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From: Jeff Fountain 
To: Winsor, Jennifer (CC) 
Cc: Burland Ross, Siobhan (CC) 
Subject: Co2 Injection Test Results 
Date: December-08-20 10:10:31 PM 
Attachments: IMG_3456.jpg 

Weir 5 CO2 Injection Test #2 Data.xlsx 

Good day, 
I hope all is well. 
Please find attached a worksheet showing the parameters and results for the second CO2 injection 
test conducted on site here in Thompson in support of the NOA. 
Following the first CO2 injection trial conducted in July 2020, test results confirmed that CO2 was 

effective for pH control. However, it became immediately apparent to Vale that the size of the 
infrastructure (eight – 170kg liquid cylinders on manifold) was inadequate for the potential winter-
time continuous need in Thompson for a few reasons: 

The system would deplete its supply in a few days. 
Availability of liquid CO2 from this supplier was scarcer than initially understood (in some cases 
can take several weeks to be delivered) and there was a real risk that more product would not 
arrive in time should a continuous 24/7 dosing be required for pH control over an extended 
duration. 
In winter time, when the system would likely be needed, the risks associated with product 
delivery were heightened given adverse weather. 
A heating mechanism would be required for winter injection which the original setup could not 
provide. 
Cylinder transport with the previous supplier could only be conducted when their drivers were 
available, adding even more risk to the delivery of product. 
The infrastructure was old and cylinder pressure gauges were questioned by Vale. Cylinders 
also leaked which Vale was not made aware of. 
Overall, Vale was not content with the supplier’s ability to deliver sufficient product and 
support reliable infrastructure for the potential need. 

Vale has since demobilized this setup and engaged Air Liquide to design and mobilize a much larger 
temporary CO2 storage tank that can supply continuous CO2 for long durations should there be the 
need to do so. It should be noted that, conceptually, the injection/delivery mechanism, designed by 
Applied Water Treatment, which delivers CO2 through hose and sparging unit remains the same as 
does the type of product (liquid CO2). Simply put, the capacity of stored volume on site and ability to 
deliver in winter is what has changed based on Air Liquide’s design which reviewed the specific flow 
and desired pH criteria for the site. 
Specifications for the new system are as follows: 

Vessel: Air Liquide 50T Queen (capacity of 54,300 kg of CO2) 
Operating pressure: 75 psi 
Normal flow rate capacity: 12 kg/hr, 24 hr/day, 7 days/week (based on average historical flow 
rates would bring pH of 9.5 down to 9.0) 
Peak flow rate: 57.5 kg/hr capability (based on average historical flow rates would bring pH of 
10.5 down to 9.0) (note that more product would be needed in such an unlikely severe 
condition but still gives over a month of run time capacity assuming we’ve started with a full 
tank). 
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D1 Field Measurements

		Test		CO2 Injection System Test #2, Day 1

		Date		November 13, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		In Field Measurements: YSI Professional Series Plus, Hach Colorimeter (NH3 Reagent kit), Thermo Scientific Orion Star A329



		Time		CO2 Injection Rate (PSI)		pH		Temperature 		DO %		DO mg/L		Ammonia (NH3) mg/L		Lab Sample Collected

		11-13-20 9:00:00		0		8.16		0.5		134.1		18.32		0.03

		11-13-20 10:00:00		75		6.89		1.47		131.4		18.38		0.03		Pre-Test-D1

		11-13-20 10:30:00		75		7.27		0.86		133.1		18.93		0.03		Test-D1-H1

		11-13-20 11:00:00		75		6.83		0.89		134.9		19.18		-		-

		11-13-20 11:30:00		75		6.96		0.92		135.1		19.18		0.03		Test-D1-H2

		11-13-20 12:00:00		75		7.18		0.9		135		19.19		-		-

		11-13-20 12:30:00		75		7.32		0.9		135.2		19.21		0.03		Test-D1-H3

		11-13-20 13:00:00		75		7.14		0.91		135.6		19.27		-		-

		11-13-20 13:30:00		75		6.99		0.92		136.1		19.33		0.03		Test-D1-H4

		11-13-20 14:00:00		75		6.99		0.9		136.4		19.37		-		-

		11-13-20 14:30:00		75		7.05		0.89		136.4		19.39		0.03		Test-D1-H5

		11-13-20 15:00:00		75		7.07		0.87		136.6		19.42		-		-

		11-13-20 15:30:00		75		7.01		0.86		136.6		19.43		0.03		Test-D1-H6

		11-13-20 16:00:00		75		7.12		0.87		136.7		19.43		-		-

		11-13-20 16:30:00		75		7.05		0.85		136.5		19.43		0.03		Test-D1-H7

		11-13-20 17:00:00		75		7.04		0.87		136.5		19.41		-		-

		11-13-20 17:30:00		75		7.01		0.86		136.5		19.42		0.03		Test-D1-H8

		11-13-20 17:45:00		0		8.26		0.84		137.3		19.54		0.03		Post-Test-D1





D1 Laboratory Results

		Test		CO2 Injection System Test #2, Day 1

		Date		November 13, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		Laboratory Analysis at Vale Thompson Analytical Laboratory



		Sample ID / Time		Hardness		Co		Cu		Ni (Soluble)		Ni		Al		As		Ca		Cd		Co		Cr		Cu		Fe		Mg		Mn		Mo		Na		Ni		P		Pb		S		Sb		Se		Sn		Te		Ti		V		W		Zn		Al (Soluble)		As (Soluble)		Ca (Soluble)		Cd (Soluble)		Co (Soluble)		Cr (Soluble)		Cu (Soluble)		Fe (Soluble)		Mg (Soluble)		Mn (Soluble)		Mo (Soluble)		Na (Soluble)		Ni (Soluble)		P (Soluble)		Pb (Soluble)		S (Soluble)		Sb (Soluble)		Se (Soluble)		Sn (Soluble)		Te (Soluble)		Ti (Soluble)		V (Soluble)		Zn (Soluble)		SS		Alkalinity

				mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L as CaCO3

		CO2 Injection Pre-Test-D1-HO 9:00		262.7151335		<0.04		<0.01		0.28		0.3		0.105153		<0.06		68.8055		<0.01		<0.03		<0.02		<0.05		0.101188		22.065		<0.01		<0.01		107.926		0.271143		<0.07		<0.03		98.4246		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		68.1179		<0.01		<0.03		<0.02		<0.05		<0.03		21.838		<0.01		<0.01		107.244		0.261698		<0.07		<0.03		97.463		<0.05		<0.08		0.0305552		<0.04		<0.01		<0.01		<0.01		<2.00		96

		CO2 Injection Test-D1-H1 10:30		254.6071728		<0.04		<0.01		0.28		0.29		0.0865868		<0.06		66.7304		<0.01		<0.03		<0.02		<0.05		0.0706277		21.3547		<0.01		<0.01		104.436		0.26381		<0.07		<0.03		95.331		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		66.5007		<0.01		<0.03		<0.02		<0.05		<0.03		21.2112		<0.01		<0.01		104.206		0.260849		<0.07		<0.03		94.75		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.5

		CO2 Injection Test-D1-H2 11:30		254.3794233		<0.04		<0.01		0.27		0.27		0.0785122		<0.06		66.7009		<0.01		<0.03		<0.02		<0.05		0.072017		21.3173		<0.01		<0.01		103.537		0.258312		<0.07		<0.03		94.647		<0.05		<0.08		0.0229188		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		66.3345		<0.01		<0.03		<0.02		<0.05		<0.03		21.1462		<0.01		<0.01		103.206		0.253926		<0.07		<0.03		94.1119		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.8

		CO2 Injection Test-D1-H3 12:30		258.4512901		<0.04		<0.01		0.27		0.27		0.115087		<0.06		67.8013		<0.01		<0.03		<0.02		<0.05		0.0779871		21.6387		<0.01		<0.01		106.179		0.267499		<0.07		<0.03		96.5359		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0576177		<0.06		67.1411		<0.01		<0.03		<0.02		<0.05		<0.03		21.4343		<0.01		<0.01		104.968		0.259221		<0.07		<0.03		96.0078		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.82		95.2

		CO2 Injection Test-D1-H4 13:30		256.6126788		<0.04		<0.01		0.28		0.27		0.101942		<0.06		67.2204		<0.01		<0.03		<0.02		<0.05		0.0742305		21.5445		<0.01		<0.01		104.931		0.264347		<0.07		<0.03		96.1218		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		66.7914		<0.01		<0.03		<0.02		<0.05		<0.03		21.4227		<0.01		<0.01		104.93		0.254081		<0.07		<0.03		95.5726		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.68		95.5

		CO2 Injection Test-D1-H5 14:30		259.6299547		<0.04		<0.01		0.26		0.28		0.189981		<0.06		68.0491		<0.01		<0.03		<0.02		<0.05		0.167712		21.7746		0.0104621		<0.01		106.061		0.268703		<0.07		<0.03		97.4297		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.0836		<0.01		<0.03		<0.02		<0.05		<0.03		21.4588		0.0107862		<0.01		105.496		0.253304		<0.07		<0.03		96.0116		<0.05		<0.08		0.0220736		<0.04		<0.01		<0.01		<0.01		3.81		96

		CO2 Injection Test-D1-H6 15:30		259.421548		<0.04		<0.01		0.27		0.26		0.250845		<0.06		68.144		<0.01		<0.03		<0.02		<0.05		0.193632		21.6665		0.0108563		<0.01		105.04		0.271519		<0.07		<0.03		95.9361		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.9432		<0.01		<0.03		<0.02		<0.05		<0.03		21.6206		<0.01		<0.01		106.211		0.254939		<0.07		<0.03		96.7172		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		4.7		95.6

		CO2 Injection Test-D1-H7 16:30		257.059182		<0.04		<0.01		0.27		0.27		0.194112		<0.06		67.47		<0.01		<0.03		<0.02		<0.05		0.158956		21.5016		0.0105367		<0.01		104.309		0.264921		<0.07		<0.03		95.7934		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		66.7728		<0.01		<0.03		<0.02		<0.05		<0.03		21.3627		<0.01		<0.01		104.383		0.255293		<0.07		<0.03		95.3211		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		4.55		95.7

		CO2 Injection Test-D1-H8 17:30		257.1270839		<0.04		<0.01		0.27		0.27		0.108308		<0.06		67.3647		<0.01		<0.03		<0.02		<0.05		0.100826		21.5819		<0.01		<0.01		106.488		0.261943		<0.07		<0.03		96.5823		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.249		<0.01		<0.03		<0.02		<0.05		<0.03		21.5776		<0.01		<0.01		106.091		0.256503		<0.07		<0.03		97.0499		<0.05		<0.08		0.0219224		<0.04		<0.01		<0.01		<0.01		<2.00		95.2

		CO2 Injection Post-Test-D1 17:45		257.938989		<0.04		<0.01		0.26		0.28		0.0925163		<0.06		67.461		<0.01		<0.03		<0.02		<0.05		0.0771406		21.7206		<0.01		<0.01		106.16		0.26922		<0.07		<0.03		96.9518		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.0018		<0.01		<0.03		<0.02		<0.05		<0.03		21.6097		<0.01		<0.01		105.467		0.251656		<0.07		<0.03		96.8616		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.14		94.6







D2 Field Measurements

		Test		CO2 Injection System Test #2, Day 2

		Date		November 14, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		In Field Measurements: YSI Professional Series Plus, Hach Colorimeter (NH3 Reagent kit), Thermo Scientific Orion Star A329



		Time		CO2 Injection Rate (PSI)		pH		Temperature 		DO %		DO mg/L		Ammonia (NH3) mg/L		Lab Sample Collected

		11-14-20 08:45:00		0		8.33		0.77		108.4		15.46		0.03		Pre-Test-D2

		11-14-20 09:30:00		75		7.2		0.77		122.3		17.44		0.03		Test-D2-H1

		11-14-20 10:00:00		75		7.05		0.82		127.7		18.18		-		-

		11-14-20 10:30:00		75		7.16		0.85		130.7		18.59		0.03		Test-D2-H2

		11-14-20 11:00:00		75		7.2		0.89		134.1		19.06		-		-

		11-14-20 11:30:00		75		7.1		0.89		135.8		19.3		0.03		Test-D2-H3

		11-14-20 12:00:00		75		6.92		0.87		137.7		19.57		-		-

		11-14-20 12:30:00		75		6.87		0.88		138.7		19.72		0.03		Test-D2-H4

		11-14-20 13:00:00		75		6.95		0.87		139.8		19.87		-		-

		11-14-20 13:30:00		75		7.14		0.85		141		20.06		0.03		Test-D2-H5

		11-14-20 14:00:00		75		7.19		0.84		131.1		18.66		-		-

		11-14-20 14:30:00		75		7.16		0.83		137.1		19.51		0.03		Test-D2-H6

		11-14-20 15:00:00		75		7.24		0.8		140.8		20.05		-		-

		11-14-20 15:30:00		75		6.95		0.81		142.8		20.34		0.03		Test-D2-H7

		11-14-20 16:00:00		75		6.98		0.82		143.4		20.42		-		-

		11-14-20 16:30:00		75		6.98		0.78		143.6		20.47		0.03		Test-D2-H8

		11-14-20 16:45:00		0		8.36		0.77		144.8		20.64		0.03		Post-Test-D2











D2 Laboratory Results

		Test		CO2 Injection System Test #2, Day 2

		Date		November 14, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		Laboratory Analysis at Vale Thompson Analytical Laboratory



		Sample ID / Time		Hardness		Co		Cu		Ni (Soluble)		Ni		Al		As		Ca		Cd		Co		Cr		Cu		Fe		Mg		Mn		Mo		Na		Ni		P		Pb		S		Sb		Se		Sn		Te		Ti		V		W		Zn		Al (Soluble)		As (Soluble)		Ca (Soluble)		Cd (Soluble)		Co (Soluble)		Cr (Soluble)		Cu (Soluble)		Fe (Soluble)		Mg (Soluble)		Mn (Soluble)		Mo (Soluble)		Na (Soluble)		Ni (Soluble)		P (Soluble)		Pb (Soluble)		S (Soluble)		Sb (Soluble)		Se (Soluble)		Sn (Soluble)		Te (Soluble)		Ti (Soluble)		V (Soluble)		Zn (Soluble)		SS		Alkalinity

				mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L as CaCO3

		CO2 Injection Pre-Test-D2 8:45		255.4906		<0.04		<0.01		0.28		0.28		0.111525		<0.06		66.8197		<0.01		<0.03		<0.02		<0.05		0.078019		21.515		<0.01		<0.01		105.449		0.262677		<0.07		<0.03		96.4153		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.1043		<0.01		<0.03		<0.02		<0.05		0.030515		21.5131		<0.01		<0.01		105.108		0.253792		<0.07		<0.03		96.5084		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.7

		CO2 Injection Test-D2-H1 9:30		258.5227		<0.04		0.01		0.29		0.3		0.101693		<0.06		67.7738		<0.01		<0.03		<0.02		<0.05		0.075622		21.6727		<0.01		<0.01		105.375		0.261971		<0.07		<0.03		96.6166		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		66.4572		<0.01		<0.03		<0.02		<0.05		<0.03		21.2851		<0.01		<0.01		103.447		0.244453		<0.07		<0.03		94.9157		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.9

		CO2 Injection Test-D2-H2 10:30		257.0659		<0.04		0.01		0.29		0.29		0.110682		<0.06		67.2587		<0.01		<0.03		<0.02		<0.05		0.07561		21.6313		<0.01		<0.01		106.227		0.260706		<0.07		<0.03		96.8721		<0.05		<0.08		0.023545		<0.04		<0.01		<0.01		<0.04		<0.01		0.056977		<0.06		66.8542		<0.01		<0.03		<0.02		<0.05		<0.03		21.5361		<0.01		<0.01		105.488		0.260906		<0.07		<0.03		96.9198		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.62		94.5

		CO2 Injection Test-D2-H3 11:30		257.6193		<0.04		0.01		0.28		0.3		0.098227		<0.06		67.3894		<0.01		<0.03		<0.02		<0.05		0.073819		21.6864		<0.01		<0.01		105.808		0.2634		<0.07		<0.03		97.0107		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.075		<0.01		<0.03		<0.02		<0.05		<0.03		21.5432		<0.01		<0.01		105.264		0.257694		<0.07		<0.03		96.9236		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.59		95.1

		CO2 Injection Test-D2-H4 12:30		257.5843		<0.04		0.02		0.3		0.32		0.144827		<0.06		67.4432		<0.01		<0.03		<0.02		<0.05		0.074805		21.6453		<0.01		<0.01		106.993		0.2655		<0.07		<0.03		97.2383		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.065732		<0.06		67.4654		<0.01		<0.03		<0.02		<0.05		<0.03		21.5673		<0.01		<0.01		106.361		0.249535		<0.07		<0.03		96.8094		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.5

		CO2 Injection Test-D2-H5 13:30		255.75		<0.04		0.01		0.3		0.29		0.135786		<0.06		66.9876		<0.01		<0.03		<0.02		<0.05		0.084514		21.4762		<0.01		<0.01		104.178		0.258097		<0.07		<0.03		95.8377		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.052391		<0.06		67.443		<0.01		<0.03		<0.02		<0.05		<0.03		21.5336		<0.01		<0.01		104.938		0.261037		<0.07		<0.03		96.1754		<0.05		<0.08		0.021597		<0.04		<0.01		<0.01		<0.01		<2.00		94.6

		CO2 Injection Test-D2-H6 14:30		256.337		<0.04		0.01		0.29		0.3		0.230465		<0.06		67.1717		<0.01		<0.03		<0.02		<0.05		0.144797		21.5071		<0.01		<0.01		104.532		0.259994		<0.07		<0.03		95.999		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.058034		<0.06		66.6214		<0.01		<0.03		<0.02		<0.05		0.038895		21.2931		<0.01		<0.01		105.092		0.254019		<0.07		<0.03		95.4607		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		3.42		95.4

		CO2 Injection Test-D2-H7 15:30		257.0821		<0.04		0.01		0.3		0.28		0.123216		<0.06		67.3254		<0.01		<0.03		<0.02		<0.05		0.084707		21.5948		<0.01		<0.01		105.771		0.262074		<0.07		<0.03		96.6784		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.2662		<0.01		<0.03		<0.02		<0.05		<0.03		21.5884		<0.01		<0.01		106.485		0.2652		<0.07		<0.03		97.2776		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.19		95.2

		CO2 Injection Test-D2-H8 16:30		258.2814		<0.04		0.02		0.29		0.29		0.12104		<0.06		67.5313		<0.01		<0.03		<0.02		<0.05		0.093482		21.7611		<0.01		<0.01		106.649		0.269838		<0.07		<0.03		97.4102		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.051411		<0.06		66.8428		<0.01		<0.03		<0.02		<0.05		0.030507		21.4786		<0.01		<0.01		105.614		0.258101		<0.07		<0.03		96.6779		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.59		95

		CO2 Injection Post-Test-D2 16:45		258.4804		<0.04		0.02		0.3		0.3		0.115061		<0.06		65.7419		<0.01		<0.03		<0.02		<0.05		0.090156		22.8939		<0.01		<0.01		112.406		0.266864		<0.07		<0.03		101.925		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.064711		<0.06		65.4814		<0.01		<0.03		<0.02		<0.05		<0.03		22.732		<0.01		<0.01		110.512		0.254465		<0.07		<0.03		101.506		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.23		95.3







D3 Field Measurements

		Test		CO2 Injection System Test #2, Day 3

		Date		November 15, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		In Field Measurements: YSI Professional Series Plus, Hach Colorimeter (NH3 Reagent kit), Thermo Scientific Orion Star A329



		Time		CO2 Injection Rate (PSI)		pH		Temperature 		DO %		DO mg/L		Ammonia (NH3) mg/L		Lab Sample Collected

		11-15-20 08:45:00		0		8.31		0.76		138		19.69		0.02		Pre-Test-D3

		11-15-20 09:30:28		75		6.94		0.75		143.5		20.47		0.02		Test-D3-H1

		11-15-20 10:00:28		75		6.95		0.77		144.7		20.64		-		-

		11-15-20 10:30:28		75		7.3		0.77		146.3		20.86		0.03		Test-D3-H2

		11-15-20 11:00:28		75		7.15		0.82		146.8		20.9		-		-

		11-15-20 11:30:28		75		6.91		0.81		147.7		21.03		0.03		Test-D3-H3

		11-15-20 12:00:28		75		7.01		0.82		148.7		21.18		-		-

		11-15-20 12:30:28		75		6.97		0.83		149.3		21.25		0.03		Test-D3-H4

		11-15-20 13:00:28		75		7.11		0.83		150.1		21.37		-		-

		11-15-20 13:30:28		75		7.02		0.85		149.8		21.31		0.03		Test-D3-H5

		11-15-20 14:00:28		75		6.97		0.83		149.4		21.27		-		-

		11-15-20 14:30:28		75		7.16		0.81		149		21.22		0.03		Test-D3-H6

		11-15-20 15:00:28		75		7.12		0.77		149.4		21.3		-		-

		11-15-20 15:30:28		75		7.12		0.77		149.2		21.28		0.03		Test-D3-H7

		11-15-20 16:00:28		75		7.02		0.74		149.8		21.37		-		-

		11-15-20 16:30:28		75		7.14		0.72		150		21.42		0.03		Test-D3-H8

		11-15-20 16:45:28		0		8.31		0.73		151		21.56		0.03		Post-Test-D3











D3 Laboratory Results

		Test		CO2 Injection System Test #2, Day 3

		Date		November 15, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		Laboratory Analysis at Vale Thompson Analytical Laboratory



		Sample ID / Time		Hardness		Co		Cu		Ni (Soluble)		Ni		Al		As		Ca		Cd		Co		Cr		Cu		Fe		Mg		Mn		Mo		Na		Ni		P		Pb		S		Sb		Se		Sn		Te		Ti		V		W		Zn		Al (Soluble)		As (Soluble)		Ca (Soluble)		Cd (Soluble)		Co (Soluble)		Cr (Soluble)		Cu (Soluble)		Fe (Soluble)		Mg (Soluble)		Mn (Soluble)		Mo (Soluble)		Na (Soluble)		Ni (Soluble)		P (Soluble)		Pb (Soluble)		S (Soluble)		Sb (Soluble)		Se (Soluble)		Sn (Soluble)		Te (Soluble)		Ti (Soluble)		V (Soluble)		Zn (Soluble)		SS		Alkalinity

				mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L as CaCO3

		CO2 Injection Pre-Test-D3 8:45		261.8555459		<0.04		<0.01		0.28		0.31		0.11326		<0.06		66.5547		<0.01		<0.03		<0.02		<0.05		0.0800403		23.2205		<0.01		<0.01		114.043		0.259765		<0.07		<0.03		103.599		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0667071		<0.06		66.0516		<0.01		<0.03		<0.02		<0.05		<0.03		23.0323		<0.01		<0.01		112.866		0.255444		<0.07		<0.03		103.01		<0.05		<0.08		0.0203977		<0.04		<0.01		<0.01		<0.01		2		95.3

		CO2 Injection Test-D3-H1 9:30		259.9744035		<0.04		<0.01		0.28		0.3		0.104569		<0.06		66.1315		<0.01		<0.03		<0.02		<0.05		0.0792268		23.0204		<0.01		<0.01		113.521		0.270296		<0.07		<0.03		103.359		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0567723		<0.06		65.8731		<0.01		<0.03		<0.02		<0.05		<0.03		22.8632		<0.01		<0.01		111.867		0.263467		<0.07		<0.03		102.285		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2		95

		CO2 Injection Test-D3-H2 10:30		259.5504903		<0.04		<0.01		0.29		0.29		0.0954572		<0.06		66.0439		<0.01		<0.03		<0.02		<0.05		0.0795977		22.9706		<0.01		<0.01		112.529		0.26684		<0.07		<0.03		102.997		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0645811		<0.06		66.0009		<0.01		<0.03		<0.02		<0.05		<0.03		23.0237		<0.01		<0.01		112.599		0.259669		<0.07		<0.03		102.792		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95

		CO2 Injection Test-D3-H3 11:30		258.7306909		<0.04		<0.01		0.3		0.31		0.102222		<0.06		65.8197		<0.01		<0.03		<0.02		<0.05		0.0763158		22.9075		<0.01		<0.01		112.196		0.260423		<0.07		<0.03		102.519		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0668829		<0.06		65.7145		<0.01		<0.03		<0.02		<0.05		<0.03		22.8643		<0.01		<0.01		112.177		0.266577		<0.07		<0.03		102.191		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.4		95.3

		CO2 Injection Test-D3-H4 12:30		256.7020684		<0.04		0.02		0.27		0.31		0.113647		<0.06		67.1572		<0.01		<0.03		<0.02		<0.05		0.0916208		21.6045		<0.01		<0.01		104.994		0.268338		<0.07		<0.03		96.2025		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		0.0155086		0.0612872		<0.06		67.3762		<0.01		<0.03		<0.02		<0.05		<0.03		21.7159		<0.01		<0.01		105.801		0.260276		<0.07		<0.03		96.7991		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2		95.4

		CO2 Injection Test-D3-H5 13:30		257.3459027		<0.04		<0.01		0.29		0.3		0.109541		<0.06		67.2611		<0.01		<0.03		<0.02		<0.05		0.0964872		21.6978		<0.01		<0.01		105.879		0.262887		<0.07		<0.03		96.5334		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.4669		<0.01		<0.03		<0.02		<0.05		<0.03		21.7864		<0.01		<0.01		106.387		0.258561		<0.07		<0.03		97.2045		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.8		95.1

		CO2 Injection Test-D3-H6 14:30		259.1634635		<0.04		<0.01		0.3		0.31		0.107518		<0.06		67.8075		<0.01		<0.03		<0.02		<0.05		0.0760115		21.8078		<0.01		<0.01		107.108		0.266008		<0.07		<0.03		97.5471		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0535099		<0.06		67.4525		<0.01		<0.03		<0.02		<0.05		<0.03		21.7052		<0.01		<0.01		105.627		0.253181		<0.07		<0.03		96.6737		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.2

		CO2 Injection Test-D3-H7 15:30		259.7291268		<0.04		0.01		0.3		0.3		0.0933709		<0.06		67.8004		<0.01		<0.03		<0.02		<0.05		0.0853686		21.9494		<0.01		<0.01		106.819		0.267476		<0.07		<0.03		97.451		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		67.0339		<0.01		<0.03		<0.02		<0.05		<0.03		21.5565		<0.01		<0.01		105.231		0.257341		<0.07		<0.03		96.4756		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.4		94.8

		CO2 Injection Test-D3-H8 16:30		256.3688067		<0.04		0.02		0.3		0.3		0.105806		<0.06		67.0371		<0.01		<0.03		<0.02		<0.05		0.0986745		21.5964		<0.01		<0.01		105.136		0.264282		<0.07		<0.03		95.6397		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0534902		<0.06		68.1057		<0.01		<0.03		<0.02		<0.05		<0.03		21.8851		<0.01		<0.01		107.562		0.261383		<0.07		<0.03		97.9757		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.2

		CO2 Injection Post-Test-D3 16:45		258.9395319		<0.04		0.02		0.3		0.31		0.156123		<0.06		67.6967		<0.01		<0.03		<0.02		<0.05		0.149577		21.8206		0.0106502		<0.01		106.896		0.273806		<0.07		<0.03		97.0745		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0521346		<0.06		67.6044		<0.01		<0.03		<0.02		<0.05		<0.03		21.7705		<0.01		<0.01		107.107		0.253647		<0.07		<0.03		97.2696		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		3.2		95.1







D4 Field Measurements

		Test		CO2 Injection System Test #2, Day 4

		Date		November 17, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		In Field Measurements: YSI Professional Series Plus, Hach Colorimeter (NH3 Reagent kit), Oakton pH 450



		Time		CO2 Injection Rate (PSI)		pH		Temperature 		DO %		DO mg/L		Ammonia (NH3) mg/L		Lab Sample Collected

		11-17-20 08:30:00		0		8.19		0.75		141.2		20.14		0.02		Pre-Test-D4

		11-17-20 09:15:00		35		6.96		0.75		162.3		23.16		0.02		Test-D4-H1

		11-17-20 09:45:00		35		7.14		0.74		166		23.69		-

		11-17-20 10:15:00		35		7.29		0.77		170.2		24.27		0.03		Test-D4-H2

		11-17-20 10:45:00		35		7.25		0.79		172.6		24.59		-

		11-17-20 11:15:00		35		7.3		0.8		169.5		24.15		0.04		Test-D4-H3

		11-17-20 11:45:00		35		7.27		0.81		171.7		24.45		-

		11-17-20 12:15:00		35		7.21		0.83		171.9		24.47		0.03		Test-D4-H4

		11-17-20 12:45:00		35		7.3		0.82		172.4		24.54		-

		11-17-20 13:15:00		35		7.17		0.83		172.5		24.55		0.03		Test-D4-H5

		11-17-20 13:45:00		35		7.12		0.83		172.9		24.61		-

		11-17-20 14:15:00		35		7.07		0.81		172.7		24.6		0.03		Test-D4-H6

		11-17-20 14:45:00		35		7.09		0.81		172.4		24.56		-

		11-17-20 15:15:00		35		6.95		0.79		171		24.37		0.03		Test-D4-H7

		11-17-20 15:45:00		35		7.1		0.78		171.7		24.48		-

		11-17-20 16:15:00		35		7.21		0.76		171.5		24.46		0.03		Test-D4-H8

		11-17-20 16:30:00		0		8.29		0.77		171.4		24.43		0.03		Post-Test-D4











D4 Laboratory Results

		Test		CO2 Injection System Test #2, Day 4

		Date		November 17, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		Laboratory Analysis at Vale Thompson Analytical Laboratory



		Sample ID / Time		Hardness		Co		Cu		Ni (Soluble)		Ni		Al		As		Ca		Cd		Co		Cr		Cu		Fe		Mg		Mn		Mo		Na		Ni		P		Pb		S		Sb		Se		Sn		Te		Ti		V		W		Zn		Al (Soluble)		As (Soluble)		Ca (Soluble)		Cd (Soluble)		Co (Soluble)		Cr (Soluble)		Cu (Soluble)		Fe (Soluble)		Mg (Soluble)		Mn (Soluble)		Mo (Soluble)		Na (Soluble)		Ni (Soluble)		P (Soluble)		Pb (Soluble)		S (Soluble)		Sb (Soluble)		Se (Soluble)		Sn (Soluble)		Te (Soluble)		Ti (Soluble)		V (Soluble)		Zn (Soluble)		SS		Alkalinity

				mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L as CaCO3

		CO2 Injection Pre-Test D4		261.2442996		<0.04		<0.01		0.29		0.3		0.161387		<0.06		66.9468		<0.01		<0.03		<0.02		<0.05		0.0825213		22.8345		<0.01		<0.01		111.83		0.275638		<0.07		<0.03		101.572		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0569609		<0.06		66.4275		<0.01		<0.03		<0.02		<0.05		<0.03		22.6709		<0.01		<0.01		110.99		0.255475		<0.07		<0.03		100.691		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2		96.2

		CO2 Injection Test D4-H1 9:15		259.5314532		<0.04		<0.01		0.3		0.3		0.156343		<0.06		66.5316		<0.01		<0.03		<0.02		<0.05		0.0739666		22.6704		<0.01		<0.01		110.712		0.261738		<0.07		<0.03		100.717		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0805742		<0.06		65.8808		<0.01		<0.03		<0.02		<0.05		<0.03		22.4316		<0.01		<0.01		110.298		0.259934		<0.07		<0.03		99.8691		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.6

		CO2 Injection Test D4-H2 10:15		259.3075457		<0.04		<0.01		0.29		0.3		0.163541		<0.06		66.3921		<0.01		<0.03		<0.02		<0.05		0.0758112		22.7006		<0.01		<0.01		111.335		0.265802		<0.07		<0.03		100.658		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0699743		<0.06		66.6379		<0.01		<0.03		<0.02		<0.05		<0.03		22.7715		<0.01		<0.01		111.841		0.261711		<0.07		<0.03		101.245		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.6

		CO2 Injection Test D4-H3 11:15		260.6708658		<0.04		<0.01		0.3		0.31		0.160287		<0.06		66.7914		<0.01		<0.03		<0.02		<0.05		0.0743639		22.7895		<0.01		<0.01		112.099		0.264744		<0.07		<0.03		101.246		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.069301		<0.06		66.3038		<0.01		<0.03		<0.02		<0.05		<0.03		22.6113		<0.01		<0.01		110.756		0.258308		<0.07		<0.03		100.857		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.6

		CO2 Injection Test D4-H4 12:15		256.8787492		<0.04		<0.01		0.3		0.3		0.127346		<0.06		65.7636		<0.01		<0.03		<0.02		<0.05		0.0815327		22.492		<0.01		<0.01		110.589		0.263196		<0.07		<0.03		100.005		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0626695		<0.06		65.7895		<0.01		<0.03		<0.02		<0.05		<0.03		22.4908		<0.01		<0.01		109.619		0.258937		<0.07		<0.03		99.9366		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95

		CO2 Injection Test D4-H5 13:15		260.2126666		<0.04		<0.01		0.29		0.31		0.156681		<0.06		66.6178		<0.01		<0.03		<0.02		<0.05		0.0726213		22.7835		<0.01		<0.01		112.397		0.261544		<0.07		<0.03		101.403		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0662584		<0.06		66.8371		<0.01		<0.03		<0.02		<0.05		<0.03		22.8168		<0.01		<0.01		112.038		0.261388		<0.07		<0.03		101.687		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.4		95.2

		CO2 Injection Test D4-H6 14:15		262.4047768		<0.04		<0.01		0.3		0.31		0.171752		<0.06		67.2944		<0.01		<0.03		<0.02		<0.05		0.0865371		22.9055		<0.01		<0.01		111.975		0.266754		0.0714635		<0.03		101.992		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0718627		<0.06		66.5624		<0.01		<0.03		<0.02		<0.05		<0.03		22.7361		<0.01		<0.01		111.619		0.265886		<0.07		<0.03		101.413		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.6

		CO2 Injection Test D4-H7 15:15		260.3519495		<0.04		<0.01		0.29		0.3		0.101466		<0.06		66.6815		<0.01		<0.03		<0.02		<0.05		0.0688389		22.7787		<0.01		<0.01		112.101		0.266323		<0.07		<0.03		101.226		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0903912		<0.06		66.9284		<0.01		<0.03		<0.02		<0.05		<0.03		22.8757		<0.01		<0.01		111.822		0.267857		<0.07		<0.03		102.043		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2		95.6

		CO2 Injection Test D4-H8 16:15		265.0591869		<0.04		<0.01		0.29		0.31		0.228622		<0.06		67.9197		<0.01		<0.03		<0.02		<0.05		0.145791		23.1708		0.0100174		<0.01		113.736		0.272488		<0.07		<0.03		102.952		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.050411		<0.06		67.3112		<0.01		<0.03		<0.02		<0.05		<0.03		22.873		0.0100174		<0.01		112.065		0.257108		<0.07		<0.03		101.745		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		4		95.6

		CO2 Injection Post-Test D4		262.3967069		<0.04		<0.01		0.3		0.32		0.230887		<0.06		67.1397		<0.01		<0.03		<0.02		<0.05		0.242379		22.9973		0.013786		<0.01		111.55		0.272297		<0.07		<0.03		101.698		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0703289		<0.06		66.6651		<0.01		<0.03		<0.02		<0.05		<0.03		22.7693		<0.01		<0.01		112.416		0.250743		<0.07		<0.03		101.579		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		7.6		95.9







D5 Field Measurements

		Test		CO2 Injection System Test #2, Day 5

		Date		November 18, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		In Field Measurements: YSI Professional Series Plus, Hach Colorimeter (NH3 Reagent kit), Oakton pH 450



		Time		CO2 Injection Rate (PSI)		pH		Temperature 		DO %		DO mg/L		Ammonia (NH3) mg/L		Lab Sample Collected

		11-18-20 08:15:00		0		8.13		0.68		103.4		14.79		0.02		Pre-Test-D5

		11-18-20 09:00:00		35		7.16		0.69		113.6		16.24		0.01		Test-D5-H1

		11-18-20 09:30:00		35		7.22		0.69		116.2		16.6		-

		11-18-20 10:00:00		35		6.88		0.66		118.6		16.96		0.02		Test-D5-H2

		11-18-20 10:30:00		35		7.1		0.67		120.3		17.19		-

		11-18-20 11:00:00		35		7.06		0.64		121		17.31		0.03		Test-D5-H3

		11-18-20 11:30:00		35		7.17		0.65		119.6		17.11		-

		11-18-20 12:00:00		35		7.15		0.7		117.9		16.84		0.03		Test-D5-H4

		11-18-20 12:30:00		35		7.16		0.7		116		16.57		-

		11-18-20 13:00:00		35		7.27		0.73		115.1		16.43		0.02		Test-D5-H5

		11-18-20 13:30:00		35		7.13		0.72		111.7		15.94		-		-

		11-18-20 14:00:00		35		7.26		0.73		111.5		15.91		0.01		Test-D5-H6

		11-18-20 14:30:00		35		7.21		0.73		115.3		16.45		-

		11-18-20 15:00:00		35		7.31		0.72		113.4		16.19		0.02		Test-D5-H7

		11-18-20 15:30:00		35		6.98		0.72		120.1		17.15		-

		11-18-20 16:00:00		35		7.3		0.74		120.6		17.22		0.02		Test-D5-H8

		11-18-20 16:30:00		0		8.13		0.74		119.7		17.09		0.02		Post-Test-D5











D5 Laboratory Results

		Test		CO2 Injection System Test #2, Day 5

		Date		November 18, 2020

		Site		Vale Thompson, Weir 5

		H2O Quality Analysis Method		Laboratory Analysis at Vale Thompson Analytical Laboratory



		Sample ID / Time		Hardness		Co		Cu		Ni (Soluble)		Ni		Al		As		Ca		Cd		Co		Cr		Cu		Fe		Mg		Mn		Mo		Na		Ni		P		Pb		S		Sb		Se		Sn		Te		Ti		V		W		Zn		Al (Soluble)		As (Soluble)		Ca (Soluble)		Cd (Soluble)		Co (Soluble)		Cr (Soluble)		Cu (Soluble)		Fe (Soluble)		Mg (Soluble)		Mn (Soluble)		Mo (Soluble)		Na (Soluble)		Ni (Soluble)		P (Soluble)		Pb (Soluble)		S (Soluble)		Sb (Soluble)		Se (Soluble)		Sn (Soluble)		Te (Soluble)		Ti (Soluble)		V (Soluble)		Zn (Soluble)		SS		Alkalinity

				mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L		mg/L as CaCO3

		CO2 Injection Pre-Test 8:15		258.1761193		<0.04		0.03		0.31		0.33		0.114049		<0.06		65.5849		<0.01		<0.03		<0.02		<0.05		0.0787381		22.9152		<0.01		<0.01		113.585		0.264926		<0.07		<0.03		101.901		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0719208		<0.06		65.7552		<0.01		<0.03		<0.02		<0.05		<0.03		22.907		<0.01		<0.01		113.64		0.259546		<0.07		<0.03		102.547		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.6

		CO2 Injection Test D5 H1 9:00		261.4854665		<0.04		0.02		0.32		0.33		0.193269		<0.06		66.4385		<0.01		<0.03		<0.02		<0.05		0.0777657		23.2011		<0.01		<0.01		114.64		0.269305		<0.07		<0.03		103.431		<0.05		<0.08		0.0214235		<0.04		<0.01		<0.01		<0.04		<0.01		0.0588033		<0.06		65.5252		<0.01		<0.03		<0.02		<0.05		<0.03		22.9438		<0.01		<0.01		112.947		0.257862		<0.07		<0.03		102.434		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95.6

		CO2 Injection Test D5 H2 10:00		261.696061		<0.04		<0.01		0.27		0.3		0.114009		<0.06		66.441		<0.01		<0.03		<0.02		<0.05		0.0756133		23.2507		<0.01		<0.01		115.612		0.280753		<0.07		<0.03		104.029		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0551804		<0.06		65.9866		<0.01		<0.03		<0.02		<0.05		<0.03		23.1186		<0.01		<0.01		114.613		0.26507		<0.07		<0.03		103.313		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.21		95.1

		CO2 Injection Test D5 H3 11:00		257.908714		<0.04		0.01		0.27		0.29		0.101549		<0.06		65.426		<0.01		<0.03		<0.02		<0.05		0.074923		22.9466		<0.01		<0.01		113.615		0.264492		<0.07		<0.03		102.615		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0824854		<0.06		65.5062		<0.01		<0.03		<0.02		<0.05		<0.03		22.9272		<0.01		<0.01		113.225		0.253415		<0.07		<0.03		102.466		<0.05		<0.08		0.0298645		<0.04		<0.01		<0.01		<0.01		<2.00		95

		CO2 Injection Test D5 H4 12:00		259.3696282		<0.04		<0.01		0.27		0.28		0.112238		<0.06		65.8266		<0.01		<0.03		<0.02		<0.05		0.0752498		23.0584		<0.01		<0.01		114.991		0.263265		<0.07		<0.03		103.122		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0546872		<0.06		66.0601		<0.01		<0.03		<0.02		<0.05		<0.03		23.1013		<0.01		<0.01		114.589		0.264746		<0.07		<0.03		103.65		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		95

		CO2 Injection Test D5 H5 13:00		260.825107		<0.04		<0.01		0.28		0.28		0.11585		<0.06		66.079		<0.01		<0.03		<0.02		<0.05		0.0723697		23.2587		<0.01		<0.01		115.977		0.2692		<0.07		<0.03		104.106		<0.05		<0.08		0.020457		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		65.2792		<0.01		<0.03		<0.02		<0.05		<0.03		22.888		<0.01		<0.01		114.361		0.258105		<0.07		<0.03		102.719		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		94.8

		CO2 Injection Test D5 H6 14:00		258.1294596		<0.04		0.01		0.26		0.27		0.0958411		<0.06		65.4588		<0.01		<0.03		<0.02		<0.05		0.0734365		22.9803		<0.01		<0.01		114.219		0.259341		<0.07		<0.03		102.808		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		65.7785		<0.01		<0.03		<0.02		<0.05		<0.03		23.0634		<0.01		<0.01		115.457		0.264921		<0.07		<0.03		103.556		<0.05		<0.08		0.022109		<0.04		<0.01		<0.01		<0.01		2.56		94.7

		CO2 Injection Test D5 H7 15:00		256.7282892		<0.04		<0.01		0.28		0.27		0.112133		<0.06		65.1836		<0.01		<0.03		<0.02		<0.05		0.0915825		22.807		<0.01		<0.01		113.834		0.275019		<0.07		<0.03		102.365		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		65.3333		<0.01		<0.03		<0.02		<0.05		<0.03		22.8413		<0.01		<0.01		113.478		0.260604		<0.07		<0.03		102.562		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		3.12		94.6

		CO2 Injection Test D5 H8 16:00		259.6212587		<0.04		<0.01		0.29		0.28		0.116744		<0.06		65.7731		<0.01		<0.03		<0.02		<0.05		0.0808684		23.1519		<0.01		<0.01		115.475		0.265364		<0.07		<0.03		103.831		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		<0.05		<0.06		65.4458		<0.01		<0.03		<0.02		<0.05		<0.03		23.0061		<0.01		<0.01		114.59		0.260527		<0.07		<0.03		103.286		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		2.19		95.6

		CO2 Injection Post-Test D5 16:15		259.1532748		<0.04		0.01		0.26		0.28		0.1057		<0.06		65.7124		<0.01		<0.03		<0.02		<0.05		0.0705792		23.0751		<0.01		<0.01		115.397		0.275338		<0.07		<0.03		103.657		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.04		<0.01		0.0741932		<0.06		64.9525		<0.01		<0.03		<0.02		<0.05		<0.03		22.726		<0.01		<0.01		113.428		0.257262		<0.07		<0.03		102.191		<0.05		<0.08		<0.02		<0.04		<0.01		<0.01		<0.01		<2.00		93.5











• CO2 product from Air Liquide is delivered from their depot in Medicine Hat, AB and they can 
turn around delivery shipments within one week when requested. 

As noted above, the system design was based on historical average flow rates. Actual injection 
volumes will be adjusted as necessary. The new unit provides Vale with a level of confidence that 
sufficient product will be available on-site to accommodate temporary pH control should the need 
arise. 
The latest round of testing was completed using the new Air Liquide system, and test data is provided 
herein. Please see attached photos of the new system. Note as well that all this infrastructure is 
completely mobile and can be removed at any time should the need arise. 
Jeff Fountain 
Environmental Superintendent 
Vale Canada Ltd. - Manitoba Operations 
Box 5000 
Thompson MB R8N 1P6 
Jeff.Fountain@vale.com 
P: 204-778-2649 
C: 204-307-3276 
AVISO LEGAL "As informações existentes nesta mensagem e nos arquivos anexados são 
para uso restrito. A utilização, divulgação, cópia ou distribuição dessa mensagem por qualquer 
pessoa diferente do destinatário é proibida. Se essa mensagem foi recebida por engano, favor 
excluí-la e informar ao remetente pelo endereço eletrônico acima." 

DISCLAIMER "This email and its attachments may contain privileged and/or confidential 
information. Use, disclosure, copying or distribution of this message by anyone other than the 
intended recipient is strictly prohibited. If you have received this email in error, please notify 
the sender by reply email and destroy all copies of this message." 
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