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Mr. Travis Perkins 
NORTHWEST TERRITORIES POWER CORPORATION  
4 Capital Drive 
Hay River, NT  X0E 1G2 

Subject: Annual Report 2020, Former Aklavik Power Plant, 68° 13′ 6.24″ North and 
135° 0′ 21.24″ West, Aklavik, Northwest Territories 

Dear Mr. Perkins: 

1 INTRODUCTION 
The Northwest Territories Power Corporation (NTPC) retained Matrix Solutions Inc. to apply a biological 
method of soil remediation at its former electricity generation plant in Aklavik, Northwest Territories. 
Bioaugmentation success has been reported for sites in northern Alberta, but this program marked the 
first time that Bio-Reclaim™ was used in the Northwest Territories. The program began with 
construction of a biotreatment cell in 2017 and continued until 2019. At the end of 2019 there was 
sufficient data to show that petroleum hydrocarbon concentrations were too slow for this to be a 
practical method for remediating this site (Matrix 2020). 

The project is governed by a water licence issued by the Inuvialuit Water Board in 2016 (IWB 2016; 
Attachment A) and renewed in 2019 for another 3 years (IWB 2019; Attachment A). The licence requires 
submission of an annual report by January 31 of the following year. This report was prepared to fulfil the 
requirement for an annual report for calendar year 2020. 

2 2020 ACTIVITY SUMMARY 
The objective of the 2020 program was to manage surface water associated with the idled biotreatment 
cell. This work included collecting, treating, and testing, water from the biotreatment cell. No water was 
released to the municipal drainage ditch in 2020. 

The 2020 work did not include adding or removing soil volumes to/from the biotreatment cell. 

A treated water spill was reported to Northwest Territories Environment and Natural Resources (ENR) 
on August 6, 2020 (spill no. 2020258). Approximately 20 m3 of treated water released from the holding 
tank as a result of a tear in a seam. Analytical results for this water are provided in this report. 
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3 METHODS 
Throughout the 2020 field program, Matrix personnel were not onsite. NTPC fulfilled Prime Contractor 
duties and K&D Contracting Ltd. personnel who live in Aklavik conducted the physical work at the site. 
K&D personnel were provided training in previous years, so no further training was provided in 2020. 

The onsite water treatment system was used to treat the surface water captured within the 
biotreatment cell. The water treatment system includes submersible pumps, settling tank, water 
treatment unit, and a post-treatment 40 m³ Terra Tank™ to store the water until release. The water was 
treated in a three-stage process. First, the water was passed through a bag filter to remove entrained 
particulates and sediment. Second, the water was passed through two vessels containing a clay medium. 
Third, the water was filtered through two vessels containing an activated carbon medium, to remove 
any liquid- or dissolved-phase hydrocarbons. 

Following a rain event or accumulation of water in the biotreatment cell, personnel from K&D 
Contacting Ltd. were onsite to manage surface water. 

• Prior to the leak in the holding tank, this included operating the submersible pumps, monitoring 
pressures, and collecting water samples of the treated water for laboratory analysis. Water samples 
were collected from the water treatment system discharge port and from the post-treatment 
holding tank. Samples were shipped to AGAT Laboratories in Edmonton, Alberta, for analysis of 
parameters specified in the water licence. 

• After the holding tank was discovered to be leaking and repair attempts were unsuccessful, water 
collecting in the sump was sprayed back onto the biotreatment cell to enhance soil treatment and 
prevent uncontrolled release of surface water. The biotreatment cell has a geomembrane liner that 
prevents seepage into the underlying soil. 

4 RESULTS 
The laboratory report for the water collected from the treatment system on July 28, 2020 is provided in 
Attachment B. In Table 1 the numerical values are compared to the site-specific water release criteria 
specified in the water licence. As Table 1 shows, all concentrations were within the site-specific release 
criteria except for lead. The lead concentration was 0.318 mg/L, compared with a water release criterion 
of 0.007 mg/L. As shown in Table 1, background water in the municipal ditch also exceeded release 
criterion when tested in 2017. 

On August 6, 2020, it was discovered that the treated water holding tank had leaked an estimated 20 m³ 
of treated water. Inspection by K&D personnel revealed that a seam repaired in 2019 had failed again. 
Follow-up discussions with ENR determined that at worst-case, the water release could result in soil 
concentrations up to 0.184 mg/kg, compared with residential and commercial soil quality guidelines of 
140 mg/kg and 260 mg/kg, respectively (CCME 2020). The spill file (no. 2020258) was closed in 
August 2020. 

Quality assurance/quality control measures in 2020 included comparing water analytical results with 
previous results to identify anomalies and following up with the analytical laboratory to confirm the lead 
result. The laboratory confirmed that the reported concentrations were reliable. 
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5 CONCLUSIONS 
The objective of the 2020 program was to manage surface water associated with the idled biotreatment 
cell. This work included collecting, treating, and testing water from the biotreatment cell. Work in 2020 
did not include adding or removing soil volumes to/from the biotreatment cell. 

A spill of 20 m³ of treated water was reported to ENR on August 6, 2020 (spill no. 2020258). Analytical 
results for this water showed that all parameters except lead met criteria for discharge to the municipal 
ditch. The spilled water seeped into the ground and was estimated to result in soil lead concentrations 
three orders of magnitude lower than soil quality guidelines. The spill file was closed. 

No water was released to the municipal drainage ditch in 2020. After the spill, it was determined that 
the storage tank was irreparable and so water was managed by spraying onto the soil pile instead. 

There were no reclamation or other closure activities in 2020. For 2021, NTPC is evaluating alternative 
remediation technologies for treatment or disposal of impacted material remaining onsite. At the time 
of this report, a decision was still pending. 

6 CLOSURE 
We trust that this letter report suits your present requirements. If you have any questions or comments, 
please call either of the undersigned at 403.237.0606. 

Yours truly, 

MATRIX SOLUTIONS INC. Reviewed by 
 
 
 
 
 
 
 
 
 
Colin Badger, B.Sc. (Bio.E), E.I.T.  Margaret Allan, M.Eng., P.Eng., P.Geo., FGC 
Environmental Engineer-in-Training Principal Engineer 

CB/nf 
Attachments 
  

DISCLAIMER 

Matrix Solutions Inc. certifies that this report is accurate and complete and accords with the information available during the project. 
Information obtained during the project or provided by third parties is believed to be accurate but is not guaranteed. Matrix Solutions Inc. has 
exercised reasonable skill, care, and diligence in assessing the information obtained during the preparation of this report. 

This report was prepared for Northwest Territories Power Corporation. The report may not be relied upon by any other person or entity 
without the written consent of Matrix Solutions Inc. and of Northwest Territories Power Corporation. Any uses of this report by a third party, or 
any reliance on decisions made based on it, are the responsibility of that party. Matrix Solutions Inc. is not responsible for damages or injuries 
incurred by any third party, as a result of decisions made or actions taken based on this report. 

 

 

 

 

December 11, 2020



 

21784-546 LR 2020-12-11 final V1.0.docx 4 Matrix Solutions Inc. 

VERSION CONTROL 
Version Date Issue Type Filename Description 

V0.1 10-Dec-2020 Draft 21784-546 LR 2020-12-10 draft V0.1.docx Issued to client for review 
V1.0 11-Dec-2020 Final 21784-546 LR 2020-12-11 final V1.0.docx Issued to client 

REFERENCES 
Canadian Council of Ministers of the Environment (CCME). 2020. Canadian Environmental Quality 

Guidelines, Summary Table. http://st-ts.ccme.ca/en/index.html 

Inuvialuit Water Board (IWB). 2019. Licence N3L8-1838 (Renewal). Issued to Northwest Territories 
Power Corporation. Inuvik, Northwest Territories. November 29, 2019. 

Inuvialuit Water Board (IWB). 2016. Licence N3L8-1838. Issued to Northwest Territories Power 
Corporation. Inuvik, Northwest Territories. August 2016. 

Matrix Solutions Inc. (Matrix). 2020. Annual Report 2019 Former Aklavik Power Plant 68° 13′ 6.24″ North 
And 135° 0′ 21.24″ West, Aklavik, Northwest Territories. Version 1.0. Northwest Territories 
Power Corporation. Calgary, Alberta. January 2020. 

 

 



TABLE 1
Water Quality Results - Water Characterization
Northwest Territories Power Corporation
Aklavik, N.W.T.

Background Post-treatment
14-Sep-17 28-Jul-20

21784170914001 21784200728001
General and Inorganic Parameters

Lab pH 7.81 8.16 6 to 9
Lab Electrical Conductivity µS/cm 1650 808 NS

Calcium mg/L 235 109 NS
Magnesium mg/L 44.9 46.2 NS

Sodium mg/L 38.4 9.4 NS
Potassium mg/L 7.1 5.2 NS
Chloride mg/L 236 3 NS
Sulphate mg/L 72.3 309 NS
Fluoride mg/L 0.07 <0.05 NS

Nitrite-Nitrogen mg/L <0.01 <0.02 NS
Nitrate-Nitrogen mg/L <0.02 <0.02 NS

(Nitrite + Nitrate)-Nitrogen mg/L <0.02 <0.02 NS
Total Alkalinity mg/L 462 148 NS
Bicarbonate mg/L 564 180 NS
Hardness mg/L 772 462 NS

Total Dissolved Solids mg/L 911 570 NS
Total Suspended Solids mg/L 965 <1 15

Total Metals
Aluminum mg/L 39.9 0.266 NS
Antimony mg/L 0.001 0.004 NS
Arsenic mg/L 0.047 0.003 NS
Barium mg/L 1.84 <0.05 NS

Beryllium mg/L 0.0034 <0.001 NS
Boron mg/L 0.18 0.07 NS

Cadmium mg/L 0.00359 0.0014 NS
Chromium mg/L 0.0683 0.003 NS

Cobalt mg/L 0.059 0.001 NS
Copper mg/L 0.14 0.78 NS

Iron mg/L 170 1.9 NS
Lead mg/L 0.101 0.318 0.007H

Lithium mg/L 0.135 0.011 NS
Manganese mg/L 2.8 0.138 NS

Mercury mg/L 0.00027 --- NS
Molybdenum mg/L 0.004 0.002 NS

Nickel mg/L 0.137 0.036 NS
Selenium mg/L 0.012 0.0014 NS

Silicon mg/L 46.4 1.14 NS
Silver mg/L 0.0007 0.00011 NS

Strontium mg/L 1.75 0.405 NS
Thallium mg/L 0.0002 <0.0005 NS

Tin mg/L 0.0011 0.009 NS
Titanium mg/L 0.129 0.008 NS
Uranium mg/L 0.01 0.003 NS

Vanadium mg/L 0.115 0.001 NS
Zinc mg/L 0.976 2.91 NS

Petroleum Hydrocarbons
Benzene mg/L <0.0005 <0.0005 0.37
Toluene mg/L <0.0003 <0.0003 0.002

Ethylbenzene mg/L <0.0005 <0.0005 0.09
Xylenes mg/L <0.0005 <0.0005 0.03
Styrene mg/L <0.0005 <0.0005 NS
VPHw mg/L <0.1 --- NS

VHw (C6-C10) mg/L <0.1 <0.1 NS
EPHw (C10-C19) mg/L 0.8 <0.1 NS

LEPHw (C10-C19)** mg/L 0.8 --- NS
EPHw (C19-C32) mg/L 3.6 <0.1 NS

HEPHw (C19-C32)** mg/L 3.6 --- NS
Total Petroleum Hydrocarbons mg/L 4.4 --- 5

Oil & Grease mg/L 18.7 0.2 5
Polycyclic Aromatic Hydrocarbons

Acenaphthene µg/L <0.01 --- NS
Acridine µg/L <0.05 --- NS

Anthracene µg/L <0.010 --- NS
Benzo[a]anthracene µg/L <0.01 --- NS

Benzo[a]pyrene µg/L <0.007 --- 0.015
Chrysene µg/L <0.01 --- NS

Fluoranthene µg/L <0.01 --- NS
Fluorene µg/L <0.01 --- NS

Naphthalene µg/L <0.01 --- NS
Phenanthrene µg/L 0.03 --- NS

Pyrene µg/L <0.01 --- NS
Quinoline µg/L <0.1 --- NS

Notes:
NS  - not specified
---  - not analyzed

H  - dependent on hardness value 
†  - laboratory visual determination
*  - Water Licence N3L8-1838 (Inuvialuit Water Board 2016)

Italics  - indicates values do not meet applicable guidelines

Sample Point Site Specific 
Water Release 

Criteria*
Sample Date

MSI Sample Number
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ATTACHMENT A  
Water Licences 

 

  

































ATTACHMENT B  
Laboratory Report 

 

 



CLIENT NAME: MATRIX SOLUTIONS INC. 
SUITE 600, 214 11 AVE SW
CALGARY, AB   T2R0K1    
(403) 237-0606

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Melinda Guay, Technical ReviewerTRACE ORGANICS REVIEWED BY:

Melinda Guay, Technical ReviewerWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 15

Aug 04, 2020

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days following analysis, unless expressly agreed otherwise in writing. Please contact your Client Project 

Manager if you require additional sample storage time.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

20E632453AGAT WORK ORDER:

ATTENTION TO: Accounts Payable

PROJECT: 21784-546 Aklavik Water Treatment

Laboratories (V1) Page 1 of 15

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

Benzene <0.0005mg/L 0.0005 Aug 01, 2020 MB Aug 01, 2020

Toluene <0.0003mg/L 0.0003 Aug 01, 2020 MB Aug 01, 2020

Ethylbenzene <0.0005mg/L 0.0005 Aug 01, 2020 MB Aug 01, 2020

Xylenes <0.0005mg/L 0.0005 Aug 01, 2020 MB Aug 01, 2020

Styrene <0.0005mg/L 0.0005 Aug 01, 2020 MB Aug 01, 2020

VH W6-10 <0.1mg/L 0.1 Aug 01, 2020 MB Aug 01, 2020

VPH <0.1mg/L 0.1 Aug 01, 2020 MB Aug 01, 2020

EPH (W C10-C19) <0.1mg/L 0.1 Aug 02, 2020 TD Aug 01, 2020

EPH (W C19-C32) <0.1mg/L 0.1 Aug 02, 2020 TD Aug 01, 2020

Sediment None Aug 02, 2020 SYS Aug 02, 2020

SURROGATE RESULTUNIT DATE ANALYZEDACCEPTABLE LIMITS DATE PREPAREDINITIAL

60-140Toluene-d8 (BTEX) 97% Aug 01, 2020 MB Aug 01, 2020

60-140o-Terphenyl (EPH) 109% Aug 02, 2020 TD Aug 01, 2020

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
Xylenes is a calculated parameter. The calculated value is the sum of m&p-Xylenes + o-Xylene. The calculated parameter is non-accredited. The 
parameters that are components of the calculation are accredited.
VPH results have been corrected for BTEX contributions.
LEPH & HEPH results are not corrected for potential PAH contributions.
VPH:  Volatile Petroleum Hydrocarbons (n-C6  - n-C10);  all volatile compounds in the n-C6 to n-C10 range quantified based on o-xylene response.
LEPH:  Light Extractable Petroleum Hydrocarbons (n-C10 - n-C19);  all extractable compounds in the n-C10 to n-C19 range quantified based on 
n-decane response.
HEPH:  Heavy Extractable Petroleum Hydrocarbons (n-C19 - n-C32);  all extractable compounds in the n-C19 to n-C32 range quantified based on 
n-eicosane response.
Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Results relate only to the items tested. Results apply to samples as received.

ATTENTION TO: Accounts Payable

SAMPLE DESCRIPTION: 21784200728001

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Jul 28, 2020

DATE RECEIVED: Jul 31, 2020

DATE REPORTED: Aug 04, 2020

SAMPLE TYPE: Water          SAMPLE ID: 1315727

PROJECT: 21784-546 Aklavik Water Treatment

AGAT WORK ORDER: 20E632453

SAMPLED BY:SAMPLING SITE:

British Columbia CSR - Site Remediation Analysis - Water

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Page 2 of 15CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

Oil Content, Infrared 0.2mg/L 0.2 Aug 02, 2020 BV Aug 02, 2020

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested. Results apply to samples as received.

ATTENTION TO: Accounts Payable

SAMPLE DESCRIPTION: 21784200728001

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Jul 28, 2020

DATE RECEIVED: Jul 31, 2020

DATE REPORTED: Aug 04, 2020

SAMPLE TYPE: Water          SAMPLE ID: 1315727

PROJECT: 21784-546 Aklavik Water Treatment

AGAT WORK ORDER: 20E632453

SAMPLED BY:SAMPLING SITE:

Oil and Grease in Water (FTIR)

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Page 3 of 15CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

Total Aluminum 0.266mg/L 0.004 Aug 01, 2020 LK Aug 01, 2020

Total Antimony 0.004mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Arsenic 0.003mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Barium <0.05mg/L 0.05 Aug 01, 2020 LK Aug 01, 2020

Total Beryllium <0.001mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Boron 0.07mg/L 0.01 Aug 01, 2020 LK Aug 01, 2020

Total Cadmium 0.00140mg/L 0.000016 Aug 01, 2020 LK Aug 01, 2020

Total Chromium 0.003mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Cobalt 0.001mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Copper 0.78mg/L 0.01 Aug 01, 2020 LK Aug 01, 2020

Total Iron 1.9mg/L 0.1 Aug 01, 2020 LK Aug 01, 2020

Total Lead 0.318mg/L 0.0001 Aug 01, 2020 LK Aug 01, 2020

Total Lithium 0.011mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Manganese 0.138mg/L 0.005 Aug 01, 2020 LK Aug 01, 2020

Total Molybdenum 0.002mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Nickel 0.036mg/L 0.003 Aug 01, 2020 LK Aug 01, 2020

Total Selenium 0.0014mg/L 0.0005 Aug 01, 2020 LK Aug 01, 2020

Total Silicon 1.14mg/L 0.032 Aug 01, 2020 LK Aug 01, 2020

Total Silver 0.00011mg/L 0.00005 Aug 01, 2020 LK Aug 01, 2020

Total Strontium 0.405mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Thallium <0.0005mg/L 0.0005 Aug 01, 2020 LK Aug 01, 2020

Total Tin 0.009mg/L 0.003 Aug 01, 2020 LK Aug 01, 2020

Total Titanium 0.008mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Uranium 0.003mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Vanadium 0.001mg/L 0.001 Aug 01, 2020 LK Aug 01, 2020

Total Zinc 2.91mg/L 0.03 Aug 01, 2020 LK Aug 01, 2020

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Method Detection Limit.

Results relate only to the items tested. Results apply to samples as received.

ATTENTION TO: Accounts Payable

SAMPLE DESCRIPTION: 21784200728001

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Jul 28, 2020

DATE RECEIVED: Jul 31, 2020

DATE REPORTED: Aug 04, 2020

SAMPLE TYPE: Water          SAMPLE ID: 1315727

PROJECT: 21784-546 Aklavik Water Treatment

AGAT WORK ORDER: 20E632453

SAMPLED BY:SAMPLING SITE:

Matrix Total Metals Scan in Water

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Page 4 of 15CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

pH 8.16pH Units NA Jul 31, 2020 KS Jul 31, 2020

p - Alkalinity (as CaCO3) <5mg/L 5 Jul 31, 2020 KS Jul 31, 2020

T - Alkalinity (as CaCO3) 148mg/L 5 Jul 31, 2020 KS Jul 31, 2020

Bicarbonate 180mg/L 5 Jul 31, 2020 KS Jul 31, 2020

Carbonate <5mg/L 5 Jul 31, 2020 KS Jul 31, 2020

Hydroxide <5mg/L 5 Jul 31, 2020 KS Jul 31, 2020

Electrical Conductivity 808uS/cm 1 Jul 31, 2020 KS Jul 31, 2020

Fluoride <0.05mg/L 0.05 Jul 31, 2020 KS Jul 31, 2020

Chloride 3mg/L 1 Jul 31, 2020 KS Jul 31, 2020

Nitrite <0.40mg/L 0.40 Jul 31, 2020 KS Jul 31, 2020

Nitrate <0.5mg/L 0.5 Jul 31, 2020 KS Jul 31, 2020

Nitrite-N <0.02mg/L 0.02 Jul 31, 2020 SYS Jul 31, 2020

Nitrate-N <0.02mg/L 0.02 Jul 31, 2020 SYS Jul 31, 2020

Nitrate+Nitrite - Nitrogen <0.02mg/L 0.02 Jul 31, 2020 SYS Jul 31, 2020

Sulfate 309mg/L 1 Jul 31, 2020 KS Jul 31, 2020

Dissolved Calcium 109mg/L 0.3 Aug 01, 2020 LK Aug 01, 2020

Dissolved Magnesium 46.2mg/L 0.2 Aug 01, 2020 LK Aug 01, 2020

Dissolved Sodium 9.4mg/L 0.6 Aug 01, 2020 LK Aug 01, 2020

Dissolved Potassium 5.2mg/L 0.6 Aug 01, 2020 LK Aug 01, 2020

Dissolved Iron <0.1mg/L 0.1 Aug 01, 2020 LK Aug 01, 2020

Dissolved Manganese 0.080mg/L 0.005 Aug 01, 2020 LK Aug 01, 2020

Calculated TDS 570mg/L 0.6 Aug 01, 2020 SYS Aug 01, 2020

Sodium Adsorption Ratio 0.190N/A Aug 01, 2020 SYS Aug 01, 2020

Hardness 462mg CaCO3/L 1 Aug 01, 2020 SYS Aug 01, 2020

Ion Balance 103% 1 Aug 01, 2020 SYS Aug 01, 2020

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard
< - Values refer to Report Detection Limits.

If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Results relate only to the items tested. Results apply to samples as received.

ATTENTION TO: Accounts Payable

SAMPLE DESCRIPTION: 21784200728001

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Jul 28, 2020

DATE RECEIVED: Jul 31, 2020

DATE REPORTED: Aug 04, 2020

SAMPLE TYPE: Water          SAMPLE ID: 1315727

PROJECT: 21784-546 Aklavik Water Treatment

AGAT WORK ORDER: 20E632453

SAMPLED BY:SAMPLING SITE:

Routine Chemistry Water Analysis - Matrix

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

Page 5 of 15CERTIFICATE OF ANALYSIS (V1)

Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



RESULT RDL INITIAL DATE PREPAREDPARAMETER UNIT G / S DATE ANALYZED

Total Suspended Solids <1mg/L 1 Aug 01, 2020 NF Aug 01, 2020

COMMENTS:

RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested. Results apply to samples as received.

ATTENTION TO: Accounts Payable

SAMPLE DESCRIPTION: 21784200728001

Certificate of Analysis
CLIENT NAME: MATRIX SOLUTIONS INC. 

DATE SAMPLED: Jul 28, 2020

DATE RECEIVED: Jul 31, 2020

DATE REPORTED: Aug 04, 2020

SAMPLE TYPE: Water          SAMPLE ID: 1315727

PROJECT: 21784-546 Aklavik Water Treatment

AGAT WORK ORDER: 20E632453

SAMPLED BY:SAMPLING SITE:

Water Analysis - TSS

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com
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Certified By:

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Oil and Grease in Water (FTIR)

Oil Content, Infrared 731 1312727 0.2 0.2 NA < 0.2 107% 80% 120% 110% 70% 130% 112% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
The sample spikes and dups are not from the same sample ID.
 

British Columbia CSR - Site Remediation Analysis - Water

Benzene 3606 1316652 < 0.0005 < 0.0005 NA < 0.0005 92% 60% 140% 93% 60% 140% 88% 60% 140%

Toluene 3606 1316652 < 0.0003 < 0.0003 NA < 0.0003 95% 60% 140% 97% 60% 140% 92% 60% 140%

Ethylbenzene 3606 1316652 < 0.0005 < 0.0005 NA < 0.0005 89% 60% 140% 90% 60% 140% 85% 60% 140%

Xylenes 3606 1316652 < 0.0005 < 0.0005 NA < 0.0005 93% 60% 140% 96% 60% 140% 88% 60% 140%

Styrene
 

3606 1316652 < 0.0005 < 0.0005 NA < 0.0005 114% 60% 140% 103% 60% 140% 96% 60% 140%

VH W6-10 3606 1316652 < 0.1 < 0.1 NA < 0.1 95% 60% 140% 108% 60% 140% 102% 60% 140%

EPH (W C10-C19) 217 1315822 0.1 0.1 NA < 0.1 100% 60% 140% 78% 60% 140% 104% 60% 140%

EPH (W C19-C32) 217 1315822 1.4 1.7 19.4% < 0.1 97% 60% 140% 80% 60% 140% 98% 60% 140%

 
Comments: Duplicate NA: results are less than 5X the RDL and RDP will not be calculated. 
The sample spikes and dups are not from the same sample ID.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 20E632453

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Accounts Payable

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 21784-546 Aklavik Water Treatment

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Aug 04, 2020 REFERENCE MATERIAL

Method
Blank

6310 ROPER ROAD
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CANADA T6B 3P9
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Routine Chemistry Water Analysis - Matrix

pH 712 1313639 8.40 8.42 0.2% 100% 90% 110%

p - Alkalinity (as CaCO3) 712 1313639 6 6 NA < 5

T - Alkalinity (as CaCO3) 712 1313639 186 187 0.5% < 5 97% 80% 120%

Bicarbonate 712 1313639 227 228 0.5% < 5

Carbonate
 

712 1313639 12 12 NA < 5

Hydroxide 712 1313639 <5 <5 NA < 5

Electrical Conductivity 712 1313639 952 955 0.3% 1 103% 90% 110%

Fluoride 2274 1303806 <0.05 <0.05 NA < 0.05 98% 70% 130% 98% 80% 120% 101% 70% 130%

Chloride 2274 1303806 7 7 2.7% < 1 97% 70% 130% 101% 80% 120% 100% 70% 130%

Nitrite
 

2274 1303806 <0.05 <0.05 NA < 0.05 101% 70% 130% 104% 80% 120% 100% 70% 130%

Nitrate 2274 1303806 0.8 0.8 NA < 0.5 97% 70% 130% 101% 80% 120% 98% 70% 130%

Sulfate 2274 1303806 37 38 0.7% < 1 95% 70% 130% 99% 80% 120% 103% 70% 130%

Dissolved Calcium 213 1313639 23.6 23.5 0.3% < 0.3 96% 70% 130% 106% 80% 120% 111% 70% 130%

Dissolved Magnesium 213 1313639 6.1 6.2 1.1% < 0.2 111% 70% 130% 112% 80% 120% 110% 70% 130%

Dissolved Sodium
 

213 1313639 186 187 0.4% < 0.6 103% 70% 130% 104% 80% 120% 94% 70% 130%

Dissolved Potassium 213 1313639 7.2 7.2 0.9% < 0.6 96% 70% 130% 101% 80% 120% 100% 70% 130%

Dissolved Iron 213 1313639 0.2 0.2 NA < 0.1 103% 70% 130% 105% 80% 120% 103% 70% 130%

Dissolved Manganese 213 1313639 0.019 0.018 NA < 0.005 105% 70% 130% 103% 80% 120% 103% 70% 130%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

 

Matrix Total Metals Scan in Water

Total Aluminum 214 1306744 0.091 0.091 0.0% < 0.004 97% 70% 130% 110% 80% 120% 94% 70% 130%

Total Antimony 214 1306744 0.001 <0.001 NA < 0.001 87% 70% 130% 93% 80% 120% 84% 70% 130%

Total Arsenic 214 1306744 <0.001 0.001 NA < 0.001 103% 70% 130% 119% 80% 120% 106% 70% 130%

Total Barium 214 1306744 0.13 0.13 NA < 0.05 99% 70% 130% 111% 80% 120% 88% 70% 130%

Total Beryllium
 

214 1306744 <0.001 <0.001 NA < 0.001 95% 70% 130% 117% 80% 120% 103% 70% 130%

Total Boron 214 1306744 1.56 1.82 15.4% < 0.01 97% 70% 130% 112% 80% 120% 102% 70% 130%

Total Cadmium 214 1306744 0.000457 0.000456 0.2% < 0.000016 97% 70% 130% 116% 80% 120% 95% 70% 130%

Total Chromium 214 1306744 0.008 0.008 0.0% < 0.001 93% 70% 130% 108% 80% 120% 96% 70% 130%

Total Cobalt 214 1306744 <0.001 <0.001 NA < 0.001 95% 70% 130% 105% 80% 120% 95% 70% 130%

Total Copper
 

214 1306744 <0.001 <0.001 NA < 0.001 99% 70% 130% 107% 80% 120% 90% 70% 130%

Total Iron 214 1306744 <0.1 <0.1 NA < 0.1 102% 70% 130% 109% 80% 120% 109% 70% 130%

Total Lead 214 1306744 0.0002 0.0002 NA < 0.0001 98% 70% 130% 119% 80% 120% 94% 70% 130%

Total Lithium 214 1306744 0.106 0.107 0.9% < 0.001 89% 70% 130% 118% 80% 120% 86% 70% 130%

Total Manganese 214 1306744 0.014 0.014 NA < 0.005 105% 70% 130% 109% 80% 120% 109% 70% 130%

Total Molybdenum
 

214 1306744 0.218 0.220 0.9% < 0.001 93% 70% 130% 111% 80% 120% 79% 70% 130%

Total Nickel 214 1306744 0.301 0.300 0.3% < 0.003 93% 80% 120% 106% 80% 120% 90% 80% 120%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 20E632453

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Accounts Payable

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 21784-546 Aklavik Water Treatment

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits
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Method
Blank
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Total Selenium 214 1306744 0.0512 0.0518 1.2% < 0.0005 103% 70% 130% 100% 80% 120% 107% 70% 130%

Total Silicon 214 1306744 8.37 8.33 0.5% < 0.032 106% 80% 120% 106% 80% 120%

Total Silver 214 1306744 0.00012 <0.00005 NA < 0.00005 95% 70% 130% 115% 80% 120% 85% 70% 130%

Total Strontium
 

214 1306744 2.06 1.98 4.0% < 0.001 107% 70% 130% 109% 80% 120% 109% 70% 130%

Total Thallium 214 1306744 <0.0005 <0.0005 NA < 0.0005 98% 70% 130% 118% 80% 120% 95% 70% 130%

Total Tin 214 1306744 <0.003 <0.003 NA < 0.001 90% 70% 130% 116% 80% 120% 86% 70% 130%

Total Titanium 214 1306744 <0.001 <0.001 NA < 0.001 92% 70% 130% 86% 80% 120% 74% 70% 130%

Total Uranium 214 1306744 0.005 0.005 0.0% < 0.001 95% 70% 130% 119% 80% 120% 101% 70% 130%

Total Vanadium
 

214 1306744 0.061 0.061 0.0% < 0.001 101% 70% 130% 109% 80% 120% 95% 70% 130%

Total Zinc 214 1306744 <0.01 <0.01 NA < 0.01 98% 70% 130% 104% 80% 120% 80% 70% 130%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Water Analysis - TSS

Total Suspended Solids 214 1313639 40 35 13.3% < 1 102% 80% 120% NA 129%

 
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 20E632453

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Accounts Payable

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 21784-546 Aklavik Water Treatment

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits
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Trace Organics Analysis

Benzene TO-0542 EPA SW-846 5021 & 8260 GC/MS

Toluene TO-0542 EPA SW-846 5021 & 8260 GC/MS

Ethylbenzene TO-0542 EPA SW-846 5021 & 8260 GC/MS

Xylenes TO-0542 EPA SW-846 5021 & 8260 GC/MS

Styrene TO-0542 EPA SW-846 5021 & 8260 GC/MS

VH W6-10 TO-0542
EPA SW-846 5021, B.C. 
ENVIRONMENT

GC/FID

VPH TO-0542
EPA SW-846 5021, B.C. 
ENVIRONMENT

GC/MS/FID

EPH (W C10-C19) TO-0511
EPA SW-846 3511, B.C. 
ENVIRONMENT

GC/FID

EPH (W C19-C32) TO-0511
EPA SW-846 3511, B.C. 
ENVIRONMENT

GC/FID

Toluene-d8 (BTEX) TO-0543 EPA SW-846 5021 & 8260 GC/MS

o-Terphenyl (EPH) TO-0511 CCME Tier 1 Method GC/FID

Sediment TO-0511
EPA SW-846 3511, B.C. 
ENVIRONMENT

GC/FID

Oil Content, Infrared ORG-170-5200 Method 5520C FTIR

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 20E632453

Method Summary

ATTENTION TO: Accounts Payable

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 21784-546 Aklavik Water Treatment

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
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Water Analysis

Total Aluminum
INOR-171-6201, 
INOR-171-6100

SM 3030 E; SM 3125 B ICP-MS

Total Antimony
INOR-171-6201, 
INOR-171-6100

SM 3030 E; SM 3125 B ICP-MS

Total Arsenic INOR-171-6201 SM 3030 E; SM 3125 B ICP-MS

Total Barium INOR-171-6201 SM 3030 E; SM 3125 B ICP-MS

Total Beryllium INOR-171-6100, -6202 SM 3030 E; SM 3125 B ICP-MS

Total Boron INOR-171-6201 SM 3030 E; SM 3125 B ICP-MS

Total Cadmium INOR-171-6201 SM 3030 E; SM 3125 B ICP/MS

Total Chromium INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Cobalt INOR-171-6100, -6202 SM 3030 E; SM 3125 B ICP-MS

Total Copper INOR-171-6100, -6202 SM 3030 E; SM 3125 B ICP-MS

Total Iron INOR-171-6100, 171-6201 SM 3030 E; SM 3120 B ICP/OES

Total Lead INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Lithium INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Manganese INOR-171-6201 SM 3030 E; SM 3120 B ICP/OES

Total Molybdenum INOR-171-6202 SM 3030 E; SM 3125 B ICP/MS

Total Nickel INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Selenium INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Silicon INOR-171-6201 SM 3030 E; SM 3120 B ICP/OES

Total Silver INO-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Strontium INOR-171-6201 SM 3030 E; SM 3120 B ICP/OES

Total Thallium INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Tin INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Titanium INOR-171-6100, -6202 SM 3030 E; SM 3125 B ICP/MS

Total Uranium INOR-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Vanadium INORG-171-6202 SM 3030 E; SM 3125 B ICP-MS

Total Zinc INORG-171-6202 SM 3030 E; SM 3125 B ICP-MS

pH INOR-171-6205 SM 4500 H+ PH METER

p - Alkalinity (as CaCO3) INOR-171-6205 SM 2320 B TITRATION

T - Alkalinity (as CaCO3) INOR-171-6205 SM 2320 B TITRATION

Bicarbonate INOR-171-6205 SM 2320 B PC TITRATE

Carbonate INOR-171-6205 SM 2320 B PC TITRATE

Hydroxide INOR-171-6205 SM 2320 B TITRATION

Electrical Conductivity INOR-171-6205 SM 2510 B CONDUCTIVITY METER

Fluoride INST 0150 SM 4110 B ION CHROMATOGRAPH

Chloride INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Nitrite INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Nitrite-N INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate-N INST 0150 SM 4110 B ION CHROMATOGRAPH

Nitrate+Nitrite - Nitrogen INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Sulfate INOR-171-6200 SM 4110 B ION CHROMATOGRAPH

Dissolved Calcium INOR-171-6201 SM 3120 B ICP/OES

Dissolved Magnesium INST 0140 SM 3120 B ICP/OES

Dissolved Sodium INOR-171-6201 SM 3120 B ICP/OES

Dissolved Potassium INST 0140 SM 3120 B ICP/OES

Dissolved Iron INOR-171-6201 SM 3120 B ICP/OES

Dissolved Manganese INOR-171-6201 SM 3120 B ICP/OES

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 20E632453

Method Summary

ATTENTION TO: Accounts Payable

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 21784-546 Aklavik Water Treatment
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Calculated TDS SM 1030E CALCULATION

Sodium Adsorption Ratio CARTER & GREGORICH 2007 ICP/OES

Hardness SM 3120 B ICP/OES

Ion Balance SM 1030E CALCULATION

Total Suspended Solids INORG-171-6102 SM 2540 D GRAVIMETRIC

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 20E632453

Method Summary

ATTENTION TO: Accounts Payable

CLIENT NAME: MATRIX SOLUTIONS INC. 

PROJECT: 21784-546 Aklavik Water Treatment

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER
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