







































































































https://www2.gov.bc.ca/assets/gov/environment/research-monitoring-and-reporting/monitoring/emre/field-manal/sop_e2-7_sampling_for_pfas.pdf
https://www2.gov.bc.ca/assets/gov/environment/research-monitoring-and-reporting/monitoring/emre/field-manal/sop_e2-7_sampling_for_pfas.pdf
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https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/bc_env_working_water_quality_guidelines.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/bc_env_working_water_quality_guidelines.pdf
https://www.bclaws.gov.bc.ca/civix/document/id/lc/statreg/375_96_08
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/water-eau/sum_guide-res_recom/summary-tables-sept-2022-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/water-eau/sum_guide-res_recom/summary-tables-sept-2022-eng.pdf
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/water-eau/sum_guide-res_recom/summary-tables-sept-2022-eng.pdf




























DWG. NUMBER: K:\1005\Cadd\1005-116.dwg (Fig 5)
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TABLE B-1
INORGANIC CHEMISTRY DATA FOR LEACHATE AND EXPANSION AREA DRAIN

Lagoon Inlet Expansion Area Drain
SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Oct-23 | 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Oct-23
UNITS AQuaTic | (S8R | csr
LAB NAME GccowaQ' LIFE WATER AQUATIC ALS ALS DRY ALS ALS ALS ALS ALS
(FWAL) owy | FE (Awy?

PHYSICAL TESTS
pH - Field pH 7.0-10.5 6.5-9.0 - - 7.18 7.03 - 7.73 7.25 6.75 6.89 6.79
pH - Lab pH 7.0-105 6.5-9.0 - - 8.37 8.27 - 8.1 8.01 7.85 8.37 7.52
EC - Field uS/cm - - - - 633 690 - 673 180.9 221.4 457.7 200
EC-Lab uS/cm - - - - 952 857 - 913 292 331 579 275
Total Hardness (CaCO3) mg/L - - - - 230 253 - 308 90.1 125 216 98.1
Total Dissolved Solids mg/L 500 - - - 480 427 - 522 164 208 326 151
Temperature - Field °C - - - - 8.6 13.5 - 12.6 7.3 9.1 15.6 13.7
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - - - 333 386 - 332 97.8 142 235 117
Chloride mg/L 250 150 250 1500 88.2 47 - 74.9 18.6 8.56 29.2 6.72
Sulphate mg/L 500 309 500 3090 3.38 2.13 - 36.8 12.9 11.2 15.4 7.28
CATIONS
Calcium mg/L - - - - 71 78.7 - 95.8 28.6 40.9 70.5 319
Magnesium mg/L - - - - 12.9 13.7 - 16.8 4.53 5.62 9.83 4.47
Potassium mg/L - - - - 21.9 18.4 - 15.8 8.05 4.08 20.7 3.36
Sodium mg/L 200 - 200 - 59.7 44.8 - 58 10.4 10.2 18.5 9.38
TOTAL METALS
Aluminum mg/L 29 0.177 9.5 - 0.132 0.0140 - 0.192 0.0063 0.0270 0.0067
Antimony mg/L 0.006 0.074 0.006 0.09 0.00068 | 0.00056 - 0.00024 | <0.0001 | <0.0001 | <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00181 | 0.00038 - 0.0004 0.00013 | 0.00017 | <0.0001
Barium mg/L 2 1 1 10 0.0878 0.0836 - 0.0107 0.0257 0.0419 0.0192
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 | <0.0001 - <0.0001 | <0.0001 | <0.0001 | <0.0001
Boron mg/L 5 1.2 5 12 0.36 0.589 - 0.115 0.176 0.277 0.153
Cadmium mg/L 0.007 0.00031 0.005 0.0035 0.00009 | 0.000033 - 0.000056 | 0.000048 | 0.000139 | 0.000037
Chromium mg/L 0.05 0.001 0.05 0.01 0.00215 | 0.00118 - 0.0008 <0.0005 | <0.0005 | <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.0044 0.0016 - 0.00123 0.0014 0.0023 0.00094
Copper mg/L 1 0.0013 1.5 0.07 0.0142 0.00474 - 0.00637 | 0.00238 | 0.00349 | 0.00184
Iron mg/L 0.3 1 6.5 - 8.74 9.30 - 0.418 0.330 0.29 0.06
Lead mg/L 0.005 0.009 0.01 0.16 0.000486 | 0.00008 - 0.000137 | <0.00005 | <0.00005 | <0.00005
Lithium mg/L - - 0.008 - <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.02 1.33 1.5 - 4.69 2.06 - 5.57 2.82 2.19 4.06 1.7
Mercury ug/L 1 0.2 1 0.25 0.0458 0.0095 - <0.005 0.0145 0.0059 0.0069 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000301 | 0.000165 - 0.000454 | 0.000273 | 0.000136 | 0.000235 | 0.00014
Nickel mg/L - 0.025 0.08 1.10 0.00527 | 0.00414 - 0.00617 0.0011 0.0007 0.00128 | 0.00067
Selenium mg/L 0.05 0.002 0.01 0.02 0.00011 | 0.000072 - 0.000249 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Silver mg/L - 0.0015 0.02 0.0150 0.000144 | 0.000019 - 0.000168 | 0.000094 | <0.00001 | 0.000029 | 0.000022
Strontium mg/L 7 - 25 - 0.291 0.347 - 0.349 0.128 0.181 0.316 0.147
Thallium mg/L - - - 0.003 0.000013 | <0.00001 - 0.000113 | <0.00001 | 0.000016 | 0.000024 | 0.000018
Tin mg/L - - 25 - 0.00013 | 0.00013 - 0.0003 <0.0001 | <0.0001 | <0.0001 | <0.0001
Titanium mg/L - - - 1 0.00872 | 0.00078 - 0.00336 0.0148 <0.0003 | 0.00145 | 0.00086
Tungsten mg/L - - 0.003 - <0.0001 | <0.0001 - <0.0002 | <0.0001 | <0.0001 [ <0.0001 | <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000062 | 0.000046 - 0.000101 | 0.000023 | 0.000042 | 0.000088 | 0.000024
Vanadium mg/L - - 0.02 - 0.00254 | 0.00085 - 0.00274 | 0.00106 | <0.0005 [ 0.00075 | 0.00059
Zinc mg/L 5 0.034 3 0.900 0.0203 0.0079 - 0.0108 0.0083 0.0041 0.0043 0.0036
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 1.92 3.52 - 3.11 0.567 1.37 276 1.96
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 16.8 24 - 6.32 1.82 3.04 3.87 222
Total Phosphorus mg/L as P - 0.005 - - 0.0697 0.0199 - 0.108 0.0501 0.0024 0.0048 0.0034
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 132 67 - 89 30 23 18 <10
Total Organic Carbon mg/L as O - - - - 39.1 12.6 - 21.7 7.78 3.08 4.77 2.37

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-1 to B-6.xIsx]Table B-1 Leachate+ExpDrain
NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not considered relevant for groundwater.
Italics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria
was not applicable.

. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is shown.
. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf

Aquatic life guidelines for cadmium (dissolved), lead, manganese, sulphate, and zinc are based on total hardness, which varies between samples. Ammonia and sulphate guidelines vary with hardness,
temperature, and pH.

Values are based on average hardness of 166 mg/L, a pH of 7.3, DOC of 3.5 mg/L, and temperature of 10° C

Phosphorus FWAL guideline for creeks from Phosphorous Management in Vancouver Island Streams. Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-
reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf. BC MOE, April 2014. Monthly average of May to September samples for total phosphorus should not exceed 0.005 mg/L, and
maximum total phosphorus for this period should not exceed 0.01 mg/L in any one sample. May to September results compared against stringent guideline of 0.005 mg/L.

. Per Schedule 3.2 of Stage 13 Amendment to Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08

CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 166 mg/L-CaCO3 and pH of 7.3.

. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with sample-specific parameters except for humic acid

ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TABLE B-2
LEACHATE VOLATILE ORGANIC ANALYSES

Lagoon Expansion
Inlet Area Drain
SAMPLE DATE RECEIVING WATER CRITERIA 23-Oct-23 | 17-Jul-23
CSR
AQUATIC CSR
LAB NAME Gebwa |- eebwa Lre | DRINKING | souaTic | ALs ALS
MAC AO (FWAL)? WATER LIFE (AW)?
owy’
UNITS pg/L ug/L ug/L ug/L ug/L ug/L ug/L
VOCs
Acetone - - - 3500 - 134 <20
Bromobenzene - - - 30 - <1.0 <1.0
Bromochloromethane - - - - - <1.0 <1.0
Bromomethane - - - 55 - <1.0 <1.0
Butylbenzene, n- - - - 200 - <1.0 <1.0
Butylbenzene, sec- - - - 400 - <1.0 <1.0
Butylbenzene, tert- - - - 400 - <1.0 <1.0
Carbon disulfide - - - 400 - <5.0 <5.0
Chlorobenzene - - - 80 13 <1.0 <1.0
Chloromethane - - - - - <5.0 <5.0
Chlorotoluene, 2- - - - 80 - <1.0 <1.0
Chlorotoluene, 4- - - - 80 - <1.0 <1.0
Cyclohexane - - - 7 - <1.0 <1.0
Dibromo-3-chloropropane, 1,2- - - - 0.5 - <0.50 <0.50
Dibromobenzene, 1,3- - - - 1.5 - <10 <10
Dibromobenzene, 1,4- - - - 40 - <10 <10
Dibromomethane - - - - - <1.0 <1.0
1,2-Dichlorobenzene - - 0.7 200 7 <0.40 <0.40
1,3-Dichlorobenzene - - 150 - 1500 <0.40 <0.40
1,4-Dichlorobenzene 5 1 26 5 260 <0.40 <0.40
Dichlorodifluoromethane - - - 800 - <1.0 <1.0
1,2-Dichloropropane - - - 5 - <1.0 <1.0
Dichloropropane, 1,3- - - - 80 - <1.0 <1.0
Dichloropropane, 2,2- - - - - - <1.0 <1.0
Dichloropropylene, 1,1- - - - - - <1.0 <1.0
cis&trans-1,3-Dichloropropene - - - 1.5 - <15 <15
cis-1,3-Dichloropropene - - - 1.5 - <1.0 <1.0
Diethyl ether - - - 800 - <1.0 <1.0
Ethyl acetate - - - 3500 - <1.0 <1.0
Hexachlorobutadiene - - 1 2 15 <0.20 <0.20
Hexanone, 2- - - - 20 - <10 <10
Methyl ethyl ketone [MEK] - - - 2500 - 70 <20
Methyl isobutyl carbinol [MIBC] - - - - - <20 <20
Methyl isobutyl ketone [MIBK] - - - - - <20 <20
Octane, n- - - - - - <1.0 <1.0
Pentane, n- - - - - - <1.0 <1.0
1,1,2,2-Tetrachloroethane - - - 0.8 - <1.0 <1.0
1,1,1,2-Tetrachloroethane - - - 6 - <0.20 <0.20
Trichloro-1,2,2-trifluoroethane, 1,1,2- [Freon 113] - - - 100000 - <1.0 <1.0
Trichlorobenzene, 1,2,3- - - 8 80 3 <0.40 <0.40
Trichlorobenzene, 1,2,4- - - 24 55 250 <0.40 <0.40
1,1,2-Trichloroethane - - - 3 - <1.0 <1.0
Trichlorofluoromethane - - - 1000 - <1.0 <1.0
Trichloropropane, 1,1,2- - - - 20 - <1.0 <1.0
Trichloropropane, 1,2,3- - - - 0.5 - <0.50 <0.50
Trichloropropylene, 1,2,3- - - - 10 - <1.0 <1.0
VOCs (DRY CLEANING)
Carbon Tetrachloride 2 - - 2 130 <1.0 <1.0
Chloroethane - - - - - <1.0 <1.0
1,1-Dichloroethane - - 100 30 - <1.0 <1.0
1,1-Dichloroethene 14 - - 14 - <1.0 <1.0
cis-1,2-Dichloroethene 5 - - 8 - <1.0 <1.0
trans-1,2-Dichloroethene 5 - - 80 - <1.0 <1.0
Dichloromethane 50 - - 50 980 <1.0 9.6
trans-1,3-Dichloropropene - - - 15 - <1.0 <1.0
Tetrachloroethene 10 - - 3 1100 <1.0 <1.0
1,1,1-Trichloroethane - - - 8000 - <1.0 <1.0
Trichloroethylene 5 - - 5 200 <1.0 <1.0
Vinyl Chloride 2 - - 2 - <0.40 <0.40
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NOTES:

Green highlight denotes parameters with values above the detection limit. Bold denotes parameters which exceed GCDWQ water quality
guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not considered relevant for
groundwater. Italics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR AW
standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

1. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or
aesthetic objective is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of
Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
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LEACHATE VOLATILE ORGANIC ANALYSES (CONTINUED)

TABLE B-3

Lagoon | Expansion
Inlet Area Drain
SAMPLE DATE RECEIVING WATER CRITERIA 23-Oct-23 | 17-Jul-23
CSR
AQUATIC CSR
LAB NAME eebwa | Gebwa Lre | DRINKING | yquatic | As ALS
MAC AO (FWAL)? WATER LIFE (AW)?
(OW)’

UNITS Hg/L Hg/L Hg/L Hg/L Hg/L Hg/L g/l
VOCs (FUEL)
BTEX+Styrene, total - - - - - <15 <1.5
BTEX, total - - - - - <1.0 <1.0
Benzene 5 - 40 5 400 <0.50 <0.50
Butadiene, 1,3- - - - 1 - <0.20 <0.20
Cymene, p- - - - - - <1.0 <1.0
Decane, n- - - - - - <1.0 <1.0
Dibromoethane, 1,2- - - - 0.5 - <0.20 <0.20
1,2-Dichloroethane 5 - 100 5 1000 <1.0 <1.0
Ethylbenzene 140 1.6 200 140 2000 <0.50 <0.50
Heptane, n- - - - - - <1.0 <1.0
Hexane, n- - - - - - <1.0 <1.0
Isopropylbenzene - - - 400 - <1.0 <1.0
Methyl t-Butyl Ether - 15 3400 95 34000 <0.50 <0.50
Methylcyclohexane - - - - - <1.0 <1.0
Nonane, n- - - - 1 - <1.0 <1.0
Propylbenzene, n- - - - 400 - <1.0 <1.0
Styrene - - 72 800 720 <0.50 <0.50
Toluene 60 24 0.5 60 5 <0.40 <0.40
Trimethylbenzene, 1,2,3- - - - - - <1.0 <1.0
Trimethylbenzene, 1,2,4- - - - - - <1.0 <1.0
Trimethylbenzene, 1,3,5- - - - 40 - <1.0 <1.0
m&p-Xylene - - - - - <0.40 <0.40
o-Xylene - - - - - <0.30 <0.30
Xylenes 90 20 30 90 300 <0.50 <0.50
VOCs (THMs)
Bromodichloromethane - - - 100 - <1.0 <1.0
Bromoform - - - 100 - <1.0 <1.0
Chloroform - - 1.8 100 20 <1.0 <1.0
Dibromochloromethane - - - 100 - <1.0 <1.0
Trihalomethanes [THMs], total 100 - - 100 - <2.0 <2.0
SEMI-VOLATILE ORGANIC
Biphenyl - - - 2000 - <0.40 <0.40
Bromophenylphenyl ether, 4- - - - - - <0.40 <0.40
Chloroaniline, 4- - - - 0.8 - <0.40 <0.40
Chloronaphthalene, 1- - - - - - <0.40 <0.40
Chloronaphthalene, 2- - - - 300 - <0.40 <0.40
Chlorophenylphenyl ether, 4- - - - - - <0.40 <0.40
Dichlorobenzidine, 3,3'- - - - 0.35 - <0.40 <0.40
Dinitrotoluene, 2,4- - - - 0.5 - <0.40 <0.40
Dinitrotoluene, 2,6- - - - 0.1 - <0.40 <0.40
Diphenyl amine - - - 100 - - <0.40
Diphenyl ether - - - - - <0.40 <0.40
Hexachlorobenzene - - - 0 - <0.040 <0.040
Hexachlorocyclopentadiene - - - 25 - <0.40 <0.40
Hexachloroethane - - - 3 - <0.40 <0.40
Indole - - - - - <0.40 <0.40
Isophorone - - - 150 - <0.40 <0.40
Nitroacenaphthene, 5- - - - - - <0.40 <0.40
Nitrobenzene - - - 8 - <0.40 <0.40
Nitrosodi-n-propylamine, N- - - - 0.02 - <0.40 <0.40
bis(2-Chloro-1-methylethyl) ether - - - 150 - <0.40 <0.40
bis(2-Chloroethoxy)methane - - - 10 - <0.60 <0.40
bis(2-Chloroethyl) ether - - - 0.15 - <0.40 <0.40

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-1 to B-6.xIsx]Table B-3 LeachateOrganic B

NOTES:

Green highlight denotes parameters with values above the detection limit. Bold denotes parameters which exceed GCDWQ water quality
guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not considered relevant for
groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR
AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration
or aesthetic objective is shown.

. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of
Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wag_summary_aquaticlife_wildlife_agri.pdf

. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available:
https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
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TABLE B-4
LEACHATE PHENOL AND ACID EXTRACTABLE ANALYSES

Lagoon | Expansion
Inlet Area Drain

SAMPLE DATE RECEIVING WATER CRITERIA 23-Oct-23 | 17-Jul-23
CSR
AQUATIC CSR
LAB NAME GCDWQ' | GCDWQ' |~ pg | DRINKING | yojaric | aLs ALS
MAC AC (FWAL)? WATEaR LIFE (AW)?
(DW)
UNITS pg/L Mg/l Hg/L pg/L Hg/L pg/L g/l
CHLORINATED PHENOLICS
Chlorophenol, 2- - - - 45 19.5 <0.30 <0.30
Dichlorophenol, 2,4- - - 0.6 900 3 <0.30 <0.30
Dichlorophenol, 2,6- - - 2 - 10 <0.50 <0.50
Methylphenol, 4-chloro-3- - - - 400 - <0.50 <0.50
Pentachlorophenol [PCP] 60 30 0.2 60 1 <0.50 <0.50
Tetrachlorophenol, 2,3,4,5- - - 0.4 - 2 <0.50 <0.50
Tetrachlorophenol, 2,3,4,6- - - 1.1 100 55 <0.50 <0.50
Tetrachlorophenol, 2,3,5,6- - - 0.5 - 2.5 <0.50 <0.50
Trichlorophenol, 2,3,4- - - 0.5 - 2.5 <0.50 <0.50
Trichlorophenol, 2,3,5- - - 0.5 - 2.5 <0.50 <0.50
Trichlorophenol, 2,4,5- - - 0.5 400 25 <0.50 <0.50
Trichlorophenol, 2,4,6- 5 2 1.2 5 6 <0.50 <0.50
NON-CHLORINATED PHENOLICS
Dimethylphenol, 2,4- - - - 80 - <0.50 <0.50
Dinitrophenol, 2,4- - - - 8 2000 <1.0 <1.0
Methylphenol, 2- - - - 200 2500 <0.50 <0.50
Methylphenol, 3+4- - - - 200 700 <0.50 <0.50
Nitrophenol, 2- - - - - - <0.50 <0.50
Nitrophenol, 4- - - - - - <0.50 <0.50
Phenol - - 50 1000 2000 <0.50 <0.50
Phenol, 2-methyl-4,6-dinitro- [DNOC] - - - 1 750 <2.0 <2.0
PHTHALATE ESTERS
Butyl benzyl phthalate - - - 80 - <0.60 <0.72
Di-n-butyl phthalate - - - 400 190 <1.0 <1.0
Di-n-octyl phthalate [DNOP] - - - 40 - <0.40 <0.40
Diethyl phthalate - - - 3000 - <0.20 <0.20
Dimethyl phthalate - - - - - <0.20 <0.20
bis(2-Ethylhexyl) phthalate [DEHP] - - 16 10 160 <1.0 <1.0
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthylene - - - 250 60 <0.20 <0.20
Anthracene - - 4 1000 1 <0.20 <0.20
Benzo(a)anthracene - - 0.1 0.07 1 <0.20 <0.20
Benzo(a)pyrene 0.04 - 0.01 0.01 0.1 <0.050 <0.050
Benzo(b+j)fluoranthene - - - 0.07 - <0.20 <0.40
Benzo(e)pyrene - - - - - <0.050 <0.050
Benzo(g,h,i)perylene - - - - - <0.20 <0.20
Benzo(k)fluoranthene - - - - - <0.20 <0.20
Camphene - - - - - <0.40 <0.40
Chrysene - - - 7 1 <0.20 <0.20
Dibenz(a,h)anthracene - - - 0.01 - <0.20 <0.40
Dibenzofuran - - - 4 - <0.20 <0.20
Fluoranthene - - 4 150 2 <0.20 <0.20
Fluorene - - 12 150 120 <0.20 <0.20
Indeno(1,2,3-cd)pyrene - - - - - <0.20 <0.40
1-Methylnaphthalene - - - 55 - <0.40 <0.40
2-Methylnaphthalene - - - 15 - <0.40 <0.40
Naphthalene - - 1 80 10 <0.20 <0.20
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NOTES:
Green highlight denotes parameters with values above the detection limit. Bold denotes parameters which exceed GCDWQ water quality
guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not considered relevant for
groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR
AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

1. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or
aesthetic objective is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of
Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf

3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available:
https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
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TABLE B-5
PERFLUOROALKYL DATA FOR LEACHATE AT EXPANSION AREA DRAIN

SAMPLE DATE 17-Jul-23 | 17-Jul-23
RECEIVING WATER CRITERIA
SAMPLE TYPE PR FB
UNITS
AQUATIC DRI(;,\ISKRI’N G CSR
LAB NAME GCcbwaQ' LIFE WATER AQUATIC ALS ALS
(FWAL)? owy | LFE (AW)?
PERFLUOROALKYL SUBSTANCES
Perfluorobutanoic Acid PFBA pg/L - - - - <0.1 <0.1
Perfluoropentanoic Acid PFPeA ug/L - - - - 0.032 <0.01
Perfluorohexanoic Acid PFHxA ug/L - - - - 0.036 <0.01
Perfluoroheptanoic Acid PFHpA ug/L - - - - 0.016 <0.01
Perfluorooctanoic Acid PFOA ug/L 0.2 - 0.2 - 0.058 <0.01
Perfluorononanoic Acid PFNA ug/L - - - - <0.01 <0.01
Perfluorodecanoic Acid PFDA ug/L - - - - <0.01 <0.01
Perfluoroundecanoic Acid PFUnA ug/L - - - - <0.01 <0.01
Perfluorododecanoic Acid PFDoA ug/L - - - - <0.01 <0.01
Perfluorotridecanoic Acid PFTrDA ug/L - - - - <0.025 <0.025
Perfluorotetradecanoic Acid PFTeDA ug/L - - - - <0.025 <0.025
Perfluorobutanesulfonic Acid PFBS ug/L - - 80 - <0.01 <0.01
Perfluorohexasulfonic Acid PFHxS ug/L - - - - 0.076 <0.01
Perfluoroheptanesulfonate PFHpS ug/L - - - - <0.01 <0.01
Perfluorooctasulfonic Acid PFOS yg/L 0.6 34 0.3 60 0.026 <0.01
Perfluorooctanesulfonamide Acid PFOSA ug/L - - - - <0.01 <0.01
Perfluorodecanesulfonic Acid PFDS ug/L - - - - <0.01 <0.01
Perfluoropentanesulfonic Acid PFPeS ug/L - - - - <0.01 <0.01
Perfluorononanesulfonic Acid PFNS pg/L - - - - <0.01 <0.01
N-Methylperfluorosulfonamideacetic N-MeFOSAA ug/L - - - - <0.01 <0.01
N-Methylperfluorooctanesulfonamidoethanol N-MeFOSE ug/L - - - - <0.03 <0.03
N-Methylperfluorooctanesulfonamide N-MeFOSA ug/L - - - - <0.025 <0.025
N-Ethylperfluorosulfonamideacetic N-EtFOSAA ug/L - - - - <0.01 <0.01
N-Ethyl perfluorooctanesulfonamide N-EtFOSA ug/L - - - - <0.025 <0.025
N-Ethylperfluorooctanesulfonamidoethanol N-EtFOSE pg/L - - - - <0.03 <0.03
11-chloro-Eicosafluoro-3-oxaundecane-1-sulfonic acid 11CI-PF30UdS ug/L - - - - <0.02 <0.02
10:2 Fluorotelomer sulfonic acid [10:2 FTS] ug/L - - - - <0.01 <0.01
4:2 Fluorotelomer sulfonic acid [4:2 FTS] pg/L - - - - <0.01 <0.01
6:2 Fluorotelomer sulfonic acid [6:2 FTS] pg/L - - - - <0.01 <0.01
8:2 Fluorotelomer sulfonic acid [8:2 FTS] pg/L - - - - <0.01 <0.01
9-chloro-Hexadecafluoro-3-oxanonane-1-sulfonic acid [9CI-PF3ONS] Mg/l - - - - <0.02 <0.02
Hexafluoropropylene oxide dimer acid [HFPO-DA] ug/L - - - - <0.2 <0.2
4,8-dioxa-3H-Perfluorononanoic acid [ADONA] yg/L - - - - <0.01 <0.01

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-1 to B-6.xIsx]Table B-5 Leachate PFAS

NOTES:
Green highlight denotes parameters with values above the detection limit. Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes
parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR
DW standard. Yellow highlight denotes parameters which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not
applicable.
1. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is
shown.
2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
waqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/ic/statreg/375_96_08
4. PR = Primary Sample; FB = Field Blank
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INORGANIC CHEMISTRY DATA FOR MW02-3S (SURFICIAL)

TABLE B-6

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Sep-23
UNITS AQUATIC | CSR | CsR
LAB NAME cepwaQ' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? owy | LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.19 7.14 6.97 7.04
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.1 8.09 8.19 7.88
EC-Field puS/cm - - - - 589 722 0.422 762
EC-Lab puS/cm - - - - 832 972 582 1090
Dissolved Hardness (CaCOs3) mg/L - - - - 405 473 452 459
Total Dissolved Solids mg/L 500 - - - 487 603 340 616
Temperature-Field °C - - - - 10.4 10.5 13 11.8
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - - - 332 422 265 487
Chloride mg/L 250 150 250 1500 62.7 68.7 27.4 73.2
Sulphate mg/L 500 429 500 4290 12 15.8 8.4 20.9
DISSOLVED CATIONS
Calcium mg/L - - - - 112 129 125 123
Magnesium mg/L - - - - 30.5 36.7 34 36.8
Potassium mg/L - - - - 1.15 3.2 1.34 1.36
Sodium mg/L 200 - 200 - 39.4 45.7 45.3 49.1
DISSOLVED METALS
Aluminum mg/L 2.9 0.423 9.5 - 0.0022 0.0021 0.0022 0.0012
Antimony mg/L 0.006 0.074 0.006 0.09 0.00021 0.00012 0.00013 | 0.00011
Arsenic mg/L 0.01 0.005 0.01 0.05 0.0029 0.00404 | 0.00421 0.0027
Barium mg/L 2 1 1 10 0.0508 0.0566 0.0524 0.0574
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.432 0.559 0.504 0.568
Cadmium mg/L 0.007 0.00069 0.005 0.0040 0.000066 | 0.000061 | 0.000034 | 0.000037
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 | <0.0005 | <0.0005 | <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.0042 0.012 0.013 0.00578
Copper mg/L 1 0.0047 1.5 0.09 0.0218 0.00854 | 0.00281 0.00501
Iron mg/L 0.3 0.35 6.5 - 0.114 <0.01 0.18 0.185
Lead mg/L 0.005 0.028 0.01 0.16 <0.00005 | <0.00005 | <0.00005 | <0.00005
Lithium mg/L - - 0.008 - 0.0017 0.002 0.0018 0.002
Manganese mg/L 0.02 2.78 1.5 - 0.35 0.449 0.413 0.448
Mercury Hg/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000264 | 0.000212 | 0.0002 0.000189
Nickel mg/L - 0.025 0.08 1.50 0.00432 0.00489 | 0.00471 0.00541
Selenium mg/L 0.05 0.002 0.01 0.02 0.000674 | 0.00019 | 0.000099 | 0.000093
Silver mg/L - 0.0015 0.02 0.0150 <0.00001 | <0.00001 | 0.000056 | <0.00001
Strontium mg/L 7 - 25 - 0.449 0.502 0.458 0.507
Thallium mg/L - - 0.003 <0.00001 | <0.00001 | <0.00001 | <0.00001
Tin mg/L - - 2.5 - <0.0001 <0.0001 0.0001 0.0001
Titanium mg/L - - - 1 <0.0003 | <0.0003 | <0.0003 | <0.0003
Tungsten mg/L - - 0.003 - 0.00023 0.00074 | 0.00109 | 0.00054
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000442 | 0.000483 | 0.000507 | 0.000557
Vanadium mg/L - - 0.02 - 0.00122 0.00053 0.0005 0.00083
Zinc mg/L 5 0.100 3 N/A 0.0039 0.0089 0.0017 0.0013
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.0909 0.0337 0.646 <0.025
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 0.02 0.0534 0.025 0.0321
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 29 31 14 4

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-1 to B-6.xIsx]Table B-6 MW02-3S

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is

shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 495 mg/L, a pH of 7.1, DOC of 7.9 mg/L, and temperature of 10° C

* Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 495 mg/L-CaCO3 and pH of 7.1.

. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with sample-
specific parameters except for humic acid ratio (assumed value of 10).
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TABLE B-7

INORGANIC CHEMISTRY DATA FOR MW94-4S (SURFICIAL)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 25-Apr-23 | 17-Jul-23 | 25-Oct-23
UNITS AQUATIC DRﬁ\ISK'TN G CSR
LAB NAME GccbwaQ' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? owy | LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 9.81 9.7 9.5 9.63
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.6 9.07 8.66 9.03
EC-Field uS/cm - - - - 176.2 163.4 175 1721
EC-Lab uS/cm - - - - 278 259 250 257
Dissolved Hardness (CaCOs;) mg/L - - - - 3.62 3.84 3.87 3.63
Total Dissolved Solids mg/L 500 - - - 181 198 157 191
Temperature-Field °C - - - - 7.5 8 11.9 9.2
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - _ _ 114 118 115 118
Chloride mg/L 250 150 250 1500 121 7.37 7.09 8.97
Sulphate mg/L 500 128 500 1280 5.46 5.85 5.18 5.55
DISSOLVED CATIONS
Calcium mg/L - - - - 1.37 1.42 1.45 1.36
Magnesium mg/L - - - - 0.0495 0.072 0.061 0.0566
Potassium mg/L - - - - 0.325 0.339 0.387 0.349
Sodium mg/L 200 - 200 - 52.3 52.8 62.3 57.5
DISSOLVED METALS
Aluminum mg/L 29 2.41 9.5 - 0.007 0.0086 0.0106 0.0086
Antimony mg/L 0.006 0.009 0.006 0.09 0.00014 0.00014 0.00014 0.00015
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00494 0.00495 0.00525 0.00506
Barium mg/L 2 1 1 10 0.00357 0.00395 0.00356 0.0039
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 1.24 147 1.53 1.38
Cadmium mg/L 0.007 0.000022 0.005 0.0005 <0.000005 | <0.000005 | <0.000005 | <0.000005
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 <0.0005 <0.0005 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 <0.0001 <0.0001 <0.0001 <0.0001
Copper mg/L 1 0.0067 1.5 0.02 <0.0002 0.00047 <0.0002 0.00045
Iron mg/L 0.3 0.35 6.5 - <0.01 <0.01 <0.01 <0.01
Lead mg/L 0.005 0.0034 0.01 0.16 <0.00005 | <0.00005 | <0.00005 | <0.00005
Lithium mg/L - - 0.008 - 0.009 0.0098 0.0105 0.0093
Manganese mg/L 0.02 0.63 1.5 - 0.00042 0.00048 0.00065 0.00058
Mercury ug/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000424 | 0.000467 | 0.000488 | 0.000466
Nickel mg/L - 0.025 0.08 0.25 <0.0005 <0.0005 <0.0005 <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | <0.00005 | <0.00005 | <0.00005
Silver mg/L - 0.00005 0.02 0.0005 <0.00001 | 0.000021 | 0.000036 | <0.00001
Strontium mg/L 7 - 25 - 0.017 0.0175 0.0181 0.0168
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 | <0.00001 | <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - 1 <0.0003 <0.0003 <0.0003 <0.0003
Tungsten mg/L - - 0.003 - 0.00226 0.00231 0.00208 0.00226
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 | 0.000019 | 0.000014
Vanadium mg/L - - 0.02 - 0.00066 0.00064 0.00062 0.00068
Zinc mg/L 5 0.00013 3 0.075 <0.001 0.0011 <0.001 0.0010
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.0641 0.0298 0.169 0.0111
Ammonia Nitrogen mg/L as N - 1.84 - 1.3 0.0386 0.0622 <0.005 0.08
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 32 <10 <10

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-7 MW94-4S

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is

shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

waqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 5 mg/L, a pH of 9.8, DOC of 2.3 mg/L, and temperature of 10° C
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 5 mg/L-CaCO3 and pH of 9.8.
4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with sample-
specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES

Geotechnical and Water Management Consultants




INORGANIC CHEMISTRY DATA FOR MW94-4D (BEDROCK)

TABLE B-8

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 25-Apr-23 | 17-Jul-23 | 25-Oct-23
UNITS AQUATIC | S8R | CsR

LAB NAME Geowaq' LIFE WATER AQUATIC ALS ALS ALS ALS

(FWALY? (DW)’ LIFE (AW)®

PHYSICAL TESTS

pH-Field pH 7.0-105 6.5-9.0 - - 9.09 9.08 9.16 8.78

pH-Lab pH 7.0-105 6.5-9.0 - - 8.24 8.5 8.91 8.35

EC-Field uS/cm - - - - 171.7 174.2 168.7 165.1

EC-Lab uS/cm - - - - 276 277 254 256

Total Dissolved Solids mg/L 500 - - - 169 204 172 195

Temperature-Field °C - - - - 8.2 8.8 9.8 8.8

DISSOLVED ANIONS

Chloride mg/L 250 150 250 1500 8.05 7.98 8.7 7.71

Sulphate mg/L 500 218 500 2180 9 9.38 5.15 6.01

NUTRIENTS

Nitrate mg/L as N 10 3 10 400 0.244 0.234 0.0391 0.38

Ammonia Nitrogen mg/L as N - 1.84 - 1.3 0.0055 <0.005 0.0799 <0.005

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-8 MW94-4D

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines/approved-water-quality-
guidelines. Guidelines for the Protection of Fresh-Water Aquatic Life ("FWAL"). BC MOE, 2021.
Aquatic life guidelines for ammonia and sulphate guidelines vary with hardness, temperature, and pH. Values are based on average hardness of 30 mg/L, 10° C

and a pH of 6.5-7.0.

3. Per Schedule 3.2 of Stage 13 Amendment to Contaminated Sites Regulation (CSR), March 2021. Available:
https://www.bclaws.gov.bc.ca/civix/document/id/ic/cgaz2/131-2020_Schedule3.2. CSR AW sulphate and ammonia standards vary with hardness and pH,
respectively. Value shown appropriate for hardness of 30 mg/L-CaCO3 and pH of 8.4.

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TABLE B-9

INORGANIC CHEMISTRY DATA FOR MW94-5S (BEDROCK)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 25-Apr-23 | 18-Jul-23 | 24-Oct-23
UNITS AQUATIC DRﬁ\ISK'TN G CSR
LAB NAME GccbwaQ' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? owy | LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.72 7.85 7.58 7.36
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.15 8.17 8.14 8.02
EC-Field uS/cm - - - - 198.4 154.8 177.4 2435
EC-Lab uS/cm - - - - 302 239 251 344
Dissolved Hardness (CaCOs;) mg/L - - - - 118 104 112 142
Total Dissolved Solids mg/L 500 - - - 168 173 140 221
Temperature-Field °C - - - - 10.1 9.5 12.9 12.3
DISSOLVED ANIONS
Alkalinity mg/L CaCOs - - - - 129 110 107 150
Chloride mg/L 250 150 250 1500 7.23 1.28 8.49 5.62
Sulphate mg/L 500 309 500 3090 115 10.1 8.22 21.9
DISSOLVED CATIONS
Calcium mg/L - - - - 38 33.4 35.9 46.1
Magnesium mg/L - - - - 5.61 4.98 5.52 6.66
Potassium mg/L - - - - 0.361 0.318 9.52 0.382
Sodium mg/L 200 - 200 - 4.12 3.52 4.09 5.35
DISSOLVED METALS
Aluminum mg/L 29 0.125 9.5 - 0.0011 0.0062 0.0034 0.0059
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001 <0.0001 <0.0001 <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00014 0.0002 0.00019 0.00014
Barium mg/L 2 1 1 10 0.0198 0.017 0.0172 0.0226
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.251 0.265 0.323 0.311
Cadmium mg/L 0.007 0.00026 0.005 0.0025 0.0000082 | <0.000005 | 0.0000368 | 0.0000133
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 | <0.0005 | <0.0005 | <0.0005
Cobalt mg/L - 0.004 0.001 0.04 <0.0001 <0.0001 <0.0001 <0.0001
Copper mg/L 1 0.00098 1.5 0.06 0.00099 0.00099 0.00132 0.00177
Iron mg/L 0.3 0.35 6.5 - <0.01 <0.01 <0.01 0.011
Lead mg/L 0.005 0.0079 0.01 0.16 <0.00005 | <0.00005 | <0.00005 | <0.00005
Lithium mg/L - - 0.008 - <0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.02 1.19 1.5 - 0.00018 0.00085 0.00275 0.00132
Mercury ug/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000452 | 0.00059 | 0.000424 | 0.00052
Nickel mg/L - 0.025 0.08 1.10 <0.0005 | <0.0005 | <0.0005 | <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 0.000568 | 0.000649 | 0.000632 | 0.000872
Silver mg/L - 0.0015 0.02 0.0150 <0.00001 | <0.00001 0.0032 | <0.00001
Strontium mg/L 7 - 25 - 0.193 0.164 0.168 0.247
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 | <0.00001 | <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - 1 <0.0003 | <0.0003 | <0.0003 | <0.0003
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 <0.0001 <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000083 | 0.000084 | 0.000066 | 0.000084
Vanadium mg/L - - 0.02 - <0.0005 | <0.0005 | <0.0005 | <0.0005
Zinc mg/L 5 0.019 3 0.900 0.0027 0.0032 0.0094 0.0056
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.421 0.549 0.509 0.408
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 <0.005 <0.005 0.0091 0.0068
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 <10 <10 <10

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-9 MW94-5S

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

waqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 132 mg/L, a pH of 7.6, DOC of 1.9 mg/L, and temperature of 10° C
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 132 mg/L-CaCO3 and pH of 7.6.
4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with
sample-specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES

Geotechnical and Water Management Consultants




TABLE B-10

INORGANIC CHEMISTRY DATA FOR MW94-6S (SURFICIAL)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 25-Apr-23 | 18-Jul-23 | 24-Oct-23
UNITS AQUATIC DRﬁ\ISK'TN G CSR
LAB NAME GccbwaQ' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? owy | LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 6.52 6.53 6.54 6.42
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.32 6.81 6.83 6.6
EC-Field uS/cm - - - - 449.4 360.2 573 482
EC-Lab uS/cm - - - - 548 480 670 589
Dissolved Hardness (CaCOs;) mg/L - - - - 193 165 288 205
Total Dissolved Solids mg/L 500 - - - 340 264 387 336
Temperature-Field °C - - - - 9.9 8.8 11.2 1.1
DISSOLVED ANIONS
Alkalinity mg/L CaCOs - - - - 271 226 347 304
Chloride mg/L 250 150 250 1500 10.8 5.62 11.9 11.3
Sulphate mg/L 500 429 500 4290 2.35 <0.3 <0.3 1.71
DISSOLVED CATIONS
Calcium mg/L - - - - 64.4 54.8 97.2 67.7
Magnesium mg/L - - - - 7.81 6.92 1.1 8.8
Potassium mg/L - - - - 6.86 5.69 7.9 7.3
Sodium mg/L 200 - 200 - 8.31 6.55 9.7 8.88
DISSOLVED METALS
Aluminum mg/L 29 0.24 9.5 - 0.0038 0.0036 0.0056 0.0054
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001 <0.0001 <0.0002 | <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00667 0.00529 0.007 0.00706
Barium mg/L 2 1 1 10 0.0256 0.0196 0.0328 0.0284
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.242 0.195 0.286 0.26
Cadmium mg/L 0.007 0.00040 0.005 0.0040 <0.000005 | <0.000005| <0.00001 | <0.000005
Chromium mg/L 0.05 0.001 0.05 0.01 0.00093 0.00083 0.00072 0.00103
Cobalt mg/L - 0.004 0.001 0.04 0.00298 | 0.00169 | 0.00156 | 0.00125
Copper mg/L 1 0.0033 1.5 0.09 <0.0002 | <0.0002 | <0.0004 | 0.00023
Iron mg/L 0.3 0.35 6.5 - 45.4 34.8 58.4 47.2
Lead mg/L 0.005 0.013 0.01 0.16 <0.00005 | <0.00005 | <0.0001 | <0.00005
Lithium mg/L - - 0.008 - <0.001 <0.001 <0.002 <0.001
Manganese mg/L 0.02 1.64 1.5 - 4.21 3.54 5.64 4.19
Mercury ug/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000118 | 0.000075 | 0.00151 0.00013
Nickel mg/L - 0.025 0.08 1.50 0.00142 0.00108 0.00137 0.0011
Selenium mg/L 0.05 0.002 0.01 0.02 0.000058 | <0.00005 | <0.0001 | <0.00005
Silver mg/L - 0.0015 0.02 0.0150 <0.00001 | <0.00001 | <0.00002 | <0.00001
Strontium mg/L 7 - 25 - 0.29 0.233 0.386 0.31
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 | <0.00002 | <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0002 | <0.0001
Titanium mg/L - - - 1 <0.0003 | <0.0003 | <0.0006 | 0.00036
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 <0.0002 | <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 | <0.00002 | <0.00001
Vanadium mg/L - - 0.02 - 0.00194 0.00169 0.00174 0.00188
Zinc mg/L 5 0.086 3 1.650 <0.001 <0.001 <0.002 0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.0121 <0.005 0.0107 0.0332
Ammonia Nitrogen mg/L as N - 1.84 - 18.4 8 7.16 9.01 8.88
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 54 36 40 45

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-10 MW94-6S

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

waqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 235 mg/L, a pH of 6.5, DOC of 6.6 mg/L, and temperature of 10° C

CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 235 mg/L-CaCO3 and pH of 6.5.
4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with
sample-specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES

Geotechnical and Water Management Consultants

Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/ddocument/id/Ic/statreg/375_96_08




TABLE B-11
INORGANIC CHEMISTRY DATA FOR MW94-6D (BEDROCK)

SAMPLE DATE RECEIVING WATER CRITERIA 26-Jan-22 | 25-Apr-23 | 18-Jul-23 | 24-Oct-23
UNITS AQUATIC | S8R | CsR
LAB NAME Geowaq' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? (DW)’ LIFE (AW)®
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 9.93 9.89 9.61 9.64
pH-Lab pH 7.0-10.5 6.5-9.0 - - 9.38 9.54 9.45 9.59
EC-Field uS/cm - - - - 348.5 352 383.4 438.4
EC-Lab uS/cm - - - - 532 539 528 641
Dissolved Hardness (CaCO3) mg/L - - - - 8.38 253 252 2.08
Total Dissolved Solids mg/L 500 - - - 862 839 804 755
Temperature-Field °C - - - - 9.7 10 12.5 9.8
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - - - 224 224 227 236
Chloride mg/L 250 150 250 1500 5.53 5.73 6.59 38.4
Sulphate mg/L 500 128 500 1280 30.3 31.6 29.5 313
DISSOLVED CATIONS
Calcium mg/L - - - - 2.21 0.679 0.767 0.682
Magnesium mg/L - - - - 0.696 0.202 0.147 0.0913
Potassium mg/L - - - - 0.616 0.509 0.961 0.517
Sodium mg/L 200 - 200 - 113 111 134 125
DISSOLVED METALS
Aluminum mg/L 29 1.46 9.5 - 211 1.2 0.309 0.286
Antimony mg/L 0.006 0.009 0.006 0.09 0.00042 0.00049 0.0005 0.00051
Arsenic mg/L 0.01 0.005 0.01 0.05 0.018 0.0189 0.02 0.0186
Barium mg/L 2 1 1 10 0.0176 0.00343 0.00302 0.00166
Beryllium mg/L - 0.00013 0.008 0.0015 0.000401 | <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 1.88 2.36 2.51 2.23
Cadmium mg/L 0.007 0.000028 0.005 0.0005 0.0000675 | 0.0000186 | 0.0000294 | 0.0000252
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 <0.0005 <0.0005 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.0007 <0.0002 <0.0002 | <0.0002
Copper mg/L 1 0.014 1.5 0.02 0.00339 0.00314 0.00306 0.00242
Iron mg/L 0.3 0.35 6.5 - 1.32 0.377 0.164 0.111
Lead mg/L 0.005 0.0034 0.01 0.16 0.00476 | 0.000598 | 0.000666 | 0.000434
Lithium mg/L - - 0.008 - 0.0197 0.019 0.0211 0.0188
Manganese mg/L 0.02 0.63 1.5 - 0.0531 0.0042 0.00456 0.00173
Mercury ug/L 1 0.02 1 0.25 <0.005 0.0152 0.0277 0.0208
Molybdenum mg/L - 7.6 0.25 10 0.00529 0.00695 0.00694 0.00755
Nickel mg/L - 0.025 0.08 0.25 0.00238 <0.001 0.00103 <0.001
Selenium mg/L 0.05 0.002 0.01 0.02 0.000192 | 0.000272 | 0.000215 | 0.000259
Silver mg/L - 0.00005 0.02 0.0005 0.000023 | <0.00002 | 0.00189 | <0.00002
Strontium mg/L 7 - 25 - 0.0307 0.00695 0.00744 0.00667
Thallium mg/L - - - 0.003 <0.00002 | <0.00002 | <0.00002 | <0.00002
Tin mg/L - - 25 - <0.0002 <0.0002 <0.0002 <0.0002
Titanium mg/L - - - 1 <0.018 <0.0129 0.0046 0.00311
Tungsten mg/L - - 0.003 - 0.00467 | 0.00764 0.0073 0.00806
Uranium mg/L 0.02 0.0085 0.02 0.085 0.00307 0.0017 0.0018 0.00181
Vanadium mg/L - - 0.02 - 0.00941 0.0103 0.0103 0.00954
Zinc mg/L 5 0.00033 3 0.075 0.0172 0.0042 0.0022 <0.002
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.689 0.721 0.792 0.602
Ammonia Nitrogen mg/L as N - 1.84 - 1.3 0.0216 0.0185 0.009 0.0098
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 18 30 30 27
Total Organic Carbon mg/L as O - - - - 6.46 6.36 7.85 8.59
H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-11 MW94-6D
NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for
arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which
exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective
is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
waqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 6 mg/L, a pH of 9.8, DOC of 3.9 mg/L, and temperature of 10° C

3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 6 mg/L-CaCO3 and pH of 9.8.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TABLE B-12

INORGANIC CHEMISTRY DATA FOR MW98-9 (SURFICIAL)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 25-Apr-23 | 18-Jul-23 | 23-Sep-23
UNITS AQUATIC | S8R | CsR o
LAB NAME Geowaq' LIFE WATER AQUATIC ALS ALS ALS SAMPLE
(FWALY? (DW)’ LIFE (AW)®
PHYSICAL TESTS
pH-Field pH 7.0-105 6.5-9.0 - - 6.7 7.39 6.36 -
pH-Lab pH 7.0-105 6.5-9.0 - - 7.52 7.72 75 -
EC-Field uS/cm - - - - 70.5 134.9 130.6 -
EC-Lab uS/cm - - - - 106 215 191 -
Dissolved Hardness (CaCO3) mg/L - - - - 39.9 94.6 86.2 -
Total Dissolved Solids mg/L 500 - - - 71 140 110 -
Temperature-Field °C - - - - 9.6 9 11.3 -
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - - - 455 98 78.3 -
Chloride mg/L 250 150 250 1500 3.42 4.62 111 -
Sulphate mg/L 500 309 500 3090 0.85 2.08 0.77 -
DISSOLVED CATIONS
Calcium mg/L - - - - 10.1 23.8 24 -
Magnesium mg/L - - - - 3.56 8.55 6.38 -
Potassium mg/L - - - - 0.079 0.145 0.158 -
Sodium mg/L 200 - 200 - 2.66 3.65 4.69 -
DISSOLVED METALS
Aluminum mg/L 29 0.077 9.5 - <0.001 0.0023 0.001 -
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001 <0.0001 <0.0001 -
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00029 0.00084 0.00037 -
Barium mg/L 2 1 1 10 0.00111 0.00368 0.00304 -
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 -
Boron mg/L 5 1.2 5 12 <0.01 0.026 0.03 -
Cadmium mg/L 0.007 0.00019 0.005 0.0015 <0.000005 | <0.000005 | <0.000005 -
Chromium mg/L 0.05 0.001 0.05 0.01 0.00116 0.00075 <0.0005 -
Cobalt mg/L - 0.004 0.001 0.04 <0.0001 <0.0001 <0.0001 -
Copper mg/L 1 0.00024 1.5 0.04 <0.0002 | 0.00135 0.00034 -
Iron mg/L 0.3 0.35 6.5 - <0.01 <0.01 0.06 -
Lead mg/L 0.005 0.0060 0.01 0.16 <0.00005 | <0.00005 | 0.000325 -
Lithium mg/L - - 0.008 - <0.001 <0.001 <0.001 -
Manganese mg/L 0.02 0.99 1.5 - 0.00096 0.00091 0.0236 -
Mercury pg/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 -
Molybdenum mg/L - 7.6 0.25 10 0.000056 | 0.000324 | <0.00005 -
Nickel mg/L - 0.025 0.08 0.65 <0.0005 <0.0005 <0.0005 -
Selenium mg/L 0.05 0.002 0.01 0.02 0.000111 | 0.000302 | 0.000065 -
Silver mg/L - 0.0001 0.02 0.0005 <0.00001 | <0.00001 | <0.00001 -
Strontium mg/L 7 - 25 - 0.0178 0.0404 0.0451 -
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 | <0.00001 -
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0001 -
Titanium mg/L - - - 1 <0.0003 <0.0003 <0.0003 -
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 <0.0001 -
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000011 | 0.000044 | 0.00004 -
Vanadium mg/L - - 0.02 - 0.0014 0.00251 0.00084 -
Zinc mg/L 5 0.016 3 0.075 <0.001 0.0018 <0.001 -
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.297 0.46 0.0315 -
Ammonia Nitrogen mg/L as N - 1.84 - 11.3 <0.005 <0.005 0.0073 -
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 14 12 -

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-12 MW98-9

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.calassets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 87 mg/L, a pH of 6.8, DOC of 1.6 mg/L, and temperature of 10° C
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 87 mg/L-CaCO3 and pH of 6.8.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with
sample-specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES

Geotechnical and Water Management Consultants




TABLE B-13

INORGANIC CHEMISTRY DATA FOR MW98-10 (SURFICIAL)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Oct-23
UNITS AQUATIC | S8R | CsR
LAB NAME Geowaq' LIFE WATER AQUATIC ALS ALS DRY ALS
(FWAL)? owy | LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-105 6.5-9.0 - - 7.05 6.36 - 6.19
pH-Lab pH 7.0-105 6.5-9.0 - - 7.05 7.04 - 6.88
EC-Field uS/cm - - - - 40 33.5 - 61.8
EC-Lab uS/cm - - - - 63.1 49.5 - 79.3
Dissolved Hardness (CaCO3) mg/L - - - - 16.7 16.8 - 241
Total Dissolved Solids mg/L 500 - - - 50 52 - 76
Temperature-Field °C - - - - 7.7 8.2 - 13.8
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - - - 131 11.3 - 19
Chloride mg/L 250 150 250 1500 2.78 1.79 - 2.18
Sulphate mg/L 500 128 500 1280 1.6 1.23 - 1.33
DISSOLVED CATIONS
Calcium mg/L - - - - 47 4.68 - 6.56
Magnesium mg/L - - - - 1.2 1.24 - 1.88
Potassium mg/L - - - - <0.05 <0.05 - 0.054
Sodium mg/L 200 - 200 - 3.36 2.54 - 4.77
DISSOLVED METALS
Aluminum mg/L 29 0.041 9.5 - 0.009 0.006 - 0.0023
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001 <0.0001 - <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 <0.0001 <0.0001 - 0.00011
Barium mg/L 2 1 1 10 0.00181 0.00064 - 0.00081
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 - <0.0001
Boron mg/L 5 1.2 5 12 0.013 0.016 - 0.025
Cadmium mg/L 0.007 0.000080 0.005 0.0005 0.0000067 | <0.000005 - <0.000005
Chromium mg/L 0.05 0.001 0.05 0.01 0.00083 0.0007 - 0.00198
Cobalt mg/L - 0.004 0.001 0.04 <0.0001 <0.0001 - <0.0001
Copper mg/L 1 0.00022 1.5 0.02 0.00113 0.00031 - 0.00036
Iron mg/L 0.3 0.35 6.5 - <0.01 <0.01 - <0.01
Lead mg/L 0.005 0.0039 0.01 0.16 <0.00005 | <0.00005 - <0.00005
Lithium mg/L - - 0.008 - <0.001 <0.001 - <0.001
Manganese mg/L 0.02 0.72 1.5 - 0.00076 | 0.00048 - 0.00088
Mercury ug/L 1 0.02 1 0.25 <0.005 <0.005 - <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000063 | 0.000104 - <0.00005
Nickel mg/L - 0.025 0.08 0.25 <0.0005 | <0.0005 - <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | <0.00005 - <0.00005
Silver mg/L - 0.00005 0.02 0.0005 <0.00001 | <0.00001 - <0.00001
Strontium mg/L 7 - 25 - 0.0107 0.0106 - 0.0147
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 - <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 - <0.0001
Titanium mg/L - - - 1 0.00043 0.00033 - <0.0003
Tungsten mg/L - - 0.003 - <0.0001 0.00012 - <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 - <0.00001
Vanadium mg/L - - 0.02 - 0.00124 0.00118 - 0.00252
Zinc mg/L 5 0.0071 3 0.075 0.0029 <0.001 - <0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 2.37 1.95 - 3.52
Ammonia Nitrogen mg/L as N - 1.84 - 18.5 <0.005 <0.005 - 0.0126
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 <10 - <10

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-7 to B-13.xIsx]Table B-13 MW98-10

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /falics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 27 mg/L, a pH of 6.7, DOC of 1.8 mg/L, and temperature of 10° C
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 27 mg/L-CaCO3 and pH of 6.7.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with
sample-specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TA

BLE B-14

INORGANIC CHEMISTRY DATA FOR MW02-1D (BACKGROUND BEDROCK)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 24-Oct-23
UNITS AQUATIC DRﬁ\JSKITNG CSR
LAB NAME ccowaq' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWALY owy | UFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 10 9.88 9.82 9.88
pH-Lab pH 7.0-10.5 6.5-9.0 - - 9.06 9.4 9.49 9.33
EC-Field uS/cm - - - - 2151 223.5 243.4 219.3
EC-Lab uS/cm - - - - 338 341 349 335
Dissolved Hardness (CaCO3) mg/L - - - - 1.52 1.78 1.72 1.66
Total Dissolved Solids mg/L 500 - - - 200 276 252 273
Temperature-Field °C - - - - 8.2 9.3 111 8.5
DISSOLVED ANIONS
Alkalinity mg/L CaCQO, - - - - 157 155 156 159
Chloride mg/L 250 150 250 1500 6.62 8.17 1.7 9.15
Sulphate mg/L 500 128 500 1280 4.73 5.45 5.39 5.78
DISSOLVED CATIONS
Calcium mg/L - - - - 0.522 0.565 0.558 0.612
Magnesium mg/L - - - - 0.0532 0.0902 0.079 0.0326
Potassium mg/L - - - - 0.304 0.36 4.4 0.764
Sodium mg/L 200 - 200 - 71.7 70.6 84 75.6
DISSOLVED METALS
Aluminum mg/L 29 0.962 9.5 - 0.0368 0.297 0.0778 0.012
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0002 | <0.0002 | <0.0002 | <0.0002
Arsenic mg/L 0.01 0.005 0.01 0.05 0.0153 0.0154 0.0165 0.0164
Barium mg/L 2 1 1 10 0.00165 0.0046 0.00237 | 0.00232
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 | <0.0002
Boron mg/L 5 1.2 5 12 2.13 2.46 2.75 2.71
Cadmium mg/L 0.007 0.000021 0.005 0.0005 <0.00001 | <0.00001 [ <0.00001 | <0.00001
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 | <0.0005 | <0.0005 <0.001
Cobalt mg/L - 0.004 0.001 0.04 <0.0002 | <0.0002 | <0.0002 | <0.0002
Copper mg/L 1 0.0024 1.5 0.02 <0.0004 | 0.00044 | <0.0004 | 0.00061
Iron mg/L 0.3 0.35 6.5 - 0.039 0.226 <0.04 <0.02
Lead mg/L 0.005 0.0034 0.01 0.16 <0.0001 | 0.000694 | <0.0001 | <0.0001
Lithium mg/L - - 0.008 - 0.0279 0.0306 0.0326 0.0307
Manganese mg/L 0.02 0.62 1.5 - 0.00376 0.0137 0.00497 | 0.00153
Mercury ug/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000305 | 0.000293 | 0.000377 | 0.000356
Nickel mg/L - 0.025 0.08 0.25 <0.001 <0.001 <0.001 <0.001
Selenium mg/L 0.05 0.002 0.01 0.02 <0.0001 <0.0001 <0.0001 | <0.0001
Silver mg/L - 0.000050 0.02 0.0005 <0.00002 | <0.00002 | <0.00002 | <0.00002
Strontium mg/L 7 - 25 - 0.00609 | 0.00742 | 0.00728 | 0.00697
Thallium mg/L - - - 0.003 <0.00002 | <0.00002 | <0.00002 | <0.00002
Tin mg/L - - 25 - <0.0002 | <0.0002 | <0.0002 | <0.0002
Titanium mg/L - - - 1 0.00153 0.0162 0.00092 | <0.0006
Tungsten mg/L - - 0.003 - 0.00553 | 0.00575 | 0.00615 | 0.00685
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000033 | 0.000161 | 0.000076 | 0.000048
Vanadium mg/L - - 0.02 - <0.001 <0.001 <0.001 <0.001
Zinc mg/L 5 0.000096 3 0.075 <0.002 <0.002 <0.002 <0.002
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 <0.005 <0.005 0.0126 <0.005
Ammonia Nitrogen mg/L as N - 1.84 - 1.3 0.283 0.29 0.303 0.292
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 12 11 <10

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-14 MW02-1D

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not
considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR AW
standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

. GCDWAQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is shown.
. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf

Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for aluminum
and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.

Values are based on average hardness of 4 mg/L, a pH of 9.9, DOC of 0.8 mg/L, and temperature of 10° C

. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08

CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 4 mg/L-CaCO3 and pH of 9.9.

. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with sample-specific
parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants



TABLE B-15

INORGANIC CHEMISTRY DATA FOR MW02-4 (BACKGROUND BEDROCK)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 25-Oct-23
UNITS AQUATIC | CSR | CsR
LAB NAME ceowaq' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? OWy? LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 711 7.37 7.83 7.39
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.12 8.2 8.26 8.09
EC-Field uS/cm - - - - 459.9 435.7 455.7 431.9
EC-Lab uS/cm - - - - 730 680 672 688
Dissolved Hardness (CaCOj3) mg/L - - - - 145 133 137 144
Total Dissolved Solids mg/L 500 - - - 389 400 379 397
Temperature-Field °C - - - - 8.8 9.2 9.9 8.8
DISSOLVED ANIONS
Alkalinity mg/L CaCO, - - - - 129 131 134 133
Chloride mg/L 250 150 250 1500 129 120 118 122
Sulphate mg/L 500 309 500 3090 12.2 16.2 19.7 15
DISSOLVED CATIONS
Calcium mg/L - - - - 47 42.4 43.3 45.5
Magnesium mg/L - - - - 6.66 6.66 7 7.45
Potassium mg/L - - - - 0.995 1.16 4.6 1.1
Sodium mg/L 200 - 200 - 62.6 70.9 89.8 73.1
DISSOLVED METALS
Aluminum mg/L 2.9 0.175 9.5 - 0.0022 0.0038 0.0076 0.0015
Antimony mg/L 0.006 0.009 0.006 0.09 0.00012 0.00012 0.00015 0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.0019 0.00267 0.00375 0.00268
Barium mg/L 2 1 1 10 0.0277 0.0339 0.0358 0.0345
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.528 0.614 0.704 0.646
Cadmium mg/L 0.007 0.00024 0.005 0.0025 0.0000089 | <0.000005 | 0.0000348 | 0.0000054
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 <0.0005 <0.0005 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 <0.0001 <0.0001 <0.0001 <0.0001
Copper mg/L 1 0.0034 1.5 0.05 0.00022 0.00024 0.0012 <0.0002
Iron mg/L 0.3 0.35 6.5 - <0.01 <0.01 <0.01 <0.01
Lead mg/L 0.005 0.0073 0.01 0.16 <0.00005 | <0.00005 | <0.00005 | <0.00005
Lithium mg/L - - 0.008 - 0.0092 0.0115 0.016 0.0117
Manganese mg/L 0.02 1.13 1.5 - 0.00014 0.00055 0.00193 0.00018
Mercury ug/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000658 | 0.000705 | 0.00129 | 0.000893
Nickel mg/L - 0.025 0.08 0.65 <0.0005 <0.0005 <0.0005 <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 0.000121 | 0.000085 | 0.000202 | 0.000086
Silver mg/L - 0.0015 0.02 0.0150 <0.00001 | <0.00001 | 0.000504 | <0.00001
Strontium mg/L 7 - 25 - 0.37 0.444 0.445 0.425
Thallium mg/L - - 0.003 <0.00001 | <0.00001 | <0.00001 | <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - 1 <0.0003 <0.0003 <0.0003 <0.0003
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 <0.0001 <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000535 | 0.000678 | 0.001190 | 0.000916
Vanadium mg/L - - 0.02 - 0.00157 0.00191 0.00241 0.00178
Zinc mg/L 5 0.019 3 0.900 0.0017 <0.001 0.0031 <0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.0575 0.0751 0.084 0.0406
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 <0.005 <0.005 <0.005 <0.005
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 42 <10 <10

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24 .xIsx]Table B-15 MW02-4

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not
considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR AW
standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is shown.
2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for aluminum and
zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 118 mg/L, a pH of 7.4, DOC of 3.1 mg/L, and temperature of 10" C.
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 118 mg/L-CaCO3 and pH of 7.4.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with sample-specific
parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TABLE B-16
INORGANIC CHEMISTRY DATA FOR MW05-1 (S-SURFICIAL AND D-BEDROCK)

LOCATION MWO05-1S | MW05-1S | MW05-1S | MW05-1S
RECEIVING WATER CRITERIA
SAMPLE DATE 17-Jan-23 [ 25-Apr-23 | 17-Jul-23 | 25-Oct-23
UNITS
AQUATIC | DRINKING
LAB NAME GCDWQ' LIFE WATER Lﬁzcéué-ls—lrgs ALS ALS ALS ALS
(FWALY (CSR)® (CSR)
PHYSICAL TESTS
pH-Field pH 7.0-105 6.5-9.0 - - 7.03 7.51 9.16 712
pH-Lab pH 7.0-105 6.5-9.0 - - 7.73 7.65 8.91 7.51
EC-Field uS/cm - - - - 137.5 139.4 168.7 123.7
EC-Lab uS/cm - - - - 212 230 254 188
Total Dissolved Solids mg/L 500 - - - 123 154 172 158
Temperature-Field °C - - - - 9.7 9.9 9.8 9.8
DISSOLVED ANIONS
Chloride mg/L 250 150 250 1500 8.96 17.0 8.70 11.6
Sulphate mg/L 500 128 500 1280 5.22 9.22 5.15 5.94
NUTRIENTS
Nitrate mg/L asN 10 3 10 400 4.12 2.79 0.0391 25
Ammonia Nitrogen mg/L as N - 1.84 - 11.3 <0.005 <0.005 0.0799 <0.005
LOCATION MWO05-1D | MW05-1D | MW05-1D | MW05-1D
RECEIVING WATER CRITERIA
SAMPLE DATE 17-Jan-23 [ 25-Apr-23 | 18-Jul-23 | 25-Oct-23
UNITS
DRINKING
LAB NAME GccowaQ' AQUAEIC WATER AQUAT|03 ALS ALS ALS ALS
LIFE 3 LIFE (CSR)
(CSR)
PHYSICAL TESTS
pH-Field pH 7.0-105 6.5-9.0 - - 6.88 6.9 7.27 6.83
pH-Lab pH 7.0-105 6.5-9.0 - - 8.29 8.04 8 7.96
EC-Field uS/cm - - - - 530 566 601 563
EC-Lab uS/cm - - - - 779 859 849 843
Total Dissolved Solids mg/L 500 - - - 436 534 478 524
Temperature-Field °C - - - - 9.7 9.8 11.3 9.6
DISSOLVED ANIONS
Chloride mg/L 250 150 250 1500 26.5 32 36.5 34.6
Sulphate mg/L 500 128 500 1280 4.96 5.49 3.88 4.78
NUTRIENTS
Nitrate mg/L asN 10 3 10 400 <0.025 <0.025 <0.025 <0.025
Ammonia Nitrogen mg/L as N - 1.84 - 11.3 0.679 0.812 0.809 0.92

NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for arsenic not
considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which exceed BC CSR AW

standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines/approved-water-quality-guidelines. Guidelines for the

Protection of Fresh-Water Aquatic Life ("FWAL"). BC MOE, 2021.

Aquatic life guidelines for sulphate vary with hardness and temperature. As hardness was not analyzed at this location, the most conservative standard for sulphate was

applied (128 mg/L).

3. Per Schedule 3.2 of Stage 13 Amendment to Contaminated Sites Regulation (CSR), effective March 2021. Available:
https://www.bclaws.gov.bc.ca/civix/document/id/lc/bcgaz2/131-2020_Schedule3.2. CSR AW sulphate and ammonia standards vary with hardness and pH, respectively.
Value shown appropriate for pH of 7.5 with the most conservative standard for sulphate used.
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TABLE B-17
INORGANIC CHEMISTRY DATA FOR PW-1 AND PW15-1 (BEDROCK)

LOCATION PW15-1 PW-1 PW-1 PW15-1
SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 [ 23-Oct-23
UNITS AQUATIC | =S8 | csr
LAB NAME ceowQq' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? (DWY° LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 6.83 6.71 6.71 6.59
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.95 7.99 8.06 7.32
EC-Field uSicm - - - - 725 844 753 930
EC-Lab uSicm - - - - 1040 1200 991 1300
Dissolved Hardness (CaCO3) mg/L - - - - 395 482 450 599
Total Dissolved Solids mg/L 500 - - - 595 704 610 710
Temperature-Field °C - - - - 10.7 10.5 12 11.5
DISSOLVED ANIONS
Alkalinity mg/L CaCO,4 - - - - 467 575 448 635
Chloride mg/L 250 150 250 1500 59.8 70.8 65.6 74.2
Sulphate mg/L 500 429 500 4290 6.06 5.08 9.2 3.99
DISSOLVED CATIONS
Calcium mg/L - - - - 116 136 128 171
Magnesium mg/L - - - - 25.7 34.6 31.7 41.7
Potassium mg/L - - - - 7.79 10.1 7.49 3.14
Sodium mg/L 200 - 200 - 56.7 63 66.8 74.9
DISSOLVED METALS
Aluminum mg/L 29 0.303 9.5 - 0.0011 0.002 0.0012 0.0047
Antimony mg/L 0.006 0.009 0.006 0.09 0.00016 | 0.00037 0.0002 0.00011
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00438 | 0.00635 | 0.00502 0.0075
Barium mg/L 2 1 1 10 0.254 0.27 0.264 0.347
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.804 0.871 0.901 1.27
Cadmium mg/L 0.007 0.00053 0.005 0.0040 0.000025 | 0.000024 | 0.000050 | 0.000017
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 | <0.0005 | <0.0005 | <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.00269 0.0036 0.00298 | 0.00472
Copper mg/L 1 0.0022 1.5 0.09 0.00676 | 0.00074 0.011 0.00704
Iron mg/L 0.3 0.35 6.5 - 0.649 1.89 1.07 6.42
Lead mg/L 0.005 0.019 0.01 0.16 <0.00005 | <0.00005 | <0.00005 | <0.00005
Lithium mg/L - - 0.008 - 0.0217 0.0236 0.0268 0.0292
Manganese mg/L 0.02 212 1.5 - 2.88 3.76 3.38 5.03
Mercury mg/L 1 0.02 1 0.25 0.0107 <0.005 0.0097 0.0066
Molybdenum mg/L - 7.6 0.25 10 0.000376 | 0.00024 | 0.000284 | 0.000353
Nickel mg/L - 0.025 0.08 1.50 0.00529 | 0.00648 | 0.00761 0.00784
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | 0.000082 | <0.00005 | <0.00005
Silver mg/L - 0.0015 0.02 0.0150 0.000024 | <0.00001 | 0.000015 | <0.00001
Strontium mg/L 7 - 25 - 0.909 0.934 0.921 1.15
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 | <0.00001 | <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0001 0.00014
Titanium mg/L - - - 1 <0.0003 | <0.0003 | <0.0003 | <0.0003
Tungsten mg/L - - 0.003 - 0.00043 | 0.00041 0.0003 0.00033
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000189 | 0.000239 | 0.0002 0.00027
Vanadium mg/L - - 0.02 - 0.00055 | 0.00076 | <0.0005 | 0.00051
Zinc mg/L 5 0.079 3 2.400 0.0218 0.0142 0.0123 0.018
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 <0.025 <0.025 <0.025 <0.025
Ammonia Nitrogen mg/L as N - 1.84 - 11.3 1.59 2.96 2.05 3.1
POLLUTANT TESTS
Chemical Oxygen Demand - - - - 34 37 27 42

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-17 PW-1

NOTES:
Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for
arsenic not considered relevant for groundwater. ltalics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which
exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is
shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 345 mg/L, a pH of 6.7, DOC of 5.9 mg/L, and temperature of 10° C

3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 345 mg/L-CaCO3 and pH of 6.7.
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TABLE B-18
INORGANIC CHEMISTRY DATA FOR PW-2 AND PW15-2 (SURFICIAL)

LOCATION PW15-2 PW-2 PW-2 PW15-2
SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 [ 17-Jul-23 | 23-Oct-23
UNITS AQUATIC | oSSR | csR
LAB NAME ceowaq' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? (OWY: LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 6.68 6.84 6.65 6.66
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.97 7.95 7.19 7.2
EC-Field uS/cm - - - - 379.2 742 2527 617
EC-Lab uS/cm - - - - 523 987 3100 804
Dissolved Hardness (CaCO3) mg/L - - - - 185 261 836 241
Total Dissolved Solids mg/L 500 - - - 306 478 1580 409
Temperature-Field °C - - - - 11 10.4 13.6 11.6
DISSOLVED ANIONS
Alkalinity mg/L CaCQO, - - - - 212 419 1320 352
Chloride mg/L 250 150 250 1500 19.4 63.2 305 42
Sulphate mg/L 500 429 500 4290 27.9 12.6 <6 32.2
DISSOLVED CATIONS
Calcium mg/L - - - - 60.9 791 239 76
Magnesium mg/L - - - - 8.09 15.5 58.1 124
Potassium mg/L - - - - 5.4 16.3 63.3 10.2
Sodium mg/L 200 - 200 - 15.1 47.6 269 37.3
DISSOLVED METALS
Aluminum mg/L 29 0.641 9.5 - 0.0024 0.0033 0.0062 0.0031
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0002 0.0001 0.00022 | <0.0002
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00405 | 0.00593 0.0104 0.00256
Barium mg/L 2 1 1 10 0.0515 0.0581 0.264 0.0732
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.331 0.52 1.91 0.495
Cadmium mg/L 0.007 0.00052 0.005 0.0040 <0.00001 | <0.000005 | 0.0000967 [ <0.00001
Chromium mg/L 0.05 0.001 0.05 0.01 0.00088 | 0.00084 | 0.00215 | <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.00314 | 0.00213 | 0.00823 | 0.00473
Copper mg/L 1 0.0124 1.5 0.09 0.00045 | 0.00023 | 0.00082 0.0017
Iron mg/L 0.3 0.35 6.5 - 12.3 18.7 30.6 254
Lead mg/L 0.005 0.018 0.01 0.16 <0.0001 | <0.00005 | <0.0001 <0.0001
Lithium mg/L - - 0.008 - 0.0022 <0.001 <0.002 <0.002
Manganese mg/L 0.02 2.1 1.5 - 6.48 4.41 8.78 7.82
Mercury mg/L 1 0.02 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000294 | 0.000313 | 0.000736 | 0.000652
Nickel mg/L - 0.025 0.08 1.50 0.00202 | 0.00374 0.0204 0.00536
Selenium mg/L 0.05 0.002 0.01 0.02 <0.0001 | 0.000074 | 0.000185 | <0.0001
Silver mg/L - 0.0015 0.02 0.0150 <0.00002 | <0.00001 | <0.00002 | <0.00002
Strontium mg/L 7 - 25 - 0.418 0.479 1.72 0.56
Thallium mg/L - - - 0.003 <0.00002 | <0.00001 | <0.00002 | <0.00002
Tin mg/L - - 25 - <0.0002 | <0.0001 0.00032 | <0.0002
Titanium mg/L - - - 1 <0.0006 | 0.00057 | 0.00213 | <0.0006
Tungsten mg/L - - 0.003 - <0.0002 | <0.0001 <0.0002 | <0.0002
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000027 | 0.000054 | 0.000379 | 0.000088
Vanadium mg/L - - 0.02 - <0.001 0.0021 0.00705 <0.001
Zinc mg/L 5 0.158 3 2.400 0.0107 0.0101 0.0151 0.0083
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 <0.005 <0.025 <0.1 <0.025
Ammonia Nitrogen mg/L as N - 1.84 - 11.3 4.92 314 122 14.8
POLLUTANT TESTS
Chemical Oxygen Demand - - - - 27 59 211 52

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-18 PW-2

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. ltalics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 341 mg/L, a pH of 6.7, DOC of 21.4 mg/L, and temperature of 10° C
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 341 mg/L-CaCO3 and pH of 6.7.
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TABLE B-19

INORGANIC CHEMISTRY DATA FOR MW13-1S AND MW 13-2S (BEDROCK)

LOCATION MW13-1S | MW13-1S | MW13-1S | MW13-1S
RECEIVING WATER CRITERIA
SAMPLE DATE 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Sep-23
UNITS
AQUATIC | (=R | csR
LAB NAME GCowaQ' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWALY? (DW)’ LIFE (AW)®

PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 8.01 7.89 7.89 8.18
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.11 8.24 8.19 8.06
EC-Field uS/icm - - - - 469 484 536 551
EC-Lab uS/cm - - - - 724 727 769 795
Total Dissolved Solids mg/L 500 - - - 400 424 457 494
Temperature-Field °C - - - - 10.1 10.2 11.4 111
DISSOLVED ANIONS
Chloride mg/L 250 150 250 1500 126 139 156 162
Sulphate mg/L 500 218 500 2180 10.7 9.72 6.46 6.76
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 <0.005 <0.025 <0.025 <0.025
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 0.0791 0.0444 0.118 0.161

MW13-2S | MW13-2S | MW13-2S | MW13-2S
LOCATION RECEIVING WATER CRITERIA
SAMPLE DATE 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Sep-23

UNITS CSR
AQUATIC | DRINKING CSR
LAB NAME GebwQ' 2 AQUATIC ALS ALS ALS ALS
LIFE WATER 5
AW)? LIFE (AW)

PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.59 7.94 7.71 7.81
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.75 7.91 7.94 7.69
EC-Field uS/cm - - - - 121.7 75 107.8 112
EC-Lab uS/icm - - - - 178 115 155 169
Total Dissolved Solids mg/L 500 - - - 104 74 88 88
Temperature-Field °C - - - - 9.6 9.9 11.7 111
DISSOLVED ANIONS
Chloride mg/L 250 150 250 1500 9.29 2.09 2.39 2.86
Sulphate mg/L 500 218 500 2180 2 0.77 1.26 2.79
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.236 0.99 1.03 2.7
Ammonia Nitrogen mg/L as N - 1.84 - 11.3 0.0149 0.0066 0.0302 0.0092

NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline

for arsenic not considered relevant for groundwater. ltalics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters

which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic

objective is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/water-quality-guidelines/approved-water-quality-
guidelines. Guidelines for the Protection of Fresh-Water Aquatic Life ("FWAL"). BC MOE, 2021.
Aquatic life guidelines for cadmium (dissolved), lead, manganese, sulphate, and zinc are based on total hardness, which varies between samples. Ammonia
guidelines vary with hardness, temperature, and pH. Values are based on average hardness of 60 mg/L, 10° C and a pH of 7.9.
3. Per Schedule 3.2 of Stage 13 Amendment to Contaminated Sites Regulation (CSR), effective March 2021. Available:
https://www.bclaws.gov.bc.ca/civix/document/id/lc/bcgaz2/131-2020_Schedule3.2. CSR AW sulphate and ammonia standards vary with hardness and pH,

respectively. Value shown appropriate for pH of 7.9 with the most conservative standard for sulphate applied.
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TABLE B-20
INORGANIC CHEMISTRY DATA FOR MW13-1D (BEDROCK)

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jul-23
UNITS AQUATIC DRﬁ\JSKITNG CSR
LAB NAME GepwQ' LIFE WATER AQUATIC ALS
2 3
(FWAL) (OW)? LIFE (AW)
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.25
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.2
EC-Field uS/cm - - - - 718
EC-Lab uS/cm - - - - 1020
Dissolved Hardness mg/L - - - - 204
Total Dissolved Solids mg/L 500 - - - 583
Temperature-Field °C - - - - 111
DISSOLVED ANIONS
Alkalinity mg CaCO3/L - - - - 232
Chloride mg/L 250 150 250 1500 173
Sulphate mg/L 500 128 500 1280 253
DISSOLVED CATIONS
Calcium mg/L - - - - 66.6
Magnesium mg/L - - - - 9.21
Potassium mg/L - - - - 1.57
Sodium mg/L 200 - 200 - 137
TOTAL METALS
Aluminum mg/L 2.9 0.617 9.5 - 0.0033
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00238
Barium mg/L 2 1 1 10 0.224
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001
Boron mg/L 5 1.2 5 12 0.274
Cadmium mg/L 0.007 0.00019 0.005 0.0005 <0.000005
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.00016
Copper mg/L 1 0.022 1.5 0.02 <0.0002
Iron mg/L 0.3 0.35 6.5 - 2.45
Lead mg/L 0.005 0.0059 0.01 0.16 <0.00005
Lithium mg/L - - 0.008 - 0.0253
Manganese mg/L 0.02 0.61 1.5 - 2.22
Mercury ug/L 1 0.02 1 0.25 0.0118
Molybdenum mg/L - 7.6 0.25 10 0.000137
Nickel mg/L - 0.025 0.08 0.25 0.00852
Selenium mg/L 0.05 0.002 0.01 0.02 0.000163
Silver mg/L - 0.000050 0.02 0.0005 <0.00001
Strontium mg/L 7 - 25 - 0.917
Thallium mg/L - - - 0.003 <0.00001
Tin mg/L - - 25 - <0.0001
Titanium mg/L - - - 1 <0.0003
Tungsten mg/L - - 0.003 - <0.0001
Uranium mg/L 0.02 0.01 0.02 0.085 0.00224
Vanadium mg/L - - 0.02 - <0.0005
Zinc mg/L 5 0.015 3 0.075 <0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 <0.025
Ammonia Nitrogen mg/L as N - 1.84 - 11.30 1.01
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 60

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-20 MW13-1D

NOTES:
Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline.
FWAL guideline for arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow
highlight denotes parameters which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not

. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or

aesthetic objective is shown.

. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf

Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between
samples. Guidelines for aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness,
Values are based on average hardness of 86 mg/L, a pH of 7.3, DOC of 12.3 mg/L, and temperature of 10° C

. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available:

https://www.bclaws.gov.bc.calcivix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 86 mg/L-CaCO3 and pH of 7.3.

. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January

2022 with sample-specific parameters except for humic acid ratio (assumed value of 10).
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INORGANIC CHEMISTRY DATA FOR HEATH CREEK

TABLE B-21

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 23-Oct-23
UNITS AQUATIC DRﬁ\JSKITNG CSR
LAB NAME GepwQ' LIFE WATER AQUATIC ALS ALS ALS ALS
(FWAL)? (WY LIFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.86 7.46 7.82 7.6
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.2 7.48 7.66 6.85
EC-Field uS/cm - - - - 38.2 37.4 80 44.9
EC-Lab uS/cm - - - - 65.3 56.1 104 64.9
Total Hardness (CaCO3) mg/L - - - - 17.2 213 31 253
Temperature-Field °C - - - - 6.7 8.6 16.7 11.2
DISSOLVED ANIONS
Alkalinity mg CaCO3/L - - - - 16.1 223 325 27
Chloride mg/L 250 150 250 1500 7.62 4.08 9.79 4.6
Sulphate mg/L 500 128 500 1280 0.7 0.88 0.6 1.44
TOTAL CATIONS
Calcium mg/L - - - - 5.18 6.46 9.30 7.61
Magnesium mg/L - - - - 1.03 1.26 1.89 1.52
Potassium mg/L - - - - 3.30 0.463 8.54 0.206
Sodium mg/L 200 - 200 - 2.86 2.88 2.96 2.92
TOTAL METALS
Aluminum mg/L 29 0.215 9.5 - 0.108 0.0767 0.107 0.0739
Antimony mg/L 0.006 0.009 0.006 0.09 0.00014 | <0.0001 <0.0001 0.00013
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00012 | <0.0001 0.00014 | 0.00016
Barium mg/L 2 1 1 10 0.00224 | 0.00237 | 0.00403 | 0.00286
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 1.2 5 12 0.015 0.021 0.028 0.032
Cadmium mg/L 0.007 0.000073 0.005 0.0005 0.0000108 | 0.0000056 | 0.0000547 | 0.0000067
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005 | <0.0005 | <0.0005 | <0.0005
Cobalt mg/L - 0.004 0.001 0.04 <0.0001 <0.0001 0.0001 <0.0001
Copper mg/L 1 0.00095 15 0.02 0.00091 0.00082 | 0.00119 | 0.00111
Iron mg/L 0.3 1 6.5 - 0.126 0.123 0.169 0.134
Lead mg/L 0.005 0.0038 0.01 0.16 0.000084 | <0.00005 [ <0.00005 | <0.00005
Lithium mg/L - - 0.008 - <0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.02 0.71 15 - 0.00536 | 0.00626 0.021 0.00826
Mercury yg/L 1 0.20 1 0.25 <0.005 <0.005 <0.005 <0.005
Molybdenum mg/L - 7.6 0.25 10 <0.00005 | <0.00005 [ <0.00005 | <0.00005
Nickel mg/L - 0.025 0.08 0.25 <0.0005 | <0.0005 | <0.0005 | <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | <0.00005 | <0.00005 | 0.00007
Silver mg/L - 0.000050 0.02 0.0005 0.000052 | <0.00001 [ 0.000031 | <0.00001
Strontium mg/L 7 - 25 - 0.0119 0.0146 0.0212 0.0181
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 [ <0.00001 | <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 <0.0001 <0.0001
Titanium mg/L - - - 1 0.00625 | 0.00589 | 0.00877 0.0046
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 <0.0001 <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 | <0.00001 | <0.00001
Vanadium mg/L - - 0.02 - 0.00067 | 0.00064 | 0.00116 | 0.00092
Zinc mg/L 5 0.0027 3 0.075 0.0044 <0.003 <0.003 <0.003
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.0559 0.059 0.286 0.0598
Ammonia Nitrogen mg/L as N - 1.84 - 18.5 0.0072 0.0087 <0.005 0.0053
Total Phosphorus mg/L as P - 0.005 - - 0.0041 0.0035 0.0081 0.0069
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - <10 19 <10 14

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-21 HeathCrk

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective is

shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 24 mg/L, a pH of 7.7, DOC of 2.8 mg/L, and temperature of 10° C
Phosphorus FWAL guideline for creeks from Phosphorous Management in Vancouver Island Streams. Available: https://www2.gov.bc.ca/assets/gov/environment/air-
land-water/water/waterquality/water-quality-
reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf. BC MOE, April 2014. Monthly average of May to September samples for total
phosphorus should not exceed 0.005 mg/L, and maximum total phosphorus for this period should not exceed 0.01 mg/L in any one sample. May to September

results compared against stringent guideline of 0.005 mg/L.

3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023.
Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 24 mg/L-CaCO3 and pH of 7.7.
AW guidelines assume minimum 1:10 dilution is available. As such, samples from creeks are compared against CSR AW standards/10.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with sample-
specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants



INORGANIC CHEMISTRY DATA FOR STEVENS CREEK

TABLE B-22

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 [23-Sep-23
UNITS AQUATIC DRI(;,\ISKRI’NG CSR
LAB NAME GCcDwaQ' LIFE WATER AQUATIC ALS ALS DRY DRY
(FWAL)? (WY LIFE (AW)®
PHYSICAL TESTS
pH-Field pH 7.0-105 6.5-9.0 - - 7.73 6.57 - -
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.58 7.81 - -
EC-Field uS/cm - - - - 65.5 68 - -
EC-Lab uS/cm - - - - 112 107 - -
Total Hardness (CaCO3) mg/L - - - - 39 46.4 - -
Temperature-Field °C - - - - 7.4 7.8 - -
DISSOLVED ANIONS
Alkalinity mg CaCO3/L - - - - 41.5 49.9 - -
Chloride mg/L 250 150 250 1500 6.92 2.73 - -
Sulphate mg/L 500 218 500 2180 0.78 0.87 - -
TOTAL CATIONS
Calcium mg/L - - - - 11.8 14.3 - -
Magnesium mg/L - - - - 2.31 2.60 - -
Potassium mg/L - - - - 5.24 1.08 - -
Sodium mg/L 200 - 200 - 2.40 3.13 - -
TOTAL METALS
Aluminum mg/L 29 0.120 9.5 - 0.584 0.211 - -
Antimony mg/L 0.006 0.009 0.006 0.09 0.00017 | <0.0001 - -
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00011 <0.0001 - -
Barium mg/L 2 1 1 10 0.00333 | 0.00236 - -
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 - -
Boron mg/L 5 1.2 5 12 0.026 0.037 - -
Cadmium mg/L 0.007 0.00013 0.005 0.0015 0.0000208 | 0.0000112 - -
Chromium mg/L 0.05 0.001 0.05 0.01 0.00086 | <0.0005 - -
Cobalt mg/L - 0.004 0.001 0.04 0.00031 0.00013 - -
Copper mg/L 1 0.00051 1.5 0.03 0.00223 0.0013 - -
Iron mg/L 0.3 1 6.5 - 0.596 0.238 - -
Lead mg/L 0.005 0.0047 0.01 0.16 0.000231 | 0.000082 - -
Lithium mg/L - - 0.008 - <0.001 <0.001 - -
Manganese mg/L 0.02 0.84 15 - 0.0723 0.0913 - -
Mercury ug/L 1 0.20 1 0.25 <0.005 <0.005 - -
Molybdenum mg/L - 7.6 0.25 10 <0.00005 | <0.00005 - -
Nickel mg/L - 0.025 0.08 0.25 0.00064 | <0.0005 - -
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | <0.00005 - -
Silver mg/L - 0.000050 0.02 0.0005 0.000076 | <0.00001 - -
Strontium mg/L 7 - 25 - 0.0434 0.0471 - -
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 - -
Tin mg/L - - 25 - <0.0001 <0.0001 - -
Titanium mg/L - - - 1 0.0497 0.0193 - -
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 - -
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 - -
Vanadium mg/L - - 0.02 - 0.00239 | 0.00114 - -
Zinc mg/L 5 0.0062 3 0.075 0.0097 0.0051 - -
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.303 0.127 - -
Ammonia Nitrogen mg/L as N - 1.84 - 1.3 0.0078 <0.005 - -
Total Phosphorus mg/L as P - 0.005 - - 0.0076 0.0065 - -
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 26 <10 - -

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-22 StevensCrk

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective

is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-

wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 53 mg/L, a pH of 7.2, DOC of 1.7 mg/L, and temperature of 10° C

Phosphorus FWAL guideline for creeks from Phosphorous Management in Vancouver Island Streams. Available:

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-
reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf. BC MOE, April 2014. Monthly average of May to September samples for total
phosphorus should not exceed 0.005 mg/L, and maximum total phosphorus for this period should not exceed 0.01 mg/L in any one sample. May to September
results compared against stringent guideline of 0.005 mg/L.
3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023.
Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 0 mg/L-CaCO3 and pH of 7.7.
AW guidelines assume minimum 1:10 dilution is available. As such, samples from creeks are compared against CSR AW standards/10.
4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with

sample-specific parameters except for humic acid ratio (assumeplvFEw[fj 1RSSOC|ATES
Geotechnical and Water Management Consultants




TABLE B-23

INORGANIC CHEMISTRY DATA FOR CHRISTIE CREEK DOWNSTREAM

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 18-Oct-22
UNITS AQUATIC DRﬁ\JSKITNG CSR
LAB NAME ccowaq' LIFE WATER AQUATIC ALS ALS DRY ALS
(FWALY owy | UFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.94 7.79 - 8.13
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.39 7.5 - 6.9
EC-Field uS/cm - - - - 45 38.5 - 50
EC-Lab uS/cm - - - - 711 58.9 - 70.7
Total Hardness (CaCOs3) mg/L - - - - 20 253 - 30.7
Temperature-Field °C - - - - 6.7 8.7 - 11.2
DISSOLVED ANIONS
Alkalinity mg CaCO3/L - - - - 20 271.7 - 30.7
Chloride mg/L 250 150 250 1500 6.17 1.33 - 22
Sulphate mg/L 500 128 500 1280 1.42 1.03 - 2.68
TOTAL CATIONS
Calcium mg/L - - - - 5.72 7.35 - 8.88
Magnesium mg/L - - - - 1.40 1.68 - 2.08
Potassium mg/L - - - - 5.30 0.518 - 0.474
Sodium mg/L 200 - 200 - 1.37 1.56 - 1.97
TOTAL METALS
Aluminum mg/L 29 0.198 9.5 - 0.276 0.26 - 0.207
Antimony mg/L 0.006 0.009 0.006 0.09 0.00014 | 0.00013 - 0.00012
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00014 0.0001 - 0.00016
Barium mg/L 2 1 1 10 0.00321 0.00281 - 0.00382
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 - <0.0001
Boron mg/L 5 1.2 5 12 0.011 0.012 - 0.019
Cadmium mg/L 0.007 0.000087 0.005 0.0005 0.0000167 | 0.0000093 - 0.0000330
Chromium mg/L 0.05 0.001 0.05 0.01 0.00063 | 0.00059 - 0.00052
Cobalt mg/L - 0.004 0.001 0.04 0.00016 | 0.00014 - 0.00023
Copper mg/L 1 0.0008 1.5 0.02 0.00231 0.00224 - 0.00479
Iron mg/L 0.3 1 6.5 - 0.297 0.352 - 0.322
Lead mg/L 0.005 0.0040 0.01 0.16 0.000101 | 0.000058 - 0.000053
Lithium mg/L - - 0.008 - <0.001 <0.001 - <0.001
Manganese mg/L 0.02 0.74 1.5 - 0.026 0.0231 - 0.0633
Mercury ug/L 1 0.20 1 0.25 <0.005 <0.005 - 0.0064
Molybdenum mg/L - 7.6 0.25 10 <0.00005 | <0.00005 - <0.00005
Nickel mg/L - 0.025 0.08 0.25 <0.0005 | <0.0005 - <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | <0.00005 - 0.000071
Silver mg/L - 0.000050 0.02 0.0005 0.000086 | 0.00001 - 0.000022
Strontium mg/L 7 - 25 - 0.0158 0.0198 - 0.0248
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 - <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 - 0.00012
Titanium mg/L - - - 1 0.0199 0.0204 - 0.0145
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 - <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 - <0.00001
Vanadium mg/L - - 0.02 - 0.00112 | 0.00112 - 0.00126
Zinc mg/L 5 0.0044 3 0.075 0.0325 0.0257 - 0.0318
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.079 0.0136 - 0.0249
Ammonia Nitrogen mg/L as N - 1.84 - 18.5 0.0138 0.0122 - 0.0134
Total Phosphorus mg/L as P - 0.005 - - 0.0108 0.0082 - 0.0149
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 18 19 - 18

NOTES:

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table B-23 ChristieCrk (DS)

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for

arsenic not considered relevant for groundwater. ltalics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which

exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic

objective is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines
for aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 0 mg/L, a pH of 7.3, DOC of 0 mg/L, and temperature of 10° C
Phosphorus FWAL guideline for creeks from Phosphorous Management in Vancouver Island Streams. Available:
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-
reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf. BC MOE, April 2014. Monthly average of May to September samples for total
phosphorus should not exceed 0.005 mg/L, and maximum total phosphorus for this period should not exceed 0.01 mg/L in any one sample. May to September
results compared against stringent guideline of 0.005 mg/L.

3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023.
Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 0 mg/L-CaCO3 and pH of 7.3.

AW guidelines assume minimum 1:10 dilution is available. As such, samples from creeks are compared against CSR AW standards/10.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with
sample-specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TABLE B-24
INORGANIC CHEMISTRY DATA FOR CHRISTIE CREEK UPSTREAM

SAMPLE DATE RECEIVING WATER CRITERIA 17-Jan-23 | 24-Apr-23 | 17-Jul-23 | 18-Oct-22
UNITS AQUATIC | LCSR | CsR
LAB NAME GceowQq' LIFE WATER AQUATIC ALS ALS DRY ALS
(FWAL)? owy | LFE (AW)?
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.59 7.37 - 7.09
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.27 7.52 - 6.92
EC-Field uSicm - - - - 40.1 37.4 - 50
EC-Lab uSicm - - - - 66 56.9 - 71.7
Total Hardness (CaCOz) mg/L - - - - 21 23.8 - 32
Temperature-Field °C - - - - 7 8.8 - 11.9
DISSOLVED ANIONS
Alkalinity mg CaCO3/L - - - - 19.2 255 - 33.4
Chloride mg/L 250 150 250 1500 4.6 1.68 - 1.69
Sulphate mg/L 500 128 500 1280 1.42 1.2 - 2.3
TOTAL CATIONS
Calcium mg/L - - - - 5.94 714 - 9.44
Magnesium mg/L - - - - 1.49 1.46 - 2.04
Potassium mg/L - - - - 3.78 1.13 - 0.361
Sodium mg/L 200 - 200 - 1.26 1.36 - 1.74
TOTAL METALS
Aluminum mg/L 2.9 0.184 9.5 - 0.445 0.112 - 0.323
Antimony mg/L 0.006 0.009 0.006 0.09 0.00012 | <0.0001 - <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00013 | <0.0001 - 0.00013
Barium mg/L 2 1 1 10 0.00312 | 0.00239 - 0.00372
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001 <0.0001 - <0.0001
Boron mg/L 5 1.2 5 12 <0.01 0.011 - 0.018
Cadmium mg/L 0.007 0.000081 0.005 0.0005 0.0000142 | 0.0000086 - 0.0000188
Chromium mg/L 0.05 0.001 0.05 0.01 0.00105 | <0.0005 - 0.00071
Cobalt mg/L - 0.004 0.001 0.04 0.00022 | <0.0001 - 0.00021
Copper mg/L 1 0.0012 1.5 0.02 0.00237 0.00162 - 0.00498
Iron mg/L 0.3 1 6.5 - 0.43 0.11 - 0.355
Lead mg/L 0.005 0.0039 0.01 0.16 0.000116 | <0.00005 - 0.000051
Lithium mg/L - - 0.008 - <0.001 <0.001 - <0.001
Manganese mg/L 0.02 0.72 1.5 - 0.0142 0.00797 - 0.018
Mercury ug/L 1 0.20 1 0.25 <0.005 <0.005 - <0.005
Molybdenum mg/L - 7.6 0.25 10 <0.00005 | <0.00005 - <0.00005
Nickel mg/L - 0.025 0.08 0.25 0.00075 | <0.0005 - 0.00066
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005 | <0.00005 - 0.00005
Silver mg/L - 0.000050 0.02 0.0005 0.000065 | 0.000014 - 0.00002
Strontium mg/L 7 - 25 - 0.0169 0.0185 - 0.0266
Thallium mg/L - - - 0.003 <0.00001 | <0.00001 - <0.00001
Tin mg/L - - 25 - <0.0001 <0.0001 - <0.0001
Titanium mg/L - - - 1 0.0318 0.00801 - 0.0224
Tungsten mg/L - - 0.003 - <0.0001 <0.0001 - <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001 | <0.00001 - <0.00001
Vanadium mg/L - - 0.02 - 0.00164 0.00063 - 0.00143
Zinc mg/L 5 0.0051 3 0.075 0.0381 0.0353 - 0.0543
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.278 0.0277 - 0.0138
Ammonia Nitrogen mg/L as N - 1.84 - 18.5 0.005 0.0052 - <0.005
Total Phosphorus mg/L as P - 0.005 - - 0.009800 | 0.006300 - 0.009500
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 16 16 - 13

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24 .xIsx]Table B-24 ChristieCrk (US)

NOTES:
Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline for
arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters which
exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

1. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic objective
is shown.

2. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines for
aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 0 mg/L, a pH of 7.2, DOC of 0 mg/L, and temperature of 10° C
Phosphorus FWAL guideline for creeks from Phosphorous Management in Vancouver Island Streams. Available:
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-
reference-documents/phosphorous_management_vi_streams_guidance_2014.pdf. BC MOE, April 2014. Monthly average of May to September samples for total
phosphorus should not exceed 0.005 mg/L, and maximum total phosphorus for this period should not exceed 0.01 mg/L in any one sample. May to September
results compared against stringent guideline of 0.005 mg/L.

3. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023.
Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW standards guidelines vary with pH. Value shown appropriate for hardness of 0 mg/L-CaCO3 and pH of 7.2.
AW standards assume minimum 1:10 dilution is available. As such, samples from creeks are compared against CSR AW standards/10.

4. Dissolved copper FWAL guideline was calculated for each site using the average BC BLM software calculations between January 2020 - January 2022 with
sample-specific parameters except for humic acid ratio (assumed value of 10).

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants




TABLE B-25
DOMESTIC WELLS SAMPLED JULY 31, 2023

RECECI\SII.\II.SRV:IAATER DW-A DW-B DW-C DW-D DW-E DW-F
PARAMETER UNITS CSR 1996 1958 1988 1978 1978 1979
GCbwQ DRINKING
MAG or AO° | WATER 95 ft 16 1t <20 ft 20 ft 16 ft 17 #t
(DwW)* AGAT AGAT AGAT AGAT AGAT AGAT
PHYSICAL TESTS
pH - Field pH 6.5-8.5 - 9.06 7.69 6.69 7.22 6.84 7.04
pH - Lab pH 7.0-10.5 - 8.3 7.42 6.73 6.66 6.99 6.91
Conductivity - Field uS/icm - - 1720 170.5 104.5 93.8 122 115.4
Conductivity - Lab uS/cm - - 2360 239 137 130 183 97.2
Total Hardness (CaCOj3) mg/L - - 445 111 36.8 29.6 7.7 42.5
Total Dissolved Solids mg/L 500 - 1350 152 93 76 118 67
DISSOLVED ANIONS
Alkalinity - Total mg/L CaCO4 - - 80.9 116 40.5 33.7 71.3 46.5
Chloride mg/L 250 250 635 6.02 13.6 15.6 12.2 2.02
Sulphate mg/L 500 500 62.8 2.37 0.43 0.48 1.12 0.39
TOTAL CATIONS
Calcium mg/L - - 17.4 31.7 11.9 9.28 20.7 12.5
Magnesium mg/L - - 0.258 7.83 1.72 1.55 4.85 2.75
Potassium mg/L - - 1.9 4.4 14.7 15.9 2.48 0.63
Sodium mg/L 200 200 453 4.23 2.57 2.5 5.01 2.55
NUTRIENTS
Nitrate Nitrogen mg/L asN 10 10 <0.1 0.123 0.407 0.16 0.194 0.11
TOTAL METALS
Aluminum mg/L 29 9.5 0.0641 0.0108 0.0782 0.0278 0.0049 0.0343
Antimony mg/L 0.006 0.006 <0.001 0.00014 <0.0001 0.0001 0.0001 <0.0001
Arsenic mg/L 0.010 0.010 0.0118 0.00132 0.00024 0.00013 0.00017 0.00011
Barium mg/L 2 1 0.0216 0.00405 0.00422 0.00219 0.00216 0.00167
Beryllium mg/L - 0.008 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Boron mg/L 5 5 11.3 0.018 <0.01 <0.01 0.021 <0.01
Cadmium mg/L 0.007 0.005 <0.00005 | 0.000019 | 0.000028 | 0.000028 | 0.000014 | 0.000006
Chromium mg/L 0.05 0.05 <0.001 0.00173 <0.0005 <0.0005 0.00284 0.00086
Cobalt mg/L - 0.001 <0.001 <0.0001 0.00024 <0.0001 <0.0001 <0.0001
Copper mg/L 1.0 15 <0.005 0.006 0.0031 0.004 0.00243 0.00826
Iron mg/L 0.3 6.5 <0.1 <0.01 0.08 0.076 0.02 0.028
Lead mg/L 0.005 0.010 <0.0005 | 0.000292 | 0.000193 | 0.000085 | 0.000211 | 0.000173
Lithium mg/L - 0.008 0.386 <0.001 <0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.02 15 0.00272 0.00114 0.0689 0.00409 0.00081 0.0017
Molybdenum mg/L - 0.25 0.00237 | 0.000251 | 0.000061 | <0.00005 | <0.00005 [ 0.000052
Nickel mg/L - 0.08 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Selenium mg/L 0.05 0.01 <0.0005 | 0.000172 | <0.00005 | <0.00005 | 0.000073 | <0.00005
Silver mg/L - 0.02 <0.0001 | 0.000042 | 0.000092 | 0.000066 | 0.000095 | <0.00001
Strontium mg/L 7 25 0.33 0.0589 0.0319 0.026 0.0338 0.0257
Thallium mg/L - - <0.0001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001
Tin mg/L - 25 0.00133 0.00035 <0.0001 <0.0001 <0.0001 <0.0001
Tungsten mg/L - 0.003 0.0265 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Uranium mg/L 0.02 0.02 <0.0001 0.000044 | <0.00001 | <0.00001 | <0.00001 | <0.00001
Vanadium mg/L - 0.02 <0.005 0.00249 0.00184 0.00076 0.0019 0.00132
Zinc mg/L 5 3 <0.03 0.0044 0.0037 0.0047 0.0097 <0.003
H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-25_DomesticWells.xIsx]Table B-25
NOTES:

1. Bolding denotes parameters which exceed GCDWQ water quality criteria, and yellow highlight denotes parameters exceeding the CSR DW criteria.
2."-" denotes parameter was not analysed, or a receiving water criteria was not applicable.
3. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022)
MAC = Maximum acceptable concentration; AO = Aesthetic objective.
4. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023.
Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
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1 INTRODUCTION

Deep and shallow monitoring wells (MW23-1D and MW23-1S) were constructed north of Alberni
Valley Landfill (the landfill) near the Stevens Creek headwaters, and a replacement well for
MWO02-1S (MW23-2) was constructed along Stirling Arm Logging Rd (Figure 2). The new
monitoring wells near Stevens Creek were drilled following consultations with Tseshaht First
Nation and their environmental consultant, PGL Environmental Consultants, and will provide
information about the groundwater chemistry, hydraulic properties and water levels in the surficial
sediments and bedrock between Alberni Valley Landfill and the Stevens Creek headwaters to the
north. The replacement well for MW02-1S (MW23-2) will help provide ongoing information about
the hydraulic gradient, hydraulic properties, and groundwater chemistry at the southern extent of
the landfill property.

This report presents a summary of the monitoring well drilling program, the well logs, initial water
chemistry for each monitoring well, and hydraulic properties measured with rising head tests.

2 DRILLING AND DEVELOPMENT

The monitoring wells were constructed between October 3 and October 4, 2023 by Terratech
Drilling Ltd. (Terratech) of Parksville, B.C, with a track-mounted rig and the ODEX method.

The boreholes for the wells were drilled at 114.3 mm (4.5”) diameter to the required depth and
completed with 50 mm (2”) diameter PVC Screen lowered on a solid 50 mm (2”) diameter PVC
pipe. Sand filter packs were installed in the annular space around the screen to a depth of at least
one metre above the top of the screen, and the remainder of the annular space was sealed with
bentonite and completed at the surface with a monument stickup set in a mixture of bentonite and
sand. Following installation, each piezometer was developed using 5/8” HDPE tubing, a foot
valve, and a surge block.

Rebekah Manning, E.I.T., of Piteau Associates Engineering Ltd. (Piteau) monitoring drilling and
installation activities and developed the wells. Well locations were surveyed by McGill and
Associates Engineering Ltd. (McGill). Well logs for the three piezometers were prepared by
Piteau and are attached to this report. Detailed information on each of the three monitoring wells
is presented below.

MW23-1D

MW23-1D, targeting the bedrock between the landfill and Stevens Creek headwaters, was drilled
on October 3, 2023. The lithology encountered consisted of organics to 0.9 metres below ground
surface (m-bgs), dry sand with gravel from 0.9 to 2.0 m-bgs, a boulder from 2.0 to 2.6 m-bgs, and
wet sand and gravel to 2.9 m m-bgs. Bedrock was encountered at 2.9 m-bgs and drilling continued
to 7.9 m-bgs. A screen was positioned between 6.4 and 7.9 m-bgs, and a sand pack was installed
around the screen from 5.7 to 7.9 m-bgs. A bentonite seal was placed above this depth.

Well development began on October 4. Initially, a surge block was used and then removed due to
limited flow. The well was purged dry and left overnight to recover. Limited recovery occurred
overnight; a logger was left in the well to monitor the recovery over the next three months

(Figure D-1).
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MW23-1S

MW23-1S, installed in the surficial sediments between the landfill and Stevens Creek headwaters,
was drilled 1.2 m from MW23-1D on October 3, 2023. Bedrock was encountered at 2.0 m-bgs and
confirmed by drilling to 3.2 m-bgs. The hole was backfilled with bentonite chips to 2.0 m-bgs before
installing a screen between 1.8 and 1.2 m-bgs. The annulus around the screen was backfilled with
filter sand to 0.9 m-bgs and a bentonite seal was installed above this depth.

Well development began on October 4 with the surge block on for about 40 minutes, during which
time the water was brown and opaque. Once the surge block was removed, the well was pumped
dry and allowed to recover overnight before being pumped dry again. Approximately six well
volumes (11 liters) were purged throughout the development process. A logger was left in the well
to monitor the recovery.

MW23-2

MW23-2 was drilled approximately 1.4 m from MW02-1D on October 4, 2023 through layers of silt,
sand, and gravel. Bedrock was encountered at 11.7 m-bgs, consistent with the 11.6 m-bgs
bedrock depth in MW02-1S (Piteau, 2003). A screen was placed between 11.4 and 9.8 m-bgs
across silty gravel with sand. The annulus around the screen was backfilled with filter sand
between 11.6 and 9.4 m-bgs, and the remaining portion was sealed to the surface with bentonite
chips (9.4 to 0.9 m-bgs) and a sand-bentonite mixture (0.9 m-bgs to surface).

Well development began on October 4, and continued the morning of October 5. The well was
developed using waterra and a foot valve, beginning with a surge block, and then repeated without
a surge block. The water was brown, opaque, and silty, with limited improvement at the end of two
hours of development. Approximately 12 well volumes (66 liters) were purged throughout the
development process.

3  WATER LEVEL MONITORING AND RISING HEAD TESTS

A suite of manual water level measurements was completed during well development and
response testing at the wells conducted by Ms. Manning on October 4 and 5, 2023. Solinst
Leveloggers were installed in all three wells during response testing. The logger installed in
MW23-2 was retrieved after response testing was completed on October 5. Loggers installed in
MW23-1S and MW23-1D were retrieved on December 20, 2023 by Reed Garcia of the Alberni-
Clayoquot Regional District. Manual water level measurements for all three wells are tabulated in
Table D-1 and calculated water elevations for MW23-1S and MW23-1D are plotted on Figure D-1.

Water levels in MW23-1S equilibrated approximately four hours after being pumped dry on
October 4 and 5. It is unclear when MW23-1D reached equilibrium after being pumped dry on
October 5, as water levels rose in response to precipitation throughout mid-October. After the
water sampling event on October 24, MW23-1D equilibrated in around five days. Both wells
exhibit responses to precipitation recharge and a seasonal increase in water levels throughout
the fall. A downward (recharge) vertical hydraulic gradient is evident between the two wells.

Water levels at MW23-1S and MW23-1D were monitored as the wells returned to equilibrium
after being pumped dry; this rising head data was analyzed with the Hvorslev method

(Hvorslev, 1951). For MW23-1S, the rising head recovery from being pumped dry on October 4
was analyzed and the results indicate a hydraulic conductivity of 2 x 107 m/s for the surficial
sediment at this location (Figure D-2). A hydraulic conductivity of 4 x 10"°° m/s was calculated for
the bedrock at MW23-1D for the rising head recovery following the sampling event on October 24
(Figure D-3).
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A rising head test was conducted at MW23-2 using a 1.75” diameter slug. A hydraulic conductivity
of 4 x 10°° m/s was calculated for the surficial sediment at this location (Figure D-4). This value is
higher than the 3 x 107" m/s hydraulic conductivity calculated for MW02-1S (Piteau, 2003), but
consistent with the silty gravels noted during drilling. A summary of the rising head test results is
presented in Table D-2.

4 WATER QUALITY DATA

Initial water samples were collected from all three completions on October 23, 2023 for analysis
of physical parameters, major cations, anions, dissolved metals, nutrients, and chemical oxygen
demand. Tables D-3 to D-5 present a summary of chemistry results.

The water samples collected at MW23-1S and 1D are characterized by circumneutral pH and
electrical conductivity (EC) values of 310 and 240 uS/cm, respectively. Chloride and nitrate
values from the initial sample at MW23-1S (19.6 mg/L and 1.57 mg/L-N, respectively). These
values are similar to those measured at SCKA in 2015 and 2016, and are consistent with
previous assessments that some leachate is seeping through surficial sediments under the clay
berm north of the landfill. Initial chloride and ammonia concentrations in the bedrock monitoring
well (MW23-1D) were 8.17 mg/L and 0.0213 mg/L-N, respectively, indicating little to no leachate
effect in the bedrock. Concentrations of all parameters at both monitoring wells are below
guidelines, except for:

e MW23-1S dissolved copper (0.00073 mg/L) exceeds the sample-specific dissolved copper
FWAL guideline (0.00070 mg/L);

e MW23-1S dissolved manganese (1.46 mg/L) exceeds the GCDWQ aesthetic objective
(0.02 mg/L); and

e MW23-1D dissolved lithium (0.0082 mg/L) exceeds the CSR DW guideline (0.008 mg/L).

The water sample collected at MW23-2 is characterized by circumneutral pH, low EC and TDS
values, and low chloride, sulphate, and nitrate values. The values shown are consistent with
historic values measured at MW02-1S and continue to show no signs of landfill effects. All values
are below guidelines, except for:

e pH (6.83) is below the GCDWQ aesthetic objective range (7.0 — 10.5); and

e dissolved manganese (0.0214 mg/L) slightly exceeds the GCDWQ aesthetic objective
(0.02 mg/L).

5 CONCLUSIONS AND RECOMMENDATIONS

Three monitoring wells were drilled, installed and developed on October 3 and 4, 2023. They
were sampled on October 23, 2023.

Two wells, MW23-1S and MW23-1D, are located near Stevens Creek, in the surficial sediments
and bedrock, respectively. Testing of hydraulic properties at these two wells indicates hydraulic
conductivities of about 2 x 107 m/s and 4 x 10-° m/s in the surficial sediment and bedrock
respectively. Initial water quality sampling results are consistent with previous results in the area,
indicating that some leachate seeps through the surficial sediments under the clay berm north of
the landfill towards Stevens Creek. Concentrations of all parameters analyzed were below CSR
standards.
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MW23-2 was drilled to replace MW02-1S, which was damaged and destroyed in 2015. Testing of
hydraulic properties at this well indicate a hydraulic conductivity of about 4 x 10° m/s. Water
quality is similar to historic values at MW02-1S, which this well is replacing, and show no signs of
landfill effects.

It is recommended that MW23-1D, MW23-1S and MW23-2 be incorporated into the regular
quarterly monitoring program at Alberni Valley Landfill.
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TABLE D-1
SUMMARY OF GROUNDWATER LEVELS IN 2023 MONITORING WELLS

Well ID Date Time Water Level Water Level Comments
m-btoc m-geod
4-Oct-23 8:17 AM 2.15 68.98 Prior to developing well
4-Oct-23 12:50 PM 2.19 68.94
4-Oct-23 2:37 PM 2.20 68.93
4-Oct-23 4:13 PM 2.83 68.29 After developing well
MW23-1S 5-Oct-23 11:32 AM 2.30 68.83 Overnight recovery
5-Oct-23 11:58 AM 2.30 68.83
5-Oct-23 12:30 PM 2.30 68.83
24-Oct-23 10:10 AM 1.22 69.91 Prior to Q4 Sampling event
20-Dec-23 10:30 AM 1.02 70.11 Logger Removed
4-Oct-23 8:15 AM 8.66 62.34
4-Oct-23 12:48 PM 8.48 62.52
4-Oct-23 1:17 PM 8.48 62.53
4-Oct-23 3:47 PM 8.70 62.30
4-Oct-23 4:20 PM 8.71 62.29
MW23-1D 5-Oct-23 11:34 AM 8.35 62.66 Overnight recovery
5-Oct-23 12:04 PM 8.34 62.66
5-Oct-23 12:11 PM 8.68 62.33 Well purged dry and logger placed
5-Oct-23 12:24 PM 8.55 62.46
5-Oct-23 12:30 PM 8.55 62.46
24-Oct-23 10:20 AM 3.24 67.76 Prior to Q4 Sampling event
20-Dec-23 10:30 AM 2.16 68.84 Logger removed
4-Oct-23 12:08 PM 9.65 68.63
4-Oct-23 5:07 PM 9.63 68.65
5-Oct-23 8:23 AM 9.63 68.64
MW23-2 5-Oct-23 9:34 AM 9.64 68.63
5-Oct-23 9:47 AM 9.64 68.64
5-Oct-23 10:09 AM 9.64 68.63
5-Oct-23 10:32 AM 9.64 68.63

H:\Project\1005\Tenure\2023\Drilling\Report\[Tables.xIsx]D-1 Water Levels
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SUMMARY OF RISING HEAD TESTS

TABLE D-2

Well ID Lithology Date Tested K (m/s) Test Type Analysis Type
MW23-1S Surficial 4-Oct-24 2E-07 Rising Hvorslev
Sediment
MW23-1D Bedrock 23-Oct-24 4E-09 Rising Hvorslev
MW23-2 Surficial 5-Oct-24 4E-05 Rising Hvorslev
Sediment
H:\Project\1005\Tenure\2023\Drilling\Report\[Tables.xIsx]D-2 Response Test Summary
NOTE:

1. The response test at MW23-2 was conducted using a 1.75" diameter slug. The response tests at MW23-1S and

MW23-1D were conducted on the recovery response after pumping the wells dry.
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TABLE D-3
INORGANIC CHEMISTRY DATA FOR MW23-1D

SAMPLE DATE RECEIVING WATER CRITERIA 23-Oct-23
UNITS AQUATIC DR%SKITNG CSR
LAB NAME GepwQ' LIFE WATER AQUATIC ALS
2 3
(FWAL) (OWY? LIFE (AW)
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.8
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.14
EC-Field uS/icm - - - - 240
EC-Lab uS/icm - - - - 370
Dissolved Hardness (CaCO3) mg/L - - - - 133
Total Dissolved Solids mg/L 500 - - - 238
Temperature-Field °C - - - - 9.9
DISSOLVED ANIONS
Alkalinity mg/L CaCO;, - - - _ 188
Chloride mg/L 250 150 250 1500 8.17
Sulphate mg/L 500 309 500 3090 16
DISSOLVED CATIONS
Calcium mg/L - - - - 38.5
Magnesium mg/L - - - - 8.96
Potassium mg/L - - - - 3.48
Sodium mg/L 200 - 200 - 26.4
DISSOLVED METALS
Aluminum mg/L 2.9 0.329 9.5 - 0.0622
Antimony mg/L 0.006 0.009 0.006 0.09 0.00087
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00079
Barium mg/L 2 1 1 10 0.0573
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001
Boron mg/L 5 1.2 5 12 0.535
Cadmium mg/L 0.007 0.00026 0.005 0.0025 0.0000057
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.00015
Copper mg/L 1 0.0027 1.5 0.06 0.00159
Iron mg/L 0.3 0.35 6.5 - 0.112
Lead mg/L 0.005 0.0079 0.01 0.16 <0.00005
Lithium mg/L - - 0.008 - 0.0082
Manganese mg/L 0.02 1.19 1.5 - 0.0174
Mercury ug/L 1 0.02 1 0.25 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.00946
Nickel mg/L - 0.025 0.08 1.10 0.00108
Selenium mg/L 0.05 0.002 0.01 0.02 0.000412
Silver mg/L - 0.0015 0.02 0.0150 <0.00001
Strontium mg/L 7 - 25 - 0.255
Thallium mg/L - - - 0.003 <0.00001
Tin mg/L - - 25 - 0.00352
Titanium mg/L - - - 1 0.00665
Tungsten mg/L - - 0.003 - 0.00036
Uranium mg/L 0.02 0.0085 0.02 0.085 0.00128
Vanadium mg/L - - 0.02 - 0.00109
Zinc mg/L 5 0.017 3 0.900 <0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 <0.005
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 0.0213
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 37

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table D-3 MW23-1D

NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline
for arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters
which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic
objective is shown.

. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.
Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf
Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines
for aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.

Values are based on average hardness of 133 mg/L, a pH of 7.8, DOC of 5 mg/L, and temperature of 10° C

. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08
CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.

Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 133 mg/L-CaCO3 and pH of 7.8.

. Dissolved copper FWAL guideline was calculated with BC BLM software with sample-specific parameters except for humic acid ratio (assumed value of 10)
and DOC (assumed value of 5).
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TABLE D-4
INORGANIC CHEMISTRY DATA FOR MW23-1S

SAMPLE DATE RECEIVING WATER CRITERIA 23-Oct-23
UNITS AQUATIC DRﬁ\JSKITNG CSR
LAB NAME GepwQ' LIFE WATER AQUATIC ALS
2 3
(FWAL) (OWY? LIFE (AW)
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 7.23
pH-Lab pH 7.0-10.5 6.5-9.0 - - 8.06
EC-Field uS/icm - - - - 310.1
EC-Lab uS/icm - - - - 459
Dissolved Hardness (CaCO3) mg/L - - - - 214
Total Dissolved Solids mg/L 500 - - - 272
Temperature-Field °C - - - - 10.4
DISSOLVED ANIONS
Alkalinity mg/L CaCO3 - - - - 215
Chloride mg/L 250 150 250 1500 19.6
Sulphate mg/L 500 429 500 4290 2
DISSOLVED CATIONS
Calcium mg/L - - - - 69.2
Magnesium mg/L - - - - 10.1
Potassium mg/L - - - - 0.957
Sodium mg/L 200 - 200 - 12.5
DISSOLVED METALS
Aluminum mg/L 29 0.257 9.5 - 0.004
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 0.00026
Barium mg/L 2 1 1 10 0.0603
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001
Boron mg/L 5 1.2 5 12 0.164
Cadmium mg/L 0.007 0.00037 0.005 0.0040 0.0000204
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 0.00072
Copper mg/L 1 0.00070 1.5 0.09 0.00073
Iron mg/L 0.3 0.35 6.5 - <0.01
Lead mg/L 0.005 0.012 0.01 0.16 <0.00005
Lithium mg/L - - 0.008 - <0.001
Manganese mg/L 0.02 1.55 1.5 - 1.46
Mercury ug/L 1 0.02 1 0.25 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000645
Nickel mg/L - 0.025 0.08 1.50 0.00196
Selenium mg/L 0.05 0.002 0.01 0.02 0.000104
Silver mg/L - 0.0015 0.02 0.0150 <0.00001
Strontium mg/L 7 - 25 - 0.132
Thallium mg/L - - - 0.003 0.000022
Tin mg/L - - 25 - 0.00106
Titanium mg/L - - - 1 <0.0003
Tungsten mg/L - - 0.003 - 0.00012
Uranium mg/L 0.02 0.0085 0.02 0.085 0.000299
Vanadium mg/L - - 0.02 - <0.0005
Zinc mg/L 5 0.043 3 1.650 <0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 1.57
Ammonia Nitrogen mg/L as N - 1.84 - 3.7 0.366
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 17

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table D-4 MW23-1S

NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline
for arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters
which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic

objective is shown.

. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf

Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples. Guidelines
for aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.

Values are based on average hardness of 214 mg/L, a pH of 7.2, DOC of 5 mg/L, and temperature of 10° C

. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08

CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 214 mg/L-CaCO3 and pH of 7.2.

. Dissolved copper FWAL guideline was calculated with BC BLM software with sample-specific parameters except for humic acid ratio (assumed value of 10)

and DOC (assumed value of 5).
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TABLE D-5
INORGANIC CHEMISTRY DATA FOR MW23-2

SAMPLE DATE RECEIVING WATER CRITERIA 23-Oct-23
UNITS AQUATIC DR%SKITNG CSR
LAB NAME GepwQ' LIFE WATER AQUATIC ALS
2 3
(FWAL) (OW)? LIFE (AW)
PHYSICAL TESTS
pH-Field pH 7.0-10.5 6.5-9.0 - - 6.83
pH-Lab pH 7.0-10.5 6.5-9.0 - - 7.15
EC-Field uS/icm - - - - 90
EC-Lab uS/icm - - - - 146
Dissolved Hardness (CaCO3) mg/L - - - - 57
Total Dissolved Solids mg/L 500 - - - 94
Temperature-Field °C - - - - 8.2
DISSOLVED ANIONS
Alkalinity mg/L CaCO;, - - - _ 73.2
Chloride mg/L 250 150 250 1500 2.99
Sulphate mg/L 500 218 500 2180 1.97
DISSOLVED CATIONS
Calcium mg/L - - - - 17
Magnesium mg/L - - - - 3.54
Potassium mg/L - - - - 0.126
Sodium mg/L 200 - 200 - 4.19
DISSOLVED METALS
Aluminum mg/L 29 0.140 9.5 - 0.0131
Antimony mg/L 0.006 0.009 0.006 0.09 <0.0001
Arsenic mg/L 0.01 0.005 0.01 0.05 <0.0001
Barium mg/L 2 1 1 10 0.00132
Beryllium mg/L - 0.00013 0.008 0.0015 <0.0001
Boron mg/L 5 1.2 5 12 0.062
Cadmium mg/L 0.007 0.00014 0.005 0.0015 0.000006
Chromium mg/L 0.05 0.001 0.05 0.01 <0.0005
Cobalt mg/L - 0.004 0.001 0.04 <0.0001
Copper mg/L 1 0.0004 1.5 0.03 0.00032
Iron mg/L 0.3 0.35 6.5 - 0.01
Lead mg/L 0.005 0.0049 0.01 0.16 <0.00005
Lithium mg/L - - 0.008 - <0.001
Manganese mg/L 0.02 0.86 1.5 - 0.0214
Mercury ug/L 1 0.02 1 0.25 <0.005
Molybdenum mg/L - 7.6 0.25 10 0.000064
Nickel mg/L - 0.025 0.08 0.25 <0.0005
Selenium mg/L 0.05 0.002 0.01 0.02 <0.00005
Silver mg/L - 0.000050 0.02 0.0005 <0.00001
Strontium mg/L 7 - 25 - 0.0358
Thallium mg/L - - - 0.003 <0.00001
Tin mg/L - - 25 - <0.0001
Titanium mg/L - - - 1 0.00046
Tungsten mg/L - - 0.003 - <0.0001
Uranium mg/L 0.02 0.0085 0.02 0.085 <0.00001
Vanadium mg/L - 0.02 - 0.00073
Zinc mg/L 5 0.017 3 0.075 <0.001
NUTRIENTS
Nitrate mg/L as N 10 3 10 400 0.166
Ammonia Nitrogen mg/L as N - 1.84 - 18.5 <0.005
POLLUTANT TESTS
Chemical Oxygen Demand mg/L as O - - - - 19

H:\Project\1005\Analysis\Chemistry\2023\[Tables_B-14 to B-24.xIsx]Table D-5 MW23-2

NOTES:

Bold denotes parameters which exceed GCDWQ water quality guideline. Underline denotes parameters which exceed BC FWAL guideline. FWAL guideline
for arsenic not considered relevant for groundwater. /talics denotes parameters which exceed BC CSR DW standard. Yellow highlight denotes parameters
which exceed BC CSR AW standard. "-" denotes parameter was not analysed, or a receiving water criteria was not applicable.

. GCDWQ = Guidelines for Canadian Drinking Water Quality (Health Canada, 2022). Lowest guideline of maximum acceptable concentration or aesthetic

objective is shown.

. Approved and Working Water Quality Guidelines, Science and Information Branch, Environmental Protection Division, BC Ministry of Environment.

Available: https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/water-quality-guidelines/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf

Aquatic life guidelines for cadmium (dissolved), lead, manganese, silver, and sulphate are based on total hardness, which varies between samples.
Guidelines for aluminum and zinc (dissolved) also vary with pH and DOC. Ammonia and sulphate guidelines vary with hardness, temperature, and pH.
Values are based on average hardness of 57 mg/L, a pH of 6.8, DOC of 5 mg/L, and temperature of 10° C

. Per Schedule 3.2 of the Contaminated Sites Regulation (CSR), March 2023. Available: https://www.bclaws.gov.bc.ca/civix/document/id/Ic/statreg/375_96_08

CSR AW standards for cadmium, copper, lead, nickel, silver and zinc are based on total hardness, which varies between samples.
Likewise, CSR AW ammonia standards vary with pH. Value shown appropriate for hardness of 57 mg/L-CaCO3 and pH of 6.8.

. Dissolved copper FWAL guideline was calculated with BC BLM software with sample-specific parameters except for humic acid ratio (assumed value of 10)

and DOC (assumed value of 5).
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SINGLE WELL RESPONSE TEST - Hvorslev Analysis

Borehole No: MW23-1D Test Date: Oct 24 - Oct 31, 2023
Instrument Type: Levelogger Test Start Time:  2023-10-24 11:00
Bottom of Sandpack (m): 7.9 Screen Type: 2" PVC Schedule 40
Sandpack Length (m): 2.2 Field Technician: Rebekah Manning
Hole Diameter (m): 0.11 Analyst: Rebekah Manning
Riser Diameter (m): 0.053
Static level above transducer (m): 5.64
Depth to top of screen bgs (m): 5.74
Depth to static level bgs (m): 8.68
K (m/s): 4E-09
Water Level vs. Time
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SINGLE WELL RESPONSE TEST - Hvorslev Analysis

Borehole No: MW23-1S Test Date: 04-Oct-23
Instrument Type: Levelogger Test Start Time: 4:10:00 PM
Bottom of Sandpack (m): 2.0 Screen Type: 2" PVC Schedule 40
Sandpack Length (m): 1.1 Field Technician: Rebekah Manning
Hole Diameter (m): 0.11 Analyst: Rebekah Manning
Riser Diameter (m): 0.053
Static level above transducer (m): 0.82
Depth to top of screen bgs (m): 0.89
Depth to static level bgs (m): 8.68
K (m/s): 2E-07
Water Level vs. Time
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SINGLE WELL RESPONSE TEST - Hvorslev Analysis

Borehole No: MW23-2
Instrument Type: Levelogger
Bottom of Screen (m): 11.6

Screen Length (m): 2.2

Test Date: 05-Oct-23

Test Start Time: 10:28:04 AM

Screen Type: 2" PVC Schedule 40

Field Technician: Rebekah Manning

Hole Diameter (m): 0.11 Analyst: Rebekah Manning
Riser Diameter (m): 0.053
Static level above transducer (m): 12.91
Slug length (m): 0.72 Depth to top of screen bgs (m): 9.40
Effective Slug Length (m): 0.52 Depth to static level bgs (m): 8.68
K (m/s): 4E-05 del Ho (m): -0.18
del Ho (%): 35%
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PITEAU ASSOCIATES

GEOTECHNICAL AND WATER MANAGEMENT CONSULTANTS
ATETRATECH COMPANY

Client: Alberni Clayoquot Regional District
Easting (UTM Zone 10N): 364670.3
Northing (UTM Zone 10N): 5457674.2
Ground Elevation (m-geod.): 69.98

Borehole: MW23-1D

Project: Water Quality Monitoring Program
Location: Alberni Valley Landfill

Project Number: 1005-2

Field Engineer: Rebekah Manning

Page 1 of 1

Depth
Below . . _—n . .
Lithologic Description > Standpipe Completion Remarks
Ground g
Surface ? £
° £
£ o
= [
| (=]
ft m
Ground Surface i
0—0 - Surface Completion:
| Organics : Square monument
“#— sand/bentonite | Well cover. PVC
. ’ mix stickup: 0.94 m
B Sand with Gravel Surface Seal:
- Dry, brown. Se_lnd/bentomte
| mixture:
5 50|,L”m PVC, Omto0.9m
4 soll Bentonite Chips:
= 09mto57m
R Boulder
. Sand and Gravel
10— Wet, brown bentonite chips
| Bedrock
Light grey
15—
ts
b Monitoring Well
i Assembly:
B 3 Filter Sand:
20— s filter sand 57t079m
i 5 PVC Screen:
6.4t07.9m
b — 50 mm PVC,
1 slotted
b Water Level
25— 7.54 mbg on October
4, 2023
I End of Hole

Drilling Contractor: Terratech Drilling Ltd.
Drilling Method: ODEX

Borehole Start Date: October 3, 2023
Borehole Completion Date: October 3, 2023
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Borehole: MW23-1S
GEOTECHNICAL AND WATER MANAGEMENT CONSULTANTS
ATETRATECH COMPANY
Client: Alberni Clayoquot Regional District Project: Water Quality Monitoring Program
Easting (UTM Zone 10N): 364669.8 Location: Alberni Valley Landfill
Northing (UTM Zone 10N): 5457675.3 Project Number: 1005-2
Ground Elevation (m-geod.): 69.90 Field Engineer: Rebekah Manning
Depth
Below . . _—n . .
Lithologic Description > Standpipe Completion Remarks
Ground g
Surface ? £
° s
< o
= [
pr} o
ft| m
Ground Surface .
00 : sand/bentonite | Surface Completion:
i Organlcs mix Square monument
bentonite chips | Well cover.
B PVC stickup: 1.22 m
50 mm PVC,
- Gravel with Sand solid g“"fda/‘t’)e stea_'t:
— : ; and/bentonite
. some silt, mix of grey and brown 50 mm PVC, mixture: 0 m 1o 0.2 m
slotted Bentonite Chips:
B ) 02mto09m
B filter sand
b Bedrock Water Level
_ light grey . . 0.97 mbg on October
bentonite chips 4. 2023
B Monitoring Well
10 Assembly:
- End of Hole Filter Sand:
09t0o2.0m
7] PVC Screen:
4 1.2t01.8 m
7 Bentonite Seal:
15 20to3.2m
5
20—
25—

Drilling Contractor: Terratech Drilling Ltd.
Drilling Method: ODEX

Borehole Start Date: October 3, 2023
Borehole Completion Date: October 3, 2023
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GEOTECHNICAL AND WATER MANAGEMENT CONSULTANTS
ATETRATECH COMPANY

Client: Alberni Clayoquot Regional District Project: Water Quality Monitoring Program
Easting (UTM Zone 10N): 364961.9 Location: Alberni Valley Landfill
Northing (UTM Zone 10N): 5457152.3 Project Number: 1005-2
Ground Elevation (m-geod.): 77.31 Field Engineer: Rebekah Manning
Depth
Below . . _—n . .
Lithologic Description > Standpipe Completion Remarks
Ground g
Surface = £
3 | s
K= Q
= [
pr} o
ft| m
00 Ground Surface Surface Completion:
i Sand with Gravel . Square oment
Trace silt, brown, dry, well-graded. “4— sand/bentonite | well cover. PVC
. ’ mix stickup: 0.96 m
Surface Seal:
57 50 mm PVC, | sand/bentonite
- solid mixture:
= Omto0.9m
N Bentonite Chips:
] 09mto9.4m
10— bentonite chips
Silt with Sand P
7 Brown, dry.
+ Sand with Gravel
i Trace silt. Brown-grey.
15—
ts
20—
25— Sand
i Trace gravel and silt. Brown, moist.
n Water Level
i 8.69 mbg on October
4, 2023

Drilling Contractor: Terratech Drilling Ltd.
Drilling Method: ODEX

Borehole Start Date: October 4, 2023
Borehole Completion Date: October 4, 2023
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Borehole: MW23-2
GEOTECHNICAL AND WATER MANAGEMENT CONSULTANTS
ATETRATECH COMPANY
Client: Alberni Clayoquot Regional District Project: Water Quality Monitoring Program
Easting (UTM Zone 10N): 364961.9 Location: Alberni Valley Landfill
Northing (UTM Zone 10N): 5457152.3 Project Number: 1005-2
Ground Elevation (m-geod.): 77.31 Field Engineer: Rebekah Manning
Depth
Below . . L - . .
Ground Lithologic Description > Standpipe Completion Remarks
o
Surface = £
3 | s
< Q
= [
4 (]
30
i Silty Gravel with Sand =
b Brown-grey, wet. s Monitoring Well
10 @ Assembly:
- : Filter Sand:
7 s .—filter sand 9.4t011.6m
o8 : PVC Screen:
35 g i 9.8t011.4m
—+ e 14— 50 mm PVC,
| ) "l slotted
b4
7 e 1 11.73
1 \, Bedrock
40— Nbohtgrey. .
i End of Hole
45—
T 15
50—
55—

Drilling Contractor: Terratech Drilling Ltd.
Drilling Method: ODEX

Borehole Start Date: October 4, 2023
Borehole Completion Date: October 4, 2023
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