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June 7, 2021 

To Mark Tatchell (VoT) Tel 604-214-0510 

Copy to Rose Marie Rocca (GHD) Ref. No. 11218464 

From David R. Barton, Natasha Turl (GHD)/ce/02 

Subject Spring 2021 Monitoring Event 
Village of Tahsis 
Tahsis, British Columbia 

 

Environmental monitoring was completed at the Village of Tahsis (VoT) by GHD staff on April 2, 2021 

(Monitoring Event) to assess potential landfill derived alteration to the aquifer, which currently supplies 

drinking water to the VoT. The monitoring program includes semi-annual sample collection at four wells 

installed within the capture zone of the VoT’s drinking water production well, which is located 100 metres (m) 

downgradient of the village’s landfill that contains wate from a local sawmill and the VoT’s drinking water 

production well. The wells are located within the production well capture zone, upgradient of the production 

well. The Site plan and monitoring locations are illustrated on Figure 1. 

The purpose of this memo is to provide the VoT with a summary of field activities completed, laboratory 

reports, data validation results, tabulated analytical results compared to the applicable water quality criteria, 

and an interpretation of results.  

This memorandum (memo) has been prepared as part of the scope of work described in the GHD’s letter 

entitled Proposal for Groundwater Monitoring and Reporting Services, Drinking Water Wellhead Protection 

dated September 14, 2020 (Proposal). 

1. Monitoring Event Summary 

The following tasks were completed during the Monitoring Event: 

– Water level monitoring, field parameter measurement, sample collection, and analytical testing of 

groundwater at four monitoring wells MW1D, MW1S, MW2D and MW2S. 

– Sample collection and analysis of a groundwater field duplicate sample as part of the quality 

assurance/quality control (QA/QC) program. 

– Field sample key (FSK) preparation and environmental database updates. 

– Validation of the analytical data by a qualified chemist as part of the QA/QC program. 

2. Analytical Services and Data Validation 

Analytical services were provided by Bureau Veritas (BV) of Burnaby, BC, with results provided directly to 

GHD. The FSK and laboratory reports generated for the Monitoring Event are included in Attachment A. 

A qualified chemist completed a data validation to assess laboratory and field QA/QC measures. The 

QA/QC memoranda presented in Attachment B reports that the data exhibited acceptable levels of 

accuracy and precision with the qualifications noted. 
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3. Water Quality Results

Groundwater analytical results have been assessed to the BC Contaminated Site Regulation, Schedule 3.2 

Generic Numerical Water Standards for drinking water (DW) and freshwater aquatic life (FAW). The 

CSR DW and FAW standards are appropriate for evaluating water quality based on the following rationale: 

– Protocol 21 for Contaminated Sites: Water Use Determination (ENV, October 31, 2017) states that

both current and future drinking water use must be considered when determining whether CSR DW

standards apply. Currently the VoT obtains drinking water from the production well; therefore, the

drinking water exposure pathway is applicable and DW standards apply.

– Protocol 21 also states that CSR freshwater aquatic life (FWAL) standards apply to sites located within

500 m of an aquatic receiving environment (i.e., a surface water body containing aquatic life) unless it

can be demonstrated that groundwater does not flow to that receiving environment. The CSR FAW

standards are applicable due to the proximity of the Tahsis River west of select monitoring wells

(i.e., MW1 and MW2 are located approximately 250 m from the high-water mark of the Tahsis River).

The groundwater analytical results assessed to the applicable CSR FAW and DW standards are presented 

in Tables 1 and 2.  

As shown in Tables 1 and 2, groundwater concentrations of samples collected from the four monitoring wells 

MW1D, MW1S, MW2D, and MW2S were less than the applicable CSR standards. In addition, no petroleum 

aromatic hydrocarbons (PAHs), polychlorinated biphenyls  (PCBs), resin fatty acids, pesticides, or herbicides 

were detected in groundwater collected during the Monitoring Event. These results indicate that groundwater 

sampled within the production well capture zone is protective of human and aquatic health.  

If you have any questions or require further clarification, please do not hesitate to contact GHD. 

Regards,

David R. Barton, MSc., GIT 

Junior Scientist

Natasha Turl, B.Sc., EPt 
Environmental Scientist
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Sample Location: MW1S MW2D MW2S

Sample ID: WG-11218464-020421-RP-01 WG-11218464-020421-RP-02 WG-11218464-020421-RP-03 WG-11218464-020421-RP-05 WG-11218464-020421-RP-04

Sample Date: 04/02/2021 04/02/2021 04/02/2021 04/02/2021 04/02/2021 

FAW DW Duplicate

Parameters Units a b

Field Parameters

Conductivity, field uS/cm -- -- 127  127  91  73  55  

Oxidation reduction potential (ORP), field millivolts -- -- 164  164  203  172  226  

pH, field s.u. -- -- 7.71  7.71  7.18  7.78  5.78  

Temperature, field Deg C -- -- 7.35  7.35  7.80  8.25  8.05  

Total dissolved solids, field (TDS) mg/L -- -- 82  82  59  47  36  

Turbidity, field NTU -- -- 3.7  3.7  1.9  1.2  6.9  

General Chemistry

Alkalinity (as CaCO3 pH=8.3) mg/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Alkalinity, total (as CaCO3) mg/L -- -- 58  58  41  34  23  

Bicarbonate (as CaCO3) mg/L -- -- 71  71  51  41  28  

Carbonate (as CaCO3) mg/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Hydroxide (as CaCO3) mg/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Chloride (dissolved) mg/L 1500 250 1.0  ND (1.0)  1.5  1.6  2.1  

Conductivity uS/cm -- -- 120  120  92  74  53  

Fluoride (dissolved) mg/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Hardness mg/L -- -- 53.5  54.3  40.6  32.7  20.8  

Hardness (dissolved) mg/L -- -- 57.9  56.7  42.7  33.6  21.2  

pH s.u. -- -- 7.96  7.87  7.53  7.45  6.68  

Sulfate (dissolved) mg/L [b] 500 3.6  3.5  2.6  1.9  1.0  

      Hardness <= 30 mg/L mg/L 1280 1.0  

      Hardness 31 - 75 mg/L mg/L 2180 3.6  3.5  2.6  1.9  

Turbidity NTU -- -- 0.28 J 1.0 J 0.76  0.23  2.4  

Nutrients

Ammonia-N mg/L [a] -- ND (0.015)  ND (0.015)  ND (0.015)  0.020  ND (0.015)  

      pH < 7.0 mg/L 18.4 ND (0.015)  

      pH 7.0 - < 7.5 mg/L 18.5 ND (0.015)  

      pH 7.5 - < 8.0 mg/L 11.3 ND (0.015)  ND (0.015)  0.020  

Nitrate (as N) mg/L 400 10 0.058  0.060  0.071  0.065  0.050  

Nitrite (as N) mg/L [c] 1 ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  

      Chloride < 2 mg/L mg/L 0.2 ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  

      Chloride 2 - < 4 mg/L mg/L 0.4 ND (0.0050)  

Nitrite/Nitrate mg/L 400 10 0.058  0.060  0.071  0.065  0.050  

Nutrients

Total coliform bacteria cfu/100mL -- -- ND (1)  2  ND (1)  ND (1)  100  

Escherichia coli cfu/100mL -- -- ND (1)  ND (1)  ND (1)  ND (1)  3  

Dissolved Metals

Aluminum (dissolved) ug/L -- 9500 8.4  8.2  4.1  4.9  46.7  

Antimony (dissolved) ug/L 90 6 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Arsenic (dissolved) ug/L 50 10 0.31  0.29  0.24  0.50  ND (0.10)  

Barium (dissolved) ug/L 10000 1000 ND (1.0)  1.1  ND (1.0)  ND (1.0)  1.4  

Beryllium (dissolved) ug/L 1.5 8 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Bismuth (dissolved) ug/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Boron (dissolved) ug/L 12000 5000 ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  

Cadmium (dissolved) ug/L [b] 5 ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

      Hardness < 30 mg/L ug/L 0.5 ND (0.010)  

      Hardness 30 - < 90 mg/L ug/L 1.5 ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Calcium (dissolved) ug/L -- -- 19400  19100  14100  10900  6390  

Chromium (dissolved) ug/L 10 50 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Cobalt (dissolved) ug/L 40 20 (i) ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  0.83  

Copper (dissolved) ug/L [b] 1500 ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  1.22  

      Hardness < 50 mg/L ug/L 20 ND (0.20)  ND (0.20)  1.22  

      Hardness 50 - < 75 mg/L ug/L 30 ND (0.20)  ND (0.20)  

Iron (dissolved) ug/L -- 6500 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  69.5  

Lead (dissolved) ug/L [b] 10 ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

      Hardness < 50 mg/L ug/L 40 ND (0.20)  ND (0.20)  ND (0.20)  

      Hardness 50 - < 100 mg/L ug/L 50 ND (0.20)  ND (0.20)  

Lithium (dissolved) ug/L -- 8 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Magnesium (dissolved) ug/L -- -- 2290  2200  1820  1530  1280  

Manganese (dissolved) ug/L -- 1500 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  70.6  

Mercury (dissolved) ug/L 0.25 1 ND (0.0019)  ND (0.0019)  ND (0.0019)  ND (0.0019)  ND (0.0019)  

Molybdenum (dissolved) ug/L 10000 250 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Nickel (dissolved) ug/L [b] 80 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

      Hardness < 60 mg/L ug/L 250 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Phosphorus (dissolved) ug/L -- -- ND (10)  11  ND (10)  ND (10)  ND (10)  

Potassium (dissolved) ug/L -- -- 142  133  107  88  86  

Selenium (dissolved) ug/L 20 10 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Silicon (dissolved) ug/L -- -- 2790  2750  3290  3430  3660  

Silver (dissolved) ug/L [b] 20 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

      Hardness <= 100 mg/L ug/L 0.5 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Sodium (dissolved) ug/L -- 200000 1510  1470  1370  1120  1320  

Strontium (dissolved) ug/L -- 2500 33.7  33.3  25.5  18.3  11.6  

Sulfur (dissolved) ug/L -- -- ND (3000)  ND (3000)  ND (3000)  ND (3000)  ND (3000)  

Thallium (dissolved) ug/L 3 -- ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Tin (dissolved) ug/L -- 2500 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Titanium (dissolved) ug/L 1000 -- ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Uranium (dissolved) ug/L 85 20 0.14  0.14  ND (0.10)  ND (0.10)  ND (0.10)  

Vanadium (dissolved) ug/L -- 20 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Zinc (dissolved) ug/L [b] 3000 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

      Hardness < 90 mg/L ug/L 75 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Zirconium (dissolved) ug/L -- -- ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Total Metals

Aluminum ug/L -- 9500 25.3 J 55.3 J 48.5  25.8  149  

Antimony ug/L 90 6 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Arsenic ug/L 50 10 0.25  0.32  0.17  0.40  ND (0.10)  

Barium ug/L 10000 1000 ND (1.0)  1.1  ND (1.0)  ND (1.0)  1.1  

Beryllium ug/L 1.5 8 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Bismuth ug/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Boron ug/L 12000 5000 ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  

Cadmium ug/L [b] 5 ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

      Hardness < 30 mg/L ug/L 0.5 ND (0.010)  

      Hardness 30 - < 90 mg/L ug/L 1.5 ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Calcium ug/L -- -- 18200  18700  13700  10900  6520  

Chromium ug/L 10 50 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Cobalt ug/L 40 20 (i) ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  0.97  

Copper ug/L [b] 1500 ND (0.50)  0.79  ND (0.50)  2.09  1.43  

      Hardness < 50 mg/L ug/L 20 ND (0.50)  2.09  1.43  

      Hardness 50 - < 75 mg/L ug/L 30 ND (0.50)  0.79  

Iron ug/L -- 6500 21 J 75 J 95  40  307  

Lead ug/L [b] 10 ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

      Hardness < 50 mg/L ug/L 40 ND (0.20)  ND (0.20)  ND (0.20)  

      Hardness 50 - < 100 mg/L ug/L 50 ND (0.20)  ND (0.20)  

Lithium ug/L -- 8 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Magnesium ug/L -- -- 1930  1870  1540  1310  1090  

Manganese ug/L -- 1500 ND (1.0) J 3.2 J 2.4  33.2  75.5  

Mercury ug/L 0.25 1 ND (0.0019)  ND (0.0019)  ND (0.0019)  ND (0.0019)  ND (0.0019)  

Molybdenum ug/L 10000 250 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Nickel ug/L [b] 80 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

      Hardness < 60 mg/L ug/L 250 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Phosphorus ug/L -- -- ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  

Potassium ug/L -- -- 117  115  98  85  81  

Selenium ug/L 20 10 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Silicon ug/L -- -- 2660  2810  3310  3500  3850  

Silver ug/L [b] 20 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

      Hardness <= 100 mg/L ug/L 0.5 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Sodium ug/L -- 200000 1260  1240  1160  962  1130  

Strontium ug/L -- 2500 31.5  31.3  24.9  17.3  11.1  

Sulphur ug/L -- -- ND (3000)  ND (3000)  ND (3000)  ND (3000)  ND (3000)  

Thallium ug/L 3 -- ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Tin ug/L -- 2500 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Titanium ug/L 1000 -- ND (5.0)  ND (5.0)  5.6  ND (5.0)  13.3  

Uranium ug/L 85 20 0.15  0.16  ND (0.10)  ND (0.10)  ND (0.10)  

Vanadium ug/L -- 20 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Zinc ug/L [b] 3000 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

      Hardness < 90 mg/L ug/L 75 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Zirconium ug/L -- -- ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Notes:

ND - Not detected at the associated reporting limit.

J - Estimated concentration.

[a] - Limit varies with pH.

[b] - Limit varies with Hardness.

[c] - Limit varies with Chloride (mg/L).

(i) - Cobalt concentrations in groundwater do not exceed the referenced cobalt interim background groundwater concentration estimate. Standard confirmed in email received from ENV, November 7, 2017.

BC CSR

MW1D
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 Groundwater Monitoring Wells Compared to CSR - Continued

2021 Spring Monitoring Event

Village of Thasis

Tahsis, British Columbia

Page 1 of 1

Sample Location: MW1S MW2D MW2S

Sample ID: WG-11218464-020421-RP-01 WG-11218464-020421-RP-02 WG-11218464-020421-RP-03 WG-11218464-020421-RP-05 WG-11218464-020421-RP-04

Sample Date: 04/02/2021 04/02/2021 04/02/2021 04/02/2021 04/02/2021 

FAW DW Duplicate

Parameters Units a b

PCBs

Aroclor-1016 (PCB-1016) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1221 (PCB-1221) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1232 (PCB-1232) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1242 (PCB-1242) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1248 (PCB-1248) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1254 (PCB-1254) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1260 (PCB-1260) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1262 (PCB-1262) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aroclor-1268 (PCB-1268) ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Total PCBs ug/L -- -- ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  

Semi-Volatile Organic Compounds

1-Methylnaphthalene ug/L -- 5.5 ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

12/14-Dichlorodehydroabietic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

12-Chlorodehydroabietic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

14-Chlorodehydroabietic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

2-(2-Methyl-4-chlorophenoxy)propionic acid (MCPP) ug/L -- 4 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2,4,5-T ug/L -- 40 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2,4,5-TP (Silvex) ug/L -- 30 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2,4-DB ug/L -- 30 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2,4-Dichlorophenoxyacetic acid (2,4-D) ug/L 40 100 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2,4-Dichlorophenoxyacetic acid butoxyethyl ester (2,4-D BEE) ug/L -- -- ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2-Methyl-4-chlorophenoxyacetic acid (MCPA) ug/L 26 100 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

2-Methylnaphthalene ug/L -- 15 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

4-Amino-3,5,6-trichloropicolinic acid (Picloram) ug/L 290 190 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

9,10-Dichlorostearic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Abietic Acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Acenaphthene ug/L 60 250 ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Acenaphthylene ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Acridine ug/L 0.5 -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Aldicarb ug/L 10 4 ND (5.0)
b

ND (5.0)
b

ND (5.0)
b

ND (5.0)
b

ND (5.0)
b

Ametryn ug/L -- 35 ND (3)  ND (3)  ND (3)  ND (3)  ND (3)  

Anthracene ug/L 1 1000 ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Arachidic acid (Eicosanoic acid) ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Atrazine ug/L 20 5 ND (1.0) / ND (1)  ND (1.0) / ND (1)  ND (1.0) / ND (1)  ND (1.0) / ND (1)  ND (1.0) / ND (1)  

Bendiocarb ug/L -- -- ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Benzo(a)anthracene ug/L 1 0.07 ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Benzo(a)pyrene ug/L 0.1 0.01 ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  ND (0.0050)  

Benzo(b)fluoranthene/Benzo(j)fluoranthene ug/L -- 0.07 ND (0.030)  ND (0.030)  ND (0.030)  ND (0.030)  ND (0.030)  

Benzo(b)pyridine (Quinoline) ug/L 34 0.05 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Benzo(g,h,i)perylene ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Benzo(k)fluoranthene ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Bladex (Cyanazine) ug/L 20 0.2 ND (5.0) / ND (3)
b

ND (5.0) / ND (3)
b

ND (5.0) / ND (3)
b

ND (5.0) / ND (3)
b

ND (5.0) / ND (3)
b

Capric acid (Decanoic acid) ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Carbaryl ug/L 2 90 ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

Carbofuran ug/L 18 90 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Chlorpyrifos ug/L 0.02 90 ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

Chrysene ug/L 1 7 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Dehydroabietic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Demeton-s ug/L -- -- ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Diazinon ug/L 0.03 20 ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

Dibenz(a,h)anthracene ug/L -- 0.01 ND (0.0030)  ND (0.0030)  ND (0.0030)  ND (0.0030)  ND (0.0030)  

Dicamba ug/L 100 120 ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Dichlorprop ug/L -- -- ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Dichlorvos ug/L -- 0.55 ND (2.0)
b

ND (2.0)
b

ND (2.0)
b

ND (2.0)
b

ND (2.0)
b

Dimethoate ug/L 62 20 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Docosanoic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Dodecanoic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Ethion ug/L -- 2 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Ethyl parathion ug/L -- 25 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Fenthion ug/L -- -- ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Fluoranthene ug/L 2 150 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Fluorene ug/L 120 150 ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Fonofos (dyfonate) ug/L -- -- ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Hexadecanoic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Imidan (phosmet) ug/L -- 80 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Indeno(1,2,3-cd)pyrene ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Isopimaric acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Linoleic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Linoleic acid A ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Malathion ug/L 1 190 ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

ND (2.0)
a

Methyl parathion ug/L -- 1 ND (2.0)
b

ND (2.0)
b

ND (2.0)
b

ND (2.0)
b

ND (2.0)
b

Metolachlor ug/L 80 50 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Metribuzin ug/L 10 80 ND (3)  ND (3)  ND (3)  ND (3)  ND (3)  

Mevinphos ug/L -- -- ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Naphthalene ug/L 10 80 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Neoabietic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Octadecanoic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Oleic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

PAH high molecular weight ug/L -- -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

PAH low molecular weight ug/L -- -- ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Palustric acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Phenanthrene ug/L 3 -- ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Phorate ug/L -- 2 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Pimaric acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Prometon ug/L -- 60 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  

Prometryn ug/L -- 15 ND (1.0) / ND (3)  ND (1.0) / ND (3)  ND (1.0) / ND (3)  ND (1.0) / ND (3)  ND (1.0) / ND (3)  

Propazine ug/L -- 80 ND (3)  ND (3)  ND (3)  ND (3)  ND (3)  

Pyrene ug/L 0.2 100 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Ronnel ug/L -- 200 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

Sandarcopimaric acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Simazine ug/L 100 10 ND (3) / ND (2.0)  ND (3) / ND (2.0)  ND (3) / ND (2.0)  ND (3) / ND (2.0)  ND (3) / ND (2.0)  

Simetryn ug/L -- -- ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  

Terbufos ug/L -- 1 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Terbutryn ug/L -- 4 ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  ND (0.5)  

Tetradecanoic acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Total of fatty acids detected ug/L -- -- ND (72)  ND (72)  ND (72)  ND (72)  ND (72)  

Total of resin acids detected ug/L -- -- ND (60)  ND (60)  ND (60)  ND (60)  ND (60)  

Total PAH ug/L -- -- ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Triallate ug/L 2.4 50 ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

Trifluralin ug/L 2 45 ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

ND (5.0)
a

Undecanoic Acid ug/L -- -- ND (6)  ND (6)  ND (6)  ND (6)  ND (6)  

Pesticides

2,4'-DDD ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

2,4'-DDD + 4,4'-DDD ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

2,4'-DDE ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

2,4'-DDE + 4,4'-DDE ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

2,4'-DDT ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

2,4'-DDT + 4,4'-DDT ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

4,4'-DDD ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

4,4'-DDE ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

4,4'-DDT ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Aldrin ug/L 0.04 0.009 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Aldrin & Dieldrin ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

alpha-BHC ug/L 0.1 0.025 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

alpha-Chlordane ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Azinphos-methyl ug/L -- 20 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

beta-BHC ug/L 0.1 0.085 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Chlordane ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

DDT and metabolites ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

delta-BHC ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endosulfan ug/L 0.01 25 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endosulfan I ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endosulfan II ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endosulfan sulfate ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endrin ug/L 0.023 1 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endrin aldehyde ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endrin ketone ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Endrin ketone ug/L 0.04 0.01 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

gamma-BHC (lindane) ug/L 0.1 0.15 ND (0.003)  ND (0.003)  ND (0.003)  ND (0.003)  ND (0.003)  

gamma-Chlordane ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Heptachlor ug/L 0.1 0.035 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Heptachlor epoxide ug/L 0.1 0.015 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Heptachlor/Heptachlor epoxide ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Hexachlorobenzene ug/L -- 0.1 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Methoxychlor ug/L -- 20 ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  ND (0.01)  

Mirex ug/L -- 0.0085 ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Octachlorostyrene ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Oxychlordane ug/L -- -- ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  ND (0.005)  

Total PCBs ug/L -- -- ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  ND (0.05)  

Toxaphene ug/L 0.08 0.15 ND (0.2)
ab

ND (0.2)
ab

ND (0.2)
ab

ND (0.2)
ab

ND (0.2)
ab

Notes:

ND - Not detected at the associated reporting limit.

J - Estimated concentration.

BC CSR

MW1D

GHD 11216485-MEM-02-T2
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Attachment A 
FSK and Laboratory Reports 



Sample Name Location Date Time Type Matrix Parent Sample Name WaterDepth DepthUnit DryYesNo MeasuredDepth Temperature Temperature Unit Field pH (s.u.) ORP ORP units Conductivity Conductivity Unit Turbidity (NTU) TDS TDS Units
WG-11218464-020421-RP-01 MW1D 04/02/2021 09:00 N WG 4.44 m BTOR No 26.72 7.35 deg C 7.71 164 millivolts 127 uS/cm 3.7 82 mg/L
WG-11218464-020421-RP-02 MW1D 04/02/2021 09:05 FD WG WG-11218464-020421-RP-01 No 7.35 deg C 7.71 164 millivolts 127 uS/cm 3.7 82 mg/L
WG-11218464-020421-RP-03 MW1S 04/02/2021 08:50 N WG 4.86 m BTOR No 9.955 7.80 deg C 7.18 203 millivolts 91 uS/cm 1.9 59 mg/L
WG-11218464-020421-RP-04 MW2S 04/02/2021 10:05 N WG 5.605 m BTOR No 8.40 8.05 deg C 5.78 226 millivolts 55 uS/cm 6.9 36 mg/L
WG-11218464-020421-RP-05 MW2D 04/02/2021 10:00 N WG 5.30 m BTOR No 23.85 8.25 deg C 7.78 172 millivolts 73 uS/cm 1.2 47 mg/L
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BmbLo<�pm>.Cq3�gm><.2�BmbLo<N�K<=<CQ<c3�6�rIstu�u vwIrG�GtHIG�xyGFI�G�� HIG��rIstz�� �I{EFIGEFt�|�G}E� �rIstG��Is�|�G}E�ho~moCOC>���76k��LLi�>,>mo�i�k15i_k15i1_ 6 j�h 787?�8A�86��+:B1/P8887: Bp�75�7578���bk�o,.Cc<�B-oL�m><����h->,�k,o,-.Cb<>.� 6 j�h 787?�8A�86��+:B1/P888??����+:B1/P888?4 Bp75PA688Pko�B1APf�bk,oC�,.b����b<b�.mO<��Co>.m>C,O 6 j�h 787?�8A�85��+AB1/P8888? Bp�75�9777�bk,Oc-=>CQC>���76k 6 j�h 787?�8A�86��+:B1/P8887: Bp�75�76?8���bf0=,oC����b<b�.mO<��Co>.m>C,O�CO�gm><. 6 j�h 787?�8A�85��+AB1/P8888? Bp�75�9777�bno-,.Cc< 6 j�h 787?�8A�8:��+:B1/P888A@ Bp�75�A688Pn�k�b_m.cO<NN�e,>mo��=mo=-om><c�mN�kmk15���5� 6 j�h 787?�8A�84��+�gdP88855 h->,�kmo=_m.cO<NN��=mo=-om><c�mN�kmk15� 6 j�h 787?�8A�8:��+�gdP88855 h->,�kmo=p<.=-.���̀CNN,oQ<c�����kM��A� 6 787?�8A�86787?�8A�86h��B1/P888@A �kp1f��kap�1=>78?5�bp<.=-.���e,>mo�����kM 6 787?�8A�86787?�8A�86h��B1/P888@A �kp1f��kap�1=>78?5�bjmi��i�kmi�p�i�B����kKk�dk/pB��cCNN0� 6 j�h 787?�8A�8:��+�gdP88855 h->,�kmo=fo<b<O>N����kKk�dk/pB��cCNN,oQ<c���A� 6 j�h 787?�8A�8:��+4B1/P88887 f/h�:878��K7�bjmi��i�kmi�p�i�B����kKk�dk/pB��>,>mo� 6 787?�8A�85787?�8A�84��+�gdP88855 h->,�kmo=fo<b<O>N����kKk�dk/pB��>,>mo� 6 787?�8A�86787?�8A�84��+4B1/P88885����+4B1/P88887 f/h�:878��K7�bhbb,OCmPj��e,>mo� 6 j�h 787?�8A�84h��B1/P88884 Bp�75�A688�j_5�h�̂�bjC>.m><���jC>.C><��j� 6 j�h 787?�8A�85��+:B1/P888?8 Bp�75�A688Pj15P�d�bjC>.C><��j�����knh 6 j�h 787?�8A�85��+:B1/P888?8 Bp�75�A688Pj15P�d�bjC>.,�<O�P�jC>.m><��mN�j� 6 j�h 787?�8A�85��+�gdP88855 h->,�kmo=/h_�CO�gm><.����̂k�pB��Bdp� 6 787?�8A�8:787?�8A�84��+@B1/P8887? �kp1f��kap��-o78?4be,>mo�apgi�_pgi�e,>mo�/h_�kmo=��6� 6 j�h 787?�8A�84��+�gdP88855 h->,�kmo=/,o�=�o,.COm><c��CL�<O�oN�CO�gm><.��?� 6 787?�8A�84787?�8A�84kha�B1/P88?A9 f/h�@8@7h�K?�be,>mo�/k�N�CO�gm><.��?� 6 j�h 787?�8A�8@ h->,�kmo=nCo><.�mOc�_j15�/.<N<.Q<��,.�p<>moN 6 j�h 787?�8A�85��+4�gdP8888A Bp�75�5858��bL_��76�k��:� 6 j�h 787?�8A�86��+:B1/P8887: Bp�75�A688P_����bK<NCO�mOc�nm>>��h=CcN��?� 6 787?�8A�84787?�8A�89kha�B1/P88899 hf?7908e-.�CcC>� 6 j�h 787?�8A�85��+:B1/P88874 Bp�75�7?58���b1k�/<N>C=Cc<N��B<o<=><c����/k���7i�4� 6 787?�8A�?8787?�8A�??khp�B1/P88584 f/h�@8@?h��@8@7��b1k�/<N>C=Cc<N�B-bb<c�/m.mb<><.N��7� 6 j�h 787?�8A�?7khp�B1/P88584 f/h�@8@?h�@8@7��bk̂�pB�hOmo�NCN�,��1/�/<N>C=Cc<N��7� 6 787?�8A�?5787?�8A�?5khp�B1/P8858? f/h�@748�b/�<O,q��h=Cc�_<.�C=Cc<N��7� 6 787?�8A�89787?�8A�?5khp�B1/P88558 f/h�@748�b/m�<�?�,��A4�-.<m-�M<.C>mN�am�,.m>,.C<N��-.Om��3�A:8:�kmOmcm�gm��M6̂�?�6�e<o<L�,O<�:8A��45AP474:�nmq�:8A��45?P75@:
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06 May 2021 

To Rose Marie Rocca, Natasha Turl, David R. Barton Tel 604-248-3661

Copy to Email airessemacphee@ghd.com 

From Airesse MacPhee/an/01 Ref. No. 11218464 

Subject Data Quality Assessment and Verification 

Laboratory: Bureau Veritas Laboratories 

Lab Job No.: C121148 

Date(s) Sampled: April 2, 2021 

Media Sampled: Groundwater 

QA/QC Criteria Pass Qualifiers Fail N/A 

Holding Times Analyte specific ☒ ☐ ☐ ☐ 
Temperature <10ºC at receipt ☒ ☐ ☐ ☐ 
Sample Preservation Required container/preservatives ☒ ☐ ☐ ☐ 
Field Duplicate (blind) Matrix Specific ☐ ☒ ☐ ☐ 
Field Blank (blind) Non detect ☐ ☐ ☐ ☒ 

Trip Blank Non detect ☐ ☐ ☐ ☒ 

Lab QA/QC Within standard recoveries ☒ ☐ ☐ ☐ 

Data OK for Use Yes  ☐ With Qualifiers  ☒ No  ☐

The following results are qualified due to field duplicate variability: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

C121148 04/02/2021 WG-11218464-020421-RP-01 Aluminum 25.3 J µg/L 

C121148 04/02/2021 WG-11218464-020421-RP-02 Aluminum 55.3 J µg/L 

C121148 04/02/2021 WG-11218464-020421-RP-01 Iron 21 J µg/L 

C121148 04/02/2021 WG-11218464-020421-RP-02 Iron 75 J µg/L 

C121148 04/02/2021 WG-11218464-020421-RP-01 Manganese 1.0 UJ µg/L 

C121148 04/02/2021 WG-11218464-020421-RP-02 Manganese 3.2 J µg/L 

C121148 04/02/2021 WG-11218464-020421-RP-01 Turbidity 0.28 J NTU 

C121148 04/02/2021 WG-11218464-020421-RP-02 Turbidity 1.0 J NTU 
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Based on the assessment detailed in the foregoing, the data summarized are acceptable with the specific 

qualifications noted above. 

Notes: 

UJ - The analyte was analyzed for, but was not detected. The reported quantitation limit is approximate and may be 
inaccurate or imprecise. 

J - The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte
in the sample.

Regards 

Airesse MacPhee 
Data Management - Data Validator 
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