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Monitoring ID
Borehole Depth           

(m BGS)
Easting Northing

2015 Reference 

Elevation 

Ground Surface 

(m AMSL)
1

2015 

Reference 

Elevation TOR 

(m AMSL)
1

Stick-up 

(m)

Screen 

Length 

(m)

Well 

Diameter 

(mm)

Hydraulic Conductivity

(cm/s)
Screened Unit

Date: 11-Sep-15 17-Sep-15 5-Oct-15 25-Jan-16 29-Jan-16 15-Feb-16 11-Sep-15 17-Sep-15 5-Oct-15 25-Jan-16 29-Jan-16 15-Feb-16 Primary Constituent

MW1-14 10.97 330788.539 5541791.638 171.8 172.9 1.1 4.9 11.0 166.9 160.8 6.1 50.8 5.6 6.3 6.1 6.0 - - 167.3 166.6 166.9 166.9 - - - Sand/gravel

MW2-14* 21.64 330961.402 5541591.181 173.1 173.8 0.8 15.5 21.6 157.5 151.4 6.1 50.8 14.5 14.7 15.2 14.7 - 14.6 159.4 159.1 158.6 159.1 - 159.3 - Sand/gravel (Shallow Overburden)

MW2A-16** 45.42 330961.699 5541600.583 173.1 173.9 0.8 37.5 40.5 135.6 132.6 6.1 50.8 - - - 14.5 - 14.5 - - - 159.3 - 159.3 - Sand (Deep Overburden)

MW3-14 18.59 330885.439 5541429.793 167.6 168.6 1.0 11.3 17.4 156.3 150.2 6.1 50.8 12.8 12.7 12.8 11.3 - 155.8 155.9 155.8 157.2 - - - Sand/gravel

MW4A-15 21.33 330737.351 5541583.042 168.5 169.3 0.8 19.8 21.4 148.7 147.2 1.52 50.8 3.9 4.3 4.9 4.0 - - 165.4 165.0 164.4 165.3 - - 2.2 x 10
-2 Bedrock - Igneous Rock

MW4B-15 18.28 330743.926 5541575.024 168.4 169.3 0.9 15.2 18.3 153.2 150.1 3.04 50.8 4.1 4.5 5.1 4.2 - - 165.2 164.8 164.1 165.0 - - 2.0 x 10
-2 Sand

MW5A-15 10.66 330675.167 5541325.831 191.3 191.9 0.6 9.1 10.7 182.1 180.6 1.52 50.8 9.0 9.0 8.3 7.3 - - 182.9 182.9 183.6 184.6 - - 1.4 x 10
-5 Bedrock -Basalt (Perched)

MW5B-15 8.22 330685.323 5541325.831 190.4 192.0 1.7 4.9 7.9 185.5 182.4 3.04 50.8 7.1 7.2 7.0 5.4 - - 184.9 184.9 185.0 186.6 - - - Sand/Silt with clay (Perched)

RW-98020 60.96 330012.000 5541724.000 195.6 196.9 1.3 1.8 61.0 193.8 134.7 59.1 152.4 - - - - - 17.1 - - - - - 179.9 - Bedrock - Basalt

SW15-01

McIvor Lake**
-

330439.260 5542720.740
-

-
- - - - - - - - - - 0.81

2 - - - - - - 177.9 - - -

SW15-02

Rico Lake**
-

330449.605 5541459.832
-

-
- - - - - - - - - - 0.88

2 - - - - - - 181.2 - - -

Notes:

1 - Survey completed by Upland Excavating Ltd. on March 8, 2016. Elevations measured with respect to AMSL.

2 - Reference elevations have not been measured.

* - Survey completed by Upland Excavating Ltd. on January 29 2015. Elevations measured with respect to AMSL.

** - Survey completed by Upland Excavating Ltd. on April 6, 2016. Elevations measured with respect to AMSL.

m BGS - metres below ground surface

m AMSL - metres above mean sea level

TOR - top of riser

Screened Interval 

(m BGS)

Screen Interval 

(m AMSL)

Depth to Water 

(m BTOR)

Water Level 
(3)

(m AMSL)
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Hydorgeologic Unit:

Sample Location: MW1-14 MW1-14 MW2-14 MW2-14 MW2-14 MW2A-16

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2) W-88877-091715-TDF-07 WG-88877-05102015-TE-01 W-88877-091715-TDF-05 W-88877-091715-TDF-06 WG-88877-05102015-TE-02 WG-88877-150216-JS-02

Sample Date: Schedule 6 Schedule 6 Schedule 10 9/17/2015 10/5/2015 9/17/2015 9/17/2015 10/5/2015 2/15/2016 

FWAL DW FWAL DW DW Duplicate

Parameters Units a b c d e

Field Parameters

Conductivity, field mS/cm - - - - - 0.101  0.099  0.18  0.18  0.163  0.092  

Oxidation reduction potential (ORP), field millivolts - - - - - 234  226  222  222  222  140  

pH, field s.u. 6.5-9.0 6.5-8.5 - - - 7.45  6.79  7.52  7.52  7.05  7.39  

Temperature, field Deg C 18 (12 spring/fall) (c) 15 - - - 13.75  15.68
b 12.5  12.5  15.74

b 12.42  

Total dissolved solids, field (TDS) g/L - - - - - - 0.064  - - 0.105  0.061  

Turbidity, field NTU (c) (c) - - - 250  91  OOR OOR 561  OOR 

General Chemistry

Alkalinity (as CaCO3 pH=8.3) mg/L - - - - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Alkalinity, total (as CaCO3) mg/L - - - - - 39.1  40.8  76.2  77.9  71.1  38  

Bicarbonate (as CaCO3) mg/L - - - - - 47.7  49.8  93  95  86.7  46.3  

Biochemical oxygen demand (BOD) mg/L - - - - - ND (6.0)  ND (6.0)  6.7  7.8  ND (6.0)  ND (6.0)  

Carbonate (as CaCO3) mg/L - - - - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Chemical oxygen demand (COD) mg/L - - - - - 25  19  60  65  18  25  

Chloride (dissolved) mg/L 150 250 1500 250 - 1.9  3.7  3.5  3  2.1  0.83  

Conductivity uS/cm - - - - - 91.2  100  178  180  162  85.7  

Cyanide (total) mg/L - - - - - ND (0.00054)  - ND (0.00057)  ND (0.00056)  - ND (0.00054)  

Hardness (dissolved) mg/L - - - - - 38.7  43.3  81.1  80.5  77  34.9  

Hydroxide (as CaCO3) mg/L - - - - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Oil and grease mg/L - - - - - - - - - - -

pH s.u. 6.5-9.0 6.5-8.5 - - - 7.65 J 7.85 J 8.01 J 7.96 J 7.98 J 7.85 J 

Phenols (total) mg/L 0.002 - 0.01 - - - - - - - -

Phosphorus mg/L - - - - - 0.337  0.675  0.275 J 0.387 J 0.15  0.121  

Sulfate (dissolved) mg/L [b] 500 1000 500 - 3.17  2.31  8.22  7.72  7.24  4.52  

      Hardness < 30 mg/L 128

      Hardness > 30 - 75 mg/L 218 3.17  2.31  4.52  

      Hardness > 75 - 180 mg/L 309 8.22  7.72  7.24  

      Hardness > 250 mg/L [b] TBD

Sulfide mg/L 0.002 w - - - - ND (0.0050)  0.0062
a ND (0.0050)  ND (0.0075)  0.0093

a ND (0.0019)  

Hydrogen sulfide mg/L - - 0.02 0.05 - ND (0.0050)  0.007  ND (0.0050)  ND (0.0075)  0.01  ND (0.0019)  

Total dissolved solids (TDS) mg/L - 500 (*) - - - 52 J ND (72)  108 J 100 J 94  60  

Total suspended solids (TSS) mg/L (c) - - - - 212  717  330  362  174  139  

Nutrients

Ammonia-N mg/L [d] - [a] - - 0.021  0.012  0.058 J 0.034 J 0.2  ND (0.0050)  

      Varies with pH and Temperature mg/L [d] 0.021  0.012  0.058 J 0.034 J 0.2  ND (0.0050)  

      pH < 7.0 mg/L 18.4 0.012  

      pH 7.0 - < 7.5 mg/L 18.5 0.021  0.2  ND (0.0050)  

      pH 7.5 - < 8.0 mg/L 11.3 0.058 J 0.034 J 

Nitrate (as N) mg/L 3 10 400 10 - 0.15  0.26  0.26  0.24  0.14  ND (0.10) J 

Nitrite (as N) mg/L [c] 1 [c] 3.2 - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10) J 

      Chloride < 2 mg/L mg/L 0.02 0.2 ND (0.10)  ND (0.10) J 

      Chloride 2 - < 4 mg/L mg/L 0.04 0.4 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

      Chloride 4 - < 6 mg/L mg/L 0.06 0.6

      Choride 6 - < 8 mg/L mg/L 0.08 0.8

      Chloride 8 - < 10 mg/L mg/L 0.10 1

      Chloride >= 10 mg/L mg/L 0.20 2

Nitrite/Nitrate mg/L - - 400 10 - 0.15  0.26  0.26  0.24  0.14  ND (0.10) J 

Nitrogen mg/L - - - - - 0.185  0.303  0.507  0.446  0.211  0.095  

Orthophosphate mg/L - - - - - ND (0.10) J ND (0.10)  ND (0.10) J ND (0.10) J ND (0.10)  ND (0.10) J 

Total kjeldahl nitrogen (TKN) mg/L - - - - - ND (0.10)  ND (0.10)  0.25  0.21  ND (0.10)  ND (0.10)  

Overburden Sand and Gravel Aquifer
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Hydorgeologic Unit:

Sample Location: MW1-14 MW1-14 MW2-14 MW2-14 MW2-14 MW2A-16

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
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Sample Date: Schedule 6 Schedule 6 Schedule 10 9/17/2015 10/5/2015 9/17/2015 9/17/2015 10/5/2015 2/15/2016 

FWAL DW FWAL DW DW Duplicate

Parameters Units a b c d e

Overburden Sand and Gravel Aquifer

Dissolved Metals

Aluminum (dissolved) ug/L [a] 200 - 9500 - 9 J 6.6  9.6 J 9.8 J 6.1  24.2  

      pH >= 6.5 ug/L 50 9 J 6.6  9.6 J 9.8 J 6.1  24.2  

Antimony (dissolved) ug/L 2 w 14 w 200 6 - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Arsenic (dissolved) ug/L 5 25 50 10 - 0.13  0.15  0.18  0.18  0.17  0.83  

Barium (dissolved) ug/L 1000 w 1000 10000 1000 - ND (1.0)  ND (1.0)  1.7  1.7  1.9  2.8  

Beryllium (dissolved) ug/L 0.13 w 4 w 53 - - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

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

Boron (dissolved) ug/L 1200 5000 50000 5000 - ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  

Cadmium (dissolved) ug/L [b] 5 [b] 5 - ND (0.010)  ND (0.010)  0.014  0.011  0.017  ND (0.010)  

      Hardness < = 30 ug/L 0.1

      Hardness 3.4 - 285  (calculated
b
) ug/L [b] ND (0.010)  ND (0.010)  0.014  0.011  0.017  ND (0.010)  

      Hardness 30 - < 90 ug/L 0.3 ND (0.010)  ND (0.010)  0.014  0.011  0.017  ND (0.010)  

      Hardness 90 - < 150 ug/L 0.5

      Hardness 450 - < 500 [bx] ug/L 1.3

Calcium (dissolved) ug/L - - - - - 12600  14200  25500  25100  24300  11100  

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

Cobalt (dissolved) ug/L 4 - 40 - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Copper (dissolved) ug/L [b] 500 [b] 1000 - 0.33  0.44  0.72  0.85  0.99  ND (0.20)  

      Hardness < 50 ug/L 2 20 0.33  0.44  ND (0.20)  

      Hardness 50 - < 75 ug/L 30

      Hardness 75 - < 100 ug/L 40 0.72  0.85  0.99  

      Hardness 125 - < 150 ug/L 60

      Hardness >= 50 (calculated
c
) ug/L [b] 0.72  0.85  0.99  

      Hardness >= 200 ug/L 90

Iron (dissolved) ug/L 350 - - 6500 - 53.9  7.5  ND (5.0)  5.1  9.5  ND (5.0)  

Lead (dissolved) ug/L [b] 50 [b] 10 - ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

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

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

      Hardness 100 - < 200 ug/L 60

      Hardness dependent (calculated
d
) ug/L [b] ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

      Hardness >= 300 ug/L 160

Lithium (dissolved) ug/L 14 w - - - 730 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Magnesium (dissolved) ug/L - - - 100000 - 1740  1870  4250  4300  3920  1730  

Manganese (dissolved) ug/L [b] 50 (*) - 550 550 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  16.2  

      Hardness dependent (calculated
e
) ug/L [b] ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  16.2  

Mercury (dissolved) ug/L 0.02 1 1 1 - ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

Molybdenum (dissolved) ug/L 1000 250 10000 250 - ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  8.7  

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

      Hardness < 60 ug/L 25 250 ND (1.0)  ND (1.0)  ND (1.0)  

      Hardness 60 - < 120 ug/L 65 650 ND (1.0)  ND (1.0)  ND (1.0)  

      Hardness 120 - < 180 ug/L 110 1100

      Hardness >= 180 ug/L 150 1500

Phosphorus (dissolved) ug/L - - - - - - - - - - 17  

Potassium (dissolved) ug/L - - - - - 181  176  291  292  254  541  

Selenium (dissolved) ug/L 2 10 10 10 - 0.18  ND (0.10)  0.18  0.18  0.11  0.2  

Silicon (dissolved) ug/L - - - - - 5310  5500  6250  6500  6530  4540  

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

      Hardness < 100 ug/L 0.05 0.5 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

      Hardness >= 100 ug/L 1.5 15

Sodium (dissolved) ug/L - 200000 - 200000 - 2850  2620  4720  4630  4370  2830  

Strontium (dissolved) ug/L - - - - - 21.7  23  36.6  37.8  34.7  23.7  

Sulfur (dissolved) ug/L - - - - - ND (3000)  ND (3000)  ND (3000)  ND (3000)  3800  5500  

Thallium (dissolved) ug/L 0.8 w 2 w 3 - - ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

Tin (dissolved) ug/L - - - - 22000 ND (5.0)  ND (5.0)  5  ND (5.0)  ND (5.0)  ND (5.0)  

Titanium (dissolved) ug/L 2000 w - 1000 - - ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

Uranium (dissolved) ug/L 8.5 w 20 3000 20 20 ND (0.10)  0.13  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

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

Zinc (dissolved) ug/L [b] 5000 [b] 5000 - ND (5.0)  8.7  ND (5.0)  ND (5.0)  5  ND (5.0)  

      Hardness < 90 ug/L 7.5 75 ND (5.0)  8.7
a ND (5.0)  ND (5.0)  5  ND (5.0)  

      Hardness 100 - < 200 ug/L 900

      Hardness 400 - < 500 [bx] ug/L 3150

      Hardness >= 90 (calculated
f
) ug/L [b]

Zirconium (dissolved) ug/L - - - - - ND (0.50)  ND (0.50) J ND (0.50)  ND (0.50)  ND (0.50) J ND (0.50)  
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Hydorgeologic Unit:

Sample Location: MW1-14 MW1-14 MW2-14 MW2-14 MW2-14 MW2A-16

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2) W-88877-091715-TDF-07 WG-88877-05102015-TE-01 W-88877-091715-TDF-05 W-88877-091715-TDF-06 WG-88877-05102015-TE-02 WG-88877-150216-JS-02

Sample Date: Schedule 6 Schedule 6 Schedule 10 9/17/2015 10/5/2015 9/17/2015 9/17/2015 10/5/2015 2/15/2016 

FWAL DW FWAL DW DW Duplicate

Parameters Units a b c d e

Overburden Sand and Gravel Aquifer

PAH

2-Methylnaphthalene ug/L - - - - - - - - -

Acenaphthene ug/L 60 - - - - - - - -

Acenaphthylene ug/L - - - - - - - - -

Acridine ug/L 0.5 - - - - - - - -

Anthracene ug/L 1 - - - - - - - -

Benzo(a)anthracene ug/L 1 - - - - - - - -

Benzo(a)pyrene ug/L 0.1 0.01 - - - - - - -

Benzo(b)fluoranthene/Benzo(j)fluoranthene ug/L - - - - - - - - -

Benzo(b)pyridine (Quinoline) ug/L 34 - - - - - - - -

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

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

Chrysene ug/L 1 - - - - - - - -

Dibenz(a,h)anthracene ug/L - - - - - - - - -

Fluoranthene ug/L 2 - - - - - - - -

Fluorene ug/L 120 - - - - - - - -

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

Naphthalene ug/L 10 - - - - - - - -

PAH high molecular weight ug/L - - - - - - - - -

PAH low molecular weight ug/L - - - - - - - - -

Phenanthrene ug/L 3 - - - - - - - -

Pyrene ug/L 0.2 - - - - - - - -

Total PAH ug/L - - - - - - - - -

Petroleum Products - - - - - -

Extractable Petroleum Hydrocarbons (C10-C19) mg/L 5 5 - - - - - - -

Extractable Petroleum Hydrocarbons (C19-C32) mg/L - - - - - - - - -

HEPH (C19-C32 less PAH) mg/L - - - - - - - - -

LEPH (C10-C19 less PAH) mg/L 0.5 - - - - - - - -

Total Petroleum Hydrocarbons VPH (C6-C10)LessBTEX mg/L 1.5 - - - - - - - -

Total Petroleum Hydrocarbons VH (C6-C10) mg/L 15 15 - - - - - - -

Volatile Organic Compounds - - - - - -

1,1,1,2-Tetrachloroethane ug/L - - 26 - - - - - -

1,1,1-Trichloroethane ug/L - - 10000 - - - - - -

1,1,2,2-Tetrachloroethane ug/L - - 3.4 - - - - - -

1,1,2-Trichloroethane ug/L - - 12 - - - - - -

1,1-Dichloroethane ug/L - - 3700 - - - - - -

1,1-Dichloroethene ug/L - 14 - - - - - - -

1,2,3-Trichlorobenzene ug/L 80 - - - - - - - -

1,2,4-Trichlorobenzene ug/L 240 - - - - - - - -

1,2-Dibromoethane (Ethylene dibromide) ug/L - - 0.34 - - - - - -

1,2-Dichlorobenzene ug/L 7 3 - - - - - - -

1,2-Dichloroethane ug/L 1000 5 - - - - - - -

1,2-Dichloropropane ug/L - - 9.9 - - - - - -

1,3-Butadiene ug/L - - 6.1 - - - - - -

1,3-Dichlorobenzene ug/L 1500 - - - - - - - -

1,4-Dichlorobenzene ug/L 260 1 - - - - - - -
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Hydorgeologic Unit:

Sample Location: MW1-14 MW1-14 MW2-14 MW2-14 MW2-14 MW2A-16

Sample ID: BC WQG
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BC WQG
(1)

BC CSR
(2)
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FWAL DW FWAL DW DW Duplicate

Parameters Units a b c d e

Overburden Sand and Gravel Aquifer

Benzene ug/L 4000 5 - - - - - - -

Bromobenzene ug/L - - 730 - - - - - -

Bromodichloromethane ug/L - 16 16 - - - - - -

Bromoform ug/L - 100 100 - - - - - -

Bromomethane (Methyl bromide) ug/L - - 51 - - - - - -

Carbon tetrachloride ug/L 130 5 - - - - - - -

Chlorobenzene ug/L 13 30 - - - - - - -

Chloroethane ug/L - - 46 - - - - - -

Chloroform (Trichloromethane) ug/L 20  100 - - - - - - -

Chloromethane (Methyl chloride) ug/L - - 950 - - - - - -

cis-1,2-Dichloroethene ug/L - - 370 - - - - - -

cis-1,3-Dichloropropene ug/L - - - - - - - - -

Dibromochloromethane ug/L - 100 100 - - - - - -

Dibromomethane ug/L - - 370 - - - - - -

Dichlorodifluoromethane (CFC-12) ug/L - - 7300 - - - - - -

Ethylbenzene ug/L 2000 2.4 - - - - - - -

Hexachlorobutadiene ug/L 1 - 8.6 - - - - - -

m&p-Xylenes ug/L - - - - - - - - -

Methyl tert butyl ether (MTBE) ug/L 34000 15 15 - - - - - -

Methylene chloride ug/L 980 50 - - - - - - -

o-Xylene ug/L - - - - - - - - -

Styrene ug/L 720 - - - - - - - -

Tetrachloroethene ug/L 1100 30 - - - - - - -

Toluene ug/L 390 24 - - - - - - -

trans-1,2-Dichloroethene ug/L - - 730 - - - - - -

trans-1,3-Dichloropropene ug/L - - - - - - - - -

Trichloroethene ug/L 200 5 - - - - - - -

Trichlorofluoromethane (CFC-11) ug/L - - 11000 - - - - - -

Trifluorotrichloroethane (CFC-113) ug/L - - 1000000 - - - - - -

Vinyl chloride ug/L - 2 2 - - - - - -

Xylenes (total) ug/L - 300 - - - - - - -

Notes:
(1)

British Columbia Approved Water Quality Guidelines (WQG), 2006 Edition or Canadian Drinking Guidelines unless otherwise stated.
(2)

Bristish Columbia Contaminated Sites Regulation (CSR)
a 

Exceeds BC WQG Freshwater Aquatic Life (FWAL) Guideline.
b

Exceeds BC WQG Drinking Water (DW) Guideline.
c

Exceeds BC CSR Schedule 6 Freshwater Aquatic Life (FWAL) Guideline.
d

Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e

Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

[a] Limit varies with pH.

[b] Limit varies with Hardness.

[bx]

[b] TBD Limit varies with Hardness. Determined on a site-specific basis.

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

[d] Limit varies with pH and Temperature.

[e] Background dependent. Not evaluated until background limits established.

Exceeds guideline.

ND Not detected at the associated reporting limit.

OOR Out of range.

(c) Background dependant.  Background location not established.

w Values reported from BC MOE - Working Water Quality Guidelines for British Columbia (2015).

* Aesthetic objective

J The analyte was positively identified; the associated numerical value is the estimated concentration of the analyte in the sample.

calculation
a

Exp(1.6-3.327*pH+0.402*pH^2)

calculation
b

(10^((0.86*LOG(HARDNESS))-3.2))/1000

calculation
c

(0.04* hardness)/1000

calculation
d

3.31 + e(1.273 ln (mean hardness) - 4.704)

calculation
e

 0.01102*hardness+0.54 

calculation
f

7.5 + 0.75 x (hardness -90)

calculation
g

((-51.73)+(92.57*(LOG(hardness)/LOG(10))))*0.01

-      Currently no Standard/Guideline.

Limit varies with Hardness. Limit as per Protocol 10 - Hardness Dependent Site-Specific Freshwater Water Quality Standards for Cadmium and 

Zinc.
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Table 4.0

Groundwater Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 5 of 8

Hydorgeologic Unit:

Sample Location:

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2)

Sample Date: Schedule 6 Schedule 6 Schedule 10

FWAL DW FWAL DW DW

Parameters Units a b c d e

Field Parameters

Conductivity, field mS/cm - - - - -

Oxidation reduction potential (ORP), field millivolts - - - - -

pH, field s.u. 6.5-9.0 6.5-8.5 - - -

Temperature, field Deg C 18 (12 spring/fall) (c) 15 - - -

Total dissolved solids, field (TDS) g/L - - - - -

Turbidity, field NTU (c) (c) - - -

General Chemistry

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

Alkalinity, total (as CaCO3) mg/L - - - - -

Bicarbonate (as CaCO3) mg/L - - - - -

Biochemical oxygen demand (BOD) mg/L - - - - -

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

Chemical oxygen demand (COD) mg/L - - - - -

Chloride (dissolved) mg/L 150 250 1500 250 -

Conductivity uS/cm - - - - -

Cyanide (total) mg/L - - - - -

Hardness (dissolved) mg/L - - - - -

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

Oil and grease mg/L - - - - -

pH s.u. 6.5-9.0 6.5-8.5 - - -

Phenols (total) mg/L 0.002 - 0.01 - -

Phosphorus mg/L - - - - -

Sulfate (dissolved) mg/L [b] 500 1000 500 -

      Hardness < 30 mg/L 128

      Hardness > 30 - 75 mg/L 218

      Hardness > 75 - 180 mg/L 309

      Hardness > 250 mg/L [b] TBD

Sulfide mg/L 0.002 w - - - -

Hydrogen sulfide mg/L - - 0.02 0.05 -

Total dissolved solids (TDS) mg/L - 500 (*) - - -

Total suspended solids (TSS) mg/L (c) - - - -

Nutrients

Ammonia-N mg/L [d] - [a] - -

      Varies with pH and Temperature mg/L [d]

      pH < 7.0 mg/L 18.4

      pH 7.0 - < 7.5 mg/L 18.5

      pH 7.5 - < 8.0 mg/L 11.3

Nitrate (as N) mg/L 3 10 400 10 -

Nitrite (as N) mg/L [c] 1 [c] 3.2 -

      Chloride < 2 mg/L mg/L 0.02 0.2

      Chloride 2 - < 4 mg/L mg/L 0.04 0.4

      Chloride 4 - < 6 mg/L mg/L 0.06 0.6

      Choride 6 - < 8 mg/L mg/L 0.08 0.8

      Chloride 8 - < 10 mg/L mg/L 0.10 1

      Chloride >= 10 mg/L mg/L 0.20 2

Nitrite/Nitrate mg/L - - 400 10 -

Nitrogen mg/L - - - - -

Orthophosphate mg/L - - - - -

Total kjeldahl nitrogen (TKN) mg/L - - - - -

MW3-14 MW3-14 MW4B-15 MW4B-15 RW-98020 MW4A-15 MW4A-15 MW4A-15 MW5A-15 MW5A-15 MW5B-15

W-88877-091715-TDF-04 WG-88877-05102015-TE-03 W-88877-091715-TDF-02 WG-88877-06102015-TE-07 WG-88877-150216-JS-01 W-88877-091715-TDF-01 WG-88877-06102015-TE-08 WG-88877-06102015-TE-09 W-88877-091715-TDF-03 WG-88877-05102015-TE-05 WG-88877-05102015-TE-04

9/17/2015 10/5/2015 9/17/2015 10/6/2015 2/15/2016 9/17/2015 10/6/2015 10/6/2015 9/17/2015 10/5/2015 10/5/2015 

Duplicate

0.251  0.157  0.238  0.283  0.135  0.221  0.323  0.323  0.459  0.329  0.404  

194  231  174  92  333  131  89  89  162  177  229  

7.4  7.06  7.83  6.95  6.58  7.97  7.7  7.7  7.92  7.98  7  

12.98  14.34  15.52
b 11.92  8.05  17.61

b 11.5  11.5  14.12  16.61
b

16.99
b

- 0.101  - 0.184  0.088  - 0.21  0.21  - 0.216  0.264  

OOR OOR 7.4  2.5  6.2  8.1  2.6  2.6  500  92  36.1  

ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

37.8  40.5  66.4  15.4  58.6  91.4  72 J 102 J 117  121  160  

46.1  49.4  80.9  18.8  71.4  112  87.9 J 124 J 143  148  195  

ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  6.5  ND (6.0)  ND (6.0)  

ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

21  66  ND (10)  12  ND (10)  ND (10)  ND (10)  ND (10)  163  26  ND (10)  

5.3  9.6  24  6.2  2.4  24  27  26  20  15  3  

111  121  240  55.5  124  283  251 J 309 J 487  342  338  

ND (0.00091)  - ND (0.00080)  - ND (0.00057)  0.00078  - - ND (0.00119)  - -

47.6  56.1  21.2  16.8  53.3  43  23.5 J 52.2 J 135  126  141  

ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

- - ND (1.0)  - - ND (1.0)  - - - ND (1.0)  ND (1.0)  

7.83 J 7.73 J 7.8 J 7.48 J 7.14 J 8.12 J 8 J 8.16 J 8.15 J 8.13 J 8.03 J 

- - ND (0.0010)  - - ND (0.0010)  - - - ND (0.0010)  ND (0.0010)  

0.123  1.47  0.02  ND (0.0050)  0.013  0.0162  0.0184 J 0.0108 J 2.64  0.0746  ND (0.0050)  

5.78  5.62  5.68  ND (0.50)  3.72  6.3  6.26  6.84  87.5  31.4  3.32  

5.68  ND (0.50)  

5.78  5.62  3.72  6.3  

87.5  31.4  3.32  

6.26  6.84  

ND (0.0050)  0.027
a ND (0.0058)  ND (0.0019)  ND (0.0019)  ND (0.0078)  ND (0.0019)  ND (0.0019)  ND (0.0050)  0.01

a ND (0.0019)  

ND (0.0050)  0.029
c ND (0.0058)  ND (0.0019)  ND (0.0019)  ND (0.0078)  ND (0.0019)  ND (0.0019)  ND (0.0050)  0.011  ND (0.0019)  

78 J ND (82)  162  ND (58)  58  146 J 158 J 204 J 292 J 222  186  

59  882  ND (4.0)  ND (4.0)  13.8  ND (4.0)  ND (4.0)  ND (4.0)  4540  280  30.5  

0.017  0.15  0.015  0.012  ND (0.0050)  0.018  0.02  0.017  0.026  0.019  0.021  

0.017  0.15  0.015  0.012  ND (0.0050)  0.018  0.02  0.017  0.026  0.019  0.021  

0.012  ND (0.0050)  

0.017  0.15  0.021  

0.015  0.018  0.02  0.017  0.026  0.019  

0.49  0.54  0.9  ND (0.10)  0.15 J 0.9  0.77 J 1.11 J ND (0.10)  0.29  1.33  

ND (0.10)  0.11  ND (0.10)  ND (0.10)  ND (0.10) J ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

ND (0.10) J ND (0.10)  

ND (0.10)  

ND (0.10)  

0.11
a

ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

0.49  0.65  0.9  ND (0.10)  0.15 J 0.9  0.77 J 1.11 J ND (0.10)  0.29  1.33  

0.584  1.18  0.95  0.154  0.155  0.928  0.99 J 1.31 J 1.26  0.388  1.75  

ND (0.10) J ND (0.10)  ND (0.10) J ND (0.10)  ND (0.10) J ND (0.10) J ND (0.10)  ND (0.10)  ND (0.10) J ND (0.10)  ND (0.10)  

ND (0.10)  0.54  ND (0.10)  0.15  ND (0.10)  ND (0.10)  0.22  0.2  1.26  ND (0.10)  0.41  

Overburden Sand and Gravel Aquifer Perched AquiferBedrock Unit
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Table 4.0

Groundwater Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 6 of 8

Hydorgeologic Unit:

Sample Location:

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2)

Sample Date: Schedule 6 Schedule 6 Schedule 10

FWAL DW FWAL DW DW

Parameters Units a b c d e

Dissolved Metals

Aluminum (dissolved) ug/L [a] 200 - 9500 -

      pH >= 6.5 ug/L 50

Antimony (dissolved) ug/L 2 w 14 w 200 6 -

Arsenic (dissolved) ug/L 5 25 50 10 -

Barium (dissolved) ug/L 1000 w 1000 10000 1000 -

Beryllium (dissolved) ug/L 0.13 w 4 w 53 - -

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

Boron (dissolved) ug/L 1200 5000 50000 5000 -

Cadmium (dissolved) ug/L [b] 5 [b] 5 -

      Hardness < = 30 ug/L 0.1

      Hardness 3.4 - 285  (calculated
b
) ug/L [b]

      Hardness 30 - < 90 ug/L 0.3

      Hardness 90 - < 150 ug/L 0.5

      Hardness 450 - < 500 [bx] ug/L 1.3

Calcium (dissolved) ug/L - - - - -

Chromium (dissolved) ug/L - 50 10 50 -

Cobalt (dissolved) ug/L 4 - 40 - -

Copper (dissolved) ug/L [b] 500 [b] 1000 -

      Hardness < 50 ug/L 2 20

      Hardness 50 - < 75 ug/L 30

      Hardness 75 - < 100 ug/L 40

      Hardness 125 - < 150 ug/L 60

      Hardness >= 50 (calculated
c
) ug/L [b]

      Hardness >= 200 ug/L 90

Iron (dissolved) ug/L 350 - - 6500 -

Lead (dissolved) ug/L [b] 50 [b] 10 -

      Hardness < 50 ug/L 40

      Hardness 50 - < 100 ug/L 50

      Hardness 100 - < 200 ug/L 60

      Hardness dependent (calculated
d
) ug/L [b]

      Hardness >= 300 ug/L 160

Lithium (dissolved) ug/L 14 w - - - 730

Magnesium (dissolved) ug/L - - - 100000 -

Manganese (dissolved) ug/L [b] 50 (*) - 550 550

      Hardness dependent (calculated
e
) ug/L [b]

Mercury (dissolved) ug/L 0.02 1 1 1 -

Molybdenum (dissolved) ug/L 1000 250 10000 250 -

Nickel (dissolved) ug/L [b] - [b] - -

      Hardness < 60 ug/L 25 250

      Hardness 60 - < 120 ug/L 65 650

      Hardness 120 - < 180 ug/L 110 1100

      Hardness >= 180 ug/L 150 1500

Phosphorus (dissolved) ug/L - - - - -

Potassium (dissolved) ug/L - - - - -

Selenium (dissolved) ug/L 2 10 10 10 -

Silicon (dissolved) ug/L - - - - -

Silver (dissolved) ug/L [b] - [b] - -

      Hardness < 100 ug/L 0.05 0.5

      Hardness >= 100 ug/L 1.5 15

Sodium (dissolved) ug/L - 200000 - 200000 -

Strontium (dissolved) ug/L - - - - -

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

Thallium (dissolved) ug/L 0.8 w 2 w 3 - -

Tin (dissolved) ug/L - - - - 22000

Titanium (dissolved) ug/L 2000 w - 1000 - -

Uranium (dissolved) ug/L 8.5 w 20 3000 20 20

Vanadium (dissolved) ug/L - - - - -

Zinc (dissolved) ug/L [b] 5000 [b] 5000 -

      Hardness < 90 ug/L 7.5 75

      Hardness 100 - < 200 ug/L 900

      Hardness 400 - < 500 [bx] ug/L 3150

      Hardness >= 90 (calculated
f
) ug/L [b]

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

MW3-14 MW3-14 MW4B-15 MW4B-15 RW-98020 MW4A-15 MW4A-15 MW4A-15 MW5A-15 MW5A-15 MW5B-15

W-88877-091715-TDF-04 WG-88877-05102015-TE-03 W-88877-091715-TDF-02 WG-88877-06102015-TE-07 WG-88877-150216-JS-01 W-88877-091715-TDF-01 WG-88877-06102015-TE-08 WG-88877-06102015-TE-09 W-88877-091715-TDF-03 WG-88877-05102015-TE-05 WG-88877-05102015-TE-04

9/17/2015 10/5/2015 9/17/2015 10/6/2015 2/15/2016 9/17/2015 10/6/2015 10/6/2015 9/17/2015 10/5/2015 10/5/2015 

Duplicate

Overburden Sand and Gravel Aquifer Perched AquiferBedrock Unit

127 J 9.4  9.9 J 18.4  10.6  10.6 J 16.6 J 8.5 J 17.2 J 12  16.3  

127 J
a 9.4  9.9 J 18.4  10.6  10.6 J 16.6 J 8.5 J 17.2 J 12  16.3  

ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

0.17  ND (0.10)  0.21  0.15  1.1  0.56  0.26 J 0.42 J 0.91  0.89  0.22  

2.9  1.7  2.8  2.1  4.4  12.4  2.1 J 15.5 J 16  12.2  23.2  

ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  ND (50)  78  90  ND (50)  

0.016  0.012  0.019  0.011  ND (0.010)  0.01  0.019  0.025  0.027  0.029  0.059  

0.019  0.011  

0.016  0.012  0.019  0.011  ND (0.010)  0.01  0.027  0.029  0.059  

0.016  0.012  ND (0.010)  0.01  

0.027  0.029  0.059  

0.019  0.025  

13700  16500  6660  4770  16000  14500  7280 J 17900 J 40000  36600  49700  

ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  1.4  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  0.5  ND (0.50)  0.67  

1.59  0.3  1.26  1.02  1.71  0.36  0.54  0.43  1  1.59  0.97  

1.59  1.26  1.02  0.36  

0.3  1.71  

1  1.59  0.97  

0.3  1.71  0.54  0.43  1  1.59  0.97  

0.54  0.43  

305  10.1  9.9  162  20.1  5.9  17.5 J 6.1 J 8.2  14.7  ND (5.0)  

ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

ND (0.20)  ND (0.20)  

ND (0.20)  ND (0.20)  ND (0.20)  

ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

ND (0.20)  ND (0.20)  

ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

3230  3620  1120  1190  3230  1630  1300 J 1820 J 8570  8480  4010  

20  ND (1.0)  7.1  24  8.5  42.4  1.8 J 19.8 J 167
b

163
b

226
b

20  ND (1.0)  7.1  24  8.5  42.4  1.8 J 19.8 J 167  163  226  

ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  1  ND (1.0)  ND (1.0)  6  2.8  ND (1.0)  

ND (1.0)  ND (1.0)  ND (1.0)  2.2  ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  2.4  1.8  ND (1.0)  

ND (1.0)  ND (1.0)  ND (1.0)  2.2  ND (1.0)  ND (1.0)  

2.4  1.8  ND (1.0)  

ND (1.0)  ND (1.0)  

- - - - ND (10)  - - - - - -

212  190  237  187  132  435  288 J 476 J 1670  1280  489  

0.22  0.24  0.47  ND (0.10)  0.68  0.38  0.46  0.56  1.07  0.53  0.23  

7700  8240  7940  1480  6480  8010  8810  8730  5010  6810  4720  

ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

2910  5150  44800  4700  5130  44200  45000  49100  46000  23200  9350  

22.6  31  36.3  15.1  73  40.5  42.3  50.8  125  101  67.2  

ND (3000)  ND (3000)  ND (3000)  3600  5500  ND (3000)  4500  4600  24500  12500  3000  

ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  ND (0.050)  

ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

9.7  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  0.12  ND (0.10)  ND (0.10)  1.8  0.77  0.16  

ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

ND (5.0)  ND (5.0)  7.7  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  10.7  6.5  

ND (5.0)  ND (5.0)  7.7
a ND (5.0)  ND (5.0)  ND (5.0)  

ND (5.0)  10.7  6.5  

ND (5.0)  ND (5.0)  

ND (5.0)  ND (5.0)  ND (5.0)  10.7  6.5  

ND (0.50)  ND (0.50) J ND (0.50)  ND (0.50) J ND (0.50)  ND (0.50)  ND (0.50) J ND (0.50) J ND (0.50)  ND (0.50) J 3.67 J 

GHD 088877 (02)



Table 4.0

Groundwater Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 7 of 8

Hydorgeologic Unit:

Sample Location:

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2)

Sample Date: Schedule 6 Schedule 6 Schedule 10

FWAL DW FWAL DW DW

Parameters Units a b c d e

PAH

2-Methylnaphthalene ug/L - - -

Acenaphthene ug/L 60 - -

Acenaphthylene ug/L - - -

Acridine ug/L 0.5 - -

Anthracene ug/L 1 - -

Benzo(a)anthracene ug/L 1 - -

Benzo(a)pyrene ug/L 0.1 0.01 -

Benzo(b)fluoranthene/Benzo(j)fluoranthene ug/L - - -

Benzo(b)pyridine (Quinoline) ug/L 34 - -

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

Benzo(k)fluoranthene ug/L - - -

Chrysene ug/L 1 - -

Dibenz(a,h)anthracene ug/L - - -

Fluoranthene ug/L 2 - -

Fluorene ug/L 120 - -

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

Naphthalene ug/L 10 - -

PAH high molecular weight ug/L - - -

PAH low molecular weight ug/L - - -

Phenanthrene ug/L 3 - -

Pyrene ug/L 0.2 - -

Total PAH ug/L - - -

Petroleum Products

Extractable Petroleum Hydrocarbons (C10-C19) mg/L 5 5 -

Extractable Petroleum Hydrocarbons (C19-C32) mg/L - - -

HEPH (C19-C32 less PAH) mg/L - - -

LEPH (C10-C19 less PAH) mg/L 0.5 - -

Total Petroleum Hydrocarbons VPH (C6-C10)LessBTEX mg/L 1.5 - -

Total Petroleum Hydrocarbons VH (C6-C10) mg/L 15 15 -

Volatile Organic Compounds

1,1,1,2-Tetrachloroethane ug/L - - 26

1,1,1-Trichloroethane ug/L - - 10000

1,1,2,2-Tetrachloroethane ug/L - - 3.4

1,1,2-Trichloroethane ug/L - - 12

1,1-Dichloroethane ug/L - - 3700

1,1-Dichloroethene ug/L - 14 -

1,2,3-Trichlorobenzene ug/L 80 - -

1,2,4-Trichlorobenzene ug/L 240 - -

1,2-Dibromoethane (Ethylene dibromide) ug/L - - 0.34

1,2-Dichlorobenzene ug/L 7 3 -

1,2-Dichloroethane ug/L 1000 5 -

1,2-Dichloropropane ug/L - - 9.9

1,3-Butadiene ug/L - - 6.1

1,3-Dichlorobenzene ug/L 1500 - -

1,4-Dichlorobenzene ug/L 260 1 -

MW3-14 MW3-14 MW4B-15 MW4B-15 RW-98020 MW4A-15 MW4A-15 MW4A-15 MW5A-15 MW5A-15 MW5B-15

W-88877-091715-TDF-04 WG-88877-05102015-TE-03 W-88877-091715-TDF-02 WG-88877-06102015-TE-07 WG-88877-150216-JS-01 W-88877-091715-TDF-01 WG-88877-06102015-TE-08 WG-88877-06102015-TE-09 W-88877-091715-TDF-03 WG-88877-05102015-TE-05 WG-88877-05102015-TE-04

9/17/2015 10/5/2015 9/17/2015 10/6/2015 2/15/2016 9/17/2015 10/6/2015 10/6/2015 9/17/2015 10/5/2015 10/5/2015 

Duplicate

Overburden Sand and Gravel Aquifer Perched AquiferBedrock Unit

- - ND (0.10)  - - ND (0.10)  - - - ND (0.10)  ND (0.10)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.010)  - - ND (0.010)  - - - ND (0.010)  ND (0.010)  

- - ND (0.010)  - - ND (0.010)  - - - ND (0.010)  ND (0.010)  

- - ND (0.0090)  - - ND (0.0090)  - - - ND (0.0090)  ND (0.0090)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.24)  - - ND (0.24)  - - - ND (0.24)  ND (0.24)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.020)  - - ND (0.020)  - - - ND (0.020)  ND (0.020)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.10)  - - ND (0.10)  - - - ND (0.10)  ND (0.10)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.24)  - - ND (0.24)  - - - ND (0.24)  ND (0.24)  

- - ND (0.050)  - - ND (0.050)  - - - ND (0.050)  ND (0.050)  

- - ND (0.020)  - - ND (0.020)  - - - ND (0.020)  ND (0.020)  

- - ND (0.24)  - - ND (0.24)  - - - ND (0.24)  ND (0.24)  

- - - - - - -

- - ND (0.20)  - - ND (0.20)  - - - ND (0.20)  ND (0.20)  

- - ND (0.20)  - - ND (0.20)  - - - ND (0.20)  ND (0.20)  

- - ND (0.20)  - - ND (0.20)  - - - ND (0.20)  ND (0.20)  

- - ND (0.20)  - - ND (0.20)  - - - ND (0.20)  ND (0.20)  

- - ND (0.3)  - - ND (0.3)  - - - - -

- - ND (0.3)  - - ND (0.3)  - - - - -

- - - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (2.0)  - - ND (2.0)  - - - - -

- - ND (2.0)  - - ND (2.0)  - - - - -

- - ND (0.20)  - - ND (0.20)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (5.0)  - - ND (5.0)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

GHD 088877 (02)



Table 4.0

Groundwater Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 8 of 8

Hydorgeologic Unit:

Sample Location:

Sample ID: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2)

Sample Date: Schedule 6 Schedule 6 Schedule 10

FWAL DW FWAL DW DW

Parameters Units a b c d e

Benzene ug/L 4000 5 -

Bromobenzene ug/L - - 730

Bromodichloromethane ug/L - 16 16

Bromoform ug/L - 100 100

Bromomethane (Methyl bromide) ug/L - - 51

Carbon tetrachloride ug/L 130 5 -

Chlorobenzene ug/L 13 30 -

Chloroethane ug/L - - 46

Chloroform (Trichloromethane) ug/L 20  100 -

Chloromethane (Methyl chloride) ug/L - - 950

cis-1,2-Dichloroethene ug/L - - 370

cis-1,3-Dichloropropene ug/L - - -

Dibromochloromethane ug/L - 100 100

Dibromomethane ug/L - - 370

Dichlorodifluoromethane (CFC-12) ug/L - - 7300

Ethylbenzene ug/L 2000 2.4 -

Hexachlorobutadiene ug/L 1 - 8.6

m&p-Xylenes ug/L - - -

Methyl tert butyl ether (MTBE) ug/L 34000 15 15

Methylene chloride ug/L 980 50 -

o-Xylene ug/L - - -

Styrene ug/L 720 - -

Tetrachloroethene ug/L 1100 30 -

Toluene ug/L 390 24 -

trans-1,2-Dichloroethene ug/L - - 730

trans-1,3-Dichloropropene ug/L - - -

Trichloroethene ug/L 200 5 -

Trichlorofluoromethane (CFC-11) ug/L - - 11000

Trifluorotrichloroethane (CFC-113) ug/L - - 1000000

Vinyl chloride ug/L - 2 2

Xylenes (total) ug/L - 300 -

Notes:
(1)

British Columbia Approved Water Quality Guidelines (WQG), 2006 Edition or Canadian Drinking Guidelines unless otherwise stated.
(2)

Bristish Columbia Contaminated Sites Regulation (CSR)
a 

Exceeds BC WQG Freshwater Aquatic Life (FWAL) Guideline.
b

Exceeds BC WQG Drinking Water (DW) Guideline.
c

Exceeds BC CSR Schedule 6 Freshwater Aquatic Life (FWAL) Guideline.
d

Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e

Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

[a] Limit varies with pH.

[b] Limit varies with Hardness.

[bx]

[b] TBD Limit varies with Hardness. Determined on a site-specific basis.

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

[d] Limit varies with pH and Temperature.

[e] Background dependent. Not evaluated until background limits established.

Exceeds guideline.

ND Not detected at the associated reporting limit.

OOR Out of range.

(c) Background dependant.  Background location not established.

w Values reported from BC MOE - Working Water Quality Guidelines for British Columbia (2015).

* Aesthetic objective

J The analyte was positively identified; the associated numerical value is the estimated concentration of the analyte in the sample.

calculation
a

Exp(1.6-3.327*pH+0.402*pH^2)

calculation
b

(10^((0.86*LOG(HARDNESS))-3.2))/1000

calculation
c

(0.04* hardness)/1000

calculation
d

3.31 + e(1.273 ln (mean hardness) - 4.704)

calculation
e

 0.01102*hardness+0.54 

calculation
f

7.5 + 0.75 x (hardness -90)

calculation
g

((-51.73)+(92.57*(LOG(hardness)/LOG(10))))*0.01

-      Currently no Standard/Guideline.

Limit varies with Hardness. Limit as per Protocol 10 - Hardness Dependent Site-Specific Freshwater Water Quality Standards for Cadmium and 

Zinc.

MW3-14 MW3-14 MW4B-15 MW4B-15 RW-98020 MW4A-15 MW4A-15 MW4A-15 MW5A-15 MW5A-15 MW5B-15

W-88877-091715-TDF-04 WG-88877-05102015-TE-03 W-88877-091715-TDF-02 WG-88877-06102015-TE-07 WG-88877-150216-JS-01 W-88877-091715-TDF-01 WG-88877-06102015-TE-08 WG-88877-06102015-TE-09 W-88877-091715-TDF-03 WG-88877-05102015-TE-05 WG-88877-05102015-TE-04

9/17/2015 10/5/2015 9/17/2015 10/6/2015 2/15/2016 9/17/2015 10/6/2015 10/6/2015 9/17/2015 10/5/2015 10/5/2015 

Duplicate

Overburden Sand and Gravel Aquifer Perched AquiferBedrock Unit

- - ND (0.40)  - - ND (0.40)  - - - - -

- - ND (2.0)  - - ND (2.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (0.90)  - - ND (0.90)  - - - - -

- - ND (2.0)  - - ND (2.0)  - - - - -

- - ND (0.40)  - - ND (0.40)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.40)  - - ND (0.40)  - - - - -

- - ND (4.0)  - - ND (4.0)  - - - - -

- - ND (2.0)  - - ND (2.0)  - - - - -

- - ND (0.40)  - - ND (0.40)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.40)  - - ND (0.40)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (1.0)  - - ND (1.0)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (4.0)  - - ND (4.0)  - - - - -

- - ND (2.0)  - - ND (2.0)  - - - - -

- - ND (0.50)  - - ND (0.50)  - - - - -

- - ND (0.40)  - - ND (0.40)  - - - - -

GHD 088877 (02)



Table 4.1

Surface Water Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 1 of 3

Surface Water Body:

Sample Location: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2) SW15-01 SW15-01 SW15-01 SW15-02 SW15-02 SW15-02

Sample ID: Schedule 6 Schedule 6 Schedule 10 W-88877-091815-TDF-08 WS-88877-06102015-TE-10 WS-88877-06102015-TE-11 W-88877-091815-TDF-09 W-88877-091815-TDF-10 WS-88877-05102015-TE-06

Sample Date: FWAL DW FWAL DW DW 9/18/2015 10/6/2015 10/6/2015 9/18/2015 9/18/2015 10/5/2015 

a b c d e Duplicate Duplicate

Parameters Units

Field Parameters

Conductivity, field mS/cm - - - - - 0.071  0.073  0.073  0.069  0.069  0.056  

Dissolved oxygen (DO), fieldmg/L >5 - - - - 10  8.09  8.09  6.6  6.6  2.58
a

Oxidation reduction potential (ORP), fieldmillivolts - - - - - 219  262  262  231  231  220  

pH, field s.u. 6.5-9.0 6.5-8.5 - - - 7.73  6.82  6.82  7.52  7.52  6.96  

Temperature, field Deg C 18 (12 spring/fall) (c) 15 - - - 18.11
ab

15.09
b

15.09
b

16.38
b

16.38
b

19.9
ab

Total dissolved solids, field (TDS)g/L - - - - - - 0.046  0.046  - - 0.037  

Turbidity, field NTU (c) (c) - - - 11.8  0  0  2.1  2.1  3  

General Chemistry

%difference/ion balance none - - - - - - 0.92  - - - 1  

Alkalinity (as CaCO3 pH=8.3)mg/L - - - - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Alkalinity, total (as CaCO3) mg/L - - - - - 22.5  22  21.2  14.9  14.7  105  

Bicarbonate (as CaCO3) mg/L - - - - - 27.5  26.8  25.9  18.2  17.9  128  

Biochemical oxygen demand (BOD)mg/L - - - - - ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  ND (6.0)  

Carbonate (as CaCO3) mg/L - - - - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Chemical oxygen demand (COD)mg/L - - - - - ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  ND (10)  

Chloride (dissolved) mg/L 150 250 1500 250 - 1  1.6  0.9  5.8  5.6  25  

Conductivity uS/cm - - - - - 53.1  47.1  47.8  55.3  56.5  317  

Cyanide (total) mg/L - - - - - ND (0.00062)  - - ND (0.00050)  - -

Cyanide, weak acid dissociablemg/L 0.005 - 0.05 - - - ND (0.00050)  - - - ND (0.00050)  

Hardness mg/L - - - - - 24.8  24.5  - 16.3  - 51.6  

Hardness (dissolved) mg/L - - - - - - 22.4  - - - 48.3  

Hydroxide (as CaCO3) mg/L - - - - - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

Oil and grease mg/L - - - - - ND (1.0)  - - ND (1.0)  - -

pH s.u. 6.5-9.0 6.5-8.5 - - - 7.52 J 7.54 J 7.46 J 7.45 J 7.33 J 8.18 J 

Phenolics (total) mg/L 0.002 - 0.01 - - ND (0.0010)  - - ND (0.0010)  - -

Phosphorus mg/L - - - - - ND (0.0050)  ND (0.0050)  - 0.0056  0.0053  0.0098  

Sulfate (dissolved) mg/L [b] 500 1000 500 - 3.04  2.22  3.02  0.75  1.12  8.51  

      Hardness < 30 mg/L 128 3.04  2.22  3.02  0.75  1.12  

      Hardness > 30 - 75 mg/L 218 8.51  

Sulfide mg/L 0.002 w - - - - 0.0068
a ND (0.0019)  - 0.0085

a - ND (0.0019)  

Hydrogen sulfide mg/L - - 0.02 0.05 - - ND (0.0019)  - - - ND (0.0019)  

Total dissolved solids (TDS)mg/L - 500 (*) - - - 26  ND (51)  ND (51)  32 J 44 J 192  

Total suspended solids (TSS)mg/L (c) - - - - ND (4.0)  ND (4.0) J ND (4.0) J ND (4.0)  ND (4.0)  ND (4.0)  

Nutrients

Ammonia-N mg/L [d] - [a] - - 0.016  0.02  - 0.019  0.017  0.018  

      Varies with pH and Temperaturemg/L 0.016  0.02  0.019  0.017  0.018  

      pH < 7.0 mg/L 18.4 0.02  0.018  

      pH 7.5 - < 8.0 mg/L 11.3 0.016  0.019  0.017  

      pH 8.0 - < 8.5 mg/L 3.7

Nitrate (as N) mg/L 3 10 400 10 - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  1.16  

Nitrite (as N) mg/L [c] 1 [c] 3.2 - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

      Chloride < 2 mg/L mg/L 0.02 0.2 ND (0.10)  ND (0.10)  ND (0.10)  

      Chloride 2 - < 4 mg/L mg/L 0.04 0.4

      Chloride 4 - < 6 mg/L mg/L 0.06 0.6 ND (0.10)  ND (0.10)  

      Chloride >= 10 mg/L mg/L 0.20 2 ND (0.10)  

Nitrite/Nitrate mg/L - - 400 10 - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  1.16  

Nitrogen mg/L - - - - - 0.107  0.074  - 0.159  0.175  1.41  

Orthophosphate mg/L - - - - - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Total kjeldahl nitrogen (TKN)mg/L - - - - - 0.11  ND (0.10)  - 0.16  0.17  0.25  

Total Metals

Aluminum ug/L [a] 200 - 9500 - 18.8  20.4  - 15.6  - ND (9.5)  

      pH >= 6.5 ug/L 50 18.8  20.4  15.6  ND (9.5)  

Antimony ug/L 20 w 14 w 200 6 - ND (0.50)  ND (0.50)  - ND (0.50)  - ND (0.50)  

Arsenic ug/L 5 25 50 10 - 0.12  ND (0.10)  - 0.11  - 0.37  

Barium ug/L 1000 w 1000 10000 1000 - 2.9  2.8  - 2.2  - 13.6  

Beryllium ug/L 0.13 w 4 w 53 - - ND (0.10)  ND (0.10)  - ND (0.10)  - ND (0.10)  

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

Boron ug/L 1200 5000 50000 5000 - ND (50)  ND (50)  - ND (50)  - ND (50)  

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

      Hardness < = 30 ug/L 0.1 ND (0.010)  ND (0.010)  ND (0.010)  

      Hardness 3.4 - 285  (calculated
b
)ug/L [b] ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

      Hardness 30 - < 90 ug/L 0.3 ND (0.010)  

Calcium ug/L - - - - - 8490  8460  - 4600  - 18000  

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

Cobalt ug/L 4 - 40 - - ND (0.50)  ND (0.50)  - ND (0.50)  - ND (0.50)  

Copper ug/L [b] 500 [b] 1000 - 0.51  0.67 J - 0.92  - 0.53 J 

      Hardness < 50 ug/L 2 20 0.51  0.67 J 0.92  

      Hardness < 50 ug/L 2 20 0.51  0.67 J 0.92  

      Hardness 50 - < 75 ug/L 30 0.53 J 

      Hardness >= 50 (calculated
c
)ug/L [b] 0.53 J 

Iron ug/L 1000 - - 6500 - 20  ND (29)  - 86  - ND (10)  

Lead ug/L [b] 50 [b] 10 - ND (0.20)  ND (0.20)  - ND (0.20)  - ND (0.20)  

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

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

      Hardness dependent (calculated
d
)ug/L [b] ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

Lithium ug/L 14 w - - - 730 ND (5.0)  ND (5.0)  - ND (5.0)  - ND (5.0)  

McIvor Lake Rico Lake
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Table 4.1

Surface Water Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 2 of 3

Surface Water Body:

Sample Location: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2) SW15-01 SW15-01 SW15-01 SW15-02 SW15-02 SW15-02

Sample ID: Schedule 6 Schedule 6 Schedule 10 W-88877-091815-TDF-08 WS-88877-06102015-TE-10 WS-88877-06102015-TE-11 W-88877-091815-TDF-09 W-88877-091815-TDF-10 WS-88877-05102015-TE-06

Sample Date: FWAL DW FWAL DW DW 9/18/2015 10/6/2015 10/6/2015 9/18/2015 9/18/2015 10/5/2015 

a b c d e Duplicate Duplicate

Parameters Units

McIvor Lake Rico Lake

Magnesium ug/L - - - 100000 - 868  825  - 1180  - 1600  

Manganese ug/L [b] 50 (*) - 550 550 2.5  2.5  - 25.1  - 17.7  

      Hardness dependent (calculated
e
)ug/L [b] 2.5  2.5  25.1  17.7  

Mercury ug/L 0.02 1 1 1 - ND (0.010)  ND (0.010)  - ND (0.010)  - ND (0.010)  

Molybdenum ug/L 1000 250 10000 250 - ND (1.0)  ND (1.0)  - ND (1.0)  - ND (1.0)  

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

      Hardness < 60 ug/L 25 250 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  

Potassium ug/L - - - - - 87  78  - 198  - 457  

Selenium ug/L 2 10 10 10 - ND (0.10)  ND (0.10)  - ND (0.10)  - 0.45  

Silicon ug/L - - - - - 1740  1770  - 1450  - 8800  

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

      Hardness < 100 ug/L 0.05 0.5 ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

Sodium ug/L - 200000 (*) - 200000 - 800  895  - 4510  - 42400  

Strontium ug/L - - - - - 12.2  10.4  - 15.4  - 42.1  

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

Thallium ug/L 0.8 w 2 w 3 - - ND (0.050)  ND (0.050)  - ND (0.050)  - ND (0.050)  

Tin ug/L - - - - 22000 ND (5.0)  ND (5.0)  - ND (5.0)  - ND (5.0)  

Titanium ug/L 2000 w - 1000 - - ND (5.0)  ND (5.0)  - ND (5.0)  - ND (5.0)  

Uranium ug/L 8.5 w 20 3000 20 20 ND (0.10)  ND (0.10)  - ND (0.10)  - ND (0.10)  

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

Zinc ug/L [b] 5000 [b] 5000 - ND (5.0)  ND (5.0)  - ND (5.0)  - ND (5.0)  

      Hardness < 90 ug/L 7.5 75 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

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

PAH

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

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

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

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

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

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

Benzo(a)pyrene ug/L - - 0.1 0.01 - ND (0.0090)  - - ND (0.0090)  - -

Benzo(b)fluoranthene/Benzo(j)fluorantheneug/L - - - - - ND (0.050)  - - ND (0.050)  - -

Benzo(b)pyridine (Quinoline)ug/L - - 34 - - ND (0.24)  - - ND (0.24)  - -

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

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

Chrysene ug/L - - 1 - - ND (0.050)  - - ND (0.050)  - -

Dibenz(a,h)anthracene ug/L - - - - - ND (0.050)  - - ND (0.050)  - -

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

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

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

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

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

PAH low molecular weight ug/L - - - - - ND (0.24)  - - ND (0.24)  - -

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

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

Total PAH ug/L - - - - - ND (0.24)  - - ND (0.24)  - -

Petroleum Products

Extractable Petroleum Hydrocarbons (C10-C19)mg/L - - 5 5 - ND (0.20)  - - ND (0.20)  - -

Extractable Petroleum Hydrocarbons (C19-C32)mg/L - - - - - ND (0.20)  - - ND (0.20)  - -

HEPH (C19-C32 less PAH) mg/L - - - - - ND (0.20)  - - ND (0.20)  - -

LEPH (C10-C19 less PAH) mg/L - - 0.5 - - ND (0.20)  - - ND (0.20)  - -

Total Petroleum Hydrocarbons VPH (C6-C10)LessBTEXmg/L - - 1.5 - - ND (0.3)  - - ND (0.3)  - -

Total Petroleum Hydrocarbons VH (C6-C10)mg/L - - 15 15 - ND (0.3)  - - ND (0.3)  - -
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Table 4.1

Surface Water Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 3 of 3

Surface Water Body:

Sample Location: BC WQG
(1)

BC WQG
(1)

BC CSR
(2)

BC CSR
(2)

BC CSR
(2) SW15-01 SW15-01 SW15-01 SW15-02 SW15-02 SW15-02

Sample ID: Schedule 6 Schedule 6 Schedule 10 W-88877-091815-TDF-08 WS-88877-06102015-TE-10 WS-88877-06102015-TE-11 W-88877-091815-TDF-09 W-88877-091815-TDF-10 WS-88877-05102015-TE-06

Sample Date: FWAL DW FWAL DW DW 9/18/2015 10/6/2015 10/6/2015 9/18/2015 9/18/2015 10/5/2015 

a b c d e Duplicate Duplicate

Parameters Units

McIvor Lake Rico Lake

Volatile Organic Compounds

1,1,1,2-Tetrachloroethane ug/L - - - - 26 ND (0.50)  - - ND (0.50)  - -

1,1,1-Trichloroethane ug/L - - - - 10000 ND (0.50)  - - ND (0.50)  - -

1,1,2,2-Tetrachloroethane ug/L - - - - 3.4 ND (0.50)  - - ND (0.50)  - -

1,1,2-Trichloroethane ug/L - - - - 12 ND (0.50)  - - ND (0.50)  - -

1,1-Dichloroethane ug/L - - - - 3700 ND (0.50)  - - ND (0.50)  - -

1,1-Dichloroethene ug/L - - - 14 - ND (0.50)  - - ND (0.50)  - -

1,2,3-Trichlorobenzene ug/L - - 80 - - ND (2.0)  - - ND (2.0)  - -

1,2,4-Trichlorobenzene ug/L - - 240 - - ND (2.0)  - - ND (2.0)  - -

1,2-Dibromoethane (Ethylene dibromide)ug/L - - - - 0.34 ND (0.20)  - - ND (0.20)  - -

1,2-Dichlorobenzene ug/L - - 7 3 - ND (0.50)  - - ND (0.50)  - -

1,2-Dichloroethane ug/L - - 1000 5 - ND (0.50)  - - ND (0.50)  - -

1,2-Dichloropropane ug/L - - - - 9.9 ND (0.50)  - - ND (0.50)  - -

1,3-Butadiene ug/L - - - - 6.1 ND (5.0)  - - ND (5.0)  - -

1,3-Dichlorobenzene ug/L - - 1500 - - ND (0.50)  - - ND (0.50)  - -

1,4-Dichlorobenzene ug/L - - 260 1 - ND (0.50)  - - ND (0.50)  - -

Benzene ug/L - - 4000 5 - ND (0.40)  - - ND (0.40)  - -

Bromobenzene ug/L - - - - 730 ND (2.0)  - - ND (2.0)  - -

Bromodichloromethane ug/L - - - 16 16 ND (1.0)  - - ND (1.0)  - -

Bromoform ug/L - - - 100 100 ND (1.0)  - - ND (1.0)  - -

Bromomethane (Methyl bromide)ug/L - - - - 51 ND (1.0)  - - ND (1.0)  - -

Carbon tetrachloride ug/L - - 130 5 - ND (0.50)  - - ND (0.50)  - -

Chlorobenzene ug/L - - 13 30 - ND (0.50)  - - ND (0.50)  - -

Chloroethane ug/L - - - - 46 ND (1.0)  - - ND (1.0)  - -

Chloroform (Trichloromethane)ug/L - - 20  100 - ND (1.0)  - - ND (1.0)  - -

Chloromethane (Methyl chloride)ug/L - - - - 950 ND (1.0)  - - ND (1.0)  - -

cis-1,2-Dichloroethene ug/L - - - - 370 ND (1.0)  - - ND (1.0)  - -

cis-1,3-Dichloropropene ug/L - - - - - ND (1.0)  - - ND (1.0)  - -

Dibromochloromethane ug/L - - - 100 100 ND (1.0)  - - ND (1.0)  - -

Dibromomethane ug/L - - - - 370 ND (0.90)  - - ND (0.90)  - -

Dichlorodifluoromethane (CFC-12)ug/L - - - - 7300 ND (2.0)  - - ND (2.0)  - -

Ethylbenzene ug/L - - 2000 2.4 - ND (0.40)  - - ND (0.40)  - -

Hexachlorobutadiene ug/L - - 1 - 8.6 ND (0.50)  - - ND (0.50)  - -

m&p-Xylenes ug/L - - - - - ND (0.40)  - - ND (0.40)  - -

Methyl tert butyl ether (MTBE)ug/L - - 34000 15 15 ND (4.0)  - - ND (4.0)  - -

Methylene chloride ug/L - - 980 50 - ND (2.0)  - - ND (2.0)  - -

o-Xylene ug/L - - - - - ND (0.40)  - - ND (0.40)  - -

Styrene ug/L - - 720 - - ND (0.50)  - - ND (0.50)  - -

Tetrachloroethene ug/L - - 1100 30 - ND (0.50)  - - ND (0.50)  - -

Toluene ug/L - - 390 24 - ND (0.40)  - - ND (0.40)  - -

trans-1,2-Dichloroethene ug/L - - - - 730 ND (1.0)  - - ND (1.0)  - -

trans-1,3-Dichloropropene ug/L - - - - - ND (1.0)  - - ND (1.0) J - -

Trichloroethene ug/L - - 200 5 - ND (0.50)  - - ND (0.50)  - -

Trichlorofluoromethane (CFC-11)ug/L - - - - 11000 ND (4.0)  - - ND (4.0)  - -

Trifluorotrichloroethane (CFC-113)ug/L - - - - 1000000 ND (2.0)  - - ND (2.0)  - -

Vinyl chloride ug/L - - - 2 2 ND (0.50)  - - ND (0.50)  - -

Xylenes (total) ug/L - - - 300 - ND (0.40)  - - ND (0.40)  - -

Notes:
(1)

British Columbia Approved Water Quality Guidelines (WQG), 2006 Edition or Canadian Drinking Guidelines unless otherwise stated.
(2)

Bristish Columbia Contaminated Sites Regulation (CSR)
a 

Exceeds BC WQG Freshwater Aquatic Life (FWAL) Guideline.
b

Exceeds BC WQG Drinking Water (DW) Guideline.
c

Exceeds BC CSR Schedule 6 Freshwater Aquatic Life (FWAL) Guideline.
d

Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e

Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

[a] Limit varies with pH.

[b] Limit varies with Hardness.

[bx] Limit varies with Hardness. Limit as per Protocol 10 - Hardness Dependent Site-Specific Freshwater Water Quality Standards for Cadmium and Zinc.

[b] TBD Limit varies with Hardness. Determined on a site-specific basis.

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

[d] Limit varies with pH and Temperature.

[e] Background dependent. Not evaluated until background limits established.

Exceeds guideline.

ND Not detected at the associated reporting limit.

OOR Out of range.

(c) Background dependant.  Background location not established.

w Values reported from BC MOE - Working Water Quality Guidelines for British Columbia (2015).

* Aesthetic objective

J The analyte was positively identified; the associated numerical value is the estimated concentration of the analyte in the sample.

calculation
a

Exp(1.6-3.327*pH+0.402*pH^2)

calculation
b

(10^((0.86*LOG(HARDNESS))-3.2))/1000

calculation
c

(0.04* hardness)/1000

calculation
d

3.31 + e(1.273 ln (mean hardness) - 4.704)

calculation
e

 0.01102*hardness+0.54 

calculation
f

7.5 + 0.75 x (hardness -90)

calculation
g

((-51.73)+(92.57*(LOG(hardness)/LOG(10))))*0.01

-      Currently no Standard/Guideline.
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Table 4.2

Wash Plant Analytical Results

Hydrgeological and Hydrology Characterization Report

Upland Landfill

Campbell River, British Columbia

Page 1 of 1

Sample Location: SW16-03

Sample ID: BC WQG
 (1)

BC WQG
 (1)

BC CSR 
(2)

BC CSR 
(2)

BC CSR 
(3) SW-88877-290116-JS-01

Sample Date: Schedule 6 Schedule 6 Schedule 10 1/29/2016 
FWAL DW FWAL DW DW

Parameters Units a b c d e

Field Parameters
Conductivity, field uS/cm - - - - - 0.072  
Dissolved oxygen (DO), field mg/L >5 - - - - 13.8
Oxidation reduction potential (ORP), field millivolts - - - - - 182  
pH, field s.u. 6.5-9.0 6.5-8.5 - - - 8.35  
Temperature, field Deg C18 (12 spring/fall) (c) 15 - - - 5.58  
Total dissolved solids, field (TDS) ug/L - - - - - 847  
Turbidity, field NTU (c) (c) - - - OOR 

General Chemistry
%difference/ion balance none - - - - - 1  
Alkalinity (as CaCO3 pH=8.3) mg/L - - - - - ND (0.50)  
Alkalinity, total (as CaCO3) mg/L - - - - - 23.6  
Bicarbonate (as CaCO3) mg/L - - - - - 28.8  
Biochemical oxygen demand (BOD) mg/L - - - - - ND (6.0)  
Carbonate (as CaCO3) mg/L - - - - - ND (0.50)  
Chemical oxygen demand (COD) mg/L - - - - - ND (10)  
Chloride (dissolved) mg/L 150 250 1500 250 - 3.6  
Conductivity uS/cm - - - - - 65.5  
Hardness (dissolved) mg/L - 500 - - - 26.8  
Hydrogen sulphide mg/L - - 0.02 0.05 - 0.008 J
Hydroxide (as CaCO3) mg/L - - - - - ND (0.50)  
pH s.u. 6.5-9.0 6.5-8.5 - - - 7.63 J
Phosphorus mg/L - - - - - 0.0738  
Sulfate (dissolved) mg/L [b] 500 1000 500 - 4.94  
      Hardness < 30 mg/L 128 4.94  

Sulphide mg/L 0.002 w - - - - 0.0078 J
a

Total dissolved solids (TDS) mg/L - 500 (*) - - - 32  
Total suspended solids (TSS) mg/L (c) - - - - 20  

Nutrients
Ammonia-N mg/L [d] - [a] - - 0.016  
      Varies with pH and Temperature mg/L [d] 0.016  
      pH 8.0 - < 8.5 mg/L 3.7 0.016  
Nitrate (as N) mg/L 3 10 400 10 - ND (0.10)  
Nitrite (as N) mg/L [c] 1 [c] 3.2 - ND (0.10)  
      Chloride 2 - < 4 mg/L mg/L 0.04 0.4 ND (0.10)  
Nitrite/Nitrate mg/L - - 400 10 - ND (0.10)  
Nitrogen mg/L - - - - - 0.19  
Orthophosphate mg/L - - - - - ND (0.10)  
Total kjeldahl nitrogen (TKN) mg/L - - - - - 0.19  

Dissolved Metals
Aluminum (dissolved) ug/L [a] 200 - 9500 - 53.2  

      pH >= 6.5 ug/L 50 53.2
a

Antimony (dissolved) ug/L 2 w 14 w 200 6 - ND (0.50)  
Arsenic (dissolved) ug/L 5 25 50 10 - 0.18  
Barium (dissolved) ug/L 1000 w 1000 10000 1000 - 2  
Beryllium (dissolved) ug/L 0.13 w 4 w 53 - - ND (0.10)  
Bismuth (dissolved) ug/L - - - - - ND (1.0)  
Boron (dissolved) ug/L 1200 5000 50000 5000 - ND (50)  
Cadmium (dissolved) ug/L [b] 5 [b] 5 - ND (0.010)  
      Hardness < = 30 ug/L 0.1 ND (0.010)  

      Hardness 3.4 - 285  (calculated
b
) ug/L [b] ND (0.010)  

Calcium (dissolved) ug/L - - - - - 8130  
Chromium (dissolved) ug/L - 50 10 50 - ND (1.0)  
Cobalt (dissolved) ug/L 4 - 40 - - ND (0.50)  
Copper (dissolved) ug/L [b] 500 [b] 1000 - 0.38  
      Hardness < 50 ug/L 2 20 0.38  
Iron (dissolved) ug/L 350 - - 6500 - 11.8  
Lead (dissolved) ug/L [b] 50 [b] 10 - ND (0.20)  
      Hardness < 50 ug/L 40 ND (0.20)  

      Hardness dependent (calculated
d
) ug/L [b] ND (0.20)  

Lithium (dissolved) ug/L 14 w - - - - ND (5.0)  
Magnesium (dissolved) ug/L - - - 100000 - 1580  
Manganese (dissolved) ug/L [b] 50 (*) - 550 550 20.9  

      Hardness dependent (calculated
e
) ug/L [b] 20.9  

Mercury (dissolved) ug/L 0.02 1 1 1 - ND (0.010)  
Molybdenum (dissolved) ug/L 1000 250 10000 250 - ND (1.0)  
Nickel (dissolved) ug/L [b] - [b] - - ND (1.0)  
      Hardness < 60 ug/L 25 250 ND (1.0)  
Potassium (dissolved) ug/L - - - - - 231  
Selenium (dissolved) ug/L 2 10 10 10 - 0.12  
Silicon (dissolved) ug/L - - - - - 1110  
Silver (dissolved) ug/L [b] - [b] - - ND (0.020)  
      Hardness < 100 ug/L 0.05 0.5 ND (0.020)  
Sodium (dissolved) ug/L - 200000 - - - 3100  
Strontium (dissolved) ug/L - - - - - 18.7  
Sulfur (dissolved) ug/L - - - - - ND (3000)  
Thallium (dissolved) ug/L 0.8 w 2 w 3 - - ND (0.050)  
Tin (dissolved) ug/L - - - - - ND (5.0)  
Titanium (dissolved) ug/L 2000 w - 1000 - - ND (5.0)  
Uranium (dissolved) ug/L 8.5 w 20 3000 20 - ND (0.10)  
Vanadium (dissolved) ug/L - - - - - ND (5.0)  
Zinc (dissolved) ug/L [b] 5000 [b] 5000 - ND (5.0)  
      Hardness < 90 ug/L 7.5 75 ND (5.0)  
Zirconium (dissolved) ug/L - - - - - ND (0.50)  

Notes:

(1)
British Columbia Approved Water Quality Guidelines, 2006 Edition or Canadian Drinking Guidelines unless otherwise stated. 

(2)
Contaminated Sites Regualtion (CSR) - Schedule 6 - Generic Numerical Water Standards

(3)
CSR - Schedule 10 - Generic Numerical Soil and Water Standards

a BC MOE Guidelines, Drinking Water (DW)

b BC MOE Guidelines, Freshwater Aqautic Life (FWAL)

c CSR, Schedule 6, Column II (Aquatic Life Standard) Freshwater 

d CSR, Schedule 6, Column V (Drinking Water Standard)

e CSR, Schedule 10, Column V (Drinking Water Standard)

[a] Limit varies with pH.

[b] Limit varies with Hardness.

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

[d] Limit varies with pH and Temperature.

2.3 Exceeds Standard or Guideline.

ND Not detected.  The detection limit is in brackets.

(c) Background dependant.  Background location not established.

w  A Compendium of Working Water Quality Guidelines for British Columbia (1998), 2006 Edition.

* Aesthetic objective (taste and odour concerns)

J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

calculation
b

(10^((0.86*LOG(HARDNESS))-3.2)) ug/L

calculation
d

3.31 + e(1.273 ln (mean hardness) - 4.704) ug/L

calculation
e

 0.01102*hardness+0.54 mg/L
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Report 1 - Detailed Well Record 

Well Tag Number: 39950

Owner: ISLAND READY MIX

Address: GOLD RIVER HIGHWAY NEAR DUMP

Area: CAMPBELL RIVER

WELL LOCATION:
SAYWARD Land District 

District Lot:  Plan:  Lot: 
Township:  Section: 85 Range:  
Indian Reserve:  Meridian:  Block: 

Quarter: 
Island: VANCOUVER

BCGS Number (NAD 83): 092K004112 Well: 1

Class of Well: 

Subclass of Well: 
Orientation of Well: 
Status of Well: New

Licence General Status: UNLICENSED
Well Use: Commercial and Industrial
Observation Well Number: 

Observation Well Status: 
Construction Method: Drilled

Diameter: 10.0 inches
Casing drive shoe: 

Construction Date: 1978-06-26 00:00:00

Driller: Drillwell Enterprises
Well Identification Plate Number: 
Plate Attached By: 

Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:
Well Yield:     0 (Driller's Estimate) 
Development Method: 

Pump Test Info Flag: 
Artesian Flow:      
Artesian Pressure (ft): 

Static Level: 7 feet 

WATER QUALITY:
Character: 
Colour: 

Odour: 
Well Disinfected: N
EMS ID: 

Water Chemistry Info Flag: 
Field Chemistry Info Flag: 
Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 
Water Supply System Well Name: 
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Well Depth: 55 feet

Elevation:    0  feet (ASL)
Final Casing Stick Up:  inches
Well Cap Type: 

Bedrock Depth:  feet
Lithology Info Flag: 
File Info Flag: 

Sieve Info Flag: 
Screen Info Flag: 

Site Info Details: 
Other Info Flag: 

Other Info Details: 

SURFACE SEAL:
Flag: 
Material: 

Method: 
Depth (ft): 
Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 
Method of Closure: 
Closure Sealant Material: 

Closure Backfill Material: 
Details of Closure: 

Screen from to feet Type Slot Size
Casing from to feet Diameter Material Drive Shoe
GENERAL REMARKS:

LITHOLOGY INFORMATION:
From     0 to    10 Ft.   silty gravel      
From    10 to    55 Ft.   sand & gravel      

From    55 to    55 Ft.   sand      
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 

Well Tag Number: 73577

Owner: FR FRANZEN CONSTUCTI

Address: 

Area: 

WELL LOCATION:
SAYWARD Land District 

District Lot:  Plan: 31913 Lot: 7
Township:  Section:  Range:  
Indian Reserve:  Meridian:  Block: 

Quarter: 
Island: 

BCGS Number (NAD 83): 092K004112 Well: 

Class of Well: 

Subclass of Well: 
Orientation of Well: 
Status of Well: New

Licence General Status: UNLICENSED
Well Use: Private Domestic
Observation Well Number: 

Observation Well Status: 
Construction Method: Drilled

Diameter: 0.0 inches
Casing drive shoe: 

Construction Date: 1981-03-09 00:00:00

Driller: Anderson Well Drilling
Well Identification Plate Number: 
Plate Attached By: 

Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:
Well Yield:     0 (Driller's Estimate) 
Development Method: 

Pump Test Info Flag: N
Artesian Flow:      
Artesian Pressure (ft): 

Static Level: 120 feet 

WATER QUALITY:
Character: 
Colour: 

Odour: 
Well Disinfected: N
EMS ID: 

Water Chemistry Info Flag: N
Field Chemistry Info Flag: 
Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 
Water Supply System Well Name: 
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Well Depth: 149 feet

Elevation:    0  feet (ASL)
Final Casing Stick Up:  inches
Well Cap Type: 

Bedrock Depth:  feet
Lithology Info Flag: N
File Info Flag: N

Sieve Info Flag: N
Screen Info Flag: N

Site Info Details: 
Other Info Flag: 

Other Info Details: 

SURFACE SEAL:
Flag: N
Material: 

Method: 
Depth (ft): 
Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 
Method of Closure: 
Closure Sealant Material: 

Closure Backfill Material: 
Details of Closure: 

Screen from to feet Type Slot Size
Casing from to feet Diameter Material Drive Shoe
GENERAL REMARKS:
 STEEL CASING, CONTINUOUS,

LITHOLOGY INFORMATION:
From     0 to   117 Ft.   BLUE GRAVEL      
From   117 to   132 Ft.   BLUE WATER BEARING SAND      

From   142 to   149 Ft.   WATER BEARING SAND & GRAVEL      
From   138 to   142 Ft.   WHITE WATER BEARING SAND      
From   132 to   138 Ft.   BLUE WATER BEARING GRAVEL      

• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 
Well Tag Number: 74191

Owner: AL & SONS BACKHOE &

Address: GOLD RIVER HIGHWAY

Area: 

WELL LOCATION:

SAYWARD Land District 

District Lot: 85 Plan: 47695 Lot: 2

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: VANCOUVER ISLAND

BCGS Number (NAD 83): 092K004112 Well: 3

Class of Well: 

Subclass of Well: 

Orientation of Well: 

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Other

Observation Well Number: 

Observation Well Status: 

Construction Method: Drilled

Diameter: 6.0 inches

Casing drive shoe: 

Well Depth: 123 feet

Elevation:    0  feet (ASL)

Final Casing Stick Up:  inches

Well Cap Type: 

Bedrock Depth:  feet

Lithology Info Flag: N

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Construction Date: 1991-10-23 00:00:00

Driller: Anderson Air Drilling

Well Identification Plate Number: 

Plate Attached By: 

Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:   100 (Driller's Estimate) U.S. Gallons per Minute

Development Method: 

Pump Test Info Flag: Y

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 80 feet 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: N

Material: 

Method: 

Depth (ft): 

Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 
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Details of Closure: 
Screen from to feet Type Slot Size
Casing from to feet Diameter Material Drive Shoe
GENERAL REMARKS:
 STEEL CASING,0.0 TO 123.2,.250 THICK,A53 LBS, CONTINUOUS,STAINLESS STEEL,PUMP TEST RATE 100 USGM,80 FT AFTER 24 HRS

LITHOLOGY INFORMATION:

From     0 to    20 Ft.   GREY SAND & GRAVEL      

From    20 to    50 Ft.   GREY SAND & GRAVEL      

From    50 to    75 Ft.   BROWN SAND & GRAVEL      

From   122 to   124 Ft.   WATER BEARING SAND & GRAVEL      

From    85 to   100 Ft.   WATER BEARING SAND & GRAVEL      

From   100 to   125 Ft.   WATERBEARING SAND & GRAVEL      

From   115 to   122 Ft.   ROCKS & SAND      

From    75 to    85 Ft.   BROWN SAND & GRAVEL      
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 

Well Tag Number: 74207

Owner: M & S FOREST PRODUCT

Address: GOLD RIVER HIGHWAY

Area: 

WELL LOCATION:

SAYWARD Land District 
District Lot: 85 Plan:  Lot: 

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: VANCOUVER ISLAND

BCGS Number (NAD 83): 092K004112 Well: 2

Class of Well: 

Subclass of Well: 

Orientation of Well: 

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Commercial and Industrial

Observation Well Number: 

Observation Well Status: 
Construction Method: Drilled

Diameter: 7.0 inches

Casing drive shoe: 

Well Depth: 138 feet

Elevation:    0  feet (ASL)

Final Casing Stick Up:  inches

Well Cap Type: 
Bedrock Depth:  feet

Lithology Info Flag: N

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

Site Info Details: 

Other Info Flag: 

Construction Date: 1987-05-01 00:00:00

Driller: Anderson Well Drilling

Well Identification Plate Number: 

Plate Attached By: 

Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:    20 (Driller's Estimate) Gallons per Minute (U.S./Imperial)

Development Method: 
Pump Test Info Flag: Y

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 85 feet 

WATER QUALITY:

Character: 
Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: N

Material: 
Method: 

Depth (ft): 

Thickness (in): 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 
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Other Info Details: Closure Backfill Material: 

Details of Closure: 
Screen from to feet Type Slot Size
Casing from to feet Diameter Material Drive Shoe
GENERAL REMARKS:
 STEEL CASING,0.0 TO 129.0,.250 THICK,53 LBS, CONTINUOUS,STAINLESS STEEL,PUMP TEST RATE 20 USGM,5 FT AFTER 2 HRS

LITHOLOGY INFORMATION:
From     0 to    93 Ft.   BROWN SAND & GRAVEL      

From   100 to   138 Ft.   WB SAND      

From    93 to   100 Ft.   BROWN WB SAND & GRAVEL      
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 

Well Tag Number: 84136

Owner: CAMPBELL RIVER LANDFILL

Address: 6700 ARGONAUT RD

Area: 

WELL LOCATION:

 Land District 

District Lot:  Plan:  Lot: 
Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83): 092K004121 Well: 

Class of Well: 
Subclass of Well: 

Orientation of Well: 

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Commercial and Industrial

Observation Well Number: 

Observation Well Status: 
Construction Method: Drilled

Diameter: 6.00 inches

Casing drive shoe:   

Well Depth: 215 feet

Elevation:       feet (ASL)

Final Casing Stick Up:  inches
Well Cap Type: 

Bedrock Depth:  feet

Lithology Info Flag: Y

File Info Flag: N

Construction Date: 2004-07-05 00:00:00

Driller: Drillwell Enterprises

Well Identification Plate Number: 

Plate Attached By: 
Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:    75 (Driller's Estimate) U.S. Gallons per Minute

Development Method: 

Pump Test Info Flag: N
Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 

WATER QUALITY:

Character: 

Colour: 
Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: N
Material: 

Method: 

Depth (ft): 

Thickness (in): 
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Sieve Info Flag: N

Screen Info Flag: Y

Site Info Details: 

Other Info Flag: 

Other Info Details: 

WELL CLOSURE INFORMATION:

Reason For Closure: 
Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 
Screen from to feet Type Slot Size
206.3 215 200
Casing from to feet Diameter Material Drive Shoe
null null null null null
GENERAL REMARKS:
 CHLORINE & WELDED LID

LITHOLOGY INFORMATION:

From     0 to    13 Ft.   COARSE GRAVEL      

From    13 to    36 Ft.   COARSE SAND & GRAVEL      

From    36 to    42 Ft.   COARSE GRAVEL      

From    42 to    87 Ft.   BROWN SAND      

From    87 to   130 Ft.   BROWN SILTY SAND & SOME GRAVEL      

From   130 to   142 Ft.   CLEAN BROWN COARSE SAND      
From   142 to   150 Ft.   SLIGHTLY SILTY SAND & GRAVEL      

From   150 to   220 Ft.   COARSE SAND & GRAVEL (WB)      

From   220 to   224 Ft.   MORE SAND & SILTYER BROWN WATER      
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 

Well Tag Number: 93413

Owner: EMCON (MINISTRY OF HIGHWAYS)

Address: 7025 GOLD RIVER HIGHWAY

Area: 

WELL LOCATION:

RENFREW Land District 

District Lot: 85 Plan:  Lot: 

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83): 092K004114 Well: 2

Class of Well: Water supply

Subclass of Well: Non-domestic

Orientation of Well: Vertical

Status of Well: Alteration

Licence General Status: UNLICENSED

Well Use: Commercial and Industrial

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter:  inches

Casing drive shoe: 

Well Depth: 180 feet

Elevation:       feet (ASL)

Final Casing Stick Up: 24 inches

Well Cap Type: PITLESS UNIT & CAP

Bedrock Depth:  feet

Lithology Info Flag: N

File Info Flag: N

Sieve Info Flag: N

Construction Date: 2005-12-15 00:00:00

Driller: Drillwell Enterprises

Well Identification Plate Number: 12472

Plate Attached By: 

Where Plate Attached: 

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:    10 (Driller's Estimate) U.S. Gallons per Minute

Development Method: Bailing

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 159 feet 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: N

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: N

Material: 

Method: 

Depth (ft): 

Thickness (in): 

Liner from       To:       feet 
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Screen Info Flag: N

Site Info Details: 

Other Info Flag: 

Other Info Details: 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 
Screen from to feet Type Slot Size
180 182 null
182 186 12
Casing from to feet Diameter Material Drive Shoe
GENERAL REMARKS:
 MEASUREMENTS FROM GROUND LEVEL. RECOMMENDED PUMPING RATE: 10 USGPM.

LITHOLOGY INFORMATION:

From   160 to   178 Ft.   GRAVEL      

From   178 to   184 Ft.      FINER & SANDIER AS GOING DEEPER   

From   184 to   187 Ft.       brown  

From   187 to   188 Ft.      VERY SILTY brown  
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 

Well Tag Number: 103257

Owner: CAMPBELL RIVER MOTOCROSS ASSOCIATION

Address: GOLD RIVER HIGHWAY

Area: CAMPBELL RIVER

WELL LOCATION:

 Land District 

District Lot:  Plan:  Lot: 

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83): 092K004114 Well: 

Class of Well: Water supply

Subclass of Well: Domestic

Orientation of Well: Vertical

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Private Domestic

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter:  inches

Casing drive shoe: Y  

Well Depth: 239 feet

Elevation:  599  feet (ASL)

Final Casing Stick Up: 30 inches

Well Cap Type: SIMPLE

Bedrock Depth:  feet

Lithology Info Flag: N

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

Construction Date: 2010-08-18 00:00:00

Driller: Red William's Drilling

Well Identification Plate Number: 34915

Plate Attached By: THOMAS WILLIAMS

Where Plate Attached: TOP OF CASING

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:    50 (Driller's Estimate) U.S. Gallons per Minute

Development Method: Air lifting

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 158 feet 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: Y

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: N

Material: Bentonite clay and cement mixture

Method: Poured

Depth (ft): 15 feet 

Thickness (in): 1 inches 

Liner from       To:       feet 
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Site Info Details: 

Other Info Flag: 

Other Info Details: 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 
Screen from to feet Type Slot Size
230.17 null null
230.17 234.58 20
234.58 239 15
Casing from to feet Diameter Material Drive Shoe
0 231.17 6 Steel Y 
GENERAL REMARKS:
 SCREEN BOTTOM: BLANK. BAILED 10 GPM DREW 1' - DRAWDOWN AVAILABLE 90'.

LITHOLOGY INFORMATION:

From     0 to   170 Ft.   SAND & GRAVEL    brown  

From   170 to   185 Ft.       brown  

From   185 to   240 Ft.   WATER-BEARING MEDIUM GRAINED SAND    brown  
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 
Well Tag Number: 109728

Owner: AL+SONS EXCAVATING

Address: 6700 ARGONAUT ROAD

Area: CAMPBELL RIVER

WELL LOCATION:

SAYWARD Land District 
District Lot:  Plan:  Lot: 85
Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: B
Quarter: 

Island: 
BCGS Number (NAD 83): 092K004121 Well: 

Class of Well: Water supply
Subclass of Well: Domestic

Orientation of Well: Vertical
Status of Well: New

Licence General Status: UNLICENSED
Well Use: Private Domestic
Observation Well Number: 

Observation Well Status: 
Construction Method: 

Diameter: 6 inches
Casing drive shoe: N  Y  

Well Depth: 208 feet
Elevation:  520  feet (ASL)
Final Casing Stick Up: 20 inches

Well Cap Type: WELDED LID
Bedrock Depth:  feet

Lithology Info Flag: Y
File Info Flag: N
Sieve Info Flag: N

Screen Info Flag: Y

Site Info Details: 
Other Info Flag: 

Construction Date: 2015-01-14 00:00:00

Driller: Drillwell Enterprises
Well Identification Plate Number: 42401
Plate Attached By: Driller

Where Plate Attached: ON WELL CASING

PRODUCTION DATA AT TIME OF DRILLING:
Well Yield:    50 (Driller's Estimate) Gallons per Minute (U.S./Imperial)

Development Method: Air lifting
Pump Test Info Flag: N
Artesian Flow:      

Artesian Pressure (ft): 
Static Level: 110 feet 

WATER QUALITY:
Character: 

Colour: 
Odour: 

Well Disinfected: Y
EMS ID: 

Water Chemistry Info Flag: N
Field Chemistry Info Flag: 
Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 
Water Supply System Well Name: 

SURFACE SEAL:
Flag: Y

Material: Bentonite clay
Method: Poured

Depth (ft): 16 feet 
Thickness (in): 2 inches 
Liner from       To:       feet 

WELL CLOSURE INFORMATION:

Reason For Closure: 
Method of Closure: 
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Other Info Details: Closure Sealant Material: 
Closure Backfill Material: 

Details of Closure: 
Screen from to feet Type Slot Size
197 199 null
199 203.6 15
203.6 208 12
Casing from to feet Diameter Material Drive Shoe
0 216 6 Steel Y 
0 16 10 null N 
GENERAL REMARKS:
 EWELLS SUBMISSION

LITHOLOGY INFORMATION:
From     0 to     8 Ft.  Medium GRAVEL AND SILTY SANDY    brown  

From     8 to    14 Ft.  Medium GRAVEL   ZONE WOOD brown  
From    14 to    72 Ft.  Medium GRAVEL, SANDY    LOOSE brown  

From    72 to   110 Ft.  Medium SAND,SILTY.   SILT LAYERS AND GRAVEL LAYERS brown  
From   110 to   144 Ft.  Medium SAND   CLEAN, LOOSE brown  

From   144 to   156 Ft.  Medium GRAVEL   WB,COARSE CLEAN brown  
From   156 to   209 Ft.  Medium SAND MED FINE   WB,CLEAN brown  
From   209 to   216 Ft.  Medium SAND,SILTY   WB,FINE brown  

• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.
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Report 1 - Detailed Well Record 

Well Tag Number: 98020

Owner: TONER

Address: 8050 GOLD RIVER HIGHWAY

Area: CAMPBELL RIVER

WELL LOCATION:

 Land District 

District Lot:  Plan:  Lot: 

Township:  Section:  Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: VANCOUVER ISLAND

BCGS Number (NAD 83): 092K004112 Well: 

Class of Well: Water supply

Subclass of Well: Domestic

Orientation of Well: Vertical

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Private Domestic

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter:  inches

Casing drive shoe: N  

Well Depth: 200 feet

Elevation:  652  feet (ASL)

Final Casing Stick Up: 24 inches

Well Cap Type: SIMPLE

Bedrock Depth:  feet

Lithology Info Flag: Y

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Construction Date: 2008-05-13 00:00:00

Driller: Red William's Drilling

Well Identification Plate Number: 26019

Plate Attached By: THOMAS WILLIAMS

Where Plate Attached: TOP OF CASING

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:     7 (Driller's Estimate) U.S. Gallons per Minute

Development Method: Air lifting

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: Y

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

SURFACE SEAL:

Flag: Y

Material: Bentonite clay and cement mixture

Method: Poured

Depth (ft): 16 feet 

Thickness (in): 

Liner from       To:       feet 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 
Screen from to feet Type Slot Size
Casing from to feet Diameter Material Drive Shoe
0 16 6 Steel N 
GENERAL REMARKS:
 GPS ACCURACY 27 FEET. ESTIMATED YIELD 6 AT TIME OF DRILLING.

LITHOLOGY INFORMATION:

From     0 to     3 Ft.   FILL    brown  
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From     3 to     5 Ft.   ORGANIC    brown  

From     5 to     6 Ft.   SILT & GRAVEL    brown  

From     6 to   200 Ft.    1 Gallons per Minute (U.S./Imperial) FRACTURES AT 150' - 1 GPM, 160' - 1.5 GPM, 180' - 1.5 GPM, 200' - 2.0 GPM. 
• Return to Main

• Return to Search Options

• Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided. 
Information provided should not be used as a basis for making financial or any other 
commitments.

Page 2 of 2

10/20/2015https://a100.gov.bc.ca/pub/wells/wellsreport1.do
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SW-GRAVELY SAND, well graded, fine to
medium sand, fine to coarse gravel, brown,
dry, dense

SW/GW-SAND AND GRAVEL, well graded,
fine to medium sand, fine gravel, brown, dry,
very dense
- with coarse sand at 3.05m BGS

- moist at 5.15m BGS
SP-SAND with gravel, fine sand with trace
coarse sand and fine gravel, moist,
sub-rounded, very dense
SW/GW-SAND AND GRAVEL, well graded,
fine to coarse sand and gravel, subangular,
grey, moist, very dense

- Grain Size Result:  SAND, trace gravel, trace
silt

(Gravel=3.9%, Sand=93.3%, Fines=2.8%) from
8.84 to 10.36m BGS

SP-FINE SAND, trace coarse gravel, grey,
moist, dense

SW-SAND with gravel, fine to medium grained
sand and gravel, grey, moist, very dense

- cobbles at 12.80m BGS

SW-SAND, with gravel to trace gravel, fine to
medium grained sand and gravel, grey, wet,
loose
- heaving sands at 14.94m BGS

SP-SAND, fine to medium grained sand, grey,
moist

SOIL
CUTTINGS

BENONITE
GRAVEL

152 mm Ø
BOREHOLE

SOIL
CUTTINGS

165.67

163.23

162.31

158.05

157.13

154.39

150.43
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BH1-16

GRAIN SIZE ANALYSIS

DATE COMPLETED:  27 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

NORTHING:  5541551.18
EASTING:  330846.01

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL
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BOREHOLE

GROUND SURFACE

ELEV.
m

168.41

RS-1

SPT-2

RC-2

SPT-3

RS-3

SPT-4

RS-4

SPT-5

RS-4

SPT-6

GB-1

RS-5

SPT-7

RS-7



100

BEDROCK, (highly weathered), silty, slight
plasticity, soft, grey, wet
BEDROCK, Karmutsen, porphyritic basalt,
igneous extrusive, black (blueish) with white
crystals, phaneritic, moderate iron staining on
fractures
vertical fracturing, with iron staining on fracture
surface, largely non-intact, RQD=0.25

END OF BOREHOLE @ 24.08m BGS

Borehole completed to target depth in bedrock
No topsoil evident/surface compact sand and
gravel
Borehole backfilled with soil cuttings and
sealed with bentonite
Static water level in boring - 11.21 m BGS
measured after 14 hours
RS - Rotosonic Core Sample
SPT - Standard Penetration Test (splitspoon
sample)
GB - Grab Sample

BENTONITE
GRAVEL

WELL DETAILS
Seal:
     146.46 to 144.33m
     21.95 to 24.08m BGS
Material:   BENTONITE GRAVEL

145.25
144.94

144.33
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BH1-16

GRAIN SIZE ANALYSIS

DATE COMPLETED:  27 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL

O
V

ER
BU

R
D

E
N

 L
O

G
  0

88
87

7 
U

PL
A

N
D

S.
G

P
J 

 C
R

A
_C

O
R

P.
G

D
T 

 2
0/

4/
16

BOREHOLEELEV.
m

RS-8



48

42

44

21

>66

37

13
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SW-GRAVELY SAND, with cobbles, well
graded, fine to coarse sand and gravel, brown,
moist, dense

SW/GW-SAND AND GRAVEL, fine to medium
grain sand, dry, compact

SP-SAND, poorly graded, fine sand, brown,
dry, very dense

SW/GW-GRAVELY SAND, well graded, grey,
moist, dense

ML-SILTY SAND, with gravel,  slightly
cohesive, low plasticity, fine sand and gravel,
grey with brown ribbons, moist, compact
- Grain Size Result: SAND, some gravel and

silt
(Gravel: 28.3%, Sand: 39.4%, Fines=32.3%)
from 11.89 to 13.41m BGS

BEDROCK, highly weathered (saprolite)
surface, silt, crumbly, interbedded grey and
brown, moist
BEDROCK, Karmutsen, porphyritic basalt,
igneous extrusive, black (blueish) with white
crystals, phaneritic, moderate iron staining on
fractures
vertical fracturing, with iron staining on fracture
surface, largely non-intact, RQD=0

END OF BOREHOLE @ 16.46m BGS

Borehole completed to target depth in bedrock
No topsoil evident/surface compact sand and
gravel
Borehole dry upon completion
Borehole backfilled with soil cuttings and

SOIL
CUTTINGS

BENONITE
GRAVEL

152 mm Ø
BOREHOLE

SOIL
CUTTINGS

BENTONITE
GRAVEL

WELL DETAILS
Seal:
     156.25 to 151.37m
     11.58 to 16.46m BGS
Material:   BENTONITE GRAVEL

164.48

162.65

159.60

156.25

153.81
153.50

151.37
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GRAIN SIZE ANALYSIS

DATE COMPLETED:  28 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  J. Stewart

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

NORTHING:  5541470.18
EASTING:  330839.01

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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BOREHOLE

GROUND SURFACE

ELEV.
m

167.83

SPT-1
RS-1

SPT-2

RS-2

SPT-3

RS-3

GB-1
SPT-4

RS-4

SPT-5

RS-5

GB-2

SPT-6

RS-6

GB-3

STP-7

GB-4

RS-7

GB-5



sealed with bentonite
RS - Rotosonic Core Sample
SPT - Standard Penetration Test (splitspoon
sample)
GB - Grab Sample
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BH2-16

GRAIN SIZE ANALYSIS

DATE COMPLETED:  28 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  J. Stewart

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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GW GRAVEL, with sand, well graded gravel,
medium to coarse grained sand

GW GRAVEL, well graded, up to 7.5 cm
GW GRAVEL, with sand, well graded gravel
up to 7.5 cm, medium to coarse grained sand
SW SAND, with gravel, medium to coarse
grained well graded sand, gravel up to 7.5 cm

- bed of silty sand from 7.01 to 7.32m BGS

GW GRAVEL, with sand, well graded gravel,
coarse grained sand

SW SAND, medium grained

SW SAND, with gravel, gravel up to 2 cm

GW GRAVEL, with sand, well graded gravel,
coarse grained sand
SW SAND, medium grained
SW SAND, with gravel, gravel up to 2 cm,
some cementation

GW GRAVEL, with sand, gravel up to 10 cm,
coarse grained sand

SW SAND, with gravel, gravel up to 2 cm,
some cementation
GW GRAVEL, with sand, gravel up to 3 cm,
medium to coarse grained sand

SW SAND, with gravel up to 6 cm, medium to
coarse grained sand

- sand with gravel at 24.38m BGS
END OF BOREHOLE @ 24.38m BGS

Bentonite
Chips

Soil Cuttings

3.05
3.66
4.27

9.14

10.36

11.28

12.19

13.11
13.41

15.24

17.37

18.29

20.42

24.38
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BH5-15
DATE COMPLETED:  August 6, 2015

DRILLING METHOD:  Sonic

FIELD PERSONNEL:  T. Fitzgerald

DRILLER:  A. McRea

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  BMD

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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SP/GP-SAND AND GRAVEL

- wet at 5.49m BGS

END OF BOREHOLE @ 10.97m BGS

1.2m Stickup

5.08cm Ø
PVC Well
Casing
Bentonite
15.24cm Ø
Borehole

5.08cm Ø
PVC Well
Screen
Sand Pack

WELL DETAILS
Screened interval:
     4.88 to 10.97m BGS
Length:   6.1m
Diameter:   51mm
Material:   PVC
Seal:
     0.00 to 4.57m BGS
Material:   Bentonite
Sand Pack:
     4.57 to 10.97m BGS
Material:   Sand

10.97
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WATER FOUND

DATE COMPLETED:  December 4, 2014

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  Red Williams Drilling Ltd

DRILLER:  T. Johnson

STRATIGRAPHIC AND INSTRUMENTATION LOG

12/4/14

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

INSTALLED BY:  Red Williams Drilling Ltd

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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NORTHING:  5541791.638 
EASTING:  330788.539



SP/GP-SAND AND GRAVEL

BOULDERS
SP/GP-SAND AND GRAVEL

GP-SANDY GRAVEL, wet

END OF BOREHOLE @ 21.64m BGS

0.8m Stickup

5.08cm Ø
PVC Well
Casing
Bentonite
15.24cm Ø
Borehole

5.08cm Ø
PVC Well
Screen
Sand Pack

WELL DETAILS
Screened interval:
     15.54 to 21.64m BGS
Length:   6.1m
Diameter:   51mm
Material:   PVC
Seal:
     0.00 to 4.57m BGS
Material:   Bentonite
Sand Pack:
     4.57 to 21.64m BGS
Material:   Sand

6.71
7.32

17.07

21.64
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WATER FOUND

DATE COMPLETED:  December 4, 2014

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  Red Williams Drilling Ltd

DRILLER:  T. Johnson

STRATIGRAPHIC AND INSTRUMENTATION LOG

12/4/14

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

INSTALLED BY:  Red Williams Drilling Ltd

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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MONITORING WELLDEPTH
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NORTHING:  5541591.181 
EASTING:  330961.402
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SW/GW-SAND AND GRAVEL, medium to
coarse sand ti coarse gravel, well graded, grey,
dry, subrounded to rounded, dense
- Compact, brown, dry at 1.22m BGS

GW-GRAVEL with sand and cobbles, fine to
coarse grain gravel, cobbles, coarse sand, well
graded, grey, dry, sub-angular-subrounded,
compact

- Cobble rich (7-9 cm diameter) from 5.18 to
6.71m BGS

- Sandy silt layer, increase in fines, very dense,
grey, moist at 5.49m BGS

SW/GW-SAND AND GRAVEL, medium sand
to coarse gravel, with cobbles, grey moist, well
rounded to subrounded, very dense
SW/GW-SAND AND GRAVEL, fine to medium
sand fine to coarse gravel, grey, dry, very
dense

SP-SAND with gravel, poorly graded, fine to
medium sand, fine gravel, grey, moist,
subangular to subrounded, very dense
- Becoming wet at 13.41m BGS

- Grain Size Result: gravelly SAND, trace silt
(Gravel=41.7%, Sand=55.5%, Fines=2.8%)
from 14.94 to 16.46m BGS

SP-SAND, trace gravel, poorly graded, fine to
medium sand, grey, wet,  very dense

- Cobbles at 19.81m BGS

STICKUP
0.80 M

BENTONITE
GRAVEL

51 mm Ø PVC
RISER PIPE

152 mm Ø
BOREHOLE

SOIL
CUTTINGS

170.35

167.61

166.70

160.91

156.64
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MW2A-16

GRAIN SIZE ANALYSIS

DATE COMPLETED:  27 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

NORTHING:  5541600.583
EASTING:  330961.699

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL
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MONITORING WELL

TOP OF RISER
GROUND SURFACE

ELEV.
m

173.86
173.10

SPT-1
RS-1

SPT-2
GB-1
RS-2

SPT-3

RS-3

SPT-4
RS-4

RS-5
GB-2

SPT-5

RS-6

RS-7

RS-8

SPT-6

RS-9

GB-3

SPT-7

RS-10

GB-7

RS-11

RS-12
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SW/GW-SAND AND GRAVEL, fine to coarse
sand and gravel to cobble, sand heaving, grey,
wet
SP-SAND, fine grain, grey, sand heaving, wet

- Silt rich layer (20 cm) at 24.08m BGS
- Grain Size Result: SAND, some silt and clay
(Gravel=0.4%, Sand=65.8%, Fines=33.8%)
from 24.38 to 24.69m BGS

- Wood detritus (carbon) 2 cm at 32.92m BGS

- Grain Size Result: SAND, trace silt
(Gravel=0%, Sand=91.9%, Fines=8.1%) from
38.10 to 38.71m BGS

BENTONITE
GRAVEL

SOIL
CUTTINGS

BENTONITE
PELLETS

SILICA SAND

51 mm Ø
10-SLOT PVC
SCREEN

152.68

152.07
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MW2A-16

GRAIN SIZE ANALYSIS

DATE COMPLETED:  27 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL
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100

100

END OF BOREHOLE @ 45.42m BGS

Borehole terminated at maximum drilling
method depth
No topsoil evident/surface compact sand and
gravel
Static Groundwater Elevation - 13.74 m BGS
after completion of well
RS - Rotosonic Core Sample
SPT - Standard Penetration Test (splitspoon
sample)
GB - Grab Sample

SOIL
CUTTINGS

WELL DETAILS
Screened interval:
     135.61 to 132.56m
     37.49 to 40.54m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   SCH. 40 PVC
Seal:
     136.22 to 138.05m
     36.88 to 35.05m BGS
Material:   BENTONITE PELLETS
Sand Pack:
     132.25 to 136.22m
     40.84 to 36.88m BGS
Material:   #2 SILICA SAND
----------
Seal:
     169.44 to 151.76m
     3.66 to 21.34m BGS
Material:   SOIL CUTTINGS
----------
Seal:
     151.76 to 148.71m
     21.34 to 24.38m BGS
Material:   BENTONITE CHIPS
----------
Seal:
     148.71 to 138.05m
     24.38 to 35.05m BGS
Material:   SOIL CUTTINGS

127.68
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GRAIN SIZE ANALYSIS

DATE COMPLETED:  27 January 2016

DRILLING METHOD:  Rotosonic

FIELD PERSONNEL:  S. Foster

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands Excavating Limited

LOCATION:  Campbell River, BC

DRILLING CONTRACTOR:  Drillwell

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
STATIC WATER LEVEL
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SP/GP-SAND AND GRAVEL

GP-SANDY GRAVEL

SP/GP-SAND AND GRAVEL

GP-SANDY GRAVEL, wet

GRANITE BEDROCK

END OF BOREHOLE @ 18.59m BGS

0.9m Stickup

5.08cm Ø
PVC Well
Casing
Bentonite
15.24cm Ø
Borehole

5.08cm Ø
PVC Well
Screen
Sand Pack

WELL DETAILS
Screened interval:
     11.28 to 17.37m BGS
Length:   6.1m
Diameter:   51mm
Material:   PVC
Seal:
     0.00 to 4.57m BGS
Material:   Bentonite
Sand Pack:
     4.57 to 18.59m BGS
Material:   Sand

4.27

7.62

12.50

16.76

18.59
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MW3-14

WATER FOUND

DATE COMPLETED:  December 4, 2014

DRILLING METHOD:  Air Rotary

FIELD PERSONNEL:  Red Williams Drilling Ltd

DRILLER:  T. Johnson

STRATIGRAPHIC AND INSTRUMENTATION LOG

12/4/14

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

INSTALLED BY:  Red Williams Drilling Ltd

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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NORTHING:  5541429.793 
EASTING:  330885.439



GW GRAVEL, with sand, subrounded up to 5
cm diameter, medium to coarse grained sand

SW SAND, well graded, medium to coarse
grained, moist

SW SAND, well graded, fine to medium
grained, moist

SW SAND, with trace gravel, well graded
sand, medium to coarse grained gravel
SP SAND, fine grained
SW SAND, with trace gravel, medium to
coarse grained well graded sand

GW GRAVEL, clean, up to 5 cm diameter
SW SAND, medium to coarse grained
- wet at 16.15m BGS

- with trace gravel from 17.98 to 18.29m BGS
BEDROCK
IGNEOUS ROCK, porphyritic, aphanitic,
brown, phenocrysts approximately 1-3 mm,
reddish brown, no evidence of fractures
IGNEOUS ROCK, fine grained, phenocrysts
up to 1 cm
- horizontal fracture, fine sediment filling at

19.51m BGS
- vertical and oblique fractures at 19.81m BGS
- with secondary mineralization from 20.88 to

21.34m BGS
END OF BOREHOLE @ 21.34m BGS

0.8m Stickup
Concrete

Bentonite
Chips

Soil Cuttings

Bentonite
Chips
15.2 cm Ø
Borehole
Sand Pack
5.1 cm Ø Well
Screen

WELL DETAILS
Screened interval:
     19.81 to 21.34m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     17.98 to 19.51m BGS
Material:   Bentonite Chips
Sand Pack:
     19.51 to 21.34m BGS
Material:   Sand

6.40

9.45

12.19
12.80
13.11

15.24
15.54

18.29
18.59
19.20

21.34
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MW4A-15

WATER FOUND

DATE COMPLETED:  August 5, 2015

DRILLING METHOD:  Sonic

FIELD PERSONNEL:  T. Fitzgerald

DRILLER:  A. McRea

STRATIGRAPHIC AND INSTRUMENTATION LOG

8/5/15

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  BMD

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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NORTHING:  5541583.042
EASTING:  330737.351



GW GRAVEL, with sand, subrounded up to
5.1 cm diameter, medium to coarse grained
sand

SW SAND, well graded, medium to coarse
grained, moist

SW SAND, well graded, fine to medium
grained, moist

SW SAND, trace gravel, well graded, medium
to coarse grained gravel
SP SAND, fine grained
SW SAND, some gravel, medium to coarse
grained well graded sand

GW GRAVEL, clean, up to 5.1 cm diameter
SW SAND, medium to coarse grained
- wet at 16.15m BGS

- trace gravel from 17.98 to 18.29m BGS
- bedrock at 18.29m BGS
END OF BOREHOLE @ 18.29m BGS

0.8m Stickup
Concrete

Bentonite
Chips

Soil Cuttings

Bentonite
Chips

15.2 cm Ø
Borehole
Sand Pack

5.1 cm Ø Well
Screen

WELL DETAILS
Screened interval:
     15.24 to 18.29m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     13.41 to 14.94m BGS
Material:   Bentonite Chips
Sand Pack:
     14.94 to 18.29m BGS
Material:   Sand

6.40

9.45

12.19
12.80
13.11

15.24
15.54

18.29
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MW4B-15

WATER FOUND

DATE COMPLETED:  August 5, 2015

DRILLING METHOD:  Sonic

FIELD PERSONNEL:  T. Fitzgerald

DRILLER:  A. McRea

STRATIGRAPHIC AND INSTRUMENTATION LOG

8/5/15

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  BMD

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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GW GRAVEL (FILL), with sand, subrounded
up to 10 cm, medium to coarse grained sand

GW GRAVEL, with sand, up to 10 cm,
medium to coarse grained sand

SM SAND, silty, fine grained, light brown, wet
ML SILT, light brown, dry
MH SILT, with clay, brownish grey, moist
SM SAND, silty, fine grained, grey, wet
MH SILT, with clay, light brown
IGNEOUS ROCK, porphyritic, aphanitic,
phenocrysts approximately 1-3 mm, some
weathered rock possibly from fracture infilling,
reddish brown
- vertical fracture, reddish brown, green

phenocrysts up to 5 mm from 9.45 to 9.60m
BGS

END OF BOREHOLE @ 10.67m BGS

0.8m Stickup
Concrete

Bentonite
Chips

15.2 cm Ø
Borehole
Sand Pack
5.1 cm Ø Well
Screen

WELL DETAILS
Screened interval:
     9.14 to 10.67m BGS
Length:   1.52m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     0.91 to 8.84m BGS
Material:   Bentonite Chips
Sand Pack:
     8.84 to 10.67m BGS
Material:   Sand

3.05

6.10
6.40
6.71
7.32
7.92
8.23

10.67
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WATER FOUND

DATE COMPLETED:  August 7, 2015

DRILLING METHOD:  Sonic

FIELD PERSONNEL:  T. Fitzgerald

DRILLER:  A. McRea

STRATIGRAPHIC AND INSTRUMENTATION LOG

8/7/15

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  BMD

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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GW GRAVEL (FILL), with sand, subrounded
up to 10 cm, medium to coarse grained sand

GW GRAVEL, with sand, up to 10 cm,
medium to coarse grained sand

SM SAND, silty, fine grained, light brown, wet
ML SILT, light brown, dry
MH SILT, with clay, brownish grey, moist
SM SAND, silty, fine grained, grey, wet
MH SILT, with clay, light brown
- bedrock at 8.23m BGS
END OF BOREHOLE @ 8.23m BGS

0.8m Stickup
Concrete

Bentonite
Chips

15.2 cm Ø
Borehole
Sand Pack

5.1 cm Ø Well
Screen

WELL DETAILS
Screened interval:
     4.88 to 7.92m BGS
Length:   3.05m
Diameter:   51mm
Slot Size:   10
Material:   PVC
Seal:
     0.61 to 4.57m BGS
Material:   Bentonite Chips
Sand Pack:
     4.57 to 8.23m BGS
Material:   Sand

3.05

6.10
6.40
6.71
7.32
7.92
8.23
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MW5B-15

WATER FOUND

DATE COMPLETED:  August 7, 2015

DRILLING METHOD:  Sonic

FIELD PERSONNEL:  T. Fitzgerald

DRILLER:  A. McRea

STRATIGRAPHIC AND INSTRUMENTATION LOG

8/7/15

PROJECT NAME:  Upland Landfill

PROJECT NUMBER:  088877

CLIENT:  Uplands

LOCATION:  Campbell River, British Columbia

DRILLING CONTRACTOR:  BMD

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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Appendix D 
Single Well Response Plots 
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MW4A-15 RISING HEAD

Data Set: I:\...\88877 MW4A RH.aqt
Date: 04/19/16 Time: 10:01:30

PROJECT INFORMATION

Company: GHD
Client: Uplands
Project: 88877
Location: Uplands
Test Well: MW4A-15
Test Date: 9/18/15

SOLUTION

Aquifer Model: Confined
Solution Method: Bouwer-Rice

K  = 0.02203 cm/sec
y0 = 0.506 m

AQUIFER DATA

Saturated Thickness: 17.84 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW4A-15)

Initial Displacement: 0.45 m Static Water Column Height: 17.84 m
Total Well Penetration Depth: 17.81 m Screen Length: 1.5 m
Casing Radius: 0.025 m Well Radius: 0.075 m
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Appendix E 
FSK and Laboratory Reports 

 
  
  



GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name SSOW Reference Code :

Sampling Company SSOW Reference Code :

Laboratory(s) pH
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W-88877-091715-TDF-01 MW4A-15 9/17/2015 14:10 N WG grab 7 7.97 17.61 NM C 0.221 mS 8.1 ntu - mg/L 131 mV

W-88877-091715-TDF-02 MW4B-15 9/17/2015 14:55 N WG grab 5 7.83 15.52 NM C 0.238 mS 7.4 ntu - mg/L 174 mV

W-88877-091715-TDF-03 MW5A-15 9/17/2015 15:45 N WG grab 4 7.92 14.12 NM C 0.459 mS 500 ntu - mg/L 162 mV

W-88877-091715-TDF-04 MW3-14 9/17/2015 16:30 N WG grab 1 30 7.4 12.98 NM C 0.251 mS OOR ntu - mg/L 194 mV

W-88877-091715-TDF-05 MW2-14 9/17/2015 17:00 N WG grab 1 30 7.52 12.5 NM C 0.18 mS OOR ntu - mg/L 222 mV

W-88877-091715-TDF-06 MW2-14 9/17/2015 17:10 FD WG grab Duplicate of W-88877-091715-TDF-05 1 30 7.52 12.5 NM C 0.18 mS OOR ntu - mg/L 222 mV

W-88877-091715-TDF-07 MW1-14 9/17/2015 17:50 N WG grab 36 7.45 13.75 NM C 0.101 mS 250 ntu - mg/L 234 mV

W-88877-091815-TDF-08 SW15-01 9/18/2015 6:50 N WS grab na 7.73 18.11 NM C 0.071 mS 11.8 ntu - mg/L 219 mV

W-88877-091815-TDF-09 SW15-02 9/18/2015 7:40 N WS grab na 7.52 16.38 NM C 0.069 mS 2.1 ntu - mg/L 231 mV

W-88877-091815-TDF-10 SW15-02 9/18/2015 7:50 N WS grab Duplicate of W-88877-091815-TDF-09 na 7.52 16.38 NM C 0.069 mS 2.1 ntu - mg/L 231 mV

Footnotes

1. OOR - out of range (>800 NTU)

2.

3.

4.

5.

6.

Uplands Excavating

hydro/geo investigation

TDF

GHD

Maxxam Temperature Conductivity Eh / ORPTurbidity DO

088877-FSK-17 Sept 2015-07/1/2015



MAXXAM JOB #: B582021
Received: 2015/09/19, 10:15

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976
Your Project #: 088877-02-01

Report Date: 2015/09/28
Report #: R2048939

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 476602-01-01

UPLANDSSite Location:

Sample Matrix: Water
# Samples Received: 10

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mBBY6SOP-000262015/09/222015/09/2210Alkalinity - Water

SM 22 5210 B mBBY6SOP-000452015/09/192015/09/1910Biochemical Oxygen Demand

SM 22 4500-Cl- G mBBY6SOP-000112015/09/21N/A7Chloride by Automated Colourimetry

SM 22 4500-Cl- G mBBY6SOP-000112015/09/22N/A3Chloride by Automated Colourimetry

SM 22 4500-CN O mBBY6SOP-000042015/09/21N/A1Cyanide SAD (strong acid dissociable)

SM 22 4500-CN O mBBY6SOP-000042015/09/23N/A8Cyanide SAD (strong acid dissociable)

SM 22 5220 D mBBY6SOP-000242015/09/232015/09/2210COD by Colorimeter

SM 22 2510 B mBBY6SOP-000262015/09/22N/A10Conductance - water

EPA 6020a R1 mBBY7SOP-000022015/09/24N/A2Hardness Total (calculated as CaCO3)

EPA 6020a R1 mBBY7SOP-000022015/09/25N/A7Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152015/09/25N/A7Mercury (Dissolved) by CVAF

BCMOE BCLM Oct2013 mBBY7SOP-000152015/09/252015/09/252Mercury (Total) by CVAF

SM 22 1030EBBY WI-000332015/09/25N/A7Ion Balance

BCMOE EPH w 12/00 mBBY8SOP-000292015/09/232015/09/233EPH in Water when PAH required

BCMOE EPH w 12/00 mBBY8SOP-000292015/09/242015/09/241EPH in Water when PAH required

EPA 6020A R1 mBBY7SOP-000022015/09/25N/A7Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020A R1 mBBY7SOP-000022015/09/25N/A7Elements by CRC ICPMS (dissolved)

EPA 6020A R1 mBBY7SOP-000022015/09/242015/09/192Na, K, Ca, Mg, S by CRC ICPMS (total)

EPA 6020A R1 mBBY7SOP-000022015/09/232015/09/212Elements by CRC ICPMS (total)

SM 22 4500-N C mBBY6SOP-000162015/09/242015/09/2310Nitrogen (Total)

SM 22 4500-NH3- G mBBY6SOP-000092015/09/23N/A10Ammonia-N  (Preserved)

SM 22 4500-NO3- I mBBY6SOP-000102015/09/19N/A10Nitrate + Nitrite (N) (highlevel)

SM 22 4500-NO3- I mBBY6SOP-000102015/09/19N/A10Nitrite (N) by CFA (highlevel)

SM 22 4500-NO3 I mBBY6SOP-000102015/09/22N/A10Nitrogen - Nitrate (as N)

EPA 8270d R4 mBBY8SOP-000212015/09/232015/09/233PAH in Water by GC/MS (SIM)

EPA 8270d R4 mBBY8SOP-000212015/09/242015/09/241PAH in Water by GC/MS (SIM)

Auto CalcBBY WI-000332015/09/24N/A3Total LMW, HMW, Total PAH Calc

Auto CalcBBY WI-000332015/09/25N/A1Total LMW, HMW, Total PAH Calc

BCMOE Reqs 08/14BBY7 WI-000042015/09/25N/A7Filter and HNO3 Preserve for Metals

SM 22 4500-H+ B mBBY6SOP-000262015/09/22N/A10pH Water (1)

Page 1 of 48
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MAXXAM JOB #: B582021
Received: 2015/09/19, 10:15

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976
Your Project #: 088877-02-01

Report Date: 2015/09/28
Report #: R2048939

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 476602-01-01

UPLANDSSite Location:

Sample Matrix: Water
# Samples Received: 10

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 5530 D mBBY6SOP-000082015/09/24N/A4Phenols (4-AAP)

SM 22 4500-P E mBBY6SOP-000132015/09/21N/A10Orthophosphate by Konelab (highlevel)

SM 22 4500-SO42- E mBBY6SOP-000172015/09/21N/A9Sulphate by Automated Colourimetry

SM 22 4500-SO42- E mBBY6SOP-000172015/09/22N/A1Sulphate by Automated Colourimetry

SM 22 4500-S2- D mBBY6SOP-000062015/09/23N/A7Sulphide

SM 22 4500-S2- D mBBY6SOP-000062015/09/25N/A2Sulphide

SM 22 2540 C mBBY6SOP-000332015/09/242015/09/231Total Dissolved Solids (Filt. Residue)

SM 22 2540 C mBBY6SOP-000332015/09/262015/09/241Total Dissolved Solids (Filt. Residue)

SM 22 2540 C mBBY6SOP-000332015/09/262015/09/258Total Dissolved Solids (Filt. Residue)

Auto CalcBBY WI-000332015/09/24N/A3EPH less PAH in Water by GC/FID

Auto CalcBBY WI-000332015/09/25N/A1EPH less PAH in Water by GC/FID

CalculationBBY WI-000332015/09/25N/A10TKN (Calc. TN, N/N) total

BCMOE BCLM Sep2011 mBBY8SOP-000042015/09/23N/A4Total Oil and Grease

SM 22 4500-P E mBBY6SOP-000132015/09/21N/A10Total Phosphorus

SM 22 2540 DBBY6SOP-000342015/09/24N/A10Total Suspended Solids

EPA 8260c R3 mBBY8SOP-000092015/09/222015/09/213VOCs, VH, F1, LH  in Water by HS GC/MS

EPA 8260c R3 mBBY8SOP-000092015/09/232015/09/221VOCs, VH, F1, LH  in Water by HS GC/MS

Auto CalcBBY WI-000332015/09/22N/A3Volatile HC-BTEX

Auto CalcBBY WI-000332015/09/23N/A1Volatile HC-BTEX

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.
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MAXXAM JOB #: B582021
Received: 2015/09/19, 10:15

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976
Your Project #: 088877-02-01

Report Date: 2015/09/28
Report #: R2048939

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 476602-01-01

UPLANDSSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tabitha Rudkin, AScT, Burnaby Project Manager
Email: TRudkin@maxxam.ca
Phone# (604)638-2639
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 3
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) Sample analysed past recommended hold time.

N/A = Not Applicable

RDL = Reportable Detection Limit

8046946101628049095    146 (1)mg/LTotal Dissolved Solids

80476464.0<4.08047646<4.0mg/LTotal Suspended Solids

Physical Properties

8047769N/A7.8080477698.12pHpH

80477681.02408047768283uS/cmConductivity

Physical Properties

80492830.0010<0.00108049283<0.0010mg/LPhenols

Misc. Organics

80472241.0<1.08047224<1.0mg/LTotal Oil and grease

OIL & GREASE

80455790.00500.020080455790.0162mg/LTotal Phosphorus (P)

80482210.00500.01580482200.018mg/LTotal Ammonia (N)

Nutrients

80477630.50<0.508047763<0.50mg/LHydroxide (OH)

80477630.50<0.508047763<0.50mg/LCarbonate (CO3)

80477630.5080.98047763112mg/LBicarbonate (HCO3)

80477630.50<0.508047763<0.50mg/LAlkalinity (PP as CaCO3)

80477630.5066.4804776391.4mg/LAlkalinity (Total as CaCO3)

80479230.000500.0008080451210.00078mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

804613510<108046135<10mg/LChemical Oxygen Demand

80437146.0<6.08043714<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

80438820.0101.180438821.0N/AIon Balance

ONSITEN/AFIELDONSITEFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDLW-88877-091715-TDF-02QC BatchW-88877-091715-TDF-01UNITS

476602-01-01476602-01-01COC Number

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0804NE0803Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

RESULTS OF CHEMICAL ANALYSES OF  WATER

(2) Sample analysed past recommended hold time.

(1) RDL raised due to high concentration of solids in the sample.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

804909510    292 (2)804694610N/Amg/LTotal Dissolved Solids

804764632    4540 (1)80476464.0N/Amg/LTotal Suspended Solids

Physical Properties

8047769N/A8.158047769N/AN/ApHpH

80477681.048780477681.0N/AuS/cmConductivity

Physical Properties

80455790.0502.6480455790.0050N/Amg/LTotal Phosphorus (P)

80482210.00500.02680482210.00500.014mg/LTotal Ammonia (N)

Nutrients

80477630.50<0.5080477630.50N/Amg/LHydroxide (OH)

80477630.50<0.5080477630.50N/Amg/LCarbonate (CO3)

80477630.5014380477630.50N/Amg/LBicarbonate (HCO3)

80477630.50<0.5080477630.50N/Amg/LAlkalinity (PP as CaCO3)

80477630.5011780477630.50N/Amg/LAlkalinity (Total as CaCO3)

80479230.000500.0011980479230.000500.00081mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

804613510163804613510N/Amg/LChemical Oxygen Demand

80437146.06.580437146.0N/Amg/LBiochemical Oxygen Demand

Demand Parameters

80438820.0101.080438820.010N/AN/AIon Balance

ONSITEN/AFIELDONSITEN/AN/AN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDLW-88877-091715-TDF-03QC BatchRDL
W-88877-091715-TDF-02

Lab-Dup
UNITS

476602-01-01476602-01-01COC Number

2015/09/17
 15:45

2015/09/17
 14:55

Sampling Date

NE0805NE0804Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

RESULTS OF CHEMICAL ANALYSES OF  WATER

(2) Sample analysed past recommended hold time.

(1) RDL raised due to high concentration of solids in the sample.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

804909510N/A    108 (2)10    78 (2)mg/LTotal Dissolved Solids

804764632N/A    330 (1)4.059.0mg/LTotal Suspended Solids

Physical Properties

8047769N/AN/A8.01N/A7.83pHpH

80477681.0N/A1781.0111uS/cmConductivity

Physical Properties

80455790.00500.2830.2750.00500.123mg/LTotal Phosphorus (P)

80482210.0050N/A0.0580.00500.017mg/LTotal Ammonia (N)

Nutrients

80477630.50N/A<0.500.50<0.50mg/LHydroxide (OH)

80477630.50N/A<0.500.50<0.50mg/LCarbonate (CO3)

80477630.50N/A93.00.5046.1mg/LBicarbonate (HCO3)

80477630.50N/A<0.500.50<0.50mg/LAlkalinity (PP as CaCO3)

80477630.50N/A76.20.5037.8mg/LAlkalinity (Total as CaCO3)

80479230.00050N/A0.000570.000500.00091mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

804613510N/A601021mg/LChemical Oxygen Demand

80437146.0N/A6.76.0<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

80438820.010N/A1.00.0101.0N/AIon Balance

ONSITEN/AN/AFIELDN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
W-88877-091715-TDF-05

Lab-Dup
W-88877-091715-TDF-05RDLW-88877-091715-TDF-04UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:00

2015/09/17
 17:00

2015/09/17
 16:30

Sampling Date

NE0807NE0807NE0806Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

RESULTS OF CHEMICAL ANALYSES OF  WATER

(2) Sample analysed past recommended hold time.

(1) RDL raised due to high concentration of solids in the sample.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

804909510    52 (2)10N/A    100 (2)mg/LTotal Dissolved Solids

80476468.0    212 (1)32N/A    362 (1)mg/LTotal Suspended Solids

Physical Properties

8047717N/A7.65N/A8.037.96pHpH

80477241.091.21.0179180uS/cmConductivity

Physical Properties

80455790.00500.3370.0050N/A0.387mg/LTotal Phosphorus (P)

80482200.00500.0210.0050N/A0.034mg/LTotal Ammonia (N)

Nutrients

80477250.50<0.500.50<0.50<0.50mg/LHydroxide (OH)

80477250.50<0.500.50<0.50<0.50mg/LCarbonate (CO3)

80477250.5047.70.5095.495.0mg/LBicarbonate (HCO3)

80477250.50<0.500.50<0.50<0.50mg/LAlkalinity (PP as CaCO3)

80477250.5039.10.5078.277.9mg/LAlkalinity (Total as CaCO3)

80479230.000500.000540.00050N/A0.00056mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

8046135102510N/A65mg/LChemical Oxygen Demand

80437146.0<6.06.0N/A7.8mg/LBiochemical Oxygen Demand

Demand Parameters

80438820.0100.990.010N/A1.0N/AIon Balance

ONSITEN/AFIELDN/AN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDLW-88877-091715-TDF-07RDL
W-88877-091715-TDF-06

Lab-Dup
W-88877-091715-TDF-06UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:50

2015/09/17
 17:10

2015/09/17
 17:10

Sampling Date

NE0809NE0808NE0808Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8049095103226mg/LTotal Dissolved Solids

80476464.0<4.0<4.0mg/LTotal Suspended Solids

Physical Properties

8047717N/A7.457.52pHpH

80477241.055.353.1uS/cmConductivity

Physical Properties

80492830.0010<0.0010<0.0010mg/LPhenols

Misc. Organics

80472241.0<1.0<1.0mg/LTotal Oil and grease

OIL & GREASE

80455790.00500.0056<0.0050mg/LTotal Phosphorus (P)

80482200.00500.0190.016mg/LTotal Ammonia (N)

Nutrients

80477250.50<0.50<0.50mg/LHydroxide (OH)

80477250.50<0.50<0.50mg/LCarbonate (CO3)

80477250.5018.227.5mg/LBicarbonate (HCO3)

80477250.50<0.50<0.50mg/LAlkalinity (PP as CaCO3)

80477250.5014.922.5mg/LAlkalinity (Total as CaCO3)

80479230.00050<0.000500.00062mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

804613510<10<10mg/LChemical Oxygen Demand

80437146.0<6.0<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

QC BatchRDLW-88877-091815-TDF-09W-88877-091815-TDF-08UNITS

476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 06:50

Sampling Date

NE0811NE0810Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

804912410N/A44mg/LTotal Dissolved Solids

80476464.0N/A<4.0mg/LTotal Suspended Solids

Physical Properties

8047717N/AN/A7.33pHpH

80477241.0N/A56.5uS/cmConductivity

Physical Properties

80455790.0050N/A0.0053mg/LTotal Phosphorus (P)

80482200.0050N/A0.017mg/LTotal Ammonia (N)

Nutrients

80477250.50N/A<0.50mg/LHydroxide (OH)

80477250.50N/A<0.50mg/LCarbonate (CO3)

80477250.50N/A17.9mg/LBicarbonate (HCO3)

80477250.50N/A<0.50mg/LAlkalinity (PP as CaCO3)

80477250.50N/A14.7mg/LAlkalinity (Total as CaCO3)

Misc. Inorganics

80461381012<10mg/LChemical Oxygen Demand

80437146.0N/A<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

QC BatchRDL
W-88877-091815-TDF-10

Lab-Dup
W-88877-091815-TDF-10UNITS

476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 07:40

Sampling Date

NE0812NE0812Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

MISCELLANEOUS (WATER)

RDL = Reportable Detection Limit

80503570.00500.0085mg/LSulphide

MISCELLANEOUS

QC BatchRDLW-88877-091815-TDF-09UNITS

476602-01-01COC Number

2015/09/18
 07:40

Sampling Date

NE0811Maxxam ID

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80503570.00500.00710.00688047784<0.0050mg/LSulphide

MISCELLANEOUS

QC BatchRDL
W-88877-091815-TDF-08

Lab-Dup
W-88877-091815-TDF-08QC BatchW-88877-091715-TDF-07UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 06:50

2015/09/18
 06:50

2015/09/17
 17:50

Sampling Date

NE0810NE0810NE0809Maxxam ID

RDL = Reportable Detection Limit

80477840.00500.0075<0.0050<0.0050mg/LSulphide

MISCELLANEOUS

QC BatchRDLW-88877-091715-TDF-06W-88877-091715-TDF-05W-88877-091715-TDF-04UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:10

2015/09/17
 17:00

2015/09/17
 16:30

Sampling Date

NE0808NE0807NE0806Maxxam ID

RDL = Reportable Detection Limit

80477840.0050<0.00500.00580.0078mg/LSulphide

MISCELLANEOUS

QC BatchRDLW-88877-091715-TDF-03W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 15:45

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0805NE0804NE0803Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

HIGH LEVEL ANIONS PACKAGE (WATER)

(1) Sample analysed past recommended hold time.

RDL = Reportable Detection Limit

80469810.100.260.49<0.10mg/LNitrate plus Nitrite (N)

80454910.10    <0.10 (1)    <0.10 (1)    <0.10 (1)mg/LOrthophosphate (P)

Nutrients

80460160.503.55.320mg/LDissolved Chloride (Cl)

80460210.508.225.7887.5mg/LDissolved Sulphate (SO4)

Anions

80437550.100.260.49<0.10mg/LNitrate (N)

Calculated Parameters

80469820.10<0.10<0.10<0.10mg/LNitrite (N)

ANIONS

QC BatchRDLW-88877-091715-TDF-05W-88877-091715-TDF-04W-88877-091715-TDF-03UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:00

2015/09/17
 16:30

2015/09/17
 15:45

Sampling Date

NE0807NE0806NE0805Maxxam ID

(1) Sample analysed past recommended hold time.

RDL = Reportable Detection Limit

80469810.100.9080469810.90mg/LNitrate plus Nitrite (N)

80454910.10    <0.10 (1)8045491    <0.10 (1)mg/LOrthophosphate (P)

Nutrients

80460060.5024804601624mg/LDissolved Chloride (Cl)

80460140.505.6880460216.30mg/LDissolved Sulphate (SO4)

Anions

80437550.100.9080437550.90mg/LNitrate (N)

Calculated Parameters

80469820.10<0.108046982<0.10mg/LNitrite (N)

ANIONS

QC BatchRDLW-88877-091715-TDF-02QC BatchW-88877-091715-TDF-01UNITS

476602-01-01476602-01-01COC Number

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0804NE0803Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

HIGH LEVEL ANIONS PACKAGE (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80469810.10<0.108046981N/A<0.10mg/LNitrate plus Nitrite (N)

80454910.10<0.108045491N/A<0.10mg/LOrthophosphate (P)

Nutrients

80460060.505.880473411.01.0mg/LDissolved Chloride (Cl)

80460140.500.7580473502.993.04mg/LDissolved Sulphate (SO4)

Anions

80437550.10<0.108043755N/A<0.10mg/LNitrate (N)

Calculated Parameters

80469820.10<0.108046982N/A<0.10mg/LNitrite (N)

ANIONS

QC BatchRDLW-88877-091815-TDF-09QC Batch
W-88877-091815-TDF-08

Lab-Dup
W-88877-091815-TDF-08UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 06:50

2015/09/18
 06:50

Sampling Date

NE0811NE0810NE0810Maxxam ID

(1) Sample analysed past recommended hold time.

RDL = Reportable Detection Limit

80469810.100.1580469810.24mg/LNitrate plus Nitrite (N)

80454910.10    <0.10 (1)8045491    <0.10 (1)mg/LOrthophosphate (P)

Nutrients

80473410.501.980460063.0mg/LDissolved Chloride (Cl)

80460140.503.1780460147.72mg/LDissolved Sulphate (SO4)

Anions

80437550.100.1580437550.24mg/LNitrate (N)

Calculated Parameters

80469820.10<0.108046982<0.10mg/LNitrite (N)

ANIONS

QC BatchRDLW-88877-091715-TDF-07QC BatchW-88877-091715-TDF-06UNITS

476602-01-01476602-01-01COC Number

2015/09/17
 17:50

2015/09/17
 17:10

Sampling Date

NE0809NE0808Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

HIGH LEVEL ANIONS PACKAGE (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80469810.10<0.10<0.10mg/LNitrate plus Nitrite (N)

80454910.10<0.10<0.10mg/LOrthophosphate (P)

Nutrients

80473410.50N/A5.6mg/LDissolved Chloride (Cl)

80460140.50N/A1.12mg/LDissolved Sulphate (SO4)

Anions

80437550.10N/A<0.10mg/LNitrate (N)

Calculated Parameters

80469820.10<0.10<0.10mg/LNitrite (N)

ANIONS

QC BatchRDL
W-88877-091815-TDF-10

Lab-Dup
W-88877-091815-TDF-10UNITS

476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 07:40

Sampling Date

NE0812NE0812Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8047638N/A102100101%D8-NAPHTHALENE (sur.)

8047638N/A102100100%D8-ACENAPHTHYLENE (sur.)

8047638N/A10710298%D10-ANTHRACENE (sur.)

8047645N/A989897%O-TERPHENYL (sur.)

Surrogate Recovery (%)

80476450.20<0.20<0.20<0.20mg/LEPH (C19-C32)

80476450.20<0.20<0.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

80437760.20<0.20<0.20<0.20mg/LHEPH (C19-C32 less PAH)

80437760.20<0.20<0.20<0.20mg/LLEPH (C10-C19 less PAH)

Calculated Parameters

80476380.050<0.050<0.050<0.050ug/LBenzo(g,h,i)perylene

80476380.050<0.050<0.050<0.050ug/LDibenz(a,h)anthracene

80476380.050<0.050<0.050<0.050ug/LIndeno(1,2,3-cd)pyrene

80476380.0090<0.0090<0.0090<0.0090ug/LBenzo(a)pyrene

80476380.050<0.050<0.050<0.050ug/LBenzo(k)fluoranthene

80476380.050<0.050<0.050<0.050ug/LBenzo(b&j)fluoranthene

80476380.050<0.050<0.050<0.050ug/LChrysene

80476380.010<0.010<0.010<0.010ug/LBenzo(a)anthracene

80476380.020<0.020<0.020<0.020ug/LPyrene

80476380.020<0.020<0.020<0.020ug/LFluoranthene

80476380.050<0.050<0.050<0.050ug/LAcridine

80476380.010<0.010<0.010<0.010ug/LAnthracene

80476380.050<0.050<0.050<0.050ug/LPhenanthrene

80476380.050<0.050<0.050<0.050ug/LFluorene

80476380.050<0.050<0.050<0.050ug/LAcenaphthene

80476380.050<0.050<0.050<0.050ug/LAcenaphthylene

80476380.24<0.24<0.24<0.24ug/LQuinoline

80476380.10<0.10<0.10<0.10ug/L2-Methylnaphthalene

80476380.10<0.10<0.10<0.10ug/LNaphthalene

80436930.24<0.24<0.24<0.24ug/LTotal PAH

80436930.050<0.050<0.050<0.050ug/LHigh Molecular Weight PAH`s

80436930.24<0.24<0.24<0.24ug/LLow Molecular Weight PAH`s

Polycyclic Aromatics

QC BatchRDLW-88877-091815-TDF-08W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 06:50

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0810NE0804NE0803Maxxam ID

Page 14 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8047638N/A10510095%TERPHENYL-D14 (sur.)

8047638N/A1029895%D9-Acridine

QC BatchRDLW-88877-091815-TDF-08W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 06:50

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0810NE0804NE0803Maxxam ID

Page 15 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8049027N/A85%D8-NAPHTHALENE (sur.)

8049027N/A81%D8-ACENAPHTHYLENE (sur.)

8049027N/A73%D10-ANTHRACENE (sur.)

8049033N/A98%O-TERPHENYL (sur.)

Surrogate Recovery (%)

80490330.20<0.20mg/LEPH (C19-C32)

80490330.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

80437760.20<0.20mg/LHEPH (C19-C32 less PAH)

80437760.20<0.20mg/LLEPH (C10-C19 less PAH)

Calculated Parameters

80490270.050<0.050ug/LBenzo(g,h,i)perylene

80490270.050<0.050ug/LDibenz(a,h)anthracene

80490270.050<0.050ug/LIndeno(1,2,3-cd)pyrene

80490270.0090<0.0090ug/LBenzo(a)pyrene

80490270.050<0.050ug/LBenzo(k)fluoranthene

80490270.050<0.050ug/LBenzo(b&j)fluoranthene

80490270.050<0.050ug/LChrysene

80490270.010<0.010ug/LBenzo(a)anthracene

80490270.020<0.020ug/LPyrene

80490270.020<0.020ug/LFluoranthene

80490270.050<0.050ug/LAcridine

80490270.010<0.010ug/LAnthracene

80490270.050<0.050ug/LPhenanthrene

80490270.050<0.050ug/LFluorene

80490270.050<0.050ug/LAcenaphthene

80490270.050<0.050ug/LAcenaphthylene

80490270.24<0.24ug/LQuinoline

80490270.10<0.10ug/L2-Methylnaphthalene

80490270.10<0.10ug/LNaphthalene

80436930.24<0.24ug/LTotal PAH

80436930.050<0.050ug/LHigh Molecular Weight PAH`s

80436930.24<0.24ug/LLow Molecular Weight PAH`s

Polycyclic Aromatics

QC BatchRDLW-88877-091815-TDF-09UNITS

476602-01-01COC Number

2015/09/18
 07:40

Sampling Date

NE0811Maxxam ID

Page 16 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8049027N/A80%TERPHENYL-D14 (sur.)

8049027N/A69%D9-Acridine

QC BatchRDLW-88877-091815-TDF-09UNITS

476602-01-01COC Number

2015/09/18
 07:40

Sampling Date

NE0811Maxxam ID

Page 17 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

80437960.0508.571.121.63mg/LDissolved Magnesium (Mg)

80437960.05040.06.6614.5mg/LDissolved Calcium (Ca)

80462180.50<0.50<0.50<0.50ug/LDissolved Zirconium (Zr)

80462185.0<5.07.7<5.0ug/LDissolved Zinc (Zn)

80462185.0<5.0<5.0<5.0ug/LDissolved Vanadium (V)

80462180.101.80<0.100.12ug/LDissolved Uranium (U)

80462185.0<5.0<5.0<5.0ug/LDissolved Titanium (Ti)

80462185.0<5.0<5.0<5.0ug/LDissolved Tin (Sn)

80462180.050<0.050<0.050<0.050ug/LDissolved Thallium (Tl)

80462181.012536.340.5ug/LDissolved Strontium (Sr)

80462180.020<0.020<0.020<0.020ug/LDissolved Silver (Ag)

8046218100501079408010ug/LDissolved Silicon (Si)

80462180.101.070.470.38ug/LDissolved Selenium (Se)

80462181.02.4<1.0<1.0ug/LDissolved Nickel (Ni)

80462181.06.0<1.01.0ug/LDissolved Molybdenum (Mo)

80462181.01677.142.4ug/LDissolved Manganese (Mn)

80462185.0<5.0<5.0<5.0ug/LDissolved Lithium (Li)

80462180.20<0.20<0.20<0.20ug/LDissolved Lead (Pb)

80462185.08.29.95.9ug/LDissolved Iron (Fe)

80462180.201.001.260.36ug/LDissolved Copper (Cu)

80462180.500.50<0.50<0.50ug/LDissolved Cobalt (Co)

80462181.0<1.0<1.0<1.0ug/LDissolved Chromium (Cr)

80462180.0100.0270.0190.010ug/LDissolved Cadmium (Cd)

80462185078<50<50ug/LDissolved Boron (B)

80462181.0<1.0<1.0<1.0ug/LDissolved Bismuth (Bi)

80462180.10<0.10<0.10<0.10ug/LDissolved Beryllium (Be)

80462181.016.02.812.4ug/LDissolved Barium (Ba)

80462180.100.910.210.56ug/LDissolved Arsenic (As)

80462180.50<0.50<0.50<0.50ug/LDissolved Antimony (Sb)

80462183.017.29.910.6ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

80504640.010<0.010<0.010<0.010ug/LDissolved Mercury (Hg)

Elements

80437690.5013521.243.0mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDLW-88877-091715-TDF-03W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 15:45

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0805NE0804NE0803Maxxam ID

Page 18 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

80437963.024.5<3.0<3.0mg/LDissolved Sulphur (S)

80437960.05046.044.844.2mg/LDissolved Sodium (Na)

80437960.0501.670.2370.435mg/LDissolved Potassium (K)

QC BatchRDLW-88877-091715-TDF-03W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 15:45

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0805NE0804NE0803Maxxam ID

Page 19 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

80437960.0504.304.253.23mg/LDissolved Magnesium (Mg)

80437960.05025.125.513.7mg/LDissolved Calcium (Ca)

80462180.50<0.50<0.50<0.50ug/LDissolved Zirconium (Zr)

80462185.0<5.0<5.0<5.0ug/LDissolved Zinc (Zn)

80462185.0<5.0<5.0<5.0ug/LDissolved Vanadium (V)

80462180.10<0.10<0.10<0.10ug/LDissolved Uranium (U)

80462185.0<5.0<5.09.7ug/LDissolved Titanium (Ti)

80462185.0<5.05.0<5.0ug/LDissolved Tin (Sn)

80462180.050<0.050<0.050<0.050ug/LDissolved Thallium (Tl)

80462181.037.836.622.6ug/LDissolved Strontium (Sr)

80462180.020<0.020<0.020<0.020ug/LDissolved Silver (Ag)

8046218100650062507700ug/LDissolved Silicon (Si)

80462180.100.180.180.22ug/LDissolved Selenium (Se)

80462181.0<1.0<1.0<1.0ug/LDissolved Nickel (Ni)

80462181.0<1.0<1.0<1.0ug/LDissolved Molybdenum (Mo)

80462181.0<1.0<1.020.0ug/LDissolved Manganese (Mn)

80462185.0<5.0<5.0<5.0ug/LDissolved Lithium (Li)

80462180.20<0.20<0.20<0.20ug/LDissolved Lead (Pb)

80462185.05.1<5.0305ug/LDissolved Iron (Fe)

80462180.200.850.721.59ug/LDissolved Copper (Cu)

80462180.50<0.50<0.50<0.50ug/LDissolved Cobalt (Co)

80462181.0<1.0<1.0<1.0ug/LDissolved Chromium (Cr)

80462180.0100.0110.0140.016ug/LDissolved Cadmium (Cd)

804621850<50<50<50ug/LDissolved Boron (B)

80462181.0<1.0<1.0<1.0ug/LDissolved Bismuth (Bi)

80462180.10<0.10<0.10<0.10ug/LDissolved Beryllium (Be)

80462181.01.71.72.9ug/LDissolved Barium (Ba)

80462180.100.180.180.17ug/LDissolved Arsenic (As)

80462180.50<0.50<0.50<0.50ug/LDissolved Antimony (Sb)

80462183.09.89.6127ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

80504640.010<0.010<0.010<0.010ug/LDissolved Mercury (Hg)

Elements

80437690.5080.581.147.6mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDLW-88877-091715-TDF-06W-88877-091715-TDF-05W-88877-091715-TDF-04UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:10

2015/09/17
 17:00

2015/09/17
 16:30

Sampling Date

NE0808NE0807NE0806Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

80437963.0<3.0<3.0<3.0mg/LDissolved Sulphur (S)

80437960.0504.634.722.91mg/LDissolved Sodium (Na)

80437960.0500.2920.2910.212mg/LDissolved Potassium (K)

QC BatchRDLW-88877-091715-TDF-06W-88877-091715-TDF-05W-88877-091715-TDF-04UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:10

2015/09/17
 17:00

2015/09/17
 16:30

Sampling Date

NE0808NE0807NE0806Maxxam ID

Page 21 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80462180.50<0.50<0.50ug/LDissolved Zirconium (Zr)

80462185.0<5.0<5.0ug/LDissolved Zinc (Zn)

80462185.0<5.0<5.0ug/LDissolved Vanadium (V)

80462180.10<0.10<0.10ug/LDissolved Uranium (U)

80462185.0<5.0<5.0ug/LDissolved Titanium (Ti)

80462185.0<5.0<5.0ug/LDissolved Tin (Sn)

80462180.050<0.050<0.050ug/LDissolved Thallium (Tl)

80462181.021.721.7ug/LDissolved Strontium (Sr)

80462180.020<0.020<0.020ug/LDissolved Silver (Ag)

804621810057505310ug/LDissolved Silicon (Si)

80462180.100.150.18ug/LDissolved Selenium (Se)

80462181.0<1.0<1.0ug/LDissolved Nickel (Ni)

80462181.0<1.0<1.0ug/LDissolved Molybdenum (Mo)

80462181.0<1.0<1.0ug/LDissolved Manganese (Mn)

80462185.0<5.0<5.0ug/LDissolved Lithium (Li)

80462180.20<0.20<0.20ug/LDissolved Lead (Pb)

80462185.051.453.9ug/LDissolved Iron (Fe)

80462180.200.350.33ug/LDissolved Copper (Cu)

80462180.50<0.50<0.50ug/LDissolved Cobalt (Co)

80462181.0<1.0<1.0ug/LDissolved Chromium (Cr)

80462180.010<0.010<0.010ug/LDissolved Cadmium (Cd)

804621850<50<50ug/LDissolved Boron (B)

80462181.0<1.0<1.0ug/LDissolved Bismuth (Bi)

80462180.10<0.10<0.10ug/LDissolved Beryllium (Be)

80462181.0<1.0<1.0ug/LDissolved Barium (Ba)

80462180.100.130.13ug/LDissolved Arsenic (As)

80462180.50<0.50<0.50ug/LDissolved Antimony (Sb)

80462183.012.79.0ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

80504640.010N/A<0.010ug/LDissolved Mercury (Hg)

Elements

80437690.50N/A38.7mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDL
W-88877-091715-TDF-07

Lab-Dup
W-88877-091715-TDF-07UNITS

476602-01-01476602-01-01COC Number

2015/09/17
 17:50

2015/09/17
 17:50

Sampling Date

NE0809NE0809Maxxam ID

Page 22 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80437963.0N/A<3.0mg/LDissolved Sulphur (S)

80437960.050N/A2.85mg/LDissolved Sodium (Na)

80437960.050N/A0.181mg/LDissolved Potassium (K)

80437960.050N/A1.74mg/LDissolved Magnesium (Mg)

80437960.050N/A12.6mg/LDissolved Calcium (Ca)

QC BatchRDL
W-88877-091715-TDF-07

Lab-Dup
W-88877-091715-TDF-07UNITS

476602-01-01476602-01-01COC Number

2015/09/17
 17:50

2015/09/17
 17:50

Sampling Date

NE0809NE0809Maxxam ID

Page 23 of 48

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR TOTAL METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80456450.50<0.50N/A<0.50ug/LTotal Zirconium (Zr)

80456455.0<5.0N/A<5.0ug/LTotal Zinc (Zn)

80456455.0<5.0N/A<5.0ug/LTotal Vanadium (V)

80456450.10<0.10N/A<0.10ug/LTotal Uranium (U)

80456455.0<5.0N/A<5.0ug/LTotal Titanium (Ti)

80456455.0<5.0N/A<5.0ug/LTotal Tin (Sn)

80456450.050<0.050N/A<0.050ug/LTotal Thallium (Tl)

80456451.015.4N/A12.2ug/LTotal Strontium (Sr)

80456450.020<0.020N/A<0.020ug/LTotal Silver (Ag)

80456451001450N/A1740ug/LTotal Silicon (Si)

80456450.10<0.10N/A<0.10ug/LTotal Selenium (Se)

80456451.0<1.0N/A<1.0ug/LTotal Nickel (Ni)

80456451.0<1.0N/A<1.0ug/LTotal Molybdenum (Mo)

80456451.025.1N/A2.5ug/LTotal Manganese (Mn)

80456455.0<5.0N/A<5.0ug/LTotal Lithium (Li)

80456450.20<0.20N/A<0.20ug/LTotal Lead (Pb)

80456451086N/A20ug/LTotal Iron (Fe)

80456450.500.92N/A0.51ug/LTotal Copper (Cu)

80456450.50<0.50N/A<0.50ug/LTotal Cobalt (Co)

80456451.0<1.0N/A<1.0ug/LTotal Chromium (Cr)

80456450.010<0.010N/A<0.010ug/LTotal Cadmium (Cd)

804564550<50N/A<50ug/LTotal Boron (B)

80456451.0<1.0N/A<1.0ug/LTotal Bismuth (Bi)

80456450.10<0.10N/A<0.10ug/LTotal Beryllium (Be)

80456451.02.2N/A2.9ug/LTotal Barium (Ba)

80456450.100.11N/A0.12ug/LTotal Arsenic (As)

80456450.50<0.50N/A<0.50ug/LTotal Antimony (Sb)

80456453.015.6N/A18.8ug/LTotal Aluminum (Al)

Total Metals by ICPMS

80504740.010<0.010<0.010<0.010ug/LTotal Mercury (Hg)

Elements

80436910.5016.3N/A24.8mg/LTotal Hardness (CaCO3)

Calculated Parameters

QC BatchRDLW-88877-091815-TDF-09
W-88877-091815-TDF-08

Lab-Dup
W-88877-091815-TDF-08UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 06:50

2015/09/18
 06:50

Sampling Date

NE0811NE0810NE0810Maxxam ID
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Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR TOTAL METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80436923.0<3.0N/A<3.0mg/LTotal Sulphur (S)

80436920.0504.51N/A0.800mg/LTotal Sodium (Na)

80436920.0500.198N/A0.087mg/LTotal Potassium (K)

80436920.0501.18N/A0.868mg/LTotal Magnesium (Mg)

80436920.0504.60N/A8.49mg/LTotal Calcium (Ca)

QC BatchRDLW-88877-091815-TDF-09
W-88877-091815-TDF-08

Lab-Dup
W-88877-091815-TDF-08UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 06:50

2015/09/18
 06:50

Sampling Date

NE0811NE0810NE0810Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

TOTAL TKN IN WATER (WATER)

RDL = Reportable Detection Limit

80485590.0200.175mg/LTotal Nitrogen (N)

80438830.100.17mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDLW-88877-091815-TDF-10UNITS

476602-01-01COC Number

2015/09/18
 07:40

Sampling Date

NE0812Maxxam ID

RDL = Reportable Detection Limit

80485590.0200.1590.1070.185mg/LTotal Nitrogen (N)

80438830.100.160.11<0.10mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDLW-88877-091815-TDF-09W-88877-091815-TDF-08W-88877-091715-TDF-07UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 07:40

2015/09/18
 06:50

2015/09/17
 17:50

Sampling Date

NE0811NE0810NE0809Maxxam ID

RDL = Reportable Detection Limit

80485590.0200.4460.5070.584mg/LTotal Nitrogen (N)

80438830.100.210.25<0.10mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDLW-88877-091715-TDF-06W-88877-091715-TDF-05W-88877-091715-TDF-04UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 17:10

2015/09/17
 17:00

2015/09/17
 16:30

Sampling Date

NE0808NE0807NE0806Maxxam ID

RDL = Reportable Detection Limit

80485590.0201.260.9500.928mg/LTotal Nitrogen (N)

80438830.101.26<0.10<0.10mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDLW-88877-091715-TDF-03W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/17
 15:45

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0805NE0804NE0803Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

80448290.50<0.50<0.50<0.50ug/LStyrene

80448291.0<1.0<1.0<1.0ug/LBromoform

80448290.40<0.40<0.40<0.40ug/Lm & p-Xylene

80448290.40<0.40<0.40<0.40ug/LEthylbenzene

80448290.40<0.40<0.40<0.40ug/LToluene

80448291.0<1.0<1.0<1.0ug/LBromodichloromethane

80448290.50<0.50<0.50<0.50ug/LTetrachloroethene

80448295.0<5.0<5.0<5.0ug/L1,3-Butadiene

80448290.20<0.20<0.20<0.20ug/L1,2-dibromoethane

80448291.0<1.0<1.0<1.0ug/LChlorodibromomethane

80448290.50<0.50<0.50<0.50ug/LTrichloroethene

80448290.50<0.50<0.50<0.50ug/L1,1,2-trichloroethane

80448291.0<1.0<1.0<1.0ug/LBromomethane

80448291.0<1.0<1.0<1.0ug/Ltrans-1,3-dichloropropene

80448291.0<1.0<1.0<1.0ug/Lcis-1,3-dichloropropene

80448290.50<0.50<0.50<0.50ug/L1,2-dichloropropane

80448294.0<4.0<4.0<4.0ug/LMethyl-tert-butylether (MTBE)

80448290.40<0.40<0.40<0.40ug/LBenzene

80448290.50<0.50<0.50<0.50ug/LCarbon tetrachloride

80448290.50<0.50<0.50<0.50ug/L1,2-dichloroethane

80448290.50<0.50<0.50<0.50ug/L1,1,1-trichloroethane

80448291.0<1.0<1.0<1.0ug/LChloroform

80448291.0<1.0<1.0<1.0ug/Lcis-1,2-dichloroethene

80448290.50<0.50<0.50<0.50ug/L1,1-dichloroethane

80448291.0<1.0<1.0<1.0ug/Ltrans-1,2-dichloroethene

80448292.0<2.0<2.0<2.0ug/LDichloromethane

80448290.50<0.50<0.50<0.50ug/L1,1-dichloroethene

80448292.0<2.0<2.0<2.0ug/LDichlorodifluoromethane

80448292.0<2.0<2.0<2.0ug/L1,1,2Trichloro-1,2,2Trifluoroethane

80448294.0<4.0<4.0<4.0ug/LTrichlorofluoromethane

80448291.0<1.0<1.0<1.0ug/LChloroethane

80448290.50<0.50<0.50<0.50ug/LVinyl chloride

80448291.0<1.0<1.0<1.0ug/LChloromethane

8043541300<300<300<300ug/LVPH (VHW6 to 10 - BTEX)

Volatiles

QC BatchRDLW-88877-091815-TDF-08W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 06:50

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0810NE0804NE0803Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR VOC + VPH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8044829N/A899090%D4-1,2-Dichloroethane (sur.)

8044829N/A737373%4-Bromofluorobenzene (sur.)

8044829N/A999998%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

8044829300<300<300<300ug/LVH C6-C10

80448290.50<0.50<0.50<0.50ug/LHexachlorobutadiene

80448292.0<2.0<2.0<2.0ug/L1,2,4-trichlorobenzene

80448292.0<2.0<2.0<2.0ug/L1,2,3-trichlorobenzene

80448292.0<2.0<2.0<2.0ug/LBromobenzene

80448290.90<0.90<0.90<0.90ug/LDibromomethane

80448290.50<0.50<0.50<0.50ug/LChlorobenzene

80448290.50<0.50<0.50<0.50ug/L1,4-dichlorobenzene

80448290.50<0.50<0.50<0.50ug/L1,3-dichlorobenzene

80448290.50<0.50<0.50<0.50ug/L1,2-dichlorobenzene

80448290.50<0.50<0.50<0.50ug/L1,1,2,2-tetrachloroethane

80448290.50<0.50<0.50<0.50ug/L1,1,1,2-tetrachloroethane

80448290.40<0.40<0.40<0.40ug/LXylenes (Total)

80448290.40<0.40<0.40<0.40ug/Lo-Xylene

QC BatchRDLW-88877-091815-TDF-08W-88877-091715-TDF-02W-88877-091715-TDF-01UNITS

476602-01-01476602-01-01476602-01-01COC Number

2015/09/18
 06:50

2015/09/17
 14:55

2015/09/17
 14:10

Sampling Date

NE0810NE0804NE0803Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR VOC + VPH IN WATER (WATER)

RDL = Reportable Detection Limit

80464860.50<0.50ug/LStyrene

80464861.0<1.0ug/LBromoform

80464860.40<0.40ug/Lm & p-Xylene

80464860.40<0.40ug/LEthylbenzene

80464860.40<0.40ug/LToluene

80464861.0<1.0ug/LBromodichloromethane

80464860.50<0.50ug/LTetrachloroethene

80464865.0<5.0ug/L1,3-Butadiene

80464860.20<0.20ug/L1,2-dibromoethane

80464861.0<1.0ug/LChlorodibromomethane

80464860.50<0.50ug/LTrichloroethene

80464860.50<0.50ug/L1,1,2-trichloroethane

80464861.0<1.0ug/LBromomethane

80464861.0<1.0ug/Ltrans-1,3-dichloropropene

80464861.0<1.0ug/Lcis-1,3-dichloropropene

80464860.50<0.50ug/L1,2-dichloropropane

80464864.0<4.0ug/LMethyl-tert-butylether (MTBE)

80464860.40<0.40ug/LBenzene

80464860.50<0.50ug/LCarbon tetrachloride

80464860.50<0.50ug/L1,2-dichloroethane

80464860.50<0.50ug/L1,1,1-trichloroethane

80464861.0<1.0ug/LChloroform

80464861.0<1.0ug/Lcis-1,2-dichloroethene

80464860.50<0.50ug/L1,1-dichloroethane

80464861.0<1.0ug/Ltrans-1,2-dichloroethene

80464862.0<2.0ug/LDichloromethane

80464860.50<0.50ug/L1,1-dichloroethene

80464862.0<2.0ug/LDichlorodifluoromethane

80464862.0<2.0ug/L1,1,2Trichloro-1,2,2Trifluoroethane

80464864.0<4.0ug/LTrichlorofluoromethane

80464861.0<1.0ug/LChloroethane

80464860.50<0.50ug/LVinyl chloride

80464861.0<1.0ug/LChloromethane

8043541300<300ug/LVPH (VHW6 to 10 - BTEX)

Volatiles

QC BatchRDLW-88877-091815-TDF-09UNITS

476602-01-01COC Number

2015/09/18
 07:40

Sampling Date

NE0811Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

CSR VOC + VPH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8046486N/A93%D4-1,2-Dichloroethane (sur.)

8046486N/A86%4-Bromofluorobenzene (sur.)

8046486N/A101%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

8046486300<300ug/LVH C6-C10

80464860.50<0.50ug/LHexachlorobutadiene

80464862.0<2.0ug/L1,2,4-trichlorobenzene

80464862.0<2.0ug/L1,2,3-trichlorobenzene

80464862.0<2.0ug/LBromobenzene

80464860.90<0.90ug/LDibromomethane

80464860.50<0.50ug/LChlorobenzene

80464860.50<0.50ug/L1,4-dichlorobenzene

80464860.50<0.50ug/L1,3-dichlorobenzene

80464860.50<0.50ug/L1,2-dichlorobenzene

80464860.50<0.50ug/L1,1,2,2-tetrachloroethane

80464860.50<0.50ug/L1,1,1,2-tetrachloroethane

80464860.40<0.40ug/LXylenes (Total)

80464860.40<0.40ug/Lo-Xylene

QC BatchRDLW-88877-091815-TDF-09UNITS

476602-01-01COC Number

2015/09/18
 07:40

Sampling Date

NE0811Maxxam ID
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

GENERAL COMMENTS

Results relate only to the items tested.
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

%10070 - 13010170 - 130982015/09/221,4-Difluorobenzene (sur.)8044829

%7870 - 1309870 - 130852015/09/224-Bromofluorobenzene (sur.)8044829

%8770 - 13011270 - 130922015/09/22D4-1,2-Dichloroethane (sur.)8044829

%10170 - 13010070 - 1301002015/09/231,4-Difluorobenzene (sur.)8046486

%8870 - 13010070 - 130992015/09/234-Bromofluorobenzene (sur.)8046486

%9170 - 1309470 - 130942015/09/23D4-1,2-Dichloroethane (sur.)8046486

%10660 - 13010960 - 1301052015/09/23D10-ANTHRACENE (sur.)8047638

%10450 - 13010450 - 1301032015/09/23D8-ACENAPHTHYLENE (sur.)8047638

%10650 - 13010150 - 1301022015/09/23D8-NAPHTHALENE (sur.)8047638

%10050 - 13010450 - 1301012015/09/23D9-Acridine8047638

%10760 - 1309960 - 1301042015/09/23TERPHENYL-D14 (sur.)8047638

%9950 - 13010750 - 1301082015/09/23O-TERPHENYL (sur.)8047645

%8660 - 1308260 - 130782015/09/24D10-ANTHRACENE (sur.)8049027

%8050 - 1308050 - 130792015/09/24D8-ACENAPHTHYLENE (sur.)8049027

%8250 - 1307950 - 130782015/09/24D8-NAPHTHALENE (sur.)8049027

%8050 - 1308350 - 130832015/09/24D9-Acridine8049027

%8660 - 1308460 - 130622015/09/24TERPHENYL-D14 (sur.)8049027

%10250 - 13010150 - 1301022015/09/24O-TERPHENYL (sur.)8049033

20     13 (1)mg/L<6.085 - 115972015/09/19Biochemical Oxygen Demand8043714

30     NC (1)ug/L<0.5070 - 1308470 - 130792015/09/221,1,1,2-tetrachloroethane8044829

30     NC (1)ug/L<0.5070 - 1308970 - 130812015/09/221,1,1-trichloroethane8044829

30     NC (1)ug/L<0.5070 - 1309170 - 130892015/09/221,1,2,2-tetrachloroethane8044829

30     NC (1)ug/L<2.02015/09/221,1,2Trichloro-1,2,2Trifluoroethane8044829

30     NC (1)ug/L<0.5070 - 1308470 - 130792015/09/221,1,2-trichloroethane8044829

30     NC (1)ug/L<0.5070 - 1308970 - 130822015/09/221,1-dichloroethane8044829

30     NC (1)ug/L<0.5070 - 1308970 - 130832015/09/221,1-dichloroethene8044829

30     NC (1)ug/L<2.070 - 1307870 - 130752015/09/221,2,3-trichlorobenzene8044829

30     NC (1)ug/L<2.070 - 1307970 - 130762015/09/221,2,4-trichlorobenzene8044829

30     NC (1)ug/L<0.2070 - 1307970 - 130752015/09/221,2-dibromoethane8044829

30     NC (1)ug/L<0.5070 - 1308970 - 130852015/09/221,2-dichlorobenzene8044829
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

30     NC (1)ug/L<0.5070 - 1308270 - 130782015/09/221,2-dichloroethane8044829

30     NC (1)ug/L<0.5070 - 1309070 - 130842015/09/221,2-dichloropropane8044829

ug/L<5.02015/09/221,3-Butadiene8044829

30     NC (1)ug/L<0.5070 - 1309270 - 130872015/09/221,3-dichlorobenzene8044829

30     NC (1)ug/L<0.5070 - 1308970 - 130852015/09/221,4-dichlorobenzene8044829

30     NC (1)ug/L<0.4070 - 1308870 - 130822015/09/22Benzene8044829

ug/L<2.070 - 1308470 - 130812015/09/22Bromobenzene8044829

30     NC (1)ug/L<1.070 - 1308570 - 130792015/09/22Bromodichloromethane8044829

30     NC (1)ug/L<1.070 - 1308470 - 130822015/09/22Bromoform8044829

30     NC (1)ug/L<1.060 - 1408560 - 140702015/09/22Bromomethane8044829

30     NC (1)ug/L<0.5070 - 1308870 - 130812015/09/22Carbon tetrachloride8044829

30     NC (1)ug/L<0.5070 - 1308370 - 130792015/09/22Chlorobenzene8044829

30     NC (1)ug/L<1.070 - 1308270 - 130782015/09/22Chlorodibromomethane8044829

30     NC (1)ug/L<1.060 - 1409160 - 140842015/09/22Chloroethane8044829

30     NC (1)ug/L<1.070 - 1308970 - 130822015/09/22Chloroform8044829

30     NC (1)ug/L<1.060 - 14011660 - 1401092015/09/22Chloromethane8044829

30     NC (1)ug/L<1.070 - 1309170 - 130842015/09/22cis-1,2-dichloroethene8044829

30     NC (1)ug/L<1.070 - 1308270 - 130752015/09/22cis-1,3-dichloropropene8044829

ug/L<0.9070 - 1308170 - 130772015/09/22Dibromomethane8044829

30     NC (1)ug/L<2.060 - 14013460 - 1401292015/09/22Dichlorodifluoromethane8044829

30     NC (1)ug/L<2.070 - 1309170 - 130842015/09/22Dichloromethane8044829

30     NC (1)ug/L<0.4070 - 1307670 - 130702015/09/22Ethylbenzene8044829

30     NC (1)ug/L<0.5070 - 1309170 - 130862015/09/22Hexachlorobutadiene8044829

30     NC (1)ug/L<0.4070 - 1307970 - 130722015/09/22m & p-Xylene8044829

30     NC (1)ug/L<4.070 - 1308270 - 130762015/09/22Methyl-tert-butylether (MTBE)8044829

30     NC (1)ug/L<0.4070 - 1307670 - 130712015/09/22o-Xylene8044829

ug/L<0.5070 - 1307070 - 130     65 (2)2015/09/22Styrene8044829

30     NC (1)ug/L<0.5070 - 1308470 - 130782015/09/22Tetrachloroethene8044829

30     NC (1)ug/L<0.4070 - 1307770 - 130712015/09/22Toluene8044829

30     NC (1)ug/L<1.070 - 1308370 - 130772015/09/22trans-1,2-dichloroethene8044829
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

30     NC (1)ug/L<1.070 - 1307570 - 130     69 (2)2015/09/22trans-1,3-dichloropropene8044829

30     NC (1)ug/L<0.5070 - 1308570 - 130782015/09/22Trichloroethene8044829

30     NC (1)ug/L<4.060 - 14010960 - 1401012015/09/22Trichlorofluoromethane8044829

ug/L<30070 - 130932015/09/22VH C6-C108044829

30     NC (1)ug/L<0.5060 - 14011960 - 1401092015/09/22Vinyl chloride8044829

30     NC (1)ug/L<0.402015/09/22Xylenes (Total)8044829

20     NC (1)mg/L<0.0005080 - 12010280 - 120942015/09/21Strong Acid Dissoc. Cyanide (CN)8045121

20     NC (4)mg/L<0.1080 - 1209180 - 120     97 (3)2015/09/21Orthophosphate (P)8045491

20     2.7 (6)mg/L<0.005080 - 1209980 - 120     NC (5)2015/09/21Total Phosphorus (P)8045579

ug/L<3.080 - 12010980 - 1201042015/09/23Total Aluminum (Al)8045645

ug/L<0.5080 - 12010780 - 1201072015/09/23Total Antimony (Sb)8045645

ug/L<0.1080 - 12010580 - 1201052015/09/23Total Arsenic (As)8045645

ug/L<1.080 - 12010480 - 120NC2015/09/23Total Barium (Ba)8045645

ug/L<0.1080 - 12010580 - 1201082015/09/23Total Beryllium (Be)8045645

ug/L<1.080 - 12010380 - 1201002015/09/23Total Bismuth (Bi)8045645

ug/L<502015/09/23Total Boron (B)8045645

ug/L<0.01080 - 12010080 - 1201022015/09/23Total Cadmium (Cd)8045645

ug/L<1.080 - 1209980 - 1201002015/09/23Total Chromium (Cr)8045645

ug/L<0.5080 - 1209980 - 120992015/09/23Total Cobalt (Co)8045645

ug/L<0.5080 - 12010080 - 120972015/09/23Total Copper (Cu)8045645

ug/L<1080 - 12011480 - 1201132015/09/23Total Iron (Fe)8045645

ug/L<0.2080 - 12010280 - 1201002015/09/23Total Lead (Pb)8045645

ug/L<5.080 - 12010480 - 1201032015/09/23Total Lithium (Li)8045645

ug/L<1.080 - 12010180 - 1201012015/09/23Total Manganese (Mn)8045645

ug/L<1.080 - 1209980 - 1201082015/09/23Total Molybdenum (Mo)8045645

ug/L<1.080 - 1209880 - 120982015/09/23Total Nickel (Ni)8045645

ug/L<0.1080 - 1209680 - 120992015/09/23Total Selenium (Se)8045645

ug/L<1002015/09/23Total Silicon (Si)8045645

ug/L<0.02080 - 12010080 - 1201022015/09/23Total Silver (Ag)8045645

ug/L<1.080 - 12010380 - 120NC2015/09/23Total Strontium (Sr)8045645
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Client Project #: 088877-02-01

Your P.O. #: 73500976
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Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

ug/L<0.05080 - 1209280 - 1201062015/09/23Total Thallium (Tl)8045645

ug/L<5.080 - 12010580 - 1201032015/09/23Total Tin (Sn)8045645

ug/L<5.080 - 1209680 - 1201122015/09/23Total Titanium (Ti)8045645

ug/L<0.1080 - 1209980 - 1201012015/09/23Total Uranium (U)8045645

ug/L<5.080 - 12010080 - 1201012015/09/23Total Vanadium (V)8045645

ug/L<5.080 - 12010280 - 1201032015/09/23Total Zinc (Zn)8045645

ug/L<0.502015/09/23Total Zirconium (Zr)8045645

20     1.4 (1)mg/L<0.5080 - 12010580 - 120NC2015/09/21Dissolved Chloride (Cl)8046006

mg/L<0.5080 - 120972015/09/21Dissolved Sulphate (SO4)8046014

20     NC (1)mg/L<0.5080 - 120962015/09/21Dissolved Chloride (Cl)8046016

20     0.099 (1)mg/L<0.5080 - 120952015/09/21Dissolved Sulphate (SO4)8046021

20     NC (1)mg/L<1080 - 1209880 - 120952015/09/23Chemical Oxygen Demand8046135

20     NC (8)mg/L<1080 - 12010180 - 120     99 (7)2015/09/23Chemical Oxygen Demand8046138

20     NC (10)ug/L<3.080 - 12011180 - 120     106 (9)2015/09/25Dissolved Aluminum (Al)8046218

20     NC (10)ug/L<0.5080 - 12010280 - 120     105 (9)2015/09/25Dissolved Antimony (Sb)8046218

20     NC (10)ug/L<0.1080 - 12010180 - 120     96 (9)2015/09/25Dissolved Arsenic (As)8046218

20     NC (10)ug/L<1.080 - 12010180 - 120     96 (9)2015/09/25Dissolved Barium (Ba)8046218

20     NC (10)ug/L<0.1080 - 12010380 - 120     102 (9)2015/09/25Dissolved Beryllium (Be)8046218

20     NC (10)ug/L<1.080 - 12010180 - 120     97 (9)2015/09/25Dissolved Bismuth (Bi)8046218

20     NC (10)ug/L<502015/09/25Dissolved Boron (B)8046218

20     NC (10)ug/L<0.01080 - 1209980 - 120     97 (9)2015/09/25Dissolved Cadmium (Cd)8046218

20     NC (10)ug/L<1.080 - 12010280 - 120     98 (9)2015/09/25Dissolved Chromium (Cr)8046218

20     NC (10)ug/L<0.5080 - 12010480 - 120     102 (9)2015/09/25Dissolved Cobalt (Co)8046218

20     NC (10)ug/L<0.2080 - 12010480 - 120     102 (9)2015/09/25Dissolved Copper (Cu)8046218

20     4.7 (10)ug/L<5.080 - 12010780 - 120     NC (9)2015/09/25Dissolved Iron (Fe)8046218

20     NC (10)ug/L<0.2080 - 1209980 - 120     96 (9)2015/09/25Dissolved Lead (Pb)8046218

20     NC (10)ug/L<5.080 - 12010080 - 120     102 (9)2015/09/25Dissolved Lithium (Li)8046218

20     NC (10)ug/L<1.080 - 12010080 - 120     96 (9)2015/09/25Dissolved Manganese (Mn)8046218

20     NC (10)ug/L<1.080 - 12010080 - 120     102 (9)2015/09/25Dissolved Molybdenum (Mo)8046218

20     NC (10)ug/L<1.080 - 12010680 - 120     102 (9)2015/09/25Dissolved Nickel (Ni)8046218
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Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     NC (10)ug/L<0.1080 - 1209980 - 120     102 (9)2015/09/25Dissolved Selenium (Se)8046218

20     7.8 (10)ug/L<1002015/09/25Dissolved Silicon (Si)8046218

20     NC (10)ug/L<0.02080 - 1209980 - 120     102 (9)2015/09/25Dissolved Silver (Ag)8046218

20     0.11 (10)ug/L<1.080 - 1209680 - 120     NC (9)2015/09/25Dissolved Strontium (Sr)8046218

20     NC (10)ug/L<0.05080 - 1209880 - 120     92 (9)2015/09/25Dissolved Thallium (Tl)8046218

20     NC (10)ug/L<5.080 - 1209980 - 120     90 (9)2015/09/25Dissolved Tin (Sn)8046218

20     NC (10)ug/L<5.080 - 1209580 - 120     86 (9)2015/09/25Dissolved Titanium (Ti)8046218

20     NC (10)ug/L<0.1080 - 1209880 - 120     94 (9)2015/09/25Dissolved Uranium (U)8046218

20     NC (10)ug/L<5.080 - 12010180 - 120     95 (9)2015/09/25Dissolved Vanadium (V)8046218

20     NC (10)ug/L<5.080 - 12010880 - 120     101 (9)2015/09/25Dissolved Zinc (Zn)8046218

20     NC (10)ug/L<0.502015/09/25Dissolved Zirconium (Zr)8046218

ug/L<0.5070 - 1308870 - 130932015/09/231,1,1,2-tetrachloroethane8046486

30     NC (1)ug/L<0.5070 - 1309070 - 130942015/09/241,1,1-trichloroethane8046486

ug/L<0.5070 - 1309270 - 130972015/09/231,1,2,2-tetrachloroethane8046486

ug/L<2.02015/09/231,1,2Trichloro-1,2,2Trifluoroethane8046486

ug/L<0.5070 - 1308870 - 130922015/09/231,1,2-trichloroethane8046486

30     NC (1)ug/L<0.5070 - 1308970 - 130922015/09/241,1-dichloroethane8046486

30     NC (1)ug/L<0.5070 - 1309370 - 130982015/09/241,1-dichloroethene8046486

ug/L<2.070 - 1309770 - 1301062015/09/231,2,3-trichlorobenzene8046486

ug/L<2.070 - 1309970 - 1301062015/09/231,2,4-trichlorobenzene8046486

ug/L<0.2070 - 1308670 - 130892015/09/231,2-dibromoethane8046486

ug/L<0.5070 - 13010070 - 1301052015/09/231,2-dichlorobenzene8046486

ug/L<0.5070 - 1308870 - 130882015/09/231,2-dichloroethane8046486

ug/L<0.5070 - 1309270 - 130952015/09/231,2-dichloropropane8046486

ug/L<5.02015/09/231,3-Butadiene8046486

ug/L<0.5070 - 13010070 - 1301072015/09/231,3-dichlorobenzene8046486

ug/L<0.5070 - 1309870 - 1301042015/09/231,4-dichlorobenzene8046486

ug/L<0.4070 - 1309170 - 130952015/09/23Benzene8046486

ug/L<2.070 - 1309470 - 130982015/09/23Bromobenzene8046486

ug/L<1.070 - 1308970 - 130922015/09/23Bromodichloromethane8046486
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Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF
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Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

ug/L<1.070 - 1308870 - 130912015/09/23Bromoform8046486

ug/L<1.060 - 1408360 - 140902015/09/23Bromomethane8046486

ug/L<0.5070 - 1309070 - 130952015/09/23Carbon tetrachloride8046486

ug/L<0.5070 - 1309270 - 130952015/09/23Chlorobenzene8046486

ug/L<1.070 - 1308770 - 130902015/09/23Chlorodibromomethane8046486

30     NC (1)ug/L<1.060 - 1408960 - 140912015/09/24Chloroethane8046486

ug/L<1.070 - 1308970 - 130932015/09/23Chloroform8046486

30     NC (1)ug/L<1.060 - 1409860 - 1401052015/09/24Chloromethane8046486

30     NC (1)ug/L<1.070 - 1309370 - 130982015/09/24cis-1,2-dichloroethene8046486

ug/L<1.070 - 1307470 - 130782015/09/23cis-1,3-dichloropropene8046486

ug/L<0.9070 - 1308670 - 130892015/09/23Dibromomethane8046486

ug/L<2.060 - 14013460 - 1401382015/09/23Dichlorodifluoromethane8046486

30     NC (1)ug/L<2.070 - 1309670 - 1301022015/09/24Dichloromethane8046486

ug/L<0.4070 - 1309170 - 130922015/09/23Ethylbenzene8046486

ug/L<0.5070 - 1309970 - 1301062015/09/23Hexachlorobutadiene8046486

ug/L<0.4070 - 1309570 - 130982015/09/23m & p-Xylene8046486

ug/L<4.070 - 1309170 - 130932015/09/23Methyl-tert-butylether (MTBE)8046486

ug/L<0.4070 - 1309470 - 130972015/09/23o-Xylene8046486

ug/L<0.5070 - 1308470 - 130852015/09/23Styrene8046486

30     NC (1)ug/L<0.5070 - 1309070 - 130952015/09/24Tetrachloroethene8046486

ug/L<0.4070 - 1308970 - 130912015/09/23Toluene8046486

30     NC (1)ug/L<1.070 - 1308270 - 130872015/09/24trans-1,2-dichloroethene8046486

ug/L<1.070 - 130     66 (2)70 - 130     69 (2)2015/09/23trans-1,3-dichloropropene8046486

30     NC (1)ug/L<0.5070 - 1309070 - 130942015/09/24Trichloroethene8046486

ug/L<4.060 - 14011660 - 1401242015/09/23Trichlorofluoromethane8046486

ug/L<30070 - 130972015/09/23VH C6-C108046486

30     NC (1)ug/L<0.5060 - 14010560 - 1401122015/09/24Vinyl chloride8046486

ug/L<0.402015/09/23Xylenes (Total)8046486

20     3.5 (1)mg/L<1080 - 12010680 - 120     97 (11)2015/09/24Total Dissolved Solids8046946

25     NC (4)mg/L<0.1080 - 12010580 - 120     107 (3)2015/09/19Nitrate plus Nitrite (N)8046981
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Your P.O. #: 73500976
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Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     NC (4)mg/L<0.1080 - 12010380 - 120     103 (3)2015/09/19Nitrite (N)8046982

mg/L<1.070 - 130932015/09/23Total Oil and grease8047224

20     NC (1)mg/L<0.5080 - 12010280 - 1201182015/09/22Dissolved Chloride (Cl)8047341

20     0.81 (1)mg/L<0.5080 - 1209780 - 120NC2015/09/22Dissolved Sulphate (SO4)8047350

40     6.9 (1)ug/L<0.1050 - 1309950 - 1301002015/09/232-Methylnaphthalene8047638

40     NC (13,1)ug/L<0.05050 - 13010150 - 1301012015/09/23Acenaphthene8047638

40     NC (13,1)ug/L<0.05050 - 1309850 - 130982015/09/23Acenaphthylene8047638

40     NC (1)ug/L<0.05050 - 13010850 - 1301072015/09/23Acridine8047638

40     NC (13,1)ug/L<0.01060 - 13010460 - 1301022015/09/23Anthracene8047638

40     NC (1)ug/L<0.01060 - 1309060 - 130962015/09/23Benzo(a)anthracene8047638

40     NC (1)ug/L<0.009060 - 1309660 - 1301032015/09/23Benzo(a)pyrene8047638

40     NC (1)ug/L<0.05060 - 1309360 - 1301052015/09/23Benzo(b&j)fluoranthene8047638

40     NC (1)ug/L<0.05060 - 1309060 - 130982015/09/23Benzo(g,h,i)perylene8047638

40     NC (1)ug/L<0.05060 - 1309260 - 130932015/09/23Benzo(k)fluoranthene8047638

40     NC (1)ug/L<0.05060 - 1308660 - 130932015/09/23Chrysene8047638

40     NC (1)ug/L<0.05060 - 1309260 - 130952015/09/23Dibenz(a,h)anthracene8047638

40     NC (1)ug/L<0.02060 - 1309260 - 130912015/09/23Fluoranthene8047638

40     5.8 (1)ug/L<0.05050 - 1308850 - 130882015/09/23Fluorene8047638

40     NC (1)ug/L<0.05060 - 1309460 - 1301032015/09/23Indeno(1,2,3-cd)pyrene8047638

40     NC (13,1)ug/L<0.1050 - 1309950 - 130992015/09/23Naphthalene8047638

40     12 (1)ug/L<0.05060 - 1309560 - 130952015/09/23Phenanthrene8047638

40     NC (1)ug/L<0.02060 - 1309660 - 130952015/09/23Pyrene8047638

40     NC (13,1)ug/L<0.2450 - 13010350 - 1301042015/09/23Quinoline8047638

30     13 (1)mg/L<0.2050 - 1308250 - 130NC2015/09/23EPH (C10-C19)8047645

30     NC (1)mg/L<0.2050 - 13010450 - 1301002015/09/23EPH (C19-C32)8047645

20     0 (1)mg/L<4.080 - 12010280 - 1201102015/09/24Total Suspended Solids8047646

N/A     0.88 (14)97 - 1031022015/09/22pH8047717

20     0.17 (14)uS/cm1.0, RDL=1.080 - 120982015/09/22Conductivity8047724

20     NC (14)mg/L<0.502015/09/22Alkalinity (PP as CaCO3)8047725

20     0.37 (14)mg/L0.61, RDL=0.5080 - 1209580 - 120     NC (15)2015/09/22Alkalinity (Total as CaCO3)8047725
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     0.37 (14)mg/L0.74, RDL=0.502015/09/22Bicarbonate (HCO3)8047725

20     NC (14)mg/L<0.502015/09/22Carbonate (CO3)8047725

20     NC (14)mg/L<0.502015/09/22Hydroxide (OH)8047725

20     NC (1)mg/L<0.502015/09/22Alkalinity (PP as CaCO3)8047763

20     0.35 (1)mg/L0.93, RDL=0.5080 - 1209080 - 120952015/09/22Alkalinity (Total as CaCO3)8047763

20     0.35 (1)mg/L1.13, RDL=0.502015/09/22Bicarbonate (HCO3)8047763

20     NC (1)mg/L<0.502015/09/22Carbonate (CO3)8047763

20     NC (1)mg/L<0.502015/09/22Hydroxide (OH)8047763

20     0.36 (1)uS/cm1.0, RDL=1.080 - 120992015/09/22Conductivity8047768

97 - 1031022015/09/22pH8047769

20     5.6 (1)mg/L
0.0054,

RDL=0.0050
80 - 1209980 - 120NC2015/09/23Sulphide8047784

20     NC (17)mg/L
0.00052,

RDL=0.00050
80 - 12010380 - 120     103 (16)2015/09/23Strong Acid Dissoc. Cyanide (CN)8047923

20     NC (1)mg/L<0.005080 - 1209780 - 1201012015/09/23Total Ammonia (N)8048220

20     NC (19)mg/L<0.005080 - 12010080 - 120     104 (18)2015/09/23Total Ammonia (N)8048221

20     3.9 (1)mg/L<0.02080 - 1209480 - 120NC2015/09/24Total Nitrogen (N)8048559

40     NC (1)ug/L<0.1050 - 1309750 - 130822015/09/242-Methylnaphthalene8049027

40     NC (1)ug/L<0.05050 - 1309650 - 130832015/09/24Acenaphthene8049027

40     NC (1)ug/L<0.05050 - 1309650 - 130822015/09/24Acenaphthylene8049027

40     NC (1)ug/L<0.05050 - 1307850 - 130872015/09/24Acridine8049027

40     NC (1)ug/L<0.01060 - 1308460 - 130832015/09/24Anthracene8049027

40     NC (1)ug/L<0.01060 - 1309360 - 130772015/09/24Benzo(a)anthracene8049027

40     NC (1)ug/L<0.009060 - 1309660 - 130802015/09/24Benzo(a)pyrene8049027

40     NC (1)ug/L<0.05060 - 1308560 - 130802015/09/24Benzo(b&j)fluoranthene8049027

40     NC (1)ug/L<0.05060 - 13010060 - 130722015/09/24Benzo(g,h,i)perylene8049027

40     NC (1)ug/L<0.05060 - 13010160 - 130792015/09/24Benzo(k)fluoranthene8049027

40     NC (1)ug/L<0.05060 - 13010260 - 130672015/09/24Chrysene8049027

40     NC (1)ug/L<0.05060 - 1309060 - 130822015/09/24Dibenz(a,h)anthracene8049027

40     NC (1)ug/L<0.02060 - 1308460 - 130742015/09/24Fluoranthene8049027
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

40     NC (1)ug/L<0.05050 - 1309450 - 130712015/09/24Fluorene8049027

40     NC (1)ug/L<0.05060 - 1309160 - 130822015/09/24Indeno(1,2,3-cd)pyrene8049027

40     NC (1)ug/L<0.1050 - 1309550 - 130NC2015/09/24Naphthalene8049027

40     NC (1)ug/L<0.05060 - 1308560 - 130772015/09/24Phenanthrene8049027

40     NC (1)ug/L<0.02060 - 1308560 - 130772015/09/24Pyrene8049027

40     NC (1)ug/L<0.2450 - 1309850 - 1301122015/09/24Quinoline8049027

30     NC (1)mg/L<0.2050 - 1308750 - 130822015/09/24EPH (C10-C19)8049033

30     NC (1)mg/L<0.2050 - 13011250 - 1301032015/09/24EPH (C19-C32)8049033

20     11 (1)mg/L<1080 - 12010280 - 1201032015/09/25Total Dissolved Solids8049095

20     1.3 (1)mg/L<1080 - 1209880 - 1201012015/09/26Total Dissolved Solids8049124

20     NC (1)mg/L<0.001080 - 1209580 - 1201002015/09/24Phenols8049283

20     NC (21)mg/L
0.0070,

RDL=0.0050
80 - 1209580 - 120     83 (20)2015/09/25Sulphide8050357

20     NC (1)ug/L<0.01080 - 1209480 - 120862015/09/25Dissolved Mercury (Hg)8050464

20     NC (23)ug/L<0.01080 - 1209680 - 120     85 (22)2015/09/25Total Mercury (Hg)8050474
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(17) Duplicate Parent ID [NE0804-10]

(16) Matrix Spike Parent ID [NE0804-10]

(15) Matrix Spike Parent ID [NE0808-02]

(14) Duplicate Parent ID [NE0808-02]

(13) Detection limits raised due to matrix interference.

(12) Duplicate Parent ID [NE0810-04]

(11) Matrix Spike Parent ID [NE0804-04]

(10) Duplicate Parent ID [NE0809-04]

(9) Matrix Spike Parent ID [NE0809-04]

(8) Duplicate Parent ID [NE0812-05]

(7) Matrix Spike Parent ID [NE0812-05]

(6) Duplicate Parent ID [NE0807-06]

(5) Matrix Spike Parent ID [NE0807-06]

(4) Duplicate Parent ID [NE0812-02]

(3) Matrix Spike Parent ID [NE0812-02]

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Duplicate Parent ID

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable

GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976
Sampler Initials: DF

UPLANDSSite Location:

Maxxam Job #: B582021
Report Date: 2015/09/28

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

(23) Duplicate Parent ID [NE0810-07]

(22) Matrix Spike Parent ID [NE0810-07]

(21) Duplicate Parent ID [NE0810-11]

(20) Matrix Spike Parent ID [NE0811-11]

(19) Duplicate Parent ID [NE0804-08]

(18) Matrix Spike Parent ID [NE0804-08]
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Maxxam Job #: B582021
Report Date: 2015/09/28

GHD Limited
Client Project #: 088877-02-01

UPLANDSSite Location:

Your P.O. #: 73500976
Sampler Initials: DF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Data Validation Coordinator

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Maxxam Job #: B582021
Report Date: 2015/09/28
Maxxam Sample: NE0803

EPH in Water when PAH required Chromatogram

GHD Limited
Client Project #: 088877-02-01
Site Reference: UPLANDS
Client ID: W-88877-091715-TDF-01

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B582021
Report Date: 2015/09/28
Maxxam Sample: NE0804

EPH in Water when PAH required Chromatogram

GHD Limited
Client Project #: 088877-02-01
Site Reference: UPLANDS
Client ID: W-88877-091715-TDF-02

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B582021
Report Date: 2015/09/28
Maxxam Sample: NE0810

EPH in Water when PAH required Chromatogram

GHD Limited
Client Project #: 088877-02-01
Site Reference: UPLANDS
Client ID: W-88877-091815-TDF-08

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B582021
Report Date: 2015/09/28
Maxxam Sample: NE0811

EPH in Water when PAH required Chromatogram

GHD Limited
Client Project #: 088877-02-01
Site Reference: UPLANDS
Client ID: W-88877-091815-TDF-09

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code : 73500976
Laboratory(s)
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WG-88877-05102015-TE-01 MW1-14 10/5/2015 11:30 N WG grab - - - 1

WG-88877-05102015-TE-02 MW2-14 10/5/2015 12:30 N WG grab - - - 1

WG-88877-05102015-TE-03 MW3-14 10/5/2015 13:45 N WG grab - - - 1

WG-88877-05102015-TE-04 MW5B-15 10/5/2015 15:00 N WG grab - - - 2

WG-88877-05102015-TE-05 MW5A-15 10/5/2015 16:30 N WG grab - - - 2

WS-88877-05102015-TE-06 SW15-02 10/6/2015 16:00 N WS grab - - -

WG-88877-06102015-TE-07 MW4B-15 10/5/2015 16:00 N WG grab - - - 2

WG-88877-06102015-TE-08 MW4A-15 10/6/2015 8:30 N WG grab - - - 2

WG-88877-06102015-TE-09 MW4A-15 10/6/2015 9:00 FD WGQ grab - - Duplicate of WG-88877-06102015-TE-08 2

WS-88877-06102015-TE-10 SW15-01 10/6/2015 11:45 N WS grab - - -

WS-88877-06102015-TE-11 SW15-01 10/6/2015 12:00 FD WSQ grab - - Duplicate of WS-88877-06102015-TE-10

Footnotes

1. Sampled using high flow methodology

2. Sampled using low flow methodolgy

3.

4.

5.

6.

Uplands Excavating

hydro/geo investigation

Thomas Elliott/James Stewart

GHD

Maxxam

GHD 088877 (02)



GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company
Laboratory(s)
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WG-88877-05102015-TE-01 MW1-14 10/5/2015 11:30

WG-88877-05102015-TE-02 MW2-14 10/5/2015 12:30

WG-88877-05102015-TE-03 MW3-14 10/5/2015 13:45

WG-88877-05102015-TE-04 MW5B-15 10/5/2015 15:00

WG-88877-05102015-TE-05 MW5A-15 10/5/2015 16:30

WS-88877-05102015-TE-06 SW15-02 10/6/2015 16:00

WG-88877-06102015-TE-07 MW4B-15 10/5/2015 16:00

WG-88877-06102015-TE-08 MW4A-15 10/6/2015 8:30

WG-88877-06102015-TE-09 MW4A-15 10/6/2015 9:00

WS-88877-06102015-TE-10 SW15-01 10/6/2015 11:45

WS-88877-06102015-TE-11 SW15-01 10/6/2015 12:00

Footnotes

1. Sampled using high flow methodology

2. Sampled using low flow methodolgy

3.

4.

5.

6.

Uplands Excavating

hydro/geo investigation

Thomas Elliott/James Stewart

GHD
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SSOW Reference Code :
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48 6.79 15.68 NM C 0.099 mS 91 ntu 0.064 g/L - mg/L 226 mV

42 7.05 15.74 NM C 0.163 mS 561 ntu 0.105 g/L - mg/L 222 mV

36 7.06 14.34 NM C 0.157 mS OOR ntu 0.101 g/L - mg/L 231 mV

1.5 7.00 16.99 NM C 0.404 mS 36.1 ntu 0.264 g/L - mg/L 229 mV

1.5 7.98 16.61 NM C 0.329 mS 92 ntu 0.216 g/L 0.05 mg/L 177 mV

- 6.96 19.9 NM C 0.056 mS 3.0 ntu 0.037 g/L 2.58 mg/L 220 mV

2.5 6.95 11.92 NM C 0.283 mS 2.5 ntu 0.184 g/L 0.00 mg/L 92 mV

3.75 7.70 11.50 NM C 0.323 mS 2.6 ntu 0.210 g/L 0.00 mg/L 89 mV

3.75 7.70 11.50 NM C 0.323 mS 2.6 ntu 0.210 g/L 0.00 mg/L 89 mV

- 6.82 15.09 NM C 0.073 mS 0.0 ntu 0.046 g/L 8.09 mg/L 262 mV

- 6.82 15.09 NM C 0.073 mS 0.0 ntu 0.046 g/L 8.09 mg/L 262 mV

73500976

Temperature Conductivity Eh / ORPTurbidity TDS

GHD 088877 (02)



MAXXAM JOB #: B588841
Received: 2015/10/08, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976-1
Your Project #: 088877-02-01

Report Date: 2015/10/19
Report #: R2060072

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 478427-01-01, 478427-02-01

UPLAND LANDFILLSite Location:

Sample Matrix: Water
# Samples Received: 11

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mBBY6SOP-000262015/10/102015/10/091Alkalinity - Water

SM 22 2320 B mBBY6SOP-000262015/10/102015/10/1010Alkalinity - Water

SM 22 5210 B mBBY6SOP-000452015/10/082015/10/0811Biochemical Oxygen Demand

SM 22 4500-Cl- G mBBY6SOP-000112015/10/08N/A9Chloride by Automated Colourimetry

SM 22 4500-Cl- G mBBY6SOP-000112015/10/09N/A2Chloride by Automated Colourimetry

SM 22 4500-CN OBBY6SOP-000042015/10/16N/A10Cyanide WAD (weak acid dissociable)

SM 22 5220 D mBBY6SOP-000242015/10/092015/10/085COD by Colorimeter

SM 22 5220 D mBBY6SOP-000242015/10/102015/10/096COD by Colorimeter

SM 22 2510 B mBBY6SOP-000262015/10/10N/A11Conductance - water

SM 22 4500-S2-D mBBY6SOP-000062015/10/13N/A10Sulphide (as H2S)

EPA 6020a R1 mBBY7SOP-000022015/10/16N/A2Hardness Total (calculated as CaCO3)

EPA 6020a R1 mBBY7SOP-000022015/10/14N/A8Hardness (calculated as CaCO3)

EPA 6020a R1 mBBY7SOP-000022015/10/15N/A2Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152015/10/16N/A5Mercury (Dissolved) by CVAF

BCMOE BCLM Oct2013 mBBY7SOP-000152015/10/18N/A3Mercury (Dissolved) by CVAF

BCMOE BCLM Oct2013 mBBY7SOP-000152015/10/182015/10/162Mercury (Total) by CVAF

SM 22 1030EBBY WI-000332015/10/15N/A10Ion Balance

BCMOE EPH w 12/00 mBBY8SOP-000292015/10/112015/10/092EPH in Water when PAH required

EPA 6020A R1 mBBY7SOP-000022015/10/14N/A8Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020A R1 mBBY7SOP-000022015/10/13N/A8Elements by CRC ICPMS (dissolved)

EPA 6020A R1 mBBY7SOP-000022015/10/162015/10/082Na, K, Ca, Mg, S by CRC ICPMS (total)

EPA 6020A R1 mBBY7SOP-000022015/10/162015/10/142Elements by CRC ICPMS (total)

SM 22 4500-N C mBBY6SOP-000162015/10/132015/10/0910Nitrogen (Total)

SM 22 4500-NH3- G mBBY6SOP-000092015/10/14N/A10Ammonia-N  (Preserved)

SM 22 4500-NO3- I mBBY6SOP-000102015/10/08N/A11Nitrate + Nitrite (N) (highlevel)

SM 22 4500-NO3- I mBBY6SOP-000102015/10/08N/A11Nitrite (N) by CFA (highlevel)

SM 22 4500-NO3 I mBBY6SOP-000102015/10/09N/A11Nitrogen - Nitrate (as N)

EPA 8270d R4 mBBY8SOP-000212015/10/102015/10/092PAH in Water by GC/MS (SIM)

Auto CalcBBY WI-000332015/10/13N/A2Total LMW, HMW, Total PAH Calc

BCMOE Reqs 08/14BBY7 WI-000042015/10/09N/A10Filter and HNO3 Preserve for Metals
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MAXXAM JOB #: B588841
Received: 2015/10/08, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976-1
Your Project #: 088877-02-01

Report Date: 2015/10/19
Report #: R2060072

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 478427-01-01, 478427-02-01

UPLAND LANDFILLSite Location:

Sample Matrix: Water
# Samples Received: 11

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-H+ B mBBY6SOP-000262015/10/10N/A11pH Water (2)

SM 22 5530 D mBBY6SOP-000082015/10/16N/A2Phenols (4-AAP)

SM 22 4500-P E mBBY6SOP-000132015/10/08N/A11Orthophosphate by Konelab (highlevel)

SM 22 4500-S2 D mEENVSOP-000962015/10/10N/A10Sulphide (1)

SM 22 4500-SO42- E mBBY6SOP-000172015/10/08N/A9Sulphate by Automated Colourimetry

SM 22 4500-SO42- E mBBY6SOP-000172015/10/09N/A2Sulphate by Automated Colourimetry

SM 22 2540 C mBBY6SOP-000332015/10/142015/10/107Total Dissolved Solids (Filt. Residue)

SM 22 2540 C mBBY6SOP-000332015/10/142015/10/134Total Dissolved Solids (Filt. Residue)

Auto CalcBBY WI-000332015/10/13N/A2EPH less PAH in Water by GC/FID

CalculationBBY WI-000332015/10/13N/A10TKN (Calc. TN, N/N) total

BCMOE BCLM Sep2011 mBBY8SOP-000042015/10/09N/A2Total Oil and Grease

SM 22 4500-P E mBBY6SOP-000132015/10/09N/A10Total Phosphorus

SM 22 2540 DBBY6SOP-000342015/10/13N/A6Total Suspended Solids

SM 22 2540 DBBY6SOP-000342015/10/14N/A3Total Suspended Solids

SM 22 2540 DBBY6SOP-000342015/10/16N/A2Total Suspended Solids

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) This test was performed by Maxxam Edmonton Environmental
(2) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tabitha Rudkin, AScT, Burnaby Project Manager
Email: TRudkin@maxxam.ca
Phone# (604)638-2639
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) RDL raised due to high concentration of solids in the sample.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

807033310N/A94106272mg/LTotal Dissolved Solids

807027116N/A    174 (1)16N/A    717 (1)mg/LTotal Suspended Solids

Physical Properties

8075077N/A8.017.98N/AN/A7.85pHpH

80750781.01481621.0N/A100uS/cmConductivity

Physical Properties

80678900.0050N/A0.1500.050N/A0.675mg/LTotal Phosphorus (P)

80741370.0050N/A0.200.0050N/A0.012mg/LTotal Ammonia (N)

Nutrients

80706630.0019N/A0.00930.0019N/A0.0062mg/LSulphide

Anions

80750720.50<0.50<0.500.50N/A<0.50mg/LHydroxide (OH)

80750720.50<0.50<0.500.50N/A<0.50mg/LCarbonate (CO3)

80750720.5076.886.70.50N/A49.8mg/LBicarbonate (HCO3)

80750720.50<0.50<0.500.50N/A<0.50mg/LAlkalinity (PP as CaCO3)

80750720.5063.071.10.50N/A40.8mg/LAlkalinity (Total as CaCO3)

80771030.00050N/A<0.000500.00050N/A<0.00050mg/LWeak Acid Dissoc. Cyanide (CN)

Misc. Inorganics

806698410N/A1810N/A19mg/LChemical Oxygen Demand

80672436.0N/A<6.06.0N/A<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

80666610.010N/A1.10.010N/A1.0N/AIon Balance

80718890.0019N/A0.0100.0019N/A0.0070mg/LHydrogen Sulphide (H2S)

ONSITEN/AN/AFIELDN/AN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
WG-88877-051

02015-TE-02
Lab-Dup

WG-88877-051
02015-TE-02

RDL
WG-88877-051

02015-TE-01
Lab-Dup

WG-88877-051
02015-TE-01

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 12:30

2015/10/05
 12:30

2015/10/05
 11:30

2015/10/05
 11:30

Sampling Date

NI3985NI3985NI3984NI3984Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) RDL raised due to high concentration of solids in the sample.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

807033310N/A222101861082mg/LTotal Dissolved Solids

807027132N/A    280 (1)4.030.532    882 (1)mg/LTotal Suspended Solids

Physical Properties

8075077N/A8.168.13N/A8.03N/A7.73pHpH

80750781.03123421.03381.0121uS/cmConductivity

Physical Properties

80771450.0010N/A<0.00100.0010<0.0010N/AN/Amg/LPhenols

Misc. Organics

80686961.0N/A<1.01.0<1.0N/AN/Amg/LTotal Oil and grease

OIL & GREASE

80678900.0050N/A0.07460.0050<0.00500.0501.47mg/LTotal Phosphorus (P)

80741370.0050N/A0.0190.00500.0210.00500.15mg/LTotal Ammonia (N)

Nutrients

80706630.0019N/A0.0100.0019<0.00190.00190.027mg/LSulphide

Anions

80750720.50<0.50<0.500.50<0.500.50<0.50mg/LHydroxide (OH)

80750720.50<0.50<0.500.50<0.500.50<0.50mg/LCarbonate (CO3)

80750720.501341480.501950.5049.4mg/LBicarbonate (HCO3)

80750720.50<0.50<0.500.50<0.500.50<0.50mg/LAlkalinity (PP as CaCO3)

80750720.501091210.501600.5040.5mg/LAlkalinity (Total as CaCO3)

80771030.00050N/A<0.000500.00050<0.000500.00050<0.00050mg/LWeak Acid Dissoc. Cyanide (CN)

Misc. Inorganics

806698410N/A2610<101066mg/LChemical Oxygen Demand

80672436.0N/A<6.06.0<6.06.0<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

80666610.010N/A1.00.0100.940.0101.1N/AIon Balance

80718890.0019N/A0.0110.0019<0.00190.00190.029mg/LHydrogen Sulphide (H2S)

ONSITEN/AN/AFIELDN/AFIELDN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
WG-88877-051

02015-TE-05
Lab-Dup

WG-88877-051
02015-TE-05

RDL
WG-88877-051

02015-TE-04
RDL

WG-88877-051
02015-TE-03

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 16:30

2015/10/05
 16:30

2015/10/05
 15:00

2015/10/05
 13:45

Sampling Date

NI3988NI3988NI3987NI3986Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

8070333102048071654158N/A58mg/LTotal Dissolved Solids

80716704.0<4.08071670<4.0N/A<4.0mg/LTotal Suspended Solids

Physical Properties

8075077N/A8.1680750778.00N/A7.48pHpH

80750781.03098075078251N/A55.5uS/cmConductivity

Physical Properties

80678900.00500.010880678900.0184N/A<0.0050mg/LTotal Phosphorus (P)

80741370.00500.01780741370.020N/A0.012mg/LTotal Ammonia (N)

Nutrients

80706630.0019<0.00198070663<0.0019N/A<0.0019mg/LSulphide

Anions

80750720.50<0.508075072<0.50N/A<0.50mg/LHydroxide (OH)

80750720.50<0.508075072<0.50N/A<0.50mg/LCarbonate (CO3)

80750720.50124807507287.9N/A18.8mg/LBicarbonate (HCO3)

80750720.50<0.508075072<0.50N/A<0.50mg/LAlkalinity (PP as CaCO3)

80750720.50102807507272.0N/A15.4mg/LAlkalinity (Total as CaCO3)

80771030.00050<0.000508077103<0.00050N/A<0.00050mg/LWeak Acid Dissoc. Cyanide (CN)

Misc. Inorganics

806901110<108069011<10<1012mg/LChemical Oxygen Demand

80672436.0<6.08067243<6.0N/A<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

80666610.0101.180666611.0N/A1.1N/AIon Balance

80718890.0019<0.00198071889<0.0019N/A<0.0019mg/LHydrogen Sulphide (H2S)

ONSITEN/AFIELDONSITEFIELDN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
WG-88877-061

02015-TE-09
QC Batch

WG-88877-061
02015-TE-08

WG-88877-061
02015-TE-07

Lab-Dup

WG-88877-061
02015-TE-07

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/06
 09:05

2015/10/06
 09:00

2015/10/06
 08:30

2015/10/06
 08:30

Sampling Date

NI3991NI3990NI3989NI3989Maxxam ID

Page 5 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) Sample analysed past recommended hold time.

N/A = Not Applicable

RDL = Reportable Detection Limit

80716541051518070333192mg/LTotal Dissolved Solids

80716724.0    <4.0 (1)    <4.0 (1)8070271<4.0mg/LTotal Suspended Solids

Physical Properties

8075077N/A7.467.5480700578.18pHpH

80750781.047.847.18070059317uS/cmConductivity

Physical Properties

80678900.0050N/A<0.005080678900.0098mg/LTotal Phosphorus (P)

80741370.0050N/A0.02080741370.018mg/LTotal Ammonia (N)

Nutrients

80706630.0019N/A<0.00198070663<0.0019mg/LSulphide

Anions

80750720.50<0.50<0.508070054<0.50mg/LHydroxide (OH)

80750720.50<0.50<0.508070054<0.50mg/LCarbonate (CO3)

80750720.5025.926.88070054128mg/LBicarbonate (HCO3)

80750720.50<0.50<0.508070054<0.50mg/LAlkalinity (PP as CaCO3)

80750720.5021.222.08070054105mg/LAlkalinity (Total as CaCO3)

80771030.00050N/A<0.000508077103<0.00050mg/LWeak Acid Dissoc. Cyanide (CN)

Misc. Inorganics

806901110<10<108069011<10mg/LChemical Oxygen Demand

80677266.0<6.0<6.08067243<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

80666610.010N/A0.9280666611.0N/AIon Balance

80718890.0019N/A<0.00198071889<0.0019mg/LHydrogen Sulphide (H2S)

8068985N/AN/ALAB8068985LABN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
WS-88877-061
02015-TE-11

WS-88877-061
02015-TE-10

QC Batch
WS-88877-051
02015-TE-06

UNITS

478427-02-01478427-02-01478427-02-01COC Number

2015/10/06
 12:00

2015/10/06
 11:45

2015/10/05
 16:00

Sampling Date

NI4001NI4000NI3999Maxxam ID

Page 6 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

HIGH LEVEL ANIONS PACKAGE (WATER)

RDL = Reportable Detection Limit

80680040.101.1680680041.110.77<0.100.29mg/LNitrate plus Nitrite (N)

80680600.10<0.108068060<0.10<0.10<0.10<0.10mg/LOrthophosphate (P)

Nutrients

80699650.5025806816526276.215mg/LDissolved Chloride (Cl)

80699670.508.5180681676.846.26<0.5031.4mg/LDissolved Sulphate (SO4)

Anions

80665020.101.1680665021.110.77<0.100.29mg/LNitrate (N)

Calculated Parameters

80680050.10<0.108068005<0.10<0.10<0.10<0.10mg/LNitrite (N)

ANIONS

QC BatchRDL
WS-88877-051
02015-TE-06

QC Batch
WG-88877-061

02015-TE-09
WG-88877-061

02015-TE-08
WG-88877-061

02015-TE-07
WG-88877-051

02015-TE-05
UNITS

478427-02-01478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 16:00

2015/10/06
 09:05

2015/10/06
 09:00

2015/10/06
 08:30

2015/10/05
 16:30

Sampling Date

NI3999NI3991NI3990NI3989NI3988Maxxam ID

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80680040.101.33N/A0.650.140.26mg/LNitrate plus Nitrite (N)

80680600.10<0.10N/A<0.10<0.10<0.10mg/LOrthophosphate (P)

Nutrients

80681650.503.09.59.62.13.7mg/LDissolved Chloride (Cl)

80681670.503.325.805.627.242.31mg/LDissolved Sulphate (SO4)

Anions

80665020.101.33N/A0.540.140.26mg/LNitrate (N)

Calculated Parameters

80680050.10<0.10N/A0.11<0.10<0.10mg/LNitrite (N)

ANIONS

QC BatchRDL
WG-88877-051

02015-TE-04

WG-88877-051
02015-TE-03

Lab-Dup

WG-88877-051
02015-TE-03

WG-88877-051
02015-TE-02

WG-88877-051
02015-TE-01

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 15:00

2015/10/05
 13:45

2015/10/05
 13:45

2015/10/05
 12:30

2015/10/05
 11:30

Sampling Date

NI3987NI3986NI3986NI3985NI3984Maxxam ID

Page 7 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

HIGH LEVEL ANIONS PACKAGE (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80680040.10<0.10<0.108068004N/A<0.10mg/LNitrate plus Nitrite (N)

80680600.10<0.10<0.108068060N/A<0.10mg/LOrthophosphate (P)

Nutrients

80716370.50N/A0.9080681651.21.6mg/LDissolved Chloride (Cl)

80716510.50N/A3.0280681672.062.22mg/LDissolved Sulphate (SO4)

Anions

80665020.10N/A<0.108066502N/A<0.10mg/LNitrate (N)

Calculated Parameters

80680050.10<0.10<0.108068005N/A<0.10mg/LNitrite (N)

ANIONS

QC BatchRDL
WS-88877-061
02015-TE-11

Lab-Dup

WS-88877-061
02015-TE-11

QC Batch
WS-88877-061
02015-TE-10

Lab-Dup

WS-88877-061
02015-TE-10

UNITS

478427-02-01478427-02-01478427-02-01478427-02-01COC Number

2015/10/06
 12:00

2015/10/06
 12:00

2015/10/06
 11:45

2015/10/06
 11:45

Sampling Date

NI4001NI4001NI4000NI4000Maxxam ID

Page 8 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8069794N/A101102%D8-ACENAPHTHYLENE (sur.)

8069794N/A9999%D10-ANTHRACENE (sur.)

8069797N/A110108%O-TERPHENYL (sur.)

Surrogate Recovery (%)

80697970.20<0.20<0.20mg/LEPH (C19-C32)

80697970.20<0.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

80668450.20<0.20<0.20mg/LHEPH (C19-C32 less PAH)

80668450.20<0.20<0.20mg/LLEPH (C10-C19 less PAH)

Calculated Parameters

80697940.050<0.050<0.050ug/LBenzo(g,h,i)perylene

80697940.050<0.050<0.050ug/LDibenz(a,h)anthracene

80697940.050<0.050<0.050ug/LIndeno(1,2,3-cd)pyrene

80697940.0090<0.0090<0.0090ug/LBenzo(a)pyrene

80697940.050<0.050<0.050ug/LBenzo(k)fluoranthene

80697940.050<0.050<0.050ug/LBenzo(b&j)fluoranthene

80697940.050<0.050<0.050ug/LChrysene

80697940.010<0.010<0.010ug/LBenzo(a)anthracene

80697940.020<0.020<0.020ug/LPyrene

80697940.020<0.020<0.020ug/LFluoranthene

80697940.050<0.050<0.050ug/LAcridine

80697940.010<0.010<0.010ug/LAnthracene

80697940.050<0.050<0.050ug/LPhenanthrene

80697940.050<0.050<0.050ug/LFluorene

80697940.050<0.050<0.050ug/LAcenaphthene

80697940.050<0.050<0.050ug/LAcenaphthylene

80697940.24<0.24<0.24ug/LQuinoline

80697940.10<0.10<0.10ug/L2-Methylnaphthalene

80697940.10<0.10<0.10ug/LNaphthalene

80668420.24<0.24<0.24ug/LTotal PAH

80668420.050<0.050<0.050ug/LHigh Molecular Weight PAH`s

80668420.24<0.24<0.24ug/LLow Molecular Weight PAH`s

Polycyclic Aromatics

QC BatchRDL
WG-88877-051

02015-TE-05
WG-88877-051

02015-TE-04
UNITS

478427-01-01478427-01-01COC Number

2015/10/05
 16:30

2015/10/05
 15:00

Sampling Date

NI3988NI3987Maxxam ID

Page 9 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

LEPH & HEPH WITH CSR/CCME PAH IN WATER (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

8069794N/A9190%TERPHENYL-D14 (sur.)

8069794N/A101102%D9-Acridine

8069794N/A98100%D8-NAPHTHALENE (sur.)

QC BatchRDL
WG-88877-051

02015-TE-05
WG-88877-051

02015-TE-04
UNITS

478427-01-01478427-01-01COC Number

2015/10/05
 16:30

2015/10/05
 15:00

Sampling Date

NI3988NI3987Maxxam ID

Page 10 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR DISSOLVED METALS IN WATER (WATER)

RDL = Reportable Detection Limit

80677920.5022.448.3mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDL
WS-88877-061
02015-TE-10

WS-88877-051
02015-TE-06

UNITS

478427-02-01478427-02-01COC Number

2015/10/06
 11:45

2015/10/05
 16:00

Sampling Date

NI4000NI3999Maxxam ID

Page 11 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80688235.0<5.05.0N/A8.7ug/LDissolved Zinc (Zn)

80688235.0<5.0<5.0N/A<5.0ug/LDissolved Vanadium (V)

80688230.10<0.10<0.10N/A0.13ug/LDissolved Uranium (U)

80688235.0<5.0<5.0N/A<5.0ug/LDissolved Titanium (Ti)

80688235.0<5.0<5.0N/A<5.0ug/LDissolved Tin (Sn)

80688230.050<0.050<0.050N/A<0.050ug/LDissolved Thallium (Tl)

80688231.031.034.7N/A23.0ug/LDissolved Strontium (Sr)

80688230.020<0.020<0.020N/A<0.020ug/LDissolved Silver (Ag)

806882310082406530N/A5500ug/LDissolved Silicon (Si)

80688230.100.240.11N/A<0.10ug/LDissolved Selenium (Se)

80688231.0<1.0<1.0N/A<1.0ug/LDissolved Nickel (Ni)

80688231.0<1.0<1.0N/A<1.0ug/LDissolved Molybdenum (Mo)

80688231.0<1.0<1.0N/A<1.0ug/LDissolved Manganese (Mn)

80688235.0<5.0<5.0N/A<5.0ug/LDissolved Lithium (Li)

80688230.20<0.20<0.20N/A<0.20ug/LDissolved Lead (Pb)

80688235.010.19.5N/A7.5ug/LDissolved Iron (Fe)

80688230.200.300.99N/A0.44ug/LDissolved Copper (Cu)

80688230.50<0.50<0.50N/A<0.50ug/LDissolved Cobalt (Co)

80688231.0<1.0<1.0N/A<1.0ug/LDissolved Chromium (Cr)

80688230.0100.0120.017N/A<0.010ug/LDissolved Cadmium (Cd)

806882350<50<50N/A<50ug/LDissolved Boron (B)

80688231.0<1.0<1.0N/A<1.0ug/LDissolved Bismuth (Bi)

80688230.10<0.10<0.10N/A<0.10ug/LDissolved Beryllium (Be)

80688231.01.71.9N/A<1.0ug/LDissolved Barium (Ba)

80688230.10<0.100.17N/A0.15ug/LDissolved Arsenic (As)

80688230.50<0.50<0.50N/A<0.50ug/LDissolved Antimony (Sb)

80688233.09.46.1N/A6.6ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

80786530.010<0.010<0.010<0.010<0.010ug/LDissolved Mercury (Hg)

Elements

80671730.5056.177.0N/A43.3mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDL
WG-88877-051

02015-TE-03
WG-88877-051

02015-TE-02

WG-88877-051
02015-TE-01

Lab-Dup

WG-88877-051
02015-TE-01

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 13:45

2015/10/05
 12:30

2015/10/05
 11:30

2015/10/05
 11:30

Sampling Date

NI3986NI3985NI3984NI3984Maxxam ID

Page 12 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80667343.0<3.03.8N/A<3.0mg/LDissolved Sulphur (S)

80667340.0505.154.37N/A2.62mg/LDissolved Sodium (Na)

80667340.0500.1900.254N/A0.176mg/LDissolved Potassium (K)

80667340.0503.623.92N/A1.87mg/LDissolved Magnesium (Mg)

80667340.05016.524.3N/A14.2mg/LDissolved Calcium (Ca)

80688230.50<0.50<0.50N/A<0.50ug/LDissolved Zirconium (Zr)

QC BatchRDL
WG-88877-051

02015-TE-03
WG-88877-051

02015-TE-02

WG-88877-051
02015-TE-01

Lab-Dup

WG-88877-051
02015-TE-01

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 13:45

2015/10/05
 12:30

2015/10/05
 11:30

2015/10/05
 11:30

Sampling Date

NI3986NI3985NI3984NI3984Maxxam ID

Page 13 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

80667340.05017.97.284.7736.649.7mg/LDissolved Calcium (Ca)

80688230.50<0.50<0.50<0.50<0.503.67ug/LDissolved Zirconium (Zr)

80688235.0<5.0<5.0<5.010.76.5ug/LDissolved Zinc (Zn)

80688235.0<5.0<5.0<5.0<5.0<5.0ug/LDissolved Vanadium (V)

80688230.10<0.10<0.10<0.100.770.16ug/LDissolved Uranium (U)

80688235.0<5.0<5.0<5.0<5.0<5.0ug/LDissolved Titanium (Ti)

80688235.0<5.0<5.0<5.0<5.0<5.0ug/LDissolved Tin (Sn)

80688230.050<0.050<0.050<0.050<0.050<0.050ug/LDissolved Thallium (Tl)

80688231.050.842.315.110167.2ug/LDissolved Strontium (Sr)

80688230.020<0.020<0.020<0.020<0.020<0.020ug/LDissolved Silver (Ag)

806882310087308810148068104720ug/LDissolved Silicon (Si)

80688230.100.560.46<0.100.530.23ug/LDissolved Selenium (Se)

80688231.0<1.0<1.02.21.8<1.0ug/LDissolved Nickel (Ni)

80688231.0<1.0<1.0<1.02.8<1.0ug/LDissolved Molybdenum (Mo)

80688231.019.81.824.0163226ug/LDissolved Manganese (Mn)

80688235.0<5.0<5.0<5.0<5.0<5.0ug/LDissolved Lithium (Li)

80688230.20<0.20<0.20<0.20<0.20<0.20ug/LDissolved Lead (Pb)

80688235.06.117.516214.7<5.0ug/LDissolved Iron (Fe)

80688230.200.430.541.021.590.97ug/LDissolved Copper (Cu)

80688230.50<0.50<0.50<0.50<0.500.67ug/LDissolved Cobalt (Co)

80688231.0<1.0<1.0<1.0<1.0<1.0ug/LDissolved Chromium (Cr)

80688230.0100.0250.0190.0110.0290.059ug/LDissolved Cadmium (Cd)

806882350<50<50<5090<50ug/LDissolved Boron (B)

80688231.0<1.0<1.0<1.0<1.0<1.0ug/LDissolved Bismuth (Bi)

80688230.10<0.10<0.10<0.10<0.10<0.10ug/LDissolved Beryllium (Be)

80688231.015.52.12.112.223.2ug/LDissolved Barium (Ba)

80688230.100.420.260.150.890.22ug/LDissolved Arsenic (As)

80688230.50<0.50<0.50<0.50<0.50<0.50ug/LDissolved Antimony (Sb)

80688233.08.516.618.412.016.3ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

80764190.010<0.010<0.010<0.010<0.010<0.010ug/LDissolved Mercury (Hg)

Elements

80671730.5052.223.516.8126141mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDL
WG-88877-061

02015-TE-09
WG-88877-061

02015-TE-08
WG-88877-061

02015-TE-07
WG-88877-051

02015-TE-05
WG-88877-051

02015-TE-04
UNITS

478427-01-01478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/06
 09:05

2015/10/06
 09:00

2015/10/06
 08:30

2015/10/05
 16:30

2015/10/05
 15:00

Sampling Date

NI3991NI3990NI3989NI3988NI3987Maxxam ID

Page 14 of 34

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

80667343.04.64.53.612.53.0mg/LDissolved Sulphur (S)

80667340.05049.145.04.7023.29.35mg/LDissolved Sodium (Na)

80667340.0500.4760.2880.1871.280.489mg/LDissolved Potassium (K)

80667340.0501.821.301.198.484.01mg/LDissolved Magnesium (Mg)

QC BatchRDL
WG-88877-061

02015-TE-09
WG-88877-061

02015-TE-08
WG-88877-061

02015-TE-07
WG-88877-051

02015-TE-05
WG-88877-051

02015-TE-04
UNITS

478427-01-01478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/06
 09:05

2015/10/06
 09:00

2015/10/06
 08:30

2015/10/05
 16:30

2015/10/05
 15:00

Sampling Date

NI3991NI3990NI3989NI3988NI3987Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80688230.502.27ug/LDissolved Zirconium (Zr)

80688235.0<5.0ug/LDissolved Zinc (Zn)

80688235.0<5.0ug/LDissolved Vanadium (V)

80688230.10<0.10ug/LDissolved Uranium (U)

80688235.0<5.0ug/LDissolved Titanium (Ti)

80688235.0<5.0ug/LDissolved Tin (Sn)

80688230.050<0.050ug/LDissolved Thallium (Tl)

80688231.048.6ug/LDissolved Strontium (Sr)

80688230.020<0.020ug/LDissolved Silver (Ag)

80688231008680ug/LDissolved Silicon (Si)

80688230.100.59ug/LDissolved Selenium (Se)

80688231.0<1.0ug/LDissolved Nickel (Ni)

80688231.0<1.0ug/LDissolved Molybdenum (Mo)

80688231.020.0ug/LDissolved Manganese (Mn)

80688235.0<5.0ug/LDissolved Lithium (Li)

80688230.20<0.20ug/LDissolved Lead (Pb)

80688235.05.6ug/LDissolved Iron (Fe)

80688230.200.53ug/LDissolved Copper (Cu)

80688230.50<0.50ug/LDissolved Cobalt (Co)

80688231.0<1.0ug/LDissolved Chromium (Cr)

80688230.0100.023ug/LDissolved Cadmium (Cd)

806882350<50ug/LDissolved Boron (B)

80688231.0<1.0ug/LDissolved Bismuth (Bi)

80688230.10<0.10ug/LDissolved Beryllium (Be)

80688231.014.8ug/LDissolved Barium (Ba)

80688230.100.44ug/LDissolved Arsenic (As)

80688230.50<0.50ug/LDissolved Antimony (Sb)

80688233.07.3ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

QC BatchRDL
WG-88877-061

02015-TE-09
Lab-Dup

UNITS

478427-01-01COC Number

2015/10/06
 09:05

Sampling Date

NI3991Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR TOTAL METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80737015.0<5.0<5.0<5.0ug/LTotal Zinc (Zn)

80737015.0<5.0<5.0<5.0ug/LTotal Vanadium (V)

80737010.10<0.10<0.10<0.10ug/LTotal Uranium (U)

80737015.0<5.0<5.0<5.0ug/LTotal Titanium (Ti)

80737015.0<5.0<5.0<5.0ug/LTotal Tin (Sn)

80737010.050<0.050<0.050<0.050ug/LTotal Thallium (Tl)

80737011.010.445.242.1ug/LTotal Strontium (Sr)

80737010.020<0.020<0.020<0.020ug/LTotal Silver (Ag)

8073701100177086208800ug/LTotal Silicon (Si)

80737010.10<0.100.460.45ug/LTotal Selenium (Se)

80737011.0<1.0<1.0<1.0ug/LTotal Nickel (Ni)

80737011.0<1.0<1.0<1.0ug/LTotal Molybdenum (Mo)

80737011.02.518.817.7ug/LTotal Manganese (Mn)

80737015.0<5.0<5.0<5.0ug/LTotal Lithium (Li)

80737010.20<0.20<0.20<0.20ug/LTotal Lead (Pb)

80737011029<10<10ug/LTotal Iron (Fe)

80737010.500.671.100.53ug/LTotal Copper (Cu)

80737010.50<0.50<0.50<0.50ug/LTotal Cobalt (Co)

80737011.0<1.0<1.0<1.0ug/LTotal Chromium (Cr)

80737010.010<0.010<0.010<0.010ug/LTotal Cadmium (Cd)

807370150<50<50<50ug/LTotal Boron (B)

80737011.0<1.0<1.0<1.0ug/LTotal Bismuth (Bi)

80737010.10<0.10<0.10<0.10ug/LTotal Beryllium (Be)

80737011.02.814.913.6ug/LTotal Barium (Ba)

80737010.10<0.100.350.37ug/LTotal Arsenic (As)

80737010.50<0.50<0.50<0.50ug/LTotal Antimony (Sb)

80737013.020.49.59.5ug/LTotal Aluminum (Al)

Total Metals by ICPMS

80768290.010<0.010N/A<0.010ug/LTotal Mercury (Hg)

Elements

80666590.5024.5N/A51.6mg/LTotal Hardness (CaCO3)

Calculated Parameters

QC BatchRDL
WS-88877-061
02015-TE-10

WS-88877-051
02015-TE-06

Lab-Dup

WS-88877-051
02015-TE-06

UNITS

478427-02-01478427-02-01478427-02-01COC Number

2015/10/06
 11:45

2015/10/05
 16:00

2015/10/05
 16:00

Sampling Date

NI4000NI3999NI3999Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

CSR TOTAL METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80669413.0<3.0N/A<3.0mg/LTotal Sulphur (S)

80669410.0500.895N/A42.4mg/LTotal Sodium (Na)

80669410.0500.078N/A0.457mg/LTotal Potassium (K)

80669410.0500.825N/A1.60mg/LTotal Magnesium (Mg)

80669410.0508.46N/A18.0mg/LTotal Calcium (Ca)

80737010.50<0.50<0.50<0.50ug/LTotal Zirconium (Zr)

QC BatchRDL
WS-88877-061
02015-TE-10

WS-88877-051
02015-TE-06

Lab-Dup

WS-88877-051
02015-TE-06

UNITS

478427-02-01478427-02-01478427-02-01COC Number

2015/10/06
 11:45

2015/10/05
 16:00

2015/10/05
 16:00

Sampling Date

NI4000NI3999NI3999Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

TOTAL TKN IN WATER (WATER)

RDL = Reportable Detection Limit

80697420.0200.0741.41mg/LTotal Nitrogen (N)

80673480.10<0.100.25mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDL
WS-88877-061
02015-TE-10

WS-88877-051
02015-TE-06

UNITS

478427-02-01478427-02-01COC Number

2015/10/06
 11:45

2015/10/05
 16:00

Sampling Date

NI4000NI3999Maxxam ID

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

80697420.0201.341.310.9900.1540.388mg/LTotal Nitrogen (N)

80673480.10N/A0.200.220.15<0.10mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDL
WG-88877-061

02015-TE-09
Lab-Dup

WG-88877-061
02015-TE-09

WG-88877-061
02015-TE-08

WG-88877-061
02015-TE-07

WG-88877-051
02015-TE-05

UNITS

478427-01-01478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/06
 09:05

2015/10/06
 09:05

2015/10/06
 09:00

2015/10/06
 08:30

2015/10/05
 16:30

Sampling Date

NI3991NI3991NI3990NI3989NI3988Maxxam ID

RDL = Reportable Detection Limit

80697420.0201.7580697441.180.21180697420.303mg/LTotal Nitrogen (N)

80673480.100.4180673480.54<0.108067348<0.10mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDL
WG-88877-051

02015-TE-04
QC Batch

WG-88877-051
02015-TE-03

WG-88877-051
02015-TE-02

QC Batch
WG-88877-051

02015-TE-01
UNITS

478427-01-01478427-01-01478427-01-01478427-01-01COC Number

2015/10/05
 15:00

2015/10/05
 13:45

2015/10/05
 12:30

2015/10/05
 11:30

Sampling Date

NI3987NI3986NI3985NI3984Maxxam ID
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

GENERAL COMMENTS

Results relate only to the items tested.
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

%10360 - 1309660 - 130912015/10/10D10-ANTHRACENE (sur.)8069794

%10750 - 13010050 - 130962015/10/10D8-ACENAPHTHYLENE (sur.)8069794

%10950 - 1309950 - 130972015/10/10D8-NAPHTHALENE (sur.)8069794

%10750 - 13010050 - 130982015/10/10D9-Acridine8069794

%10360 - 1309460 - 130842015/10/10TERPHENYL-D14 (sur.)8069794

%10850 - 13011450 - 1301172015/10/11O-TERPHENYL (sur.)8069797

20     NC (1)mg/L<1080 - 1209980 - 120972015/10/09Chemical Oxygen Demand8066984

20     18 (1)mg/L<6.085 - 115992015/10/08Biochemical Oxygen Demand8067243

20     2.6 (1)mg/L<6.085 - 115992015/10/08Biochemical Oxygen Demand8067726

20     0.76 (1)mg/L<0.005080 - 1209980 - 120     NC (2)2015/10/09Total Phosphorus (P)8067890

25     NC (4)mg/L<0.1080 - 1209980 - 120     108 (3)2015/10/08Nitrate plus Nitrite (N)8068004

20     NC (4)mg/L<0.1080 - 1209780 - 120     104 (3)2015/10/08Nitrite (N)8068005

20     NC (4)mg/L<0.1080 - 1208980 - 120     92 (3)2015/10/08Orthophosphate (P)8068060

20     NC (7)mg/L<0.5080 - 12010180 - 120     102 (5)2015/10/08Dissolved Chloride (Cl)8068165

20     NC (7)mg/L<0.5080 - 1209180 - 120     98 (5)2015/10/08Dissolved Sulphate (SO4)8068167

mg/L<1.070 - 130982015/10/09Total Oil and grease8068696

20     NC (9)ug/L<3.080 - 12010580 - 120     105 (8)2015/10/14Dissolved Aluminum (Al)8068823

20     NC (9)ug/L<0.5080 - 12010280 - 120     110 (8)2015/10/14Dissolved Antimony (Sb)8068823

20     NC (9)ug/L<0.1080 - 12010180 - 120     103 (8)2015/10/14Dissolved Arsenic (As)8068823

20     4.9 (9)ug/L<1.080 - 1209880 - 120     NC (8)2015/10/14Dissolved Barium (Ba)8068823

20     NC (9)ug/L<0.1080 - 12010380 - 120     110 (8)2015/10/14Dissolved Beryllium (Be)8068823

20     NC (9)ug/L<1.080 - 12010280 - 120     103 (8)2015/10/14Dissolved Bismuth (Bi)8068823

20     NC (9)ug/L<502015/10/14Dissolved Boron (B)8068823

20     NC (9)ug/L<0.01080 - 1209880 - 120     101 (8)2015/10/14Dissolved Cadmium (Cd)8068823

20     NC (9)ug/L<1.080 - 12010280 - 120     100 (8)2015/10/14Dissolved Chromium (Cr)8068823

20     NC (9)ug/L<0.5080 - 12010180 - 120     101 (8)2015/10/14Dissolved Cobalt (Co)8068823

20     NC (9)ug/L<0.2080 - 12010280 - 120     106 (8)2015/10/14Dissolved Copper (Cu)8068823

20     NC (9)ug/L<5.080 - 12011580 - 120     107 (8)2015/10/14Dissolved Iron (Fe)8068823

20     NC (9)ug/L<0.2080 - 12010480 - 120     108 (8)2015/10/14Dissolved Lead (Pb)8068823

20     NC (9)ug/L<5.080 - 12010180 - 120     104 (8)2015/10/14Dissolved Lithium (Li)8068823
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     0.84 (9)ug/L<1.080 - 12010280 - 120     NC (8)2015/10/14Dissolved Manganese (Mn)8068823

20     NC (9)ug/L<1.080 - 1209880 - 120     NC (8)2015/10/14Dissolved Molybdenum (Mo)8068823

20     NC (9)ug/L<1.080 - 12010380 - 120     100 (8)2015/10/14Dissolved Nickel (Ni)8068823

20     5.9 (9)ug/L<0.1080 - 1209880 - 120     101 (8)2015/10/14Dissolved Selenium (Se)8068823

20     0.61 (9)ug/L<1002015/10/14Dissolved Silicon (Si)8068823

20     NC (9)ug/L<0.02080 - 1209380 - 120     113 (8)2015/10/14Dissolved Silver (Ag)8068823

20     4.5 (9)ug/L<1.080 - 12010080 - 120     NC (8)2015/10/14Dissolved Strontium (Sr)8068823

20     NC (9)ug/L<0.05080 - 1209280 - 120     91 (8)2015/10/14Dissolved Thallium (Tl)8068823

20     NC (9)ug/L<5.080 - 12010080 - 120     103 (8)2015/10/14Dissolved Tin (Sn)8068823

20     NC (9)ug/L<5.080 - 12010180 - 120     94 (8)2015/10/14Dissolved Titanium (Ti)8068823

20     NC (9)ug/L<0.1080 - 12010380 - 120     108 (8)2015/10/14Dissolved Uranium (U)8068823

20     NC (9)ug/L<5.080 - 1209880 - 120     101 (8)2015/10/14Dissolved Vanadium (V)8068823

20     NC (9)ug/L<5.080 - 12010480 - 120     107 (8)2015/10/14Dissolved Zinc (Zn)8068823

20     NC (9)ug/L<0.502015/10/14Dissolved Zirconium (Zr)8068823

20     NC (11)mg/L<1080 - 1209880 - 120     97 (10)2015/10/10Chemical Oxygen Demand8069011

20     2.2 (13)mg/L<0.02080 - 1209480 - 120     NC (12)2015/10/13Total Nitrogen (N)8069742

20     2.3 (1)mg/L<0.02080 - 1209580 - 120NC2015/10/13Total Nitrogen (N)8069744

40     NC (1)ug/L<0.1050 - 1308650 - 130902015/10/102-Methylnaphthalene8069794

40     NC (1)ug/L<0.05050 - 1308950 - 130NC2015/10/10Acenaphthene8069794

40     NC (1)ug/L<0.05050 - 1309150 - 130912015/10/10Acenaphthylene8069794

40     NC (1)ug/L<0.05050 - 1309350 - 130952015/10/10Acridine8069794

40     NC (1)ug/L<0.01060 - 1308760 - 130842015/10/10Anthracene8069794

40     NC (1)ug/L<0.01060 - 1308860 - 130862015/10/10Benzo(a)anthracene8069794

40     NC (1)ug/L<0.009060 - 1309060 - 130862015/10/10Benzo(a)pyrene8069794

40     NC (1)ug/L<0.05060 - 1308860 - 130852015/10/10Benzo(b&j)fluoranthene8069794

40     NC (1)ug/L<0.05060 - 1309160 - 130802015/10/10Benzo(g,h,i)perylene8069794

40     NC (1)ug/L<0.05060 - 1308660 - 130822015/10/10Benzo(k)fluoranthene8069794

40     NC (1)ug/L<0.05060 - 1309160 - 130902015/10/10Chrysene8069794

40     NC (1)ug/L<0.05060 - 1309160 - 130812015/10/10Dibenz(a,h)anthracene8069794

40     NC (1)ug/L<0.02060 - 1307960 - 130802015/10/10Fluoranthene8069794
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

40     NC (1)ug/L<0.05050 - 1308050 - 130812015/10/10Fluorene8069794

40     NC (1)ug/L<0.05060 - 1309260 - 130822015/10/10Indeno(1,2,3-cd)pyrene8069794

40     NC (1)ug/L<0.1050 - 1308750 - 130852015/10/10Naphthalene8069794

40     NC (1)ug/L<0.05060 - 1308660 - 130882015/10/10Phenanthrene8069794

40     NC (1)ug/L<0.02060 - 1308260 - 130822015/10/10Pyrene8069794

40     NC (1)ug/L<0.2450 - 13010650 - 130922015/10/10Quinoline8069794

30     NC (1)mg/L<0.2050 - 1309350 - 1301012015/10/11EPH (C10-C19)8069797

30     NC (1)mg/L<0.2050 - 13011150 - 1301192015/10/11EPH (C19-C32)8069797

20     0.57 (1)mg/L<0.5080 - 12010180 - 120992015/10/09Dissolved Chloride (Cl)8069965

20     4.5 (1)mg/L<0.5080 - 1209880 - 120NC2015/10/09Dissolved Sulphate (SO4)8069967

20     NC (1)mg/L<0.502015/10/10Alkalinity (PP as CaCO3)8070054

20     8.3 (1)mg/L<0.5080 - 1209780 - 120NC2015/10/10Alkalinity (Total as CaCO3)8070054

20     8.3 (1)mg/L<0.502015/10/10Bicarbonate (HCO3)8070054

20     NC (1)mg/L<0.502015/10/10Carbonate (CO3)8070054

20     NC (1)mg/L<0.502015/10/10Hydroxide (OH)8070054

N/A     0.12 (1)97 - 1031012015/10/10pH8070057

20     8.4 (1)uS/cm<1.080 - 1201012015/10/10Conductivity8070059

20     NC (1)mg/L<4.080 - 1209980 - 1201052015/10/13Total Suspended Solids8070271

20     15 (15)mg/L18, RDL=1080 - 1209880 - 120     98 (14)2015/10/14Total Dissolved Solids8070333

20     NC (1)mg/L<0.001980 - 120812015/10/10Sulphide8070663

20     1.1 (1)mg/L<0.5080 - 1201022015/10/09Dissolved Chloride (Cl)8071637

20     14 (1)mg/L<0.5080 - 1209880 - 1201162015/10/09Dissolved Sulphate (SO4)8071651

20     5.8 (1)mg/L16, RDL=1080 - 12011680 - 120NC2015/10/14Total Dissolved Solids8071654

20     NC (1)mg/L<4.080 - 12010180 - 1201102015/10/14Total Suspended Solids8071670

20     NC (1)mg/L<4.080 - 12010380 - 1201092015/10/16Total Suspended Solids8071672

20     NC (17)ug/L3.2, RDL=3.080 - 12010080 - 120     101 (16)2015/10/16Total Aluminum (Al)8073701

20     NC (17)ug/L<0.5080 - 12010080 - 120     107 (16)2015/10/16Total Antimony (Sb)8073701

20     NC (17)ug/L<0.1080 - 12010480 - 120     99 (16)2015/10/16Total Arsenic (As)8073701

20     9.4 (17)ug/L<1.080 - 12010680 - 120     NC (16)2015/10/16Total Barium (Ba)8073701

20     NC (17)ug/L<0.1080 - 12010380 - 120     104 (16)2015/10/16Total Beryllium (Be)8073701
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     NC (17)ug/L<1.080 - 1208880 - 120     93 (16)2015/10/16Total Bismuth (Bi)8073701

20     NC (17)ug/L<502015/10/16Total Boron (B)8073701

20     NC (17)ug/L<0.01080 - 1209480 - 120     98 (16)2015/10/16Total Cadmium (Cd)8073701

20     NC (17)ug/L<1.080 - 1209980 - 120     98 (16)2015/10/16Total Chromium (Cr)8073701

20     NC (17)ug/L<0.5080 - 1209780 - 120     98 (16)2015/10/16Total Cobalt (Co)8073701

20     NC (17)ug/L<0.5080 - 12010080 - 120     93 (16)2015/10/16Total Copper (Cu)8073701

20     NC (17)ug/L12, RDL=1080 - 12011180 - 120     102 (16)2015/10/16Total Iron (Fe)8073701

20     NC (17)ug/L<0.2080 - 1209280 - 120     94 (16)2015/10/16Total Lead (Pb)8073701

20     NC (17)ug/L<5.080 - 1209580 - 120     95 (16)2015/10/16Total Lithium (Li)8073701

20     6.1 (17)ug/L<1.080 - 12010180 - 120     NC (16)2015/10/16Total Manganese (Mn)8073701

20     NC (17)ug/L<1.080 - 1208680 - 120     NC (16)2015/10/16Total Molybdenum (Mo)8073701

20     NC (17)ug/L<1.080 - 1209880 - 120     94 (16)2015/10/16Total Nickel (Ni)8073701

20     NC (17)ug/L<0.1080 - 1209380 - 120     88 (16)2015/10/16Total Selenium (Se)8073701

20     2.0 (17)ug/L<1002015/10/16Total Silicon (Si)8073701

20     NC (17)ug/L<0.02080 - 12010080 - 120     94 (16)2015/10/16Total Silver (Ag)8073701

20     7.0 (17)ug/L<1.080 - 1209480 - 120     NC (16)2015/10/16Total Strontium (Sr)8073701

20     NC (17)ug/L<0.05080 - 1208680 - 120     96 (16)2015/10/16Total Thallium (Tl)8073701

20     NC (17)ug/L<5.080 - 12011080 - 120     NC (16)2015/10/16Total Tin (Sn)8073701

20     NC (17)ug/L<5.080 - 12010580 - 120     104 (16)2015/10/16Total Titanium (Ti)8073701

20     NC (17)ug/L<0.1080 - 1209080 - 120     94 (16)2015/10/16Total Uranium (U)8073701

20     NC (17)ug/L<5.080 - 1209780 - 120     100 (16)2015/10/16Total Vanadium (V)8073701

20     NC (17)ug/L<5.080 - 12011480 - 120     85 (16)2015/10/16Total Zinc (Zn)8073701

20     NC (17)ug/L<0.502015/10/16Total Zirconium (Zr)8073701

20     NC (1)mg/L<0.005080 - 12010380 - 1201012015/10/14Total Ammonia (N)8074137

20     NC (1)mg/L<0.502015/10/10Alkalinity (PP as CaCO3)8075072

20     NC (1)mg/L0.58, RDL=0.5080 - 1209480 - 1201072015/10/10Alkalinity (Total as CaCO3)8075072

20     NC (1)mg/L0.71, RDL=0.502015/10/10Bicarbonate (HCO3)8075072

20     NC (1)mg/L<0.502015/10/10Carbonate (CO3)8075072

20     NC (1)mg/L<0.502015/10/10Hydroxide (OH)8075072

N/A     0.37 (19)97 - 1031012015/10/10pH8075077
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     8.9 (19)uS/cm<1.080 - 1201002015/10/10Conductivity8075078

20     NC (1)ug/L<0.01080 - 1209780 - 120832015/10/16Dissolved Mercury (Hg)8076419

20     NC (1)ug/L<0.01080 - 1209380 - 120902015/10/18Total Mercury (Hg)8076829

20     NC (1)mg/L<0.0005080 - 1209880 - 120992015/10/16Weak Acid Dissoc. Cyanide (CN)8077103

20     NC (1)mg/L<0.001080 - 1209880 - 120992015/10/16Phenols8077145

20     NC (21)ug/L<0.01080 - 1208780 - 120     85 (20)2015/10/18Dissolved Mercury (Hg)8078653
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(17) Duplicate Parent ID [NI3999-04]

(16) Matrix Spike Parent ID [NI3999-04]

(15) Duplicate Parent ID [NI3984-02]

(14) Matrix Spike Parent ID [NI3991-02]

(13) Duplicate Parent ID [NI3991-06]

(12) Matrix Spike Parent ID [NI3991-06]

(11) Duplicate Parent ID [NI3989-06]

(10) Matrix Spike Parent ID [NI3989-06]

(9) Duplicate Parent ID [NI3991-04]

(8) Matrix Spike Parent ID [NI3991-04]

(7) Duplicate Parent ID [NI4000-02]

(6) Duplicate Parent ID [NI3986-02]

(5) Matrix Spike Parent ID [NI4000-02]

(4) Duplicate Parent ID [NI4001-02]

(3) Matrix Spike Parent ID [NI4001-02]

(2) Matrix Spike Parent ID [NI3985-06]

(1) Duplicate Parent ID

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable

GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike
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GHD Limited
Client Project #: 088877-02-01

Your P.O. #: 73500976-1
Sampler Initials: TE

UPLAND LANDFILLSite Location:

Maxxam Job #: B588841
Report Date: 2015/10/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

(21) Duplicate Parent ID [NI3984-05]

(20) Matrix Spike Parent ID [NI3984-05]

(19) Duplicate Parent ID [NI3988-04]

(18) Duplicate Parent ID [NI3985-02]
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Maxxam Job #: B588841
Report Date: 2015/10/19

GHD Limited
Client Project #: 088877-02-01

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: TE

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Data Validation Coordinator

Winnie Au, B.Sc., Supervisor - Water Lab

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Maxxam Job #: B588841
Report Date: 2015/10/19
Maxxam Sample: NI3987

EPH in Water when PAH required Chromatogram

GHD Limited
Client Project #: 088877-02-01
Site Reference: UPLAND LANDFILL
Client ID: WG-88877-05102015-TE-04

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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Maxxam Job #: B588841
Report Date: 2015/10/19
Maxxam Sample: NI3988

EPH in Water when PAH required Chromatogram

GHD Limited
Client Project #: 088877-02-01
Site Reference: UPLAND LANDFILL
Client ID: WG-88877-05102015-TE-05

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code : C#486392-01-01
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Footnotes

1. Sampled using high flow methodology

2. Sampled using low flow methodolgy
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6.

Maxxam

Uplands Excavating

hydro/geo investigation

Simon Foster/James Stewart

GHD
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GHD Field Sample Key (FSK)
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MAXXAM JOB #: B607136
Received: 2016/01/30, 14:56

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976-1
Your Project #: 088877

Report Date: 2016/02/09
Report #: R2127940

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 486392-01-01

UPLAND LANDFILLSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mBBY6SOP-000262016/02/012016/02/011Alkalinity - Water

SM 22 5210 B mBBY6SOP-000452016/02/012016/02/011Biochemical Oxygen Demand

SM 22 4500-Cl- G mBBY6SOP-000112016/02/01N/A1Chloride by Automated Colourimetry

SM 22 5220 D mBBY6SOP-000242016/02/032016/02/021COD by Colorimeter

SM 22 2510 B mBBY6SOP-000262016/02/01N/A1Conductance - water

Auto CalcAB WI-000652016/02/08N/A1Sulphide (as H2S) (1)

EPA 6020a R1 mBBY7SOP-000022016/02/02N/A1Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152016/02/03N/A1Mercury (Dissolved) by CVAF

SM 22 1030EBBY WI-000332016/02/02N/A1Ion Balance

EPA 6020A R1 mBBY7SOP-000022016/02/02N/A1Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020A R1 mBBY7SOP-000022016/02/01N/A1Elements by CRC ICPMS (dissolved)

SM 22 4500-N C mBBY6SOP-000162016/02/032016/02/021Nitrogen (Total)

SM 22 4500-NH3- G mBBY6SOP-000092016/02/02N/A1Ammonia-N  (Preserved)

SM 22 4500-NO3- I mBBY6SOP-000102016/01/30N/A1Nitrate + Nitrite (N) (highlevel)

SM 22 4500-NO3- I mBBY6SOP-000102016/01/30N/A1Nitrite (N) by CFA (highlevel)

SM 22 4500-NO3 I mBBY6SOP-000102016/02/02N/A1Nitrogen - Nitrate (as N)

BCMOE Reqs 08/14BBY7 WI-000042016/02/03N/A1Filter and HNO3 Preserve for Metals

SM 22 4500-H+ B mBBY6SOP-000262016/02/01N/A1pH Water (2)

SM 22 4500-P E mBBY6SOP-000132016/01/30N/A1Orthophosphate by Konelab (highlevel)

SM 22 4500-S2 D mEENVSOP-000962016/02/08N/A1Sulphide (1)

SM 22 4500-SO42- E mBBY6SOP-000172016/02/01N/A1Sulphate by Automated Colourimetry

SM 22 2540 C mBBY6SOP-000332016/02/032016/02/021Total Dissolved Solids (Filt. Residue)

CalculationBBY WI-000332016/02/03N/A1TKN (Calc. TN, N/N) total

SM 22 4500-P E mBBY6SOP-000132016/02/02N/A1Total Phosphorus

SM 22 2540 DBBY6SOP-000342016/02/03N/A1Total Suspended Solids

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

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

(1) This test was performed by Maxxam Edmonton Environmental
(2) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.
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MAXXAM JOB #: B607136
Received: 2016/01/30, 14:56

CERTIFICATE OF ANALYSIS

Your P.O. #: 73500976-1
Your Project #: 088877

Report Date: 2016/02/09
Report #: R2127940

Version: 1 - Final

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 486392-01-01

UPLAND LANDFILLSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tabitha Rudkin, AScT, Burnaby Project Manager
Email: TRudkin@maxxam.ca
Phone# (604)638-2639
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) Sample was analyzed after holding time expired.

N/A = Not Applicable

RDL = Reportable Detection Limit

81807571032mg/LTotal Dissolved Solids

81809474.020.0mg/LTotal Suspended Solids

Physical Properties

8180425N/A7.63pHpH

81804261.065.5uS/cmConductivity

Physical Properties

81823160.00500.0738mg/LTotal Phosphorus (P)

81815430.00500.016mg/LTotal Ammonia (N)

Nutrients

81861890.0019    0.0078 (1)mg/LSulphide

Anions

81804240.50<0.50mg/LHydroxide (OH)

81804240.50<0.50mg/LCarbonate (CO3)

81804240.5028.8mg/LBicarbonate (HCO3)

81804240.50<0.50mg/LAlkalinity (PP as CaCO3)

81804240.5023.6mg/LAlkalinity (Total as CaCO3)

Misc. Inorganics

818122410<10mg/LChemical Oxygen Demand

81801646.0<6.0mg/LBiochemical Oxygen Demand

Demand Parameters

81860730.00200.0080mg/LSulphide (as H2S)

81795630.0101.0N/AIon Balance

Calculated Parameters

QC BatchRDLSW-88877-290116-JS-01UNITS

486392-01-01COC Number

2016/01/29
 09:30

Sampling Date

OA7684Maxxam ID
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Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

HIGH LEVEL ANIONS PACKAGE (WATER)

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

81809710.10<0.10<0.10mg/LNitrate plus Nitrite (N)

81801610.10<0.10<0.10mg/LOrthophosphate (P)

Nutrients

81803850.50N/A3.6mg/LDissolved Chloride (Cl)

81803860.50N/A4.94mg/LDissolved Sulphate (SO4)

Anions

81795130.10N/A<0.10mg/LNitrate (N)

Calculated Parameters

81809720.10<0.10<0.10mg/LNitrite (N)

ANIONS

QC BatchRDL
SW-88877-290116-JS-01

Lab-Dup
SW-88877-290116-JS-01UNITS

486392-01-01486392-01-01COC Number

2016/01/29
 09:30

2016/01/29
 09:30

Sampling Date

OA7684OA7684Maxxam ID
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Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

81800475.0<5.0ug/LDissolved Zinc (Zn)

81800475.0<5.0ug/LDissolved Vanadium (V)

81800470.10<0.10ug/LDissolved Uranium (U)

81800475.0<5.0ug/LDissolved Titanium (Ti)

81800475.0<5.0ug/LDissolved Tin (Sn)

81800470.050<0.050ug/LDissolved Thallium (Tl)

81800471.018.7ug/LDissolved Strontium (Sr)

81800470.020<0.020ug/LDissolved Silver (Ag)

81800471001110ug/LDissolved Silicon (Si)

81800470.100.12ug/LDissolved Selenium (Se)

81800471.0<1.0ug/LDissolved Nickel (Ni)

81800471.0<1.0ug/LDissolved Molybdenum (Mo)

81800471.020.9ug/LDissolved Manganese (Mn)

81800475.0<5.0ug/LDissolved Lithium (Li)

81800470.20<0.20ug/LDissolved Lead (Pb)

81800475.011.8ug/LDissolved Iron (Fe)

81800470.200.38ug/LDissolved Copper (Cu)

81800470.50<0.50ug/LDissolved Cobalt (Co)

81800471.0<1.0ug/LDissolved Chromium (Cr)

81800470.010<0.010ug/LDissolved Cadmium (Cd)

818004750<50ug/LDissolved Boron (B)

81800471.0<1.0ug/LDissolved Bismuth (Bi)

81800470.10<0.10ug/LDissolved Beryllium (Be)

81800471.02.0ug/LDissolved Barium (Ba)

81800470.100.18ug/LDissolved Arsenic (As)

81800470.50<0.50ug/LDissolved Antimony (Sb)

81800473.053.2ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

81822070.010<0.010ug/LDissolved Mercury (Hg)

Elements

81793120.5026.8mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

ONSITEN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDLSW-88877-290116-JS-01UNITS

486392-01-01COC Number

2016/01/29
 09:30

Sampling Date

OA7684Maxxam ID
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Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

81793133.0<3.0mg/LDissolved Sulphur (S)

81793130.0503.10mg/LDissolved Sodium (Na)

81793130.0500.231mg/LDissolved Potassium (K)

81793130.0501.58mg/LDissolved Magnesium (Mg)

81793130.0508.13mg/LDissolved Calcium (Ca)

81800470.50<0.50ug/LDissolved Zirconium (Zr)

QC BatchRDLSW-88877-290116-JS-01UNITS

486392-01-01COC Number

2016/01/29
 09:30

Sampling Date

OA7684Maxxam ID
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Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

TOTAL TKN IN WATER (WATER)

RDL = Reportable Detection Limit

81816060.0200.190mg/LTotal Nitrogen (N)

81795870.100.19mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDLSW-88877-290116-JS-01UNITS

486392-01-01COC Number

2016/01/29
 09:30

Sampling Date

OA7684Maxxam ID
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Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

GENERAL COMMENTS

Results relate only to the items tested.
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GHD Limited
Client Project #: 088877

Your P.O. #: 73500976-1
Sampler Initials: JS

UPLAND LANDFILLSite Location:

Maxxam Job #: B607136
Report Date: 2016/02/09

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     10 (1)ug/L<3.080 - 12010980 - 1201062016/02/01Dissolved Aluminum (Al)8180047

20     NC (1)ug/L<0.5080 - 12011080 - 1201062016/02/01Dissolved Antimony (Sb)8180047

20     1.3 (1)ug/L<0.1080 - 12010580 - 120NC2016/02/01Dissolved Arsenic (As)8180047

20     0.92 (1)ug/L<1.080 - 12010380 - 120NC2016/02/01Dissolved Barium (Ba)8180047

20     NC (1)ug/L<0.1080 - 1209880 - 120992016/02/01Dissolved Beryllium (Be)8180047

20     NC (1)ug/L<1.080 - 12010580 - 120992016/02/01Dissolved Bismuth (Bi)8180047

20     NC (1)ug/L<5080 - 1209380 - 120NC2016/02/01Dissolved Boron (B)8180047

20     NC (1)ug/L<0.01080 - 12010980 - 1201062016/02/01Dissolved Cadmium (Cd)8180047

20     NC (1)ug/L<1.080 - 12010880 - 1201042016/02/01Dissolved Chromium (Cr)8180047

20     NC (1)ug/L<0.5080 - 12010680 - 1201002016/02/01Dissolved Cobalt (Co)8180047

20     NC (1)ug/L<0.2080 - 12010380 - 120972016/02/01Dissolved Copper (Cu)8180047

20     0.91 (1)ug/L<5.080 - 12012080 - 120NC2016/02/01Dissolved Iron (Fe)8180047

20     NC (1)ug/L<0.2080 - 12011380 - 1201132016/02/01Dissolved Lead (Pb)8180047

20     1.9 (1)ug/L<5.080 - 12010580 - 120NC2016/02/01Dissolved Lithium (Li)8180047

20     1.1 (1)ug/L<1.080 - 12010680 - 120NC2016/02/01Dissolved Manganese (Mn)8180047

20     1.6 (1)ug/L<1.080 - 12011180 - 120NC2016/02/01Dissolved Molybdenum (Mo)8180047

20     NC (1)ug/L<1.080 - 12010480 - 120992016/02/01Dissolved Nickel (Ni)8180047

20     NC (1)ug/L<0.1080 - 12010580 - 1201032016/02/01Dissolved Selenium (Se)8180047

20     0.040 (1)ug/L<1002016/02/01Dissolved Silicon (Si)8180047

20     NC (1)ug/L<0.02080 - 12010380 - 1201062016/02/01Dissolved Silver (Ag)8180047

20     1.2 (1)ug/L<1.080 - 12011580 - 120NC2016/02/01Dissolved Strontium (Sr)8180047

20     NC (1)ug/L<0.05080 - 12011080 - 1201032016/02/01Dissolved Thallium (Tl)8180047

20     NC (1)ug/L<5.080 - 12010980 - 1201132016/02/01Dissolved Tin (Sn)8180047

20     NC (1)ug/L<5.080 - 12010480 - 1201082016/02/01Dissolved Titanium (Ti)8180047

20     NC (1)ug/L<0.1080 - 12011180 - 1201102016/02/01Dissolved Uranium (U)8180047

20     NC (1)ug/L<5.080 - 12010680 - 1201032016/02/01Dissolved Vanadium (V)8180047

20     NC (1)ug/L<5.080 - 12011980 - 1201082016/02/01Dissolved Zinc (Zn)8180047

20     NC (1)ug/L<0.502016/02/01Dissolved Zirconium (Zr)8180047

20     NC (3)mg/L<0.1080 - 1209180 - 120     94 (2)2016/01/30Orthophosphate (P)8180161

20     NC (1)mg/L<6.085 - 1151022016/02/01Biochemical Oxygen Demand8180164
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GHD Limited
Client Project #: 088877

Your P.O. #: 73500976-1
Sampler Initials: JS

UPLAND LANDFILLSite Location:

Maxxam Job #: B607136
Report Date: 2016/02/09

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     0.57 (1)mg/L0.51, RDL=0.5080 - 12010080 - 1201012016/02/01Dissolved Chloride (Cl)8180385

20     0.035 (1)mg/L0.59, RDL=0.5080 - 1209480 - 120NC2016/02/01Dissolved Sulphate (SO4)8180386

20     NC (1)mg/L<0.502016/02/01Alkalinity (PP as CaCO3)8180424

20     0.11 (1)mg/L<0.5080 - 1209880 - 120NC2016/02/01Alkalinity (Total as CaCO3)8180424

20     0.11 (1)mg/L<0.502016/02/01Bicarbonate (HCO3)8180424

20     NC (1)mg/L<0.502016/02/01Carbonate (CO3)8180424

20     NC (1)mg/L<0.502016/02/01Hydroxide (OH)8180424

N/A     0 (1)97 - 1031012016/02/01pH8180425

20     0.17 (1)uS/cm<1.080 - 1201002016/02/01Conductivity8180426

20     5.7 (1)mg/L<1080 - 1209880 - 1201022016/02/03Total Dissolved Solids8180757

20     NC (1)mg/L<4.080 - 12010480 - 1201172016/02/03Total Suspended Solids8180947

25     NC (3)mg/L<0.1080 - 12010680 - 120     117 (2)2016/01/30Nitrate plus Nitrite (N)8180971

20     NC (3)mg/L<0.1080 - 12010080 - 120     107 (2)2016/01/30Nitrite (N)8180972

20     NC (1)mg/L<1080 - 12010780 - 1201032016/02/03Chemical Oxygen Demand8181224

mg/L<0.005080 - 12011480 - 120NC2016/02/02Total Ammonia (N)8181543

20     6.1 (1)mg/L<0.02080 - 1208780 - 120NC2016/02/03Total Nitrogen (N)8181606

20     NC (1)ug/L<0.01080 - 1209580 - 120962016/02/03Dissolved Mercury (Hg)8182207

mg/L<0.005080 - 120972016/02/02Total Phosphorus (P)8182316
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GHD Limited
Client Project #: 088877

Your P.O. #: 73500976-1
Sampler Initials: JS

UPLAND LANDFILLSite Location:

Maxxam Job #: B607136
Report Date: 2016/02/09

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     NC (1)mg/L<0.001980 - 120902016/02/08Sulphide8186189

(3) Duplicate Parent ID [OA7684-02]

(2) Matrix Spike Parent ID [OA7684-02]

(1) Duplicate Parent ID

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable

Page 11 of 13

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B607136
Report Date: 2016/02/09

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Data Validation Coordinator

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company SSOW Reference Code : C#487576-02-01
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WG-88877-150216-JS-02 MW2A-16 2/15/2016 12:45 WG grab

WG-88877-150216-JS-01 RW-98020 2/15/2016 13:30 WG grab

WG-88877-150216-JS-03 MW2-14 2/15/2016 13:30 WG grab Put on hold at lab

Footnotes

1. Sampled using high flow methodology

2. Sampled using low flow methodolgy

3.

4.

5.

6.

Maxxam

Uplands Excavating

hydro/geo investigation

Thomas Elliot/James Stewart

GHD

GHD 088877 (02)



GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company

Laboratory(s)
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WG-88877-150216-JS-02 MW2A-16 2/15/2016 12:45

WG-88877-150216-JS-01 RW-98020 2/15/2016 13:30

WG-88877-150216-JS-03 MW2-14 2/15/2016 13:30

Footnotes

1. Sampled using high flow methodology

2. Sampled using low flow methodolgy

3.

4.

5.

6.

Maxxam

Uplands Excavating

hydro/geo investigation

Thomas Elliot/James Stewart

GHD
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7.39 12.42 C 0.092 uS OOR ntu 0.061 g/L 140 mV

6.58 8.05 C 0.135 uS 6.2 ntu 0.088 g/L 6.61 mg/L 333 mV

6.86 12.31 C 0.181 uS OOR ntu 0.119 g/L 192 mV

Eh / ORPTurbidity TDSTemperature Conductivity

C#487576-02-01

GHD 088877 (02)



MAXXAM JOB #: B612278
Received: 2016/02/17, 09:00

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your P.O. #: 73500976-1
Your Project #: 088877
Site#: UPLANDS

Report Date: 2016/04/19
Report #: R2159059
Version: 2 - Revision

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 487576-02-01

UPLAND LANDFILLSite Location:

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mBBY6SOP-000262016/02/192016/02/191Alkalinity - Water

SM 22 2320 B mBBY6SOP-000262016/02/202016/02/191Alkalinity - Water

SM 22 5210 B mBBY6SOP-000452016/02/192016/02/192Biochemical Oxygen Demand

SM 22 4500-Cl- G mBBY6SOP-000112016/02/19N/A2Chloride by Automated Colourimetry

SM 22 4500-CN O mBBY6SOP-000042016/02/22N/A2Cyanide SAD (strong acid dissociable)

SM 22 5220 D mBBY6SOP-000242016/02/192016/02/192COD by Colorimeter

SM 22 2510 B mBBY6SOP-000262016/02/19N/A1Conductance - water

SM 22 2510 B mBBY6SOP-000262016/02/20N/A1Conductance - water

EPA 6020a R1 mBBY7SOP-000022016/02/22N/A2Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152016/02/22N/A2Mercury (Dissolved) by CVAF

SM 22 1030EBBY WI-000332016/02/22N/A2Ion Balance

EPA 6020A R1 mBBY7SOP-000022016/02/22N/A2Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020A R1 mBBY7SOP-000022016/02/19N/A2Elements by CRC ICPMS (dissolved)

SM 22 4500-N C mBBY6SOP-000162016/02/242016/02/232Nitrogen (Total)

SM 22 4500-NH3- G mBBY6SOP-000092016/02/19N/A2Ammonia-N  (Unpreserved)

SM 22 4500-NO3- I mBBY6SOP-000102016/02/19N/A2Nitrate + Nitrite (N) (highlevel)

SM 22 4500-NO3- I mBBY6SOP-000102016/02/19N/A2Nitrite (N) by CFA (highlevel)

SM 22 4500-NO3 I mBBY6SOP-000102016/02/20N/A2Nitrogen - Nitrate (as N)

BCMOE Reqs 08/14BBY7 WI-000042016/02/22N/A2Filter and HNO3 Preserve for Metals

SM 22 4500-H+ B mBBY6SOP-000262016/02/19N/A1pH Water (2)

SM 22 4500-H+ B mBBY6SOP-000262016/02/20N/A1pH Water (2)

SM 22 4500-P E mBBY6SOP-000132016/02/23N/A2Orthophosphate by Konelab (highlevel)

SM 22 4500 S2-D mCAL SOP-000622016/02/22N/A2Sulphide (1)

SM 22 4500-SO42- E mBBY6SOP-000172016/02/19N/A2Sulphate by Automated Colourimetry

SM 22 2540 C mBBY6SOP-000332016/02/242016/02/232Total Dissolved Solids (Filt. Residue)

CalculationBBY WI-000332016/02/24N/A2TKN (Calc. TN, N/N) total

SM 22 4500-P E mBBY6SOP-000132016/02/20N/A2Total Phosphorus

SM 22 2540 DBBY6SOP-000342016/02/232016/02/222Total Suspended Solids

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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MAXXAM JOB #: B612278
Received: 2016/02/17, 09:00

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your P.O. #: 73500976-1
Your Project #: 088877
Site#: UPLANDS

Report Date: 2016/04/19
Report #: R2159059
Version: 2 - Revision

Attention:Airesse MacPhee

GHD Limited
651 COLBY DRIVE
WATERLOO, ON
CANADA          N2V 1C2

Your C.O.C. #: 487576-02-01

UPLAND LANDFILLSite Location:

(1) This test was performed by Maxxam Calgary Environmental
(2) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Tabitha Rudkin, AScT, Burnaby Project Manager
Email: TRudkin@maxxam.ca
Phone# (604)638-2639
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) Sample analysed past recommended hold time.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

819847510N/A    58 (1)mg/LTotal Dissolved Solids

81975794.015.313.8mg/LTotal Suspended Solids

Physical Properties

8196005N/AN/A7.14pHpH

81960081.0N/A124uS/cmConductivity

Physical Properties

81978660.0050N/A0.0130mg/LTotal Phosphorus (P)

81978240.0050<0.0050<0.0050mg/LTotal Ammonia (N)

Nutrients

81976710.0019N/A<0.0019mg/LSulphide

Anions

81960090.50N/A<0.50mg/LHydroxide (OH)

81960090.50N/A<0.50mg/LCarbonate (CO3)

81960090.50N/A71.4mg/LBicarbonate (HCO3)

81960090.50N/A<0.50mg/LAlkalinity (PP as CaCO3)

81960090.50N/A58.6mg/LAlkalinity (Total as CaCO3)

81978790.00050N/A0.00057mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

819490510N/A<10mg/LChemical Oxygen Demand

81960846.0N/A    <6.0 (1)mg/LBiochemical Oxygen Demand

Demand Parameters

81952440.010N/A0.98N/AIon Balance

ONSITEN/AN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
WG-88877-150216-JS-01

Lab-Dup
WG-88877-150216-JS-01UNITS

487576-02-01487576-02-01COC Number

2016/02/15
 13:30

2016/02/15
 13:30

Sampling Date

OD3412OD3412Maxxam ID
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

RESULTS OF CHEMICAL ANALYSES OF  WATER

(2) RDL raised due to high concentration of solids in the sample.

(1) Sample analysed past recommended hold time.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

819847510N/A    60 (1)mg/LTotal Dissolved Solids

819757916N/A    139 (2)mg/LTotal Suspended Solids

Physical Properties

8196029N/AN/A7.85pHpH

81960281.0N/A85.7uS/cmConductivity

Physical Properties

81978660.00500.1190.121mg/LTotal Phosphorus (P)

81978240.0050N/A<0.0050mg/LTotal Ammonia (N)

Nutrients

81976710.0019N/A<0.0019mg/LSulphide

Anions

81960240.50N/A<0.50mg/LHydroxide (OH)

81960240.50N/A<0.50mg/LCarbonate (CO3)

81960240.50N/A46.3mg/LBicarbonate (HCO3)

81960240.50N/A<0.50mg/LAlkalinity (PP as CaCO3)

81960240.50N/A38.0mg/LAlkalinity (Total as CaCO3)

81978790.00050N/A0.00054mg/LStrong Acid Dissoc. Cyanide (CN)

Misc. Inorganics

819490510N/A25mg/LChemical Oxygen Demand

81960846.0N/A    <6.0 (1)mg/LBiochemical Oxygen Demand

Demand Parameters

81952440.010N/A0.96N/AIon Balance

ONSITEN/AN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

QC BatchRDL
WG-88877-150216-JS-02

Lab-Dup
WG-88877-150216-JS-02UNITS

487576-02-01487576-02-01COC Number

2016/02/15
 12:45

2016/02/15
 12:45

Sampling Date

OD3413OD3413Maxxam ID
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

HIGH LEVEL ANIONS PACKAGE (WATER)

(1) Sample analysed past recommended hold time.

N/A = Not Applicable

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

81967780.10    <0.10 (1)N/A    0.15 (1)mg/LNitrate plus Nitrite (N)

81978590.10    <0.10 (1)<0.10    <0.10 (1)mg/LOrthophosphate (P)

Nutrients

81974780.500.83N/A2.4mg/LDissolved Chloride (Cl)

81974880.504.52N/A3.72mg/LDissolved Sulphate (SO4)

Anions

81945320.10<0.10N/A0.15mg/LNitrate (N)

Calculated Parameters

81967840.10    <0.10 (1)N/A    <0.10 (1)mg/LNitrite (N)

ANIONS

QC BatchRDLWG-88877-150216-JS-02
WG-88877-150216-JS-01

Lab-Dup
WG-88877-150216-JS-01UNITS

487576-02-01487576-02-01487576-02-01COC Number

2016/02/15
 12:45

2016/02/15
 13:30

2016/02/15
 13:30

Sampling Date

OD3413OD3412OD3412Maxxam ID
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

81959150.10<0.10<0.10ug/LDissolved Uranium (U)

81959155.0<5.0<5.0ug/LDissolved Titanium (Ti)

81959155.0<5.0<5.0ug/LDissolved Tin (Sn)

81959150.050<0.050<0.050ug/LDissolved Thallium (Tl)

81959151.023.773.0ug/LDissolved Strontium (Sr)

81959150.020<0.020<0.020ug/LDissolved Silver (Ag)

819591510045406480ug/LDissolved Silicon (Si)

81959150.100.200.68ug/LDissolved Selenium (Se)

81959151017<10ug/LDissolved Phosphorus (P)

81959151.0<1.0<1.0ug/LDissolved Nickel (Ni)

81959151.08.7<1.0ug/LDissolved Molybdenum (Mo)

81959151.016.28.5ug/LDissolved Manganese (Mn)

81959155.0<5.0<5.0ug/LDissolved Lithium (Li)

81959150.20<0.20<0.20ug/LDissolved Lead (Pb)

81959155.0<5.020.1ug/LDissolved Iron (Fe)

81959150.20<0.201.71ug/LDissolved Copper (Cu)

81959150.50<0.50<0.50ug/LDissolved Cobalt (Co)

81959151.0<1.01.4ug/LDissolved Chromium (Cr)

81959150.010<0.010<0.010ug/LDissolved Cadmium (Cd)

819591550<50<50ug/LDissolved Boron (B)

81959151.0<1.0<1.0ug/LDissolved Bismuth (Bi)

81959150.10<0.10<0.10ug/LDissolved Beryllium (Be)

81959151.02.84.4ug/LDissolved Barium (Ba)

81959150.100.831.10ug/LDissolved Arsenic (As)

81959150.50<0.50<0.50ug/LDissolved Antimony (Sb)

81959153.024.210.6ug/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

81978410.010<0.010<0.010ug/LDissolved Mercury (Hg)

Elements

81945150.5034.953.3mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDLWG-88877-150216-JS-02WG-88877-150216-JS-01UNITS

487576-02-01487576-02-01COC Number

2016/02/15
 12:45

2016/02/15
 13:30

Sampling Date

OD3413OD3412Maxxam ID
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

81945303.05.55.5mg/LDissolved Sulphur (S)

81945300.0502.835.13mg/LDissolved Sodium (Na)

81945300.0500.5410.132mg/LDissolved Potassium (K)

81945300.0501.733.23mg/LDissolved Magnesium (Mg)

81945300.05011.116.0mg/LDissolved Calcium (Ca)

81959150.50<0.50<0.50ug/LDissolved Zirconium (Zr)

81959155.0<5.0<5.0ug/LDissolved Zinc (Zn)

81959155.0<5.0<5.0ug/LDissolved Vanadium (V)

QC BatchRDLWG-88877-150216-JS-02WG-88877-150216-JS-01UNITS

487576-02-01487576-02-01COC Number

2016/02/15
 12:45

2016/02/15
 13:30

Sampling Date

OD3413OD3412Maxxam ID
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

TOTAL TKN IN WATER (WATER)

RDL = Reportable Detection Limit

81991170.0200.0950.155mg/LTotal Nitrogen (N)

81945190.10<0.10<0.10mg/LTotal Total Kjeldahl Nitrogen (Calc)

Nutrients

QC BatchRDLWG-88877-150216-JS-02WG-88877-150216-JS-01UNITS

487576-02-01487576-02-01COC Number

2016/02/15
 12:45

2016/02/15
 13:30

Sampling Date

OD3413OD3412Maxxam ID
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

GENERAL COMMENTS

Revised Report (Version:2): Report comments have been amended (TWI).

Results relate only to the items tested.
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GHD Limited
Client Project #: 088877

Your P.O. #: 73500976-1
Sampler Initials: JS

UPLAND LANDFILLSite Location:

Maxxam Job #: B612278
Report Date: 2016/04/19

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     6.3 (1)mg/L<1080 - 12010080 - 120NC2016/02/19Chemical Oxygen Demand8194905

ug/L<3.080 - 12010080 - 120     70 (2)2016/02/20Dissolved Aluminum (Al)8195915

ug/L<0.5080 - 12010680 - 1201022016/02/20Dissolved Antimony (Sb)8195915

20     NC (1)ug/L<0.1080 - 12010280 - 1201152016/02/22Dissolved Arsenic (As)8195915

20     3.1 (1)ug/L<1.080 - 12010180 - 120NC2016/02/22Dissolved Barium (Ba)8195915

ug/L<0.1080 - 1209180 - 1201102016/02/20Dissolved Beryllium (Be)8195915

ug/L<1.080 - 12010480 - 120882016/02/20Dissolved Bismuth (Bi)8195915

ug/L<5080 - 1209680 - 120NC2016/02/20Dissolved Boron (B)8195915

20     NC (1)ug/L<0.01080 - 12010280 - 1201032016/02/22Dissolved Cadmium (Cd)8195915

20     NC (1)ug/L<1.080 - 12010480 - 1201002016/02/22Dissolved Chromium (Cr)8195915

ug/L<0.5080 - 12010480 - 1201022016/02/20Dissolved Cobalt (Co)8195915

ug/L<0.2080 - 12010880 - 120     74 (2)2016/02/20Dissolved Copper (Cu)8195915

20     1.3 (1)ug/L<5.080 - 12010780 - 120NC2016/02/22Dissolved Iron (Fe)8195915

20     NC (1)ug/L<0.2080 - 1209480 - 1201052016/02/22Dissolved Lead (Pb)8195915

ug/L<5.080 - 1208880 - 120NC2016/02/20Dissolved Lithium (Li)8195915

20     1.1 (1)ug/L<1.080 - 12010280 - 120NC2016/02/22Dissolved Manganese (Mn)8195915

ug/L<1.080 - 12010380 - 120912016/02/20Dissolved Molybdenum (Mo)8195915

ug/L<1.080 - 12010780 - 120952016/02/20Dissolved Nickel (Ni)8195915

ug/L<102016/02/20Dissolved Phosphorus (P)8195915

20     NC (1)ug/L<0.1080 - 12010180 - 120812016/02/22Dissolved Selenium (Se)8195915

ug/L<1002016/02/20Dissolved Silicon (Si)8195915

20     NC (1)ug/L<0.02080 - 12010280 - 120     77 (2)2016/02/22Dissolved Silver (Ag)8195915

ug/L<1.080 - 1209280 - 120NC2016/02/20Dissolved Strontium (Sr)8195915

ug/L<0.05080 - 12010080 - 120982016/02/20Dissolved Thallium (Tl)8195915

ug/L<5.080 - 12010080 - 1201172016/02/20Dissolved Tin (Sn)8195915

ug/L<5.080 - 1209280 - 120852016/02/20Dissolved Titanium (Ti)8195915

ug/L<0.1080 - 1208880 - 1201042016/02/20Dissolved Uranium (U)8195915

ug/L<5.080 - 12010680 - 1201012016/02/20Dissolved Vanadium (V)8195915

20     NC (1)ug/L<5.080 - 12010380 - 120NC2016/02/22Dissolved Zinc (Zn)8195915

ug/L<0.502016/02/20Dissolved Zirconium (Zr)8195915
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GHD Limited
Client Project #: 088877

Your P.O. #: 73500976-1
Sampler Initials: JS

UPLAND LANDFILLSite Location:

Maxxam Job #: B612278
Report Date: 2016/04/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

N/A     1.9 (1)97 - 1031022016/02/19pH8196005

20     0.45 (1)uS/cm<1.080 - 1201002016/02/19Conductivity8196008

20     NC (1)mg/L<0.502016/02/19Alkalinity (PP as CaCO3)8196009

20     0.10 (1)mg/L<0.5080 - 1209580 - 120952016/02/19Alkalinity (Total as CaCO3)8196009

20     0.10 (1)mg/L<0.502016/02/19Bicarbonate (HCO3)8196009

20     NC (1)mg/L<0.502016/02/19Carbonate (CO3)8196009

20     NC (1)mg/L<0.502016/02/19Hydroxide (OH)8196009

20     NC (1)mg/L<0.502016/02/19Alkalinity (PP as CaCO3)8196024

20     2.2 (1)mg/L<0.5080 - 12010180 - 120     NC (3)2016/02/19Alkalinity (Total as CaCO3)8196024

20     2.2 (1)mg/L<0.502016/02/19Bicarbonate (HCO3)8196024

20     NC (1)mg/L<0.502016/02/19Carbonate (CO3)8196024

20     NC (1)mg/L<0.502016/02/19Hydroxide (OH)8196024

uS/cm<1.080 - 1201022016/02/19Conductivity8196028

N/A     0.14 (1)97 - 1031022016/02/19pH8196029

20     0.65 (1)mg/L<6.085 - 1151002016/02/19Biochemical Oxygen Demand8196084

25     NC (1)mg/L<0.1080 - 12010380 - 1201052016/02/19Nitrate plus Nitrite (N)8196778

20     NC (1)mg/L<0.1080 - 1209680 - 120982016/02/19Nitrite (N)8196784

mg/L<0.5080 - 120982016/02/19Dissolved Chloride (Cl)8197478

mg/L<0.5080 - 120932016/02/19Dissolved Sulphate (SO4)8197488

20     NC (4)mg/L<4.080 - 1209980 - 1201072016/02/23Total Suspended Solids8197579

20     NC (1)mg/L<0.001980 - 120972016/02/22Sulphide8197671

20     NC (6)mg/L
0.0082,

RDL=0.0050
80 - 1209680 - 120     105 (5)2016/02/19Total Ammonia (N)8197824

20     NC (1)ug/L<0.01080 - 1209980 - 120972016/02/22Dissolved Mercury (Hg)8197841

20     NC (8)mg/L<0.1080 - 12010480 - 120     98 (7)2016/02/23Orthophosphate (P)8197859

20     2.0 (9)mg/L<0.005080 - 1201052016/02/20Total Phosphorus (P)8197866

20     NC (1)mg/L
0.00066,

RDL=0.00050
80 - 12010080 - 1201022016/02/22Strong Acid Dissoc. Cyanide (CN)8197879

20     2.3 (1)mg/L<1080 - 1209480 - 1201052016/02/24Total Dissolved Solids8198475
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GHD Limited
Client Project #: 088877

Your P.O. #: 73500976-1
Sampler Initials: JS

UPLAND LANDFILLSite Location:

Maxxam Job #: B612278
Report Date: 2016/04/19

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

20     0.61 (1)mg/L<0.02080 - 1209780 - 120NC2016/02/24Total Nitrogen (N)8199117

(9) Duplicate Parent ID [OD3413-07]

(8) Duplicate Parent ID [OD3412-04]

(7) Matrix Spike Parent ID [OD3412-04]

(6) Duplicate Parent ID [OD3412-03]

(5) Matrix Spike Parent ID [OD3412-03]

(4) Duplicate Parent ID [OD3412-02]

(3) Matrix Spike Parent ID [OD3413-03]

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(1) Duplicate Parent ID

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable
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Maxxam Job #: B612278
Report Date: 2016/04/19

GHD Limited
Client Project #: 088877

UPLAND LANDFILLSite Location:

Your P.O. #: 73500976-1
Sampler Initials: JS

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Harry (Peng) Liang, Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Appendix F 
Quality Assurance/Quality Control Memorandum 

 
  
 



 

 

 

 

 

GHD Limited 
179 Colonnade Road South Ottawa Ontario K2E 7J4 Canada 
T 613 727 0510    F 613 727 0704   W www.ghd.com  
 

To: Rose Marie Rocca Ref. No.: 088877 
    
From: Airesse MacPhee/al/1 Date: 

Revised: 
October 29, 2015 
October 30, 2015 

Re: Data Quality Assessment and Validation 

 
Laboratory: Maxxam Analytics International Corporation Date(s) Sampled: September 17-18, 

October 5-6, 2015 

Lab Job No.: B582021, B588841   

Sampled By:  Thomas Elliott, Danny Fitzgerald   

Media Sampled: Groundwater, Surface Water   
     QA/QC Criteria Pass Qualifiers Fail N/A 

Holding Times Analyte specific     
Field Duplicate (blind) Matrix specific     
Field Blank (blind) Non-detect     
Trip Blank Non-detect     
Temperature Analyte specific     
Lab QA/QC Within standard recoveries     
Data OK for Use Yes  With Qualifiers  No  Initial:  AM 
  

The following results are qualified based on holding time exceedance: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B582021 W-88877-091715-TDF-01 pH 8.12 J pH units 
B582021 W-88877-091715-TDF-02 pH 7.80 J pH units 
B582021 W-88877-091715-TDF-03 pH 8.15 J pH units 
B582021 W-88877-091715-TDF-04 pH 7.83 J pH units 
B582021 W-88877-091715-TDF-05 pH 8.01 J pH units 
B582021 W-88877-091715-TDF-06 pH 7.96 J pH units 
B582021 W-88877-091715-TDF-07 pH 7.65 J pH units 
B582021 W-88877-091815-TDF-08 pH 7.52 J pH units 
B582021 W-88877-091815-TDF-09 pH 7.45 J pH units 
B582021 W-88877-091815-TDF-10 pH 7.33 J pH units 
B588841 WG-88877-05102015-TE-01 pH 7.85 J pH units 
B588841 WG-88877-05102015-TE-02 pH 7.98 J pH units 

http://www.ghd.com/


 

 

 

 

 

GHD Limited 
179 Colonnade Road South Ottawa Ontario K2E 7J4 Canada 
T 613 727 0510    F 613 727 0704   W www.ghd.com  
 

To: Rose Marie Rocca, Thomas Elliott Ref. No.: 088877 

From: 
   

Airesse MacPhee/al/2 Date: April 19, 2016 

Re: Data Quality Assessment and Validation 

 
Laboratory: Maxxam Analytics International Corporation Date(s) Sampled: January 29, 

February 15, 2016 

Lab Job No.: B607136, B612278   

Sampled By:  James Stewart   

Media Sampled: Groundwater, Surface Water   
     QA/QC Criteria Pass Qualifiers Fail N/A 

Holding Times Analyte specific     
Field Duplicate (blind) Matrix specific     
Field Blank (blind) Non-detect     
Trip Blank Non-detect     
Temperature Analyte specific     
Lab QA/QC Within standard recoveries     
Data OK for Use Yes  With Qualifiers  No  Initial:  AM 
  

The following results are qualified based on holding time exceedance: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B607136 SW-88877-290116-JS-01 Hydrogen sulfide 0.0080 J mg/L 
B607136 SW-88877-290116-JS-01 pH 7.63 J pH units 
B607136 SW-88877-290116-JS-01 Sulfide 0.0078 J mg/L 
B612278 WG-88877-150216-JS-01 Nitrate (as N) 0.15 J mg/L 
B612278 WG-88877-150216-JS-02 Nitrate (as N) 0.10 UJ mg/L 
B612278 WG-88877-150216-JS-01 Nitrite (as N) 0.10 UJ mg/L 
B612278 WG-88877-150216-JS-02 Nitrite (as N) 0.10 UJ mg/L 
B612278 WG-88877-150216-JS-01 Nitrite/Nitrate 0.15 J mg/L 
B612278 WG-88877-150216-JS-02 Nitrite/Nitrate 0.10 UJ mg/L 
B612278 WG-88877-150216-JS-01 Orthophosphate 0.10 UJ mg/L 
B612278 WG-88877-150216-JS-02 Orthophosphate 0.10 UJ mg/L 
B612278 WG-88877-150216-JS-01 pH 7.14 J pH units 
B612278 WG-88877-150216-JS-02 pH 7.85 J pH units 

http://www.ghd.com/


 

088877Memo-2 2 

The following results are qualified based on method blank detections: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B612278 WG-88877-150216-JS-01 Cyanide (total) 0.00057 U mg/L 
B612278 WG-88877-150216-JS-02 Cyanide (total) 0.00054 U mg/L 

 
 
Notes: 

J - Estimated concentration 
UJ - Non-detect with an Estimated Report Limit 
U - Not Detected 
N - Nitrogen 
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Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B588841 WG-88877-05102015-TE-03 pH 7.73 J pH units 
B588841 WG-88877-05102015-TE-04 pH 8.03 J pH units 
B588841 WG-88877-05102015-TE-05 pH 8.13 J pH units 
B588841 WG-88877-06102015-TE-07 pH 7.48 J pH units 
B588841 WG-88877-06102015-TE-08 pH 8.00 J pH units 
B588841 WG-88877-06102015-TE-09 pH 8.16 J pH units 
B588841 WS-88877-05102015-TE-06 pH 8.18 J pH units 
B588841 WS-88877-06102015-TE-10 pH 7.54 J pH units 
B588841 WS-88877-06102015-TE-11 pH 7.46 J pH units 
      
B582021 W-88877-091715-TDF-01 Orthophosphate 0.10 UJ mg/L 
B582021 W-88877-091715-TDF-02 Orthophosphate 0.10 UJ mg/L 
B582021 W-88877-091715-TDF-03 Orthophosphate 0.10 UJ mg/L 
B582021 W-88877-091715-TDF-04 Orthophosphate 0.10 UJ mg/L 
B582021 W-88877-091715-TDF-05 Orthophosphate 0.10 UJ mg/L 
B582021 W-88877-091715-TDF-06 Orthophosphate 0.10 UJ mg/L 
B582021 W-88877-091715-TDF-07 Orthophosphate 0.10 UJ mg/L 
      
B582021 W-88877-091715-TDF-01 Total dissolved solids 

(TDS) 
146 J mg/L 

B582021 W-88877-091715-TDF-03 Total dissolved solids 
(TDS) 

292 J mg/L 

B582021 W-88877-091715-TDF-04 Total dissolved solids 
(TDS) 

78 J mg/L 

B582021 W-88877-091715-TDF-05 Total dissolved solids 
(TDS) 

108 J mg/L 

B582021 W-88877-091715-TDF-06 Total dissolved solids 
(TDS) 

100 J mg/L 

B582021 W-88877-091715-TDF-07 Total dissolved solids 
(TDS) 

52 J mg/L 

      
B588841 WS-88877-06102015-TE-10 Total suspended solids 

(TSS) 
4.0 UJ mg/L 

B588841 WS-88877-06102015-TE-11 Total suspended solids 
(TSS) 

4.0 UJ mg/L 

The following results are qualified based on method blank detections: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B582021 W-88877-091715-TDF-02 Cyanide (total) 0.00080 U mg/L 
B582021 W-88877-091715-TDF-03 Cyanide (total) 0.00119 U mg/L 
B582021 W-88877-091715-TDF-04 Cyanide (total) 0.00091 U mg/L 
B582021 W-88877-091715-TDF-05 Cyanide (total) 0.00057 U mg/L 
B582021 W-88877-091715-TDF-06 Cyanide (total) 0.00056 U mg/L 
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Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B582021 W-88877-091715-TDF-07 Cyanide (total) 0.00054 U mg/L 
B582021 W-88877-091815-TDF-08 Cyanide (total) 0.00062 U mg/L 
      
B582021 W-88877-091715-TDF-01 Sulfide 0.0078 U mg/L 
B582021 W-88877-091715-TDF-02 Sulfide 0.0058 U mg/L 
B582021 W-88877-091715-TDF-06 Sulfide 0.0075 U mg/L 
      
B588841 WS-88877-05102015-TE-06 Aluminum 9.5 U µg/L 
      
B588841 WS-88877-06102015-TE-10 Iron 29 U µg/L 
      
B588841 WG-88877-05102015-TE-01 Total dissolved solids 

(TDS) 
72 U mg/L 

B588841 WG-88877-05102015-TE-03 Total dissolved solids 
(TDS) 

82 U mg/L 

B588841 WG-88877-06102015-TE-07 Total dissolved solids 
(TDS) 

58 U mg/L 

B588841 WS-88877-06102015-TE-10 Total dissolved solids 
(TDS) 

51 U mg/L 

B588841 WS-88877-06102015-TE-11 Total dissolved solids 
(TDS) 

51 U mg/L 

The following results are qualified based on field duplicate variability: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B582021 W-88877-091715-TDF-05 Ammonia-N 0.058 J mg/L 
B582021 W-88877-091715-TDF-06 Ammonia-N 0.034 J mg/L 
B582021 W-88877-091715-TDF-05 Phosphorus 0.275 J mg/L 
B582021 W-88877-091715-TDF-06 Phosphorus 0.387 J mg/L 
B582021 W-88877-091815-TDF-09 Total dissolved solids 

(TDS) 
32 J mg/L 

B582021 W-88877-091815-TDF-10 Total dissolved solids 
(TDS) 

44 J mg/L 

B588841 WG-88877-06102015-TE-08 Aluminum (dissolved) 16.6 J µg/L 
B588841 WG-88877-06102015-TE-09 Aluminum (dissolved) 8.5 J µg/L 
B588841 WG-88877-06102015-TE-08 Arsenic (dissolved) 0.26 J µg/L 
B588841 WG-88877-06102015-TE-09 Arsenic (dissolved) 0.42 J µg/L 
B588841 WG-88877-06102015-TE-08 Barium (dissolved) 2.1 J µg/L 
B588841 WG-88877-06102015-TE-09 Barium (dissolved) 15.5 J µg/L 
B588841 WG-88877-06102015-TE-08 Calcium (dissolved) 7.28 J mg/L 
B588841 WG-88877-06102015-TE-09 Calcium (dissolved) 17.9 J mg/L 
B588841 WG-88877-06102015-TE-08 Iron (dissolved) 17.5 J µg/L 
B588841 WG-88877-06102015-TE-09 Iron (dissolved) 6.1 J µg/L 
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B588841 WG-88877-06102015-TE-08 Magnesium (dissolved) 1.30 J mg/L 
B588841 WG-88877-06102015-TE-09 Magnesium (dissolved) 1.82 J mg/L 
B588841 WG-88877-06102015-TE-08 Manganese (dissolved) 1.8 J µg/L 
B588841 WG-88877-06102015-TE-09 Manganese (dissolved) 19.8 J µg/L 
B588841 WG-88877-06102015-TE-08 Potassium (dissolved) 0.288 J mg/L 
B588841 WG-88877-06102015-TE-09 Potassium (dissolved) 0.476 J mg/L 
B588841 WG-88877-06102015-TE-08 Alkalinity, total (as CaCO3) 72.0 J mg/L 
B588841 WG-88877-06102015-TE-09 Alkalinity, total (as CaCO3) 102 J mg/L 
B588841 WG-88877-06102015-TE-08 Bicarbonate (as CaCO3) 87.9 J mg/L 
B588841 WG-88877-06102015-TE-09 Bicarbonate (as CaCO3) 124 J mg/L 
B588841 WG-88877-06102015-TE-08 Conductivity 251 J µS/cm 
B588841 WG-88877-06102015-TE-09 Conductivity 309 J µS/cm 
B588841 WG-88877-06102015-TE-08 Hardness (dissolved) 23.5 J mg/L 
B588841 WG-88877-06102015-TE-09 Hardness (dissolved) 52.2 J mg/L 
B588841 WG-88877-06102015-TE-08 Nitrate (as N) 0.77 J mg/L 
B588841 WG-88877-06102015-TE-09 Nitrate (as N) 1.11 J mg/L 
B588841 WG-88877-06102015-TE-08 Nitrite/Nitrate 0.77 J mg/L 
B588841 WG-88877-06102015-TE-09 Nitrite/Nitrate 1.11 J mg/L 
B588841 WG-88877-06102015-TE-08 Nitrogen 0.990 J mg/L 
B588841 WG-88877-06102015-TE-09 Nitrogen 1.31 J mg/L 
B588841 WG-88877-06102015-TE-08 Phosphorus 0.0184 J mg/L 
B588841 WG-88877-06102015-TE-09 Phosphorus 0.0108 J mg/L 
B588841 WG-88877-06102015-TE-08 Total dissolved solids 

(TDS) 
158 J mg/L 

B588841 WG-88877-06102015-TE-09 Total dissolved solids 
(TDS) 

204 J mg/L 

The following results are qualified based on laboratory duplicate variability: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B582021 W-88877-091715-TDF-01 Aluminum (dissolved) 10.6 J µg/L 
B582021 W-88877-091715-TDF-02 Aluminum (dissolved) 9.9 J µg/L 
B582021 W-88877-091715-TDF-03 Aluminum (dissolved) 17.2 J µg/L 
B582021 W-88877-091715-TDF-04 Aluminum (dissolved) 127 J µg/L 
B582021 W-88877-091715-TDF-05 Aluminum (dissolved) 9.6 J µg/L 
B582021 W-88877-091715-TDF-06 Aluminum (dissolved) 9.8 J µg/L 
B582021 W-88877-091715-TDF-07 Aluminum (dissolved) 9.0 J µg/L 
      
B588841 WS-88877-05102015-TE-06 Copper 0.53 J µg/L 
B588841 WS-88877-06102015-TE-10 Copper 0.67 J µg/L 
      
B588841 WG-88877-05102015-TE-01 Zirconium (dissolved) 0.50 UJ µg/L 
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B588841 WG-88877-05102015-TE-02 Zirconium (dissolved) 0.50 UJ µg/L 
B588841 WG-88877-05102015-TE-03 Zirconium (dissolved) 0.50 UJ µg/L 
B588841 WG-88877-05102015-TE-04 Zirconium (dissolved) 3.67 J µg/L 
B588841 WG-88877-05102015-TE-05 Zirconium (dissolved) 0.50 UJ µg/L 
B588841 WG-88877-06102015-TE-07 Zirconium (dissolved) 0.50 UJ µg/L 
B588841 WG-88877-06102015-TE-08 Zirconium (dissolved) 0.50 UJ µg/L 
B588841 WG-88877-06102015-TE-09 Zirconium (dissolved) 0.50 UJ µg/L 

The following results are qualified based on laboratory control sample recovery: 

Lab 
Report # 

Sample ID Analyte Result Qualifier Units 

B582021 W-88877-091815-TDF-09 trans-1,3-Dichloropropene 1.0 UJ µg/L 
 
 
Notes: 

J - Estimated concentration 
UJ - Non-detect with an Estimated Report Limit 
U - Not Detected 
N - Nitrogen 
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