L 42.2 37.6 0.4±2.3±2.6

Nitrate - N mg/L 3.19 2.19 0.01±0.16±0.23

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 3.19 2.19 0.01

Sulfate (SO4) Dissolved mg/L 36.2 74.0 0.9±7.0±3.4

Hydroxide mg/L <5 <5

Carbonate mg/L 11 15

Bicarbonate mg/L 370 471

P-Alkalinity as CaCO3 mg/L 10 12 5±2±1.5

T-Alkalinity as CaCO3 mg/L 323 411 5±16±13

Total Dissolved Solids Calculated mg/L 416 542 1

Hardness Dissolved as CaCO3 mg/L 369 436

Ionic Balance Dissolved % 100 98

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-5 1571114-6

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510105 /
1.3°C

26388220510106 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 4.61 4.66 0.05±0.42±0.42

Sulfur Dissolved mg/L 25.6 22.5 0.3±2.1±2.4

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L 0.006 <0.002 0.002±0.00063

Antimony Dissolved mg/L <0.0002 <0.0002 0.0002

Arsenic Dissolved mg/L 0.0002 0.0002 0.0002±0.00006±0.00005

Barium Dissolved mg/L 0.112 0.102 0.001±0.006±0.007

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.055 0.049 0.002±0.005±0.005

Cadmium Dissolved mg/L <0.00001 <0.00001 0.00001

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L <0.0001 <0.0001 0.0001

Copper Dissolved mg/L 0.001 <0.001 0.001±0.0001

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.024 0.022 0.001±0.002±0.002

Molybdenum Dissolved mg/L 0.002 0.001 0.001±0.00007±0.00008

Nickel Dissolved mg/L <0.0005 <0.0005 0.0005

Selenium Dissolved mg/L 0.0009 0.0009 0.0002±0.0003±0.0003

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.901 0.808 0.001±0.061±0.068

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 0.0040 0.0034 0.0005±0.0003±0.0003

Vanadium Dissolved mg/L <0.0001 <0.0001 0.0001

Zinc Dissolved mg/L <0.001 <0.001 0.001

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 0.15 <0.02 0.02

Calcium Total mg/L 75.5 73.2 0.2±0.4±0.4

Iron Total mg/L 0.14 <0.05 0.05±0.15

Magnesium Total mg/L 67.7 63.1 0.2±0.8±0.9

Manganese Total mg/L 0.006 <0.005 0.005±0.05

Potassium Total mg/L 2.7 2.6 0.4±0.3±0.3

Silicon Total mg/L 5.00 4.79 0.05±0.10±0.11

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-5 1571114-6

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510105 /
1.3°C

26388220510106 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 49.8 41.5 0.4±1.2±1.4

Sulfur Total mg/L 26.8 24.1 0.3±0.2±0.2

Mercury Total mg/L <0.000005 <0.000005 0.000005

Antimony Total mg/L <0.0002 <0.0002 0.0002

Arsenic Total mg/L 0.0002 0.0002 0.0002±0.00003±0.00003

Barium Total mg/L 0.112 0.104 0.001±0.009±0.010

Beryllium Total mg/L <0.0001 <0.0001 0.0001

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.053 0.048 0.002±0.004±0.005

Cadmium Total mg/L <0.00001 <0.00001 0.00001

Chromium Total mg/L <0.0005 <0.0005 0.0005

Cobalt Total mg/L 0.0001 <0.0001 0.0001±0.00001

Copper Total mg/L <0.001 <0.001 0.001

Lead Total mg/L 0.0002 <0.0001 0.0001±0.00001

Lithium Total mg/L 0.025 0.023 0.001±0.002±0.003

Molybdenum Total mg/L 0.001 0.001 0.001±0.0002±0.0002

Nickel Total mg/L 0.0006 <0.0005 0.0005±0.00007

Selenium Total mg/L 0.0008 0.0008 0.0002±0.0002±0.0002

Silver Total mg/L <0.00001 <0.00001 0.00001

Strontium Total mg/L 0.951 0.908 0.001±0.097±0.102

Thallium Total mg/L <0.00005 <0.00005 0.00005

Tin Total mg/L <0.001 <0.001 0.001

Titanium Total mg/L 0.0027 <0.0005 0.0005±0.0003

Uranium Total mg/L 0.0040 0.0030 0.0005±0.0002±0.0003

Vanadium Total mg/L 0.0003 <0.0001 0.0001±0.00004

Zinc Total mg/L <0.004 <0.004 0.004

Zirconium Total mg/L <0.001 <0.001 0.001

Physical and Aggregate Properties

Turbidity NTU 6.8 1.1 0.1±0.03±0.2

Solids Total Suspended mg/L 6 3 2±0.8±1.0

Routine Water

pH 8.34 8.39 1±0.10±0.10

Temperature of observed
pH

°C 20.3 20.1

Electrical Conductivity at 25 °C µS/cm 960 880 1±29±32

Calcium Dissolved mg/L 73.7 71.1 0.2±2.4±2.5

Magnesium Dissolved mg/L 65.5 60.2 0.2±4.3±4.7

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-5 1571114-6

Sample Date May 10, 2022 May 10, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220510105 /
1.3°C

26388220510106 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 48.6 40.1 0.4±2.1±2.5

Potassium Dissolved mg/L 2.4 2.4 0.4±0.2±0.2

Iron Dissolved mg/L <0.01 <0.01 0.01

Manganese Dissolved mg/L <0.005 <0.005 0.005

Chloride Dissolved mg/L 39.7 35.0 0.4±2.1±2.4

Nitrate - N mg/L 2.61 2.04 0.01±0.15±0.19

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 2.61 2.04 0.01

Sulfate (SO4) Dissolved mg/L 76.8 67.5 0.9±6.3±7.2

Hydroxide mg/L <5 <5

Carbonate mg/L <6 7

Bicarbonate mg/L 521 468

P-Alkalinity as CaCO3 mg/L <5 5 5±1.3

T-Alkalinity as CaCO3 mg/L 428 395 5±16±17

Total Dissolved Solids Calculated mg/L 563 513 1

Hardness Dissolved as CaCO3 mg/L 453 426

Ionic Balance Dissolved % 98 99

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-7 1571114-8

Sample Date May 12, 2022 May 12, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220512001 /
1.3°C

26388220512107 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 3.11 5.41 0.05±0.49±0.28

Sulfur Dissolved mg/L 26.9 24.6 0.3±2.3±2.5

Mercury Dissolved mg/L <0.000005 <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 <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 0.029 0.173 0.001±0.010±0.002

Beryllium Dissolved mg/L <0.0001 <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 <0.0005 0.0005

Boron Dissolved mg/L 0.054 0.036 0.002±0.003±0.005

Cadmium Dissolved mg/L <0.00001 <0.00001 0.00001

Chromium Dissolved mg/L <0.0005 <0.0005 0.0005

Cobalt Dissolved mg/L 0.0001 <0.0001 0.0001±0.000009

Copper Dissolved mg/L 0.006 <0.001 0.001±0.0005

Lead Dissolved mg/L <0.0001 <0.0001 0.0001

Lithium Dissolved mg/L 0.016 0.013 0.001±0.001±0.001

Molybdenum Dissolved mg/L 0.002 0.001 0.001±0.00006±0.0001

Nickel Dissolved mg/L 0.0007 <0.0005 0.0005±0.00004

Selenium Dissolved mg/L 0.0066 0.0017 0.0002±0.0003±0.0008

Silver Dissolved mg/L <0.00001 <0.00001 0.00001

Strontium Dissolved mg/L 0.894 0.880 0.001±0.067±0.068

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 0.0030 0.0019 0.0005±0.0001±0.0002

Vanadium Dissolved mg/L <0.0001 <0.0001 0.0001

Zinc Dissolved mg/L 0.001 <0.001 0.001±0.00023

Zirconium Dissolved mg/L <0.001 <0.001 0.001

Subsample Field Filtered Field Filtered

Metals Total

Aluminum Total mg/L 0.09 0.03 0.02

Calcium Total mg/L 70.5 87.1 0.2±0.4±0.4

Iron Total mg/L 3.65 <0.05 0.05±0.15

Magnesium Total mg/L 29.9 40.4 0.2±0.5±0.4

Manganese Total mg/L 0.050 <0.005 0.005±0.047

Potassium Total mg/L 5.0 4.2 0.4±0.4±0.5

Silicon Total mg/L 3.40 5.45 0.05±0.11±0.10

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-7 1571114-8

Sample Date May 12, 2022 May 12, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220512001 /
1.3°C

26388220512107 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 63.9 36.0 0.4±1.0±1.9

Sulfur Total mg/L 27.7 25.8 0.3±0.2±0.2

Mercury Total mg/L <0.000005 <0.000005 0.000005

Antimony Total mg/L <0.0002 <0.0002 0.0002

Arsenic Total mg/L 0.0004 0.0002 0.0002±0.00003±0.00005

Barium Total mg/L 0.030 0.176 0.001±0.016±0.003

Beryllium Total mg/L <0.0001 <0.0001 0.0001

Bismuth Total mg/L <0.0005 <0.0005 0.0005

Boron Total mg/L 0.054 0.034 0.002±0.003±0.005

Cadmium Total mg/L 0.00002 <0.00001 0.00001±0.000002

Chromium Total mg/L 0.0015 <0.0005 0.0005±0.0002

Cobalt Total mg/L 0.0007 <0.0001 0.0001±0.00007

Copper Total mg/L 0.002 <0.001 0.001±0.0002

Lead Total mg/L 0.0002 <0.0001 0.0001±0.00002

Lithium Total mg/L 0.017 0.013 0.001±0.001±0.002

Molybdenum Total mg/L 0.002 <0.001 0.001±0.0002

Nickel Total mg/L 0.0012 <0.0005 0.0005±0.0001

Selenium Total mg/L 0.0058 0.0014 0.0002±0.0002±0.0006

Silver Total mg/L 0.00002 <0.00001 0.00001±0.000004

Strontium Total mg/L 1.02 0.918 0.001±0.098±0.11

Thallium Total mg/L <0.00005 <0.00005 0.00005

Tin Total mg/L <0.001 <0.001 0.001

Titanium Total mg/L 0.0013 <0.0005 0.0005±0.0002

Uranium Total mg/L 0.0031 0.0019 0.0005±0.0001±0.0002

Vanadium Total mg/L 0.0004 0.0001 0.0001±0.00003±0.00004

Zinc Total mg/L <0.004 <0.004 0.004

Zirconium Total mg/L <0.001 <0.001 0.001

Physical and Aggregate Properties

Turbidity NTU 9.9 1.7 0.1±0.05±0.3

Solids Total Suspended mg/L 12 4 2±0.9±2

Routine Water

pH 8.07 8.09 1±0.10±0.10

Temperature of observed
pH

°C 20.2 20.2

Electrical Conductivity at 25 °C µS/cm 754 800 1±26±25

Calcium Dissolved mg/L 70.1 85.8 0.2±2.9±2.4

Magnesium Dissolved mg/L 29.8 40.2 0.2±2.9±2.1

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-7 1571114-8

Sample Date May 12, 2022 May 12, 2022

Sample Time NA NA

Sample Location

Sample Description 26388220512001 /
1.3°C

26388220512107 /
1.3°C

Matrix Water Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 62.1 35.8 0.4±1.9±3.2

Potassium Dissolved mg/L 4.6 3.8 0.4±0.3±0.3

Iron Dissolved mg/L 0.09 <0.01 0.01±0.004

Manganese Dissolved mg/L 0.009 <0.005 0.005±0.0007

Chloride Dissolved mg/L 1.4 20.3 0.4±1.2±0.2

Nitrate - N mg/L 0.20 1.04 0.01±0.08±0.02

Nitrite - N mg/L <0.005 <0.005 0.005

Nitrate and Nitrite - N mg/L 0.20 1.04 0.01

Sulfate (SO4) Dissolved mg/L 80.8 73.8 0.9±6.9±7.6

Hydroxide mg/L <5 <5

Carbonate mg/L <6 <6

Bicarbonate mg/L 437 435

P-Alkalinity as CaCO3 mg/L <5 <5 5

T-Alkalinity as CaCO3 mg/L 359 357 5±14±14

Total Dissolved Solids Calculated mg/L 464 474 1

Hardness Dissolved as CaCO3 mg/L 298 380

Ionic Balance Dissolved % 99 100

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-9

Sample Date May 12, 2022

Sample Time NA

Sample Location

Sample Description 26388220512108 /
1.3°C

Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Dissolved

Silicon Dissolved mg/L 5.25 0.05±0.47

Sulfur Dissolved mg/L 23.7 0.3±2.2

Mercury Dissolved mg/L <0.000005 0.000005

Aluminum Dissolved mg/L <0.002 0.002

Antimony Dissolved mg/L <0.0002 0.0002

Arsenic Dissolved mg/L 0.0002 0.0002±0.00006

Barium Dissolved mg/L 0.175 0.001±0.010

Beryllium Dissolved mg/L <0.0001 0.0001

Bismuth Dissolved mg/L <0.0005 0.0005

Boron Dissolved mg/L 0.038 0.002±0.004

Cadmium Dissolved mg/L <0.00001 0.00001

Chromium Dissolved mg/L <0.0005 0.0005

Cobalt Dissolved mg/L <0.0001 0.0001

Copper Dissolved mg/L 0.005 0.001±0.0004

Lead Dissolved mg/L <0.0001 0.0001

Lithium Dissolved mg/L 0.013 0.001±0.001

Molybdenum Dissolved mg/L 0.001 0.001±0.00005

Nickel Dissolved mg/L <0.0005 0.0005

Selenium Dissolved mg/L 0.0016 0.0002±0.0003

Silver Dissolved mg/L <0.00001 0.00001

Strontium Dissolved mg/L 0.848 0.001±0.064

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 0.0019 0.0005±0.0001

Vanadium Dissolved mg/L <0.0001 0.0001

Zinc Dissolved mg/L 0.002 0.001±0.00024

Zirconium Dissolved mg/L <0.001 0.001

Subsample Field Filtered

Metals Total

Aluminum Total mg/L <0.02 0.02

Calcium Total mg/L 86.2 0.2±0.4

Iron Total mg/L <0.05 0.05

Magnesium Total mg/L 40.2 0.2±0.5

Manganese Total mg/L <0.005 0.005

Potassium Total mg/L 4.2 0.4±0.4

Silicon Total mg/L 5.42 0.05±0.11

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-9

Sample Date May 12, 2022

Sample Time NA

Sample Location

Sample Description 26388220512108 /
1.3°C

Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Metals Total - Continued

Sodium Total mg/L 35.9 0.4±1.0

Sulfur Total mg/L 25.1 0.3±0.2

Mercury Total mg/L <0.000005 0.000005

Antimony Total mg/L <0.0002 0.0002

Arsenic Total mg/L <0.0002 0.0002

Barium Total mg/L 0.173 0.001±0.016

Beryllium Total mg/L <0.0001 0.0001

Bismuth Total mg/L <0.0005 0.0005

Boron Total mg/L 0.034 0.002±0.003

Cadmium Total mg/L <0.00001 0.00001

Chromium Total mg/L <0.0005 0.0005

Cobalt Total mg/L <0.0001 0.0001

Copper Total mg/L <0.001 0.001

Lead Total mg/L <0.0001 0.0001

Lithium Total mg/L 0.013 0.001±0.001

Molybdenum Total mg/L <0.001 0.001

Nickel Total mg/L 0.0005 0.0005±0.00007

Selenium Total mg/L 0.0015 0.0002±0.0002

Silver Total mg/L <0.00001 0.00001

Strontium Total mg/L 0.931 0.001±0.100

Thallium Total mg/L <0.00005 0.00005

Tin Total mg/L <0.001 0.001

Titanium Total mg/L <0.0005 0.0005

Uranium Total mg/L 0.0019 0.0005±0.0001

Vanadium Total mg/L <0.0001 0.0001

Zinc Total mg/L <0.004 0.004

Zirconium Total mg/L <0.001 0.001

Physical and Aggregate Properties

Turbidity NTU 0.2 0.1±0.008

Solids Total Suspended mg/L <3 2

Routine Water

pH 8.20 1±0.10

Temperature of observed
pH

°C 20.1

Electrical Conductivity at 25 °C µS/cm 788 1±26

Calcium Dissolved mg/L 83.3 0.2±2.8

Magnesium Dissolved mg/L 39.6 0.2±2.9

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Reference Number 1571114-9

Sample Date May 12, 2022

Sample Time NA

Sample Location

Sample Description 26388220512108 /
1.3°C

Matrix Water

Analyte Units Results Results Nominal Detection
LimitUc * Uc *

Routine Water - Continued

Sodium Dissolved mg/L 34.6 0.4±1.8

Potassium Dissolved mg/L 3.8 0.4±0.3

Iron Dissolved mg/L <0.01 0.01

Manganese Dissolved mg/L <0.005 0.005

Chloride Dissolved mg/L 21.1 0.4±1.3

Nitrate - N mg/L 1.17 0.01±0.08

Nitrite - N mg/L <0.005 0.005

Nitrate and Nitrite - N mg/L 1.17 0.01

Sulfate (SO4) Dissolved mg/L 71.2 0.9±6.7

Hydroxide mg/L <5

Carbonate mg/L <6

Bicarbonate mg/L 426

P-Alkalinity as CaCO3 mg/L <5 5

T-Alkalinity as CaCO3 mg/L 350 5±14

Total Dissolved Solids Calculated mg/L 463 1

Hardness Dissolved as CaCO3 mg/L 371

Ionic Balance Dissolved % 99

Benjamin Morris, B.Sc

Operations Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’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.

* The reported uncertainty is calculated using a coverage factor of 2 which gives a confidence of approximately 95%.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Dissolved
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSilicon -0.04 0.05-0.0186885 yes

mg/LSulfur -0.3 0.2-0.0479279 yes

µg/LMercury -0.038000 0.064000-0.001365 yes

µg/LAluminum -2 2-0.0929714 yes

µg/LAntimony -0.2 0.2-0.0021691 yes

µg/LArsenic -0.2 0.20.00558088 yes

µg/LBarium -1 10.0108845 yes

µg/LBeryllium -0.0 0.10.00113216 yes

µg/LBoron -2 2-0.159503 yes

µg/LCadmium -0.01 0.01-1.05256e-005 yes

µg/LChromium -0.3 0.3-0.00175481 yes

µg/LCobalt -0.1 0.10.000858373 yes

µg/LCopper -1 10.179405 yes

µg/LLead -0.1 0.10.00598495 yes

µg/LLithium -1 1-0.0157471 yes

µg/LMolybdenum -1 1-0.00537819 yes

µg/LNickel -0.5 0.50.000324497 yes

µg/LSelenium -0.2 0.2-0.00248927 yes

µg/LSilver -0.10 0.100.000475075 yes

µg/LStrontium -1 1-0.00816617 yes

µg/LThallium -0.05 0.05-2.9912e-005 yes

µg/LTin -1 1-0.031631 yes

µg/LTitanium -0.5 0.5-0.224546 yes

µg/LUranium -0.5 0.5-0.00124161 yes

µg/LVanadium -0.1 0.1-0.00925736 yes

µg/LZinc -0 2-0.0495107 yes

µg/LZirconium -1 1-0.0122736 yes

Date Acquired: May 16, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LSilicon 3.10 10 0.013.11 yes

mg/LSulfur 6.9 10 0.16.8 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

µg/LAluminum 2 10 113 yes

µg/LAntimony 0.3 10 0.40.3 yes

µg/LArsenic 0.7 10 0.40.7 yes

µg/LBarium 95 10 292 yes

µg/LBeryllium <0.1 10 0.2<0.1 yes

µg/LBismuth <0.5 10 1.1<0.5 yes

µg/LBoron 147 10 4147 yes

µg/LCadmium <0.01 10 0.02<0.01 yes

µg/LChromium <0.5 10 1.1<0.5 yes

µg/LCobalt 0.3 10 0.20.3 yes

µg/LCopper 1 10 21 yes

µg/LLead <0.1 10 0.2<0.1 yes

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Dissolved - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LLithium 34 10 233 yes

µg/LMolybdenum 2 10 22 yes

µg/LNickel 3.0 10 1.13.1 yes

µg/LSelenium <0.2 10 0.4<0.2 yes

µg/LSilver <0.01 10 0.22<0.01 yes

µg/LStrontium 596 10 2607 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 6.6 10 1.16.3 yes

µg/LVanadium <0.1 10 0.2<0.1 yes

µg/LZinc <1 10 2<1 yes

µg/LZirconium <1 10 2<1 yes

Date Acquired: May 16, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LAluminum 1067978 yes917

µg/LAntimony 44.242.0 yes36.4

µg/LArsenic 43.339.9 yes36.7

µg/LBarium 211208 yes182

µg/LBeryllium 22.120.4 yes17.3

µg/LBismuth 108.3102 yes89.1

µg/LBoron 434422 yes344

µg/LCadmium 2.251.94 yes1.86

µg/LChromium 110.299.2 yes92.2

µg/LCobalt 21.220.1 yes18.4

µg/LCopper 214196 yes187

µg/LLead 22.020.5 yes18.4

µg/LLithium 223209 yes175

µg/LMolybdenum 218199 yes182

µg/LNickel 105.999.9 yes93.3

µg/LSelenium 43.039.6 yes35.8

µg/LSilver 22.0019.7 yes18.40

µg/LStrontium 216205 yes180

µg/LThallium 10.609.76 yes8.80

µg/LTin 220206 yes180

µg/LTitanium 110.4102 yes92.4

µg/LUranium 106.599.7 yes90.9

µg/LVanadium 22.019.8 yes18.0

µg/LZinc 219198 yes183

Date Acquired: May 16, 2022

mg/LMercury 0.0001300.000092 yes0.000070

Date Acquired: May 16, 2022

mg/LMercury 0.0000360.000019 yes0.000006

µg/LAluminum 5551 yes45

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Dissolved - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

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 5.55.1 yes4.1

µg/LBoron 2221 yes18

µg/LCadmium 0.110.10 yes0.09

µg/LChromium 5.55.1 yes4.5

µg/LCobalt 1.11.0 yes0.9

µg/LCopper 1110 yes9

µg/LLead 1.11.0 yes0.9

µg/LLithium 1111 yes9

µg/LMolybdenum 1010 yes9

µg/LNickel 5.55.0 yes4.4

µg/LSelenium 2.22.0 yes1.7

µg/LSilver 1.081.00 yes0.84

µg/LStrontium 1110 yes9

µg/LThallium 0.550.48 yes0.45

µg/LTin 1110 yes9

µg/LTitanium 5.55.1 yes4.5

µg/LUranium 5.54.8 yes4.5

µg/LVanadium 1.11.1 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1111 yes9

Date Acquired: May 16, 2022

mg/LSilicon 10.7810.1 yes8.98

mg/LSulfur 155.3147 yes138.5

Date Acquired: May 16, 2022

mg/LSilicon 2.242.05 yes1.88

mg/LSulfur 11.09.7 yes9.2

Date Acquired: May 16, 2022

mg/LSilicon 0.230.20 yes0.19

mg/LSulfur 3.32.9 yes2.8

Date Acquired: May 16, 2022

Metals Total
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum -0.02 0.02-0.0011721 yes

mg/LCalcium -0.1 0.1-0.00089653 yes

mg/LIron -0.01 0.02-0.000257179 yes

mg/LMagnesium -0.04 0.04-0.0123935 yes

mg/LManganese -0.005 0.005-0.000128016 yes

mg/LPotassium -0.1 0.20.0674368 yes

mg/LSilicon -0.03 0.040.00191086 yes
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Total - Continued
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LSodium -0.4 0.40.011941 yes

mg/LSulfur -0.1 0.20.0252614 yes

µg/LMercury -0.038000 0.0700000.0003587 yes

µg/LAntimony -0.2 0.2-0.00129766 yes

µg/LArsenic -0.2 0.20.00466139 yes

µg/LBarium -1 10.0289497 yes

µg/LBeryllium -0.1 0.10.00125209 yes

µg/LBismuth -0.5 0.5-0.000614358 yes

µg/LBoron -1 3-0.615218 yes

µg/LCadmium -0.007 0.0120.00197447 yes

µg/LChromium -0.5 0.50.0661429 yes

µg/LCobalt -0.1 0.10.000508071 yes

µg/LCopper -1 10.0463882 yes

µg/LLead -0.1 0.10.0028032 yes

µg/LLithium -1 10.00374695 yes

µg/LMolybdenum -1 1-0.0162059 yes

µg/LNickel -0.5 0.50.0042267 yes

µg/LSelenium -0.2 0.2-0.000719124 yes

µg/LSilver -0.02 0.10-0.000867525 yes

µg/LStrontium -1 10.0405049 yes

µg/LThallium -0.05 0.050.000569923 yes

µg/LTin -1 1-0.0390384 yes

µg/LTitanium -0.5 0.50.0248433 yes

µg/LUranium -0.5 0.5-0.00293328 yes

µg/LVanadium -0.1 0.10.0474216 yes

µg/LZinc -4 4-0.137667 yes

µg/LZirconium -1 1-0.00316891 yes

Date Acquired: May 16, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

mg/LAluminum <0.02 15 0.03<0.02 yes

mg/LCalcium 83.0 15 0.682.5 yes

mg/LIron <0.05 15 0.20<0.05 yes

mg/LMagnesium 61.0 15 0.4060.7 yes

mg/LManganese <0.005 15 0.010<0.005 yes

mg/LPotassium 2.9 15 1.22.9 yes

mg/LSilicon 4.86 15 0.104.85 yes

mg/LSodium 47.2 15 1.247.2 yes

mg/LSulfur 0.8 15 0.10.8 yes

mg/LMercury <0.000005 10 0.000030<0.000005 yes

µg/LAntimony <0.2 15 0.4<0.2 yes

µg/LArsenic <0.2 15 0.4<0.2 yes

µg/LBarium 156 15 2157 yes

µg/LBeryllium <0.1 15 0.2<0.1 yes

µg/LBismuth <0.5 15 1.1<0.5 yes
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Total - Continued
Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

µg/LBoron 38 15 439 yes

µg/LCadmium 0.01 15 0.022<0.01 yes

µg/LChromium <0.5 15 1.10.5 yes

µg/LCobalt <0.1 15 0.2<0.1 yes

µg/LCopper 2 15 2<1 yes

µg/LLead <0.1 15 0.2<0.1 yes

µg/LLithium 18 15 218 yes

µg/LMolybdenum 2 15 22 yes

µg/LNickel 0.6 15 1.10.8 yes

µg/LSelenium 0.7 15 0.40.8 yes

µg/LSilver <0.01 15 0.22<0.01 yes

µg/LStrontium 869 15 2843 yes

µg/LThallium <0.05 15 0.11<0.05 yes

µg/LTin <1 15 2<1 yes

µg/LTitanium <0.5 15 1.1<0.5 yes

µg/LUranium 3.5 15 1.13.6 yes

µg/LVanadium <0.1 15 0.2<0.1 yes

µg/LZinc <4 15 2<4 yes

µg/LZirconium <1 15 2<1 yes

Date Acquired: May 16, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 4.454.07 yes3.61

mg/LCalcium 54.252.0 yes47.6

mg/LIron 2.212.06 yes1.91

mg/LMagnesium 21.8620.1 yes17.88

mg/LManganese 0.5680.514 yes0.472

mg/LPotassium 55.954.4 yes46.9

mg/LSilicon 2.192.08 yes1.93

mg/LSodium 57.253.2 yes47.0

mg/LSulfur 11.210.1 yes9.2

µg/LAntimony 13.211.6 yes10.8

µg/LArsenic 12.811.5 yes10.4

µg/LBarium 6856 yes54

µg/LBeryllium 6.45.6 yes5.1

µg/LBismuth 35.831.0 yes26.2

µg/LBoron 139119 yes102

µg/LCadmium 0.6750.56 yes0.543

µg/LChromium 33.730.1 yes26.5

µg/LCobalt 6.86.1 yes5.2

µg/LCopper 6760 yes53

µg/LLead 7.16.5 yes5.2

µg/LLithium 7760 yes53

µg/LMolybdenum 6658 yes56

µg/LNickel 32.829.9 yes27.6
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Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
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Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LSelenium 13.510.8 yes9.9

µg/LSilver 7.135.92 yes5.39

µg/LStrontium 6563 yes55

µg/LThallium 3.603.13 yes2.70

µg/LTin 6658 yes56

µg/LTitanium 35.731.0 yes26.6

µg/LUranium 36.330.0 yes25.7

µg/LVanadium 7.26.0 yes5.1

µg/LZinc 6556 yes53

µg/LZirconium 6761 yes53

Date Acquired: May 16, 2022

µg/LAntimony 43.139.6 yes37.5

µg/LArsenic 43.539.3 yes36.5

µg/LBarium 212203 yes183

µg/LBeryllium 21.918.8 yes17.1

µg/LBismuth 106.2101 yes88.2

µg/LBoron 436385 yes343

µg/LCadmium 2.2102.07 yes1.910

µg/LChromium 110.0100 yes90.0

µg/LCobalt 21.720.7 yes18.1

µg/LCopper 212205 yes188

µg/LLead 24.020.7 yes18.0

µg/LLithium 222194 yes173

µg/LMolybdenum 218211 yes182

µg/LNickel 110.098.3 yes90.0

µg/LSelenium 43.339.0 yes36.7

µg/LSilver 22.0021.5 yes18.00

µg/LStrontium 231211 yes171

µg/LThallium 10.9910.5 yes9.01

µg/LTin 218194 yes190

µg/LTitanium 107.095.1 yes93.2

µg/LUranium 109.0106 yes90.2

µg/LVanadium 22.119.8 yes16.9

µg/LZinc 218207 yes183

µg/LZirconium 218196 yes188

Date Acquired: May 16, 2022

mg/LMercury 0.0001300.000088 yes0.000070

µg/LAntimony 13.211.6 yes10.8

µg/LArsenic 13.212.0 yes10.8

µg/LBarium 6757 yes55

µg/LBeryllium 6.55.7 yes5.2

µg/LBismuth 31.929.9 yes27.3

µg/LBoron 132117 yes108

µg/LCadmium 0.6600.61 yes0.540
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T1Y 5L3, Canada
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Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

µg/LChromium 33.030.2 yes27.0

µg/LCobalt 6.66.2 yes5.4

µg/LCopper 6660 yes54

µg/LLead 6.66.2 yes5.4

µg/LLithium 6660 yes53

µg/LMolybdenum 6456 yes53

µg/LNickel 33.130.2 yes27.1

µg/LSelenium 13.411.8 yes10.3

µg/LSilver 6.606.03 yes5.40

µg/LStrontium 6661 yes54

µg/LThallium 6.003.10 yes0.00

µg/LTin 6656 yes54

µg/LTitanium 33.029.5 yes27.0

µg/LUranium 33.029.2 yes27.0

µg/LVanadium 6.66.0 yes5.4

µg/LZinc 6562 yes56

µg/LZirconium 6660 yes54

Date Acquired: May 16, 2022

mg/LMercury 0.0000360.000018 yes0.000006

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 5.45.1 yes4.6

µg/LBoron 2319 yes17

µg/LCadmium 0.1130.10 yes0.089

µg/LChromium 5.34.9 yes4.6

µg/LCobalt 1.11.0 yes0.9

µg/LCopper 1110 yes9

µg/LLead 1.11.1 yes0.9

µg/LLithium 1110 yes9

µg/LMolybdenum 1010 yes9

µg/LNickel 5.55.0 yes4.5

µg/LSelenium 2.22.0 yes1.6

µg/LSilver 1.131.03 yes0.89

µg/LStrontium 1110 yes9

µg/LThallium 0.560.51 yes0.44

µg/LTin 1110 yes9

µg/LTitanium 5.75.0 yes4.2

µg/LUranium 5.45.3 yes4.6

µg/LVanadium 1.21.0 yes0.9

µg/LZinc 1110 yes9

µg/LZirconium 1110 yes9

Date Acquired: May 16, 2022
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Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada
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Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Metals Total - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LAluminum 20.6019.5 yes18.80

mg/LCalcium 258.9247 yes231.3

mg/LIron 10.149.56 yes9.06

mg/LMagnesium 104.7299.3 yes92.78

mg/LManganese 2.5902.38 yes2.290

mg/LPotassium 261.8246 yes234.2

mg/LSilicon 10.939.89 yes9.13

mg/LSodium 269.4245 yes228.8

mg/LSulfur 165.3148 yes135.5

Date Acquired: May 16, 2022

mg/LAluminum 4.403.98 yes3.60

mg/LCalcium 56.551.3 yes46.5

mg/LIron 2.272.05 yes1.87

mg/LMagnesium 22.0720.0 yes18.05

mg/LManganese 0.5680.510 yes0.466

mg/LPotassium 55.552.1 yes45.4

mg/LSilicon 2.242.02 yes1.93

mg/LSodium 55.951.7 yes45.9

mg/LSulfur 11.310.2 yes9.3

Date Acquired: May 16, 2022

mg/LAluminum 0.440.40 yes0.36

mg/LCalcium 5.85.2 yes4.8

mg/LIron 0.250.20 yes0.19

mg/LMagnesium 2.202.0 yes1.84

mg/LManganese 0.0590.052 yes0.047

mg/LPotassium 5.85.5 yes4.8

mg/LSilicon 0.230.21 yes0.17

mg/LSodium 5.65.2 yes4.8

mg/LSulfur 3.33.1 yes2.8

Date Acquired: May 16, 2022

Physical and Aggregate Properties
Blanks Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity -0.1 0.10.079 yes

Date Acquired: May 18, 2022

NTUTurbidity 0.0 0.10.097 yes

Date Acquired: May 18, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

NTUTurbidity 1.6 10 0.21.5 yes

mg/LSolids 9900 10 210500 yes

Date Acquired: May 16, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 2054.71930 yes1856.7

Date Acquired: May 18, 2022
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Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Physical and Aggregate Properties -
Continued

Control Sample Units Measured Lower Limit Upper Limit Passed QC

NTUTurbidity 6661.75900 yes4441.7

Date Acquired: May 18, 2022

NTUTurbidity 162.1145 yes132.1

mg/LSolids 209191 yes174

Date Acquired: May 16, 2022

NTUTurbidity 15.613.9 yes12.6

mg/LSolids 2216 yes10

Date Acquired: May 16, 2022

NTUTurbidity 2.21.5 yes1.0

Date Acquired: May 18, 2022

Routine Water
Blanks Units Measured Lower Limit Upper Limit Passed QC

mg/LCalcium -0.2 0.20.00874933 yes

mg/LMagnesium -0.1 0.10.00359515 yes

mg/LSodium -0.4 0.40.0428041 yes

mg/LPotassium -0.4 0.40.0320457 yes

mg/LIron -0.01 0.01-0.000673408 yes

mg/LManganese -0.004 0.0040.000425349 yes

mg/LChloride -0.4 0.40.13 yes

mg/LNitrate - N -0.01 0.010 yes

mg/LNitrite - N -0.005 0.0050 yes

Date Acquired: May 16, 2022

Units Passed QCClient Sample Replicates Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

pH 7.67 0 0.107.67 yes

dS/mElectrical Conductivity 0.818 10 0.0020.820 yes

mg/LCalcium 156 10 0.6155 yes

mg/LMagnesium 59.2 10 0.759.3 yes

mg/LSodium 22.9 10 1.223.0 yes

mg/LPotassium 4.2 10 1.24.3 yes

mg/LIron <0.01 10 0.05<0.01 yes

mg/LManganese <0.005 10 0.010<0.005 yes

mg/LChloride 35.7 10 0.535.8 yes

mg/LNitrate - N 911 10 0.01913 yes

mg/LNitrite - N <0.5 10 0.010<0.5 yes

mg/LHydroxide <5 10<5 yes

mg/LCarbonate <6 10 6<6 yes

mg/LBicarbonate 526 10 6528 yes

mg/LP-Alkalinity <5 10 5<5 yes

mg/LT-Alkalinity 431 10 5433 yes

Date Acquired: May 16, 2022

Control Sample Units Measured Lower Limit Upper Limit Passed QC

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 24 of 28



Quality Control

Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LChloride 2256.02020 yes1847.4

Date Acquired: May 16, 2022

dS/mElectrical Conductivity 36.80032.1 yes27.200

Date Acquired: May 16, 2022

pH 9.449.22 yes8.90

°CTemperature of observed 24.517.5 yes15.5

dS/mElectrical Conductivity 2.8292.73 yes2.631

mg/LCalcium 260.0243 yes230.0

mg/LMagnesium 104.699.7 yes92.6

mg/LSodium 259.2252 yes234.6

mg/LPotassium 259.0252 yes229.0

mg/LIron 10.209.47 yes8.91

mg/LManganese 2.5402.38 yes2.240

mg/LNitrate - N 11.1310.1 yes9.03

mg/LNitrite - N 10.9909.81 yes9.010

mg/LNitrate and Nitrite - N 20.9019.9 yes19.10

mg/LP-Alkalinity 584490 yes442

mg/LT-Alkalinity 10631000 yes925

Date Acquired: May 16, 2022

pH 6.976.89 yes6.79

°CTemperature of observed 24.517.6 yes15.5

dS/mElectrical Conductivity 0.0850.075 yes0.069

mg/LCalcium 56.950.9 yes44.9

mg/LMagnesium 22.020.3 yes17.9

mg/LSodium 55.550.7 yes47.7

mg/LPotassium 55.851.1 yes45.8

mg/LIron 2.252.00 yes1.89

mg/LManganese 0.5520.500 yes0.468

mg/LChloride 86.981.6 yes74.9

mg/LNitrate - N 5.334.78 yes4.37

mg/LNitrite - N 5.3304.74 yes4.370

mg/LNitrate and Nitrite - N 10.609.52 yes8.80

mg/LP-Alkalinity 7247 yes28

mg/LT-Alkalinity 140128 yes114

Date Acquired: May 16, 2022

mg/LCalcium 5.85.1 yes4.7

mg/LMagnesium 2.22.1 yes1.9

mg/LSodium 5.75.5 yes4.7

mg/LPotassium 5.65.1 yes4.6

mg/LIron 0.240.20 yes0.19

mg/LManganese 0.0570.051 yes0.046

mg/LChloride 16.514.6 yes13.3

mg/LNitrate - N 0.570.50 yes0.42

mg/LNitrite - N 0.5640.499 yes0.424
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V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Routine Water - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC

mg/LNitrate and Nitrite - N 1.151.00 yes0.85

Date Acquired: May 16, 2022
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Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Conductivity, 2510 B

Alkalinity, pH, and EC in water APHA May 16, 2022 Element Edmonton - Roper
Road

* pH - Electrometric Method, 4500-H+ B

Alkalinity, pH, and EC in water APHA May 16, 2022 Element Edmonton - Roper
Road

* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA May 16, 2022 Element Edmonton - Roper
Road

* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Approval-Edmonton APHA May 17, 2022 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Approval-Edmonton APHA May 17, 2022 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Approval-Edmonton APHA May 18, 2022 Element Edmonton - Roper
Road

Checking Correctness of Analyses, 1030
E

Chloride in Water APHA May 16, 2022 Element Edmonton - Roper
Road

* Automated Ferricyanide Method, 4500-Cl-
E

Mercury (Dissolved) in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Cold Vapour Atomic Absorption
Spectrometric Method, 3112 B

Mercury (Dissolved) in water EPA May 16, 2022 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Mercury (Total) in water EPA May 16, 2022 Element Edmonton - Roper
Road

* Mercury in Water by Cold Vapor Atomic
Fluorescence Spectrometry, 245.7

Metals ICP-MS (Dissolved) in water APHA/USEPA May 16, 2022 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Dissolved) in water US EPA May 16, 2022 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals ICP-MS (Total) in water APHA/USEPA May 16, 2022 Element Edmonton - Roper
Road

* Metals By Inductively Coupled
Plasma/Mass Spectrometry, APHA 3125
B / USEPA 200.2, 200.8

Metals ICP-MS (Total) in water US EPA May 16, 2022 Element Edmonton - Roper
Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Dissolved) in water APHA May 16, 2022 Element Edmonton - Roper
Road

Hardness by Calculation, 2340 B

Metals Trace (Dissolved) in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Metals Trace (Total) in water APHA May 16, 2022 Element Edmonton - Roper
Road

* Inductively Coupled Plasma (ICP)
Method, 3120 B

Solids Suspended (Total, Fixed and
Volatile)

APHA May 16, 2022 Element Edmonton - Roper
Road

* Total Suspended Solids Dried at 103-
105'C, 2540 D

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Element
Bay #5, 2712-37 Avenue N.E.
Calgary, Alberta
T1Y 5L3, Canada

(403) 291-2022
(403) 291-2021

info.Calgary@element.comE:
W: www.element.com

T:  +1
F:  +1

Bill To: Matrix Solutions Inc.

11312 - 100 Avenue

Fort St. John, BC, Canada

V1J 1Z9

Attn: Allisha Sordi

Sampled By: R. Veitch

Matrix Solutions Inc.Company:

Project ID: 26388-512

Project Name: Burnco West Cochrane
Gravel

Project Location: West Cochrane Gravel
Pit

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1571114
116931

May 13, 2022

May 19, 2022

2747745

Method Name Reference Method Date Analysis
Started

Location

Turbidity in Water APHA May 18, 2022 Element Edmonton - Roper
Road

* Turbidity - Nephelometric Method, 2130 B

* Reference Method Modified

References
APHA Standard Methods for the Examination of Water and Wastewater

APHA/USEPA Standard Methods For Water/ Environmental Protection Agency

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

Comments:
Sample 1571114-9; 8047280: Sample 1571114-9 : There was insufficient sample volume to reach a detection limit of 2 mg/L for TSS
analysis. The detection limit was adjusted accordingly.

• May 16, 2022 -

Some trace total metal results were less than dissolved metal results for sample 157114-2.  The results were verified and are within
expected measurement uncertainty.

• May 17, 2022 -

Some ICP-MS total metal results were less than dissolved metal results for samples 1571114-1 to 9.  The results were verified and are
within expected measurement uncertainty.

• May 18, 2022 -

Total copper results were less than dissolved copper results for sample(s) 1571114-2, 7 and 9.  Total metals were analyzed from the
metals bottle and dissolved from the field filtered bottle.  Results were verified.

• May 18, 2022 -

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.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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