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January 8, 2018 Reference No. 088877 
 
 
Mr. Allan Leuschen 
Senior Environmental Protection Officer 
Authorizations – South 
Environmental Protection Division 
Ministry of Environment 
2080 Labieux Road 
Nanaimo, British Columbia 
V9T 6J9 
 
Dear Mr. Leuschen: 
 
Re: 2017 Water Quality Monitoring Results 
 Upland Property Waste Management Area 
 Upland Excavating, Campbell River, British Columbia 

1. Introduction 

GHD has prepared this letter on behalf of Upland Excavating Ltd. (Upland) to summarize the 2017 water 
quality monitoring results for the existing waste management area located within the Upland property 
(Site). The water quality monitoring was carried out in response to an e-mail received from the Ministry of 
Environment (MOE) to Upland and GHD dated November 10, 2017. 

2. Background 

2.1 Existing Permit 

The Site is currently authorized to accept and discharge inert municipal refuse under the Permit PR-10807 
dated June 1, 1992 (Permit). The Permit allows for discharge of 3,200 cubic metres of waste per year, 
including stumps, trees, land clearing waste, selected building demolition debris, and residue of 
combustion from the open burning of wood waste. Four burns per year are permitted with a maximum 
volume of waste per burn being 750 cubic metres. 

2.2 Site Location 

The Site is located at 7295 Gold River Highway, approximately 7 kilometers southwest of Campbell River, 
BC. The Site is bounded to the North by Gold River Highway (Highway 28), to the east by forested and 
industrial land parcels, and to the west by Rico Lake, a construction storage yard and an undeveloped 
industrial lot. The southern boundary of the Site is located on the Campbell River city limit. The area to the 
south is part of the Strathcona Regional District and includes parcels use in the forestry industry. The 
limits of the Site are illustrated on Figure 1. 

http://www.ghd.com/
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2.3 Site Layout 

The Site encompasses approximately 48 hectares and the Site layout is presented in Figure 1. Access to 
the Site is to the north via an entrance from Gold River Highway. The Site encompasses a large sand and 
gravel pit (Pit) that has been in operation since 1969 under Mines Act Permit G-8-114 issued 
December 1989 (Last amended February 2014). The Pit is approximately 20 metres deep. A perimeter 
access road is located around the Pit. The access into the Pit is located near the northwest corner of the 
Site. The existing waste management area is located outside of the Pit near the southeast corner of the 
property as shown on Figure 1. The existing waste management area is accessed via an access road off 
the main access road, as shown in Figure 1.  

2.4  Lined Cell 

The existing lined cell is located within the waste management area of the Site and is approximately 
7,000 square meters in size. The lined cell received waste intermittently. The lined cell is constructed with 
a double reinforced polyethylene (RPE) liner. The upper and lower liner is separated by a leak detection 
drainage material is composed of uniform medium sand. The drainage material was sourced from a local 
highway project. The leak detection system is equipped with a perforated pipe that extends to ground 
surface. Three above ground leachate storage tanks are located adjacent to the lined cell. Details on the 
lined cell construction and wastes contained within the lined cell are provided under the GHD report 
entitled 2017 Existing Conditions Report – Upland Property Waste Management Area (Existing Conditions 
Report). The Existing Conditions Report is planned to be submitted to the MOE at the end of 
January 2018. 

2.5 2017 Water Quality Monitoring – All Activities 

Water quality monitoring was carried out at the Site during 2017. There are 13 groundwater monitoring 
wells presently located on and immediately adjacent (upgradient) to the Site. The monitoring well regime 
was established to complete the hydrogeological characterization of the Site and to investigate 
groundwater quality across the Site. (Hydrogeology and Hydrology, Characterization Report, Proposed 
Upland Landfill, Campbell River, British Columbia, GHD May 2017 (May 2017 Characterization Report)) 

The 2017 monitoring activities consisted of monitoring groundwater quality on and off-Site and surface 
water within two surface water bodies adjacent and upgradient of the Site. The water quality monitoring 
locations are provided on Figure 1. 

The 2017 water quality monitoring activities consisted of the following: 

• Monitoring of all on monitoring wells (on-Site and off-Site) April 6 and 7, 2017.

• Monitoring of surface water quality in adjacent surface water bodies April 6, 2017.

• Monitoring of waste management area monitoring wells November 27, 2017.

• Monitoring of lined cell leachate and leak detection system November 27, 2017.
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This letter reports on the water quality monitoring results for the waste management area of the Site and 
includes the results for April and November monitoring events. 

2.6 2017 Water Quality Monitoring - Waste Management Area 

GHD conducted the following field tasks during 2017 for the waste management area monitoring events: 

• Field parameter measurement and sample collection/submission at three upgradient groundwater
monitoring wells: MW2-14, MW2A-16 and MW3-14 (two events April 6 and 7, 2017 and
November 27, 2017).

• Field parameter measurement and sample collection/submission at on down/crossgradient
groundwater monitoring well: MW10-17 (two events April 6 and 7, 2017 and November 27, 2017).

• Collection of one duplicate groundwater sample for quality assurance/quality control
(November 27, 2017).

• Collection and submission of one leachate sample from the existing lined cell at SO2-17
(November 27, 2017).

• Collection and submission for analytical testing of one water sample from the leak detection system at
SO1-17 (November 27, 2017).

3. Laboratory Analytical Services

All samples were submitted to Maxxam Analytics located in Burnaby BC (Maxxam). Maxxam is a 
Canadian Association for Laboratory Accreditation (CALA) accredited laboratory. Laboratory reports 
generated for the sampling events and associated field sample keys (FSKs) are included in Attachment A. 

4. Data Quality Assessment and Validation

Upon receiving the laboratory results from Maxxam, a qualified GHD chemist completed data validation to 
assess laboratory and field QA/QC measures. The QA/QC memoranda presented in Attachment B 
indicate that data exhibited acceptable levels of accuracy and precision with the qualifications noted in the 
report (J - estimated concentration). 

5. Groundwater Quality Results

Groundwater quality results were assessed for evidence of leachate derived alterations. Groundwater 
samples were analyzed for general chemistry parameters, nutrients, and dissolved metals. Analytical 
results are presented in Table 1. 

As described in the GHD's May 2017 Characterization Report, a comprehensive review of the above 
standards and guidelines was completed in order to determine suitable evaluation criteria for water quality 
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at the Site. Based on the review, it was determined that the water quality criteria that apply to groundwater 
quality on Site are the Contaminated Sites Regulation (CSR) (BC Reg. 375/96) - Drinking Water (DW) 
Standards, Schedules 6 and 10. As the groundwater monitoring results for 2017 include both April and 
November monitoring events, the amendments to the CSR DW Standards brought into effect  on 
November 1, 2017 have not been included in this assessment. The amended Standards will be used for 
as comparative criteria for assessing the water quality monitoring results for the Site commencing in 
2018. 

Groundwater quality results are discussed in the following sections. 

5.1 Upgradient Groundwater Monitoring Wells 

Water quality at the upgradient monitoring wells (MW2-14, MW2A-16 and MW3-14) is characterized as 
relatively fresh water with low concentrations of alkalinity, hardness (soft to moderately hard), chloride and 
total dissolved solids (TDS). Little variation was observed between the April and November monitoring 
events at the upgradient groundwater monitoring wells. No exceedances of the CSR Standards occurred. 

5.2 Down/crossgradient Groundwater Monitoring Well 

Water quality at the down/crossgradient well (MW10-17) is similar to the upgradient wells and is also 
characterized as relatively fresh water with low concentrations of alkalinity, hardness (moderately hard), 
chloride and total dissolved solids (TDS). Little variation was observed between the April and November 
monitoring events at the down/crossgradient groundwater monitoring well. No exceedances of the CSR 
Standards occurred. 

6. Leachate Quality Results

A leachate sample was collected from within the existing lined cell at S02-17. In order to expose leachate 
and collect a sample, waste was temporarily excavated from the lined cell in the vicinity of S02-17 prior to 
sample collection. Leachate was sampled to determine leachate parameter concentrations and assess 
potential leachate derived alterations in the surrounding receiving environment. 

The leachate sample was analyzed for general chemistry parameters, nutrients, total and dissolved 
metals, polyaromatic hydrocarbons (PAHs), petroleum products and volatile organic compounds (VOCs). 
Analytical results are shown on Table 2. 

6.1 General Chemistry Parameters and Nutrients 

When compared with upgradient groundwater quality at the Site, the leachate sample contained slightly 
elevated hydrogen sulfide, sulfate and chemical oxygen demand (COD) concentrations. The chloride 
levels were similar to upgradient groundwater quality. The concentrations of sulfide, sulfate, total 
suspended solids (TSS) that were detected are characteristic of a weak solid waste landfill leachate. The 
slightly elevated levels of these parameters may be indicative of the organic breakdown of wood wastes 
occurring within the lined cell. 
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6.2 Metals 

Certain metal concentrations detected in the leachate sample were elevated relative upgradient 
groundwater samples. Only manganese dissolved and total manganese exceed their respective CSR 
Standard. Elevated manganese and iron concentrations are typical of landfill-affected water and may be 
due to the alteration of redox conditions caused by the organic breakdown of the dissolved organic matter 
(i.e. wood waste) and associated consumption of oxygen sources in the aqueous environment. Where 
conditions are reducing, naturally-occurring iron and manganese oxides within the geologic material can 
be reduced to more soluble forms. 

6.3 PAHs and Petroleum Products 

Detectable PAH concentrations are present in the leachate sample collected with a total PAH 
concentration of 710 µg/l. The PAH’s are likely derived from the presence of creosote timbers within the 
lined cell. 

Analytical results for total petroleum products were below detection limits indicating that waste present in 
the existing lined cells does not contain significant amounts of mobile petroleum products (e.g. gasoline, 
diesel, fuel oil, etc.). 

6.4 VOCs 

Certain VOCs (toluene, ethylbezene and xylenes) were detected in the leachate sample at relatively low 
concentrations below their respective CSR Standards. The VOCs detected are common constituents of 
hydrocarbon fuels and may also be derived from the creosote treated wood waste within the existing lined 
cell. No VOC exceedances of the CSR Standards occurred. 

7. Leak Detection System Water Quality Results 

A water sample was collected from the leak detection system via the leak detection pipe (S01-17). The 
leak detection system was sampled to assess the potential for leachate-derived alterations to occur below 
the upper liner of the lined cell. 

The leak detection system sample was analyzed for general chemistry parameters, nutrients, total and 
dissolved metals, poly-aromatic hydrocarbons (PAHs), petroleum products and volatile organic 
compounds (VOCs). Analytical results for the leak detection system water sample are shown in Table 2. 

7.1 General Chemistry Parameters and Nutrients 

Mildly elevated concentrations of general chemistry and nutrients were detected in the leak detection 
system water sample including chloride, conductivity, total dissolved solids (TDS), biological oxygen 
demand (BOD) and sulfate. The concentrations of hydrogen sulfide and sulfide, which are indicator 
parameters of biological activity, are non-detect and below the levels that occur in the leachate. No 
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general chemistry parameter exceedances of the CSR Standards were identified in the leak detection 
system water. 

7.2 Metals 

Elevated concentrations of metals were detected in the leak detection system water sample when 
compared with upgradient groundwater.  

The dissolved manganese concentration was greater in the leak detection water than in the leachate. 
Total iron and manganese concentrations were also greater in the leak detection system than in the 
leachate. The leak detection water sample had a relatively high total suspended solids (TSS) level. There 
is the potential that the iron and manganese levels are derived from the mineralogy of the granular soil 
used as drainage material within the leak detection system.  

7.3 PAHs and Petroleum products 

The majority of the PAH compounds were non-detect; only three PAH compounds were detected above 
laboratory detection levels. The level of total PAH's in the leak detection water was non-detect (0.10 µg/l). 

Petroleum products were not detected in the leak detection system water sample. 

7.4 VOCs 

VOCs were not detected in the leak detection system water sample. 

8. Water Quality Assessment

The following assessment is based on a single sampling event of the leachate and leak detection system. 
Further monitoring is required to further investigate the relationship between the leachate and leak 
detection system water.  

Concentrations from groundwater analytical results were below the applicable CSR Standards in 2017. 
Groundwater quality for the upgradient and down/crossgradient monitoring wells is consistent with 
previous water quality monitoring results obtained for the Site. 

Leachate is characterized as a weak leachate. The parameters present are indicative of the waste 
contained within the lined cell. Exceedances of the CSR DW Standards occurred only for sulphide, 
hydrogen sulphide, manganese and benzo-a-pyrene. No VOC's exceeded their respective CSR Standard. 
The occurrence of PAH’s in the leachate is likely derived from the presence of the creosote treated wood 
waste in the lined cell.  

There is no significant evidence of leachate in the leak detection system. The levels of sulphide and 
PAH’s in the leak detection system are significantly below the levels occurring within the leachate. Several 
metals are present within the leak detection system at higher concentrations than in the leachate, which 
indicates the leachate detection system water is from a different source.  
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Within the leak detection system water only iron and manganese concentrations exceed their respective 
CSR DW Standard. The iron and manganese concentrations are above the levels present in the leachate 
and may be derived from the leak detection system drainage material. It is reported by Upland that the 
drainage material (uniform medium sand) was sourced from a local highway project and imported to the 
Site during construction of the lined cell. Chloride and sodium levels are also slightly elevated and are 
above the levels occurring in the leachate. This may be indicative of road salt impacts to the imported 
sand drainage material.  

9. Recommendations

The recommendations below have been developed based on the results of the 2017 water quality 
monitoring events, hydrogeologic setting, and intermittent discharge of small volumes of waste. 

• Transfer the leachate from the lined cell to the on-Site leachate storage tanks pending
characterization and off-Site disposal. The periodic removal of leachate will reduce the potential for
leachate seepage through the upper liner of the lined cell into the leak detection system.

• Maintain interim cover over the lined cell to minimize infiltration and the resulting leachate generation.

• Continue the groundwater quality monitoring within the upgradiant and down/crossgradiant monitoring
wells on a biannual basis.

• Collect samples of leachate from the lined cell and the leak detection system water on a biannual
basis.

• Monitor the leachate and leak detection system water levels monthly.
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We trust this submission provides the information required with respect to water quality monitoring for the 
existing waste management area. If you have any other questions, please do not hesitate to contact the 
undersigned. 

Sincerely, 

GHD 
 
 

 
 
Rose Marie Rocca, B.Sc.  

 
 

 
Shauna Sturgeon, P. Eng.  

 
 

 

Gregory D. Ferraro, P.Eng. 

TE/cs/16 

 

cc: Terry Stuart – Upland Excavating Ltd. 
Mark Stuart – Upland Excavating Ltd. 
Brian Fagan – Upland Excavating Ltd. 
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Table 1

Groundwater Analytical Results 
Water Quality Data Summary

Existing Lined Cell
 Upland Excavating Property, Campbell River, BC

Page 1 of 3

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

Sample ID: BC CSR BC CSR WG-88877-
060417-JS-04

WG-88877-
271117-CR-05

WG-88877-
070417-JS-09

WG-88877-
271117-CR-03

Sample Date: Schedule 6 Schedule 10 4/6/2017 11/27/2017 4/7/2017 11/27/2017 
DW DW

Parameters Units a b

Field Parameters
Conductivity, field mS/cm - - 0.143  0.144  0.072  0.105  
Dissolved oxygen (DO), field mg/L - - 8.11  9.12  8.42  11.43  
Oxidation reduction potential (ORP), field millivolts - - 233  236  233  213  
pH, field s.u. - - 7.34  6.84  7.39  7.33  
Temperature, field Deg C - - 11.63  9.72  10.99  10.29  
Total dissolved solids, field (TDS) ugL - - 0.093  0.093  0.047  0.068  
Turbidity, field NTU - - 71.4  14  63  44.3  

General Chemistry
Alkalinity (as CaCO3 pH=8.3) mg/L - - ND (0.50)  ND (1.0)  ND (0.50)  ND (1.0)  
Alkalinity, total (as CaCO3) mg/L - - 59.4  43.9  34.2  40.4  
Bicarbonate (as CaCO3) mg/L - - 72.5  53.5  41.7  49.3  
Biochemical oxygen demand (BOD) mg/L - - ND (6.0)  - ND (6.0)  -
Carbonate (as CaCO3) mg/L - - ND (0.50)  ND (1.0)  ND (0.50)  ND (1.0)  
Chemical oxygen demand (COD) mg/L - - ND (10)  - 21  -
Chloride (dissolved) mg/L 250 - 4.5  7.2  0.89  1.5  
Conductivity uS/cm - - 141  118  72.1  86.9  
Hardness (dissolved) mg/L - - 57.9  46.4  31.8  40.4  
Hydrogen sulfide mg/L 0.05 - ND (0.0020)  ND (0.0019)  ND (0.0020)  ND (0.0019)  
Hydroxide (as CaCO3) mg/L - - ND (0.50)  ND (1.0)  ND (0.50)  ND (1.0)  
pH s.u. - - 7.83 J 7.85 J 7.78 J 7.83 J 
Phenolics (total) mg/L - - ND (0.0010)  - ND (0.0010)  -
Sulfate (dissolved) mg/L 500 - 7.12  5.6  3.9  2.9  
Sulfide mg/L 0.05 - ND (0.0019)  ND (0.0019)  ND (0.0019)  ND (0.0019)  
Total dissolved solids (TDS) mg/L - - 76  66  44  68  

Nutrients
Ammonia-N mg/L - - 0.043  ND (0.020)  0.022  ND (0.020)  
Nitrate (as N) mg/L 10 - 0.288  ND (0.10)  0.053  ND (0.10)  
Nitrite (as N) mg/L 3.2 - ND (0.0050)  ND (0.10)  ND (0.0050)  ND (0.10)  
Nitrite/Nitrate mg/L 10 - 0.288  ND (0.10)  0.053  ND (0.10)  
Nitrogen mg/L - - 0.324  - 0.101  -
Orthophosphate mg/L - - 0.0273  ND (0.10)  0.0268  ND (0.10)  
Total kjeldahl nitrogen (TKN) mg/L - - 0.037  - 0.048  -

Dissolved Metals
Aluminum (dissolved) ug/L 9500 - ND (3.0)  ND (3.0)  15.9  8.8  
Antimony (dissolved) ug/L 6 - ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  
Arsenic (dissolved) ug/L 10 - 0.13  0.12  0.97  0.76  
Barium (dissolved) ug/L 1000 - 1.6  1.2  6.3  5.5  
Beryllium (dissolved) ug/L - - 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)  
Boron (dissolved) ug/L 5000 - ND (50)  ND (50)  ND (50)  ND (50)  
Cadmium (dissolved) ug/L 5 - ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  
Calcium (dissolved) ug/L - - 18000  14700  10500  13400  
Chromium (dissolved) ug/L 50 - 1.8  ND (1.0)  ND (1.0)  ND (1.0)  
Cobalt (dissolved) ug/L - - ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  
Copper (dissolved) ug/L 1000 - 0.5  0.29  0.28  ND (0.20)  
Iron (dissolved) ug/L 6500 - ND (5.0)  ND (5.0)  7.3  ND (5.0)  
Lead (dissolved) ug/L 10 - ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  
Lithium (dissolved) ug/L - 730 ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  
Magnesium (dissolved) ug/L 100000 - 3140  2370  1340  1700  
Manganese (dissolved) ug/L 550 550 ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
Mercury (dissolved) ug/L 1 - ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  
Molybdenum (dissolved) ug/L 250 - ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
Nickel (dissolved) ug/L - - ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
Phosphorus (dissolved) ug/L - - 12  - 27  -
Potassium (dissolved) ug/L - - 269  238  314  247  
Selenium (dissolved) ug/L 10 - 0.15  0.12  0.1  ND (0.10)  
Silicon (dissolved) ug/L - - 6480  5750  4350  4330  
Silver (dissolved) ug/L - - ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  
Sodium (dissolved) ug/L 200000 - 5240  4550  1040  1130  
Strontium (dissolved) ug/L - - 29.8  24.6  14.4  17.5  
Sulfur (dissolved) ug/L - - ND (3000)  ND (3000)  ND (3000)  ND (3000)  
Thallium (dissolved) ug/L - - ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  
Tin (dissolved) ug/L - 22000 ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  
Titanium (dissolved) ug/L - - ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  
Uranium (dissolved) ug/L 20 20 ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  
Vanadium (dissolved) ug/L - - ND (5.0)  ND (5.0)  6.1  6.2  
Zinc (dissolved) ug/L 5000 - ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  
Zirconium (dissolved) ug/L - - ND (0.10)  ND (0.10)  ND (0.10)  ND (0.10)  

Notes:
Notes:

(2) Bristish Columbia Contaminated Sites Regulation (CSR)
d Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

23.9 Exceeds guideline.
ND Not detected at the associated reporting limit.
J

-      Currently no Standard/Guideline.

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

GHD 088877Leuschen-16-T1-T2 



Table 1

Groundwater Analytical Results 
Water Quality Data Summary

Existing Lined Cell
 Upland Excavating Property, Campbell River, BC

Page 2 of 3

Sample Location:

Sample ID: BC CSR BC CSR

Sample Date: Schedule 6 Schedule 10
DW DW

Parameters Units a b

Field Parameters
Conductivity, field mS/cm - -
Dissolved oxygen (DO), field mg/L - -
Oxidation reduction potential (ORP), field millivolts - -
pH, field s.u. - -
Temperature, field Deg C - -
Total dissolved solids, field (TDS) ugL - -
Turbidity, field NTU - -

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 250 -
Conductivity uS/cm - -
Hardness (dissolved) mg/L - -
Hydrogen sulfide mg/L 0.05 -
Hydroxide (as CaCO3) mg/L - -
pH s.u. - -
Phenolics (total) mg/L - -
Sulfate (dissolved) mg/L 500 -
Sulfide mg/L 0.05 -
Total dissolved solids (TDS) mg/L - -

Nutrients
Ammonia-N mg/L - -
Nitrate (as N) mg/L 10 -
Nitrite (as N) mg/L 3.2 -
Nitrite/Nitrate mg/L 10 -
Nitrogen mg/L - -
Orthophosphate mg/L - -
Total kjeldahl nitrogen (TKN) mg/L - -

Dissolved Metals
Aluminum (dissolved) ug/L 9500 -
Antimony (dissolved) ug/L 6 -
Arsenic (dissolved) ug/L 10 -
Barium (dissolved) ug/L 1000 -
Beryllium (dissolved) ug/L - -
Bismuth (dissolved) ug/L - -
Boron (dissolved) ug/L 5000 -
Cadmium (dissolved) ug/L 5 -
Calcium (dissolved) ug/L - -
Chromium (dissolved) ug/L 50 -
Cobalt (dissolved) ug/L - -
Copper (dissolved) ug/L 1000 -
Iron (dissolved) ug/L 6500 -
Lead (dissolved) ug/L 10 -
Lithium (dissolved) ug/L - 730
Magnesium (dissolved) ug/L 100000 -
Manganese (dissolved) ug/L 550 550
Mercury (dissolved) ug/L 1 -
Molybdenum (dissolved) ug/L 250 -
Nickel (dissolved) ug/L - -
Phosphorus (dissolved) ug/L - -
Potassium (dissolved) ug/L - -
Selenium (dissolved) ug/L 10 -
Silicon (dissolved) ug/L - -
Silver (dissolved) ug/L - -
Sodium (dissolved) ug/L 200000 -
Strontium (dissolved) ug/L - -
Sulfur (dissolved) ug/L - -
Thallium (dissolved) ug/L - -
Tin (dissolved) ug/L - 22000
Titanium (dissolved) ug/L - -
Uranium (dissolved) ug/L 20 20
Vanadium (dissolved) ug/L - -
Zinc (dissolved) ug/L 5000 -
Zirconium (dissolved) ug/L - -

Notes:
Notes:

(2) Bristish Columbia Contaminated Sites Regulation (CSR)
d Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

23.9 Exceeds guideline.
ND Not detected at the associated reporting limit.
J

-      Currently no Standard/Guideline.

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

MW2A-16 MW3-14 MW3-14 MW10-17
WG-88877-

271117-CR-04
WG-88877-

070417-JS-10
WG-88877-

271117-CR-02
WG-88877-

060417-JS-01
11/27/2017 4/7/2017 11/27/2017 4/6/2017 
Duplicate

0.105  0.104  0.165  0.131  
11.43  9.74  11.67  9.97  
213  255  229  214  
7.33  7.21  6.35  7.74  

10.29  7.65  9.97  10.39  
0.068  0.068  0.109  0.085  
44.3  72.5  7  24.3  

ND (1.0)  ND (0.50)  ND (1.0)  ND (0.50)  
43.9  40.8  44.1  49.7  
53.6  49.7  53.8  60.7  

- ND (6.0)  - ND (6.0)  
ND (1.0)  ND (0.50)  ND (1.0)  ND (0.50)  

- 29  - ND (10)  
1.3  3.7  7.7  7.3  

87.9  100  133  128  
41.1  38.2  45.1  51.9  

ND (0.0019)  ND (0.0020)  ND (0.0019)  ND (0.0020)  
ND (1.0)  ND (0.50)  ND (1.0)  ND (0.50)  

7.87 J 7.5 J 7.67 J 7.93 J 
- ND (0.0010)  - ND (0.0010)  

2.7  3.75  5.9  5.19  
ND (0.0019)  ND (0.0019)  ND (0.0019)  ND (0.0019)  

66  62  100  74  

ND (0.020)  0.035  ND (0.020)  0.037  
ND (0.10)  0.748  1.1  0.081  
ND (0.10)  ND (0.0050)  ND (0.10)  ND (0.0050)  
ND (0.10)  0.748  1.1  0.081  

- 0.723  - 0.146  
ND (0.10)  0.005  ND (0.10)  0.0335  

- ND (0.020)  - 0.065  

8.7  ND (3.0)  ND (3.0)  9.8  
ND (0.50)  ND (0.50)  ND (0.50)  ND (0.50)  

0.77  ND (0.10)  ND (0.10)  0.61  
5.6  1.1  1.5  10.8  

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 (50)  ND (50)  ND (50)  ND (50)  

ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  
13600  11000  13400  16500  

ND (1.0)  ND (1.0)  ND (1.0)  ND (1.0)  
ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  

0.25  0.36  0.38  0.43  
ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)  

ND (0.20)  ND (0.20)  ND (0.20)  ND (0.20)  
ND (2.0)  ND (2.0)  ND (2.0)  ND (2.0)  

1720  2590  2830  2620  
ND (1.0)  ND (1.0)  ND (1.0)  12.5  

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

- ND (10)  - 15  
242  191  271  491  
0.1  0.17  0.35  0.2  

4290  6010  6600  6300  
ND (0.020)  ND (0.020)  ND (0.020)  ND (0.020)  

1150  5210  8530  4320  
17.1  20.6  27.2  26.2  

ND (3000)  ND (3000)  ND (3000)  ND (3000)  
ND (0.010)  ND (0.010)  ND (0.010)  ND (0.010)  

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)  
5.8  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)  

GHD 088877Leuschen-16-T1-T2 



Table 1

Groundwater Analytical Results
Water Quality Data Summary

Existing Lined Cell
Upland Excavating Property, Campbell River, BC

Page 3 of 3

Sample Location:

Sample ID: BC CSR BC CSR

Sample Date: Schedule 6 Schedule 10
DW DW

Parameters Units a b

Field Parameters
Conductivity, field mS/cm - -
Dissolved oxygen (DO), field mg/L - -
Oxidation reduction potential (ORP), field millivolts - -
pH, field s.u. - -
Temperature, field Deg C - -
Total dissolved solids, field (TDS) ugL - -
Turbidity, field NTU - -

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 250 -
Conductivity uS/cm - -
Hardness (dissolved) mg/L - -
Hydrogen sulfide mg/L 0.05 -
Hydroxide (as CaCO3) mg/L - -
pH s.u. - -
Phenolics (total) mg/L - -
Sulfate (dissolved) mg/L 500 -
Sulfide mg/L 0.05 -
Total dissolved solids (TDS) mg/L - -

Nutrients
Ammonia-N mg/L - -
Nitrate (as N) mg/L 10 -
Nitrite (as N) mg/L 3.2 -
Nitrite/Nitrate mg/L 10 -
Nitrogen mg/L - -
Orthophosphate mg/L - -
Total kjeldahl nitrogen (TKN) mg/L - -

Dissolved Metals
Aluminum (dissolved) ug/L 9500 -
Antimony (dissolved) ug/L 6 -
Arsenic (dissolved) ug/L 10 -
Barium (dissolved) ug/L 1000 -
Beryllium (dissolved) ug/L - -
Bismuth (dissolved) ug/L - -
Boron (dissolved) ug/L 5000 -
Cadmium (dissolved) ug/L 5 -
Calcium (dissolved) ug/L - -
Chromium (dissolved) ug/L 50 -
Cobalt (dissolved) ug/L - -
Copper (dissolved) ug/L 1000 -
Iron (dissolved) ug/L 6500 -
Lead (dissolved) ug/L 10 -
Lithium (dissolved) ug/L - 730
Magnesium (dissolved) ug/L 100000 -
Manganese (dissolved) ug/L 550 550
Mercury (dissolved) ug/L 1 -
Molybdenum (dissolved) ug/L 250 -
Nickel (dissolved) ug/L - -
Phosphorus (dissolved) ug/L - -
Potassium (dissolved) ug/L - -
Selenium (dissolved) ug/L 10 -
Silicon (dissolved) ug/L - -
Silver (dissolved) ug/L - -
Sodium (dissolved) ug/L 200000 -
Strontium (dissolved) ug/L - -
Sulfur (dissolved) ug/L - -
Thallium (dissolved) ug/L - -
Tin (dissolved) ug/L - 22000
Titanium (dissolved) ug/L - -
Uranium (dissolved) ug/L 20 20
Vanadium (dissolved) ug/L - -
Zinc (dissolved) ug/L 5000 -
Zirconium (dissolved) ug/L - -

Notes:
Notes:

(2) Bristish Columbia Contaminated Sites Regulation (CSR)
d Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

23.9 Exceeds guideline.
ND Not detected at the associated reporting limit.
J

- Currently no Standard/Guideline.

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

MW10-17
WG-88877-

271117-CR-01
11/27/2017

0.191
7.93
222
6.98

11.05
0.124
65.8

ND (1.0)
60.5
73.8

-
ND (1.0)

-
7.8
155
66

ND (0.0019)
ND (1.0)

7.97 J
-

6.6
ND (0.0019)

98

ND (0.020)
0.26

ND (0.10)
0.26

-
ND (0.10)

-

5.4
ND (0.50)

0.44
6.1

ND (0.10)
ND (1.0)
ND (50)

ND (0.010)
21300

3.1
ND (0.20)

0.31
ND (5.0)

ND (0.20)
ND (2.0)

3090
ND (1.0)

ND (0.010)
ND (1.0)
ND (1.0)

-
413
0.17
6640

ND (0.020)
4870
31.6

ND (3000)
ND (0.010)

ND (5.0)
ND (5.0)

ND (0.10)
5

ND (5.0)
ND (0.10)
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Table 2

Leachate and Leak Detection System Analytical Results 
Water Quality Data Summary

Existing Lined Cell
Upland Excavating Property, Campbell River, BC

Page 1 of 2

Sample Location: SO1-17 SO2-17
Sample ID: BC CSR BC CSR WL-88877-271117-CR-02 WL-88877-271117-CR-01
Sample Date: Schedule 6 Schedule 10 11/27/2017 11/27/2017

DW DW
Parameters Units a b

Conductivity, field mS/cm - - 0.436 0.526
Dissolved oxygen (DO), field mg/L - - 2.96 3.30
Oxidation reduction potential (ORP), field millivolts - - 90 34
pH, field s.u. - - 5.71 6.04
Temperature, field Deg C - - 10.79 7.77
Total dissolved solids, field (TDS) ugL - - 0.283 0.34
Turbidity, field NTU - - 27.0 4.47

General Chemistry
Alkalinity (as CaCO3 pH=8.3) mg/L - - ND (1.0) ND (1.0)
Alkalinity, total (as CaCO3) mg/L - - 65 150
Bicarbonate (as CaCO3) mg/L - - 79.2 182
Biochemical oxygen demand (BOD) mg/L - - 56.4 67.6
Carbonate (as CaCO3) mg/L - - ND (1.0) ND (1.0)
Chemical oxygen demand (COD) mg/L - - 182 219
Chloride (dissolved) mg/L 250 - 35 8
Conductivity uS/cm - - 354 429
Hardness mg/L - - 85.1 202
Hardness (dissolved) mg/L - - 84.9 192
Hydrogen sulfide mg/L 0.05 - ND (0.0020) 0.12a

Hydroxide (as CaCO3) mg/L - - ND (1.0) ND (1.0)
pH s.u. - - 7.46 J 7.86 J
Sulfate (dissolved) mg/L 500 - 50.1 51.5
Sulfide mg/L 0.05 - ND (0.0019) 0.11a

Total dissolved solids (TDS) mg/L - - 194 306
Total suspended solids (TSS) mg/L - - 187 20.5

Nutrients
Ammonia-N mg/L - - 0.18 ND (0.020)
Nitrate (as N) mg/L 10 - ND (0.10) ND (0.10)
Nitrite (as N) mg/L 3.2 - ND (0.10) ND (0.10)
Nitrite/Nitrate mg/L 10 - ND (0.10) ND (0.10)

Dissolved Metals
Aluminum (dissolved) ug/L 9500 - 9.9 75.7
Antimony (dissolved) ug/L 6 - ND (0.50) ND (0.50)
Arsenic (dissolved) ug/L 10 - 0.23 2.49
Barium (dissolved) ug/L 1000 - 17.1 12.4
Beryllium (dissolved) ug/L - - ND (0.10) ND (0.10)
Bismuth (dissolved) ug/L - - ND (1.0) ND (1.0)
Boron (dissolved) ug/L 5000 - 60 ND (50)
Cadmium (dissolved) ug/L 5 - 0.074 0.093
Calcium (dissolved) ug/L - - 21700 60900
Chromium (dissolved) ug/L 50 - ND (1.0) 1.1
Cobalt (dissolved) ug/L - - 43.5 3.35

Cobalt >1 and <=20 ug/L ug/L 3.35
Copper (dissolved) ug/L 1000 - 1.77 3.47
Iron (dissolved) ug/L 6500 - 1290 1910
Lead (dissolved) ug/L 10 - ND (0.20) 0.37
Lithium (dissolved) ug/L - 730 ND (2.0) ND (2.0)
Magnesium (dissolved) ug/L 100000 - 7460 9630
Manganese (dissolved) ug/L 550 550 5930ab 1480ab

Mercury (dissolved) ug/L 1 - ND (0.010) ND (0.010)
Molybdenum (dissolved) ug/L 250 - ND (1.0) 1.7
Nickel (dissolved) ug/L - - 7.2 3.7
Potassium (dissolved) ug/L - - 4410 2200
Selenium (dissolved) ug/L 10 - ND (0.10) 0.24
Silicon (dissolved) ug/L - - 5440 6240
Silver (dissolved) ug/L - - ND (0.020) ND (0.020)
Sodium (dissolved) ug/L 200000 - 27100 13300
Strontium (dissolved) ug/L - - 104 174
Sulfur (dissolved) ug/L - - 17900 20300
Thallium (dissolved) ug/L - - 0.035 ND (0.010)
Tin (dissolved) ug/L - 22000 ND (5.0) ND (5.0)
Titanium (dissolved) ug/L - - ND (5.0) ND (5.0)
Uranium (dissolved) ug/L 20 20 ND (0.10) 0.3
Vanadium (dissolved) ug/L - - ND (5.0) ND (5.0)
Zinc (dissolved) ug/L 5000 - 25.2 58.9
Zirconium (dissolved) ug/L - - ND (0.10) 0.37

Total Metals
Aluminum ug/L 9500 - 540 1740
Antimony ug/L 6 - ND (0.50) ND (0.50)
Arsenic ug/L 10 - 1.12 4.78
Barium ug/L 1000 - 20.9 17.9
Beryllium ug/L - - ND (0.10) ND (0.10)
Bismuth ug/L - - ND (1.0) ND (1.0)
Boron ug/L 5000 - 57 ND (50)
Cadmium ug/L 5 - 0.106 1.31
Calcium ug/L - - 21200 63800
Chromium ug/L 50 - ND (1.0) 3.2
Cobalt ug/L - - 48.1c 4.39*
Copper ug/L 1000 - 3.37 22.8
Iron ug/L 6500 - 15000a 5430
Lead ug/L 10 - 0.61 1.36
Lithium ug/L - 730 ND (2.0) ND (2.0)
Magnesium ug/L 100000 - 7840 10300
Manganese ug/L 550 550 6250ab 1460ab

GHD 088877Leuschen-16-T1-T2 



Table 2

Leachate and Leak Detection System Analytical Results 
Water Quality Data Summary

Existing Lined Cell
Upland Excavating Property, Campbell River, BC

Page 2 of 2

Sample Location: SO1-17 SO2-17
Sample ID: BC CSR BC CSR WL-88877-271117-CR-02 WL-88877-271117-CR-01
Sample Date: Schedule 6 Schedule 10 11/27/2017 11/27/2017

DW DW
Parameters Units a b

Mercury ug/L 1 - ND (0.010) ND (0.010)
Molybdenum ug/L 250 - ND (1.0) 1.9
Nickel ug/L - - 8.5 5.4
Potassium ug/L - - 4340 2360
Selenium ug/L 10 - 0.13 0.35
Silicon ug/L - - 5880 8370
Silver ug/L - - ND (0.020) 0.035
Sodium ug/L 200000 - 28300 13500
Strontium ug/L - - 108 183
Sulfur ug/L - - 19500 22100
Thallium ug/L - - 0.035 0.03
Tin ug/L - 22000 ND (5.0) ND (5.0)
Titanium ug/L - - 47.6 110
Uranium ug/L 20 20 ND (0.10) 0.33
Vanadium ug/L - - ND (5.0) 9.6
Zinc ug/L 5000 - 34.1 262
Zirconium ug/L - - 0.37 0.55

PAH
1-Methylnaphthalene ug/L - - ND (0.050) 86
2-Methylnaphthalene ug/L - - ND (0.10) 110
Acenaphthene ug/L - - ND (0.050) 76
Acenaphthylene ug/L - - ND (0.050) 1.4
Acridine ug/L - - ND (0.050) 3.8
Anthracene ug/L - - ND (0.010) 7.4
Benzo(a)anthracene ug/L - - ND (0.010) 2.1
Benzo(a)pyrene ug/L 0.01 - 0.0054 0.78a

Benzo(b)fluoranthene/Benzo(j)fluoranthene ug/L - - ND (0.030) 1.2
Benzo(b)pyridine (Quinoline) ug/L - - ND (0.020) 63
Benzo(g,h,i)perylene ug/L - - ND (0.050) 0.12
Benzo(k)fluoranthene ug/L - - ND (0.050) 0.46
Chrysene ug/L - - ND (0.020) 2.9
Dibenz(a,h)anthracene ug/L - - ND (0.0030) 0.041
Fluoranthene ug/L - - 0.028 16
Fluorene ug/L - - ND (0.050) 37
Indeno(1,2,3-cd)pyrene ug/L - - ND (0.050) 0.12
Naphthalene ug/L - - ND (0.10) 320
PAH high molecular weight ug/L - - 0.062 38
PAH low molecular weight ug/L - - ND (0.10) 670
Phenanthrene ug/L - - ND (0.050) 58
Pyrene ug/L - - 0.028 15
Total PAH ug/L - - ND (0.10) 710

Petroleum Products
Total Petroleum Hydrocarbons VPH (C6-C10)LessBTEX mg/L - - ND (0.3) ND (0.3)

Volatile Organic Compounds
Benzene ug/L 5 - ND (0.40) ND (0.40)
Ethylbenzene ug/L 2.4 - ND (0.40) 0.42
m&p-Xylenes ug/L - - ND (0.40) 0.79
Methyl tert butyl ether (MTBE) ug/L 15 15 ND (4.0) ND (4.0)
o-Xylene ug/L - - ND (0.40) 0.69
Styrene ug/L - - ND (0.40) ND (0.40)
Toluene ug/L 24 - ND (0.40) 0.65
Total Petroleum Hydrocarbons VH (C6-C10) ug/L 15000 - ND (300) ND (300)
Xylenes (total) ug/L 300 - ND (0.40) 1.5

Notes:
(2) Bristish Columbia Contaminated Sites Regulation (CSR)
d Exceeds BC CSR Schedule 6 Drinking Water (DW) Guideline.
e Exceeds BC CSR Schedule 10 Drinking Water (DW) Guideline.

23.9 Exceeds guideline.
ND Not detected at the associated reporting limit.
J The analyte was positively identified; the associated numerical value is the estimated concentration of the analyte in the sample.

- Currently no Standard/Guideline.

GHD 088877Leuschen-16-T1-T2 



GHD | 088877Leuschen-16-ATT TPs 

Attachment A 
Laboratory Reports and Field Sample Keys 

 
  



GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company
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WG-88877-060417-JS-01 MW10-17 4/6/2017 10:00 N WG 112 7.74 10.39 0.085 C 131 uS 24.3 ntu 9.97 mg/L 214 mV

WG-88877-060417-JS-04 MW2-14 4/6/2017 12:30 N WG 48 7.34 11.63 0.093 C 143 uS 71.4 ntu 8.11 mg/L 233 mV

WG-88877-070417-JS-09 MW2A-16 4/7/2017 9:00 N WG 208 7.39 10.99 0.047 C 72 uS 63 ntu 8.42 mg/L 233 mV

WG-88877-070417-JS-10 MW3-14 4/7/2017 9:30 N WG 44 7.21 7.65 0.068 C 104 uS 72.5 ntu 9.74 mg/L 255 mV

Footnotes

Maxxam Analytics Temperature Conductivity

All groundwater samples collected using convential Waterra sampling methodology.

Eh / ORPTurbidity DO

088877-03-07 Uplands

Hydrogeo Investigation

J. Stewart/M. Dyck

GHD Ltd

088877-FIELD-FSK April 2017-07/1/2015



GHD Field Sample Key (FSK)
Site

Sample Reason

Sampler Name

Sampling Company

Laboratory(s) pH Turbidity
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WG-88877-271117-CR-01 MW10-17 11/27/2017 11:00 N WG grab 112 6.98 191 uS/cm 65.8 ntu 7.93 mg/L 11.05 C 222 mV 0.124

WG-88877-271117-CR-02 MW3-14 11/27/2017 12:30 N WG grab 36 6.35 165 uS/cm 7.0 ntu 11.67 mg/L 9.97 C 229 mV 0.109

WG-88877-271117-CR-03 MW2A-16 11/27/2017 13:00 N WG grab 80.5 7.33 105 uS/cm 44.3 ntu 11.43 mg/L 10.29 C 213 mV 0.068

WG-88877-271117-CR-04 MW2A-16 11/27/2017 13:00 FD WG grab WG-88877-271117-CR-03 80.5 7.33 105 uS/cm 44.3 ntu 11.43 mg/L 10.29 C 213 mV 0.068

WG-88877-271117-CR-05 MW2-14 11/27/2017 13:30 N WG grab 40 6.84 144 uS/cm 14.0 ntu 9.12 mg/L 9.72 C 236 mV 0.093

WL-88877-271117-CR-01 SO2-17 11/27/2017 14:30 N WL grab - 6.04 526 uS/cm 4.47 ntu 3.30 mg/L 7.77 C 34 mV 0.34

WL-88877-271117-CR-02 SO1-17 11/27/2017 15:00 N WL grab - 5.71 436 uS/cm 27.00 ntu 2.96 mg/L 10.79 C 90 mV 0.283

Footnotes

1. C #541990-01-01

2. C #542120-01-01

088877 Upland

November 2017 Groundwater Monitoring

Cassie Ragan/Tyler Dickens

GHD Ltd.

Eh / ORPDOMaxxam Analytics Conductivity Temperature

Leachate

088877-05-FIELD-FSK Nov 2017-07/1/2015
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Attachment B 
Data Quality Assessment and Validation 

 
  



GHD 
10271 Shellbridge Way Suite 165 Richmond British Columbia V6X 2W8 Canada 
T 604 214 0510  F 604 214 0525  W www.ghd.com 

January 5, 2018 

To: Cassandra Ragan, Shauna Sturgeon, Thomas Elliott Ref. No.: 088877 

From: Airesse MacPhee/al/5 604-248-3661

Subject: Data Quality Assessment and Validation 

Laboratory: Maxxam Analytics International 
Corporation 

Date(s) Sampled: April 6-7, 2017 

Lab Job No.: B726014 
Sampled By: James Stewart 
Media Sampled: Groundwater 

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 due to holding time exceedance: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

B726014 04/06/2017 WG-88877-060417-JS-01 pH 7.93 J s.u.
B726014 04/06/2017 WG-88877-060417-JS-04 pH 7.83 J s.u.
B726014 04/07/2017 WG-88877-070417-JS-09 pH 7.78 J s.u.
B726014 04/07/2017 WG-88877-070417-JS-10 pH 7.50 J s.u.

Notes: 
J - Estimated concentration 
s.u. - Standard pH Units

http://www.ghd.com/


GHD 
10271 Shellbridge Way Suite 165 Richmond British Columbia V6X 2W8 Canada 
T 604 214 0510  F 604 214 0525  W www.ghd.com 

December 19, 2017 

To: Cassandra Ragan, Shauna Sturgeon Ref. No.: 088877 

From: Airesse MacPhee/al/4 

Subject: Data Quality Assessment and Validation 

Laboratory: Maxxam Analytics International 
Corporation 

Date(s) Sampled: November 27, 2017 

Lab Job No.: B7A5901, B7A6368 
Sampled By: Cassandra Ragan 
Media 
Sampled: 

Groundwater, Leachate 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 due to holding time exceedance: 

Lab 
Report # 

Sample Date 
(mm/dd/yyyy) 

Sample ID Analyte Result Qualifier Units 

B7A5901 11/27/2017 WG-88877-271117-CR-01 pH 7.97 J s.u.
B7A5901 11/27/2017 WG-88877-271117-CR-02 pH 7.67 J s.u.
B7A5901 11/27/2017 WG-88877-271117-CR-03 pH 7.83 J s.u.
B7A5901 11/27/2017 WG-88877-271117-CR-04 pH 7.87 J s.u.
B7A5901 11/27/2017 WG-88877-271117-CR-05 pH 7.85 J s.u.
B7A6368 11/27/2017 WL-88877-271117-CR-01 pH 7.86 J s.u.
B7A6368 11/27/2017 WL-88877-271117-CR-02 pH 7.46 J s.u.

Notes: 

J - Estimated concentration 
s.u. - Standard pH Units

http://www.ghd.com/
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