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1.0 INTRODUCTION 
 
 
Miller Environmental Corporation (Miller) operates as a fully licensed hazardous waste disposal 

company in Manitoba. Miller incorporates procedural soundness on its operations with the 

mandate to ensure health and safety systems as well as mitigating all possible environmental 

impact while providing processing and disposal options for its customers.  

 
Miller is the owner/operator of the Manitoba Environmental Centre (MEC), an industrial and 

hazardous waste processing and transfer facility located in the Rural Municipality of Montcalm. 

The MEC operates under the Licence No. 58 HW S2 RRRR (Licence), issued by Manitoba 

Sustainable Development (Appendix F). 

 
Miller ensures high standards of operation through compliance of its internal Integrated 

Management System (IMS) that includes ISO 9001:2015, ISO 14001:2015 and OHSAS 

18001:2007. 

 
Our Vision 

To be recognized as a trusted provider of sustainable environmental waste and process 

solutions. 

 
Miller has become one of the largest waste treatment and processing companies within Western 

Canada providing a viable alternative to over 500 generators of hazardous waste located 

throughout British Columbia, Alberta, Saskatchewan, Manitoba and Ontario. 

 
Through the years, Miller has evolved into a multi-faceted organization with the ability of 

collecting, processing and providing disposal of our customerôs waste, as well as emergency 

response and customer site services under the mandate to ensure health and safety protocols 

and regulatory compliance. 

 
Millerôs success is directly related to the 84 professionals and technical staff who make up the 

Miller team. Staffing backgrounds in areas such as leadership, management, administrative, 

accounting, sales, information technology, health and safety, environmental sciences, 

engineering (chemical, mechanical, civil), metallurgic, logistics, maintenance, project 

management and chemistry, make Miller a true industry leader. 
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2.0  MEC OPERATIONS 

 

2.1 Waste Management 

The MEC processed 73.6 Million Litres1 (73,681 tonnes) of industrial and hazardous waste.  

Highlighted increases were receipt of large volumes of hydrocarbon impacted soil. 

1Litres and/or Kilograms, based on the type of waste (liquid or solid) 

 

Table 1:  Waste quantities processed in 2019 

Waste Categories 
Quantities 2018 

(tonne) 
Quantities 2019 

(tonne) 
% Change 

Acid Solutions 921 1173 27.4 

Alkaline Solutions 
Includes caustic-phenol and caustic -

sulfide solutions 

2575 3010 16.9 

Aqueous Salts 462 655 41.8 

Miscellaneous ï Inorganic 
Includes metal impacted soil, catalyst and 

wastewater 

13178 8442 -35.9 

Non-Halogenated Solvent 3893 4287 10.1 

Fuels 743 1202 61.8 

Resins and Plastics 396 522 31.8 

Halogenated Organic Wastes 232 295 27.2 

Oily Wastes 4232 7719 82.4 

Miscellaneous ï Organic 
Includes hydrocarbon impacted soil 

38694 46177 19.3 

Animal Wastes .133 .062 -53.4 

Compressed Gas 229 199 -13.1 
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Summary of Process 

The 89.4% of received wastes were processed through the physical and chemical treatment 

systems at the facility. The remaining volume was transferred to other Licensed Waste 

Management Facilities for final treatment and/or disposal.  

After treatment, non-hazardous stabilized solids were disposed of as follows: 

• 54.9 thousand tonnes of non-hazardous stabilized solids were disposed in the repository 

versus 47.6 thousand tonnes disposed in 2018 with a 15% increase.  

 

Recycling 

Metals Recovery ï 276,420 kilos of specific metal sludge continue to be sent to a smelter for 

recycling. 

Fuel Blend ï 875,167 liters of fuel blend was generated for alternative fuel source supply.  Fuel 

blend comprises of waste organic solvents, fuels and flammable organics sludge (i.e. oil paint).  

This fuel is used as an energy source at cement kilns located in eastern Canada and Midwest 

United States which are licensed to receive hazardous materials.  

Solvent Recovery for Recycle/Reuse ï 550,220 liters of thinners and gun wash were sent for 

recycling at a facility located in southern Ontario. 

Plastic Processing (Container Management Program) ï 466,995 pounds of plastic was 

processed for recycling.  Plastic is shredded, cleaned and granulated for shipment to plastic 

manufacturers throughout North America. 

Wastewater ï 249,000 liters of water were treated and shipped to the City of Winnipeg 

Wastewater treatment facility following the City of Winnipeg Sewer By-law No. 106/2018. 

 

2.2  Facility Upgrade and Equipment Maintenance 

Facility Maintenance and Upgrade 

The following upgrades were done in compliance with the requirements of the Licence.  Further 

information can be found in Appendix F ï Licence No. 58 HW S2 RRRR regarding these 

requirements and Appendix J ï Site Map for illustration of where these upgrades have been 

conducted. 

 

Cell 5 

Cell 5 is a 9000 m2 engineered containment processing cell commissioned in August of 2019.  

The cell is divided into two sections separated by a clay berm.  The east section contains a 
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granular working surface and concrete loading ramp, while the west section is used primarily for 

processing with heavy equipment on the clay surface.  

 

Hydrovac Cell 

The hydrovac cell is a 1000 m2 engineered containment cell used for the offloading of hydrovac 

trucks. The cell was commissioned in August of 2019.  It contains 3 steel containment bins 

within the cell for trucks to offload into.  The cell also contains an overflow pit used to pump off 

liquids with a capacity of 135 m3. 

 

Cell 3 Liner Repair 

Processing cell 3 was emptied so the liner could be inspected for leaks or damage.  The surface 

of the floor liner was replaced with a new engineered clay liner, and large sections of the side 

slope that had been compromised were also replaced with new liner.  Shelby tube samples 

collected on the repaired clay liner found the hydraulic conductivity to be less than 1.0x10-7 

cm/sec as per Millerôs Licence. 

 

Full Size Truck Scale 

A 90-foot truck scale was installed at the north entrance of the MEC.  A new scale shack was 

installed to also be used as a sign-in and safety orientation center.  

 

Decontamination Building 

In the fall of 2019, Miller initiated the construction of a new decontamination building which 

includes a new lunchroom and offices.  This project is one of the outcomes of a comprehensive 

evaluation of health and safety of Miller employees.  Occupancy of the building started February 

of 2020.  

 

Correspondence with Manitoba Sustainable Development 

Throughout 2019, Miller communicated twice with Manitoba Sustainable Development to get 

approvals for variances.  The first was for Repository Cell use for temporary storage of solids. 

Detailed information can be found in Appendix G ï Repository Cell Use for Temporary 

Storage of Solids Approval.  The second was for a variance associated with the expansion to 

processing cell 5.  Detailed information can be found in Appendix H ï Expansion to 

Processing Cell 5.  
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Equipment Maintenance 

A new system for recertifying totes (IBC) has been designed, installed, and certified by 

Transport Canada in Process Building 6.  Fire suppression systems and safety devices are 

maintained and calibrated regularly.  Maintenance records are available for review or inspection 

at the facility. 

 

2.3  Health and Safety, Regulatory Compliance and Spill Management 

Miller ensures regulatory compliance through the Integrated Management System (IMS) and the 

implementation of an upgraded and comprehensive Safety Manual that is being deployed 

through all the activities of the company.  Protocols are in place for a continuous spill 

management as part of our regulatory process. 
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3.0 ENVIRONMENTAL MONITORING PROGRAM 

 

The Environmental Monitoring Program was designed to identify and quantify any localized 

impact resulting from the operation of the facility.  The following program is in compliance with 

the latest revision of the Licence.  

 

3.1 Sampling Program 

The 2019 monitoring program is included in Table 2. 

 

Table 2:  2019 MEC Site Sampling Events 

Ambient Air Sampling Events 

Date Locations Parameters Sampled By 

May 13-19/19 A1/A2 VOC 
Miller Technical 

Supervisor 

June 19-20/19 A1/A2 VOC, Particulates and Metal Analysis 
Miller Technical 

Supervisor 

August 8-9/19 A1/A2 VOC 
Miller Technical 

Supervisor 

August 28-29/19 A1/A2 VOC, Particulates and Metal Analysis 
Winnipeg Air 

Testing 

September 27-28/19 A1/A2 VOC 
Winnipeg Air 

Testing 

October 23-24/19 A1/A2 VOC, Particulates and Metal Analysis 
Winnipeg Air 

Testing 

Surface Water Sampling Event 

Water released in September; For various parameters as defined by Schedule B in the 

Licence.  Sampled by:  Miller Technical Supervisor 

Groundwater Sampling Events 

Date Locations Parameters Sampled By 

Aug. 16 to 28, 2019 
OMW1 to 

OMW11 

BTEX, TOC, Metals and Conv. 

Parameters 

Dillon 

Consulting 

Soil Sampling Events 

Per Millerôs Licence, next soil sampling will be done in 2020 

 

Total Hydrocarbons are continuously monitored through a device in the effluent of the dry scrubber. 
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3.1.1 Sampling and Monitoring Protocols 

All sampling and monitoring protocols are performed in compliance with Millerôs Licence.  The 

Appendix A – MEC Operations Environmental Sampling and Monitoring Protocols 

describes the Sampling and Monitoring Program.    

 

3.2 Analytical Program 

An ISO 17025 accredited laboratory is employed to perform all analysis in accordance with 

Millerôs Licence.  

 

3.3 Results and Discussion 

3.3.1 Ambient Air Sampling 

Appendix B – MEC Ambient Air Monitoring Results provides results for VOCôs, metals and 

particulates in air.  VOCs, Metals and Particulates continue to signify no impact on the 

environment.  Full analytical results can be found in Appendix L ï 2019 Environmental Air 

Monitoring Results. 

 

3.3.2 Surface Water Sampling 

The North Pond was discharged in September of 2019.  Approval was given by Manitoba 

Sustainable Development as indicated by Appendix I – Approval for Release of the North 

Pond. 

 

3.3.3 Groundwater Sampling 

The MEC sampled groundwater from eleven monitoring wells.  The well locations and 

identification are detailed in the Appendix C – Groundwater Sampling Wells and Air 

Sampling Map and the results can be found in Appendix D – Groundwater Sampling 

Results.  Full analytical results can be found in Appendix K ï Dillon Consultingï2019 

Environmental Groundwater Program. 

 

The results indicate that no significance environmental impact can be attributed to the MEC 

operation. 
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3.3.4 Soil Sampling 

Requirements in the Licence states that soil samples will be taken every 3 years and analyzed 

for Metals, BTEX, CCME Hydrocarbons and PAHs.  The next soil sampling event will occur in 

2020. 

Soil results reported in 2018 remain consistent with previous years and do not indicate any 

environmental impact due to MEC operations. 

 

3.3.5 Dry Scrubber Total Hydrocarbons 

As per Millerôs Licence, a total organic hydrocarbons detector operates at the discharge side of 

an active carbon filter in PB1.  The most recent 24 months record of the continuously monitored 

total hydrocarbon measurements and the entire maintenance and data download performed on 

the air pollution device is available for inspection at any given time.  The Appendix E ï Dry 

Scrubber Total Hydrocarbons Readings provides data of the 2019 operation. 

 

3.3.6 QA/QC 

QA/QC:  The lab ensures that procedures are strictly followed, and quality control is applied to 

each of MEC processing activities.  Regular sampling of incoming waste streams is 

fingerprinted for determination of its appropriate processing and disposal.  Aside from internal 

testing, ISO 17025 accredited external labs are used to determine specific constituents and to 

verify final stabilized waste.  QA/QC data is available electronically at the facility for all 

monitoring results.  The third-party analytical lab did not report any discrepancies over the 

monitoring events. 

Environmental Monitoring Control:  In accordance with Millerôs Licence, air, groundwater and 

soil samples are analyzed to ensure compliance, to prevent and control any environmental 

impact to the community.  

Participation in Process Development:  Assist in finding new, feasible and innovative ways to 

improve processes or incorporate new systems.  This not only includes lean initiatives but also 

includes best practices to ensure safe working and environmental conditions.  

Repository Monitoring and Control:  With the increase in processing capabilities, more of the 

processed waste can be diverted to the repository.  An important function of the lab is to ensure 

that the operating plan of the repository is in compliance to the guidelines of clauses 54-58 of 

the Licence.  
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4.0 CONCLUSIONS 

 

Results of the monitoring program indicates that operations at the MEC have not negatively 

impacted the environment.  

Third party environmental consultants were utilized for majority of the Environmental Program to 

ensure unbiased reporting. 

No reportable spills or spill incidents requiring activation of the contingency plan occurred at the 

facility during 2019.   

The next groundwater and air monitoring events will be conducted in 2020 and the next soil 

monitoring event will also be conducted in 2020 which is in accordance with Millerôs Licence. 
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MEC Operations  

 Environmental Sampling and Monitoring Program 

The Sampling and Environmental Program was designed to identify and quantify any localized 

impact resulting from facility operation. The external monitoring program (air, soil and 

groundwater) concentrates on the operational areas of the site and includes six air monitoring 

events for volatile organic compounds, three air monitoring events for total particulate and metals, 

surface water (if in the event a discharge from the retention pond is required), soil monitoring 

(every three years) and an annual ground water monitoring program. The sample sites are all on 

location at the MEC. Groundwater monitoring was represented by eleven monitoring wells 

immediately downstream of the facility and in the periphery of the facility. 

Air Sampling 

Introduction 

Routine operations monitoring comprises of volatile organic compounds and inorganic metals and 

particulates. Parameters are listed in clause 81 of operating license 58 HW S2 RRRR. 

The two sampling points were consistent with past annual monitoring programs as shown below; 

A1: Along the fenceline at the southeast corner of the facility. 

A2: Along the fenceline at the northeast corner of the property. 

                       

 Fig: 1 ïAir Sampling Locations 
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Station A1 is a site near the facility that will experience NW winds coming from the facility Station 

A2 is a site near the facility that will experience southerly winds coming from the facility to be 

sampled. 

 

Stations A1 And A2 are sampled six times during the year for volatile organic compounds and 3 

times per year for inorganic particulates .The sampling is partly weather dependent and periods of 

precipitation are to be avoided, if possible. 

Methodology 

The air quality methods depend on the compounds of interest and are most easily divided into 

methods to sample: 

¶ Inorganic particulate matter for analysis of metals. 

                           & 

¶ Volatile Organic Compounds. 

Two separate sampling systems are used to measure the wide range of compounds. Inorganic 

particulate matter and metals are sampled with a high-volume sampler. Volatile organic 

compounds are sampled with a low volume sampling system. 

Sample Methodology 

The sampling was conducted in general accordance with the following methods: 

¶ TO-17 for VOCs. 

¶ NIOSH 7303 for Metals. 

¶ NIOSH 0500 for Totally Suspended Particulate (TSP). 

Metals and Particulates 

Methodology 

The sampling methodology involves drawing a sample of air through a filter, which collects 

particulate matter. It is then analysed for several different parameters. The air sample is 

collected using a calibrated high volume sampler for a 24 hour period. 

Equipment 

For metals and total particulates a 37mm cassette using Industrial Hygiene calibrated pump 

sampler-AIRCHEK 52 set at 1.0L/ Minute. 

The filters are transported to and from the site inside a clean cooler.  They may be kept at 

room temperature until analyzed. 
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Sample collection, Preservation, Handling and Transport  

The pre-calibrated high volume sampler is placed in the field. The filters are handled while 

wearing nitrile or latex gloves.  Make sure hands and clothes are clean to avoid contamination 

of sample.  

                                               Volatile Organic Compounds 

 

Methodology 

 

The sampling methodology involves drawing a sample of air through a Thermal Desorption 

Tube, which collects volatile organic compounds.  

It is then analysed for several different parameters. The air sample is collected using a calibrated 

low volume sampler for a 24 hour period. 

The U.S Environmental Protection Agency (EPA) has identified several methods for 

determination of organic compounds in ambient air. These methods have been matched to the 

potential contaminants that could be released from the MEC. Alternative and approved 

equivalent methods are acceptable, providing they are comparable to those developed during 

the baseline and operational monitoring programs. 

The EPA methods are listed and described in the ñCompendium of Methods for the 

Determination of Toxic Organic Compounds in Ambient Airôô (EPA/625/R-96/010b, JJanuary 

1999). 

A slight modification of the EPA TO-17 method is used. This method involves drawing air 

through a Thermal Desorption Tube with subsequent analysis using GC/MS (gas 

chromatography/mass spectrometry).    

 

Equipment  

For volatile organic compounds thermal desorption tubes set at 0.05 l/m using an Industrial 

Hygiene Calibrated pump sampler-AIRCHEK 52. 

The sampling tubes for volatile organic compounds are Stainless Steel ATD Prepacked 

Sample Tubes- Sorbent- Perkin Elmer Air Toxics Tubes. 
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The sampling tubes are housed in a shelter that allows unobstructed air flow with no tubing 

in the air stream ahead of the sampling tubes.  Connectors between the Supelco tubes and 

the flowmeters are Swagelok. All other tubing is made of either plastic or copper. 

 

Sample collection, Preservation, Handling and Transport 

 

The methods follow similar procedures because they are used with the same sampling 

system. All operations which include handling the sampling tubes are completed while 

wearing nitrile or latex gloves.  It is important to be sure to wash your hands carefully with 

soap and water prior to initiating the sampling. Make sure clothes have not come into 

contact with any organic compounds which might contaminate the samples. Basic 

procedures are outlined below; 

 

¶ At Station A l , attach the tube to the sampling inlet, leave for about 10 seconds, 

disconnect and recap the ends.  Label the tube as a "field blank". Leave this tube 

at the sampling station for the remainder of the sampling event. Do this at Station 

A1 only. 

¶ Before sampling, the flow rate of the pumps must be verified and noted. When 

s a m p l i n g  tube is connected, turn the pump on, noting the date and time.. 

¶ After running for  24 hours, the pumps are again verified for flow rate, and then a 

flow rate over 24 hours is calculated.  

¶ Remove the tube and recap and label it. Place all tubes in a cooler at 4°Cor colder. 

¶ Steps are repeated for the sampling system located at Station A2. 

¶ All data is recorded on accompanying logsheets. 

 

Soil Sampling 

Introduction  

Soil sampling sites are located at locations A1, A2 and A3. Parameters are listed in clause 82 

of operating license 58 HW S2 RRRR. 

The following equipment is required to collect the soil samples: 

¶ Latex gloves 

¶ Distilled Water 

¶ Putty knife or Spatula 

¶ Glass containers 

¶ Shovel  

¶ Cooler 

¶ Decontamination equipment (pail, lab detergent, scrub brush) 
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Sample collection, Preservation, Handling and Transport   

If necessary, place a tarpaulin beside the sampling location to provide a clean working area. A 

clean small diameter hand auger is used to collect the soil samples. Soil samples are collected 

immediately below the ground surface. Twist the auger down and remove the sample. Using a 

clean putty knife, pare the soil on the outside of the auger and discard that soil. Transfer the 

remaining soil from the auger with a clean pair of latex gloves into appropriate sample container. 

Decontaminate the auger with a laboratory detergent water wash and distilled water rinse before 

collection at the next sampling site.   

Each sample is labelled with the identification number, name of collector, date and time of 

sampling, preservation methods and analyses required. Place clear wide tape over all labels. Check 

that the sample container is capped securely. Place sample container in protective plastic bag in a 

cooler and maintain at 40C throughout transport.  

                               Surface Water Sampling 

Introduction 

Surface water sampling locations are intended to monitor site drainage. They are the east and west 

landscaped ponds and the drainage ditch south of PTH 14. Baseline monitoring has been completed 

in the Letellier and St. Joseph reservoirs and at Buffalo Creek and PTH 14. Surface water sampling 

is completed prior to discharge only. Parameters are listed in clause 85 of operating 58 HW S2 

RRRR. 

Sample collection, Preservation, Handling and Transport 

Surface water samples are collected by dipping the water samples out with the appropriate 

sampling bottles. Any significant amount of suspended matter in the sample should be separated 

by decantation. Use of nitrile or latex gloves is required. 

Label each sample with the identification number, name of collector, date and time of sampling, 

preservation methods and analyses required. Place clear wide tape over all labels. Check the 

capping properly. Place the sample container in a protective plastic bag and put in cooler with 

sufficient ice or ice packs for maintaining 40C temperature throughout transport. 
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Groundwater Sampling 

Introduction 

The operations monitoring program is not directed at the collection of groundwater samples 

from the perimeter monitoring wells installed in the clay deposits of at the clay till interface. 

Because of the very low permeability in the soil and the distance of the wells from MEC 

operations, any potential contamination should be detected and acted up on using other 

environmental media before it could reach the perimeter wells. 

Ground water monitoring wells have been installed proximate to operational buildings (soil and 

transfer facilities) and to the repository. These wells are named OMW 1- OMW 11 and need to 

be monitored for parameters of interest. Parameters are listed in clause 83 of operating 58 HW 

S2 RRRR. 

The monitoring wells installed at the facility site consist of 306 stainless steel and rigid 

polyvinyl chloride (PVC). Stainless steel is highly inert in most situations but can degrade under 

low pH or high chloride conditions and may contribute to contamination by chromium and 

metals. PVC is also highly inert, but is subject to chemical attack by some pure-phase solvents 

such as toluene, trichloroethylene and others. 

Water level measurement  

Lower the probe attached to the electric wire down the well until the busser or light is activated. 

The depth to water is measured from the top of the well casting. The top of casing is used as a 

constant measuring reference and its geodetic elevation has been established. The date, time 

and depth to water are recorded for each well. Rinse the probe with distilled water before 

measuring the water level in the next well. 

To obtain the depth to static water level from the ground surface, two calculations must be 

made. The first is to static water elevation at the top of the piezometer. To obtain the static water 

level from the surface, subtract the static elevation from the ground level.  

Equipment 

Ground water samples are collected utilizing an inertial lift system. This consists of a delrin 

foot valve connected to a length of 15 mm O.D. LDPE tubing.  These tubes are kept in each 

individual sample point to avoid cross-contamination. 

Sample collection, Preservation, Handling and Transport 

Unlock the protective casing on the monitoring well to be sampled. If necessary, place a 

tarpaulin beside the well to provide a clean working area. Measure the water level using the 

procedures outlined above. Wear nitrile or latex gloves at all times during sampling. Install the 
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Waterra inertial lift pump. Raise tubing such that the foot valve is above the well screen. Lift 

and drop the tubing until groundwater begins to flow from the tubing. 

Each well was purged of water for up to three well volumes or until the well was dry. Physical 

observations were observed and noted. 

Insert the end of the tubing into the appropriate container and continue to lift and drop the tubing 

until the sample container is full. Once all samples have been collected, remove sampling 

system as discussed above. 

Label each sample with the identification number, name of collector, date and time of sampling, 

preservation methods and analyses required. Parameters are listed in clause 83 of operating 

license 58 HW S2 RRRR. Check that the sample container is capped securely. Place sample 

container in a protective bag and put in cooler with sufficient ice or ice packs for maintaining 

40C temperature throughout transport.   

The Testing was done by Maxxam Analytics. Quality Assurance and Quality Control 

Information is available on each Certificate of Analysis. Information is available at the MEC. 
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Table 1 Sampling Parameters and Dates 

Location 
Sample dates 

 
Parameters 

Southeast 

Corner (A1) 

 

& 

Northeast 

Corner (A2) 

May 13 & 14,2019 VOCs 

June 19 & 20,2019 

VOCs 

Particulates 

Metals (Arsenic, Cadmium, Chromium, 

Copper, Lead, Mercury, Nickel, and Zinc) 

August 08 &9 ,2019 VOCs 

August 28 & 29,2019 

VOCs 

Particulates 

Metals (Arsenic, Cadmium, Chromium, 

Copper, Lead, Mercury, Nickel, and Zinc) 

Sept. 27 & 28,2019 VOCs 

Oct. 23 &24, 2019 VOCs 

Particulates 

Metals (Arsenic, Cadmium, Chromium, 

Copper, Lead, Mercury, Nickel, and Zinc) 

 

 

Table 2 Total Suspended Particulates (24-hr Ave.Time) 

Date June 19-20,2019 August 28-29, 

2019 

October 23-24, 

2019 

Criteria(µg/m3) 

max 

Location A1 A2 A1 A2 A1 A2    

         120 

Concentration 

(µg/m3) <29 <28 11 7 <21.5 <20.9 

 



 

Table 3 Metals (24-hr Ave.Time) 

Parameter 

June 19-20,2019 August 28-29, 2019 October 23-24,2019 

Criteria(µg/m3) 

max 
A1 A2 A1 A2 A1 A2 

Arsenic (As) <0.0036 <0.0035 <0.140 <0.141 <0.0858 <0.0835 0.3 

Cadmium (Cd) <0.00071 <0.00070 <0.140 <0.141 <0.0858 <0.0835 2 

Chromium 

(Cr) 
0.244 0.243 <0.350 <0.351 <0.215 <0.209 4.5 

Copper (Cu) 0.0059 0.0170 <0.350 <0.351 <0.215 <0.209 50 

Lead (Pb) <0.0036 0.0046 <0.140 <0.141 <0.0858 <0.0835 2 

Mercury-(Hg) <0.0036 <0.0035 <0.009 <0.009 <0.0178 <0.0173 N/A 

Nickel(Ni) <0.0036 0.0070 <0.140 <0.141 <0.0858 <0.0835            2 

Zinc (Zn) 0.443 0.769 <0.350 <0.351 <0.215 <0.209 120 

 Note: All readings as µg/m3                                                                                                                                 

 

Table 4 Summary Result for VOCs (24-hr Ave.Time) 

VOCs 

May 
 13-14, 2019 

   June  
19-20, 2019 

August 
 8-9, 2019 

Aug. 
28-29, 2019 

Sept. 
27-28, 2019 

Oct. 
23-24, 2019 

Criteria 

(µg/m3) 
max 

A1 A2 A1 A2 A1 A2 A1 A2 A1 A2 A1 A2 
Total 

Hydrocarbons 43 9.9 7.2 20 25 17 <200 <200 <200 <200 <200 <200 32000  

Benzene 0.15 0.18 0.088 0.11 0.07 0.12 <2.6 <2.6 <0.51 <0.51 0.19 <0.16 2.3 

Toluene <2.7 <2.8 <2.8 3.1 <2.7 <2.8 <3.0 11 5.8 0.73 5.5 <0.16 2000 
Ethyl 
benzene <2.7 <2.8 <2.8 <2.8 <2.7 <2.8 <3.5 <3.5 <0.69 <0.69 0.9 <0.16 4000 

Xylenes 1.0 1.4 0.14 2.7 1.1 0.91 <10.4 <10.4 3.35 <2.09 4.21 <0.48 2300 

Note: All readings as µg/m3            

 

Maxxam Certificate of Analysis is available at the MEC. 
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APPENDIX D 

 
Groundwater Sampling  

 Results 
  



 

2019 Groundwater Sampling Results 

Parameters OMW 1 OMW 2 OMW 3 OMW 4 OMW 5 OMW 6 OMW 7 OMW 8 OMW 9 OMW 10 OMW 11 Units Guidelines* 

pH 7.59 7.61 7.28 7.85 7.81 7.37 7.5 7.69 7.7 7.66 7.63 
pH 

Unit 
NG 

Total Dissolved 
Solids 

4300 7100 3700 5400 4800 3000 3500 7500 4200 4200 36000 mg/L NG 

Arsenic .00068 .0011 .00041 .00098 .0008 .00057 .00048 .0015 .00047 .0046 .00041 mg/L 1.9 

Cadmium .000077 .00023 .00011 .000075 .00043 .000049 .00026 .000081 .000066 .00031 .000025 mg/L 0.0027 

Chromium .0059 <0.001 .0028 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 mg/L 0.81 

Copper .0059 0.018 0.0051 0.009 0.0032 0.0048 0.0027 0.0072 0.0034 0.032 0.0022 mg/L 0.087 

Lead 0.0002 0.00054 <0.0002 0.004 0.0002 <0.00020 <0.0002 0.00041 <0.0002 0.00051 <0.0002 mg/L 0.025 

Mercury <0.000002 <0.000002 <0.000002 <0.000002 <0.002 <0.002 <0.000002 <0.000002 <0.000002 0.0000071 <0.000002 mg/L 0.0028 

Nickel 0.012 0.064 0.018 0.02 0.007 0.0042 0.013 0.012 0.018 0.053 0.0043 mg/L 0.49 

Zinc 0.019 0.018 <0.003 0.014 <0.0030 0.0069 <0.003 <0.003 <0.003 0.0084 <0.003 mg/L 1.1 

Chloride 84 50 69 160 140 51 66 67 180 900 30 mg/L 2300 

Nitrate(as N) 0.083 0.41 1.1 0.6 0.39 32 0.11 0.14 0.11 14 0.03 mg/L NG 

Sodium 340 740 290 440 420 200 230 910 140 3300 62 mg/L 2300 

Sulphate 2700 4700 2300 3800 3200 1800 2200 4800 2700 26000 380 mg/L NG 

Total Organic 
Carbon 13 29 8.5 8.4 11 7.5 7.2 17 10 89 <13 

mg/L NG 

Benzene <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 mg/L 0.43 

Toluene <0.0004 <0.0004 <0.0004 <0.0004 0.00074 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 mg/L 18 

Ethyl Benzene <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 mg/L 2.3 

Xylenes <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 mg/L 4.2 

Calcium 490 450 450 210 390 360 500 310 470 330 130 mg/L NG 

Magnesium 360 820 320 400 370 210 260 750 420 5000 96 mg/L NG 

Potassium 10 11 9.8 7.9 13 5.8 7.9 9.7 11 25 3.8 mg/L NG 

NG= No Guidance 

Ontario Ministry of the Environment Soil, GroundWater and Sediment Standards (April 15, 2011) Table 3: Full Depth Generic Site Condition Standards in a Non-

Potable Groundwater Condi􀆟on. 
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Dry Scrubber  

Total Hydrocarbons 

 Readings  
 

 

 

  



              

  

 

2019 

MONTH: February 2019 

    
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 2 2251 136 

2 2 6 4 

3 2 6 4 

4 2 326 71 

5 2 112 40 

6 2 327 20 

7 2 6 4 

8 1 5 4 

9 2 6 4 

10 2 5 4 

11 1 5 3 

12 1 4 2 

13 1 4 3 

14 1 4 3 

15 1 1072 14 

16 1 4 2 

17 1 4 3 

18 1 5 3 

19 1 1607 81 

20 1 111 43 

21 1 645 56 

22 107 111 109 

23 107 111 109 

24 107 111 109 

25 1 966 52 

26 1 4 2 

27 1 324 3 

28 0 5 2 

                                                                           32 

 

 

 MILLER ENVIRONMENTAL CORPORATION  

 DRY SCRUBBER DATA TABLE  

 Total Volatile Hydrocarbons  

MONTH: January 2019 

     
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 -2 1 0 

2 -2 1 0 

3 -2 962 89 

4 0 321 213 

5 211 215 212 

6 211 215 212 

7 -2 428 97 

8 -2 1 0 

9 1 5 3 

10 1 5 3 

11 1 433 19 

12 1 5 3 

13 1 5 3 

14 1 324 3 

15 1 7 2 

16 1 316 2 

17 0 324 2 

18 1 5 2 

19 0 4 2 

20 0 4 2 

21 1 1073 45 

22 1 324 3 

23 1 3104 73 

24 1 1179 21 

25 0 7 3 

26 2 6 3 

27 1 6 3 

28 1 1716 59 

29 2 1716 67 

30 1 5 3 

31 2 154 77 

                                                              39.5 

    



MONTH: April 2019 

        

      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 -1 428 51 

2 10 336 93 

3 11 1193 100 

4 6 544 15 

5 6 544 29 

6 6 10 8 

7 6 10 8 

8 6 1615 154 

9 6 116 43 

10 6 651 36 

11 6 759 90 

12 114 116 115 

13 114 116 115 

14 112 116 114 

15 111 116 114 

16 4 758 67 

17 4 327 6 

18 4 6747 114 

19 4 7 6 

20 4 7 5 

21 4 7 5 

22 4 115 80 

23 4 755 49 

24 4 434 8 

25 5 9 7 

26 5 1399 46 

27 111 115 113 

28 111 115 113 

29 5 542 42 

30 5 6 7 

       58 

                                                     

       
 

  

MONTH: March 2019 

            

      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 0 4 2 

2 1 4 2 

3 1 4 2 

4 -1 322 1 

5 -1 2 0 

6 -1 1178 303 

7 -1 2 0 

8 -1 2 1 

9 -1 2 1 

10 -1 2 1 

11 -1 2 1 

12 -1 463 10 

13 -1 428 1 

14 -1 1605 36 

15 -1 322 1 

16 -1 12 1 

17 0 2 1 

18 0 2 1 

19 0 2 1 

20 -1 2 1 

21 -1 107 0 

22 -1 2 0 

23 -2 1 0 

24 -1 2 0 

25 -1 322 2 

26 -2 328 3 

27 -1 749 3 

28 -1 1711 44 

29 106 2687 116 

30 106 109 107 

31 106 109 107 

   24  



MONTH: June 2019 

    
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 -1 2 1 

2 0 4 1 

3 0 4 1 

4 -1 963 2 

5 0 751 45 

6 1 1179 110 

7 -1 431 50 

8 0 216 174 

9 213 217 215 

10 0 537 68 

11 -1 2 1 

12 -1 323 1 

13 -1 4 1 

14 -1 2 1 

15 -1 2 1 

16 1 432 35 

17 -1 323 158 

18 -1 213 113 

19 -1 750 47 

20 -1 2 1 

21 0 535 149 

22 213 216 214 

23 106 428 142 

24 -1 109 33 

25 -4 429 18 

26 -1 1390 20 

27 -1 643 34 

28 -1 855 101 

29 0 0 0 

30 0 0 0 

   58 

 

 

  

MONTH: May 2019 

                       

      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 5 7 6 

2 4 7 6 

3 4 327 102 

4 106 110 108 

5 106 109 108 

6 106 110 108 

7 0 110 36 

8 -1 2 1 

9 -1 2 0 

10 -1 2 0 

11 -1 2 0 

12 -1 2 1 

13 -1 2 1 

14 0 4 2 

15 0 1179 77 

16 1 753 84 

17 0 538 45 

18 107 111 109 

19 107 111 109 

20 107 111 109 

21 1 645 52 

22 1 432 80 

23 1 324 74 

24 1 538 6 

25 0 4 2 

26 0 4 2 

27 0 538 39 

28 0 644 3 

29 0 1072 95 

30 0 2 1 

31 0 2 1 

      44 



       

 

 

                                                                         

 

 

 

MONTH: July 2019 

     
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 0 0 0 

2 -1 0 -1 

3 -2 428 25 

4 -2 755 61 

5 4 327 99 

6 110 114 111 

7 110 114 111 

8 4 754 119 

9 2 1182 222 

10 1 2464 56 

11 2 539 5 

12 2 1075 93 

13 109 112 110 

14 2 112 39 

15 1 433 82 

16 1 433 35 

17 0 1393 24 

18 1 859 75 

19 0 4 2 

20 0 4 2 

21 1 4 2 

22 0 4 1 

23 -9 2 -4 

24 -9 847 16 

25 -9 634 90 

26 -9 1276 1 

27 -9 -5 -7 

28 -9 -5 -7 

29 -7 1062 17 

30 -9 847 53 

31 -9 -5 -7 

   46 

MONTH: August 2019 

    
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 -9 422 67 

2 -6 1705 120 

3 -6 -4 -5 

4 -6 -4 -5 

5 -6 -4 -5 

6 -6 1811 58 

7 -6 4373 102 

8 -6 2451 73 

9 -6 1490 24 

10 -6 957 2 

11 -6 -4 -5 

12 -6 743 45 

13 -7 423 -4 

14 -6 635 25 

15 -6 743 35 

16 -5 424 9 

17 -5 -1 -3 

18 -5 1173 7 

19 -5 1706 103 

20 -5 639 65 

21 -4 967 34 

22 -4 981 21 

23 15 2257 299 

24 339 341 340 

25 339 342 340 

26 16 1413 202 

27 15 768 102 

28 15 66 56 

29 16 2915 39 

30 20 1206 151 

31 129 775 160 

   79 



     

 

 

 

 

 

 

 

MONTH: September 2019 

    

     24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 129 131 130 

2 127 131 129 

3 -7 4746 99 

4 -7 315 -6 

5 -7 4585 12 

6 -7 741 17 

7 -7 -4 -6 

8 -7 -5 -6 

9 -7 1810 71 

10 -7 743 116 

11 -7 1490 22 

12 -6 528 28 

13 -9 2022 84 

14 99 102 101 

15 -7 104 101 

16 -7 422 44 

17 -7 1169 38 

18 -7 741 62 

19 -7 -4 -6 

20 -5 3517 249 

21 -6 423 135 

22 -6 316 7 

23 -7 743 -3 

24 -7 316 -2 

25 -7 316 11 

26 -7 529 108 

27 -7 635 74 

28 -7 -5 -6 

29 -7 -5 -6 

30 -7 528 130 

   58 

MONTH: October 2019 

    
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 -5 208 62 

2 -5 424 57 

3 102 105 103 

4 -5 424 117 

5 208 212 211 

6 208 212 211 

7 -5 212 60 

8 -5 1203 85 

9 -5 637 14 

10 -5 318 30 

11 -5 318 5 

12 -4 -2 -3 

13 0 0 0 

14 0 0 0 

15 -4 9924 36 

16 -5 -1 -3 

17 -4 -2 -3 

18 -4 -1 -3 

19 -4 -1 -3 

20 -4 0 -3 

21 -4 -1 -3 

22 -5 -1 -3 

23 -4 639 -1 

24 -4 639 24 

25 102 106 104 

26 104 106 105 

27 104 106 105 

28 -4 1174 166 

29 -4 96 108 

30 -4 1067 60 

31 -4 854 77 

   55 



   

 

 

 

 

 

MONTH: November 2019 

    
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 -4 -1 -2 

2 0 0 0 

3 0 0 0 

4 -7 746 90 

5 -4 1494 156 

6 -4 0 -2 

7 -2 746 26 

8 -2 1495 12 

9 -2 0 -1 

10 -2 0 -1 

11 -2 0 -1 

12 -2 320 24 

13 -2 1816 64 

14 -2 1711 61 

15 -1 1070 4 

16 -1 2 0 

17 -1 2 0 

18 -1 643 7 

19 0 1071 38 

20 6 650 40 

21 7 739 22 

22 7 1294 84 

23 114 117 115 

24 114 117 116 

25 7 438 42 

26 7 438 68 

27 7 332 102 

28 9 439 10 

29 9 439 15 

30 7 11 10 

        

   37 

MONTH: December 2019 

    
      24 Hour 

Day Min. ppm Max. ppm Average ppm 

1 9 11 10 

2 9 12 10 

3 9 12 10 

4 9 441 20 

5 6 438 33 

6 11 442 22 

7 12 15 14 

8 12 16 14 

9 12 659 34 

10 12 124 48 

11 12 337 15 

12 12 1090 92 

13 14 446 51 

14 14 17 15 

15 14 17 15 

16 14 444 16 

17 14 446 122 

18 14 231 86 

19 14 553 34 

20 14 17 15 

21 14 17 15 

22 14 17 15 

23 -1 1703 57 

24 0 111 14 

25 -1 5 1 

26 -1 4 1 

27 -1 2550 131 

28 -1 109 3 

29 -1 109 1 

30 -1 1381 126 

31 -1 745 75 

   36 
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Licence No. 58 HW  

S2 RRRR 



 
 
 

 

NOTE: Confirmation of Receipt of this Licence No. 58 HW S2 RRRR (by the Licencee only) is required by the 
Director of Environmental Approvals.  Please acknowledge receipt by signing in the space provided below and 
faxing a copy (letter only) to the Department at 204-945-5229 by November 9, 2015. 

 
      
On behalf of the Miller Environmental Corporation     Date 

 
**A COPY OF THE LICENCE MUST BE KEPT ON SITE AT THE DEVELOPMENT AT ALL TIMES** 

 
 

 
CLIENT FILE NO.: 3440.20  
 
November 3, 2015 
  
Vaughn Bullough, Vice President & General Manager 
Miller Environmental Corporation 
1803 Hekla Avenue 
Winnipeg MB R2K 0K3 
 
Dear Mr. Bullough: 
 
Enclosed is Licence No. 58 HW S2 RRRR dated November 3, 2015 issued to Miller Environmental 
Corporation for the construction and continued operation of a central hazardous waste management 
facility, located in the Rural Municipality of Montcalm, Province of Manitoba, in accordance with the 
application filed under The Dangerous Goods Handling and Transportation Act on March 22, 2013 and 
subsequent proposals and additional information submitted on September 27, 2013, July 25, 2014, 
February 2, 2015, and April 20, 2015. 
 
In addition to the enclosed Licence requirements, please be informed that all other applicable federal, 
provincial and municipal regulations and by-laws must be complied with.  A Notice of Alteration must be 
filed with the Director for approval prior to any alteration to the facility as licensed. 
 
For further information on the administration and application of the Licence, please feel free to contact 
Tyler Kneeshaw, Environment Officer at 204-239-3608.  
 
Pursuant to Section 25 of The Dangerous Goods Handling & Transportation Act, this licensing decision 
may be appealed by any person who is affected by the issuance of this Licence to the Minister of 
Conservation and Water Stewardship within 30 days of the date of the Licence. 
 
Yours truly, 
 
“original signed by” 
 
Tracey Braun, M.Sc. 
Director 
Dangerous Goods Handling & Transportation Act 
 
Enc.  
c: Don Labossiere, Donna Smiley, Tyler Kneeshaw Environmental Compliance and Enforcement 

Ian Forrester, Gaetan Fontaine 
Public Registries 

Environmental Stewardship Division 
Environmental Approvals Branch 
123 Main Street, Suite 160, Winnipeg, Manitoba  R3C 1A5 
T 204 945-8321   F 204 945-5229 
www.gov.mb.ca/conservation/eal 



 
**A COPY OF THE LICENCE MUST BE KEPT ON SITE AT THE DEVELOPMENT AT ALL TIMES** 

 

 
 

THE DANGEROUS GOODS HANDLING and 
TRANSPORTATION ACT 
LOI SUR LA MANUTENTION ET LE TRANSPORT DES  
MARCHANDISES DANGEREUSES   
 

LICENCE 

 

 

 
 Licence No./Licence n°               58 HW S2 RRRR  
 
 Issue Date/Date de délivrance    October 15, 1997  
 
  Revised:       June 2, 2000  
 
  Revised:       August 8, 2000  
 
 Revised:            April 11, 2013  
 
 Revised:           November 3, 2015  

                                    
 
In accordance with The Dangerous Goods Handling and Transportation Act (C.C.S.M. c. D12)/ 
Conformément à la Loi sur la manutention et le transport des marchandises dangereuses (C.P.L.M. c. D12) 
 
THIS LICENCE IS ISSUED TO:/CETTE LICENCE EST DONNÉE À: 
 

MILLER ENVIRONMENTAL CORPORATION;  
"the Licencee" 

 
STAGE 2 LICENCE 

 
for the construction and continued operation of a central hazardous waste management facility, known 
as the "MANITOBA ENVIRONMENTAL CENTRE" (hereinafter referred to as "the facility") located 
on NE 2-3-1 EPM in the Rural Municipality of Montcalm, Province of Manitoba, in accordance with the 
application filed under The Dangerous Goods Handling and Transportation Act on March 22, 2013 and 
subsequent proposals and additional information submitted on September 27, 2013, July 25, 2014, 
February 2, 2015, and April 20, 2015 and subject to the following specifications, limits, terms and 
conditions: 
 
 

DEFINITIONS 
 
In this Licence; 
 
"accredited laboratory" means an analytical facility accredited by the Standards Council of Canada 
(SCC), or accredited by another accrediting agency recognized by Manitoba Conservation and Water 
Stewardship to be equivalent to the SCC, or be able to demonstrate, upon request, that it has the quality 
assurance/quality control (QA/QC) procedures in place equivalent to accreditation based on the 
international standard ISO/IEC 17025, or otherwise approved by the Director; 
 



Miller Environmental Corporation 
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"active area" means a designated trench or berm confined area of the repository cell in which stabilized 
materials are or will be deposited; 
 
"affected area" means a geographical area, excluding the property of the facility; 
 
"approved" means approved in writing; 
 
"bulk material and sludges” means substances which may be soils or other solid material that are 
contaminated with organics such as hydrocarbons or inorganic substances such as heavy metals; 
 
"Community Liaison Committee" means that committee appointed by the Rural Municipality of 
Montcalm, to provide general oversight of the facility’s operation, facilitate public consultation activities 
in the community and administer any independent review, monitoring or investigation of the facility’s 
operation in accordance with the Agreement between the Licencee and the Rural Municipality of 
Montcalm; 
 
"containers in transit" means containers which do not remain at the facility for a period exceeding 72 
hours and which are only used for the receipt or delivery of hazardous waste; 
 
"contaminant" means a contaminant as defined in The Dangerous Goods Handling and Transportation 
Act; 
 
"daily" means any 24-hour period; 
 
"dangerous goods" means any product, substance or organism designated in the regulations, or 
conforming with the criteria set out in the regulations, or in any regulation adopted in accordance with 
The Dangerous Goods Handling and Transportation Act, and includes hazardous wastes; 
 
"days" means calendar days unless otherwise indicated; 
 
"developed area" means all areas of the facility used for the receiving, movement, handling, storage, 
processing, or disposal of hazardous waste; 
 
"Director" means an employee so designated pursuant to The Dangerous Goods Handling and 
Transportation Act; 
 
"drum" means a container having a capacity of 205 litres; 
 
"drum equivalent" means a volume of 205 litres; 
 
"engineer(s)" means an engineer or engineers registered with the Association of Professional Engineers 
and Geoscientists of the Province of Manitoba; 
 
"Environment Officer" means an employee so designated pursuant to The Dangerous Goods Handling 
and Transportation Act; 
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"final cover" means soil compacted to a thickness of at least 1.0 metre and topped off with at least 0.5 
metre of top soil applied to the surface of the compacted repository cell that has achieved the final 
elevation for cell closure, and is graded to minimize ponding of water on the surface; 
 
"groundwater" means water below the ground surface and within a zone of saturation; 
  
"handle" means generate, use, transfer, process, mix, package, or store; 
 
"hazardous waste" means a product, substance or organism that  

a) is prescribed, designated or classified as hazardous waste in the regulations; or  
b) by its nature conforms to the classification criteria for one or more classes of hazardous 

wastes set out in the regulations;  
 
"HVAC" means the heating, ventilating and air conditioning system; 
 
"lab pack" means small quantities of compatible wastes in containers that are placed in a drum and 
surrounded by sorbent material; 
 
"leachate" means liquid that has percolated through solid waste and that contains dissolved and 
suspended materials from the solid waste;  
 
"leachate collection system” means a system that gathers leachate so that it may be removed from a 
landfill and which could include a permeable drainage layer, a network of perforated piping, and sumps 
or manholes from which leachate can be removed;  
 
"leachate management system" means all of the components of a system to transport, collect, and 
extract leachate from the repository; to include the leachate collection system, and any other 
infrastructure installed for the purpose of handling leachate;  
 
"liner" means a continuous layer of reworked soil, or manufactured materials, placed beneath and on 
the sides of a land disposal facility active area intended to restrict the downward or lateral escape of 
stabilized materials, leachate, and/or gases, or to restrict the upward movement of groundwater into an 
area; 
 
"monitoring well" means a well drilled to measure groundwater levels and collect groundwater 
samples for the purpose of physical, chemical or biological analysis to determine the concentration of 
groundwater constituents; 
 
"noise nuisance" means an unwanted sound, in an affected area, which is annoying, troublesome, or 
disagreeable to a person: 
 a) residing in an affected area; 
 b) working in an affected area; or 
 c) present at a location in an affected area which is normally open to the members of the public; 
if the unwanted sound 
 d) is the subject of at least 5 written complaints, received by the Director in a form satisfactory to 

the Director, and within a 90 day period, from 5 different persons falling within clauses a), b), 
or c), who do not live in the same household; or 



Miller Environmental Corporation 
Licence No. 58 HW S2 RRRR 
Page 4 of 21 
 
 e) is the subject of at least one written complaint, received by the Director in a form satisfactory 

to the Director, from a person falling within clauses a), b), or c), and the Director is of the 
opinion that if the unwanted sound had occurred in a more densely populated area there would 
have been at least 5 written complaints received within a 90 day period from 5 different 
persons who do not live in the same household; 

 
"odour nuisance" means a continuous or repeated odour, smell or aroma, in an affected area, which is 
offensive, obnoxious, troublesome, annoying, unpleasant, or disagreeable to a person: 
 a) residing in an affected area; 
 b) working in an affected area; or 
 c) present at a location in an affected area which is normally open to the members of the public; 
if the odour, smell or aroma 
 d) is the subject of at least 5 written complaints, received by the Director in a form satisfactory to 

the Director, and within a 90 day period, from 5 different persons falling within clauses a), b), 
or c), who do not live in the same household; or 

 e) is the subject of at least one written complaint, received by the Director in a form satisfactory 
to the Director, from a person falling within clauses a), b), or c), and the Director is of the 
opinion that if the odour, smell or aroma had occurred in a more densely populated area there 
would have been at least 5 written complaints received within a 90 day period from 5 different 
persons who do not live in the same household; 

 
"opacity" means the degree to which emissions reduce the transmission of light and obscure the view of 
an object in the background; 
 
"overpack" means a container with a maximum capacity of 250 litres used to temporarily contain 
smaller quantities of individually contained hazardous wastes; 
 
"particulate matter" means any finely divided liquid or solid matter other than water droplets; 
 
"particulate residue" means that part or portion of an atmospheric emission which is deposited onto a 
surface; 
 
"point source" means any point of emission from the facility where contaminants are directed by a 
stack into the atmosphere; 
 
"ppmv" means parts per million by volume; 
 
"process building 1, PB1" means that area identified in the application received March 22, 2013; 
 
"process building 2, PB2" means that area identified in the application received March 22, 2013; 
 
"process building 3, PB3 " means that area identified in the application received March 22, 2013; 
 
"process building 4, PB4" means that area identified in the application received March 22, 2013; 
 
"process building 5, PB5" means that area identified in the application received March 22, 2013; 
 
"process building 6, PB6" means that area identified in the proposal received April 20, 2015; 
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"record drawings" means engineering drawings complete with all dimensions which indicate all 
features of the Development as it has actually been built; 
 
"residuals" means any by-product of a waste or hazardous waste treatment process; 
 
"sanitary wastes" means human body, toilet, liquid, waterborne culinary, sink or laundry waste; 
 
"small containers" means containers having a capacity of less than 205 litres; 
 
"stack" means a duct, flue, pipe, chimney, vent, opening or other structure through which contaminants 
are emitted to the atmosphere; 
 
"Standard Methods for the Examination of Water and Wastewater" means the most recent edition 
of Standard Methods for the Examination of Water and Wastewater published jointly by the American 
Public Health Association, the American Waterworks Association and the Water Environment 
Federation; 
 
"Surface Water Management System" means a system that manages surface water and storm water 
from all areas, within the facility; 
 
"tankage" means fixed, non-moveable storage vessels designed and manufactured to store wastes or 
hazardous wastes with a capacity of 8000 litres or greater; 
 
"tank farm" means that area identified in the application received March 22, 2013; 
 
"top soil" means soil that is free of roots, vegetation, weeds and stones larger than 50 mm, is capable of 
supporting good vegetative growth, and is suitable for use in top dressing, landscaping and seeding; 
 
"tote" means a container with a capacity of approximately 1000 litres used to contain waste or 
hazardous waste material; 
 
"treat" and "treatment" means blending, extracting, mixing, heating, evaporating or otherwise 
managing waste or hazardous waste material so as to render it less hazardous or non-hazardous; 
 
"waste(s)" means any matter, substance, or emission which is or has been created or emitted by the 
transportation, storage, treatment or handling of any product whatsoever and which is or should be 
intended for discard or disposal; and 
 
"wastewater" means any liquid containing a contaminant as defined in The Dangerous Goods 
Handling and Transportation Act, associated with or resulting from the facility which is discharged into 
the environment. 
 
 

GENERAL REQUIREMENTS 
 
 This Section of the Licence contains requirements intended to provide guidance to the Licencee 
in implementing practices to ensure that the environment is maintained in such a manner as to sustain a 
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high quality of life, including social and economic development, recreation and leisure for present and 
future Manitobans. 
 
 The specifications, limits, terms and conditions of this Licence are severable.  If any term or 
condition of this Licence or the application of any specification, limit, or term or condition to any 
circumstances is held invalid, the application of such specification, limit, or term or condition to other 
circumstances and the remainder of this Licence shall not be affected thereby. 
 Nothing in this Licence shall be construed to relieve the Licencee from civil or criminal 
penalties. 
 

1. The Licencee shall implement a high standard of equipment maintenance and good housekeeping 
and operational practices with respect to the facility. 
 

2. The Licencee shall reduce the production and dissemination of wastes by initiating and 
maintaining waste reduction and waste recycling programs. 

 
3. In addition to any of the limits, terms or conditions specified in this Licence, the Licencee shall, 

upon the request of the Director: 
a) sample, monitor, analyze and/or investigate specific areas of concern regarding any 

segment, component or aspect of contaminant storage, containment, treatment, handling, 
disposal or emission systems, for such contaminants or ambient quality, aquatic toxicity, 
leachate characteristics and discharge or emission rates, for such duration and at such 
frequencies as may be specified; 

b) determine the environmental impact associated with the release of any contaminant(s) 
from the facility;  

c) conduct specific investigations in response to the data gathered during environmental 
monitoring programs; or 

d) provide the Director, within such time as may be specified, with such reports, drawings, 
specifications, analytical data, descriptions of sampling and analytical procedures being 
used, bioassay data, flow rate measurements and such other information as may from 
time to time be requested. 

 
4. The Licencee shall, unless otherwise specified in this Licence: 

a) carry out all preservations and analyses on liquid samples in accordance with the methods 
prescribed in the most current edition of Standard Methods for the Examination of Water 
and Wastewater or in accordance with equivalent preservation and analytical 
methodologies approved by the Director; 

b) carry out all sampling of, and preservation and analyses on, water, soil or air samples in 
accordance with methodologies approved by the Director;  

c) have all analytical determinations undertaken by an accredited laboratory; and 
d) report the results to the Director, in writing and in an electronic form acceptable to the 

Director within 60 days of the samples being taken, or within another time frame as 
specified by the Director. 

 
5. The Licencee shall for the purpose of compliance monitoring notify the Director orally 

concerning any actual or anticipated breach or failure to meet any specification, limit, term or 
condition of this Licence, as soon as possible after discovery, and in any event within two 
working days of discovery. 



Miller Environmental Corporation 
Licence No. 58 HW S2 RRRR 
Page 7 of 21 
 

6. The Licencee shall submit all information required to be provided to the Director or 
Environment Officer under this Licence, in writing, in such form (including number of copies) 
and of such content as may be required by the Director or Environment Officer, and each 
submission shall be clearly labeled with the Licence Number and Client File Number associated 
with this Licence. 
 

7. The Licencee shall submit to the Director all records, as determined by the Director, that are 
relevant to the control of contaminants with respect to construction, alteration, or operation of the 
facility or regarding the conduct of any activity at the facility. 

 
8. The Licencee shall, unless otherwise specified by this Licence, retain all records relating to this 

Licence during the full life of operation of the facility, and after closure, for such period of time 
as may be specified by the Director. Records may be transferred from their original form to other 
accepted forms for information storage. These records shall be made available to an 
Environment Officer upon request.  

 
9. The Licencee shall carry out, as deemed necessary by the Director, any remedial measures or 

modifications in respect to matters authorized under this Licence. 
 

10. The Director or Environment Officer may, without incurring liability for so doing, enter the 
facility for the purpose of: 

a) investigating, inspecting and carrying out tests at the facility; and 
b) examining, making copies of, taking photographs of, or taking extracts from any records 

of the facility pursuant to an investigation, inspection, or test under this Licence. 
 

11. The Licencee shall, in addition to the requirements of this Licence, carry out all aspects of the 
operation of the facility in compliance with the Agreements between Miller Paving Ltd., the 
Manitoba Hazardous Waste Management Corporation, the Community Liaison Committee, the 
Manitoba Government and the Rural Municipality of Montcalm and any amendments thereto. 

 
12. The Licencee shall make available all information required by this Licence to the public and the 

Rural Municipality of Montcalm. 
 

13. The Licencee shall notify the Director of any intended alteration of process at the facility, which 
is likely to cause a significant environmental effect, prior to implementing the alteration. 

 
14. The Licencee shall provide to the Director letters of acceptance from both the Manitoba 

Hazardous Waste Management Corporation and the Citizen Liaison Committee for any alteration 
requested pursuant to Clause 13 of this Licence. 

 
15. The Licencee shall inform the Director, in writing, of any intention or agreement to lease any 

part or portion of the facility’s property, including any buildings or structures, where such 
leasing might involve the establishment of any other development with a potential for emissions 
which may affect the environment. 
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LIMITS, TERMS AND CONDITIONS 
 

Respecting Insurance Requirement 
 

16. The Licencee shall purchase and maintain Comprehensive General Liability Insurance with a 
minimum limit of $10.0 million per occurrence providing coverage for the facility and all 
operations of the Licencee at the facility, including completed operations.  The terms and 
conditions of coverage shall be satisfactory to the Director, and without limitations shall include 
coverage for bodily injury (including death), personal injury and accidental property damage, 
blanket contractual broad form property damage, and non-owned automobile coverages. 
 

17. The Licencee shall purchase and maintain Automobile Liability Insurance for all owned and 
non-owned licenced vehicles used in connection with the operation of the facility and which 
provides coverage against liability arising from third party bodily injury or property damage for a 
minimum of $5.0 million per occurrence with terms and conditions satisfactory to the Director.  
If the automobile liability policy excludes coverage for sudden and accidental pollution, this 
coverage shall be provided under the Environmental Impairment Liability Policy or the 
Comprehensive General Liability Policy. 

 
18. The Licencee shall purchase and maintain Environmental Impairment Liability Insurance 

providing coverage for the Licencee's on-site and off-site operations associated with the facility.  
The minimum limits shall be $3.0 million for gradual pollution and $5.0 million for sudden and 
accidental pollution, with a minimum annual aggregate of $5.0 million.  Terms and conditions of 
coverage shall be satisfactory to the Director.  Environmental impairment resulting from the 
loading and unloading of licenced vehicles shall be covered under the Environmental Impairment 
Liability Policy or under the Comprehensive General Liability Policy on a sudden and accidental 
basis; or via a specific endorsement on the automobile liability policy. 

 
19. The Licencee shall provide satisfactory written evidence to the Director of the insurance 

coverages described in Clauses 16, 17 and 18 of this Licence, on an annual basis. 
 
Respecting Storage and Treatment of Hazardous Waste 
 

20. The Licencee shall not store at the facility, at any time: 
a) at the tank farm, organic liquids in excess of the storage capacity as hazardous wastes or 

organic products or byproducts of the treatment of hazardous waste, or uncontaminated 
fuel oil; 

b) within the process building PB1 in tankage: 
i. in excess of  the storage capacity for treated wastewater; 

ii. in excess of the storage capacity for organic hazardous wastes or organic products 
or byproducts of the treatment of hazardous waste; 

iii. in excess of  the storage capacity for inorganic hazardous wastes or  inorganic 
products or byproducts of the treatment of hazardous waste; 

c) within the process building PB1, hazardous waste in totes, drums and/or small containers 
in excess of  the storage capacity; 

d) within the process building PB3, hazardous waste in tanks, totes and drums in excess of 
the storage capacity; 
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e) within the process buildings PB4 and PB5, hazardous waste in totes, drums and/or small 
containers, in excess of the total capacity of the storage space; 

f) within the process building PB6, hazardous waste in totes in excess of the storage 
capacity; and 

g) hazardous waste in containers other than as described in Clause 20 a), b), c), d) or f) of 
this Licence, excepting containers in transit and out bound waste in trailers. 

 
21. The Licencee shall not store hazardous waste at the facility except as described in Clause 20 of 

this Licence unless otherwise approved by the Director. Any approval will include consultation 
with, and acceptance in writing from, the Community Liaison Committee and the Manitoba 
Hazardous Waste Management Corporation Board. 

 
22. The Licencee shall store hazardous waste as described in Clause 20 c), d), e) and f) of this 

Licence: 
a) in single pallet rows not more than 2 drum heights or 240 centimetres in height; and 
b) with a minimum aisle width between rows of 1 metre. 

 
23. The Licencee shall not store containers of hazardous waste as described in Clause 20 c), d), e) 

and f) of this Licence for a period exceeding 180 days from the date of receipt of the hazardous 
waste, except for lab packs, overpacks and partially filled drums where the 180 day period will 
commence on the date the lab pack, overpack or drum is filled. 

 
24. The Licencee shall not store more than 27 in-process lab packs at the facility.  The in-process lab 

packs shall be segregated from the other hazardous wastes in storage. 
 

25. Notwithstanding Clause 20 f), the Licencee may store and process used pesticide containers and 
used oil containers in process building PB6 with the following conditions: 

a) used pesticide containers shall be washed and shredded; 
b) used oil containers shall be shredded; 
c) all wastes shall be entered into the record tracking system; and 
d) all wastes shall be removed in accordance with Clause 23 of this Licence.  

 
26. The Licencee shall, when storing hazardous waste in trailers as containers in transit as described 

in Clause 20 g) of this Licence: 
a) document the contents of each trailer; and 
b) have the documents referred to in Clause 26 a) readily available for inspection by the 

Director or an Environment Officer or an emergency responder. 
 

27. The Licencee shall, when storing outbound waste in trailers, conform to the written plan 
submitted on September 27, 2013 for the secure parking of the trailers.  

 
28. The Licencee shall store all types of waste at the facility in accordance with the written plan 

submitted on September 27, 2013, such that storage of waste in trailers will not be necessary. 
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Respecting the Process Building 6 (PB6) 
 

29. The Licencee shall prior to the commencement of the container washing, container shredding 
and vehicle washing process at the PB6, submit a detailed building floor plan showing the 
locations of processing equipments and the drainage system to be installed. 
 

Respecting the Storage and Treatment of Bulk Material and Sludges 
 

30. The Licencee shall, prior to initiating construction of any bulk material and sludges cell(s) 
submit five paper copies and one electronic copy of final engineering design plans, sealed by an 
engineer(s) registered with the Association of Professional Engineers and Geoscientists of the 
Province of Manitoba, to the Director for approval. The plans will show the engineering details 
of each new component and the location of each new component with respect to other 
components. 
 

31. The Licencee shall construct the cell(s) in accordance with the design plans approved by the 
Director pursuant to Clause 30 of this Licence. 

 
32. The Licencee shall construct and maintain the bulk material and sludges cell(s) with continuous 

clay liners, under all interior surfaces of the cell(s) in accordance with the following 
specifications: 

a) the clay liner is recompacted to a minimum thickness of one metre for the side slopes and 
for the base; and 

b) the hydraulic conductivity of the clay liner is 1x10-7 cm/second or less. 
 

33. The Licencee shall arrange with the assigned Environment Officer a mutually acceptable time 
and date for any required soil sampling between the 15th day of May and the 15th day of 
October of any year. 

 
34. The Licencee shall take and test undisturbed soil samples, in accordance with “Schedule A” of 

this Licence, from the compacted clay liner of the bulk material and sludges cell(s). The number 
and location of samples and test methods will be specified by the assigned Environment Officer. 

 
35. The Licencee shall, prior to operation of the area tested, receive the approval of the Environment 

Officer for the results of the tests carried out pursuant to Clause 34 of this Licence. 
 

36. The Licencee shall initiate treatment of all bulk material and sludges if they are to be treated by 
landfarming, within one year of their receipt. 

 
37. The Licencee shall store all untreated bulk material and sludges in a secure and bermed area 

which has been specifically constructed for that purpose. 
 

38. The Licencee shall not store at the facility, a quantity of untreated bulk material and sludges that 
exceeds the capacity of which the facility is capable of treating in a year period, unless 
authorized by the Director. 
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39. The Licencee shall treat and dispose of all petroleum contaminated soils in accordance with the 
most current version of Manitoba Environment Guideline 96-05, Treatment and Disposal of 
Petroleum Contaminated Soil June 1996, as revised from time to time. 

 
Respecting the Construction of the Repository Cell  
 

40. The Licencee shall hire an engineer(s), registered with the Association of Professional Engineers 
and Geoscientists of the Province of Manitoba, to be responsible for the construction of the 
repository cell in accordance with the plans, specifications and design drawings submitted in 
support of the Proposal filed on July 25, 2014. 
 

41. The Licencee shall prior to the construction of the repository cell, remove all top soil to a 
minimum depth of 150 mm and store this top soil at a suitable location for future use. 
 

42. The Licencee shall construct and maintain the active cell with a continuous liner under all 
interior surfaces (base and side slopes) of the cell in accordance with the following 
specifications: 

a) the clay liner is recompacted to a minimum thickness of 1 meter for the side slopes and 1 
meter for the base of the active area; and 

b) the in-place recompacted hydraulic conductivity of the clay liner on the side slopes and 
the base of active cell is 1x10-7 cm/second or less. 

 
43. The Licencee shall take and test undisturbed soil samples, in accordance with Schedule “A” 

attached to this Licence, from the compacted clay liner of the active area. The  number and 
location of samples and test methods will be specified by the assigned Environment Officer; 

 
44. The Licencee shall arrange with the designated Environment Officer a mutually acceptable time 

and date for any required soil sampling between the 15th day of May and the 15th day of October 
of any year. 
 

45. The Licencee shall, prior to operation of the area tested, receive the approval of the Environment 
Officer for the results of the tests carried out pursuant to Clause 44 of this Licence.   
 

46. The Licencee shall construct the leachate collection system so that: 
a) the hydraulic capacity of the perforated leachate collection pipes can readily 

accommodate the expected quantity of leachate; 
b) leachate that enters the pipe can readily flow within the pipes; 
c) blockage of the perforations of the leachate collection pipes by sedimentation is 

minimized; and 
d) the leachate collection pipes have adequate structural integrity to withstand impacts from 

waste placement and other site operations. 
 

47. The Licencee shall prior to the commissioning of the repository cell, undertake the construction 
and installation of the monitoring wells in order to monitor the ground water up gradient and 
down gradient from the repository in accordance with the specifications and design drawings 
submitted on February 2, 2015. 
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48. The Licencee shall: 
a) prepare "record drawings" for the repository cell of the Facility and shall label the 

drawings "Record Drawings"; and 
b) provide to the Director, within four months of the Environment Officer’s approval of the 

reports required by Clause 45 of this Licence, two electronic copies of the "record 
drawings".  
 

Respecting the Operation of the Repository Cell 
 

49. The Licencee shall deposit stabilized materials generated from the stabilization process carried 
out at the facility in accordance with the specifications and process details submitted on July 25, 
2014 in the repository cell.  
 

50. The Licencee shall carry out a full characterization of all waste types, before the waste is 
deposited in the repository cell. 
 

51. The Licencee shall maintain, at the operator’s office and make available for inspection by an 
Environment Office upon request, records of all wastes received and deposited in the active area 
of the repository cell. The records shall contain, but not be limited to the following: 

a) the date wastes were deposited in the cell; 
b) the volume received; and 
c) results of laboratory analyses of the wastes. 
 

52. The Licencee shall inspect the leachate collection system annually. 
 

53. The Licencee shall take remedial action to correct the situation where an increase occurs in the 
slope of the final cover, or erosion of the final cover occurs during the post-closure period. 
 

 
Respecting the Operating Plan and Operating Records 

54. The Licencee shall submit for the approval of the Director, within six (6) months of the date of 
issuance of this Licence, an Operating Plan that includes information regarding all aspects of the 
repository cell, to include but not be limited to:  

a) method of tracking placement of stabilized materials; 
b)   stabilized materials acceptance parameters and limitations;  
c)  restrictions and procedures on volumes for stabilized materials;  
d) incident tracking and reporting parameters;  
e)  dust control procedures;  
f)  leachate handling and management;  
g)  surface and ground water management;  
h)  monitoring and reporting parameters; and 
i)  identification of operational records to be maintained.  

 
55. The Licencee shall implement the approved Operating Plan submitted pursuant to Clause 54 of 

this Licence.  
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Mitigating Erosion and Runoff  

56. The Licencee shall with respect to on-site earthen construction works, construct and maintain silt 
fences in the drainage routes transporting surface runoff off the property of the Development 
until vegetation has been re-established on the disturbed areas.  

 
57. The Licencee shall construct and maintain the final side slopes of the above ground deposit of 

stabilized materials, including final cover, in the cell to not exceed one unit vertical to four units 
horizontal (1V:4H) and the final top slope to not less than one unit vertical to twenty units 
horizontal (1V:20H), unless otherwise approved by the Director.  
 

58. The Licencee shall carry out the cell closure and caping process by applying a compacted clay 
cap to a thickness of at least 1.0 metre and topped off with at least 0.5 metre of top soil applied to 
the surface of the compacted repository cell in accordance with the specifications submitted on 
February 2, 2015. 
 

 
Respecting the Operation of the Evaporator  

59. The Licencee shall prior to the installation and commissioning of the evaporator at the facility, 
submit the following to the Director for approval: 

a) characteristics, method and rate of discharge of concentrated wastewater and residue; 
b) design and specifications of the air pollution control systems to be installed; and 
c) schedule of procurement, installation and setting into operation of the evaporator unit, 

drainage system and exhaust gas ventilation system.  
 

60. The Licencee shall submit, within 60 days of commencing to operate the evaporator, a detailed 
plan for the sampling and analysis of potential air pollutants, released as stationary point, to the 
Director for approval. The plan shall identify all compounds to be analysed, the rationale for the 
sampling, the methods used for the sampling and the analysis for each compound, the detection 
level to be attained and other items as may be identified by the Director.  

 
61. The Licencee shall process only the types of waste water streams identified in the proposal dated 

April 20, 2015. 
 

62. The Licencee shall maintain a record for all waste water processed in the Evaporator unit. The 
record shall contain, for each day, but not be limited to the following:  

a) volume of each load processed through the evaporator; 
b) date processed; 
c) volume and analytical test results of waste water and residue removed; and 
d) date and method of treatment and/or disposal of waste water and residue removed. 

 
Respecting Air Emissions 
 

63. The Licencee shall not emit from the facility: 
a) particulate matter in any air emission that: 

i. exceeds 0.23 grams per dry standard cubic metre calculated at 25 degrees Celsius 
and 760 millimetres of mercury, corrected to 12 percent carbon dioxide for 
processes involving combustion, from any point source of the facility; 
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ii. exhibits a visible plume with an opacity of greater than 5 percent at any point 
beyond the property line of the facility; or 

iii. results in the deposition of visible particulate residue at any time beyond the 
property line of the facility; or 

b) particulate matter from any point source with an opacity that equals or exceeds: 
i. 20 percent as the average of any 24 consecutive opacity observations taken at 15 

second intervals; 
ii. 20 percent for more than 16 individual opacity observations within any 1 hour 

period; or 
iii. 40 percent for any individual opacity observation. 

 
64. The Licencee shall not cause or permit a noise nuisance to be created as a result of the 

construction, operation, or alteration of the facility, and shall take such steps as the Director may 
require to eliminate or mitigate a noise nuisance. 
 

65. The Licencee shall not cause or permit an odour nuisance to be created as a result of the 
construction, operation, or alteration of the facility, and shall take such steps as the Director may 
require to eliminate or mitigate an odour nuisance. 

 
66. The Licencee shall manage the handling, storage and treatment of hazardous waste at the facility, 

such that ambient air contaminants at any point of impingement beyond the boundaries of the 
facility, do not exceed the following concentrations: 

 
 

Air Contaminant 
Period of Time Air 

Contaminant is Measured 
 

Concentration Limit 

Total Hydrocarbons 24 hour average 32 mg/m3 

Benzene 24 hour average 2.3 µg/m3 

Toluene 24 hour average 2000 µg/m3 

Ethylbenzene 24 hour average 4000 µg/m3 

Xylenes 24 hour average 2300 µg/m3 
 

67. The Licencee shall not handle, treat, or otherwise manage any hazardous waste at the facility 
where the hazardous waste is exposed in any manner to the atmosphere within a building: 

a) unless there is air collection equipment specifically designed to collect the air from these 
activities and this equipment is fully operational at the time of the handling, treating, or 
otherwise managing the hazardous waste; and 

b) the collected air is directed to a fully operational air pollution control device suitable for 
removing the potential contaminants of concern. 

 
68. The Licencee shall not handle, transfer, treat or otherwise manage any hazardous waste at the 

facility except as described in Clause 67 of this Licence unless otherwise approved by the 
Director.  Any approval will include consultation with, and acceptance in writing from, the 
Community Liaison Committee and the Manitoba Hazardous Waste Management Corporation 
Board. 
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69. The Licencee shall not treat any hazardous waste at the facility at any location other than the 
process buildings PB1, PB2, PB3, PB4, PB5 and PB6 and the tank farm and the bulk materials 
and sludges cells. 

 
70. The Licencee shall configure the air pollution control devices in accordance with the application 

dated March 22, 2013 and the plan submitted as per Clause 63 of this Licence. 
 

71. The Licencee shall install appropriate instrumentation at the discharge of the air pollution control 
devices so that the devices can be continuously monitored for the air emissions that are being 
controlled.  
 

72. The Licencee shall not operate the air pollution control devices except as described in Clause 71 
of this Licence unless otherwise approved by the Director. Any approval will include 
consultation with, and acceptance in writing from, the Community Liaison Committee and the 
Manitoba Hazardous Waste Management Corporation Board. 

 
73. The Licencee shall keep, for the inspection of an Environment Officer, the most recent 24 

months record of the continuously monitored air emission measurements and all maintenance 
performed on the air pollution control devices and monitoring instruments. 

 
Respecting Wastewater Emissions 
 

74. The Licencee shall not discharge wastewater beyond the boundaries of the facility unless: 
a) the wastewater meets criteria as identified in “Schedule B” attached to this Licence; and 
b) written approval for discharge is received from the Director. 

 
75. The Licencee shall not discharge any wastewater to the large retention ponds at the north 

boundary of the facility. 
 

76. The Licencee shall provide a control structure at the discharge location of the large retention 
ponds such that uncontrolled or accidental discharge is prevented. 

 
77. The Licencee shall direct all sanitary wastes only to a holding tank(s) properly designed to 

contain sanitary wastes. 
 

78. The Licencee shall direct all wastewater generated as a result of any activity at the facility, other 
than the treatment of hazardous waste, to a sump or sumps properly designed to contain such 
liquids. 
 

79. The Licencee shall manage all liquids collected in sumps at the facility in a manner approved by 
the Director. 

 
 

MONITORING 
 

80. The Licencee shall provide to the Director, within 30 days of the issuance of this Licence, a 
scaled area map showing all monitoring locations and site drainage. 
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Respecting Ambient Air Monitoring 
 

81. The Licencee shall monitor the ambient air according to the following: 
 

Frequency Parameters Locations* 

Monthly - May to 
October 

VOC’s A1 and A2 

 
Alternating Month 

May to October 

Particulates/Arsenic; 
Cadmium; Chromium; 

Copper; Lead; Mercury; 
Nickel; Zinc 

A1 and A2  

 * locations as identified in Clause 80 of this Licence. 
 
Respecting Soil Monitoring 
 

82. The Licencee shall monitor the soil according to the following: 
 

Frequency Parameters Locations* 

 
Every Three Years 

Arsenic; Cadmium; 
Chromium; Copper; Lead; 

Nickel; Zinc, Mercury; 
BTEX; PHC CWS; PAH. 

 
A1, A2 and A3 

 

 * locations as identified in Clause 80 of this Licence. 
 
Respecting Groundwater Monitoring 
 

83. The Licencee shall monitor groundwater according to the following: 
 

Frequency Parameters Locations* 

Annually  BTEX; Arsenic; Cadmium; 
Chromium; Copper; Lead; 

Mercury; Nickel; 
Zinc/pH/Calcium; 

Magnesium; Sodium; 
Potassium; Chloride; Nitrate; 

Sulphate; Total Organic 
Carbon; Total Dissolved 

Solids/Static level prior to 
purging if possible or 

sampling 

 

OMW1; OMW2; 
OMW3; OMW4; 
OMW5; OMW6; 

OMW7 

 

 * locations as identified in Clause 80 of this Licence. 
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84. The Licencee shall provide to the Director, within 60 days of the issuance of this Licence, 
revised protocols for all sampling that will be carried out at the facility. 

 
Respecting Surface Water Monitoring 
 

85. The Licencee shall monitor large retention ponds water according to the following: 
 

Frequency Parameters Locations* 

 
Prior to discharge 

 BTEX;  PAH’s;  Arsenic; 
Cadmium; Chromium; 

Copper; Lead; Mercury; 
Nickel; Zinc/Bioassay 

 
Discharge points 

 

 * locations as identified in Clause 83 of this Licence. 
 
 

TRAINING REQUIREMENTS 
 

Respecting Trained Personnel 
 

86. The Licencee shall provide and maintain training for all persons who will be assigned duties at 
the facility in: 

a) the Transportation of Dangerous Goods Regulations; and 
b) the procedures pertaining to the operation of the facility including spill response. 

 

The records of this training shall be made available to an Environment Officer upon request. 
 

87. The trained personnel shall be on site at all times when the facility is open to receive hazardous 
waste. 
 
 

FACILITY SECURITY 
 

Respecting Facility Security 
 

88. The Licencee shall maintain a fully operational security system as described in the application 
dated March 22, 2013 and the proposal dated July 25, 2014, or an equivalent security system 
approved by the Director. 

 
 

FACILITY INSPECTION 
 

Respecting Facility Inspection 
 
89. The Licencee shall conduct regular inspections of the facility to ensure that all pieces of 

equipment and the storage and treatment operations are operated in a manner that will not 
negatively impact the environment. Any deficiencies detected during these regular inspections, 
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that might negatively impact the environment shall be promptly corrected. The inspection must 
include, as applicable, an observation of: 

a) the condition of every hazardous waste container and all piping and ancillary 
equipment; 

b) the condition of the secondary containment system and of any other mechanism that 
prevents the release of hazardous waste;  

c) any indications of a release of hazardous waste or of any deterioration of containers, 
piping, ancillary equipment or a secondary containment system that increases the 
likelihood of a release; and 

d) recommendations for remedial action and actions undertaken. 
 

90. The Licencee shall record each inspection required by Clause 89 of this Licence. The record 
shall include the date of the inspection, the name of the person who conducted the inspection and 
the observations made by that person during the inspection. 

 
 

CONTINGENCY PLAN REQUIREMENTS 
 
Respecting Emergency Response Contingency Plan  
 

91. The Licencee shall prepare and maintain an emergency response contingency plan in accordance 
with the Canadian Centre for Occupational Health and Safety “Emergency Response Planning 
Guide” or other emergency planning document acceptable to the Director. 

 
92. The emergency response contingency plan shall be designed to minimize hazards from fires, 

explosions or any unplanned release of hazardous waste or contaminants. 
 
93. A copy of the emergency response contingency plan shall be kept on site and emergency 

response information must be posted in a conspicuous location. 
 
 

SPILL RESPONSE 
 
Respecting Spills  
 

94. The Licencee shall, in the case of physical or mechanical equipment breakdown or process upset 
where such breakdown or process upset results or may result in the release of a contaminant in 
an amount or concentration, or at a level or rate of release, that causes or may cause a significant 
adverse effect, immediately report the event by calling the 24-hour environmental accident 
reporting line at 204-944-4888 (toll-free 1-855-944-4888). The report shall indicate the nature of 
the event, the time and estimated duration of the event and the reason for the event. 

 
95. The Licencee shall, following the reporting of an event pursuant to Clause 94, 

a) identify the repairs required to the mechanical equipment; 
b) undertake all repairs to minimize unauthorized discharges of a contaminant; 
c) complete the repairs in accordance with any written instructions of the Director or an 

Environment Officer; and 
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d) submit a report to the Director about the causes of breakdown and measures taken, within 
one week of the repairs being done. 

 
96. The Licencee shall take action to promptly clean up any spill or leakage and repackage the waste 

if any hazardous waste container leaks, cracks or otherwise causes a spill during loading or 
unloading. Any material resulting from such a cleanup shall be handled as hazardous waste and 
shall be packaged and disposed of in accordance with applicable regulations. 
 

97. The Licencee shall equip the facility with spill cleanup equipment and supplies.  
 
 

OPERATING REQUIREMENTS 
 

98. The Licencee shall manage all solid wastes generated at the facility such that all garbage, solid 
waste, liquid waste, bulky metallic waste and industrial waste as defined in Manitoba Regulation 
150/91 respecting Waste Disposal Grounds, as amended from time to time, shall be disposed of 
in a waste disposal ground operating under the authority of a permit issued pursuant to the said 
Regulation.  Any other solid waste to be disposed of off-site, must be disposed of in a manner 
approved in writing by the Director. 
 

99. The Licencee shall neither store nor treat, except as indicated, the following hazardous waste at 
the facility without the written approval of the Director: 

a) store but not treat hazardous waste containing polychlorobiphenyls (PCBs) that are 
received in small quantities as part of household hazardous waste programs; 

b) store but not treat hazardous waste containing radioactive material that are received in 
small quantities as part of household hazardous waste programs; 

c) infectious hazardous waste; 
d) store but not treat biomedical hazardous waste excepting pharmaceuticals and  preserved 

specimens received periodically from research facilities or clinical laboratories; 
e) store but not treat explosives excepting ammunition, flares or fireworks received in small 

quantities as part of household hazardous waste programs; and 
f) hazardous waste which is readily capable of detonation or of explosive decomposition or 

reaction at normal temperature and pressure. 
 
 

REPORTING REQUIREMENTS 
 
Respecting Record Keeping 
 

100. The Licencee shall maintain, on a daily basis, written records and any amendments, revisions or 
modifications to these records reflecting the operation of the facility.  These records shall be kept 
available for inspection by an Environment Officer. 

 
Respecting Annual Reporting 
 

101. The Licencee shall, unless otherwise approved by the Director, on or before the 15th day of April 
of each year, submit to the Director an annual report with respect to all activities at the facility 
conducted pursuant to this Licence during the previous calendar year. The report shall be made 
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available to the public and the Rural Municipality of Montcalm.  The format of the report shall 
be approved by the Director and contain, as a minimum, the following information. 

a) the amount and type of each hazardous waste received and subsequently bulked for 
shipment to off-site disposal; 

b) the amount and type of hazardous waste received and treated by the facility, including 
any residuals; 

c) the amount and type of stabilized material received and subsequently deposited at the 
repository cell; 

d) the amount and type of hazardous waste managed at the evaporator, including any 
residuals; 

e) a summary of the hazardous waste characterization data; 
f) all calibration and equipment maintenance records; 
g) summary reports and details of all incidents that require implementation of the 

contingency plan; and 
h) with respect to the monitoring programs: 

i. the date(s),  location and time(s) of sampling or measurements; 
ii. the date(s) analyses were performed; 

iii. the individual(s) who performed the analyses; 
iv. documentation to verify the appropriate certification of the laboratory used to 

perform the analyses; 
v. quality assurance and quality control data; and 

vi. the analytical results of all monitoring. 
 

102. Any approval by the Director for changes with respect to the requirements of Clause 101 of this 
Licence will include consultation with, and acceptance in writing from, the Community Liaison 
Committee and the Manitoba Hazardous Waste Management Corporation Board. 

 
Respecting Decommissioning 
 

103. The Licencee shall submit to the Director, for approval, one year in advance of the projected date 
for commencing the decommissioning of the facility or when it becomes evident that the closure 
of the facility is imminent, a detailed Closure Plan outlining the measures proposed to address 
environmental and health issues which might arise in the course of, and subsequent to, the 
decommissioning of the facility and implement the approved Closure Plan in accordance with a 
time frame satisfactory to the Director. 

 
 

REVIEW AND REVOCATION 
 

A. This Licence replaces Licence No. 58 HW S2 RRR which is hereby rescinded. 
 

B. If, in the opinion of the Director, the Licencee has exceeded or is exceeding or has or is failing to 
meet the restrictions or conditions set out in this Licence, or in the opinion of the Director a 
hazardous situation exists, the Director may, temporarily or permanently, terminate, vary or 
suspend this Licence. 
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C. If, in the opinion of the Director, new evidence warrants a change in the specifications, limits, 
terms or conditions of this Licence, the Director may require the filing of a new application 
pursuant to The Dangerous Goods Handling and Transportation Act. 

 
 
 
 
 

   
 Tracey Braun, M.Sc. 
 Director 
 Dangerous Goods Handling 
  and Transportation Act 
 
 
Client File No.: 3440:20 
Consignor Registration No. MBG 02410 
Consignee Registration No. MBR 01829 
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Schedule “A” to 

Miller Environmental Corporation 
Licence No. 58 HW S2 RRRR 

 
Soil Sampling: 
 

1. The Licence shall provide a drilling rig, acceptable to the designated Environment Officer, to 
extract soil samples from the specified liner of the structure. This includes all liners constructed with 
clay. The drill rig shall have the capacity to drill to the maximum depth of the clay liner plus an 
additional 2 meters. The drill rig shall be equipped with both standard and hollow stem augers. The 
minimum hole diameter shall be 5 inches. 

 
2. For liners placed or found at the surface of the structure, the Licencee shall provide a machine, 
acceptable to the designated Environment Officer, capable of pressing a sampling tube into the liner 
in a straight line motion along the centre axis line of the sample tube and without sideways 
movement. 

 
3. Soil samples shall be collected and shipped in accordance with ASTM Standard D 1587 
(Standard Practice for the Thin-Walled Tube Sampling of Soils), D 4220 (Standard Practice for 
Preserving and Transporting Soil Samples) and D 3550 (Standard Practice for Ring-Lines Barrel 
Sampling of Soils). Thin-walled tubes shall meet the stated requirements including length, inside 
clearance ratio and corrosion protection. An adequate venting area shall be provided through the 
sampling head. 

 
4. At the time of sample collection, the designated Environment Officer Shall advise the Licencee 
as to the soil testing method that must be used on each sample. The oedometer method may be used 
for a sample where the Environment Officer determines that the soil sample is taken from an 
undisturbed clay soil which has not been remoulded and which is homogeneous and unweathered. 
The triaxial test shall be used for all samples taken from disturbed and remoulded soils or from non 
homogenous and weathered soils.   

 
5. The Licencee shall provide a report on the collection of soil samples to the designated 
Environment Officer and to the laboratory technician which includes but is not limited to the 
following: a plot plan indicating sample location, depth or elevation of sample, length of advance of 
the sample tube length of soil sample contained in the tube after its advancement, the soil test 
method specified by the Environment Officer for each soil sample and all necessary instructions 
from the site engineer to the laboratory technician. 

 
6. All drill and sample holes shall be sealed with bentonite pellets after the field drilling and 
sampling has been completed. 
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Schedule “A” to 
Miller Environmental Corporation 

Licence No. 58 HW S2 RRRR (cont’d) 
 
Soil Testing Methods: 
 

1. Triaxial Test Method 
 
a) The soil samples shall be tested for hydraulic conductivity using ASTM D5084 (Standard 

Test Method for Measurement of Hydraulic Conductivity of Saturated Porous Materials 
Using a Flexible Wall Permeameter). 
 

b) Soil specimens shall have a minimum diameter of 70 mm (2.75 inches) and a minimum 
height of 70 mm (2.75). The soil specimens shall be selected from a section of the soil 
sample which contains the most porous material based on a visual inspection. The hydraulic 
gradient shall not exceed 30 during sample preparation and testing. Swelling of the soil 
specimen should be controlled to adjust for the amount of compaction measured during 
sample collection and extraction from the tube and the depth or elevation of the sample. The 
effective stress used during saturation or consolidation of the sample shall not exceed 40 kPa 
(5.7 psi) or the specific stress level that is expected in the field location where the sample was 
taken, whichever is greater. 

 
c) The complete laboratory report, as outlined in ASTM D5804, shall be supplied for each soil 

sample collected in the field. 
 

2. Oedometer Test Method 
 
a) The soil samples shall be tested for hydraulic conductivity using ASTM D2435 (Standard 

Test Method for One-Dimensional Consolidation Properties of Soils). 
 

b) Soil specimens shall have a minimum diameter of 50 mm (2 inches) and a minimum height 
of 20 mm (0.8 inches). The soil specimens shall be selected from a section of the soil sample 
which contains the most porous material based on a visual inspection. The soil specimen 
shall be taken from an undisturbed soil sample. The soil specimen shall be completely 
saturated.  

 
c) The complete laboratory report, as outlined in ASTM D2435, shall be supplied for each soil 

sample collected in the field. 
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Schedule “B” to 
Miller Environmental Corporation 

Licence No. 58 HW S2 RRRR 
 

Wastewater or discharge from the large site retention ponds shall not contain contaminants, as described 
below, whose concentrations exceed the appropriate set of criteria for water use classification of the 
receiving waterways as may be specified in the most recent version of the Manitoba Surface Water 
Quality Objectives: 
 
Alkalinity (Total CaCO3) Lithium 
Colour Manganese 
Conductivity Mercury 
Dissolved oxygen Molybdenum 
Hardness (as CaCO3) Nickel 
Odour Selenium 
pH Silver 
Temperature Uranium 
Total Dissolved Solids Vanadium 
Turbidity Zinc 
Aluminum Chloride 
Antimony Fluoride 
Arsenic Nitrate (as N) 
Barium Nitrite (as N) 
Beryllium Sodium 
Boron Sulphate 
Cadmium Total Petroleum Hydrocarbons 
Chromium Benzene 
Cobalt Toluene 
Copper Ethyl Benzene 
Cyanide (free) Xylenes 
Iron  
Lead  
 
Wastewater or discharge from the large site retention ponds shall not be acutely lethal to water fleas, as 
determined by means of a 48-hour exposure period which results in mortality to more than 50 percent of 
the test water fleas exposed to undiluted discharge water, with the test carried out in accordance with 
section 5 or 6 of the Reference Method for Determining the Acute Lethality of Effluent to Daphnia 
magna, outlined in Environment Canada’s Report, EPS 1/RM/14 July 1990, or any future amendment 
thereto. 
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Sustainable Development

Environmental Stewardship Division

Environmental Approvals Branch

1007 Century Street, Winnipeg, Manitoba R3H OW4

T 204 945-8321 F 204 945-5229

www.gov.mb.ca/sd

CLIENT FILE NO.: 3440.20

August 26, 2019

Mr. Dave Howes

Miller Environmental Corporation

1803 Hekla Ave.

Winnipeg, MB R2R OK3

Dear Mr. Howes:

Re: Expansion to Processing Cell Area - Dangerous Goods Handling and

Transportation Act Licence 58 HW 82 RRRR

Thank you for your June 12, 2019 letter and Notice of Alteration application regarding

Licence 58 HW S2 RRRR. The request is to allow for expansion of the Processing Cell Area

(Cell 5) and development of a separate sludge bin area for bulk unloading to decant liquids prior

to treatment. It is noted there is no change in the processes occurring on site.

Upon review of the amendment request, with the additional information provided, the

submission satisfies the requirements of Licence 58 HW S2 RRRR regarding Storage and

Treatment of Bulk Material and sludge. I have concluded that the environmental effects of the

proposed alterations will be insignificant, and, therefore, you are hereby authorized to carry out

the proposed amendment to develop the additional capacity for processing and waste

management subject to the following terms and conditions:

1. Construction and operation of the storage and treatment of bulk material and sludge cells

shall be carried out in accordance with Clauses 30 to 39 of Licence 58 HW S2 RRRR;

2. Receipt of approval for use for the cell and bins from an Environment Officer is required

prior to commissioning the new storage areas in accordance with Clause 35; and

3. As Constructed Drawings shall be submitted to the Department before December 1,2019.



-2-

Please be advised that this approval is contingent on the acceptance of a revised

Dangerous Goods Handling and Transportation Act Licence that will be issued in the near future.

If you have any questions regarding the revised licence, please contact Ms. Cory Graham,

Environmental Engineer at 204-250-7645 or by electronic mail at cory.graham@gov.mb.ca.

Yours sincerely,

Siobhan Burland Ross, M.Eng., P. Eng.

Director

The Dangerous Goods Handling and

Transportation Act

c: S. Kohler/T. Kneeshaw, Environmental Compliance and Enforcement

Citizen Liaison Committee

Manitoba Hazardous Waste Management Corporation

Public Registries
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Chelsey Gulak

From: Dave Howes
Sent: Thursday, October 10, 2019 4:53 PM
To: Paul Bauer; Yolo Ortiz; William Shannon
Cc: Richard Fontaine
Subject: Fwd: Retention Pond Discharge - file 3440.20

Importance: High

Hi guys, 
 
Below is our approval for release of the north pond.  Thanks. 
 
Dave Howes 
Director of Regulatory Affairs 
Miller Environmental Corporation 
ISO 9001 & 14001 & OHSAS 18001 
Direct: 204π925π9604  Mobile: 204π771π2004 
 
www.millerenvironmental.ca 
 
Sent from my Samsung Galaxy smartphone. 
 
 
ππππππππ Original message ππππππππ 
From: "Graham, Cory (SD)" <Cory.Graham@gov.mb.ca>  
Date: 2019π10π10 2:37 p.m. (GMTπ06:00)  
To: Dave Howes <daveh@millerenvironmental.mb.ca>  
Cc: "Friesen, Cordella (SD)" <Cordella.Friesen@gov.mb.ca>, "Hawryliuk, Yvonne (SD)" <Yvonne.Hawryliuk@gov.mb.ca>, 
"Burland Ross, Siobhan (SD)" <Siobhan.BurlandRoss@gov.mb.ca>, "Kohler, Shannon (SD)" 
<Shannon.Kohler@gov.mb.ca>, "Kneeshaw, Tyler (SD)" <Tyler.Kneeshaw@gov.mb.ca>  
Subject: FW: Retention Pond Discharge π file 3440.20  
 
  
Good Afternoon Dave, 
  
Department Staff have reviewed the language of the licence and the request received October 10, 2019 to discharge a 
portion of the surface water pond, also referred to as the ‘large retention ponds’ or ‘north pond’ in order to prevent 
overtopping or structural damage. 
  
As the large retention pond contains surface water, and not wastewater, the pond may be lowered in a controlled 
manner, in accordance with Clause 76 of Licence 58 HW S2 RRRR, effectively immediately.   
  
Correspondence from the department will follow.   
  
Regards, 
  



2

��������	�
 ���
���
   
Phone: (204) 250-7645  
Fax:   (204) 945-5229 
  
In the event of an Environmental Emergency please call the 24hr Environmental Emergency Response Line at 204‐944‐
4888 
  
  

From: Dave Howes <daveh@millerenvironmental.mb.ca>  
Sent: Octoberπ10π19 9:39 AM 
To: +WPG530 π Environmental Approvals Branch Director (SD) <EABDirector@gov.mb.ca> 
Cc: Paul Bauer <paulb@millerenvironmental.mb.ca>; Yolo Ortiz <yoloo@millerenvironmental.mb.ca> 
Subject: Retention Pond Discharge 
  
Hi Cordella, 
  
As per your conversation with Paul this morning, attached is Miller’s request for discharge of our retention pond.  If you 
have any questions or concerns, please feel free to contact me at your convenience.  Thanks. 
  
Dave Howes 
Director of Regulatory Affairs 
Miller Environmental Corporation 
ISO 9001 & 14001 & OHSAS 18001 
1803 Hekla Avenue, Winnipeg, MB R2R 0K3 
Direct: 204-925-9604  Mobile: 204-771-2004 
  

 
  
Hazardous Waste Management  Emergency Response Services  Specialty Recycling  Soil Treatment  PCB Management  
Confined Entry  Training  Project Management  Chemical & Container Supply  Tank Pump/Clean Out  Container 
Cleaning  Roll-off Services  Plastic Recycling  Custom Designed Bins  
  
This e-mail message is intended only for the person or entity to which it is addressed and is confidential, subject to copyright and may 
be legally privileged.  Any unauthorized review, use or disclosure is prohibited.  If you received this in error, please contact the sender 
and delete all copies of the e-mail together with any attachments. 
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DILLON CONSULTING 2019 

ENVIRONMENTAL GROUNDWATER 
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MILLER ENVIRONMENTAL CORPORATION
2019 Site Monitoring Report
Manitoba Environmental Centre (MEC)
Rural Municipality of Montcalm

April 2020  – 19-1255 





1558 Willson Place

Winnipeg, Manitoba

Canada

R3T 0Y4

Telephone

204.453.2301

Fax

204.452.4412

Dillon Consulting
Limited

April 19, 2020

aƛƭƭŜǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻǊǇƻǊŀǝƻƴ
1803 Hekla Avenue
Winnipeg, Manitoba
R2R 0K3

Miller Environmental CorporaƟon – 2019 Site Monitoring Report – Manitoba
Environmental Centre (MEC) Facility, Rev 1

Dear Mr. Dave Howes:

5ƛƭƭƻƴ /ƻƴǎǳƭǝƴƎ [ƛƳƛǘŜŘ ƛǎ ǇƭŜŀǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ȅƻǳ ǿƛǘƘ the 2019 Site Monitoring
Final Report ŦƻǊ ǘƘŜ aƛƭƭŜǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻǊǇƻǊŀǝƻƴΦ 

{ƘƻǳƭŘ ȅƻǳ ƘŀǾŜ ŀƴȅ ŦǳǊǘƘŜǊ ǉǳŜǎǝƻƴǎ ƻǊ ŎƻƳƳŜƴǘǎΣ ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ǘƘŜ ǳƴŘŜǊǎƛƎƴŜŘ 
at your convenience.

Sincerely,

DILLON CONSULTING LIMITED

Nanci Beaupre, C.E.T.
Project Manager

NLB:lw

For:
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Executive Summary
5ƛƭƭƻƴ /ƻƴǎǳƭǝƴƎ [ƛƳƛǘŜŘ ό5ƛƭƭƻƴύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ ǘƘŜ aƛƭƭŜǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻǊǇƻǊŀǝƻƴ όaƛƭƭŜǊύ ǘƻ 
conduct groundwater monitoring and sampling in accordance with their environmental licence 
No. 58 HW S2 RRRR at the Manitoba Environmental Centre (MEC) site which is located 8 km south of 
{ǘΦ WŜŀƴ .ŀǇǝǎǘŜΣ aŀƴƛǘƻōŀΣ ƛƴ ǘƘŜ wǳǊŀƭ aǳƴƛŎƛǇŀƭƛǘȅ όwΦaΦύ ƻŦ aƻƴǘŎŀƭƳΦ

As part of the 2019 Groundwater Program, Dillon evaluated the applicable guidelines for the 
ƎǊƻǳƴŘǿŀǘŜǊ ŀǘ ǘƘŜ ŦŀŎƛƭƛǘȅΦ  ¢ƘŜ ƎǳƛŘŜƭƛƴŜ ǎŜƭŜŎǝƻƴ ǿŀǎ ōŀǎŜŘ ƻƴ aŀƴƛǘƻōŀ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ 
DǳƛŘŀƴŎŜ ŘƻŎǳƳŜƴǘǎ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ǘƘŜ hƴǘŀǊƛƻ aƛƴƛǎǘǊȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǝƻƴ ŀƴŘ tŀǊƪǎ 
(formerly known as the Ministry of the Environment) Soil, Ground Water and Sediment Standards for 
groundwater in the absence of groundwater being used for drinking water purposes, agricultural water, 
ƛǊǊƛƎŀǝƻƴ ƻǊ ōŜƛƴƎ ŘƛǎŎƘŀǊƎŜŘ ƛƴǘƻ ŀ ŦǊŜǎƘǿŀǘŜǊ ŀǉǳŀǝŎ ƭƛŦŜ ǊŜŎŜǇǘƻǊΦ  

Dillon conducted groundwater monitoring and sampling from August 16 to 28, 2019.

The eleven (11) monitoring wells on site were sampled for BTEX, inorganic metals (arsenic, cadmium, 
ŎƘǊƻƳƛǳƳΣ ŎƻǇǇŜǊΣ ƭŜŀŘΣ ƳŜǊŎǳǊȅΣ ƴƛŎƪŜƭΣ ŀƴŘ ȊƛƴŎύ ŀƴŘ ǊƻǳǝƴŜ ŀƴŀƭȅǎƛǎ όǇIΣ ŎŀƭŎƛǳƳΣ ƳŀƎƴŜǎƛǳƳΣ 
sodium, potassium, chloride, nitrate, sulphate, total organic carbon and total dissolved solids).  Overall 
ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ƛƴ нлмф ŎƻƴŬǊƳǎ ŀ ǎǘŀōƭŜ ǘǊŜƴŘ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎŜŘ ǇŀǊŀƳŜǘŜǊǎΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǝƻƴ ƻŦ 
monitoring well OW-10; the remaining wells were below the applicable groundwater guidelines for the 
site.  Monitoring well OW-млΣ ǿƘƛŎƘ ǿŀǎ ƛƴǎǘŀƭƭŜŘ ƛƴ нлмтΣ ŎƻƴǘŀƛƴŜŘ ŀ ǎƻŘƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴ ƎǊŜŀǘŜǊ 
than the applicable guideline in 2019.  However, this is consistent with 2017 and 2018 results.  Though 
there are no applicable referenced guidelines available for sulphate, it should be noted that sulphate 
ŎƻƴŎŜƴǘǊŀǝƻƴǎ ŀǊŜ ŀƭǎƻ ŜƭŜǾŀǘŜŘ ŀǘ h²-10.  The elevated total dissolved solids (TDS) may be correlated 
ǘƻ ǘƘŜ ŜƭŜǾŀǘŜŘ ǎƻŘƛǳƳ ŀƴŘ ǎǳƭǇƘŀǘŜ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƻōǎŜǊǾŜŘ ŀǘ ǘƘƛǎ ƭƻŎŀǝƻƴ ŀƴŘ ǎƘƻǳƭŘ ōŜ ƳƻƴƛǘƻǊŜŘ 
ƛƴ ǘƘŜ ƴŜȄǘ ŀƴƴǳŀƭ ǎŀƳǇƭƛƴƎ ǇǊƻƎǊŀƳ ǘƻ ŜƴǎǳǊŜ ǎǘŀōƭŜ ŎƻƴŘƛǝƻƴǎΦ 

Based on the Ŭndings of the 2019 Groundwater Monitoring Program, groundwater at the facility is in 
compliance with their License requirements.  The next groundwater monitoring event should be 
conducted in 2020.
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1.0 Introduction
5ƛƭƭƻƴ /ƻƴǎǳƭǝƴƎ [ƛƳƛǘŜŘ ό5ƛƭƭƻƴύ ǿŀǎ ǊŜǘŀƛƴŜŘ ōȅ ǘƘŜ aƛƭƭŜǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻǊǇƻǊŀǝƻƴ όaƛƭƭŜǊύΣ ǘƻ 
complete the 2019 annual groundwater monitoring program (eleven (11) total monitoring well 
ƭƻŎŀǝƻƴǎύ ŀǘ ǘƘŜ aŀƴƛǘƻōŀ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ŜƴǘǊŜ όa9/ύ ƛƴ ǘƘŜ wǳǊŀƭ aǳƴƛŎƛǇŀƭƛǘȅ όwΦaΦύ ƻŦ aƻƴǘŎŀƭƳΦ 

The MEC Facility is a hazardous and industrial waste processing and transfer facility, located 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ у ƪƳ ǎƻǳǘƘ ƻŦ {ǘΦ WŜŀƴ .ŀǇǝǎǘŜΣ aŀƴƛǘƻōŀΣ ƛƴ ǘƘŜ wΦaΦ ƻŦ aƻƴǘŎŀƭƳΦ  ¢ƘŜ Dƭƻōŀƭ 
tƻǎƛǝƻƴƛƴƎ {ȅǎǘŜƳ όDt{ύ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ǎƛǘŜ ƛƴ ¦ƴƛǾŜǊǎŀƭ ¢ǊŀƴǎǾŜǊǎŜ aŜǊŎŀǘƻǊ ŀǊŜ мп¦ снлонп Ƴ 9 
5449693 m N.  The general layout of the site is shown in Figure 1 (appended).

The facility operates under licence No. 58 HW S2 RRRR, issued by Manitoba Sustainable Development
(MSD), Environmental Approvals Branch.
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2.0 2019 Monitoring Program
Dillon conducted the Groundwater Monitoring for the MEC Facility as per Clause 83 of the Licence No. 
58 HW S2 RRRR, dated November 3, 2015 (Client File Number 3440.20).  As per Clause 83, the 
groundwater monitoring program should be completed annually.  Dillon conducted the groundwater 
monitoring program from August 16 to August 28, 2019.
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3.0 Methodology

3.1 Health and Safety Plan
! IŜŀƭǘƘ ŀƴŘ {ŀŦŜǘȅ όIϧ{ύ tƭŀƴ ǿŀǎ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ ƛƴǾŜǎǝƎŀǝƻƴ ŀƴŘ ŜȄǇƭŀƛƴŜŘ ǘƻ ŀǇǇǊƻǇǊƛŀǘŜ 
personnel.  While details of the H&S Plan are not presented within this report, the fundamental purpose 
ƻŦ ǘƘŜ Ǉƭŀƴ ǿŀǎ ǘƻ ƛŘŜƴǝŦȅ ŀƴŘ ƳƛǝƎŀǘŜ ƘŀȊŀǊŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǿƻǊƪƛƴƎ ŀǊƻǳƴŘ ŀƴ ƛƴŘǳǎǘǊƛŀƭ ŦŀŎƛƭƛǘȅΣ 
ŀƴŘ ǇƻǘŜƴǝŀƭ ŎƻƴǘŀƳƛƴŀǝƻƴ ŜȄǇƻǎǳǊŜ ǊƛǎƪǎΦ  ¢ƘŜ Iϧ{ tƭŀƴ ƛƴŎƭǳŘŜŘ 5ƛƭƭƻƴΩǎ ǎǘŀƴŘŀǊŘ ŎƘŜŎƪƭƛǎǘ 
ƛŘŜƴǝŦȅƛƴƎ ǎƛǘŜ ƘŀȊŀǊŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƴǾŜǎǝƎŀǝƻƴΣ ŀƴŘ ǊŜƭƛŀƴŎŜ ƻƴ 5ƛƭƭƻƴΩǎ 
standard Ŭeld procedures.  Field personnel reviewed the H&S Plan and signed oũ prior to the start of the 
ǇǊƻƎǊŀƳΦ  5ƛƭƭƻƴ ŀƭǎƻ ǇŀǊǝŎƛǇŀǘŜŘ ƛƴ aƛƭƭŜǊΩǎ Iϧ{ tƭŀƴ ŦƻǊ ǘƘŜ ŦŀŎƛƭƛǘȅ ƛƴŎƭǳŘƛƴƎ ǊŜǾƛŜǿƛƴƎ ǘƘŜƛǊ Iϧ{ 
requirements and signing oũ prior to the start of the program.

3.2 Groundwater Sampling
Monitoring wells OW-1 through OW-11 (referenced as OWM’s within the environmental licence) were 
ƳƻƴƛǘƻǊŜŘ ŀƴŘ ǇǳǊƎŜŘ ƻƴ !ǳƎǳǎǘ мсΣ нлмфΣ ǳǎƛƴƎ ²ŀǘŜǊǊŀ ǘǳōƛƴƎΦ  9ŀŎƘ ǿŜƭƭ ǿŀǎ ǇǳǊƎŜŘ ŎƻƴǎŜŎǳǝǾŜƭȅ 
ǳƴǝƭ ǘƘǊŜŜ όоύ ǿŜƭƭ ǾƻƭǳƳŜǎ ƻŦ ǿŀǘŜǊ ǿŜǊŜ ǊŜƳƻǾŜŘΣ ƻǊ ǳƴǝƭ ǘƘŜ ǿŜƭƭ ǿŀǎ ŘǊȅΦ  hōǎŜǊǾŀǝƻƴǎ ƻŦ ǘƘŜ 
physical appearance of the purge water were noted.  

Monitoring wells OW-1 through OW-11 were sampled on August 22 or 28, 2019, for benzene, toluene, 
ethylbenzene and xylenes (BTEX), inorganic metals (arsenic, cadmium, chromium, copper, lead, 
ƳŜǊŎǳǊȅΣ ƴƛŎƪŜƭΣ ŀƴŘ ȊƛƴŎύ ŀƴŘ ǊƻǳǝƴŜ ŀƴŀƭȅǎƛǎ όǇIΣ ŎŀƭŎƛǳƳΣ ƳŀƎƴŜǎƛǳƳΣ ǎƻŘƛǳƳΣ ǇƻǘŀǎǎƛǳƳΣ ŎƘƭƻǊƛŘŜΣ 
nitrate, sulphate, total organic carbon, total dissolved solids).  The groundwater samples were collected 
ŀƴŘ ǇǊŜǎŜǊǾŜŘ ōȅ ƭŀōƻǊŀǘƻǊȅ ǇǊƻǾƛŘŜŘ ǇǊŜǎŜǊǾŀǝǾŜǎ ŀƴŘ ŎƻƴǘŀƛƴŜǊǎΦ  ¢ƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭƛƴƎ 
ƭƻŎŀǝƻƴǎ ŀǊŜ ǎƘƻǿƴ ƻƴ Figure 2 (appended).

The groundwater monitoring program was completed in accordance with Clause 83 of the License 
ǊŜǉǳƛǊŜƳŜƴǘǎΦ Lƴ ŀŘŘƛǝƻƴΣ ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ h²-8 to OW-11 were added to the 
groundwater monitoring network in 2017. 

3.3 Quality Assurance and Quality Control
The following Quality Assurance/Quality Control (QA/QC) procedures were employed during the Ŭeld 
ƛƴǾŜǎǝƎŀǝƻƴ ǇǊƻƎǊŀƳΥ

• DǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ŜǉǳƛǇƳŜƴǘ ǿŀǎ ŎƭŜŀƴŜŘ ǿƛǘƘ !ƭŎƻƴƻȄ ǎƻƭǳǝƻƴ ŀƊŜǊ ŜŀŎƘ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭ 
was completed;

• Groundwater samples were collected by a qualiŬed Ŭeld technician wearing disposal single-use nitrile 
gloves;

• Samples were collected by placing groundwater samples into laboratory-supplied containers;
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• LƳƳŜŘƛŀǘŜƭȅ ŀƊŜǊ ŎƻƭƭŜŎǝƻƴΣ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎΣ ƛƴŎƭǳŘƛƴƎ ŬŜƭŘ ŘǳǇƭƛŎŀǘŜǎΣ ǿŜǊŜ ǇƭŀŎŜŘ ƛƴ ŀ ŎƻƻƭŜǊ 
on ice and delivered to Bureau Veritas Laboratories (BV Labs) in Winnipeg, Manitoba;

• Field duplicates were labelled in the Ŭeld in such a manner that the lab was blind to the original 
groundwater sample as a QA/QC measure; 

• A chain-of-custody form was completed and included in each sample cooler;  
• BV Labs is an accredited laboratory under the Standards Council of Canada for the required analyses 

ŀƴŘ ŦƻƭƭƻǿŜŘ ǎǘŀƴŘŀǊŘ ŀƴŀƭȅǝŎŀƭ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎŜǎ ƻŦ ǘƘŜ ǎŀƳǇƭŜǎΤ ŀƴŘΣ
• {ŀƳǇƭŜǎ ǿŜǊŜ ŜȄǘǊŀŎǘŜŘ ŀƴŘ ŀƴŀƭȅȊŜŘ ōȅ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ǿƛǘƘƛƴ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ƘƻƭŘƛƴƎ ǝƳŜǎ ŦƻǊ 

each parameter analyzed unless notes in {ŜŎǝƻƴ сΦп.

5ƛƭƭƻƴ ǊŜǾƛŜǿŜŘ ǘƘŜ ŬŜƭŘ ŘǳǇƭƛŎŀǘŜ ǊŜǎǳƭǘǎΦ  wŜƭŀǝǾŜ ǇŜǊŎŜƴǘŀƎŜ ŘƛũŜǊŜƴŎŜǎ όwt5ύ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ 
between primary samples and corresponding blind Ŭeld duplicate samples.  Comparison of Ŭeld 
ŘǳǇƭƛŎŀǘŜǎ ŦƻǊ ǎŀƳǇƭŜǎ ǿƛǘƘ ǊŜǎǳƭǘǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ŬǾŜ όрύ ǝƳŜǎ ǘƘŜ ŘŜǘŜŎǝƻƴ ƭƛƳƛǘǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ 
ŀŎŎŜǇǘŀōƭŜ ƛŦ wt5 ǿŀǎ ƭŜǎǎ ǘƘŀƴ ол҈ ŀƴŘ ƛŦ ƻƴŜ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎ ǿŀǎ ƭŜǎǎ ǘƘŀƴ ŬǾŜ όрύ ǝƳŜǎ ǘƘŜ ŘŜǘŜŎǝƻƴ 
limit.  RPDs were also considered acceptable if the absolute diũerence was less than the value of the 
ŘŜǘŜŎǝƻƴ ƭƛƳƛǘΦ 

The Sample analysis was performed by BV Labs, located in Winnipeg, Manitoba.  BV Labs implemented 
an internal QA/QC program including laboratory duplicates, method blanks and matrix spikes to ensure 
data quality and integrity.  BV Labs is an accredited laboratory under the Standards Council of Canada 
ŦƻǊ ǘƘŜ ǊŜǉǳƛǊŜŘ ŀƴŀƭȅǎŜǎ ŀƴŘ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ŀƴŘ ŀƴŀƭȅǝŎŀƭ ƳŜǘƘƻŘǎ ǇŜǊŦƻǊƳŜŘ ŀǎ ǿŜƭƭ ŀǎ 
details of BV Labs QA/QC procedures are presented in the laboratory reports in Appendix A.

5ŀǘŀ ŎƻƭƭŜŎǘŜŘ ƛƴ ǘƘŜ ŬŜƭŘ ǿŀǎ ǘǊŀƴǎŎǊƛōŜŘ ǘƻ ǎǳƳƳŀǊȅ Řŀǘŀ ǘŀōƭŜǎΣ ŀƊŜǊ ǿƘƛŎƘ ǘƘŜ Řŀǘŀ ǿŜǊŜ ŎƻƴŬǊƳŜŘ 
ŀƎŀƛƴǎǘ ŬŜƭŘ ƴƻǘŜǎΦ  !ƴŀƭȅǝŎŀƭ Řŀǘŀ ǿŜǊŜ ǊŜŎŜƛǾŜŘ ŦǊƻƳ .± [ŀōǎ ōƻǘƘ ƛƴ ƘŀǊŘ ŎƻǇȅ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ŦƻǊƳŀǘΦ  
Data were transferred electronically to a database (ESdat) for analysis in excel spreadsheets and 
conŬrmed against the laboratory reports.

The QA/QC procedures are intended to demonstrate that samples collected and tested adequately 
ǊŜǇǊŜǎŜƴǘ ŎƻƴŘƛǝƻƴǎ ŀǘ ǘƘŜ ǎƛǘŜΦ



Miller Environmental Corporation
2019 Site Monitoring Report - Rural Municipality of Montcalm
April 2020  – 19-1255

5

4.0 Field Observations

4.1 Groundwater Monitoring
Groundwater levels were measured on August 16, 2019, and again during the sampling program on 
!ǳƎǳǎǘ ннΣ нлмфΦ  DǊƻǳƴŘǿŀǘŜǊ ƭŜǾŜƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ǿŜǊŜ ƛƴƛǝŀƭƭȅ ǊŜŎƻǊŘŜŘ ƛƴ ƳŜǘǊŜǎ ōŜƭƻǿ ǘƘŜ ǘƻǇ ƻŦ 
casing (mbTOC) units and then converted to metres below ground surface (mbgs) and metres above sea 
level (masl) based on the benchmark established during the topographic survey conducted by Altus 
DŜƻƳŀǝŎǎ ƛƴ нлмтΦ  DǊƻǳƴŘǿŀǘŜǊ ƭŜǾŜƭǎ ǊŀƴƎŜŘ ŦǊƻƳ мΦрн ƳōƎǎ ƛƴ h²-4 to 4.18 mbgs in OW-5 
(August 16, 2019) and 1.120 OW-9 to 5.950 mbgs in OW-2 (August 22, 2019).  These levels corresponded 
ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ŜƭŜǾŀǝƻƴǎ ƻŦ ноуΦпуп Ƴŀǎƭ όh²-4) to 235.488 masl (OW-5) on August 16, 2019, and 
237.722 masl (OW-9) and 234.750 masl (OW-нύΦ  ¢ƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ƅƻǿ ŘƛǊŜŎǝƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ 
August нлмф ǇǊƻƎǊŀƳ ƛǎ ƛƴŘŜǘŜǊƳƛƴŀǘŜΦ  IƛƎƘŜǊ ƎǊƻǳƴŘǿŀǘŜǊ ŜƭŜǾŀǝƻƴǎ ŀǇǇŜŀǊ ǘƻ ƻŎŎǳǊ ƛƴ ǘƘŜ ŎŜƴǘǊŀƭ 
area of the site near the Process Buildings (PB2 and PB5) followed by a radial ƅow towards the 
northwest and southeast.  The process buildings may be inƅuencing the local groundwater ƅow 
ŘƛǊŜŎǝƻƴǎ ŀƴŘ Ƴŀȅ ōŜ ǇǊŜǾŜƴǝƴƎ ǘƘŜ ŘŜǘŜǊƳƛƴŀǝƻƴ ƻŦ ŀƴ ƻǾŜǊŀƭƭ ƎǊƻǳƴŘǿŀǘŜǊ ƅƻǿ ŘƛǊŜŎǝƻƴΦ  ¢ƘŜ 
groundwater ƅow contours are shown in Figure 3 and Figure 4 (appended) for the August 22 and 
August ну ǿŀǘŜǊ ƭŜǾŜƭ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ǊŜǎǇŜŎǝǾŜƭȅΦ  ¢ƘŜ ŜȄǇŜŎǘŜŘ ǊŜƎƛƻƴŀƭ ƎǊƻǳƴŘǿŀǘŜǊ ƅƻǿ ŘƛǊŜŎǝƻƴ ƛǎ 
to the east towards the Red River based on available groundwater maps for the area.  Groundwater 
levels are presented in the appended Table 1 (appended). 

CƛŜƭŘ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǇIΣ ŎƻƴŘǳŎǝǾƛǘȅΣ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ƻȄƛŘŀǝƻƴ ǊŜŘǳŎǝƻƴ ǇƻǘŜƴǝŀƭ όhwtύ ǿŜǊŜ 
ǊŜŎƻǊŘŜŘ ǳǎƛƴƎ ŀ ŎŀƭƛōǊŀǘŜŘ IƻǊƛōŀ aǳƭǝ-Parameter water quality meter.  Groundwater Ŭeld 
measurements were collected during groundwater sampling.  A review of the results indicated:

• pH ranged from 6.26 (OW-9) to 7.45 (OW-5);
• /ƻƴŘǳŎǝǾƛǘȅ ǊŀƴƎŜŘ ŦǊƻƳ мΦрл Ƴ{κŎƳ όh²-11) to 25.70 mS/cm (OW-10);
• Temp ranged from 7.45°C (OW-5) to 13.21°C (OW-7); and,
• ORP ranged from -93.0 mV (OW-9) to 191.0 (OW-3).

Groundwater quality parameters are provided in Table 1 (appended).
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5.0 Regulatory Guidelines

5.1 Land Use
¢ƘŜ hƴǘŀǊƛƻ aƛƴƛǎǘǊȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘΣ /ƻƴǎŜǊǾŀǝƻƴ ŀƴŘ tŀǊƪǎ όa9/tύ {ƻƛƭΣ DǊƻǳƴŘ ²ŀǘŜǊ ŀƴŘ {ŜŘƛƳŜƴǘ 
Standards outline guidelines for the environmental quality of a site based upon the land use at the 
subject site.  Land use is assigned according to the following categories: Industrial, Commercial, 
wŜǎƛŘŜƴǝŀƭκtŀǊƪƭŀƴŘ ŀƴŘ !ƎǊƛŎǳƭǘǳǊŀƭΦ  .ŀǎŜŘ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ƭŀƴŘ ǳǎŜ ŀǎ ŀƴ ƛƴŘǳǎǘǊƛŀƭ ŦŀŎƛƭƛǘȅ ǿƛǘƘ 
restricted access to the general public, the land use is classiŬed as Industrial.

5.2 Receptors
! ōǊƛŜŦ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǇƻǘŜƴǝŀƭ ǊŜŎŜǇǘƻǊǎ ǘƘŀǘ Ƴŀȅ ōŜ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘŜ ǎƛǘŜ ŀƴŘ ǘƘŜ ǊŀǝƻƴŀƭŜ ŦƻǊ 
ǎŜƭŜŎǝƻƴ ƻǊ ǇŀǘƘǿŀȅ ŜƭƛƳƛƴŀǝƻƴ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ Table 5-1 below.

Table 5-1:  Exposure Pathway Summary Table

Exposure 
Pathway Applicability wŀǝƻƴŀƭŜ

Human Health Exposure Pathways

Direct Contact Yes Areas of the site are accessible to the public and workers, and therefore 
ŜȄǇƻǎǳǊŜ ǘƻ ǘƘŜ ǇǳōƭƛŎ ƛǎ ŀ ǇƻǘŜƴǝŀƭΦ 

Vapour 
LƴƘŀƭŀǝƻƴ Yes The site contains an industrial building, which is expected to remain for the 

foreseeable future.

Potable 
Groundwater No

The facility receives its potable drinking water from municipally supplied water.  
Lƴ ŀŘŘƛǝƻƴΣ ŀ ƎǊƻǳƴŘǿŀǘŜǊ ǿŜƭƭ ǎŜŀǊŎƘ ƻŦ ǘƘŜ ŀǊŜŀ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀƴ ŀōǎŜƴŎŜ ƻŦ 
ŘƻƳŜǎǝŎ ǿŀǘŜǊ ǿŜƭƭǎ ǿƛǘƘƛƴ рлл Ƴ ŦǊƻƳ ǘƘŜ ǎƛǘŜΦ    

Ecological Health Exposure Pathways

Ecological Soil 
Contact Yes

The surface material at the site was mostly grass, topsoil or Ŭll with limited 
surface cover, plants and terrestrial invertebrates present in soils are 
applicable. 

Groundwater 
Check – 
Livestock & 
LǊǊƛƎŀǝƻƴ

No
Livestock watering was not expected to occur within 500 m from the site.  In 
ŀŘŘƛǝƻƴΣ ŀ ƎǊƻǳƴŘǿŀǘŜǊ ǿŜƭƭ ǎŜŀǊŎƘ ƻŦ ǘƘŜ ŀǊŜŀ ƛƴŘƛŎŀǘŜǎ ŀƴ ŀōǎŜƴŎŜ ƻŦ 
ƭƛǾŜǎǘƻŎƪ ŀƴŘ ƛǊǊƛƎŀǝƻƴ ǿŀǘŜǊ ǿŜƭƭǎ ǿƛǘƘƛƴ рлл Ƴ ƻŦ ǘƘŜ ǎƛǘŜΦ

Groundwater 
Check – !ǉǳŀǝŎ 
Life

No The nearest surface water body is the Red River approximately 2.5 km to the 
Ŝŀǎǘ ƻŦ ǘƘŜ ǎƛǘŜΦ  !ǎ ǎǳŎƘΣ ǘƘŜ ŀǉǳŀǝŎ ƭƛŦŜ ǇŀǘƘǿŀȅ ǿŀǎ ƴƻǘ ŀǇǇƭƛŎŀōƭŜΦ 

Oũ-Site 
aƛƎǊŀǝƻƴ /ƘŜŎƪ Yes tǊƻǘŜŎǝǾŜ ƻŦ ƳƻǊŜ ǎŜƴǎƛǝǾŜ ƭŀƴŘ ǳǎŜǎΦ

Management 
Limits Yes tǊƻǘŜŎǝǾŜ ƻŦ ƳƻǊŜ ǎŜƴǎƛǝǾŜ ƭŀƴŘ ǳǎŜǎΦ
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The most stringent of the applicable guidelines presented above was used as the selected guidelines for 
ǘƘŜ ǎƛǘŜ ŀƴŘ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŀǇǇŜƴŘŜŘ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŀƭȅǝŎŀƭ Řŀǘŀ ǘŀōƭŜǎΦ 

¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ŎǊƛǘŜǊƛŀ ǎŜƭŜŎǘŜŘ ŦƻǊ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ŀƴŀƭȅǝŎŀƭ ǊŜǎǳƭǘǎ ŀǘ ǘƘŜ ǎƛǘŜ ŀǊŜ ǊŜŦŜǊŜƴŎŜŘ ŀƴŘ 
described in more detail below.

Groundwater
• In the absence of potable drinking water the Ontario MECP Soil, Ground Water and Sediment 

Standards (April 15, 2011) ¢ŀōƭŜ оΥ Cǳƭƭ 5ŜǇǘƘ DŜƴŜǊƛŎ {ƛǘŜ /ƻƴŘƛǝƻƴ {ǘŀƴŘŀǊŘǎ ƛƴ ŀ bƻƴ-Potable 
DǊƻǳƴŘǿŀǘŜǊ /ƻƴŘƛǝƻƴ ƘŀǾŜ ōŜŜƴ ŀǇǇƭƛŜŘΦ

As per Table 5-1 groundwater from the site is not being used for drinking water purposes, agricultural 
ǿŀǘŜǊƛƴƎΣ ƛǊǊƛƎŀǝƻƴ ƻǊ ōŜƛƴƎ ŘƛǎŎƘŀǊƎŜŘ ƛƴǘƻ ŀ ŦǊŜǎƘǿŀǘŜǊ ŀǉǳŀǝŎ ƭƛŦŜ ǊŜŎŜǇǘƻǊΦ  ¢ƘŜ ƎǳƛŘŜƭƛƴŜ ǎŜƭŜŎǝƻƴ 
ƛǎ ōŀǎŜŘ ƻƴ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŦǊƻƳ a{5 ƛƴŎƭǳŘƛƴƎ ǘƘŜ !ǎǎŜǎǎƳŜƴǘ /ǊƛǘŜǊƛŀ ŦƻǊ DǊƻǳƴŘǿŀǘŜǊ όнлмсύ ŀƴŘ 
Standards for LandŬlls in Manitoba (2016).  MSD’s Assessment Criteria for Groundwater (2016) indicates 
that if there are no applicable criteria developed by CCME or Health Canada, therefore, MSD will accept 
ŎǊƛǘŜǊƛŀ ŦǊƻƳ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ŀƴŘ ƧǳǊƛǎŘƛŎǝƻƴǎ ƛƴŎƭǳŘƛƴƎ hƴǘŀǊƛƻ a9/tΦ 
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6.0 Groundwater Sampling Results

6.1 Groundwater
Eleven (11) groundwater samples (OW-1 through OW-11) and one (1) Ŭeld duplicate were collected 
during the 2019 Groundwater Monitoring Program to determine the presence/absence of groundwater 
ŎƻƴǘŀƳƛƴŀǝƻƴ ŀǎ ǇŜǊ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ŀƴŀƭȅǎƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ Table 6-1 below. 

Table 6-1: Summary of Groundwater Sampling and Sample Locations

Well ID Sample Analytical
GPS Samples

Easting Northing

1 OW-1
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620129 5449651

2 OW-2
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620131 5449611

3 OW-3
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620177 5449612

4 OW-4
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620353 5449656

5 OW-5
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620471 5449552

6 OW-6
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
619663 5450045

7 OW-7
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620013 5449648

8 OW-8
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620187 5449586

9 OW-9
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620242 5449589

10 OW-10
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
620193 5449653
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Well ID Sample Analytical GPS Samples

11 OW-11
BTEX, Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel,
Zinc, pH, Calcium, Magnesium, Sodium, Potassium, Chloride, Nitrate,

Sulphate, Total Organic Carbon, Total Dissolved Solids
619935 5449813

wŜǾƛŜǿ ƻŦ ǘƘŜ ŀƴŀƭȅǝŎŀƭ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀƭƭ ōǳǘ ƻƴŜ ƻŦ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǎǳōƳƛǧŜŘ ǿŜǊŜ 
non-detect or below the applicable guidelines in the analyzed parameters.  

Monitoring well OW-10 displayed the following exceedances to the applicable criteria:

• {ƻŘƛǳƳ ǿƛǘƘ ŀ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ оолл ƳƎκ[ όƎǳƛŘŜƭƛƴŜ ƻŦ нолл ƳƎκ[ύΦ

Monitoring well OW-10 was installed in the spring of 2017 and the groundwater monitoring program 
ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƛƴ ǘƘŜ Ŧŀƭƭ ƻŦ нлмтΦ  Lƴ нлмт ŀƴŘ нлмуΣ ǘƘŜ ǎƻŘƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴ ŀǘ h²-10 was 
3100 mg/L, exceeding the guideline by 800 mg/L. In the last several years (2013 to 2016) sodium 
ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƛƴ h²-1 to OW-7 have ranged from 191 mg/L to 2080 mg/L.  Future monitoring of the 
ǎƻŘƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƛƴ h²-мл ǿƛƭƭ ǇǊƻǾƛŘŜ ŀŘŘƛǝƻƴŀƭ Řŀǘŀ ǘƻ ŜǾŀƭǳŀǘŜ ƎǊƻǳƴŘǿŀǘŜǊ ŎƻƴŘƛǝƻƴǎ ŀǘ ǘƘƛǎ 
ƭƻŎŀǝƻƴΦ  

! ǎǳƳƳŀǊȅ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŀƭȅǝŎŀƭ ǊŜǎǳƭǘǎ ŦƻǊ ǘƘŜ ƭƛŎŜƴŎŜ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ǘƘŜ 
appended Table 2 (appended) and presented in Figure 5 όŀǇǇŜƴŘŜŘύΦ  ¢ƘŜ ƭŀōƻǊŀǘƻǊȅ ŎŜǊǝŬŎŀǘŜ ƻŦ 
ŀƴŀƭȅǎƛǎ ƛǎ ŀǧŀŎƘŜŘ ƛƴ Appendix A.

6.2 Historical Comparison
Historical groundwater results are summarized in Table 3 όŀǇǇŜƴŘŜŘύΣ ǊŜǎǇŜŎǝǾŜƭȅΦ  DǊŀǇƘƛŎŀƭ 
ǊŜǇǊŜǎŜƴǘŀǝƻƴǎ ƻŦ ǘƘŜ ǘŜƳǇƻǊŀƭ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ŀǊŜ ǎƘƻǿƴ ŦƻǊ ƪŜȅ ƛƴŘƛŎŀǘƻǊ ǇŀǊŀƳŜǘŜǊǎ όŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ 
the License for the facility) in Appendix B.

Lƴ ŜǾŀƭǳŀǝƴƎ ǾŀǊƛŀǝƻƴǎ ōŜǘǿŜŜƴ ȅŜŀǊǎΣ ƛǘ ƛǎ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ нлмт ǘƻ нлмф ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭƛƴƎ 
programs were conducted for dissolved metals (Ŭeld Ŭltered) whereas previous sampling programs 
ǿŜǊŜ ŎƻƳǇƭŜǘŜŘ ŦƻǊ ǘƻǘŀƭ ƳŜǘŀƭǎΦ  !ƴ ŀƴŀƭȅȊŜŘ ǎŀƳǇƭŜ ŦƻǊ ǘƻǘŀƭ ƳŜǘŀƭǎ ƛƴŎƭǳŘŜǎ ǎƻƛƭ ǇŀǊǝŎǳƭŀǘŜǎ ǿƛǘƘƛƴ 
ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ƳŀǘǊƛȄ ŀƴŘ ǊŜǇƻǊǘŜŘ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ŀǊŜ ƘŜŀǾƛƭȅ ŎƻǊǊŜƭŀǘŜŘ ǘƻ ǘǳǊōƛŘƛǘȅ ǿƛǘƘƛƴ ǘƘŜ 
ƎǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎΦ  ¢ƘŜ ƘƛǎǘƻǊƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ǿŀǎ ŎƻƴŘǳŎǝƴƎ ŀǎ ǇŜǊ ǘƘŜ tŜŜǊ wŜǾƛŜǿ ƻŦ ǘƘŜ 
1997 to 2008 Annual Compliance Monitoring Data as completed by Pinchin Environmental Limited in 
нлмл ŀƴŘ ǿŀǎ ƛƴ ŎƻƳǇƭƛŀƴŎŜ όtƛƴŎƘƛƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭΣ нлмлύΦ  IƻǿŜǾŜǊΣ ŎǳǊǊŜƴǘ ōŜǎǘ ǇǊŀŎǝŎŜǎ ƛƴŎƭǳŘŜ ǘƘŜ 
samples for metals to be Ŭeld Ŭltered using a 0.45 micron Ŭlter wherever possible (CCME 2016).  
{ŀƳǇƭƛƴƎ ŦƻǊ ŘƛǎǎƻƭǾŜŘ ƳŜǘŀƭǎ ƛǎ ƳƻǊŜ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ƻŦ ǘƘŜ ƳƻōƛƭŜ ƳŜǘŀƭ ǇŀǊŀƳŜǘŜǊǎ ǿƛǘƘƛƴ ǘƘŜ 
groundwater and is more consistent for comparison between sampling events.  It is recommended that 
further monitoring occurs for dissolved metals.  
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aƛƭƭŜǊΩǎ нлмс !ƴƴǳŀƭ hǇŜǊŀǝƻƴǎ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ ƛŘŜƴǝŬŜŘ ǘƘŜ ǇƻǘŜƴǝŀƭ ƻŦ 
ƛƴŎǊŜŀǎƛƴƎ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƛƴ h²-3.  Dillon’s 2017 Environmental Program assisted in re-
ŜǾŀƭǳŀǝƴƎ ǘƘŜǎŜ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ǘƘǊƻǳƎƘ ǊŜŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎΣ ǎŀƳǇƭƛƴƎ ŦƻǊ 
dissolved instead of total metal parameters, and the re-ŜǾŀƭǳŀǝƻƴ ƻŦ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀΦ  !ǎ ŀ ǊŜǎǳƭǘ ƻŦ 
ǘƘŜǎŜ ƳƻŘƛŬŎŀǝƻƴǎ ǘƘŜ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ лΦллнф ƳƎκ[ ŀƴŘ ǘƘŜ ƘŜȄŀǾŀƭŜƴǘ ŎƘǊƻƳƛǳƳ 
ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ғлΦллм ƛƴ h²-3 remained below the applicable criteria of 0.81 and 0.14 mg/L 
ǊŜǎǇŜŎǝǾŜƭȅΦ Lƴ нлму ǘƘŜ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ǿŜǊŜ Φлллтп ƳƎκ[ ŀƴŘ ƛƴ нлмф ǘƘŜ ŎƘǊƻƳƛǳƳ 
ŎƻƴŎŜƴǘǊŀǝƻƴǎ ǿŜǊŜ лΦллну ƳƎκ[Σ ǊŜƳŀƛƴƛƴƎ ōŜƭƻǿ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀ ƻŦ лΦум ƳƎκ[Φ

DŜƴŜǊŀƭ ƻōǎŜǊǾŀǝƻƴǎ ŦǊƻƳ ǘƘŜ ǘŜƳǇƻǊŀƭ ƎǊŀǇƘǎ ƛƴŎƭǳŘŜΥ

• ¢ƘŜ ŜƭŜǾŀǘŜŘ ƭŜǾŜƭǎ ƻŦ ǎŜƭŜŎǘ ŀƴŀƭȅǝŎŀƭ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ǎƻŘƛǳƳ ƛƴ ǘƘŜ ǊŜŎŜƴǘƭȅ ƛƴǎǘŀƭƭŜŘ ƳƻƴƛǘƻǊƛƴƎ 
well OW-10 may be reƅected of the elevated TDS experienced in this well; 

• tŀǊŀƳŜǘŜǊǎΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǝƻƴ ƻŦ ǎƻŘƛǳƳ ƛƴ h²-10, remain well below the applicable groundwater 
guidelines for the site; and

• IƛǎǘƻǊƛŎŀƭ ǘǊŜƴŘǎ ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ ǘƘŜ DǊŀǇƘ ƻŦ ¢ŜƳǇƻǊŀƭ DǊƻǳƴŘǿŀǘŜǊ /ƻƴŎŜƴǘǊŀǝƻƴǎ ƛƴŘƛŎŀǘŜŘ 
groundwater at the site is overall stable. 

6.3 Field QA/QC Results
One (1) groundwater duplicate (OW-ф ŀƴŘ C5мύ ǿŜǊŜ ǎǳōƳƛǧŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ŬŜƭŘ v!κv/ ǇǊƻƎǊŀƳΦ  
The RPD for the groundwater duplicate was within the acceptable Quality Assurance ranges (i.e., RPD 
ƭŜǎǎ ǘƘŀƴ ол҈ ŀǘ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ŬǾŜ όрύ ǝƳŜǎ ǘƘŜ ŘŜǘŜŎǝƻƴ ƭƛƳƛǘύΦ  ! ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ 
QA/QC RPD values are shown for groundwater in Table 4 (appended). 

.ŀǎŜŘ ƻƴ ŬŜƭŘ ǇǊƻŎŜŘǳǊŜǎΣ ƭŀōƻǊŀǘƻǊȅ ƳŜǘƘƻŘǎΣ ǎŀƳǇƭƛƴƎ ǇǊƻƎǊŀƳ ŘŜǎƛƎƴ ŀƴŘ ŬŜƭŘ ƻōǎŜǊǾŀǝƻƴǎΣ 5ƛƭƭƻƴ 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŀƭȅǝŎŀƭ ǊŜǎǳƭǘǎ ǿŜǊŜ ŀŎŎŜǇǘŀōƭŜ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ƳƻƴƛǘƻǊƛƴƎ 
program.

6.4 Laboratory QA/QC Results
BV Labs conducted internal quality control tests using matrix spikes, spiked blanks, method blanks, 
ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƭŀō ŘǳǇƭƛŎŀǘŜǎΦ ¢ƻ ŀǎǎŜǎǎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŀƴŀƭȅǝŎŀƭ ŘŀǘŀΣ ŀ ǊŜǾƛŜǿ ƻŦ ǘƘŜ 
internal laboratory QA/QC results was completed and included a review of laboratory duplicate analysis, 
method blanks, surrogates, spike samples, and QA/QC standards.  A review of BV Lab’s Quality Control 
Report included in Appendix A indicated the following:

• ¢ƘŜ ŘŜǘŜŎǝƻƴ ƭƛƳƛǘǎ ǿŜǊŜ ŀŘƧǳǎǘŜŘ ƛƴ ǎŜǾŜǊŀƭ ǎŀƳǇƭŜǎ ŘǳŜ ǘƻ Řƛƭǳǝƻƴ ǘƻ ōǊƛƴƎ ŀƴŀƭȅǘŜ ǿƛǘƘƛƴ ǘƘŜ 
calibrated range.  Results of these parameters remained below the applicable guidelines; and,

• Matrix spikes exceeded the acceptance limits due to matrix interference.  A reanalysis of the results 
yielded similar results.

.ŀǎŜŘ ƻƴ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴ ŀōƻǾŜ ǘƘŜ ŀƴŀƭȅǝŎŀƭ Řŀǘŀ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ǾŀƭƛŘ ŀƴŘ ǊŜƭƛŀōƭŜ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 
this report.
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7.0 Conclusion and Recommendations
The 2019 Groundwater Monitoring Program consisted of the groundwater monitoring and sampling of 
eleven (11) groundwater wells (OW-1 to OW-11) as per the requirements stated in the environmental 
licence for the facility.  Based on a review of the monitoring program the following items are noted:

• !ƴ ŜǾŀƭǳŀǝƻƴ ƻŦ ǘƘŜ ƎǳƛŘŜƭƛƴŜ ǎŜƭŜŎǝƻƴ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŦƻǊ ǘƘŜ ǎƛǘŜ ŀƴŘ ǿŀǎ ōŀǎŜŘ ƻƴ a{5Ωǎ ƎǳƛŘŀƴŎŜ 
documents which included the Ontario MECP Soil, Ground Water and Sediment Standards for 
groundwater in the absence of groundwater being used as a for drinking water purposes, agricultural 
ǿŀǘŜǊΣ ƛǊǊƛƎŀǝƻƴ ƻǊ ōŜƛƴƎ ŘƛǎŎƘŀǊƎŜŘ ƛƴǘƻ ŀ ŦǊŜǎƘǿŀǘŜǊ ŀǉǳŀǝŎ ƭƛŦŜ ǊŜŎŜǇǘƻǊΦ  

• {ƻŘƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƛƴ ǘƘŜ ǿŜƭƭ ƛŘŜƴǝŬŜŘ ŀǎ h²-10 exceeded the applicable guidelines and these 
elevated levels are reƅected in the elevated TDS experienced in this well.  Sodium is a naturally 
occurring metal and as OW-10 and has had historical elevated levels in the 2017 and 2018 
ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳΦ  ¢ƘŜ ǎƻŘƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ǎƘƻǳƭŘ ōŜ ƳƻƴƛǘƻǊŜŘ ƛƴ ǘƘŜ ƴŜȄǘ 
ŀƴƴǳŀƭ ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ǘƻ ŜƴǎǳǊŜ ǎǘŀōƭŜ ŎƻƴŘƛǝƻƴǎΦ 

• aƛƭƭŜǊΩǎ нлмс !ƴƴǳŀƭ hǇŜǊŀǝƻƴǎ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ ƛŘŜƴǝŬŜŘ ǘƘŜ ǇƻǘŜƴǝŀƭ ƻŦ 
ƛƴŎǊŜŀǎƛƴƎ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƛƴ h²-3.  Dillon’s 2017 Environmental Program assisted in 
re-ŜǾŀƭǳŀǝƴƎ ǘƘŜǎŜ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ǘƘǊƻǳƎƘ ǊŜŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎΣ 
sampling for dissolved instead of total metal parameters, and the re-ŜǾŀƭǳŀǝƻƴ ƻŦ ŀǇǇƭƛŎŀōƭŜ ŎǊƛǘŜǊƛŀΦ  
!ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜǎŜ ƳƻŘƛŬŎŀǝƻƴǎΣ ǘƘŜ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ лΦллнф ƳƎκ[ ŀƴŘ ǘƘŜ ƘŜȄŀǾŀƭŜƴǘ 
ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ғлΦллм ƛƴ h²-3 remained below the applicable criteria of 0.81 and 0.14 
ƳƎκ[ ǊŜǎǇŜŎǝǾŜƭȅΦ ¢Ƙƛǎ ƳŜǘƘƻŘ ǿŀǎ ŎƻƴǝƴǳŜŘ ƛƴ нлму ŀƴŘ нлмф ǿƘŜǊŜ ǘƘŜ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ 
ǿŜǊŜ лΦллтп ƳƎκ[ ƛƴ нлму ŀƴŘ ƛƴ нлмф ǘƘŜ ŎƘǊƻƳƛǳƳ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ǿŜǊŜ лΦллну ƳƎκ[Σ ǊŜƳŀƛƴƛƴƎ 
below the applicable criteria of 0.81 mg/L.

• DǊƻǳƴŘǿŀǘŜǊ ǎŀƳǇƭŜǎ ǎƘƻǳƭŘ ŎƻƴǝƴǳŜ ǘƻ ōŜ ǎŀƳǇƭŜŘ ŦƻǊ ŘƛǎǎƻƭǾŜŘ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘŜ ƴŜȄǘ ŀƴƴǳŀƭ 
groundwater monitoring program (2020).

• ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ōŜ ǎǳōƳƛǧŜŘ ǘƻ a{5 ƛƴ ŎƻƴŎǳǊǊŜƴŎŜ ǿƛǘƘ ǘƘŜ [ƛŎŜƴǎŜ 
agreements.

• Review of sampling methodologies and applicable guidelines to the site should be periodically 
undertaken. 

Based on the Ŭndings of the 2019 Groundwater Monitoring Program for groundwater, the facility is in 
compliance with their License requirements. The next groundwater monitoring event should be 
conducted in 2020. 
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8.0 Limitations
¢Ƙƛǎ ǊŜǇƻǊǘ ǿŀǎ ǇǊŜǇŀǊŜŘ ŜȄŎƭǳǎƛǾŜƭȅ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎΣ ǇǊƻƧŜŎǘ ŀƴŘ ǎƛǘŜ ƭƻŎŀǝƻƴ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘΦ  
¢ƘŜ ǊŜǇƻǊǘ ƛǎ ōŀǎŜŘ ƻƴ ƛƴŦƻǊƳŀǝƻƴ ǇǊƻǾƛŘŜŘ ǘƻΣ ƻǊ ƻōǘŀƛƴŜŘ ōȅ 5ƛƭƭƻƴ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘΣ ŀƴŘ 
ŀǇǇƭƛŜǎ ǎƻƭŜƭȅ ǘƻ ǎƛǘŜ ŎƻƴŘƛǝƻƴǎ ŜȄƛǎǝƴƎ ŀǘ ǘƘŜ ǝƳŜ ƻŦ ǘƘŜ ǎƛǘŜ ǾƛǎƛǘΦ  !ƭǘƘƻǳƎƘ ŀ ǊŜŀǎƻƴŀōƭŜ ƛƴǾŜǎǝƎŀǝƻƴ 
ǿŀǎ ŎƻƴŘǳŎǘŜŘ ōȅ 5ƛƭƭƻƴΣ 5ƛƭƭƻƴΩǎ ƛƴǾŜǎǝƎŀǝƻƴ ǿŀǎ ƴƻǘ ŜȄƘŀǳǎǝǾŜ ŀƴŘ Ŏŀƴƴƻǘ ōŜ ŎƻƴǎǘǊǳŜŘ ŀǎ ŀ 
ŎŜǊǝŬŎŀǝƻƴ ƻŦ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŀƴȅ ŎƻƴǘŀƳƛƴŀƴǘǎ ŦǊƻƳ ǘƘŜ ǎƛǘŜΦ  wŀǘƘŜǊΣ 5ƛƭƭƻƴΩǎ ǊŜǇƻǊǘ ǊŜǇǊŜǎŜƴǘǎ ŀ 
ǊŜŀǎƻƴŀōƭŜ ǊŜǾƛŜǿ ƻŦ ŀǾŀƛƭŀōƭŜ ƛƴŦƻǊƳŀǝƻƴ ǿƛǘƘƛƴ ŀƴ ŀƎǊŜŜŘ ǿƻǊƪ ǎŎƻǇŜΣ ǎŎƘŜŘǳƭŜ ŀƴŘ ōǳŘƎŜǘΦ  Lǘ ƛǎ 
ǘƘŜǊŜŦƻǊŜ ǇƻǎǎƛōƭŜ ǘƘŀǘ ŎǳǊǊŜƴǘƭȅ ǳƴǊŜŎƻƎƴƛȊŜŘ ŎƻƴǘŀƳƛƴŀǝƻƴ ƻǊ ǇƻǘŜƴǝŀƭƭȅ ƘŀȊŀǊŘƻǳǎ ƳŀǘŜǊƛŀƭǎ Ƴŀȅ 
ŜȄƛǎǘ ŀǘ ǘƘŜ ǎƛǘŜΣ ŀƴŘ ǘƘŀǘ ǘƘŜ ƭŜǾŜƭǎ ƻŦ ŎƻƴǘŀƳƛƴŀǝƻƴ ƻǊ ƘŀȊŀǊŘƻǳǎ ƳŀǘŜǊƛŀƭǎ Ƴŀȅ ǾŀǊȅ ŀŎǊƻǎǎ ǘƘŜ ǎƛǘŜΦ  
CǳǊǘƘŜǊ ǊŜǾƛŜǿ ŀƴŘ ǳǇŘŀǝƴƎ ƻŦ ǘƘŜ ǊŜǇƻǊǘ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ŀǎ ƭƻŎŀƭ ŀƴŘ ǎƛǘŜ ŎƻƴŘƛǝƻƴǎΣ ŀƴŘ ǘƘŜ 
ǊŜƎǳƭŀǘƻǊȅ ŀƴŘ ǇƭŀƴƴƛƴƎ ŦǊŀƳŜǿƻǊƪǎΣ ŎƘŀƴƎŜ ƻǾŜǊ ǝƳŜΦ

¢Ƙƛǎ ǊŜǇƻǊǘ ǿŀǎ ǇǊŜǇŀǊŜŘ ōȅ 5ƛƭƭƻƴ ŦƻǊ ǘƘŜ ǎƻƭŜ ōŜƴŜŬǘ ƻŦ ǘƘŜ aƛƭƭŜǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻǊǇƻǊŀǝƻƴΦ  ¢ƘŜ 
ƳŀǘŜǊƛŀƭ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ǊŜƅŜŎǘǎ 5ƛƭƭƻƴΩǎ ōŜǎǘ ƧǳŘƎƳŜƴǘ ƛƴ ƭƛƎƘǘ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǝƻƴ ŀǾŀƛƭŀōƭŜ ǘƻ 5ƛƭƭƻƴ ŀǘ ǘƘŜ 
ǝƳŜ ƻŦ ǇǊŜǇŀǊŀǝƻƴΦ  !ƴȅ ǳǎŜ ǿƘƛŎƘ ŀ ǘƘƛǊŘ ǇŀǊǘȅ όŜΦƎΦΣ ŀ ǇŀǊǘȅ ƻǘƘŜǊ ǘƘŀƴ ƻǳǊ /ƭƛŜƴǘύ ƳŀƪŜǎ ƻŦ ǘƘƛǎ 
ǊŜǇƻǊǘΣ ƻǊ ŀƴȅ ǊŜƭƛŀƴŎŜ ƻƴ ƻǊ ŘŜŎƛǎƛƻƴǎ ƳŀŘŜ ōŀǎŜŘ ƻƴ ƛǘΣ ŀǊŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ƻŦ ǎǳŎƘ ǘƘƛǊŘ ǇŀǊǝŜǎΦ  
Dillon accepts no responsibility for damages, if any, suũered by any third party as a result of decisions 
ƳŀŘŜ ƻǊ ŀŎǝƻƴǎ ōŀǎŜŘ ƻƴ ǘƘƛǎ ǊŜǇƻǊǘΦ

LŦ ȅƻǳ ƘŀǾŜ ŀƴȅ ǉǳŜǎǝƻƴǎ ƻǊ ŎƻƴŎŜǊƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘƛǎ ǎǳōƳƛǎǎƛƻƴΣ ǇƭŜŀǎŜ ŦŜŜƭ ŦǊŜŜ ǘƻ ŎƻƴǘŀŎǘ ǘƘŜ 
undersigned at (204) 453-2301, ext. 4026.

wŜǎǇŜŎǜǳƭƭȅ ǎǳōƳƛǧŜŘΣ

DILLON CONSULTING LIMITED

Nanci Beaupre, C.E.T.
Project Manager

For:
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Miller Environmental Corp.
RM of Montcalm, MB
19-1308

Table 1 - Groundwater Monitoring Results

Well Name UTM Easting (m) UTM Northing (m) Ground Elevation TOC Elevation Date Collected Static /
Disturbed

Depth to Water
(mbTOC)

Depth to
Water (mbgl)

Groundwater Elevation HSVC (ppm) Temperature ( C) pH ORP (mv) Conductivity (mS/cm) Dissolved Oxygen (mg/L) TDS (g/L)

2019-08-16 Static 3.28 2.36 238.245 20 - - - - - -
2019-08-22 Disturbed 6.548 5.63 234.977 - 9.20 6.98 126 5.31 5.33 3.340
2017-08-24 Static 2.655 1.73 238.870 - - - - - - -
2017-09-25 Disturbed 5.217 4.30 236.308 - 7.67 7.83 139.1 3.23 10.78 3.185
2019-08-16 Static 3.94 2.95 237.747 55 - - - - - -
2019-08-22 Disturbed 6.937 5.95 234.750 - 10.03 7.10 153 7.79 7.56 3.140
2017-08-24 Static 2.59 1.59 239.102 - - - - - - -
2017-09-25 Disturbed 5.62 4.63 236.064 - 7.94 7.56 152.1 4.88 10.4 4.66
2019-08-16 Static 3.28 2.60 238.841 0 - - - - - -
2019-08-22 Disturbed 4.941 4.26 237.180 - 10.86 6.43 191 4.67 4.75 1.990
2017-08-24 Static 3.31 2.63 238.812 - - - - - - -
2017-09-25 Disturbed 3.53 2.84 238.594 - 8.68 7.74 120.5 2.88 9.21 2.655
2019-08-16 Static 1.52 0.97 238.484 55 - - - - - -
2019-08-22 Disturbed 2.049 1.50 237.955 - 12.20 6.90 7 6.71 7.85 4.200
2017-08-24 Static 3.41 2.86 236.594 - - - - - - -
2017-09-25 Disturbed 2.01 1.46 237.998 - 9.92 7.76 21.5 6.74 7.96 4.368
2019-08-16 Static 4.18 3.34 235.488 50 - - - - - -
2019-08-22 Disturbed 5.814 4.97 233.854 - 7.45 7.45 25 5.84 3.97 3.690
2017-08-24 Static 1.83 0.99 237.837 - - - - - - -
2017-09-25 Disturbed 3.79 2.95 235.877 - 9.54 7.31 126.1 3.828 10.32 3.509
2019-08-16 Static 2.46 1.58 237.323 10 - - - - - -
2019-08-22 Disturbed 5.921 5.05 233.862 - 12.35 6.55 59 4.18 4.67 2.680
2017-08-24 Static 3.22 2.35 236.558 - - - - - - -
2017-09-25 Disturbed 4.41 3.53 235.376 - 10 7.45 113.4 2.613 9.97 2.366
2019-08-16 Static 1.58 0.91 237.709 70 - - - - - -
2019-08-22 Disturbed 2.494 1.82 236.795 - 13.21 6.32 122 4.34 5.45 2.780
2017-08-24 Static 2.24 1.57 237.047 - - - - - - -
2017-09-25 Disturbed 2.96 2.29 236.327 - 10.27 7.17 130.3 2.461 9.95 2.222
2019-08-16 Static 2.02 1.07 238.186 60 - - - - - -
2019-08-22 Disturbed 2.585 1.64 237.621 - 11.07 6.77 54 7.61 5.48 4.790
2017-08-24 Static 1.91 0.96 238.296 - - - - - - -
2017-09-25 Disturbed 4.56 3.61 235.65 - 8.57 7.2 117.6 5.286 9.9 5.012
2019-08-16 Static 1.70 0.73 238.114 55 - - - - - -
2019-08-22 Disturbed 2.092 1.12 237.722 - 11.82 6.26 -93 4.53 3.76 2.900
2017-08-24 Static 2.69 1.73 237.119 - - - - - - -
2017-09-25 Disturbed 2.50 1.53 237.319 - 9.89 7.37 82.1 2.175 7.6 1.989
2019-08-16 Static 3.40 2.32 238.178 50 - - - - - -
2019-08-22 Disturbed 3.904 2.83 237.674 - 10.16 7.20 86 25.70 0.78 15.900
2017-08-24 Static 3.41 2.33 238.168 - - - - - - -
2017-09-25 Disturbed 3.54 2.46 238.039 - 9.08 7.57 149.9 16.53 8.3 15.36
2019-08-16 Static 1.80 0.88 237.841 20 - - - - - -
2019-08-22 Disturbed 2.394 1.47 237.247 - 11.79 6.45 138 1.50 3.49 0.960
2017-08-24 Static 3.47 2.55 236.171 - - - - - - -
2017-09-25 Disturbed 2.02 1.09 237.623 - 10.09 6.67 133.1 1.192 6.84 1.082

Comments:
ORP = Oxidation Reduction Potential

UTM = Universal Transverse Mercator
HSVC = Head Space Vapour Concentrations

- = No Sample
m = metres

g/L = grams per litre
mv = millivolts

mS/cm = millisiemens per centimetre
ppm = parts per million

240.501 241.578

OW-11 619935.417 5449813.254 238.717 239.641

239.257 240.206

OW-9 620242.185 5449589.496 238.845 239.814

OW-7 620013.246 5449648.793 238.618 239.289

238.823 239.668

OW-6 619663.552 5450045.204 238.907 239.783

OW-8 620187.337 5449586.808

OW-10 620193.014 5449653.152

OW-5 620471.687 5449552.031

OW-4 620353.136 5449656.856 239.455 240.004

OW-2 620131.422 5449611.431 240.696 241.687

OW-3 620177.562 5449612.919 241.438 242.121

OW-1 620129.586 5449651.024 240.604 241.525
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Miller Environmental Corp.

RM of Montcalm, MB

19-1308

Table 2 - Groundwater Analytical Results

Location ID OW-1 OW-2 OW-3 OW-4 OW-5 OW-6 OW-7 OW-8 OW-9 FD-1 (OW-9) OW-10 OW-11
Sampled Date 2019-08-28 2019-08-28 2019-08-22 2019-08-22 2019-08-28 2019-08-28 2019-08-22 2019-08-22 2019-08-22 2019-08-22 2019-08-22 2019-08-22

Method_Type ChemName Units DL

Chloride (Filtered) mg/L 1 2300 84 50 69 160 140 51 66 67 180 180 900 30
Sulphate (SO4) (Filtered) mg/L 5 NG 2700 4700 2300 3800 3200 1800 2200 4800 2700 2700 26,000 380
Nitrate (as NO3-) (Filtered) mg/L 0.044 NG 0.37 1.8 5.1 2.6 1.7 140 0.49 0.62 0.5 0.52 64 0.13
Nitrate (as N) (Filtered) mg/L 0.01 NG 0.083 0.41 1.1 0.6 0.39 32 0.11 0.14 0.11 0.12 14 0.03
Total Dissolved Solids (TDS) - Calculated mg/L 10 NG 4300 7100 3700 5400 4800 3000 3500 7500 4200 4200 36,000 970
Total Organic Carbon (TOC) mg/L 0.5 NG 13 29 8.5 8.4 11 7.5 7.2 17 10 10 89 <13
pH (Lab) pH Unit - NG 7.59 7.61 7.28 7.85 7.81 7.37 7.5 7.69 7.7 7.6 7.66 7.63
Arsenic (Filtered) mg/L 0.0002 1.9 0.00068 0.0011 0.00041 0.00098 0.0008 0.00057 0.00048 0.0015 0.00047 0.0005 0.0046 0.00041
Cadmium (Filtered) mg/L 0.00002 0.0027 0.000077 0.00023 0.00011 0.000075 0.00043 0.000049 0.00026 0.000081 0.000066 0.000066 0.00031 0.000025
Calcium (Filtered) mg/L 0.3 NG 490 450 450 210 390 360 500 310 470 450 330 130
Chromium Total  (III+VI) (Filtered) mg/L 0.001 0.81 0.0059 <0.001 0.0028 <0.001 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper (Filtered) mg/L 0.0002 0.087 0.0059 0.018 0.0051 0.009 0.0032 0.0048 0.0027 0.0072 0.0034 0.0037 0.032 0.0022
Lead (Filtered) mg/L 0.0002 0.025 0.0002 0.00054 <0.0002 0.004 0.0002 <0.00020 <0.0002 0.00041 <0.0002 <0.0002 0.00051 <0.0002
Magnesium (Filtered) mg/L 0.2 NG 360 820 320 400 370 210 260 750 420 440 5000 96
Mercury (Filtered) mg/L 0.000002 0.0028 <0.000002 <0.000002 <0.000002 <0.000002 <0.0020 <0.0020 <0.000002 <0.000002 <0.000002 <0.000002 0.0000071 <0.000002
Nickel (Filtered) mg/L 0.0005 0.49 0.012 0.064 0.018 0.02 0.007 0.0042 0.013 0.012 0.018 0.018 0.053 0.0043
Potassium (Filtered) mg/L 0.3 NG 10 11 9.8 7.9 13 5.8 7.9 9.7 11 12 25 3.8
Sodium (Filtered) mg/L 0.5 2300 340 740 290 440 420 200 230 910 140 150 3300 62
Zinc (Filtered) mg/L 0.003 1.1 0.019 0.018 <0.003 0.014 <0.0030 0.0069 <0.003 <0.003 <0.003 <0.003 0.0084 <0.003
Benzene mg/L 0.0004 0.43 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Toluene mg/L 0.0004 18 <0.0004 <0.0004 <0.0004 <0.0004 0.00074 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Ethylbenzene mg/L 0.0004 2.3 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Xylene (m & p) mg/L 0.0008 NG <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008
Xylene (o) mg/L 0.0004 NG <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Xylenes Total mg/L 0.00089 4.2 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089 <0.00089

Notes:
1 ON MECP, Table 3, Groundwater, Non-Potable, Fine
Exceeds guideline
NG = No guideline
n.c. = Not calculated
DL= Detection Limit
RPD= Relative percent difference
33.56 = if RPD valude exceeds 30% difference for groundwater

Inorganics

ON MECP Table 3
Groundwater Non-
Potable Fine

Petroleum Hydrocarbons

Metals
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Miller Environmental Corp.

RM of Montcalm, MB

19-1308

Table 3 - Historical Groundwater Analytical Results

Well ID
Sampling Date 2013-10-16 2014-09-24 2015-09-30 2016-09-28 2016-10-19 2016-10-31 2017-09-19 2018-09-27 2019-08-28 2013-10-16 2014-09-24 2015-09-30 2016-09-28 2016-10-19 2016-10-31 2017-09-19 2018-09-27 2019-08-28

Method_Type ChemName Unit EQL MECP 1

Inorganics Calcium (Filtered) mg/L 0.3 NG 578 473 519 470 514 505 490 470 490 454 431 449 434 444 465 440 430 450
Chloride (Filtered) mg/L 0.5 2300 92 93 92 89  -  - 88 83 84 54 55 55 54  -  - 53 50 50
Sulphate (Filtered) mg/L 5 NG 3140 2870 2870 2700  -  - 2800 3100 2700 5060 5710 5600 5200  -  - 5500 5200 4700
Nitrate (as NO3-) (Filtered) mg/L 0.02 NG 0.125 0.124 0.062 0.053  -  - 0.3 0.11 0.37 0.262 0.211 0.144 0.271  -  - 1.5 0.37 1.8
Nitrate (as N) (Filtered) mg/L 0.01 NG  -  -  -  -  -  - 0.067 0.024 0.083  -  -  -  -  -  - 0.33 0.084 0.41
pH (Lab) pH_Units - NG  - 7.68 7 7.79  -  - 7.74 7.6 7.59  - 7.57 7.3 7.75  -  - 7.77 7.8 7.61
TOC mg/L 0.5 NG 12.1 19.7 14 14.1  -  - 13.5 9.2 13 24.2 29.1 28 30.8  -  - 30.2 27 29
TDS mg/L 10 NG 4360 4870 4590 4640  -  - 4960 4530 4300 7510 7930 7800 8160  -  - 8380 7950 7100
Arsenic µg/L 0.2 1900  - 0.76 0.59 0.49 0.46 0.44 1.5 0.46 0.68  - 0.9 1.1 1.11 1.08 0.45 2 2.4 1.1
Cadmium µg/L 0.01 2.7 0.301 0.275 1.6 0.08 0.142 0.107 0.099 0.042 0.077 0.267 0.197 0.676 0.201 0.225 0.136 0.25 0.18 0.23
Chromium (III+VI) mg/L 0.001 0.81 0.0096 0.0126 0.0204 0.0333 0.037 0.0397 0.0044 0.019 0.0059 0.0015 0.0025 0.0097 0.0204 0.0294 0.0407 0.015 <0.001 <0.001
Chromium (hexavalent) mg/L 0.001 0.14 - - - - 0.0388 0.0365 <0.001 - - - - - - 0.0252 0.0382 0.0066 - -
Copper µg/L 0.2 87 12.1 10.8 13.9 4.86 8.65 8.82 5.8 5 5.9 7.76 8.7 11.8 10.8 10.2 19 9.4 5.2 18
Lead µg/L 0.2 25 3.72 1.74 6.14 <0.2 1.08 1.24 <0.2 <0.2 0.2 1.6 0.57 5.41 1.31 1.28 1.43 0.28 <0.2 0.54
Magnesium mg/L 0.2 NG 364 472 368 330 351 333 370 330 360 786 702 728 773 729 316 800 840 820
Mercury µg/L 0.01 2.8 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.002 <0.002 <0.002 <0.01 <0.01 <0.01 <0.01 0.016 <0.01 <0.002 <0.002 <0.002
Nickel µg/L 0.5 490 31 32.5 38.4 18.9 22.5 20.5 16 18 12 35.5 34.3 37.2 33.2 26.7 19.2 32 180 64
Potassium mg/L 0.3 NG 13 10.4 11.1 10.3 10 10.1 11 11 10 12.5 10.1 10.9 10.9 11.4 9.89 11 11 11
Sodium mg/L 0.5 2300 406 496 379 348 381 359 360 370 340 804 686 763 728 706 321 720 740 740
Zinc µg/L 3 1100 12.3 9.8 16.3 6.1 10.6 6.6 3.3 14 19 6.6 <10 14.9 22 21 13.1 8.1 8.7 18
Benzene µg/L 0.4 430 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4
Toluene µg/L 0.4 18000 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4
Ethylbenzene µg/L 0.4 2300 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4
Xylene (m & p) µg/L 0.8 NG <0.4 <0.8 <0.8 <0.8  -  - <0.8 <0.8 <0.8 <0.4 <0.8 <0.8 <0.8  -  - <0.8 <0.8 <0.8
Xylene (o) µg/L 0.4 NG <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4
Xylene Total µg/L 0.8 4200 <0.4 <0.8 <0.8 <0.8  -  - <0.8 <0.89 <0.89 <0.4 <0.8 <0.8 <0.8  -  - <0.8 <0.8 <0.8

Notes:
1 ON MECP, Table 3, Groundwater, Non-Potable, Fine
Exceeds guideline
NG = No guideline
EQL = Estimated Quantitation Limit
2017 Inorganics sampled September 25, 2017
2017 - 2019 Metals filtered

Petroleum Hydrocarbons

Metals

OW-1 OW-2
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Miller Environmental Corp.

RM of Montcalm, MB

19-1308

Table 3 - Historical Groundwater Analytical Results

Well ID
Sampling Date

Method_Type ChemName Unit EQL MECP 1

Inorganics Calcium (Filtered) mg/L 0.3 NG
Chloride (Filtered) mg/L 0.5 2300
Sulphate (Filtered) mg/L 5 NG
Nitrate (as NO3-) (Filtered) mg/L 0.02 NG
Nitrate (as N) (Filtered) mg/L 0.01 NG
pH (Lab) pH_Units - NG
TOC mg/L 0.5 NG
TDS mg/L 10 NG
Arsenic µg/L 0.2 1900
Cadmium µg/L 0.01 2.7
Chromium (III+VI) mg/L 0.001 0.81
Chromium (hexavalent) mg/L 0.001 0.14
Copper µg/L 0.2 87
Lead µg/L 0.2 25
Magnesium mg/L 0.2 NG
Mercury µg/L 0.01 2.8
Nickel µg/L 0.5 490
Potassium mg/L 0.3 NG
Sodium mg/L 0.5 2300
Zinc µg/L 3 1100
Benzene µg/L 0.4 430
Toluene µg/L 0.4 18000
Ethylbenzene µg/L 0.4 2300
Xylene (m & p) µg/L 0.8 NG
Xylene (o) µg/L 0.4 NG
Xylene Total µg/L 0.8 4200

Notes:
1 ON MECP, Table 3, Groundwater, Non-Potable, Fine
Exceeds guideline
NG = No guideline
EQL = Estimated Quantitation Limit
2017 Inorganics sampled September 25, 2017
2017 - 2019 Metals filtered

Petroleum Hydrocarbons

Metals

2013-10-16 2014-09-24 2015-09-30 2016-09-28 2016-10-19 2016-10-31 2017-09-19 2018-09-27 2019-08-22 2013-10-16 2014-09-24 2015-09-30 2016-09-28 2017-09-19 2018-09-27 2019-08-22

427 881 409 513 479 486 430 440 450 458 376 417 322 320 250 210
99 99 80 96  -  - 81 77 69 310 300 240 290 210 120 160

2870 2870 3450 2600  -  - 2300 2400 2300 7320 7140 7040 6000 4800 3300 3800
0.367 0.271 0.273 0.311  -  - 5.9 3.7 5.1 <0.02 0.077 0.089 0.399 2.2 3.7 2.6

 -  -  -  -  -  - 1.3 0.91 1.1  -  -  -  - 0.49 0.83 0.6
 - 7.57 7.2 7.78  -  - 7.67 7.63 7.28  - 7.61 7.2 8.04 7.92 7.87 7.85

8.99 11.4 17 10.8  -  - 11.2 17 8.5 18.9 22.1 16 20 12.6 5.5 8.4
4050 4230 9630 4300  -  - 4000 4170 3700 9660 9930 4510 9300 6660 5360 5400

 - 0.96 0.68 0.52 0.41 1.15 1.6 0.46 0.41  - 0.85 1.17 0.92 3.1 0.87 0.98
0.143 0.394 0.329 0.126 0.129 0.135 0.17 0.16 0.11 0.302 0.22 0.274 0.2 0.14 0.4 0.075

0.0516 0.117 0.0448 0.0669 0.039 0.0201 0.0029 0.0074 0.0028 0.0053 <0.002 0.0029 0.004 <0.001 <0.001 <0.001
- - - - 0.0367 0.0217 <0.001 - - - - - -  -  - -

15.5 36.4 14.2 24.6 16.4 7.77 5.3 7 5.1 4.3 7.6 14 18.1 7.8 8.6 9
1.38 4.26 3.71 0.75 1.04 1.22 0.3 <0.2 <0.2 2.05 1.2 2.7 0.76 0.92 <0.2 4
359 632 410 349 328 737 310 310 320 986 951 957 941 730 480 400

<0.01 0.011 <0.01 <0.01 <0.01 <0.01 0.0021 - <0.002 <0.01 <0.01 <0.01 <0.01 <0.002 0.021 <0.002
29.9 45.1 24.9 19.5 17.1 25.1 14 26 18 32.5 34.4 32.4 27.1 34 16 20
12.1 20.6 9.42 11.5 9.74 10.5 10 11 9.8 16.2 13.7 14.2 13.6 12 9.7 7.9
410 685 415 366 336 737 290 330 290 1200 1080 1100 1030 800 570 440
<5 23 17.5 8.8 9.9 11.3 3.6 11 3 9.7 12 15 19 14 7.2 14

<0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.4 <0.4 0.46  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.8 <0.8 <0.8  -  - <0.8 <0.8 <0.8 <0.4 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
<0.4 <0.4 <0.4 <0.4  -  - <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.8 <0.8 <0.8  -  - <0.8 <0.8 <0.8 <0.4 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8

OW-3 OW-4
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Miller Environmental Corp.

RM of Montcalm, MB

19-1308

Table 3 - Historical Groundwater Analytical Results

Well ID
Sampling Date

Method_Type ChemName Unit EQL MECP 1

Inorganics Calcium (Filtered) mg/L 0.3 NG
Chloride (Filtered) mg/L 0.5 2300
Sulphate (Filtered) mg/L 5 NG
Nitrate (as NO3-) (Filtered) mg/L 0.02 NG
Nitrate (as N) (Filtered) mg/L 0.01 NG
pH (Lab) pH_Units - NG
TOC mg/L 0.5 NG
TDS mg/L 10 NG
Arsenic µg/L 0.2 1900
Cadmium µg/L 0.01 2.7
Chromium (III+VI) mg/L 0.001 0.81
Chromium (hexavalent) mg/L 0.001 0.14
Copper µg/L 0.2 87
Lead µg/L 0.2 25
Magnesium mg/L 0.2 NG
Mercury µg/L 0.01 2.8
Nickel µg/L 0.5 490
Potassium mg/L 0.3 NG
Sodium mg/L 0.5 2300
Zinc µg/L 3 1100
Benzene µg/L 0.4 430
Toluene µg/L 0.4 18000
Ethylbenzene µg/L 0.4 2300
Xylene (m & p) µg/L 0.8 NG
Xylene (o) µg/L 0.4 NG
Xylene Total µg/L 0.8 4200

Notes:
1 ON MECP, Table 3, Groundwater, Non-Potable, Fine
Exceeds guideline
NG = No guideline
EQL = Estimated Quantitation Limit
2017 Inorganics sampled September 25, 2017
2017 - 2019 Metals filtered

Petroleum Hydrocarbons

Metals

2013-10-16 2014-09-24 2015-09-30 2016-09-28 2017-09-19 2018-09-27 2019-08-28 2015-09-30 2016-09-28 2017-09-19 2018-10-24 2019-08-28 2016-09-28 2017-09-19 2018-09-27 2019-08-22

416 404 316 292 430 430 390 489 440 410 410 360 459 470 590 500
550 590 41 51 130 130 140 57 54 52 51 51 49 58 110 2200

12,900 12,900 2740 2600 3500 3200 3200 1700 2100 1900 2000 1800 1600 1800 3500 0.49
0.022 <0.02 4.54 0.535 0.29 0.23 1.7 0.286 0.347 0.62 0.52 140 0.123 1.3 0.47 0.11

 -  -  -  - 0.066 0.053 0.39  -  - 0.14 0.12 32  - 0.29 0.11 3500
 - 8.07 7.6 8.06 7.77 7.68 7.81 7.3 7.66 7.81 7.29 7.37 7.68 7.6 7.56 7.5
44 52.1 15 16.1 17.5 14 11 7.9 11.1 15.4 6.9 7.6 9.06 7.78 14 7.2

16,800 17,600 4430 5060 5130 5500 4800 3120 3610 3490 3430 3000 2680 3400 5230 3500
 - 2.29 1.91 1.11 2 0.64 0.8 0.71 0.53 1.4 0.46 0.57 0.68 1.5 1.6 0.26

0.26 0.39 0.211 0.076 0.13 0.33 0.43 0.313 0.083 0.13 0.31 0.049 0.145 0.21 0.2 0.26
0.0058 0.0181 0.0022 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0012 <0.001 <0.001 <0.001

- - - - - - - - - - - - -  - - -
12 18.1 8.44 6.08 5.8 3.8 3.2 5.31 2.7 3.3 2.8 4.8 1.29 3.5 5.6 2.7

0.77 4.08 2.86 0.72 0.28 <0.2 0.2 0.81 0.27 <0.2 <0.2 <0.20 1.66 <0.2 <0.2 <0.2
1630 1810 470 421 460 420 370 238 257 260 250 210 189 210 450 260
<0.01 <0.01 <0.01 <0.01 <0.002 - <0.002 <0.01 <0.01 <0.002 <0.002 <0.002 <0.01 <0.002 <0.002 <0.002
43.1 52.8 4.8 3.3 16 10 7 13.3 6.1 7 4.2 4.2 10 9.5 19 13
18.6 16.7 19.4 16 17 16 13 9.97 7.08 7 7 5.8 7.26 8.2 9.9 7.9
1960 2080 430 369 490 510 420 202 258 240 240 200 191 200 380 230
9.2 <20 7.7 6.2 5.5 8 <3 18.8 16.2 3.5 3.9 6.9 19.6 5.2 25 <3

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.74 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8

OW-5 OW-6 OW-7
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Miller Environmental Corp.

RM of Montcalm, MB

19-1308

Table 3 - Historical Groundwater Analytical Results

Well ID
Sampling Date

Method_Type ChemName Unit EQL MECP 1

Inorganics Calcium (Filtered) mg/L 0.3 NG
Chloride (Filtered) mg/L 0.5 2300
Sulphate (Filtered) mg/L 5 NG
Nitrate (as NO3-) (Filtered) mg/L 0.02 NG
Nitrate (as N) (Filtered) mg/L 0.01 NG
pH (Lab) pH_Units - NG
TOC mg/L 0.5 NG
TDS mg/L 10 NG
Arsenic µg/L 0.2 1900
Cadmium µg/L 0.01 2.7
Chromium (III+VI) mg/L 0.001 0.81
Chromium (hexavalent) mg/L 0.001 0.14
Copper µg/L 0.2 87
Lead µg/L 0.2 25
Magnesium mg/L 0.2 NG
Mercury µg/L 0.01 2.8
Nickel µg/L 0.5 490
Potassium mg/L 0.3 NG
Sodium mg/L 0.5 2300
Zinc µg/L 3 1100
Benzene µg/L 0.4 430
Toluene µg/L 0.4 18000
Ethylbenzene µg/L 0.4 2300
Xylene (m & p) µg/L 0.8 NG
Xylene (o) µg/L 0.4 NG
Xylene Total µg/L 0.8 4200

Notes:
1 ON MECP, Table 3, Groundwater, Non-Potable, Fine
Exceeds guideline
NG = No guideline
EQL = Estimated Quantitation Limit
2017 Inorganics sampled September 25, 2017
2017 - 2019 Metals filtered

Petroleum Hydrocarbons

Metals

2017-09-19 2018-09-27 2018-08-22 2017-09-19 2018-09-27 2018-08-22 2017-09-19 2018-09-27 2018-08-22 2017-09-19 2018-09-27 2018-08-22

450 400 310 380 430 470 330 360 330 110 180 130
84 72 4800 120 120 180 840 920 900 28 27 30

5100 5800 0.62 1600 1900 2700 26,000 24,000 26,000 410 610 380
<0.22 0.12 0.14 0.11 0.3 0.5 70 57 64 0.056 0.057 0.13
<0.05 0.027 7500 0.025 0.067 0.11 16 14 14 0.013 <0.014 0.03
7.63 7.64 7.69 7.7 7.77 7.7 7.73 7.7 7.66 7.85 7.91 7.63
23.9 25 17 10.9 <5 10 108 7.3 89 9.72 <10 <13
8260 8830 7500 2960 3420 4200 37,400 35,200 36,000 1190 1450 970
2.4 1.4 1.5 1.8 0.46 0.47 7.4 4.7 4.6 2.5 0.56 0.41

0.25 0.18 0.081 0.058 0.12 0.066 0.3 0.26 0.31 0.049 0.26 0.025
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 - -  - - -  - - -  - - -

11 8.2 7.2 2.7 2.7 3.4 33 31 32 1.5 1.6 2.2
0.22 <0.2 0.41 <0.2 <0.2 <0.2 1.6 0.63 0.51 0.42 0.2 <0.2
780 970 750 310 300 420 4400 4800 5000 77 100 96

<0.002 0.023 <0.002 <0.002 0.028 <0.002 0.023 - 0.0071 <0.002 <0.002 <0.002
27 23 12 17 19 18 24 45 53 2.3 3.7 4.3
12 12 9.7 11 11 11 24 25 25 3.6 5 3.8

840 950 910 91 120 140 3100 3100 3300 57 75 62
15 16 <3 <3 <3 <3 15 20 8.4 <3 <3 <3

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
<0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8

OW-8 OW-9 OW-10 OW-11
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2019 Site Monitoring Report
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BV LABS JOB #: B970248
Received: 2019/08/22, 15:20

CERTIFICATE OF ANALYSIS

Your Project #: 19-1308

Report Date: 2019/09/01
Report #: R2775287

Version: 2 - Final

Attention: Nanci Beaupre

DILLON CONSULTING LTD.
1558 Willson Place
Winnipeg, MB
CANADA          R3T 0Y4

Your C.O.C. #: M081283

Site Location: MILLER

Sample Matrix: Water
# Samples Received: 8

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity @25C (pp, total), CO3,HCO3,OH (1) 3 N/A 2019/08/25 AB SOP-00005 SM 23 2320 B m

Alkalinity @25C (pp, total), CO3,HCO3,OH (1) 5 N/A 2019/08/26 AB SOP-00005 SM 23 2320 B m

BTEX/F1 in Water by HS GC/MS/FID (1) 5 N/A 2019/08/24 AB SOP-00039 CCME CWS/EPA 8260d m

BTEX/F1 in Water by HS GC/MS/FID (1) 3 N/A 2019/08/26 AB SOP-00039 CCME CWS/EPA 8260d m

F1-BTEX (1) 8 N/A 2019/08/27 Auto Calc

Cadmium - low level CCME - Dissolved (1) 8 N/A 2019/08/27 Auto Calc

Chloride/Sulphate by Auto Colourimetry (1) 8 N/A 2019/08/29 AB SOP-00020 / AB SOP-
00018

SM23-4500-Cl/SO4-E m

Conductivity @25C (1) 3 N/A 2019/08/25 AB SOP-00005 SM 23 2510 B m

Conductivity @25C (1) 5 N/A 2019/08/26 AB SOP-00005 SM 23 2510 B m

Hardness (1) 4 N/A 2019/08/28 Auto Calc

Hardness (1) 4 N/A 2019/08/29 Auto Calc

Mercury (Dissolved) by CV (1) 8 2019/08/26 2019/08/26 CAL SOP-00007 EPA 1631 RE 20460 m

Elements by ICP - Dissolved (1, 2) 4 N/A 2019/08/27 AB SOP-00042 EPA 6010d R5 m

Elements by ICP - Dissolved (1, 2) 4 N/A 2019/08/28 AB SOP-00042 EPA 6010d R5 m

Elements by ICPMS - Dissolved (1, 2) 8 N/A 2019/08/26 AB SOP-00043 EPA 6020b R2 m

Ion Balance (1) 8 N/A 2019/08/25 Auto Calc

Sum of cations, anions (1) 4 N/A 2019/08/28 Auto Calc

Sum of cations, anions (1) 4 N/A 2019/08/29 Auto Calc

Nitrate and Nitrite (1) 8 N/A 2019/08/25 Auto Calc

Nitrate + Nitrite-N (calculated) (1) 8 N/A 2019/08/25 Auto Calc

Nitrogen (Nitrite - Nitrate) by IC (1) 7 N/A 2019/08/24 AB SOP-00023 SM 23 4110 B m

Nitrogen (Nitrite - Nitrate) by IC (1) 1 N/A 2019/08/25 AB SOP-00023 SM 23 4110 B m

pH @25°C (1, 3) 3 N/A 2019/08/25 AB SOP-00005 SM 23 4500-H+B m

pH @25°C (1, 3) 5 N/A 2019/08/26 AB SOP-00005 SM 23 4500-H+B m

Total Dissolved Solids (Calculated) (1) 8 N/A 2019/08/29 Auto Calc

Carbon (Total Organic) (1, 4) 8 N/A 2019/08/27 AB SOP-00087 MMCW 119 1996 m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.
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BV LABS JOB #: B970248
Received: 2019/08/22, 15:20

CERTIFICATE OF ANALYSIS

Your Project #: 19-1308

Report Date: 2019/09/01
Report #: R2775287

Version: 2 - Final

Attention: Nanci Beaupre

DILLON CONSULTING LTD.
1558 Willson Place
Winnipeg, MB
CANADA          R3T 0Y4

Your C.O.C. #: M081283

Site Location: MILLER

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) This test was performed by BV Labs Calgary Environmental
(2) Dissolved > Total Imbalance: When applicable, Dissolved and Total results were reviewed and data quality meets acceptable levels unless otherwise noted.
(3) The CCME method requires pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this report are
reported past the CCME holding time.  Bureau Veritas Laboratories endeavours to analyze samples as soon as possible after receipt.
(4) TOC present in the sample should be considered as non-purgeable TOC.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ioana Stoica, Key Account Specialist
Email: Ioana.Stoica@bvlabs.com
Phone# (403)735-2227
==================================================================== 
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Bureau Veritas Laboratories Winnipeg: Unit D, 675 Berry Street R3H 1A7     Telephone (204) 772-7276     Fax (204) 772-2386



BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID WI8144 WI8145 WI8146 WI8147

Sampling Date
2019/08/22

 12:45
2019/08/22

2019/08/22
 11:15

2019/08/22
 11:45

COC Number M081283 M081283 M081283 M081283

UNITS OW-11 RDL FD1 QC Batch OW-9 RDL QC Batch OW-8 RDL QC Batch

Calculated Parameters

Anion Sum meq/L 18 N/A 71 9560730 71 N/A 9560730 120 N/A 9560730

Cation Sum meq/L 17 N/A 66 9560730 64 N/A 9560730 120 N/A 9560730

Hardness (CaCO3) mg/L 710 0.50 2900 9560264 2900 0.50 9560264 3900 0.50 9560264

Ion Balance (% Difference) % 2.2 N/A 4.2 9560727 5.2 N/A 9560727 1.9 N/A 9560727

Dissolved Nitrate (NO3) mg/L 0.13 0.044 0.52 9560765 0.50 0.044 9560765 0.62 0.044 9560765

Nitrate plus Nitrite (N) mg/L 0.030 0.014 0.12 9560768 0.11 0.014 9560768 0.14 0.014 9560768

Dissolved Nitrite (NO2) mg/L <0.033 0.033 <0.033 9560765 <0.033 0.033 9560765 <0.033 0.033 9560765

Calculated Total Dissolved Solids mg/L 970 10 4200 9560745 4200 20 9560745 7500 50 9560745

Misc. Inorganics

Conductivity uS/cm 1500 2.0 4700 9563026 4800 2.0 9561650 8300 2.0 9563026

pH pH 7.63 N/A 7.60 9563025 7.70 N/A 9561649 7.69 N/A 9563025

Total Organic Carbon (C) mg/L     <13 (1) 13     10 (1) 9562571     10 (1) 2.5 9562571     17 (1) 1.0 9562571

Low Level Elements

Dissolved Cadmium (Cd) ug/L 0.025 0.020 0.066 9560790 0.066 0.020 9560790 0.081 0.020 9560790

Anions

Alkalinity (PP as CaCO3) mg/L <1.0 1.0 <1.0 9563022 <1.0 1.0 9561648 <1.0 1.0 9563022

Alkalinity (Total as CaCO3) mg/L 440 1.0 530 9563022 490 1.0 9561648 970 1.0 9563022

Bicarbonate (HCO3) mg/L 540 1.0 650 9563022 600 1.0 9561648 1200 1.0 9563022

Carbonate (CO3) mg/L <1.0 1.0 <1.0 9563022 <1.0 1.0 9561648 <1.0 1.0 9563022

Hydroxide (OH) mg/L <1.0 1.0 <1.0 9563022 <1.0 1.0 9561648 <1.0 1.0 9563022

Dissolved Chloride (Cl) mg/L 30 1.0 180 9568714 180 1.0 9568714 67 1.0 9568714

Dissolved Sulphate (SO4) mg/L     380 (2) 5.0     2700 (2) 9568714     2700 (2) 20 9568714     4800 (2) 50 9568714

Nutrients

Dissolved Nitrite (N) mg/L <0.010 0.010 <0.010 9561573 <0.010 0.010 9561573 <0.010 0.010 9561573

Dissolved Nitrate (N) mg/L 0.030 0.010 0.12 9561573 0.11 0.010 9561573 0.14 0.010 9561573

RDL = Reportable Detection Limit

N/A = Not Applicable

(1) Detection limits raised due to sample matrix.

(2) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID WI8148 WI8149 WI8150 WI8151

Sampling Date
2019/08/22

 12:00
2019/08/22

 12:30
2019/08/22

 13:10
2019/08/22

 13:30

COC Number M081283 M081283 M081283 M081283

UNITS OW-3 QC Batch OW-7 RDL OW-10 RDL QC Batch OW-4 RDL QC Batch

Calculated Parameters

Anion Sum meq/L 60 9560730 56 N/A 580 N/A 9560730 96 N/A 9560730

Cation Sum meq/L 61 9560730 57 N/A 570 N/A 9560730 63 N/A 9560730

Hardness (CaCO3) mg/L 2400 9560264 2300 0.50 21000 0.50 9560264 2200 0.50 9560802

Ion Balance (% Difference) % 0.80 9560727 0.70 N/A 0.40 N/A 9560727 21 N/A 9560727

Dissolved Nitrate (NO3) mg/L 5.1 9560765 0.49 0.044 64 0.44 9560765 2.6 0.044 9560765

Nitrate plus Nitrite (N) mg/L 1.1 9560768 0.11 0.014 15 0.14 9560768 0.60 0.014 9560768

Dissolved Nitrite (NO2) mg/L <0.033 9560765 <0.033 0.033 2.4 0.33 9560765 <0.033 0.033 9560765

Calculated Total Dissolved Solids mg/L 3700 9560745 3500 20 36000 200 9560745 5400 25 9560745

Misc. Inorganics

Conductivity uS/cm 4300 9563026 4000 2.0 28000 2.0 9561650 6500 2.0 9563026

pH pH 7.28 9563025 7.50 N/A 7.66 N/A 9561649 7.85 N/A 9563025

Total Organic Carbon (C) mg/L     8.5 (1) 9562571     7.2 (1) 1.0     89 (1) 13 9562571     8.4 (1) 1.0 9562571

Low Level Elements

Dissolved Cadmium (Cd) ug/L 0.11 9560790 0.26 0.020 0.31 0.020 9560790 0.075 0.020 9560790

Anions

Alkalinity (PP as CaCO3) mg/L <1.0 9563022 <1.0 1.0 <1.0 1.0 9561648 <1.0 1.0 9563022

Alkalinity (Total as CaCO3) mg/L 530 9563022 440 1.0 490 1.0 9561648 590 1.0 9563022

Bicarbonate (HCO3) mg/L 650 9563022 540 1.0 600 1.0 9561648 720 1.0 9563022

Carbonate (CO3) mg/L <1.0 9563022 <1.0 1.0 <1.0 1.0 9561648 <1.0 1.0 9563022

Hydroxide (OH) mg/L <1.0 9563022 <1.0 1.0 <1.0 1.0 9561648 <1.0 1.0 9563022

Dissolved Chloride (Cl) mg/L 69 9568714 66 1.0     900 (2) 5.0 9568714 160 1.0 9567858

Dissolved Sulphate (SO4) mg/L     2300 (2) 9568714     2200 (2) 20     26000 (2) 200 9568714     3800 (2) 25 9567858

Nutrients

Dissolved Nitrite (N) mg/L <0.010 9561573 <0.010 0.010     0.73 (3) 0.10 9561573 <0.010 0.010 9561585

Dissolved Nitrate (N) mg/L 1.1 9561573 0.11 0.010     14 (3) 0.10 9561573 0.60 0.010 9561585

RDL = Reportable Detection Limit

N/A = Not Applicable

(1) Detection limits raised due to sample matrix.

(2) Detection limits raised due to dilution to bring analyte within the calibrated range.

(3) Detection limits raised due to matrix interference.
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID WI8151

Sampling Date
2019/08/22

 13:30

COC Number M081283

UNITS
OW-4

Lab-Dup
RDL QC Batch

Nutrients

Dissolved Nitrite (N) mg/L <0.010 0.010 9561585

Dissolved Nitrate (N) mg/L 0.59 0.010 9561585

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

MERCURY BY COLD VAPOR (WATER)

BV Labs ID WI8149 WI8150 WI8151

Sampling Date
2019/08/22

 12:30
2019/08/22

 13:10
2019/08/22

 13:30

COC Number M081283 M081283 M081283

UNITS OW-7 OW-10 OW-4 RDL QC Batch

Elements

Dissolved Mercury (Hg) ug/L <0.0020 0.0071 <0.0020 0.0020 9562863

RDL = Reportable Detection Limit

BV Labs ID WI8144 WI8145 WI8145 WI8146 WI8147 WI8148

Sampling Date
2019/08/22

 12:45
2019/08/22 2019/08/22

2019/08/22
 11:15

2019/08/22
 11:45

2019/08/22
 12:00

COC Number M081283 M081283 M081283 M081283 M081283 M081283

UNITS OW-11 QC Batch FD1
FD1

Lab-Dup
OW-9 OW-8 OW-3 RDL QC Batch

Elements

Dissolved Mercury (Hg) ug/L <0.0020 9562860 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0020 9562863

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WI8144 WI8145 WI8146 WI8147

Sampling Date
2019/08/22

 12:45
2019/08/22

2019/08/22
 11:15

2019/08/22
 11:45

COC Number M081283 M081283 M081283 M081283

UNITS OW-11 RDL FD1 QC Batch OW-9 RDL OW-8 RDL QC Batch

Elements

Dissolved Aluminum (Al) mg/L <0.0030 0.0030 <0.0030 9563043 <0.0030 0.0030 <0.0030 0.0030 9563043

Dissolved Antimony (Sb) mg/L <0.00060 0.00060 <0.00060 9563043 <0.00060 0.00060 <0.00060 0.00060 9563043

Dissolved Arsenic (As) mg/L 0.00041 0.00020 0.00050 9563043 0.00047 0.00020 0.0015 0.00020 9563043

Dissolved Barium (Ba) mg/L 0.028 0.010 0.020 9564070 0.019 0.010 <0.010 0.010 9564072

Dissolved Beryllium (Be) mg/L <0.0010 0.0010 <0.0010 9563043 <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Boron (B) mg/L 0.14 0.020 0.16 9564070 0.15 0.020 0.18 0.020 9564072

Dissolved Calcium (Ca) mg/L 130 0.30 450 9564070 470 0.30 310 0.30 9564072

Dissolved Chromium (Cr) mg/L <0.0010 0.0010 <0.0010 9563043 <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Cobalt (Co) mg/L 0.00054 0.00030 <0.00030 9563043 0.00032 0.00030 <0.00030 0.00030 9563043

Dissolved Copper (Cu) mg/L 0.0022 0.00020 0.0037 9563043 0.0034 0.00020 0.0072 0.00020 9563043

Dissolved Iron (Fe) mg/L 0.16 0.060 0.43 9564070 0.43 0.060 0.54 0.060 9564072

Dissolved Lead (Pb) mg/L <0.00020 0.00020 <0.00020 9563043 <0.00020 0.00020 0.00041 0.00020 9563043

Dissolved Lithium (Li) mg/L 0.18 0.020 0.36 9564070 0.32 0.020 1.1 0.020 9564072

Dissolved Magnesium (Mg) mg/L 96 0.20 440 9564070 420 0.20     750 (1) 1.0 9564072

Dissolved Manganese (Mn) mg/L 0.17 0.0040 0.043 9564070 0.055 0.0040 0.49 0.0040 9564072

Dissolved Molybdenum (Mo) mg/L 0.015 0.00020 0.0076 9563043 0.0079 0.00020 0.015 0.00020 9563043

Dissolved Nickel (Ni) mg/L 0.0043 0.00050 0.018 9563043 0.018 0.00050 0.012 0.00050 9563043

Dissolved Phosphorus (P) mg/L <0.10 0.10 <0.10 9564070 <0.10 0.10 <0.10 0.10 9564072

Dissolved Potassium (K) mg/L 3.8 0.30 12 9564070 11 0.30 9.7 0.30 9564072

Dissolved Selenium (Se) mg/L <0.00020 0.00020 0.0012 9563043 0.0012 0.00020 0.013 0.00020 9563043

Dissolved Silicon (Si) mg/L 11 0.10 13 9564070 12 0.10 9.3 0.10 9564072

Dissolved Silver (Ag) mg/L <0.00010 0.00010 <0.00010 9563043 <0.00010 0.00010 <0.00010 0.00010 9563043

Dissolved Sodium (Na) mg/L 62 0.50 150 9564070 140 0.50     910 (1) 2.5 9564072

Dissolved Strontium (Sr) mg/L 0.81 0.020 2.6 9564070 2.4 0.020 3.3 0.020 9564072

Dissolved Sulphur (S) mg/L 120 0.20     850 (1) 9564070     820 (1) 1.0     1500 (1) 1.0 9564072

Dissolved Thallium (Tl) mg/L <0.00020 0.00020 <0.00020 9563043 <0.00020 0.00020 <0.00020 0.00020 9563043

Dissolved Tin (Sn) mg/L <0.0010 0.0010 <0.0010 9563043 <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Titanium (Ti) mg/L <0.0010 0.0010 <0.0010 9563043 <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Uranium (U) mg/L 0.031 0.00010 0.048 9563043 0.050 0.00010 0.40 0.00010 9563043

Dissolved Vanadium (V) mg/L <0.0010 0.0010 <0.0010 9563043 <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Zinc (Zn) mg/L <0.0030 0.0030 <0.0030 9563043 <0.0030 0.0030 <0.0030 0.0030 9563043

RDL = Reportable Detection Limit

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WI8148 WI8148 WI8149

Sampling Date
2019/08/22

 12:00
2019/08/22

 12:00
2019/08/22

 12:30

COC Number M081283 M081283 M081283

UNITS OW-3 RDL QC Batch
OW-3

Lab-Dup
RDL QC Batch OW-7 RDL QC Batch

Elements

Dissolved Aluminum (Al) mg/L <0.0030 0.0030 9563043 <0.0030 0.0030 9563043 <0.0030 0.0030 9563043

Dissolved Antimony (Sb) mg/L <0.00060 0.00060 9563043 <0.00060 0.00060 9563043 <0.00060 0.00060 9563043

Dissolved Arsenic (As) mg/L 0.00041 0.00020 9563043 0.00048 0.00020 9563043 0.00048 0.00020 9563043

Dissolved Barium (Ba) mg/L <0.010 0.010 9564072 <0.010 0.010 9564072

Dissolved Beryllium (Be) mg/L <0.0010 0.0010 9563043 <0.0010 0.0010 9563043 <0.0010 0.0010 9563043

Dissolved Boron (B) mg/L 0.18 0.020 9564072 0.23 0.020 9564072

Dissolved Calcium (Ca) mg/L 450 0.30 9564072 500 0.30 9564072

Dissolved Chromium (Cr) mg/L 0.0028 0.0010 9563043 0.0024 0.0010 9563043 <0.0010 0.0010 9563043

Dissolved Cobalt (Co) mg/L <0.00030 0.00030 9563043 <0.00030 0.00030 9563043 0.0011 0.00030 9563043

Dissolved Copper (Cu) mg/L 0.0051 0.00020 9563043 0.0047 0.00020 9563043 0.0027 0.00020 9563043

Dissolved Iron (Fe) mg/L 0.35 0.060 9564072 0.31 0.060 9564072

Dissolved Lead (Pb) mg/L <0.00020 0.00020 9563043 <0.00020 0.00020 9563043 <0.00020 0.00020 9563043

Dissolved Lithium (Li) mg/L 0.55 0.020 9564072 0.34 0.020 9564072

Dissolved Magnesium (Mg) mg/L 320 0.20 9564072 260 0.20 9564072

Dissolved Manganese (Mn) mg/L 0.10 0.0040 9564072 2.7 0.0040 9564072

Dissolved Molybdenum (Mo) mg/L 0.0042 0.00020 9563043 0.0042 0.00020 9563043 0.0018 0.00020 9563043

Dissolved Nickel (Ni) mg/L 0.018 0.00050 9563043 0.017 0.00050 9563043 0.013 0.00050 9563043

Dissolved Phosphorus (P) mg/L <0.10 0.10 9564072 <0.10 0.10 9564072

Dissolved Potassium (K) mg/L 9.8 0.30 9564072 7.9 0.30 9564072

Dissolved Selenium (Se) mg/L 0.00027 0.00020 9563043 0.00020 0.00020 9563043 0.00036 0.00020 9563043

Dissolved Silicon (Si) mg/L 10 0.10 9564072 11 0.10 9564072

Dissolved Silver (Ag) mg/L <0.00010 0.00010 9563043 <0.00010 0.00010 9563043 <0.00010 0.00010 9563043

Dissolved Sodium (Na) mg/L 290 0.50 9564072 230 0.50 9564072

Dissolved Strontium (Sr) mg/L 2.8 0.020 9564072 2.5 0.020 9564072

Dissolved Sulphur (S) mg/L     810 (1) 1.0 9564072     760 (1) 1.0 9564072

Dissolved Thallium (Tl) mg/L <0.00020 0.00020 9563043 <0.00020 0.00020 9563043 <0.00020 0.00020 9563043

Dissolved Tin (Sn) mg/L <0.0010 0.0010 9563043 <0.0010 0.0010 9563043 <0.0010 0.0010 9563043

Dissolved Titanium (Ti) mg/L <0.0010 0.0010 9563043 <0.0010 0.0010 9563043 <0.0010 0.0010 9563043

Dissolved Uranium (U) mg/L 0.11 0.00010 9563043 0.10 0.00010 9563043 0.055 0.00010 9563043

Dissolved Vanadium (V) mg/L <0.0010 0.0010 9563043 <0.0010 0.0010 9563043 0.0014 0.0010 9563043

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WI8148 WI8148 WI8149

Sampling Date
2019/08/22

 12:00
2019/08/22

 12:00
2019/08/22

 12:30

COC Number M081283 M081283 M081283

UNITS OW-3 RDL QC Batch
OW-3

Lab-Dup
RDL QC Batch OW-7 RDL QC Batch

Dissolved Zinc (Zn) mg/L <0.0030 0.0030 9563043 <0.0030 0.0030 9563043 <0.0030 0.0030 9563043

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WI8150 WI8151

Sampling Date
2019/08/22

 13:10
2019/08/22

 13:30

COC Number M081283 M081283

UNITS OW-10 RDL OW-4 RDL QC Batch

Elements

Dissolved Aluminum (Al) mg/L <0.0030 0.0030 0.024 0.0030 9563043

Dissolved Antimony (Sb) mg/L <0.00060 0.00060 <0.00060 0.00060 9563043

Dissolved Arsenic (As) mg/L 0.0046 0.00020 0.00098 0.00020 9563043

Dissolved Barium (Ba) mg/L <0.010 0.010 <0.010 0.010 9564070

Dissolved Beryllium (Be) mg/L <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Boron (B) mg/L 0.096 0.020 0.14 0.020 9564070

Dissolved Calcium (Ca) mg/L 330 0.30 210 0.30 9564070

Dissolved Chromium (Cr) mg/L <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Cobalt (Co) mg/L 0.00087 0.00030 0.0024 0.00030 9563043

Dissolved Copper (Cu) mg/L 0.032 0.00020 0.0090 0.00020 9563043

Dissolved Iron (Fe) mg/L 0.78 0.060 0.44 0.060 9564070

Dissolved Lead (Pb) mg/L 0.00051 0.00020 0.0040 0.00020 9563043

Dissolved Lithium (Li) mg/L 3.7 0.020 0.67 0.020 9564070

Dissolved Magnesium (Mg) mg/L     5000 (1) 10 400 0.20 9564070

Dissolved Manganese (Mn) mg/L 0.41 0.0040 0.24 0.0040 9564070

Dissolved Molybdenum (Mo) mg/L 0.025 0.00020 0.016 0.00020 9563043

Dissolved Nickel (Ni) mg/L 0.053 0.00050 0.020 0.00050 9563043

Dissolved Phosphorus (P) mg/L <0.10 0.10 <0.10 0.10 9564070

Dissolved Potassium (K) mg/L 25 0.30 7.9 0.30 9564070

Dissolved Selenium (Se) mg/L 0.0052 0.00020 0.00043 0.00020 9563043

Dissolved Silicon (Si) mg/L 10 0.10 12 0.10 9564070

Dissolved Silver (Ag) mg/L <0.00010 0.00010 <0.00010 0.00010 9563043

Dissolved Sodium (Na) mg/L     3300 (1) 25 440 0.50 9564070

Dissolved Strontium (Sr) mg/L 4.2 0.020 1.6 0.020 9564070

Dissolved Sulphur (S) mg/L     8500 (1) 10     810 (1) 1.0 9564070

Dissolved Thallium (Tl) mg/L <0.00020 0.00020 <0.00020 0.00020 9563043

Dissolved Tin (Sn) mg/L <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Titanium (Ti) mg/L <0.0010 0.0010 <0.0010 0.0010 9563043

Dissolved Uranium (U) mg/L 0.54 0.00010 0.14 0.00010 9563043

Dissolved Vanadium (V) mg/L 0.0012 0.0010 0.0053 0.0010 9563043

Dissolved Zinc (Zn) mg/L 0.0084 0.0030 0.014 0.0030 9563043

RDL = Reportable Detection Limit

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

VOLATILE ORGANICS BY GC-MS (WATER)

BV Labs ID WI8151

Sampling Date
2019/08/22

 13:30

COC Number M081283

UNITS OW-4 RDL QC Batch

Volatiles

Benzene ug/L <0.40 0.40 9560957

Toluene ug/L <0.40 0.40 9560957

Ethylbenzene ug/L <0.40 0.40 9560957

m & p-Xylene ug/L <0.80 0.80 9560957

o-Xylene ug/L <0.40 0.40 9560957

Xylenes (Total) ug/L <0.89 0.89 9559936

F1 (C6-C10) - BTEX ug/L <100 100 9559936

F1 (C6-C10) ug/L <100 100 9560957

Surrogate Recovery (%)

1,4-Difluorobenzene (sur.) % 98 9560957

4-Bromofluorobenzene (sur.) % 101 9560957

D4-1,2-Dichloroethane (sur.) % 105 9560957

RDL = Reportable Detection Limit

BV Labs ID WI8144 WI8145 WI8146 WI8147 WI8148 WI8149 WI8150

Sampling Date
2019/08/22

 12:45
2019/08/22

2019/08/22
 11:15

2019/08/22
 11:45

2019/08/22
 12:00

2019/08/22
 12:30

2019/08/22
 13:10

COC Number M081283 M081283 M081283 M081283 M081283 M081283 M081283

UNITS OW-11 FD1 OW-9 OW-8 OW-3 OW-7 OW-10 RDL QC Batch

Volatiles

Benzene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 9560957

Toluene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 9560957

Ethylbenzene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 9560957

m & p-Xylene ug/L <0.80 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80 0.80 9560957

o-Xylene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 9560957

Xylenes (Total) ug/L <0.89 <0.89 <0.89 <0.89 <0.89 <0.89 <0.89 0.89 9559936

F1 (C6-C10) - BTEX ug/L <100 <100 <100 <100 <100 <100 <100 100 9559936

F1 (C6-C10) ug/L <100 <100 <100 <100 <100 <100 <100 100 9560957

Surrogate Recovery (%)

1,4-Difluorobenzene (sur.) % 101 99 101 98 98 96 94 9560957

4-Bromofluorobenzene (sur.) % 96 98 96 105 101 99 99 9560957

D4-1,2-Dichloroethane (sur.) % 96 96 97 106 103 106 113 9560957

RDL = Reportable Detection Limit
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

GENERAL COMMENTS

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

Package 1 10.8°C

Sample  WI8151 [OW-4]  : Cation - Anion percentage difference exceeds normal acceptance limits due to possible matrix interference. Major ions were
reanalyzed.

Results relate only to the items tested.
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

9560957 JNG Matrix Spike 1,4-Difluorobenzene (sur.) 2019/08/24 98 % 50 - 140

4-Bromofluorobenzene (sur.) 2019/08/24 101 % 50 - 140

D4-1,2-Dichloroethane (sur.) 2019/08/24 104 % 50 - 140

Benzene 2019/08/24 92 % 50 - 140

Toluene 2019/08/24 96 % 50 - 140

Ethylbenzene 2019/08/24 101 % 50 - 140

m & p-Xylene 2019/08/24 99 % 50 - 140

o-Xylene 2019/08/24 98 % 50 - 140

F1 (C6-C10) 2019/08/24 87 % 60 - 140

9560957 JNG Spiked Blank 1,4-Difluorobenzene (sur.) 2019/08/24 94 % 50 - 140

4-Bromofluorobenzene (sur.) 2019/08/24 99 % 50 - 140

D4-1,2-Dichloroethane (sur.) 2019/08/24 101 % 50 - 140

Benzene 2019/08/24 91 % 60 - 130

Toluene 2019/08/24 96 % 60 - 130

Ethylbenzene 2019/08/24 101 % 60 - 130

m & p-Xylene 2019/08/24 101 % 60 - 130

o-Xylene 2019/08/24 100 % 60 - 130

F1 (C6-C10) 2019/08/24 84 % 60 - 140

9560957 JNG Method Blank 1,4-Difluorobenzene (sur.) 2019/08/24 99 % 50 - 140

4-Bromofluorobenzene (sur.) 2019/08/24 101 % 50 - 140

D4-1,2-Dichloroethane (sur.) 2019/08/24 101 % 50 - 140

Benzene 2019/08/24 <0.40 ug/L

Toluene 2019/08/24 <0.40 ug/L

Ethylbenzene 2019/08/24 <0.40 ug/L

m & p-Xylene 2019/08/24 <0.80 ug/L

o-Xylene 2019/08/24 <0.40 ug/L

F1 (C6-C10) 2019/08/24 <100 ug/L

9560957 JNG RPD Benzene 2019/08/24 NC % 30

Toluene 2019/08/24 NC % 30

Ethylbenzene 2019/08/24 NC % 30

m & p-Xylene 2019/08/24 NC % 30

o-Xylene 2019/08/24 NC % 30

F1 (C6-C10) 2019/08/24 NC % 30

9561573 IBL Matrix Spike Dissolved Nitrite (N) 2019/08/24 103 % 80 - 120

Dissolved Nitrate (N) 2019/08/24 105 % 80 - 120

9561573 IBL Spiked Blank Dissolved Nitrite (N) 2019/08/24 99 % 80 - 120

Dissolved Nitrate (N) 2019/08/24 101 % 80 - 120

9561573 IBL Method Blank Dissolved Nitrite (N) 2019/08/24 <0.010 mg/L

Dissolved Nitrate (N) 2019/08/24 <0.010 mg/L

9561573 IBL RPD Dissolved Nitrite (N) 2019/08/24 NC % 20

Dissolved Nitrate (N) 2019/08/24 0.074 % 20

9561585 IBL Matrix Spike [WI8151-01] Dissolved Nitrite (N) 2019/08/24 99 % 80 - 120

Dissolved Nitrate (N) 2019/08/24 102 % 80 - 120

9561585 IBL Spiked Blank Dissolved Nitrite (N) 2019/08/24 99 % 80 - 120

Dissolved Nitrate (N) 2019/08/24 102 % 80 - 120

9561585 IBL Method Blank Dissolved Nitrite (N) 2019/08/24 <0.010 mg/L

Dissolved Nitrate (N) 2019/08/24 <0.010 mg/L

9561585 IBL RPD [WI8151-01] Dissolved Nitrite (N) 2019/08/24 NC % 20

Dissolved Nitrate (N) 2019/08/24 0.22 % 20

9561648 KD9 Spiked Blank Alkalinity (Total as CaCO3) 2019/08/24 91 % 80 - 120

9561648 KD9 Method Blank Alkalinity (PP as CaCO3) 2019/08/24 <1.0 mg/L

Alkalinity (Total as CaCO3) 2019/08/24 <1.0 mg/L

Bicarbonate (HCO3) 2019/08/24 <1.0 mg/L
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Carbonate (CO3) 2019/08/24 <1.0 mg/L

Hydroxide (OH) 2019/08/24 <1.0 mg/L

9561648 KD9 RPD Alkalinity (PP as CaCO3) 2019/08/25 2.8 % 20

Alkalinity (Total as CaCO3) 2019/08/25 0.57 % 20

Bicarbonate (HCO3) 2019/08/25 0.23 % 20

Carbonate (CO3) 2019/08/25 2.8 % 20

Hydroxide (OH) 2019/08/25 NC % 20

9561649 KD9 Spiked Blank pH 2019/08/24 99 % 97 - 103

9561649 KD9 RPD pH 2019/08/25 0.084 % N/A

9561650 KD9 Spiked Blank Conductivity 2019/08/24 100 % 90 - 110

9561650 KD9 Method Blank Conductivity 2019/08/24 <2.0 uS/cm

9561650 KD9 RPD Conductivity 2019/08/25 0.22 % 10

9562571 KGH Matrix Spike Total Organic Carbon (C) 2019/08/27 NC % 80 - 120

9562571 KGH Spiked Blank Total Organic Carbon (C) 2019/08/27 100 % 80 - 120

9562571 KGH Method Blank Total Organic Carbon (C) 2019/08/27 <0.50 mg/L

9562571 KGH RPD Total Organic Carbon (C) 2019/08/27 2.5 % 20

9562860 RK3 Matrix Spike Dissolved Mercury (Hg) 2019/08/26 98 % 80 - 120

9562860 RK3 Spiked Blank Dissolved Mercury (Hg) 2019/08/26 97 % 80 - 120

9562860 RK3 Method Blank Dissolved Mercury (Hg) 2019/08/26 <0.0020 ug/L

9562860 RK3 RPD Dissolved Mercury (Hg) 2019/08/26 NC % 20

9562863 RK3 Matrix Spike [WI8145-05] Dissolved Mercury (Hg) 2019/08/26 98 % 80 - 120

9562863 RK3 Spiked Blank Dissolved Mercury (Hg) 2019/08/26 96 % 80 - 120

9562863 RK3 Method Blank Dissolved Mercury (Hg) 2019/08/26 <0.0020 ug/L

9562863 RK3 RPD [WI8145-05] Dissolved Mercury (Hg) 2019/08/26 NC % 20

9563022 LZ0 Spiked Blank Alkalinity (Total as CaCO3) 2019/08/26 93 % 80 - 120

9563022 LZ0 Method Blank Alkalinity (PP as CaCO3) 2019/08/27 <1.0 mg/L

Alkalinity (Total as CaCO3) 2019/08/27 <1.0 mg/L

Bicarbonate (HCO3) 2019/08/27 <1.0 mg/L

Carbonate (CO3) 2019/08/27 <1.0 mg/L

Hydroxide (OH) 2019/08/27 <1.0 mg/L

9563022 LZ0 RPD Alkalinity (PP as CaCO3) 2019/08/26 NC % 20

Alkalinity (Total as CaCO3) 2019/08/26 5.0 % 20

Bicarbonate (HCO3) 2019/08/26 5.0 % 20

Carbonate (CO3) 2019/08/26 NC % 20

Hydroxide (OH) 2019/08/26 NC % 20

9563025 LZ0 Spiked Blank pH 2019/08/26 99 % 97 - 103

9563025 LZ0 RPD pH 2019/08/26 2.0 % N/A

9563026 LZ0 Spiked Blank Conductivity 2019/08/26 98 % 90 - 110

9563026 LZ0 Method Blank Conductivity 2019/08/27 <2.0 uS/cm

9563026 LZ0 RPD Conductivity 2019/08/26 0.35 % 10

9563043 ANE Matrix Spike [WI8148-04] Dissolved Aluminum (Al) 2019/08/26 103 % 80 - 120

Dissolved Antimony (Sb) 2019/08/26 93 % 80 - 120

Dissolved Arsenic (As) 2019/08/26 99 % 80 - 120

Dissolved Beryllium (Be) 2019/08/26 93 % 80 - 120

Dissolved Chromium (Cr) 2019/08/26 99 % 80 - 120

Dissolved Cobalt (Co) 2019/08/26 98 % 80 - 120

Dissolved Copper (Cu) 2019/08/26 95 % 80 - 120

Dissolved Lead (Pb) 2019/08/26 95 % 80 - 120

Dissolved Molybdenum (Mo) 2019/08/26 107 % 80 - 120

Dissolved Nickel (Ni) 2019/08/26 94 % 80 - 120

Dissolved Selenium (Se) 2019/08/26 101 % 80 - 120

Dissolved Silver (Ag) 2019/08/26 99 % 80 - 120

Dissolved Thallium (Tl) 2019/08/26 97 % 80 - 120
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Tin (Sn) 2019/08/26 97 % 80 - 120

Dissolved Titanium (Ti) 2019/08/26 103 % 80 - 120

Dissolved Uranium (U) 2019/08/26 NC % 80 - 120

Dissolved Vanadium (V) 2019/08/26 102 % 80 - 120

Dissolved Zinc (Zn) 2019/08/26 89 % 80 - 120

9563043 ANE Spiked Blank Dissolved Aluminum (Al) 2019/08/26 102 % 80 - 120

Dissolved Antimony (Sb) 2019/08/26 97 % 80 - 120

Dissolved Arsenic (As) 2019/08/26 103 % 80 - 120

Dissolved Beryllium (Be) 2019/08/26 95 % 80 - 120

Dissolved Chromium (Cr) 2019/08/26 104 % 80 - 120

Dissolved Cobalt (Co) 2019/08/26 100 % 80 - 120

Dissolved Copper (Cu) 2019/08/26 102 % 80 - 120

Dissolved Lead (Pb) 2019/08/26 102 % 80 - 120

Dissolved Molybdenum (Mo) 2019/08/26 102 % 80 - 120

Dissolved Nickel (Ni) 2019/08/26 101 % 80 - 120

Dissolved Selenium (Se) 2019/08/26 107 % 80 - 120

Dissolved Silver (Ag) 2019/08/26 104 % 80 - 120

Dissolved Thallium (Tl) 2019/08/26 101 % 80 - 120

Dissolved Tin (Sn) 2019/08/26 106 % 80 - 120

Dissolved Titanium (Ti) 2019/08/26 93 % 80 - 120

Dissolved Uranium (U) 2019/08/26 108 % 80 - 120

Dissolved Vanadium (V) 2019/08/26 102 % 80 - 120

Dissolved Zinc (Zn) 2019/08/26 101 % 80 - 120

9563043 ANE Method Blank Dissolved Aluminum (Al) 2019/08/26 <0.0030 mg/L

Dissolved Antimony (Sb) 2019/08/26 <0.00060 mg/L

Dissolved Arsenic (As) 2019/08/26 <0.00020 mg/L

Dissolved Beryllium (Be) 2019/08/26 <0.0010 mg/L

Dissolved Chromium (Cr) 2019/08/26 <0.0010 mg/L

Dissolved Cobalt (Co) 2019/08/26 <0.00030 mg/L

Dissolved Copper (Cu) 2019/08/26 <0.00020 mg/L

Dissolved Lead (Pb) 2019/08/26 <0.00020 mg/L

Dissolved Molybdenum (Mo) 2019/08/26 <0.00020 mg/L

Dissolved Nickel (Ni) 2019/08/26 <0.00050 mg/L

Dissolved Selenium (Se) 2019/08/26 <0.00020 mg/L

Dissolved Silver (Ag) 2019/08/26 <0.00010 mg/L

Dissolved Thallium (Tl) 2019/08/26 <0.00020 mg/L

Dissolved Tin (Sn) 2019/08/26 <0.0010 mg/L

Dissolved Titanium (Ti) 2019/08/26 <0.0010 mg/L

Dissolved Uranium (U) 2019/08/26 <0.00010 mg/L

Dissolved Vanadium (V) 2019/08/26 <0.0010 mg/L

Dissolved Zinc (Zn) 2019/08/26 <0.0030 mg/L

9563043 ANE RPD [WI8148-04] Dissolved Aluminum (Al) 2019/08/26 NC % 20

Dissolved Antimony (Sb) 2019/08/26 NC % 20

Dissolved Arsenic (As) 2019/08/26 16 % 20

Dissolved Beryllium (Be) 2019/08/26 NC % 20

Dissolved Chromium (Cr) 2019/08/26 16 % 20

Dissolved Cobalt (Co) 2019/08/26 NC % 20

Dissolved Copper (Cu) 2019/08/26 7.7 % 20

Dissolved Lead (Pb) 2019/08/26 NC % 20

Dissolved Molybdenum (Mo) 2019/08/26 0.26 % 20

Dissolved Nickel (Ni) 2019/08/26 8.2 % 20

Dissolved Selenium (Se) 2019/08/26 NC % 20

Dissolved Silver (Ag) 2019/08/26 NC % 20
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Thallium (Tl) 2019/08/26 NC % 20

Dissolved Tin (Sn) 2019/08/26 NC % 20

Dissolved Titanium (Ti) 2019/08/26 NC % 20

Dissolved Uranium (U) 2019/08/26 5.4 % 20

Dissolved Vanadium (V) 2019/08/26 NC % 20

Dissolved Zinc (Zn) 2019/08/26 NC % 20

9564070 ALX Matrix Spike Dissolved Barium (Ba) 2019/08/27 101 % 80 - 120

Dissolved Boron (B) 2019/08/27 99 % 80 - 120

Dissolved Calcium (Ca) 2019/08/27 NC % 80 - 120

Dissolved Iron (Fe) 2019/08/27 102 % 80 - 120

Dissolved Lithium (Li) 2019/08/27 106 % 80 - 120

Dissolved Magnesium (Mg) 2019/08/27 98 % 80 - 120

Dissolved Manganese (Mn) 2019/08/27 96 % 80 - 120

Dissolved Phosphorus (P) 2019/08/27 101 % 80 - 120

Dissolved Potassium (K) 2019/08/27 105 % 80 - 120

Dissolved Silicon (Si) 2019/08/27 91 % 80 - 120

Dissolved Sodium (Na) 2019/08/27 NC % 80 - 120

Dissolved Strontium (Sr) 2019/08/27 94 % 80 - 120

Dissolved Sulphur (S) 2019/08/27 NC % 80 - 120

9564070 ALX Spiked Blank Dissolved Barium (Ba) 2019/08/27 104 % 80 - 120

Dissolved Boron (B) 2019/08/27 102 % 80 - 120

Dissolved Calcium (Ca) 2019/08/27 95 % 80 - 120

Dissolved Iron (Fe) 2019/08/27 107 % 80 - 120

Dissolved Lithium (Li) 2019/08/27 106 % 80 - 120

Dissolved Magnesium (Mg) 2019/08/27 104 % 80 - 120

Dissolved Manganese (Mn) 2019/08/27 99 % 80 - 120

Dissolved Phosphorus (P) 2019/08/27 98 % 80 - 120

Dissolved Potassium (K) 2019/08/27 104 % 80 - 120

Dissolved Silicon (Si) 2019/08/27 95 % 80 - 120

Dissolved Sodium (Na) 2019/08/27 107 % 80 - 120

Dissolved Strontium (Sr) 2019/08/27 103 % 80 - 120

Dissolved Sulphur (S) 2019/08/27 103 % 80 - 120

9564070 ALX Method Blank Dissolved Barium (Ba) 2019/08/27 <0.010 mg/L

Dissolved Boron (B) 2019/08/27 <0.020 mg/L

Dissolved Calcium (Ca) 2019/08/27 <0.30 mg/L

Dissolved Iron (Fe) 2019/08/27 <0.060 mg/L

Dissolved Lithium (Li) 2019/08/27 <0.020 mg/L

Dissolved Magnesium (Mg) 2019/08/27 <0.20 mg/L

Dissolved Manganese (Mn) 2019/08/27 <0.0040 mg/L

Dissolved Phosphorus (P) 2019/08/27 <0.10 mg/L

Dissolved Potassium (K) 2019/08/27 <0.30 mg/L

Dissolved Silicon (Si) 2019/08/27 <0.10 mg/L

Dissolved Sodium (Na) 2019/08/27 <0.50 mg/L

Dissolved Strontium (Sr) 2019/08/27 <0.020 mg/L

Dissolved Sulphur (S) 2019/08/27 <0.20 mg/L

9564070 ALX RPD Dissolved Barium (Ba) 2019/08/27 1.2 % 20

Dissolved Boron (B) 2019/08/27 1.5 % 20

Dissolved Calcium (Ca) 2019/08/27 0.0068 % 20

Dissolved Iron (Fe) 2019/08/27 4.9 % 20

Dissolved Lithium (Li) 2019/08/27 0.97 % 20

Dissolved Magnesium (Mg) 2019/08/27 0.70 % 20

Dissolved Manganese (Mn) 2019/08/27 NC % 20

Dissolved Phosphorus (P) 2019/08/27 NC % 20

Page 16 of 20

Bureau Veritas Laboratories Winnipeg: Unit D, 675 Berry Street R3H 1A7     Telephone (204) 772-7276     Fax (204) 772-2386



BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Potassium (K) 2019/08/27 0.59 % 20

Dissolved Silicon (Si) 2019/08/27 0.23 % 20

Dissolved Sodium (Na) 2019/08/27 0.82 % 20

Dissolved Strontium (Sr) 2019/08/27 0.82 % 20

Dissolved Sulphur (S) 2019/08/27 0.56 % 20

9564072 MAP Matrix Spike Dissolved Barium (Ba) 2019/08/28 96 % 80 - 120

Dissolved Boron (B) 2019/08/28 98 % 80 - 120

Dissolved Calcium (Ca) 2019/08/28 100 % 80 - 120

Dissolved Iron (Fe) 2019/08/28 101 % 80 - 120

Dissolved Lithium (Li) 2019/08/28 94 % 80 - 120

Dissolved Magnesium (Mg) 2019/08/28 98 % 80 - 120

Dissolved Manganese (Mn) 2019/08/28 100 % 80 - 120

Dissolved Phosphorus (P) 2019/08/28 98 % 80 - 120

Dissolved Potassium (K) 2019/08/28 95 % 80 - 120

Dissolved Silicon (Si) 2019/08/28 82 % 80 - 120

Dissolved Sodium (Na) 2019/08/28 94 % 80 - 120

Dissolved Strontium (Sr) 2019/08/28 94 % 80 - 120

Dissolved Sulphur (S) 2019/08/28 97 % 80 - 120

9564072 MAP Spiked Blank Dissolved Barium (Ba) 2019/08/28 95 % 80 - 120

Dissolved Boron (B) 2019/08/28 96 % 80 - 120

Dissolved Calcium (Ca) 2019/08/28 98 % 80 - 120

Dissolved Iron (Fe) 2019/08/28 100 % 80 - 120

Dissolved Lithium (Li) 2019/08/28 92 % 80 - 120

Dissolved Magnesium (Mg) 2019/08/28 97 % 80 - 120

Dissolved Manganese (Mn) 2019/08/28 98 % 80 - 120

Dissolved Phosphorus (P) 2019/08/28 95 % 80 - 120

Dissolved Potassium (K) 2019/08/28 93 % 80 - 120

Dissolved Silicon (Si) 2019/08/28 87 % 80 - 120

Dissolved Sodium (Na) 2019/08/28 94 % 80 - 120

Dissolved Strontium (Sr) 2019/08/28 96 % 80 - 120

Dissolved Sulphur (S) 2019/08/28 98 % 80 - 120

9564072 MAP Method Blank Dissolved Barium (Ba) 2019/08/28 <0.010 mg/L

Dissolved Boron (B) 2019/08/28 <0.020 mg/L

Dissolved Calcium (Ca) 2019/08/28 <0.30 mg/L

Dissolved Iron (Fe) 2019/08/28 <0.060 mg/L

Dissolved Lithium (Li) 2019/08/28 <0.020 mg/L

Dissolved Magnesium (Mg) 2019/08/28 <0.20 mg/L

Dissolved Manganese (Mn) 2019/08/28 <0.0040 mg/L

Dissolved Phosphorus (P) 2019/08/28 <0.10 mg/L

Dissolved Potassium (K) 2019/08/28 <0.30 mg/L

Dissolved Silicon (Si) 2019/08/28 <0.10 mg/L

Dissolved Sodium (Na) 2019/08/28 <0.50 mg/L

Dissolved Strontium (Sr) 2019/08/28 <0.020 mg/L

Dissolved Sulphur (S) 2019/08/28 <0.20 mg/L

9564072 MAP RPD Dissolved Barium (Ba) 2019/08/28 NC % 20

Dissolved Boron (B) 2019/08/28 NC % 20

Dissolved Calcium (Ca) 2019/08/28 NC % 20

Dissolved Iron (Fe) 2019/08/28 NC % 20

Dissolved Lithium (Li) 2019/08/28 NC % 20

Dissolved Magnesium (Mg) 2019/08/28 NC % 20

Dissolved Manganese (Mn) 2019/08/28 NC % 20

Dissolved Phosphorus (P) 2019/08/28 NC % 20

Dissolved Potassium (K) 2019/08/28 NC % 20
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Silicon (Si) 2019/08/28 NC % 20

Dissolved Sodium (Na) 2019/08/28 NC % 20

Dissolved Strontium (Sr) 2019/08/28 NC % 20

Dissolved Sulphur (S) 2019/08/28 NC % 20

9567858 ZI Matrix Spike Dissolved Chloride (Cl) 2019/08/29 NC % 80 - 120

Dissolved Sulphate (SO4) 2019/08/29 NC % 80 - 120

9567858 ZI Spiked Blank Dissolved Chloride (Cl) 2019/08/29 102 % 80 - 120

Dissolved Sulphate (SO4) 2019/08/29 100 % 80 - 120

9567858 ZI Method Blank Dissolved Chloride (Cl) 2019/08/29 <1.0 mg/L

Dissolved Sulphate (SO4) 2019/08/29 <1.0 mg/L

9567858 ZI RPD Dissolved Chloride (Cl) 2019/08/29 1.7 % 20

Dissolved Sulphate (SO4) 2019/08/29 0.54 % 20

9568714 STI Matrix Spike Dissolved Chloride (Cl) 2019/08/29 105 % 80 - 120

Dissolved Sulphate (SO4) 2019/08/29 104 % 80 - 120

9568714 STI Spiked Blank Dissolved Chloride (Cl) 2019/08/29 101 % 80 - 120

Dissolved Sulphate (SO4) 2019/08/29 100 % 80 - 120

9568714 STI Method Blank Dissolved Chloride (Cl) 2019/08/29 <1.0 mg/L

Dissolved Sulphate (SO4) 2019/08/29 <1.0 mg/L

9568714 STI RPD Dissolved Chloride (Cl) 2019/08/29 9.5 % 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).
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BV Labs Job #: B970248
Report Date: 2019/09/01

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

VALIDATION SIGNATURE PAGE

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

Ghayasuddin Khan, M.Sc., P.Chem., QP, Scientific Specialist, Inorganics

Gita Pokhrel, Senior Analyst

Harry (Peng) Liang, Senior Analyst

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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BV LABS JOB #: B971940
Received: 2019/08/28, 13:25

CERTIFICATE OF ANALYSIS

Your Project #: 19-1308

Report Date: 2019/09/06
Report #: R2777297

Version: 1 - Final

Attention: Nanci Beaupre

DILLON CONSULTING LTD.
1558 Willson Place
Winnipeg, MB
CANADA          R3T 0Y4

Your C.O.C. #: M081284

Site Location: MILLER

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity @25C (pp, total), CO3,HCO3,OH (1) 4 N/A 2019/09/03 AB SOP-00005 SM 23 2320 B m

BTEX/F1 in Water by HS GC/MS/FID (1) 4 N/A 2019/08/30 AB SOP-00039 CCME CWS/EPA 8260d m

F1-BTEX (1) 4 N/A 2019/08/31 Auto Calc

Cadmium - low level CCME - Dissolved (1) 1 N/A 2019/09/03 Auto Calc

Cadmium - low level CCME - Dissolved (1) 3 N/A 2019/09/04 Auto Calc

Chloride/Sulphate by Auto Colourimetry (1) 4 N/A 2019/09/04 AB SOP-00020 / AB SOP-
00018

SM23-4500-Cl/SO4-E m

Conductivity @25C (1) 4 N/A 2019/09/03 AB SOP-00005 SM 23 2510 B m

Hardness (1) 3 N/A 2019/09/04 Auto Calc

Hardness (1) 1 N/A 2019/09/05 Auto Calc

Mercury (Dissolved) by CV (1) 2 2019/09/03 2019/09/03 CAL SOP-00007 EPA 1631 RE 20460 m

Mercury (Dissolved) by CV-Lab Filtered (1) 2 2019/09/04 2019/09/04 CAL SOP-00007 EPA 1631 RE 20460 m

Elements by ICP - Dissolved (1, 2) 1 N/A 2019/09/03 AB SOP-00042 EPA 6010d R5 m

Elements by ICP - Dissolved (1, 2) 1 N/A 2019/09/04 AB SOP-00042 EPA 6010d R5 m

Elements by ICP-Dissolved-Lab Filtered (1, 2) 2 N/A 2019/08/31 AB SOP-00042 EPA 6010d R5 m

Elements by ICPMS - Dissolved (1, 2) 2 N/A 2019/08/31 AB SOP-00043 EPA 6020b R2 m

Elements by ICPMS-Dissolved-Lab Filtered (1, 3) 1 N/A 2019/08/31 AB SOP-00043 EPA 6020b R2 m

Elements by ICPMS-Dissolved-Lab Filtered (1, 3) 1 N/A 2019/09/04 AB SOP-00043 EPA 6020b R2 m

Ion Balance (1) 4 N/A 2019/08/31 Auto Calc

Sum of cations, anions (1) 1 N/A 2019/09/03 Auto Calc

Sum of cations, anions (1) 2 N/A 2019/09/04 Auto Calc

Sum of cations, anions (1) 1 N/A 2019/09/05 Auto Calc

Nitrate and Nitrite (1) 2 N/A 2019/09/03 Auto Calc

Nitrate and Nitrite (1) 2 N/A 2019/09/04 Auto Calc

Nitrate + Nitrite-N (calculated) (1) 2 N/A 2019/09/03 Auto Calc

Nitrate + Nitrite-N (calculated) (1) 2 N/A 2019/09/04 Auto Calc

Nitrogen (Nitrite - Nitrate) by IC (1) 3 N/A 2019/08/31 AB SOP-00023 SM 23 4110 B m

Nitrogen (Nitrite - Nitrate) by IC (1) 1 N/A 2019/09/03 AB SOP-00023 SM 23 4110 B m

pH @25°C (1, 4) 4 N/A 2019/09/03 AB SOP-00005 SM 23 4500-H+B m

Total Dissolved Solids (Calculated) (1) 3 N/A 2019/09/04 Auto Calc

Total Dissolved Solids (Calculated) (1) 1 N/A 2019/09/05 Auto Calc

Carbon (Total Organic) (1, 5) 4 N/A 2019/09/04 AB SOP-00087 MMCW 119 1996 m
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BV LABS JOB #: B971940
Received: 2019/08/28, 13:25

CERTIFICATE OF ANALYSIS

Your Project #: 19-1308

Report Date: 2019/09/06
Report #: R2777297

Version: 1 - Final

Attention: Nanci Beaupre

DILLON CONSULTING LTD.
1558 Willson Place
Winnipeg, MB
CANADA          R3T 0Y4

Your C.O.C. #: M081284

Site Location: MILLER

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

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

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

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

(1) This test was performed by BV Labs Calgary Environmental
(2) Dissolved > Total Imbalance: When applicable, Dissolved and Total results were reviewed and data quality meets acceptable levels unless otherwise noted.
(3) Samples were filtered and preserved at the lab. Values may not reflect concentrations at the time of sampling. Dissolved > Total Imbalance: When applicable, Dissolved and Total
results were reviewed and data quality meets acceptable levels unless otherwise noted.
(4) The CCME method requires pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this report are
reported past the CCME holding time.  Bureau Veritas Laboratories endeavours to analyze samples as soon as possible after receipt.
(5) TOC present in the sample should be considered as non-purgeable TOC.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Janelle Kochan, B.Sc., Senior Customer Service Representative
Email: Janelle.KOCHAN@bvlabs.com
Phone# (204)259-0231
==================================================================== 
This report has been generated and distributed using a secure automated process.
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID WJ6982 WJ6983 WJ6984

Sampling Date
2019/08/28

 09:45
2019/08/28

 09:30
2019/08/28

 10:50

COC Number M081284 M081284 M081284

UNITS OW-1 RDL QC Batch OW-2 RDL OW-5 RDL QC Batch

Calculated Parameters

Anion Sum meq/L 70 N/A 9568876 110 N/A 80 N/A 9568876

Cation Sum meq/L 70 N/A 9568876 120 N/A 68 N/A 9568876

Hardness (CaCO3) mg/L 2700 0.50 9568869 4500 0.50 2500 0.50 9568869

Ion Balance (% Difference) % 0.13 N/A 9568875 4.5 N/A 7.9 N/A 9568875

Dissolved Nitrate (NO3) mg/L 0.37 0.044 9568671 1.8 0.044 1.7 0.044 9568671

Nitrate plus Nitrite (N) mg/L 0.083 0.014 9568677 0.41 0.014 0.39 0.014 9568677

Dissolved Nitrite (NO2) mg/L <0.033 0.033 9568671 <0.033 0.033 <0.033 0.033 9568671

Calculated Total Dissolved Solids mg/L 4300 20 9568882 7100 50 4800 25 9568882

Misc. Inorganics

Conductivity uS/cm 4900 2.0 9573144 7800 2.0 5700 2.0 9573144

pH pH 7.59 N/A 9573142 7.61 N/A 7.81 N/A 9573142

Total Organic Carbon (C) mg/L 13 0.50 9572450     29 (1) 2.5     11 (1) 10 9572450

Low Level Elements

Dissolved Cadmium (Cd) ug/L 0.077 0.020 9568633 0.23 0.020 0.043 0.020 9568633

Anions

Alkalinity (PP as CaCO3) mg/L <1.0 1.0 9573140 <1.0 1.0 <1.0 1.0 9573140

Alkalinity (Total as CaCO3) mg/L 530 1.0 9573140 590 1.0 520 1.0 9573140

Bicarbonate (HCO3) mg/L 650 1.0 9573140 720 1.0 640 1.0 9573140

Carbonate (CO3) mg/L <1.0 1.0 9573140 <1.0 1.0 <1.0 1.0 9573140

Hydroxide (OH) mg/L <1.0 1.0 9573140 <1.0 1.0 <1.0 1.0 9573140

Dissolved Chloride (Cl) mg/L 84 1.0 9574418 50 1.0 140 1.0 9574418

Dissolved Sulphate (SO4) mg/L     2700 (2) 20 9574418     4700 (2) 50     3200 (2) 25 9574418

Nutrients

Dissolved Nitrite (N) mg/L <0.010 0.010 9571134 <0.010 0.010 <0.010 0.010 9571136

Dissolved Nitrate (N) mg/L 0.083 0.010 9571134 0.41 0.010 0.39 0.010 9571136

RDL = Reportable Detection Limit

N/A = Not Applicable

(1) Detection limits raised due to sample matrix.

(2) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

RESULTS OF CHEMICAL ANALYSES OF  WATER

BV Labs ID WJ6984 WJ6985

Sampling Date
2019/08/28

 10:50
2019/08/28

 10:15

COC Number M081284 M081284

UNITS
OW-5

Lab-Dup
RDL QC Batch OW-6 RDL QC Batch

Calculated Parameters

Anion Sum meq/L 49 N/A 9568876

Cation Sum meq/L 44 N/A 9568876

Hardness (CaCO3) mg/L 1800 0.50 9572364

Ion Balance (% Difference) % 5.2 N/A 9568875

Dissolved Nitrate (NO3) mg/L 140 0.22 9568671

Nitrate plus Nitrite (N) mg/L 32 0.051 9568677

Dissolved Nitrite (NO2) mg/L <0.033 0.033 9568671

Calculated Total Dissolved Solids mg/L 3000 20 9568882

Misc. Inorganics

Conductivity uS/cm 3800 2.0 9573144

pH pH 7.37 N/A 9573142

Total Organic Carbon (C) mg/L     7.5 (1) 2.5 9572450

Low Level Elements

Dissolved Cadmium (Cd) ug/L 0.049 0.020 9573337

Anions

Alkalinity (PP as CaCO3) mg/L <1.0 1.0 9573140

Alkalinity (Total as CaCO3) mg/L 410 1.0 9573140

Bicarbonate (HCO3) mg/L 510 1.0 9573140

Carbonate (CO3) mg/L <1.0 1.0 9573140

Hydroxide (OH) mg/L <1.0 1.0 9573140

Dissolved Chloride (Cl) mg/L 140 1.0 9574418 51 1.0 9574418

Dissolved Sulphate (SO4) mg/L 3200 25 9574418     1800 (2) 20 9574418

Nutrients

Dissolved Nitrite (N) mg/L <0.010 0.010 9571136 <0.010 0.010 9571134

Dissolved Nitrate (N) mg/L 0.38 0.010 9571136     32 (2) 0.050 9571134

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

(1) Detection limits raised due to sample matrix.

(2) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

MERCURY BY COLD VAPOR (WATER)

BV Labs ID WJ6982 WJ6983 WJ6984 WJ6985

Sampling Date
2019/08/28

 09:45
2019/08/28

 09:30
2019/08/28

 10:50
2019/08/28

 10:15

COC Number M081284 M081284 M081284 M081284

UNITS OW-1 OW-2 RDL QC Batch OW-5 OW-6 RDL QC Batch

Elements

Dissolved Mercury (Hg) ug/L <0.0020 <0.0020 0.0020 9572707

Lab Filtered Elements

Dissolved Mercury (Hg) ug/L <0.0020 <0.0020 0.0020 9575334

RDL = Reportable Detection Limit
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WJ6982 WJ6983 WJ6984

Sampling Date
2019/08/28

 09:45
2019/08/28

 09:30
2019/08/28

 10:50

COC Number M081284 M081284 M081284

UNITS OW-1 RDL OW-2 RDL QC Batch OW-5 RDL QC Batch

Elements

Dissolved Aluminum (Al) mg/L 0.0034 0.0030 0.0065 0.0030 9571382

Dissolved Antimony (Sb) mg/L <0.00060 0.00060 <0.00060 0.00060 9571382

Dissolved Arsenic (As) mg/L 0.00068 0.00020 0.0011 0.00020 9571382

Dissolved Barium (Ba) mg/L <0.010 0.010 <0.010 0.010 9571373

Dissolved Beryllium (Be) mg/L <0.0010 0.0010 <0.0010 0.0010 9571382

Dissolved Boron (B) mg/L 0.22 0.020 0.16 0.020 9571373

Dissolved Calcium (Ca) mg/L 490 0.30 450 0.30 9571373

Dissolved Chromium (Cr) mg/L 0.0059 0.0010 <0.0010 0.0010 9571382

Dissolved Cobalt (Co) mg/L <0.00030 0.00030 0.0065 0.00030 9571382

Dissolved Copper (Cu) mg/L 0.0059 0.00020 0.018 0.00020 9571382

Dissolved Iron (Fe) mg/L 0.39 0.060 0.53 0.060 9571373

Dissolved Lead (Pb) mg/L 0.00020 0.00020 0.00054 0.00020 9571382

Dissolved Lithium (Li) mg/L 0.67 0.020 1.0 0.020 9571373

Dissolved Magnesium (Mg) mg/L 360 0.20     820 (1) 1.0 9571373

Dissolved Manganese (Mn) mg/L 0.032 0.0040 4.2 0.0040 9571373

Dissolved Molybdenum (Mo) mg/L 0.0048 0.00020 0.014 0.00020 9571382

Dissolved Nickel (Ni) mg/L 0.012 0.00050 0.064 0.00050 9571382

Dissolved Phosphorus (P) mg/L <0.10 0.10 <0.10 0.10 9571373

Dissolved Potassium (K) mg/L 10 0.30 11 0.30 9571373

Dissolved Selenium (Se) mg/L 0.00044 0.00020 0.00059 0.00020 9571382

Dissolved Silicon (Si) mg/L 9.6 0.10 9.5 0.10 9571373

Dissolved Silver (Ag) mg/L <0.00010 0.00010 <0.00010 0.00010 9571382

Dissolved Sodium (Na) mg/L 340 0.50     740 (1) 2.5 9571373

Dissolved Strontium (Sr) mg/L 3.3 0.020 4.7 0.020 9571373

Dissolved Sulphur (S) mg/L     940 (1) 1.0     1800 (1) 1.0 9571373

Dissolved Thallium (Tl) mg/L <0.00020 0.00020 <0.00020 0.00020 9571382

Dissolved Tin (Sn) mg/L <0.0010 0.0010 <0.0010 0.0010 9571382

Dissolved Titanium (Ti) mg/L <0.0010 0.0010 <0.0010 0.0010 9571382

Dissolved Uranium (U) mg/L 0.12 0.00010 0.20 0.00010 9571382

Dissolved Vanadium (V) mg/L 0.0020 0.0010 <0.0010 0.0010 9571382

Dissolved Zinc (Zn) mg/L 0.019 0.0030 0.018 0.0030 9571382

RDL = Reportable Detection Limit

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WJ6982 WJ6983 WJ6984

Sampling Date
2019/08/28

 09:45
2019/08/28

 09:30
2019/08/28

 10:50

COC Number M081284 M081284 M081284

UNITS OW-1 RDL OW-2 RDL QC Batch OW-5 RDL QC Batch

Lab Filtered Elements

Dissolved Aluminum (Al) mg/L 0.0045 0.0030 9571384

Dissolved Antimony (Sb) mg/L <0.00060 0.00060 9571384

Dissolved Arsenic (As) mg/L 0.00080 0.00020 9571384

Dissolved Barium (Ba) mg/L <0.010 0.010 9571395

Dissolved Beryllium (Be) mg/L <0.0010 0.0010 9571384

Dissolved Boron (B) mg/L 0.24 0.020 9571395

Dissolved Calcium (Ca) mg/L 390 0.30 9571395

Dissolved Chromium (Cr) mg/L <0.0010 0.0010 9571384

Dissolved Cobalt (Co) mg/L <0.00030 0.00030 9571384

Dissolved Copper (Cu) mg/L 0.0032 0.00020 9571384

Dissolved Iron (Fe) mg/L 0.39 0.060 9571395

Dissolved Lead (Pb) mg/L 0.00020 0.00020 9571384

Dissolved Lithium (Li) mg/L 0.71 0.020 9571395

Dissolved Magnesium (Mg) mg/L 370 0.20 9571395

Dissolved Manganese (Mn) mg/L 0.023 0.0040 9571395

Dissolved Molybdenum (Mo) mg/L 0.0027 0.00020 9571384

Dissolved Nickel (Ni) mg/L 0.0071 0.00050 9571384

Dissolved Phosphorus (P) mg/L <0.10 0.10 9571395

Dissolved Potassium (K) mg/L 13 0.30 9571395

Dissolved Selenium (Se) mg/L 0.00028 0.00020 9571384

Dissolved Silicon (Si) mg/L 7.8 0.10 9571395

Dissolved Silver (Ag) mg/L <0.00010 0.00010 9571384

Dissolved Sodium (Na) mg/L 420 0.50 9571395

Dissolved Strontium (Sr) mg/L 3.0 0.020 9571395

Dissolved Sulphur (S) mg/L     1200 (1) 1.0 9571395

Dissolved Thallium (Tl) mg/L <0.00020 0.00020 9571384

Dissolved Tin (Sn) mg/L <0.0010 0.0010 9571384

Dissolved Titanium (Ti) mg/L 0.0016 0.0010 9571384

Dissolved Uranium (U) mg/L 0.058 0.00010 9571384

Dissolved Vanadium (V) mg/L <0.0010 0.0010 9571384

Dissolved Zinc (Zn) mg/L <0.0030 0.0030 9571384

RDL = Reportable Detection Limit

(1) Detection limits raised due to dilution to bring analyte within the calibrated range.

Page 7 of 20

Bureau Veritas Laboratories Winnipeg: Unit D, 675 Berry Street R3H 1A7     Telephone (204) 772-7276     Fax (204) 772-2386



BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID WJ6985

Sampling Date
2019/08/28

 10:15

COC Number M081284

UNITS OW-6 RDL QC Batch

Lab Filtered Elements

Dissolved Aluminum (Al) mg/L <0.0030 0.0030 9574516

Dissolved Antimony (Sb) mg/L <0.00060 0.00060 9574516

Dissolved Arsenic (As) mg/L 0.00057 0.00020 9574516

Dissolved Beryllium (Be) mg/L <0.0010 0.0010 9574516

Dissolved Calcium (Ca) mg/L 360 0.30 9571395

Dissolved Chromium (Cr) mg/L <0.0010 0.0010 9574516

Dissolved Cobalt (Co) mg/L <0.00030 0.00030 9574516

Dissolved Copper (Cu) mg/L 0.0048 0.00020 9574516

Dissolved Iron (Fe) mg/L 0.28 0.060 9571395

Dissolved Lead (Pb) mg/L <0.00020 0.00020 9574516

Dissolved Magnesium (Mg) mg/L 210 0.20 9571395

Dissolved Manganese (Mn) mg/L 0.019 0.0040 9571395

Dissolved Molybdenum (Mo) mg/L 0.0014 0.00020 9574516

Dissolved Nickel (Ni) mg/L 0.0042 0.00050 9574516

Dissolved Potassium (K) mg/L 5.8 0.30 9571395

Dissolved Selenium (Se) mg/L 0.00063 0.00020 9574516

Dissolved Silver (Ag) mg/L <0.00010 0.00010 9574516

Dissolved Sodium (Na) mg/L 200 0.50 9571395

Dissolved Thallium (Tl) mg/L <0.00020 0.00020 9574516

Dissolved Tin (Sn) mg/L <0.0010 0.0010 9574516

Dissolved Titanium (Ti) mg/L <0.0010 0.0010 9574516

Dissolved Uranium (U) mg/L 0.044 0.00010 9574516

Dissolved Vanadium (V) mg/L <0.0010 0.0010 9574516

Dissolved Zinc (Zn) mg/L 0.0069 0.0030 9574516

RDL = Reportable Detection Limit
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

VOLATILE ORGANICS BY GC-MS (WATER)

BV Labs ID WJ6985

Sampling Date
2019/08/28

 10:15

COC Number M081284

UNITS OW-6 RDL QC Batch

Volatiles

Benzene ug/L <0.40 0.40 9569810

Toluene ug/L <0.40 0.40 9569810

Ethylbenzene ug/L <0.40 0.40 9569810

m & p-Xylene ug/L <0.80 0.80 9569810

o-Xylene ug/L <0.40 0.40 9569810

Xylenes (Total) ug/L <0.89 0.89 9567929

F1 (C6-C10) - BTEX ug/L <100 100 9567929

F1 (C6-C10) ug/L <100 100 9569810

Surrogate Recovery (%)

1,4-Difluorobenzene (sur.) % 103 9569810

4-Bromofluorobenzene (sur.) % 97 9569810

D4-1,2-Dichloroethane (sur.) % 96 9569810

RDL = Reportable Detection Limit

BV Labs ID WJ6982 WJ6982 WJ6983 WJ6984

Sampling Date
2019/08/28

 09:45
2019/08/28

 09:45
2019/08/28

 09:30
2019/08/28

 10:50

COC Number M081284 M081284 M081284 M081284

UNITS OW-1 RDL QC Batch
OW-1

Lab-Dup
RDL QC Batch OW-2 OW-5 RDL QC Batch

Volatiles

Benzene ug/L <0.40 0.40 9569810 <0.40 0.40 9569810 <0.40 <0.40 0.40 9569810

Toluene ug/L <0.40 0.40 9569810 <0.40 0.40 9569810 <0.40 0.74 0.40 9569810

Ethylbenzene ug/L <0.40 0.40 9569810 <0.40 0.40 9569810 <0.40 <0.40 0.40 9569810

m & p-Xylene ug/L <0.80 0.80 9569810 <0.80 0.80 9569810 <0.80 <0.80 0.80 9569810

o-Xylene ug/L <0.40 0.40 9569810 <0.40 0.40 9569810 <0.40 <0.40 0.40 9569810

Xylenes (Total) ug/L <0.89 0.89 9567929 <0.89 <0.89 0.89 9567929

F1 (C6-C10) - BTEX ug/L <100 100 9567929 <100 <100 100 9567929

F1 (C6-C10) ug/L <100 100 9569810 <100 100 9569810 <100 <100 100 9569810

Surrogate Recovery (%)

1,4-Difluorobenzene (sur.) % 102 9569810 103 9569810 103 103 9569810

4-Bromofluorobenzene (sur.) % 96 9569810 98 9569810 96 96 9569810

D4-1,2-Dichloroethane (sur.) % 94 9569810 96 9569810 95 93 9569810

RDL = Reportable Detection Limit

Lab-Dup = Laboratory Initiated Duplicate
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

GENERAL COMMENTS

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

Package 1 8.3°C

Sample  WJ6985 [OW-6]  : Sample was analyzed past method specified hold time for Nitrogen (Nitrite - Nitrate) by IC. Exceedance of hold time
increases the uncertainty of test results but does not necessarily imply that results are compromised.

Sample WJ6985 [OW-6]  Nitrogen (Nitrite - Nitrate) by IC: Sample was originally processed within hold time. Data quality required investigation. Re-
analysis was completed past recommended hold time.

RESULTS OF CHEMICAL ANALYSES OF  WATER Comments

Results relate only to the items tested.
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

9569810 RSU Matrix Spike [WJ6983-06] 1,4-Difluorobenzene (sur.) 2019/08/30 102 % 50 - 140

4-Bromofluorobenzene (sur.) 2019/08/30 98 % 50 - 140

D4-1,2-Dichloroethane (sur.) 2019/08/30 93 % 50 - 140

Benzene 2019/08/30 86 % 50 - 140

Toluene 2019/08/30 87 % 50 - 140

Ethylbenzene 2019/08/30 88 % 50 - 140

m & p-Xylene 2019/08/30 87 % 50 - 140

o-Xylene 2019/08/30 90 % 50 - 140

F1 (C6-C10) 2019/08/30 79 % 60 - 140

9569810 RSU Spiked Blank 1,4-Difluorobenzene (sur.) 2019/08/30 104 % 50 - 140

4-Bromofluorobenzene (sur.) 2019/08/30 98 % 50 - 140

D4-1,2-Dichloroethane (sur.) 2019/08/30 90 % 50 - 140

Benzene 2019/08/30 84 % 60 - 130

Toluene 2019/08/30 86 % 60 - 130

Ethylbenzene 2019/08/30 87 % 60 - 130

m & p-Xylene 2019/08/30 86 % 60 - 130

o-Xylene 2019/08/30 89 % 60 - 130

F1 (C6-C10) 2019/08/30 98 % 60 - 140

9569810 RSU Method Blank 1,4-Difluorobenzene (sur.) 2019/08/30 104 % 50 - 140

4-Bromofluorobenzene (sur.) 2019/08/30 96 % 50 - 140

D4-1,2-Dichloroethane (sur.) 2019/08/30 93 % 50 - 140

Benzene 2019/08/30 <0.40 ug/L

Toluene 2019/08/30 <0.40 ug/L

Ethylbenzene 2019/08/30 <0.40 ug/L

m & p-Xylene 2019/08/30 <0.80 ug/L

o-Xylene 2019/08/30 <0.40 ug/L

F1 (C6-C10) 2019/08/30 <100 ug/L

9569810 RSU RPD [WJ6982-06] Benzene 2019/08/30 NC % 30

Toluene 2019/08/30 NC % 30

Ethylbenzene 2019/08/30 NC % 30

m & p-Xylene 2019/08/30 NC % 30

o-Xylene 2019/08/30 NC % 30

F1 (C6-C10) 2019/08/30 NC % 30

9571134 PR6 Matrix Spike Dissolved Nitrite (N) 2019/08/31 94 % 80 - 120

Dissolved Nitrate (N) 2019/08/31 107 % 80 - 120

9571134 PR6 Spiked Blank Dissolved Nitrite (N) 2019/08/31 101 % 80 - 120

Dissolved Nitrate (N) 2019/08/31 103 % 80 - 120

9571134 PR6 Method Blank Dissolved Nitrite (N) 2019/08/31 <0.010 mg/L

Dissolved Nitrate (N) 2019/08/31 <0.010 mg/L

9571134 PR6 RPD Dissolved Nitrite (N) 2019/08/31 NC % 20

Dissolved Nitrate (N) 2019/08/31 11 % 20

9571136 PR6 Matrix Spike [WJ6984-01] Dissolved Nitrite (N) 2019/08/31 104 % 80 - 120

Dissolved Nitrate (N) 2019/08/31 106 % 80 - 120

9571136 PR6 Spiked Blank Dissolved Nitrite (N) 2019/08/31 100 % 80 - 120

Dissolved Nitrate (N) 2019/08/31 102 % 80 - 120

9571136 PR6 Method Blank Dissolved Nitrite (N) 2019/08/31 <0.010 mg/L

Dissolved Nitrate (N) 2019/08/31 <0.010 mg/L

9571136 PR6 RPD [WJ6984-01] Dissolved Nitrite (N) 2019/08/31 NC % 20

Dissolved Nitrate (N) 2019/08/31 0.69 % 20

9571373 MAP Matrix Spike Dissolved Barium (Ba) 2019/09/03 40 (1) % 80 - 120

Dissolved Boron (B) 2019/09/03 90 % 80 - 120

Dissolved Calcium (Ca) 2019/09/03 NC % 80 - 120

Dissolved Iron (Fe) 2019/09/03 91 % 80 - 120
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BV Labs Job #: B971940
Report Date: 2019/09/06

DILLON CONSULTING LTD.
Client Project #: 19-1308

Site Location: MILLER

Sampler Initials: SKN

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Lithium (Li) 2019/09/03 90 % 80 - 120

Dissolved Magnesium (Mg) 2019/09/03 NC % 80 - 120

Dissolved Manganese (Mn) 2019/09/03 92 % 80 - 120

Dissolved Phosphorus (P) 2019/09/03 99 % 80 - 120

Dissolved Potassium (K) 2019/09/03 92 % 80 - 120

Dissolved Silicon (Si) 2019/09/03 95 % 80 - 120

Dissolved Sodium (Na) 2019/09/03 NC % 80 - 120

Dissolved Strontium (Sr) 2019/09/03 79 (1) % 80 - 120

Dissolved Sulphur (S) 2019/09/03 NC % 80 - 120

9571373 MAP Spiked Blank Dissolved Barium (Ba) 2019/09/03 96 % 80 - 120

Dissolved Boron (B) 2019/09/03 94 % 80 - 120

Dissolved Calcium (Ca) 2019/09/03 99 % 80 - 120

Dissolved Iron (Fe) 2019/09/03 101 % 80 - 120

Dissolved Lithium (Li) 2019/09/03 95 % 80 - 120

Dissolved Magnesium (Mg) 2019/09/03 101 % 80 - 120

Dissolved Manganese (Mn) 2019/09/03 99 % 80 - 120

Dissolved Phosphorus (P) 2019/09/03 98 % 80 - 120

Dissolved Potassium (K) 2019/09/03 93 % 80 - 120

Dissolved Silicon (Si) 2019/09/03 100 % 80 - 120

Dissolved Sodium (Na) 2019/09/03 93 % 80 - 120

Dissolved Strontium (Sr) 2019/09/03 96 % 80 - 120

Dissolved Sulphur (S) 2019/09/03 98 % 80 - 120

9571373 MAP Method Blank Dissolved Barium (Ba) 2019/09/03 <0.010 mg/L

Dissolved Boron (B) 2019/09/03 <0.020 mg/L

Dissolved Calcium (Ca) 2019/09/03 <0.30 mg/L

Dissolved Iron (Fe) 2019/09/03 <0.060 mg/L

Dissolved Lithium (Li) 2019/09/03 <0.020 mg/L

Dissolved Magnesium (Mg) 2019/09/03 <0.20 mg/L

Dissolved Manganese (Mn) 2019/09/03 <0.0040 mg/L

Dissolved Phosphorus (P) 2019/09/03 <0.10 mg/L

Dissolved Potassium (K) 2019/09/03 <0.30 mg/L

Dissolved Silicon (Si) 2019/09/03 <0.10 mg/L

Dissolved Sodium (Na) 2019/09/03 <0.50 mg/L

Dissolved Strontium (Sr) 2019/09/03 <0.020 mg/L

Dissolved Sulphur (S) 2019/09/03 <0.20 mg/L

9571373 MAP RPD Dissolved Calcium (Ca) 2019/09/03 0.52 % 20

Dissolved Iron (Fe) 2019/09/03 1.1 % 20

Dissolved Magnesium (Mg) 2019/09/03 0.11 % 20

Dissolved Manganese (Mn) 2019/09/03 0.29 % 20

Dissolved Potassium (K) 2019/09/03 0.16 % 20

Dissolved Sodium (Na) 2019/09/03 0.043 % 20

9571382 PC5 Matrix Spike Dissolved Aluminum (Al) 2019/08/31 96 % 80 - 120

Dissolved Antimony (Sb) 2019/08/31 93 % 80 - 120

Dissolved Arsenic (As) 2019/08/31 95 % 80 - 120

Dissolved Beryllium (Be) 2019/08/31 98 % 80 - 120

Dissolved Chromium (Cr) 2019/08/31 94 % 80 - 120

Dissolved Cobalt (Co) 2019/08/31 NC % 80 - 120

Dissolved Copper (Cu) 2019/08/31 94 % 80 - 120

Dissolved Lead (Pb) 2019/08/31 93 % 80 - 120

Dissolved Molybdenum (Mo) 2019/08/31 99 % 80 - 120

Dissolved Nickel (Ni) 2019/08/31 NC % 80 - 120

Dissolved Selenium (Se) 2019/08/31 90 % 80 - 120

Dissolved Silver (Ag) 2019/08/31 92 % 80 - 120
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Report Date: 2019/09/06

DILLON CONSULTING LTD.
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Thallium (Tl) 2019/08/31 92 % 80 - 120

Dissolved Tin (Sn) 2019/08/31 97 % 80 - 120

Dissolved Titanium (Ti) 2019/08/31 105 % 80 - 120

Dissolved Uranium (U) 2019/08/31 100 % 80 - 120

Dissolved Vanadium (V) 2019/08/31 95 % 80 - 120

Dissolved Zinc (Zn) 2019/08/31 NC % 80 - 120

9571382 PC5 Spiked Blank Dissolved Aluminum (Al) 2019/08/31 100 % 80 - 120

Dissolved Antimony (Sb) 2019/08/31 94 % 80 - 120

Dissolved Arsenic (As) 2019/08/31 96 % 80 - 120

Dissolved Beryllium (Be) 2019/08/31 98 % 80 - 120

Dissolved Chromium (Cr) 2019/08/31 97 % 80 - 120

Dissolved Cobalt (Co) 2019/08/31 94 % 80 - 120

Dissolved Copper (Cu) 2019/08/31 96 % 80 - 120

Dissolved Lead (Pb) 2019/08/31 94 % 80 - 120

Dissolved Molybdenum (Mo) 2019/08/31 94 % 80 - 120

Dissolved Nickel (Ni) 2019/08/31 93 % 80 - 120

Dissolved Selenium (Se) 2019/08/31 93 % 80 - 120

Dissolved Silver (Ag) 2019/08/31 93 % 80 - 120

Dissolved Thallium (Tl) 2019/08/31 93 % 80 - 120

Dissolved Tin (Sn) 2019/08/31 92 % 80 - 120

Dissolved Titanium (Ti) 2019/08/31 106 % 80 - 120

Dissolved Uranium (U) 2019/08/31 100 % 80 - 120

Dissolved Vanadium (V) 2019/08/31 98 % 80 - 120

Dissolved Zinc (Zn) 2019/08/31 93 % 80 - 120

9571382 PC5 Method Blank Dissolved Aluminum (Al) 2019/09/01 <0.0030 mg/L

Dissolved Antimony (Sb) 2019/09/01 <0.00060 mg/L

Dissolved Arsenic (As) 2019/09/01 <0.00020 mg/L

Dissolved Beryllium (Be) 2019/09/01 <0.0010 mg/L

Dissolved Chromium (Cr) 2019/09/01 <0.0010 mg/L

Dissolved Cobalt (Co) 2019/09/01 <0.00030 mg/L

Dissolved Copper (Cu) 2019/09/01 <0.00020 mg/L

Dissolved Lead (Pb) 2019/09/01 <0.00020 mg/L

Dissolved Molybdenum (Mo) 2019/09/01 <0.00020 mg/L

Dissolved Nickel (Ni) 2019/09/01 <0.00050 mg/L

Dissolved Selenium (Se) 2019/09/01 <0.00020 mg/L

Dissolved Silver (Ag) 2019/09/01 <0.00010 mg/L

Dissolved Thallium (Tl) 2019/09/01 <0.00020 mg/L

Dissolved Tin (Sn) 2019/09/01 <0.0010 mg/L

Dissolved Titanium (Ti) 2019/09/01 <0.0010 mg/L

Dissolved Uranium (U) 2019/09/01 <0.00010 mg/L

Dissolved Vanadium (V) 2019/09/01 <0.0010 mg/L

Dissolved Zinc (Zn) 2019/09/01 <0.0030 mg/L

9571382 PC5 RPD Dissolved Aluminum (Al) 2019/08/31 NC % 20

Dissolved Antimony (Sb) 2019/08/31 NC % 20

Dissolved Arsenic (As) 2019/08/31 16 % 20

Dissolved Beryllium (Be) 2019/08/31 NC % 20

Dissolved Chromium (Cr) 2019/08/31 NC % 20

Dissolved Cobalt (Co) 2019/08/31 0.94 % 20

Dissolved Copper (Cu) 2019/08/31 NC % 20

Dissolved Lead (Pb) 2019/08/31 7.7 % 20

Dissolved Molybdenum (Mo) 2019/08/31 NC % 20

Dissolved Nickel (Ni) 2019/08/31 2.0 % 20

Dissolved Selenium (Se) 2019/08/31 14 % 20
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QA/QC
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Dissolved Silver (Ag) 2019/08/31 NC % 20

Dissolved Thallium (Tl) 2019/08/31 NC % 20

Dissolved Tin (Sn) 2019/08/31 NC % 20

Dissolved Titanium (Ti) 2019/08/31 NC % 20

Dissolved Uranium (U) 2019/08/31 NC % 20

Dissolved Vanadium (V) 2019/08/31 NC % 20

Dissolved Zinc (Zn) 2019/08/31 4.1 % 20

9571384 PC5 Matrix Spike Dissolved Aluminum (Al) 2019/08/31 120 (1) % 80 - 120

Dissolved Antimony (Sb) 2019/08/31 103 % 80 - 120

Dissolved Arsenic (As) 2019/08/31 105 % 80 - 120

Dissolved Beryllium (Be) 2019/08/31 106 % 80 - 120

Dissolved Chromium (Cr) 2019/08/31 82 % 80 - 120

Dissolved Cobalt (Co) 2019/08/31 96 % 80 - 120

Dissolved Copper (Cu) 2019/08/31 87 % 80 - 120

Dissolved Lead (Pb) 2019/08/31 84 % 80 - 120

Dissolved Molybdenum (Mo) 2019/08/31 99 % 80 - 120

Dissolved Nickel (Ni) 2019/08/31 93 % 80 - 120

Dissolved Selenium (Se) 2019/08/31 84 % 80 - 120

Dissolved Silver (Ag) 2019/08/31 81 % 80 - 120

Dissolved Thallium (Tl) 2019/08/31 92 % 80 - 120

Dissolved Tin (Sn) 2019/08/31 108 % 80 - 120

Dissolved Titanium (Ti) 2019/08/31 81 % 80 - 120

Dissolved Uranium (U) 2019/08/31 115 % 80 - 120

Dissolved Vanadium (V) 2019/08/31 103 % 80 - 120

Dissolved Zinc (Zn) 2019/08/31 121 (1) % 80 - 120

9571384 PC5 Spiked Blank Dissolved Aluminum (Al) 2019/08/31 96 % 80 - 120

Dissolved Antimony (Sb) 2019/08/31 92 % 80 - 120

Dissolved Arsenic (As) 2019/08/31 98 % 80 - 120

Dissolved Beryllium (Be) 2019/08/31 96 % 80 - 120

Dissolved Chromium (Cr) 2019/08/31 95 % 80 - 120

Dissolved Cobalt (Co) 2019/08/31 96 % 80 - 120

Dissolved Copper (Cu) 2019/08/31 96 % 80 - 120

Dissolved Lead (Pb) 2019/08/31 93 % 80 - 120

Dissolved Molybdenum (Mo) 2019/08/31 94 % 80 - 120

Dissolved Nickel (Ni) 2019/08/31 97 % 80 - 120

Dissolved Selenium (Se) 2019/08/31 91 % 80 - 120

Dissolved Silver (Ag) 2019/08/31 90 % 80 - 120

Dissolved Thallium (Tl) 2019/08/31 91 % 80 - 120

Dissolved Tin (Sn) 2019/08/31 91 % 80 - 120

Dissolved Titanium (Ti) 2019/08/31 100 % 80 - 120

Dissolved Uranium (U) 2019/08/31 98 % 80 - 120

Dissolved Vanadium (V) 2019/08/31 95 % 80 - 120

Dissolved Zinc (Zn) 2019/08/31 97 % 80 - 120

9571384 PC5 Method Blank Dissolved Aluminum (Al) 2019/08/31 <0.0030 mg/L

Dissolved Antimony (Sb) 2019/08/31 <0.00060 mg/L

Dissolved Arsenic (As) 2019/08/31 <0.00020 mg/L

Dissolved Beryllium (Be) 2019/08/31 <0.0010 mg/L

Dissolved Chromium (Cr) 2019/08/31 <0.0010 mg/L

Dissolved Cobalt (Co) 2019/08/31 <0.00030 mg/L

Dissolved Copper (Cu) 2019/08/31 <0.00020 mg/L

Dissolved Lead (Pb) 2019/08/31 <0.00020 mg/L

Dissolved Molybdenum (Mo) 2019/08/31 <0.00020 mg/L

Dissolved Nickel (Ni) 2019/08/31 <0.00050 mg/L
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Batch Init QC Type Parameter Date Analyzed Value  Recovery UNITS QC Limits

Dissolved Selenium (Se) 2019/08/31 <0.00020 mg/L

Dissolved Silver (Ag) 2019/08/31 <0.00010 mg/L

Dissolved Thallium (Tl) 2019/08/31 <0.00020 mg/L

Dissolved Tin (Sn) 2019/08/31 <0.0010 mg/L

Dissolved Titanium (Ti) 2019/08/31 <0.0010 mg/L

Dissolved Uranium (U) 2019/08/31 <0.00010 mg/L

Dissolved Vanadium (V) 2019/08/31 <0.0010 mg/L

Dissolved Zinc (Zn) 2019/08/31 <0.0030 mg/L

9571384 PC5 RPD Dissolved Aluminum (Al) 2019/08/31 NC % 20

Dissolved Antimony (Sb) 2019/08/31 NC % 20

Dissolved Arsenic (As) 2019/08/31 13 % 20

Dissolved Beryllium (Be) 2019/08/31 NC % 20

Dissolved Chromium (Cr) 2019/08/31 NC % 20

Dissolved Cobalt (Co) 2019/08/31 NC % 20

Dissolved Copper (Cu) 2019/08/31 NC % 20

Dissolved Lead (Pb) 2019/08/31 NC % 20

Dissolved Molybdenum (Mo) 2019/08/31 NC % 20

Dissolved Nickel (Ni) 2019/08/31 NC % 20

Dissolved Selenium (Se) 2019/08/31 NC % 20

Dissolved Silver (Ag) 2019/08/31 NC % 20

Dissolved Thallium (Tl) 2019/08/31 NC % 20

Dissolved Tin (Sn) 2019/08/31 NC % 20

Dissolved Titanium (Ti) 2019/08/31 NC % 20

Dissolved Uranium (U) 2019/08/31 NC % 20

Dissolved Vanadium (V) 2019/08/31 NC % 20

Dissolved Zinc (Zn) 2019/08/31 NC % 20

9571395 ALX Matrix Spike Dissolved Barium (Ba) 2019/08/31 86 % 80 - 120

Dissolved Boron (B) 2019/08/31 88 % 80 - 120

Dissolved Calcium (Ca) 2019/08/31 NC % 80 - 120

Dissolved Iron (Fe) 2019/08/31 90 % 80 - 120

Dissolved Lithium (Li) 2019/08/31 87 % 80 - 120

Dissolved Magnesium (Mg) 2019/08/31 86 % 80 - 120

Dissolved Manganese (Mn) 2019/08/31 89 % 80 - 120

Dissolved Phosphorus (P) 2019/08/31 93 % 80 - 120

Dissolved Potassium (K) 2019/08/31 87 % 80 - 120

Dissolved Silicon (Si) 2019/08/31 91 % 80 - 120

Dissolved Sodium (Na) 2019/08/31 80 % 80 - 120

Dissolved Strontium (Sr) 2019/08/31 82 % 80 - 120

Dissolved Sulphur (S) 2019/08/31 NC % 80 - 120

9571395 ALX Spiked Blank Dissolved Barium (Ba) 2019/08/31 91 % 80 - 120

Dissolved Boron (B) 2019/08/31 93 % 80 - 120

Dissolved Calcium (Ca) 2019/08/31 93 % 80 - 120

Dissolved Iron (Fe) 2019/08/31 98 % 80 - 120

Dissolved Lithium (Li) 2019/08/31 90 % 80 - 120

Dissolved Magnesium (Mg) 2019/08/31 94 % 80 - 120

Dissolved Manganese (Mn) 2019/08/31 93 % 80 - 120

Dissolved Phosphorus (P) 2019/08/31 94 % 80 - 120

Dissolved Potassium (K) 2019/08/31 89 % 80 - 120

Dissolved Silicon (Si) 2019/08/31 96 % 80 - 120

Dissolved Sodium (Na) 2019/08/31 90 % 80 - 120

Dissolved Strontium (Sr) 2019/08/31 91 % 80 - 120

Dissolved Sulphur (S) 2019/08/31 93 % 80 - 120

9571395 ALX Method Blank Dissolved Barium (Ba) 2019/08/31 <0.010 mg/L
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QA/QC
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Dissolved Boron (B) 2019/08/31 <0.020 mg/L

Dissolved Calcium (Ca) 2019/08/31 <0.30 mg/L

Dissolved Iron (Fe) 2019/08/31 <0.060 mg/L

Dissolved Lithium (Li) 2019/08/31 <0.020 mg/L

Dissolved Magnesium (Mg) 2019/08/31 <0.20 mg/L

Dissolved Manganese (Mn) 2019/08/31 <0.0040 mg/L

Dissolved Phosphorus (P) 2019/08/31 <0.10 mg/L

Dissolved Potassium (K) 2019/08/31 <0.30 mg/L

Dissolved Silicon (Si) 2019/08/31 <0.10 mg/L

Dissolved Sodium (Na) 2019/08/31 <0.50 mg/L

Dissolved Strontium (Sr) 2019/08/31 <0.020 mg/L

Dissolved Sulphur (S) 2019/08/31 <0.20 mg/L

9571395 ALX RPD Dissolved Calcium (Ca) 2019/08/31 0.20 % 20

Dissolved Iron (Fe) 2019/08/31 2.1 % 20

Dissolved Magnesium (Mg) 2019/08/31 0.28 % 20

Dissolved Manganese (Mn) 2019/08/31 NC % 20

Dissolved Potassium (K) 2019/08/31 0.18 % 20

Dissolved Sodium (Na) 2019/08/31 0.34 % 20

9572450 KGH Matrix Spike Total Organic Carbon (C) 2019/09/04 NC % 80 - 120

9572450 KGH Spiked Blank Total Organic Carbon (C) 2019/09/04 107 % 80 - 120

9572450 KGH Method Blank Total Organic Carbon (C) 2019/09/04 <0.50 mg/L

9572450 KGH RPD Total Organic Carbon (C) 2019/09/04 2.0 % 20

9572707 RK3 Matrix Spike Dissolved Mercury (Hg) 2019/09/03 99 % 80 - 120

9572707 RK3 Spiked Blank Dissolved Mercury (Hg) 2019/09/03 101 % 80 - 120

9572707 RK3 Method Blank Dissolved Mercury (Hg) 2019/09/03 <0.0020 ug/L

9572707 RK3 RPD Dissolved Mercury (Hg) 2019/09/03 NC % 20

9573140 LZ0 Spiked Blank Alkalinity (Total as CaCO3) 2019/09/03 92 % 80 - 120

9573140 LZ0 Method Blank Alkalinity (PP as CaCO3) 2019/09/04 <1.0 mg/L

Alkalinity (Total as CaCO3) 2019/09/04 <1.0 mg/L

Bicarbonate (HCO3) 2019/09/04 <1.0 mg/L

Carbonate (CO3) 2019/09/04 <1.0 mg/L

Hydroxide (OH) 2019/09/04 <1.0 mg/L

9573140 LZ0 RPD Alkalinity (PP as CaCO3) 2019/09/03 NC % 20

Alkalinity (Total as CaCO3) 2019/09/03 2.3 % 20

Bicarbonate (HCO3) 2019/09/03 2.3 % 20

Carbonate (CO3) 2019/09/03 NC % 20

Hydroxide (OH) 2019/09/03 NC % 20

9573142 LZ0 Spiked Blank pH 2019/09/03 99 % 97 - 103

9573142 LZ0 RPD pH 2019/09/03 0.77 % N/A

9573144 LZ0 Spiked Blank Conductivity 2019/09/03 102 % 90 - 110

9573144 LZ0 Method Blank Conductivity 2019/09/04 <2.0 uS/cm

9573144 LZ0 RPD Conductivity 2019/09/03 0.16 % 10

9574418 STI Matrix Spike [WJ6984-01] Dissolved Chloride (Cl) 2019/09/04 NC % 80 - 120

Dissolved Sulphate (SO4) 2019/09/04 NC % 80 - 120

9574418 STI Spiked Blank Dissolved Chloride (Cl) 2019/09/04 101 % 80 - 120

Dissolved Sulphate (SO4) 2019/09/04 96 % 80 - 120

9574418 STI Method Blank Dissolved Chloride (Cl) 2019/09/04 <1.0 mg/L

Dissolved Sulphate (SO4) 2019/09/04 <1.0 mg/L

9574418 STI RPD [WJ6984-01] Dissolved Chloride (Cl) 2019/09/04 1.6 % 20

Dissolved Sulphate (SO4) 2019/09/04 0.84 % 20

9574516 ANE Matrix Spike Dissolved Aluminum (Al) 2019/09/04 92 % 80 - 120

Dissolved Antimony (Sb) 2019/09/04 92 % 80 - 120

Dissolved Arsenic (As) 2019/09/04 96 % 80 - 120
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Dissolved Beryllium (Be) 2019/09/04 100 % 80 - 120

Dissolved Chromium (Cr) 2019/09/04 96 % 80 - 120

Dissolved Cobalt (Co) 2019/09/04 93 % 80 - 120

Dissolved Copper (Cu) 2019/09/04 91 % 80 - 120

Dissolved Lead (Pb) 2019/09/04 86 % 80 - 120

Dissolved Molybdenum (Mo) 2019/09/04 105 % 80 - 120

Dissolved Nickel (Ni) 2019/09/04 92 % 80 - 120

Dissolved Selenium (Se) 2019/09/04 99 % 80 - 120

Dissolved Silver (Ag) 2019/09/04 93 % 80 - 120

Dissolved Thallium (Tl) 2019/09/04 89 % 80 - 120

Dissolved Tin (Sn) 2019/09/04 101 % 80 - 120

Dissolved Titanium (Ti) 2019/09/04 96 % 80 - 120

Dissolved Uranium (U) 2019/09/04 95 % 80 - 120

Dissolved Vanadium (V) 2019/09/04 97 % 80 - 120

Dissolved Zinc (Zn) 2019/09/04 NC % 80 - 120

9574516 ANE Spiked Blank Dissolved Aluminum (Al) 2019/09/04 93 % 80 - 120

Dissolved Antimony (Sb) 2019/09/04 94 % 80 - 120

Dissolved Arsenic (As) 2019/09/04 97 % 80 - 120

Dissolved Beryllium (Be) 2019/09/04 100 % 80 - 120

Dissolved Chromium (Cr) 2019/09/04 97 % 80 - 120

Dissolved Cobalt (Co) 2019/09/04 96 % 80 - 120

Dissolved Copper (Cu) 2019/09/04 99 % 80 - 120

Dissolved Lead (Pb) 2019/09/04 92 % 80 - 120

Dissolved Molybdenum (Mo) 2019/09/04 98 % 80 - 120

Dissolved Nickel (Ni) 2019/09/04 95 % 80 - 120

Dissolved Selenium (Se) 2019/09/04 96 % 80 - 120

Dissolved Silver (Ag) 2019/09/04 95 % 80 - 120

Dissolved Thallium (Tl) 2019/09/04 92 % 80 - 120

Dissolved Tin (Sn) 2019/09/04 97 % 80 - 120

Dissolved Titanium (Ti) 2019/09/04 99 % 80 - 120

Dissolved Uranium (U) 2019/09/04 95 % 80 - 120

Dissolved Vanadium (V) 2019/09/04 98 % 80 - 120

Dissolved Zinc (Zn) 2019/09/04 94 % 80 - 120

9574516 ANE Method Blank Dissolved Aluminum (Al) 2019/09/04 <0.0030 mg/L

Dissolved Antimony (Sb) 2019/09/04 <0.00060 mg/L

Dissolved Arsenic (As) 2019/09/04 <0.00020 mg/L

Dissolved Beryllium (Be) 2019/09/04 <0.0010 mg/L

Dissolved Chromium (Cr) 2019/09/04 <0.0010 mg/L

Dissolved Cobalt (Co) 2019/09/04 <0.00030 mg/L

Dissolved Copper (Cu) 2019/09/04 <0.00020 mg/L

Dissolved Lead (Pb) 2019/09/04 <0.00020 mg/L

Dissolved Molybdenum (Mo) 2019/09/04 <0.00020 mg/L

Dissolved Nickel (Ni) 2019/09/04 <0.00050 mg/L

Dissolved Selenium (Se) 2019/09/04 <0.00020 mg/L

Dissolved Silver (Ag) 2019/09/04 <0.00010 mg/L

Dissolved Thallium (Tl) 2019/09/04 <0.00020 mg/L

Dissolved Tin (Sn) 2019/09/04 <0.0010 mg/L

Dissolved Titanium (Ti) 2019/09/04 <0.0010 mg/L

Dissolved Uranium (U) 2019/09/04 <0.00010 mg/L

Dissolved Vanadium (V) 2019/09/04 <0.0010 mg/L

Dissolved Zinc (Zn) 2019/09/04 <0.0030 mg/L

9574516 ANE RPD Dissolved Aluminum (Al) 2019/09/04 NC % 20

Dissolved Antimony (Sb) 2019/09/04 8.3 % 20
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Dissolved Arsenic (As) 2019/09/04 3.5 % 20

Dissolved Beryllium (Be) 2019/09/04 NC % 20

Dissolved Chromium (Cr) 2019/09/04 NC % 20

Dissolved Cobalt (Co) 2019/09/04 0.34 % 20

Dissolved Copper (Cu) 2019/09/04 10 % 20

Dissolved Lead (Pb) 2019/09/04 NC % 20

Dissolved Molybdenum (Mo) 2019/09/04 11 % 20

Dissolved Nickel (Ni) 2019/09/04 3.0 % 20

Dissolved Selenium (Se) 2019/09/04 5.1 % 20

Dissolved Silver (Ag) 2019/09/04 NC % 20

Dissolved Thallium (Tl) 2019/09/04 NC % 20

Dissolved Tin (Sn) 2019/09/04 NC % 20

Dissolved Titanium (Ti) 2019/09/04 NC % 20

Dissolved Uranium (U) 2019/09/04 4.4 % 20

Dissolved Vanadium (V) 2019/09/04 NC % 20

Dissolved Zinc (Zn) 2019/09/04 2.2 % 20

9575334 RK3 Matrix Spike Dissolved Mercury (Hg) 2019/09/04 97 % 80 - 120

9575334 RK3 Spiked Blank Dissolved Mercury (Hg) 2019/09/04 102 % 80 - 120

9575334 RK3 Method Blank Dissolved Mercury (Hg) 2019/09/05 <0.0020 ug/L

9575334 RK3 RPD Dissolved Mercury (Hg) 2019/09/04 NC % 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

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

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

Ghayasuddin Khan, M.Sc., P.Chem., QP, Scientific Specialist, Inorganics

Janet Gao, B.Sc., QP, Supervisor, Organics

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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Appendix B

Miller Environmental Corporation
2019 Site Monitoring Report
April 2020  – 19-1255

B - 1

B Graph of Temporal Groundwater
Concentrations



Original: Rev:

2019 Environmental Program

Central Hazardous Waste Facility, R.M. of Montcalm
File Reference:

191308

Graph of Temporal Groundwater Concentrations
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