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Meziadin Landfill Overview 

The Meziadin Landfill is owned and operated by the Regional District of Kitimat-Stikine (Regional District 

or RDKS). It is located approximately 15 km south of Meziadin Junction, accessed from the Stewart-

Cassiar Highway.  

The Landfill is responsible for the management of municipal solid and liquid waste generated from 

commercial, residential and industrial sources in the Meziadin area in accordance with the Regional 

District Kitimat-Stikine Solid Waste Management Plan (1995). Landfill operations are regulated by the 

Ministry of Environment and Climate Change Strategy’s Operational Certificate MR-15681, issued in 

August 2002.   

The footprint for the entire Meziadin Facility is 12 hectares, which includes a landfill, septage lagoon, 

and a settling lagoon for collected leachate from the landfill. There is also a designated area for the 

diversion of metal, clean wood, and tires. Metal is collected by a scrap recycler and tires are collected by 

the Tire Stewardship of British Columbia. Clean wood is burned on site as outlined in the Operation 

Certificate. 

During 2018, 422 tonnes of solid waste was deposited into the landfill, 122.9 tonnes of metal was 

diverted, and 0.7 tonnes of tires were diverted for collection by the Tire Stewardship Program. 

The details of the Meziadin water quality monitoring program, including groundwater and surface water 

will be discussed in a document prepared by Golder Associates and can be found in Appendix A.  Figure 

1 shows the location of the Meziadin Facility. 

 

Figure 1 Location of Meziadin Landfill   
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1.0 Introduction 

This annual report covers the period from January to December 2018 and has been prepared to fulfill 

the requirements of Meziadin Landfill Operational Certificate MR-15681.  

Issued by the Ministry of Environment and Climate Change Strategy in August 2002, and amended in 

November 2013, the Operational Certificate authorizes the discharge of municipal solid and liquid 

wastes and outlines the criteria for environmental and human protection at the landfill. 

This report meets the requirements in Section (14.2) of the Operational Certificate by providing the 

following information: 

• Total volume of waste discharged to the landfill during 2018; 

• Total volume of waste recycled and diverted during 2018; 

• Total volume of sewage waste discharge to septage facility during 2018;   

• Occurrences or observations of wildlife attempting to access the facility; and 

• The results and evaluation of all the monitoring programs has been undertaken by Golder 

Associates, and is shown in Appendix A. 

 

2.0 Waste Disposal 

The Meziadin Facility receives waste from residents and businesses, as well as waste generated by large 

industry in the area. Large industry is required to divert all materials that can be repurposed or recycled; 

the Meziadin landfill will accept over volume general non-recyclable type waste. 

 

2.1  Solid Waste 

Several wastes are authorized under the Operational Certificate to be disposed of at the Meziadin 

Landfill. The annual totals from January through to December 2018 of municipal solid waste, metal, and 

tires received at the Meziadin Landfill are shown in Table 1. Details on some of these materials are 

included below.  
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Table 1: Waste Discharge Qualities for 2018 

Material 2018 Quantity 
(tonnes) 

Waste Discharge  

Garbage 422*  

Diverted  

         Metal  122.9 

         Tires  0.7** 

Total 422* 134 
Note:  *This value is based on pre-compaction volume (m3) data collected from September to December 2018, inclusive, 

extrapolated to a 12-month data set. Volume data was converted to tonnage using the U.S. Environmental Protection 
Agencies Volume to Weight Conversion Factors (2016) value of 175kg/m3 for uncompacted mixed municipal solid waste. 

 **This number is an estimate. 

  
   

2.1.1 Garbage 

Garbage is defined as discharged materials, substances, or objects, not including Restricted Wastes 

(metal, organics, and recyclable materials), hazardous or radioactive waste, contaminated soil, 

smoldering or flammable material, explosive or highly combustible materials, or tires. Garbage is 

disposed of in the landfill.  

In 2018, 422 tonnes of garbage was disposed of in the landfill. 

2.2 Septage 

 

Septage is defined as septic tank pumpage and treated sewage sludge, but does not include Other 

Sewage Wastes (wastewater, sewage or slurry, including catch basins, oil water separators, shop floor 

drains). 

The volume of septage received was not tracked during 2018. 

3.0 Diverted Materials 

Diverted metals, tires, and large appliances are collected and held at the landfill until collection by the 

designated Stewardship or metal salvage company. Clean wood is diverted from the landfill and burned 

as outlined in the Operation Certificate.  

3.1.1 Metals 

In 2018, a total of 122.9 tonnes of metal was collected the Meziadin Landfill as scrap for recycling.  
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3.1.2 Tires 

In 2018, a total of 0.7 tonnes of tires were collected at the Meziadin Facility for recycling through the 

Tire Stewardship of BC.  

3.1.3 Clean Wood Waste 

Clean wood waste is considered any wood product that has not be treated or painted. Clean wood is 

segregated and burned as outlined in the Operational Certificate. The volume of diverted wood waste 

was not recorded in 2018. 

 

4.0 Wildlife Occurrences and Observations 

The Meziadin Facility is in an area with bears, wolves, coyotes, several species of birds of prey, and many 

other species of mammals that may attempt access to the facility. To prevent wildlife from gaining 

access the entire facility is fenced and the active part of the landfill is enclosed in an electric fence. Soil 

from the Regional District borrow area is used as daily and intermediate cover. 

To more effectively prevent vectors from gaining access to the landfill active face, as of November 2018 

the Revelstoke Iron Grizzly (RIG), is used as an alternative daily cover. It is positioned each day to cover 

all waste, with soil from the borrow-area continuing to be used as intermediate cover. 

Facility operators are required to inspect the fence line weekly, testing for proper voltage, proper 

tension on fence stands, overall condition of the fence, and signs of wildlife activity.  

During the September 2018, it was suspected wolves were gaining access to the facility, as wolf scat was 

observed within the fence line. After inspection of the fence line, a location was found in which wolves 

could access the facility under the fence. The fence was immediately repaired and secured, preventing 

any further access. There was minimal vector activity from birds, including raptor species (bald eagles), 

and corvid species (crows and ravens). 

 

5.0 Environmental Monitoring Report 

Environmental monitoring for the Meziadin Facility was conducted by a Regional District of Kitimat-

Stikine Environmental Technician, following Ministry of Environment and Climate Change Strategy, 2013 

British Columbia Field Sampling Manual. All in-situ and surface water monitoring results have been 

analyzed and reviewed by Golder Associates. The complied data, interpretation, and recommendations 

from Golder Associates can be found in Appendix A.  
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Executive Summary 

The 2018 monitoring program indicates that the 2018 analytical results follow historic trends and confirm previous 

findings by Sperling Hansen Associates (SHA 2017). 

Outlet water from the leachate treatment lagoon exceeds the British Columbia Water Quality Guidelines 

(BC WQG) for select constituents. However, it appears that leachate is being attenuated and is not impacting 

surface water further downstream, nor groundwater downgradient of the Landfill and the treatment lagoon.  

Groundwater in the till unit, which underlies the majority of the Landfill, shows little to no impact from Landfill 

leachate. Most exceedances of applicable guidelines and regulations in groundwater appear to be the result of 

natural processes.  

The local hydraulic gradient and flow direction appear to be similar to those measured in 1999 (AE 1999). 

Groundwater is flowing to the south and southeast. Seasonal variations were observed in 2018 and are attributed 

to differences in average precipitation between spring and fall.  
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Study Limitations 

This report was prepared for the exclusive use of the Regional District of Kitimat-Stikine (RDKS). The report, 

which includes all tables, figures and appendices, is based on current and historical data and information provided 

by RDKS to Golder Associates Ltd (Golder) in January 2019. The findings, interpretations and conclusions 

concerning the Site conditions are based solely on the information provided to Golder.  

Golder makes no warranty, expressed or implied, and assumes no liability with respect to the use of the 

information contained in this report at the subject Site, or any other Site, for other than its intended purpose. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the 

responsibility of such third parties. Golder Associates Ltd. accepts no responsibilities for damages, if any, suffered 

by any third party as a result of decisions made or actions based on this report. 

The RDKS has the right to submit this report to the BC Ministry of Environment & Climate Change Strategy (ENV) 

for review and comment. ENV may rely on the information contained in this report solely to carry out such a 

review.  

Golder disclaims responsibility of consequential financial effects on transactions or property values, or 

requirements for follow-up action and costs, which result from reporting the factual information contained herein. 

The services performed as described in this report were conducted in a manner consistent with that level of care 

and skill normally exercised by other members of the engineering and science professions currently practicing 

under similar conditions, subject to the time limits and financial and physical constraints applicable to the services. 

The content of this report is based on information provided by the RDKS to Golder in January 2019, our present 

understanding of the Site conditions, and our professional judgement in light of such information available at the 

time of this report. This report provides a professional opinion, and therefore no warranty is either expressed, 

implied or made as to the conclusions, advice and recommendations offered in this report. This report does not 

provide a legal opinion regarding compliance with applicable laws. With respect to regulatory compliance issues, it 

should be noted that regulatory statutes and the interpretation of regulatory statutes are subject to change. 

Golder accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or 

actions based on this report. The findings and conclusions of this report are valid only as of the date of this report. 

If new information is discovered during future work, including excavations, borings or other activities or studies, 

Golder should be requested to re-evaluate the conclusions of this report, and to provide amendments as required. 
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1.0 INTRODUCTION 

Golder Associates Ltd. (Golder) was retained by the Regional District of Kitimat-Stikine (RDKS) to prepare the 

2018 Annual Environmental Effects Monitoring (EEM) Report for the Meziadin Landfill (the “Site”). The Site is 

located approximately 15 km south of Meziadin Junction, British Columbia, accessed from the Stewart-Cassiar 

Highway. Annual reporting is required by the 2013 Amendment Clause 13 of the Landfill Permit No. MR-15681 

dated 8 August 2002, amended 3 June 2009 and 28 November 2013 (the “Permit”). A copy of the Permit including 

all amendments is provided in APPENDIX A.  

 

1.1 Background 

Under the BC Ministry of Environment and Climate Change Strategy (ENV) operational certificates, we 

understand that EEM Programs are required to be completed for the Site. As outlined in the 28 November 2013 

ENV letter to the RDKS, the objective of the EEM Program for the Meziadin Landfill is to determine the potential 

effects of the Landfill on the receiving environment. The scope of work for the EEM Programs is to include: 

 Surface Water Monitoring: Collection and analysis of three surface water samples from upstream and 

downstream of the landfill and from the treatment lagoon outlet, conducted twice annually. 

 Groundwater Monitoring: Collection and analysis of groundwater samples from five monitoring wells, 

conducted once annually.  

 Quality Assurance/Quality Control (QAQC) Program: The operational certificate holder (RDKS) is 

required to conduct a QAQC program to determine the acceptability of the data required by the permit.  

 Reporting: An annual report is to be submitted to BC ENV no later than 30 June of the following year. 

 

1.2 Objective and Scope of Work 

The objective of this project was to conduct a desktop analysis of available information and an interpretation of the 

environmental monitoring results to assess the potential impacts of the Landfill on the surrounding environment.  

The RDKS completed the surface water monitoring and groundwater sampling and quality assurance and control 

(QAQC) programs for the 2018 monitoring year. Chemical analysis of surface water and groundwater samples 

was conducted by ALS Environmental Ltd. The RDKS provided Golder with historic and 2018 data related to 

sampling and monitoring at the Site. The purpose of this report is to present the following key information to 

satisfy the requirements presented in the Permit: 

 Summary of the regulatory framework and operational permit EEM requirements. 

 Methods of field investigations (as provided by RDKS). 

 Tabulated surface water and groundwater field parameters and chemistry compared to applicable standards 

and guidelines. 

 Figures showing distribution of key landfill parameters in surface water and groundwater, as well as time 

series plots for the key landfill parameters. 

 Discussion of chemistry and temporal evolution, including both laboratory analyses and field parameters. 
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 Tabulated depth to groundwater.  

 Discussion of the QA/QC program. 

 Conclusions and recommendations for the current EEM program. 

 Appendices including laboratory certificate of analyses. 

 

1.3 Previous Investigations 

Previous studies and annual monitoring reporting have been carried out by Sperling Hansen Associates (SHA) 

until as recently as 2017 (SHA 2018). Prior to the construction of the landfill, a hydrogeological and geotechnical 

investigation was carried out by Associated Engineering (AE) in 1999.  

 

1.4 Site Description 

The Site is located approximately 15 km south of Meziadin Junction, British Columbia, west of the Stewart-

Cassiar Highway (Figure 1). The Site is situated approximately 800 m west of the Nass River and approximately 

900 m east of the Meziadin River. The site is relatively flat, and the Landfill encompasses an approximate area of 

12 hectares.  

A search of the BC water well atlas identified two domestic water wells located approximately 4 km west of the 

Landfill boundary. A list of water well records and locations are presented in APPENDIX B. 

The Landfill is unlined and constructed on a site with natural attenuation. The Site is bound by two ridges on the 

east and west of the Site, assumed to be controlled by underlying bedrock. The Site gently slopes to the south, 

directing surface water flow towards the Meziadin River to the south and the Nass River to the southeast. The Site 

is underlain by sands and gravel ranging in thickness between 1 and 2 metres, which are underlain by dense 

sand/silt/gravel glacial till ranging in thickness from approximately 2 to 7 metres (AE 1999, McCuaig 2003 and 

SHA 2017). Groundwater flow generally follows local topography at the Site and generally flows towards the south 

and southeast, similar to surface water.  

Monitoring wells were installed, with the screened portion of the monitoring well set in the glacial till, with the 

following exceptions (Figure 2):  

 MW-1A was screened across the till/underlying bedrock contact. 

 MW-1B was screened in a sand and gravel layer bound above and below by glacial till. 

 MW-2 was screened across the till/underlying bedrock contact. 

 

Monitoring well information including depth to bottom, depth of screened interval and location data, is provided in 

following section (Table 1, Section 2.1) and on the original borehole logs in APPENDIX C. 

The hydraulic conductivity of the till unit is reported to range from 10-7 m/s to 10-9 m/s (AE 1999). The overlying 

sand and gravel unit appears to be unsaturated.  
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2.0 GROUNDWATER AND SURFACE WATER MONITORING 
METHODOLOGY 

2.1 Sampling Locations 

Table 1 presents a list of historic and current sampling locations. Groundwater has been collected from 1996 to 

2018. Surface water has been collected at the Site since 2002. During the 2018 program, five groundwater 

monitoring wells and three surface water locations were sampled. Historically, additional select surface water 

sampling locations have been sampled. Sampling locations are shown in Figure 2. Inferred groundwater flow 

directions in relation to the Landfill are described below in Section 3.1.  

Table 1: Sampling Locations with Spatial and Hydrogeologic Information 

Location Sample 

Type 

Easting 

UTM 

Northing 

UTM 

Casing 

Elevation 

(approximate) 

metres relative 

to local  

datum 1 

Depth to 

Bottom 

(approximate) 

metres relative 

to local  

datum 1  

Ground 

Elevation 

(approximate) 

metres relative 

to local  

datum 1 

Screen 

(Top/Bottom, 

Stratigraphic 

Unit) metres 

below ground 

surface 

Available 

Sample 

Period 

Inferred 

Groundwater 

Gradient of 

Landfill 

MW-1A 

(Deep) 

Monitoring 

Well 

488849 6211888 82 72.33 81.13 7.31/8.84, 

Till/Bedrock 

1997 – 

2018 

Downgradient 

MW-1B 

(Shallow) 

Monitoring 

Well 

488849 6211888 82 75.19 81.13 4.42/5.94, 

Sand and 

Gravel  

1997 – 

2018 

Downgradient 

MW-2 Monitoring 

Well 

489086 6211991 83.63 76.44 82.73 16/21, 

Till/Bedrock 

1997 – 

2018 

Downgradient 

MW-3 Monitoring 

Well 

488900 6212335 90.83 80.94 89.94 25/30, Till 1997 – 

2018 

Upgradient 

MW-4 Monitoring 

Well 

488727 6212206 93.14 83.12 92.19 25/30, Till 1997 – 

2018 

Upgradient 

SW-3 Surface 

Water 

489057 6212019 - - - - 2002 - 

2018 

Downgradient 

SW2017-

1 

Surface 

Water 

489242 6211804 - - - - 2017 - 

2018 

Downgradient 

SW2017-

2 

Surface 

Water 

488842 6212294 - - - - 2017 - 

2018 

Upgradient 

SW-1 Surface 

Water 

488904 6212309 - - - - 2004 - 

2017 

Upgradient 

SW-2 Surface 

Water 

489143 6212004 - - - - 2003 - 

2017 

Downgradient 

SW2017-

3 

Surface 

Water 

489008 6211911 - - - - 2017 Downgradient 

SW2017-

4 

Surface 

Water 

489070 6211901 - - - - 2017 Downgradient 

SW2017-

5 

Surface 

Water 

489036 6212056 - - - - 2017 Downgradient 

Notes: 
1 Elevations are provided based on local datum of 100m at a local control point as defined by AE (1999). AE (1999) defined the control point as 
UTM Easting 5000, Northing 5000. This point is assumed to be approximately 50 meters north of MW-4. No exact location information is 
available. 
Bold indicates sampling locations that were sampled in 2018 
Underlined indicates sampling locations that are required once per season (Spring (Mar – Apr), Summer (Jul – Aug), and Fall (Oct – Nov)) as 
per the Permit (APPENDIX A) 
Locations and elevations are approximate 
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A description of each surface water sampling location is provided in Table 2 below. 

Table 2: Description of Surface Water Sampling Locations 

Location Description 

SW-3 Sample location of effluent treatment lagoon outlet water.   

SW2017-1 
New downstream surface water sampling location proposed as a replacement for SW-2. 

Location was established in 2017. 

SW2017-2 
New upstream surface water sampling location proposed as a replacement for SW-1. Location 

was established in 2017 

SW-1 Former upstream surface water sampling location, which was replaced by SW2017-2 in 2017.  

SW-2 Former downstream surface water sampling location, which was replaced by SW2017-1 in 2017. 

SW2017-3 Temporary downstream sampling location to monitor construction activities at the Landfill in 2017.  

SW2017-4 Temporary downstream sampling location to monitor construction activities at the Landfill in 2017. 

SW2017-5 
Temporary surface water sampling location of seepage from the toe of the leachate treatment lagoon. 

Sampled only in 2017 to monitor water quality during construction activities at the Landfill.  

Notes: 
Bold indicates sampling locations that were sampled in 2018 
Underlined indicates sampling locations that are required once per season (Spring (Mar – Apr), Summer (Jul – Aug), and Fall (Oct – Nov)) as 
per the Permit (APPENDIX A) 

 

2.2 Groundwater Sampling 

The 2018 groundwater monitoring program consisted of groundwater sampling at all five existing monitoring wells. 

Monitoring locations are shown in Figure 2. 

Sampling was conducted twice annually (see Section 2.1) by RDKS field staff in May (Spring) and October (fall) 

2018, following established sampling procedures as laid out in the British Columbia Field Sampling Manual for 

Continuous Monitoring and the Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological 

Samples (BC ENV 2013). Prior to sampling, the depth to groundwater was measured using a water level probe, 

and the monitoring wells were purged. The monitoring wells were purged and sampled using dedicated WaterraTM 

tubing and footvalve with 0.016 m (5/8-inch diameter) polyethylene tubing. A maximum of three well volumes, 

based on the total height of the water column in the monitoring well, were removed prior to sampling.  

Prior to any sampling activities, field instruments were calibrated to manufacturer’s specifications in the field. 

During purging, a YSI Professional Plus multi-meter was used to collect measurements of in-situ water quality 

parameters (temperature, electrical conductivity, redox potential, dissolved oxygen, and pH). The field parameter 

data along with analytical results are presented in APPENDIX D. Purging was continued until relatively stable 

conditions were obtained and three well volumes were removed, indicating representative formation water was 

present. Purge water from the monitoring well sampling was collected during purging, transported and disposed of 

at a suitable location at the Landfill.  
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Groundwater samples were collected in clean, laboratory-supplied sample bottles. Water samples for dissolved 

metals were field-filtered using a 0.45 μm in-line filter. As necessary, samples were preserved in the field using 

chemicals supplied by the laboratory. Standard sampling protocols, as laid out by the British Columbia Field 

Sampling Manual (BC ENV 2013) were followed during groundwater sampling to minimize the possibility of cross-

contaminating the monitoring wells and the samples. The groundwater samples were submitted to ALS 

Environmental Ltd for analysis of the following physical parameters, as outlined in above, in accordance of 

parameters presented in the Permit. Analytical Results and Certificates of Analysis for 2018 are presented in 

APPENDIX D and APPENDIX E respectively. 

Table 3: Analytical water quality parameters analyzed for groundwater wells in 2018 

Parameter 
Season 

Summer (May) Fall (October) 

Dissolved metals including mercury  ✓ ✓ 

Dissolved Hardness ✓ ✓ 

Alkalinity ✓ ✓ 

Chloride (Cl) ✓ ✓ 

Fluoride (F) ✓ ✓ 

Sulphate (SO4) ✓ ✓ 

pH * ✓ 

Conductivity ✓ ✓ 

Total Dissolved Solids ✓ ✓ 

Chemical Oxygen Demand (COD) ✓ ✓ 

Ammonia (NH3), Nitrate (NO3), Nitrite (NO2), Total 

Kjeldahl Nitrogen (TKN) 
✓ ✓ 

Notes: 
Underlined parameters indicate parameters required, in accordance with landfill Permit 
 indicates parameter was not analysed 
✓ indicates parameter was analysed 
Temperature was required in accordance with the landfill Permit; however, Golder assumes that temperature in the landfill Permit refers to 
field measured temperature at the time of sampling.  
* Laboratory pH was required in accordance with the Landfill Permit; however, during the May field event, this parameter was not analyzed. 
Field pH was collected.  

 

Laboratory analysis for pH was not conducted during the May sampling event. However, field pH, which is 

considered to be more representative of Site conditions, was measured.   

 

2.3 Surface Water Sampling 

The surface water monitoring program consisted of water sampling at three locations, as shown in Figure 2. 

Surface water samples were collected in May 2018, alongside the groundwater samples, by RDKS field staff 

following established sampling procedures as laid out in the British Columbia Field Sampling Manual for 

Continuous Monitoring and the Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological 

Samples (BC ENV 2013). SW-3 was also collected in October 2018. SW2017-1 and SW2017-2 were dry in 

October 2018 and could not be sampled.   
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Prior to any sampling activities, field instruments were calibrated to manufacture’s specifications in the field. 

During sampling, a YSI Professional Plus multi-meter was used to collect measurements of in-situ water quality 

parameters (temperature, conductivity, redox potential, dissolved oxygen, and pH). Field turbidity measurements 

were obtained using a calibrated LaMotte 2020we field turbidity meter. The field parameter data along with 

analytical results are presented in APPENDIX D.  

Surface water samples were collected in clean, laboratory-supplied sample bottles. Water samples were collected 

by submerging bottles in water and directly filling them. Where submersion of bottles was not possible, due to the 

need to filter samples, a sealed and disposable syringe was utilized. Water samples for dissolved metals were 

field-filtered using a 0.45 μm syringe plate filter. As necessary, samples were preserved in the field using 

chemicals supplied by the laboratory. Standard sampling protocols, as laid out by the British Columbia Field 

Sampling Manual (BC ENV 2013) were followed during surface water sampling to minimize the possibility of 

cross-contaminating the monitoring wells and the samples. 

The surface samples were submitted to ALS Environmental Ltd for analysis of the following physical parameters, 

as outlined in Table 4, in accordance with parameters presented in the Permit: 

Table 4: Analytical Parameters selected for Surface Water Samples in 2018 

Parameter 
Season 

Summer (May) Fall (October) 

Dissolved metals including mercury  ✓ ✓ 

Dissolved Hardness ✓ ✓ 

Total metals including mercury ✓ ✓ 

Total Hardness ✓ ✓ 

Alkalinity ✓ ✓ 

Chloride (Cl) ✓ ✓ 

Fluoride (F) ✓ ✓ 

Sulphate (SO4)  ✓ 

pH * ✓ 

Conductivity ✓ ✓ 

Total Suspended Solids ✓ ✓ 

Biological Oxygen Demand (BOD) ✓ ✓ 

Chemical Oxygen Demand (COD) ✓ ✓ 

Ammonia (NH3), Nitrate (NO3), Nitrite (NO2), Total Kjeldahl 

Nitrogen (TKN) 
✓ ✓ 

Notes: 
Underlined parameters indicate parameters required, in accordance with landfill Permit 
 indicates parameter was not analysed 
✓ indicates parameter was analysed  
Temperature was required in accordance with the landfill Permit; however, Golder assumes that temperature in the landfill Permit refers to 
field measured temperature at the time of sampling.  
* Laboratory pH was required in accordance with the Landfill Permit; however, during the May field event, this parameter was not analyzed. 
Field pH was collected.  
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Laboratory analysis for pH was not conducted during the May sampling event. However, field pH, which is 

considered to be more representative of Site conditions, was measured.   

 

Deviations from Landfill Permit requirements 

The following samples deviated form the required sampling protocol as follows: 

 Summer (May): Surface water samples were not submitted for Sulphate. This omission is assumed to have 

been caused by an oversight during sampling and the subsequent submission of samples to the laboratory. 

 

2.4 Quality Assurance and Control 

To assess and document that the sampling and analytical data are interpretable, meaningful, and reproducible, 

conformance to the quality assurance / quality control (QA/QC) program laid out in the Landfill Permit was 

followed. Standard industry field procedures were used in both the collection (field program) and analysis 

(laboratory) of soil and groundwater samples. The following includes a brief summary of the QA/QC measures 

implemented by the RDKS field staff during the field program and by Golder during review of the data, as well as 

the QA/QC measures implemented by the laboratory.  

Quality Control (QC) measures used in the collection, preservation and shipment of samples included the 

following: 

 Sampling methods were consistent with established field protocols and provincial/federal requirements (BC 

ENV 2013). 

 Field notes were recorded during all stages of the investigation and are available upon request. 

 Sample locations were recorded and marked in the field. 

 Samples were stored in coolers and chilled with ice packs during transport to the analytical laboratory. 

 Samples were transported to the laboratory using laboratory Chain-of-Custody procedures. 

 Nitrile gloves were worn when handling sampling equipment and samples and were changed between 

samples. 

 Dedicated WaterraTM tubing and footvalves were used to purge and sample monitoring wells.  

 Dedicated syringes and plate filters were used during surface water sample collection. 

 Dedicated filters were used for dissolved metals (including mercury) sample bottles. 

 

The Quality Assurance (QA) measures established for the field program in accordance with the Landfill Permit 

included: 

 Submission of a field blank sample for each sampling event. A field blank sample is a sample of laboratory 

grade distilled and deionized water that is used to assess potential sources of contamination that may have 

been introduced to the sample media during sampling (i.e. dusty conditions, field staff sample 

contamination). The field blank consists of the same bottle set and analysis as a regular sample. The blank 

is filled in the field near the sampling location and submitted for the same analytical parameters as all other 

samples. 
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 Submission of field duplicate samples per each sampling event. A field duplicate sample is a second sample 

of a certain media (e.g., soil, water) from the same location that is submitted to the analytical lab under a 

separate label such that the laboratory has no prior knowledge of the corresponding sample. 

 The relative percent difference (RPD) between field duplicate sample results was used to assess duplicate 

sample data. The RPD is a measure of the variability between two outcomes from the same procedure or 

process and is calculated by:  

𝑅𝑃𝐷 (%) =  |(
(𝑥1 − 𝑥2)

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 (𝑥1, 𝑥2)
)| 𝑥100 

where x1 is the original sample result and x2 is the blind field duplicate result; and 

 When the concentration in a sample was less than five times the laboratory reporting limit (LRL), the 

difference factor (DF) was calculated. The DF is also a measure of the variability between two outcomes 

from the same procedure or process and is calculated by: 

𝐷𝐹 (−) =  |(
(𝑥1 − 𝑥2)

𝐿𝑅𝐿
)| 

where x1 is the original sample result, x2 is the blind field duplicate result and LRL is the 

laboratory reporting limit. 

 

In 2009, the BC Ministry of Environment updated the British Columbia Laboratory Manual which contains 

recommended Data Quality Objectives (DQOs) for laboratories duplicate RPDs (MoE, 2009). It is recognized that 

these DQOs are intended for laboratory duplicates and do not include provisions for additional variability in field 

duplicates; however, these DQOs are considered a conservative screen for assessing the quality of field 

duplicates. The DQOs applied to this investigation are as follows: 

 Groundwater: A RPD of less than 20% was applied for inorganics and 30% for organics. 

 For parameters with concentrations less than five times the LRL, the difference factor should be less than 

two. 

 

In general, a RPD greater than these targets may reflect “within sample” variability (which reflects the nature of 

the contaminant distribution, or variation in the test procedures). In cases where the DQO is greater than the 

objective, further examination is conducted on a case-by-case basis. 

The following criteria were considered acceptable for laboratory QA/QC samples: 

 Analytical blanks should be below the detection limits used for the specific analysis. 

 Laboratory duplicates should fall within the DQOs set by the laboratory. 

 Analytical results for the reference materials or spiked standards should be within the targets specified by the 

laboratory. 
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ALS performed the chemical analysis of the groundwater samples for this investigation. ALS has achieved 

proficiency certification by the Canadian Association for Laboratory Accreditation Inc. (CALA) for the analyses 

performed. The analytical laboratory also incorporated and reported the results of internal laboratory checks to the 

RDKS. These were used to assess the reliability, accuracy and reproducibility of the laboratory data. If laboratory 

QA/QC problems are encountered by the lab, the field samples and internal QA/QC samples are re-analyzed. 

Copies of the original laboratory certificates of analysis are provided in APPENDIX D and APPENDIX E. 

The results of the QA/QC program are presented in Section 3.4.  

 

2.5 Regulatory Framework 

In British Columbia, environmental matters pertaining to contaminated sites generally fall under the jurisdiction of 

the Ministry of Environment & Climate Change Strategy (ENV), pursuant to the Environmental Management 

Act (EMA, SBC 2003, Chapter 53 assented on 23 October 2003, updated on 27 March 2019). The key regulation 

under the EMA that relates to the assessment and remediation of contaminated sites is the Contaminated Sites 

Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M271/2004, as updated [includes amendments up to 

BC Reg. 13/2019, updated on 24 January 2019]).  

 

Drinking Water (Current and Future) 

Based on ENV Protocol 21 and the available hydrogeological information of the underlying saturated geological 

materials gathered as part of previous investigations at the Site, none of the underlying saturated geological 

materials beneath the Landfill are considered an “aquifer” as defined in Protocol 21. Therefore, future drinking 

water use is not considered applicable and drinking water standards are not considered applicable to the Site. 

 

Aquatic Life 

The Contaminated Sites Regulation (CSR) groundwater standards for the protection of aquatic life in freshwater 

(AW-F) water bodies are considered applicable to the Site based on the proximity to several nearby creeks.  

 

Irrigation and Livestock Watering 

The Site is not used for agricultural purposes and is not located within the ALR. Irrigation and livestock watering 

water uses are not considered applicable at the Site.  

 

Other Provincial Groundwater Standards Consideration 

Based on Technical Guidance 15 on Contaminated Sites, the quality of groundwater in monitoring well MW-2 is 

not required to adhere to the BC Water Quality Guidelines (BC WQG) as this well is located more than 10 m from 

aquatic receiving environments. The water quality for this well was compared to BC WQG for reference purposes 

only. 

All surface water samples were compared to BC WQG for the protection of aquatic life in freshwater (AW-F) and 

for reference purposes, were also compared to CSR AW-F standards.  
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3.0 GROUNDWATER AND SURFACE WATER RESULTS 

Analytical Results are presented in APPENDIX D, Table D-1 through D-17. Certificates of Analysis for 2018 

sampling events are presented in APPENDIX E. Historic analytical results for sampling locations no longer being 

sampled, as indicated in Section 2.1, Table 1, are presented in APPENDIX F, Table F-1 through F-10. 

 

3.1 Groundwater Flow  

Groundwater elevations were measured from the top of casing of all monitoring wells. The local hydraulic gradient 

and flow direction appear to be similar to those measured in 1999 (AE 1999). Groundwater is flowing to the south 

and southeast. Groundwater elevation data for 2018 are provided alongside historic groundwater elevations 

following the installation of the monitoring wells and subsequent sampling events until 1999 (Table 5: 

Groundwater Elevations). 

Table 5: Groundwater Elevations 

Monitoring 

Well 

Casing 

Elevation 

(approximate) 

metres 

relative to 

local datum 1 

Depth to 

Bottom 

(approximate) 

metres 

relative to 

local datum 1  

Ground 

Elevation 

(approximate) 

metres 

relative to 

local datum 1 

Depth to Water 

(metres below 

top of casing) 1 

Geodetic 

Elevation  

(Local Datum) 1 

Historic Water Level 1997 - 1999 

(Local Datum) 2 

May-18 Oct-18 May-18 Oct-18 Minimum Maximum Average 

MW-1A 

(Deep) 

82 72.33 81.13 6.77 8.63 75.23 73.37 72.33 75.86 73.818 

MW-1B 

(Shallow) 

82 75.19 81.13 2.62 3.26 79.38 78.74 75.19 79.91 78.163 

MW-2 83.63 76.44 82.73 1.52 3.04 82.11 80.59 76.44 81.63 79.67667 

MW-3 90.83 80.94 89.94 6.1 6.94 84.73 83.89 80.94 85.64 82.66111 

MW-4 93.14 83.12 92.19 6 5.91 87.14 87.23 83.12 90.723 85.59578 

Notes: 
1 Elevations are provided based on local datum of 100m at a local control point as defined by AE (1999). AE (1999) defined the control point as 
UTM Easting 5000, Northing 5000. This point is assumed to be approximately 50 meters north of MW-4. No exact location information is 
available. 
2 Based on data provided in AE (1999) 

 

Seasonal variations with higher spring and lower fall water level measurements were observed at Monitoring wells 

MW-1A, -1B, -2 and -3 in 2018. These variations are attributed to variations in local precipitation. MW-4 did not 

appear to show seasonal variations in 2018. AE (1999) reported high groundwater elevations in MW-4 in May 

1998 (90.723 m) and July 1999 (90.62 m). These high elevations were attributed to surface water seepage into 

the well. It is unclear if this problem was rectified following the 1999 sampling event. The range of groundwater 

elevations in MW-4 for years where no seepage was thought to be present ranged from 83.12 m to 85.7 m. 

Results for water elevations in 2018 are consistent with water elevations obtained in previous sampling events.  

MW-1A and -1B are nested monitoring wells and were screened in the till/underlying bedrock interface (MW-1A – 

Deep well) and a sand and gravel unit bound above and below by glacial till (MW-1B – Shallow well). A slight 

downward gradient exists from MW-1B to MW-1A. The sand and gravel unit overlying the glacial till appears to be 

unsaturated everywhere else on Site where it was encountered (AE 1999).  
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3.2 Groundwater Quality 

Based on the inferred groundwater flow direction, MW-3 and MW-4 represent upgradient groundwater conditions 

and monitoring wells MW-1A, MW-1B and MW-2 are considered downgradient of the Landfill.  

Analytical results for all monitoring wells are compared to CSR and BC WQG. Concentrations of all parameters 

for all monitoring wells were less than the CSR standards.   

Concentrations for dissolved aluminum and manganese were greater than the BC WQG applicable guidelines for 

downgradient well MW-1B only, as outlined in Table 6. Concentrations at all other monitoring wells were lower 

than the applicable standards. 

Table 6: Groundwater exceedances of BC WQG 

Parameter/Guideline 
Dissolved 

Al Mn 

BCWQG AW - F (Long-term average) 0.05 0.61 - 4.13 

BCWQG AW - F (Short-term maximum) 0.1 0.54 - 9.37 

MW-1B Downgradient  
Mar-18 0.0209 7.62 

Oct-18 0.118 10.5 

Notes: 
All concentrations are given in mg/L 
BC WQG = BC Water Quality Guidelines 
AW – F = Aquatic Life – Freshwater 
DW = Drinking Water 
- = parameter did not exceed guideline 
Al = Aluminum, Mn = Manganese 
Underlined indicates parameter exceeds BC WQG Long Term 
Bold and grey highlight indicates parameter exceeds BC WQG Maximum 

 

3.3 Surface Water Quality 

Based on Site topography and surface water flow regime described in Section 1.4, surface water sampling 

location SW2017-2 is considered upgradient of the Landfill. SW-3 is located at the outlet of the Leachate 

Treatment Lagoon located downgradient of the Landfill (Figure 2). The surface water sample at this location 

represents leachate from the Landfill and treatment lagoon after it was allowed to dilute before discharge. 

SW2017-1 is considered downgradient of the Landfill and the Leachate Treatment Lagoon on an unnamed creek 

south of the Site.  

The analytical results for the surface water samples are tabulated and compared against the CSR and BC WQG. 

None of the samples were greater than the applicable CSR standards.  

A summary of parameters that were greater than the BC WQG are shown in Table 7.  
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Table 7: Surface water exceedances of BC WQG 

Parameter/Guideline TSS 

Total Dissolved 

Al Fe Mn P Al Fe Mn 

BCWQG AW - F (Long-term average) 0.53 - 1.86 0.05 - 
0.61 - 

4.13 

0.005-

0.015 
0.05 - 

1.88 - 

2.98 

BCWQG AW - F (Short-term 

maximum) 

25 mg/L 

(backgr. 25-250 

mg/l) 

0.1 1 
0.54 - 

9.37 
- 0.1 0.35 

3.72 - 

6.49 

SW-3 Downgradient 

May-18 

20 0.0595 4.21 7.91 0.405 0.0083 4.04 8.2 

SW2017-1 Downgradient <1 0.176 0.06 0.00178 0.00178 0.187 0.067 0.00258 

SW2017-2 Upgradient 61 1.13 1.13 0.0423 <0.05 0.263 0.071 0.0115 

SW-3 Downgradient 

Oct-18 

<3 0.0129 0.486 3.58 0.056 0.0097 0.029 3.38 

SW2017-1 Downgradient <3 0.196 0.078 0.0145 0.0145 NA NA NA 

SW2017-2 Upgradient 38.3 0.679 0.411 0.0634 0.056 NA NA NA 

Notes: 
All concentrations are given in mg/L 
BC WQG = BC Water Quality Guidelines 
AW – F = Aquatic Life – Freshwater 
- = parameter did not exceed guideline 
TSS = Total Suspended Solids, Al = Aluminum, Fe = Iron, Mn = Manganese, Phos = Phosphorous 
Underlined indicates parameter exceeds BC WQG Long Term 
Bold and grey highlight indicates parameter exceeds BC WQG Maximum 
Grey font indicates parameter did not exceeded guidelines, parameter exceeded guideline during separate sampling event  

 

3.4 Results of Quality Assurance/Quality Control Analysis 

Field duplicates, which consist of two samples collected from the same sampling location, were collected for 

surface samples in May and October 2018 to assess variability introduced through sampling and handling 

procedures. The surface water duplicate samples were collected at surface water station SW2017-2 (May 2018) 

and the groundwater duplicate samples were collected from MW-2 (October 2018). Data for the duplicate 

analyses are presented in APPENDIX D, Table D-17. 

The relative percent difference (RPD) and the difference factor (DF) were calculated in APPENDIX D, Table D-17 

for both surface water and groundwater duplicate samples. The RPD is the absolute difference between the two 

values divided by the mean concentration and should be calculated for concentrations above five times the 

method detection limit. For samples with concentrations below this threshold, two times the detection limit value is 

considered the maximum acceptable difference between duplicates.  

The surface water duplicate sample at SW2017-2 in May 2018 indicated the following calculated RPDs above the 

acceptable limit of 20%: 

 Total Suspended Solids – 113% RPD (primary sample concentration 38.3 mg/L, duplicate sample 

concentration 137 mg/L 
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 Total Aluminum – 90% RPD (primary sample concentration 0.679 mg/L, duplicate sample concentration 

1.8 mg/L) 

 Total Barium – 52% RPD (primary sample concentration 0.0158 mg/L, duplicate sample concentration 

0.0268 mg/L) 

 Total Cadmium – 65% RPD (primary sample concentration 0.0000328 mg/L, duplicate sample concentration 

0.0000642 mg/L) 

 Total Cesium – 129% RPD (primary sample concentration 0.00002 mg/L, duplicate sample concentration 

0.0000642 mg/L) 

 Total Chromium – 104% RPD (primary sample concentration 0.00113 mg/L, duplicate sample concentration 

0.00359 mg/L) 

 Total Cobalt – 45% RPD (primary sample concentration 0.00048 mg/L, duplicate sample concentration 

0.00076 mg/L) 

 Total Copper – 61% RPD (primary sample concentration 0.00188 mg/L, duplicate sample concentration 

0.00353 mg/L) 

 Total Iron – 122% RPD (primary sample concentration 0.411 mg/L, duplicate sample concentration 

1.69 mg/L) 

 Total Iron – 77% RPD (primary sample concentration 0.000154 mg/L, duplicate sample concentration 

0.000347 mg/L) 

 Total Magnesium – 48% RPD (primary sample concentration 0.618 mg/L, duplicate sample concentration 

1.01 mg/L) 

 Total Manganese – 58% RPD (primary sample concentration 0.0634 mg/L, duplicate sample concentration 

0.115 mg/L) 

 Total Nickel – 86% RPD (primary sample concentration 0.00218 mg/L, duplicate sample concentration 

0.00548 mg/L) 

 Total Potassium – 29% RPD (primary sample concentration 0.24 mg/L, duplicate sample concentration 

0.322 mg/L) 

 Total Silicon – 34% RPD (primary sample concentration 3.04 mg/L, duplicate sample concentration 

4.29 mg/L) 

 Total Titanium – 121% RPD (primary sample concentration 0.0058 mg/L, duplicate sample concentration 

0.0239 mg/L) 

 

The groundwater duplicate sample at MW-2 (October 2018) showed no parameters with RPDs above the 

acceptable limit of 20%. 
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All results exceeding QA/QC limits are below applicable standards, and higher concentrations were generally 

reported in the secondary sample. Therefore, the results are conservative, and are considered satisfactory for the 

purpose of this report. The only parameters exceeding the QA/QC limits are total metals. These exceeding 

parameters are likely indicative of sample heterogeneity and total suspended solids in each sample. The available 

sampling volume at this site is relatively low. During sampling a high sediment load could have introduced this 

apparent heterogeneity. 

In addition to the field duplicate samples, two field blank samples were submitted in May and October 2018. None 

of the parameters exceeded the QA/QC criteria in these samples. In addition to the field QA/QC samples, internal 

quality control data provided by ALS was reviewed as a quality assurance of the analytical testing procedures. 

The laboratory quality control tests consisted of method blanks, replicate samples, and analytical spikes for water 

analysis, and are provided in the Certificate of Analyses included in APPENDIX E.    

All laboratory RPDs were within the acceptable range indicating good reproducibility. The percent recovery for the 

matrix spike and spiked blank were all within the laboratory’s internal QC limits. Similarly, no detections were 

noted for method blanks, laboratory control samples or standard samples.  

Holding times were exceeded for Nitrate and Nitrite in May 2018 suggesting that these parameters are likely 

biased low.  

The results of the laboratory quality control checks met the laboratory’s internal criteria for acceptable results. 

From the QA/QC information provided, the precision and accuracy of the laboratory data is acceptable. 
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4.0 DISCUSSION 

Several forms of graphical presentation were used to evaluate spatial and temporal water quality variations and 

are shown on Figures 3 through 4. The data set considered covers 1997 through 2018. 

 

4.1 Leachate Indicator Parameters 

Typical parameters generally indicative of landfill leachate are listed below (Tchobanoglous, Theisen, and 

Vigil, 1993): 

 Biochemical oxygen demand (BOD) 

 Total organic carbon (TOC) 

 Chemical oxygen demand (COD) 

 Total suspended solids (TSS) 

 Ammonia nitrogen 

 Nitrate 

 Phosphorus (total) 

 Alkalinity as CaCO3 

 pH 

 Total hardness as CaCO3 

 Calcium 

 Magnesium 

 Potassium 

 Sodium 

 Chloride 

 Sulphate 

 Total iron 

 

A subset of these parameters was chosen to evaluate the environmental impact of the Landfill, based on previous 

work by SHA (2017) and current analysis of the available data. These parameters are listed below: 

 Conductivity (Figure 3-A) 

 Chloride (Figure 3-B) 

 Sulphate (Figure 3-C) 

 Total and Dissolved Iron (Figure 3-D) 

 Total and Dissolved Manganese (Figure 3-E) 
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4.2 Spatial and Temporal Geochemical Distribution 

Concentrations for the above-mentioned parameters were plotted for all monitoring wells and surface water 

sampling locations in May 2018 in relation to their distance from the Landfill and leachate treatment lagoon. 

Based on the figures, it appears that leachate generated from the Landfill is attenuated quickly once it leaves the 

leachate treatment lagoon. Surface water leaving the lagoon at SW-3 is characterized by elevated conductivity 

and concentrations of chloride, iron and manganese in comparison to the upstream sampling location. However, 

further downstream at SW2017-1, these constituents decline to concentrations that are generally consistent with 

concentrations at upstream sampling location SW2017-2.    

Time series plots for the following parameters were generated to compare groundwater conditions at all 

monitoring wells to leachate surface water quality at SW-3: 

 Conductivity (Figure 4-A) 

 Total and Dissolved Iron (Figure 4-B) 

 Total and Dissolved Manganese (Figure 4-C) 

 

In general, the data indicate that all parameters are relatively constant over the available sampling interval. 

Variations are apparent throughout the years and are indicative of different sampling conditions (i.e. different 

levels of precipitation, sample handling and sampling procedures). Iron (Figure 4-B) for the monitoring wells 

shows a minor increase since 2015. 

For groundwater, downgradient concentrations (MW-2 and MW-1B) are generally lower than background 

groundwater concentrations at MW-3 and MW-4, with the exception of iron and manganese. Given that iron and 

manganese are generally lower than concentrations in the leachate outlet sample SW-3, it is assumed that these 

parameters are likely affected by a local source rather than landfill leachate.  

The apparent fluctuations of manganese and the increase of iron in 2018 may be attributed to overall differences 

in precipitation and lower water levels. Water levels in all wells, with the exception of MW-4, were lower in October 

than they were in May suggesting that 2018 was generally drier than previous years and the “wet season” 

sampling in October was not a true representation of “wet season” conditions in 2018.  

 

4.3 Evaluation of Groundwater and Surface Water Quality  

As described in Section 4.2 the overall spatial and temporal analysis indicates that the Landfill generated leachate 

is quickly attenuated and does not appear to affect local groundwater and surface water. Concentrations 

downgradient of the Landfill are generally similar or lower than upgradient background concentrations. The 

highest concentrations of parameters are measured in SW-3 and appear to be quickly attenuated. None of the 

surface water samples were greater than the applicable CSR standards. 

Groundwater at site appears to show little impact from leachate generated by the Landfill. All parameters were 

below the applicable guidelines and regulations, with the exception of dissolved aluminum and manganese in 

groundwater. These parameters may originate from natural sources in the glacial till unit underlying the majority of 

the Landfill. 



27 June 2019 18113754-002-R-Rev1 

 

 

 
 17 

 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

Outlet water from the leachate treatment lagoon exceeds the BC WQG for selected constituents. However, it 

appears that leachate is being attenuated and is not impacting surface water further downstream, nor 

groundwater downgradient of the Landfill and the treatment lagoon. Groundwater in the till unit, which underlies 

the majority of the Landfill, shows little to no impact from Landfill leachate. Most exceedances of applicable 

guidelines and regulations in groundwater appear to be the result of natural processes.  

All analytical results obtained in 2018 follow historic trends and confirm previous findings by SHA (2017). The 

quality control duplicate sample collected at the surface water location SW2017-2 in May 2018 indicated several 

total metal parameters that showed poor reproducibility. These results are likely indicative of sample 

heterogeneity and total suspended solids in each sample. The available sampling volume at this site is relatively 

low. During sampling a high sediment load could have introduced this apparent heterogeneity. 

Recommendations for improving quality assurance in the RDKS landfill sampling program are presented below. 

 Laboratory analytical results should be evaluated immediately following the receipt of data. This will allow the 

laboratory to potentially re-analyze samples should doubts exist regarding the quality of the samples  

(i.e. poor RPD of duplicate pairs, detection of parameters in field blanks, unusual concentrations for 

parameters). 

 Duplicate samples should be collected at locations with the highest impact to water quality, to better evaluate 

sample collection and handling procedures. Parent and duplicate sample bottles should be filled 

simultaneously. To accomplish this, the parent sample should be filled to about half the volume, followed by 

the duplicate sample bottle to about the same volume. The process should be repeated until both bottles are 

filled. By filling sampling containers in this fashion, the sampling media will not be as strongly impacted by 

other factors such as suspended sediment. 
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Groundwater Wells and Aquifers

Well Summary

Location Information

Well Activity

There are no records to show

Well Completion Data

Lithology

0.00 21.00

Well Tag Number: 100823 Well Status: New Observation Well Number:

Well Identification Plate Number: Well Class: Water Supply Observation Well Status:

Owner Name: KEN DREY Well Subclass: Environmental Monitoring System (EMS) ID:

Licensed Status: Unlicensed Intended Water Use: Private Domestic Aquifer Number:

Alternative specs submitted (if required): No

Street Address:

Town/City:

Legal Description:

Lot 12

Plan 7577

District Lot

Block

Section

Township

Range

Land District 06

Property Identification Description 

(PID)

7873069

Description of Well Location: SAN-DINERS TRUCKING - TRAILER & SHOP. 

Geographic Coordinates - North American Datum of 1983 (NAD 83)

Latitude: 56.055736 Longitude: -129.249944

UTM Easting: 484434 UTM Northing: 6212311

Zone: 9 Location Accuracy Code:

Activity Type Work Start Date Work End Date Drilling Company

Total Depth Drilled: 40.00 feet Static Water Level (BTOC): Well Cap:

Finished Well Depth: 40.00 feet Estimated Well Yield: Well Disinfected: No

Final Casing Stick Up: Artesian Flow: Drilling Method:

Depth to Bedrock: 21.00 feet Artesian Pressure: Orientation of Well: vertical

Ground elevation: Method of determining elevation:

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

+

−

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, Geo

Page 1 of 4Groundwater Wells and Aquifers - Province of British Columbia

2019-04-05https://apps.nrs.gov.bc.ca/gwells/well/100823



21.00 40.00 Soft

Casing Details

There are no records to show

Surface Seal and Backfill Details

Liner Details

Screen Details

Well Development

Well Yield

No well yield data available.

Well Decommission Information

Comments

No comments submitted 

Alternative Specs Submitted: No 

Documents

Disclaimer

The information provided should not be used as a basis for making financial or any other commitments. The Government of British Columbia accepts no liability for 

the accuracy, availability, suitability, reliability, usability, completeness or timeliness of the data or graphical depictions rendered from the data. 

From (ft bgl) To (ft bgl) Raw Data Description Moisture Colour Hardness Observations Water Bearing Flow Estimate (USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Backfill Material Above Surface Seal:

Surface Seal Installation Method: Backfill Depth:

Surface Seal Thickness:

Surface Seal Depth:

Liner Material:

Liner Diameter: Liner Thickness:

Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:

Type:

Material:

Opening:

Bottom:

Installed Screens

There are no records to show

From To Internal Diameter Assembly Type Slot Size

Developed by: Development Total Duration:

Finished Well Depth: 40.00 feet Sealant Material:

Reason for Decommission: Backfill Material:

Method of Decommission: Decommission Details:

• WTN 100823_Well Record.pdf

Page 2 of 4Groundwater Wells and Aquifers - Province of British Columbia

2019-04-05https://apps.nrs.gov.bc.ca/gwells/well/100823



Groundwater Wells and Aquifers

Well Summary

Location Information

Well Activity

There are no records to show

Well Completion Data

Lithology

Well Tag Number: 109966 Well Status: New Observation Well Number:

Well Identification Plate Number: 39304 Well Class: Water Supply Observation Well Status:

Owner Name: BRENT OR DEAN SCHMIDT Well Subclass: Environmental Monitoring System (EMS) ID:

Licensed Status: Unlicensed Intended Water Use: Private Domestic Aquifer Number:

Alternative specs submitted (if required): No

Street Address: 110 MEZIADIN CRESENT

Town/City: MEZIADIN LAKE

Legal Description:

Lot 10

Plan 7577

District Lot 2456

Block

Section

Township

Range

Land District 06

Property Identification Description 

(PID)

Description of Well Location: WELL DESCRIPTION NOT PROVIDED 

Geographic Coordinates - North American Datum of 1983 (NAD 83)

Latitude: 56.05486 Longitude: -129.251753

UTM Easting: 484321 UTM Northing: 6212214

Zone: 9 Location Accuracy Code:

Activity Type Work Start Date Work End Date Drilling Company

Total Depth Drilled: 75.00 feet Static Water Level (BTOC): 19.00 feet Well Cap: 6 INCH WTC

Finished Well Depth: 71.50 feet Estimated Well Yield: 3.000 USGPM Well Disinfected: Yes

Final Casing Stick Up: 18.000 inches Artesian Flow: Drilling Method:

Depth to Bedrock: Artesian Pressure: Orientation of Well: vertical

Ground elevation: Method of determining elevation:

From (ft 

bgl)

To (ft 

bgl) Raw Data Description Moisture Colour Hardness Observations

Water Bearing Flow Estimate 

(USGPM)

+

−

1 km
3000 ft Leaflet | Powered by Esri | Government of British Columbia, DataBC, Geo

Page 1 of 5Groundwater Wells and Aquifers - Province of British Columbia

2019-04-05https://apps.nrs.gov.bc.ca/gwells/well/109966



0.00 15.00 SILT & FINE SAND brown Soft

15.00 22.00 FINE-MEDIUM SAND TRACES 

OF SILT

grey Medium WATER BEARING 18-

22FT

22.00 24.00 medium grey Medium DRY

24.00 75.00 MEDIUM HARD grey

Casing Details

0.00 75.00 Steel 6.000 0.219 Yes

6.50 61.50 Plastic 4.940 No

Surface Seal and Backfill Details

Liner Details

Screen Details

Well Development

Well Yield

No well yield data available.

Well Decommission Information

Comments

SCREEN TYPE: PVC WELL LINER; SLOT SIZE AT 51.5-71.5FT: ZIP CUT VERTICALS; SCREEN BOTTOM: CAPPED 

Alternative Specs Submitted: No 

Documents

From (ft 

bgl)

To (ft 

bgl) Raw Data Description Moisture Colour Hardness Observations

Water Bearing Flow Estimate 

(USGPM)

From (ft) To (ft) Casing Type Casing Material Diameter Wall Thickness Drive Shoe

Surface Seal Material: Bentonite clay Backfill Material Above Surface Seal:

Surface Seal Installation Method: Poured Backfill Depth:

Surface Seal Thickness:

Surface Seal Depth:

Liner Material: PVC

Liner Diameter: Liner Thickness:

Liner from: Liner to:

Liner perforations

There are no records to show

From To

Intake Method:

Screen

Type: Pipe size

Material: Plastic

Opening: Slotted

Bottom: Other

Installed Screens

6.50 ft 11.50 ft 4.94

11.50 ft 31.50 ft 4.94 0.02

31.50 ft 51.50 ft 4.94

51.50 ft 71.50 ft 4.94

From To Internal Diameter Assembly Type Slot Size

Developed by: Development Total Duration: 1.00 hours

Finished Well Depth: 71.50 feet Sealant Material:

Reason for Decommission: Backfill Material:

Method of Decommission: Decommission Details:

No additional documentation available for this well. 

Page 2 of 5Groundwater Wells and Aquifers - Province of British Columbia

2019-04-05https://apps.nrs.gov.bc.ca/gwells/well/109966
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Analytical Results 

 

 

 



 2019‐06‐24 Table D‐1: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A
Laboratory ID - - - - - - - - - - L2097663-1 L2183746-1
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - 7.42 7.83
Temperature - °C - - - - - - - - - - 7.9 6.7
Conductivity - uS/cm - - - - - - - - - - 469.3 452.2
Water level - m - - - - - - - - - - 6.77 8.63
Dissolved Oxygen - mg/L - - - - - - - - - - 3.1 8.5
Oxidation Reduction Potential - mV - - - - - - - - - - 255.4 402.4
Conventional Parameters
Conductivity - uS/cm 600 715 972 1020 743 602 743 737 716 721 670 690
Hardness (Total as CaCO3) - mg/L - 5580 307 290 158 205 158 168 158 155 162 171
Hardness (Dissolved as CaCO3) - mg/L 159 164 332 290 - 197 - - - - - -
pH - pH 7.9 8.1 8.2 8.1 8.1 7.5 8.1 7.9 7.9 7.9 - 8.39
Total Suspended Solids - mg/L - 31300 - - - - - - - - - -
Total Dissolved Solids - mg/L 393 - 658 674 460 330 460 450 450 350 487 452
Alkalinity, Total (as CaCO3) - mg/L 198 - 239 251 260 290 260 250 250 250 241 239
Ammonia, Total (as N) 1.31 - 11.3 mg/L - - 0.032 1.52 1.26 6.92 1.26 1.3 0.08 0.2 0.0827 0.0532
Bromide (Br) - mg/L - 0.1 0.1 0.1 - - - - - - - -
Chloride (Cl) 1500 mg/L 11.2 3.4 3.9 2.3 2.5 2.1 2.5 2.3 2.1 2.8 1.33 <2.5
Fluoride (F) 2.0-3.0 (e) mg/L 0.32 - - - - <0.10 - - 0.2 0.19 0.19 0.17
Nitrate (as N) 400 mg/L 0.1 - 0.107 0.054 - - - - - - 0.138 0.145
Nitrite (as N) 0.2 - 2.0 (h) mg/L 0.01 - 0.004 0.018 - - - - - - <0.0010 <0.0050
Nitrate + Nitrite (as N) - mg/L - - 0.111 0.072 0.102 0.131 0.102 0.273 - 0.11 0.138 0.145
Total Kjeldahl Nitrogen - mg/L - - 3.19 1.4 2.54 10.7 2.54 7.3 1.33 5.43 4.05 0.167
Phosphorus (P)-Total - mg/L - - 15.6 7.99 - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 99 135 288 285 144 27.5 144 135 135 127 135 130
Biological Oxygen Demand (BOD) - mg/L - 6 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - mg/L - 28 23 10 142 <20 142 140 35 119 114 <20
Total Metals
Aluminum - mg/L - 671 0.0399 27.2 - - - - - - - -
Antimony 0.09 mg/L - 0.000899 0.000504 0.000694 - - - - - - - -
Arsenic 0.05 mg/L - 0.182 0.0011 0.0107 - - - - - - - -
Barium 10 mg/L - 7.72 0.172 0.303 - - - - - - - -
Beryllium 0.0015 mg/L - 0.0187 0.00002 0.0018 - - - - - - - -
Bismuth - mg/L - 0.00002 0.00002 0.00002 - - - - - - - -
Boron 12 mg/L - 0.213 0.09 0.081 - - - - - - - -
Cadmium 0.0005 - 0.004 mg/L - 0.0229 0.00012 0.00182 - - - - - - - -
Calcium - mg/L - 837 89.8 136 - 66.1 - - - - - -
Chromium 0.01 mg/L - 2.49 0.0002 0.0805 - - - - - - - -
Cobalt 0.04 mg/L - 0.722 0.000882 0.0853 - - - - - - - -
Copper 0.02 - 0.09 mg/L - 21.4 0.00107 0.158 - - - - - - - -
Iron - mg/L - 1.7 0.228 23.1 - - - - - - - -
Lead 0.04 - 0.16 mg/L - 0.324 0.00007 0.0237 - - - - - - - -
Lithium - mg/L - 0.893 0.00406 0.038 - - - - - - - -
Magnesium - mg/L - 847 20.1 29.1 - 9.7 - - - - - -
Manganese - mg/L - 61.1 0.514 7.09 - - - - - - - -
Mercury 0.00025 mg/L - - 0.00005 0.00005 - - - - - - - -
Molybdenum 10 mg/L - 0.0502 0.0121 0.0139 - - - - - - - -
Nickel 0.25 - 1.5 mg/L - 3.52 0.00304 0.193 - - - - - - - -
Phosphorus                    - mg/L - 36.9 0.1 3.2 - - - - - - - -
Potassium                     - mg/L - 78 3 6 - - - - - - - -
Selenium 0.02 mg/L - 0.02 0.0007 0.0003 - - - - - - - -
Silver 0.0005 - 0.015 mg/L - 0.00793 0.00002 0.00005 - - - - - - - -
Sodium - mg/L - 176 92.3 124 - - - - - - - -
Strontium - mg/L - 3.54 0.878 1.09 - - - - - - - -
Sulfur - mg/L - 109 99 92.7 - - - - - - - -
Tellurium                     - mg/L - 0.5 0.05 - - - - - - - - -
Thallium 0.003 mg/L - 0.00291 0.000033 0.000161 - - - - - - - -
Tin - mg/L - 0.00001 0.00001 0.00013 - - - - - - - -
Titanium                      1 mg/L - 0.003 0.003 0.003 - - - - - - - -
Uranium 0.085 mg/L - 0.00386 0.00386 0.0042 - - - - - - - -
Vanadium - mg/L - 0.00119 0.00119 0.0739 - - - - - - - -
Zinc 0.075 - 38.1 mg/L - 0.0001 0.0001 0.321 - - - - - - - -
Zirconium                     - mg/L - 0.005 0.005 - - - - - - - - -
Dissolved Metals
Aluminum - mg/L 0.2 0.0015 0.0015 0.008 0.015 <0.005 0.015 0.007 <0.0050 0.0063 0.0101 0.0091
Antimony 0.09 mg/L 0.2 0.000473 0.000473 0.000315 0.0004 <0.0001 0.0004 0.0008 0.00035 0.0005 0.00043 0.00031
Arsenic 0.05 mg/L 0.2 0.001 0.001 0.0014 0.002 <0.0005 0.002 0.0021 0.00064 0.00074 0.0017 0.00089
Barium 10 mg/L 0.26 0.176 0.176 0.124 0.068 0.113 0.068 0.295 0.129 0.0531 0.0625 0.0526
Beryllium 0.0015 mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - mg/L 0.1 0.00002 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 12 mg/L 0.1 0.084 0.084 0.073 0.083 0.023 0.083 0.093 0.085 0.0734 0.067 0.071
Cadmium 0.0005 - 0.004 mg/L 0.01 0.00011 0.00011 0.00007 0.00003 <0.00001 0.00003 0.00005 0.000072 <0.000010 0.000204 0.0000225
Calcium - mg/L 47.2 97.5 97.5 85.6 45.6 65.4 45.6 48.3 45.6 44.2 46.6 49.1
Cesium - mg/L - - - - - - - - - - <0.000010 <0.000010
Chromium 0.01 mg/L 0.01 0.0002 0.0002 0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00015 0.00014
Cobalt 0.04 mg/L 0.01 0.000834 0.000834 0.00103 0.00067 0.00054 0.00067 0.0008 0.00062 0.00074 0.00064 0.00057
Copper 0.02 - 0.09 mg/L 0.01 0.00069 0.00069 0.00189 0.0018 <0.0002 0.0018 0.0143 0.00801 <0.00040 0.00061 <0.00020
Iron - mg/L 0.06 0.005 0.005 0.007 <0.010 0.018 <0.010 <0.010 <0.010 <0.010 0.213 0.367
Lead 0.04 - 0.16 mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - mg/L 0.01 0.00392 0.00392 0.00488 0.0078 0.0013 0.0078 0.0031 0.00324 0.0042 0.0037 0.0039
Magnesium - mg/L 9.94 21.5 21.5 19.2 10.7 8.11 10.7 11.6 10.7 10.8 11.1 11.7
Manganese - mg/L 0.904 0.521 0.521 0.584 0.792 3.77 0.792 0.948 0.314 0.567 0.542 0.988
Mercury 0.00025 mg/L - 0.00005 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 10 mg/L 0.3 0.0118 0.0118 0.0133 0.0254 0.001 0.0254 0.029 0.0253 0.0295 0.0194 0.0156
Nickel 0.25 - 1.5 mg/L 0.02 0.0028 0.0028 0.0024 0.0045 0.0028 0.0045 0.0034 0.00316 0.00477 0.00194 0.00138
Phosphorus - mg/L 0.3 0.1 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - mg/L 3 3 3 4 2.52 2.23 2.52 2.55 2.37 2.24 2.43 2.31
Rubidium - mg/L - - - - - - - - - - 0.00037 0.00032
Selenium 0.02 mg/L 0.2 0.0004 0.0004 0.0003 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.000066 0.00008
Silicon - mg/L - - - - - - - - 3.7 3.5 3.87 3.79
Silver 0.0005 - 0.015 mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - mg/L 71 96.7 96.7 125 98 39 98 91.8 99.2 103 99.7 94.6
Strontium - mg/L 0.241 0.883 0.883 0.85 - - - - 0.515 0.505 0.542 0.614
Sulfur - mg/L - 92 92 98.6 - - - - 42.3 41 45.5 51.3
Tellerium - mg/L - 0.05 0.05 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.003 mg/L 0.1 0.000033 0.000033 0.000039 <0.00002 <0.00002 <0.00002 <0.00002 0.000029 <0.000020 <0.000010 <0.000010
Thorium - mg/L - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - mg/L 0.3 0.00001 0.00001 0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00010 <0.00010
Titanium 1 mg/L 0.01 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 0.00051 0.00037
Tungsten - mg/L - - - - - - - - - - <0.00010 <0.00010
Uranium 0.085 mg/L - 0.00389 0.00389 0.00386 0.00361 0.00012 0.00361 0.00285 0.00299 0.00374 0.003 0.00241
Vanadium - mg/L 0.03 0.00108 0.00108 0.00059 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 0.00073 <0.00050
Zinc 0.075 - 2.4 mg/L 0.038 0.0001 0.0001 0.0012 <0.004 <0.004 <0.004 0.017 0.0208 <0.0040 0.0048 <0.0010
Zirconium - mg/L - 0.005 0.005 0.005 - - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

MW-1A
Meziadin Landfill

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d d 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐2: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A MW-1A
Laboratory ID - - - - - - - - - - L2097663-1 L2183746-1
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - - 7.42 7.83
Temperature - - °C - - - - - - - - - - 7.9 6.7
Conductivity - - uS/cm - - - - - - - - - - 469.3 452.2
Water level - - m - - - - - - - - - - 6.77 8.63
Dissolved Oxygen - - mg/L - - - - - - - - - - 3.1 8.5
Oxidation Reduction Potential - - mV - - - - - - - - - - 255.4 402.4
Conventional Parameters
Conductivity - - uS/cm 600 715 972 1020 743 602 743 737 716 721 670 690
Hardness (Total as CaCO3) - - mg/L - 5580 307 290 158 205 158 168 158 155 162 171
Hardness (Dissolved as CaCO3) - - mg/L 159 164 332 290 - 197 - - - - - -
pH 6.5-9.0 - - 7.9 8.1 8.2 8.1 8.1 7.5 8.1 7.9 7.9 7.9 - 8.39

Total Suspended Solids - 25 mg/L (backgr. 25-
250 mg/l) mg/L - 31300 - - - - - - - - - -

Total Dissolved Solids - - mg/L 393 - 658 674 460 330 460 450 450 350 487 452
Alkalinity, Total (as CaCO3) - - mg/L 198 - 239 251 260 290 260 250 250 250 241 239
Ammonia, Total (as N) 0.461 - 1.85 pH/T* 2.4 - 12.7 pH/T* mg/L - - 0.032 1.52 1.26 6.92 1.26 1.3 0.08 0.2 0.0827 0.0532
Bromide (Br) - - mg/L - 0.1 0.1 0.1 - - - - - - - -
Chloride (Cl) 150 600 mg/L 11.2 3.4 3.9 2.3 2.5 2.1 2.5 2.3 2.1 2.8 1.33 <2.5
Fluoride (F) - 1.51 - 2.95 H mg/L 0.32 - - - - <0.10 - - 0.2 0.19 0.19 0.17
Nitrate (as N) 3 32.8 mg/L 0.1 - 0.107 0.054 - - - - - - 0.138 0.145
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L 0.01 - 0.004 0.018 - - - - - - <0.0010 <0.0050
Nitrate + Nitrite (as N) - - mg/L - - 0.111 0.072 0.102 0.131 0.102 0.273 - 0.11 0.138 0.145
Total Kjeldahl Nitrogen - - mg/L - - 3.19 1.4 2.54 10.7 2.54 7.3 1.33 5.43 4.05 0.167
Phosphorus (P)-Total - - mg/L - - 15.6 7.99 - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 99 135 288 285 144 27.5 144 135 135 127 135 130
Biological Oxygen Demand (BOD) - - mg/L - 6 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - - mg/L - 28 23 10 142 <20 142 140 35 119 114 <20
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L - 671 0.0399 27.2 - - - - - - - -
Antimony 0.009 - mg/L - 0.000899 0.000504 0.000694 - - - - - - - -
Arsenic 0.005 - mg/L - 0.182 0.0011 0.0107 - - - - - - - -
Barium 1 - mg/L - 7.72 0.172 0.303 - - - - - - - -
Beryllium 0.00013 - mg/L - 0.0187 0.00002 0.0018 - - - - - - - -
Bismuth - - mg/L - 0.00002 0.00002 0.00002 - - - - - - - -
Boron 1.2 - mg/L - 0.213 0.09 0.081 - - - - - - - -
Cadmium 0.00046 - 0.00408 H 0.00176 - 0.03703 H mg/L - 0.0229 0.00012 0.00182 - - - - - - - -
Calcium - - mg/L - 837 89.8 136 - 66.1 - - - - - -
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 2.49 0.0002 0.0805 - - - - - - - -
Cobalt 0.004 0.11 mg/L - 0.722 0.000882 0.0853 - - - - - - - -
Copper 0.002 H 0.002 H mg/L - 21.4 0.00107 0.158 - - - - - - - -
Iron - 1 mg/L - 1.7 0.228 23.1 - - - - - - - -
Lead 0.0157 - 0.5361 H 0.3166 - 13.6583 H mg/L - 0.324 0.00007 0.0237 - - - - - - - -
Lithium - - mg/L - 0.893 0.00406 0.038 - - - - - - - -
Magnesium - - mg/L - 847 20.1 29.1 - 9.7 - - - - - -
Manganese 0.605 H 0.54 H mg/L - 61.1 0.514 7.09 - - - - - - - -
Mercury 0.0001 - mg/L - - 0.00005 0.00005 - - - - - - - -
Molybdenum 2 - mg/L - 0.0502 0.0121 0.0139 - - - - - - - -
Nickel 0.025-0.15 - mg/L - 3.52 0.00304 0.193 - - - - - - - -
Phosphorus                    0.005-0.015 - mg/L - 36.9 0.1 3.2 - - - - - - - -
Potassium                     - - mg/L - 78 3 6 - - - - - - - -
Selenium 0.002 - mg/L - 0.02 0.0007 0.0003 - - - - - - - -
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - 0.00793 0.00002 0.00005 - - - - - - - -
Sodium - - mg/L - 176 92.3 124 - - - - - - - -
Strontium - - mg/L - 3.54 0.878 1.09 - - - - - - - -
Sulfur - - mg/L - 109 99 92.7 - - - - - - - -
Tellurium                     - - mg/L - 0.5 0.05 - - - - - - - - -
Thallium 0.0008 - mg/L - 0.00291 0.000033 0.000161 - - - - - - - -
Tin - - mg/L - 0.00001 0.00001 0.00013 - - - - - - - -
Titanium                      - - mg/L - 0.003 0.003 0.003 - - - - - - - -
Uranium 0.0085 - mg/L - 0.00386 0.00386 0.0042 - - - - - - - -
Vanadium - - mg/L - 0.00119 0.00119 0.0739 - - - - - - - -
Zinc 0.0075 H 0.033 H mg/L - 0.0001 0.0001 0.321 - - - - - - - -
Zirconium                     - - mg/L - 0.005 0.005 - - - - - - - - -
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.2 0.0015 0.0015 0.008 0.015 <0.005 0.015 0.007 <0.0050 0.0063 0.0101 0.0091
Antimony 0.009 - mg/L 0.2 0.000473 0.000473 0.000315 0.0004 <0.0001 0.0004 0.0008 0.00035 0.0005 0.00043 0.00031
Arsenic 0.005 - mg/L 0.2 0.001 0.001 0.0014 0.002 <0.0005 0.002 0.0021 0.00064 0.00074 0.0017 0.00089
Barium - - mg/L 0.26 0.176 0.176 0.124 0.068 0.113 0.068 0.295 0.129 0.0531 0.0625 0.0526
Beryllium - - mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L 0.1 0.00002 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 1.2 - mg/L 0.1 0.084 0.084 0.073 0.083 0.023 0.083 0.093 0.085 0.0734 0.067 0.071
Cadmium 0.00029 - 0.00408 H 0.00092 - 0.03703 H mg/L 0.01 0.00011 0.00011 0.00007 0.00003 <0.00001 0.00003 0.00005 0.000072 <0.000010 0.000204 0.0000225
Calcium - - mg/L 47.2 97.5 97.5 85.6 45.6 65.4 45.6 48.3 45.6 44.2 46.6 49.1
Cesium - - mg/L - - - - - - - - - - <0.000010 <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.01 0.0002 0.0002 0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00015 0.00014
Cobalt 0.004 0.11 mg/L 0.01 0.000834 0.000834 0.00103 0.00067 0.00054 0.00067 0.0008 0.00062 0.00074 0.00064 0.00057
Copper 0.0062 - 0.2232 H 0.01657 - 0.52652 H mg/L 0.01 0.00069 0.00069 0.00189 0.0018 <0.0002 0.0018 0.0143 0.00801 <0.00040 0.00061 <0.00020
Iron - 0.35 mg/L 0.06 0.005 0.005 0.007 <0.010 0.018 <0.010 <0.010 <0.010 <0.010 0.213 0.367
Lead 0.00887 - 0.53609 H 0.14263 - 13.65826 H mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - - mg/L 0.01 0.00392 0.00392 0.00488 0.0078 0.0013 0.0078 0.0031 0.00324 0.0042 0.0037 0.0039
Magnesium - - mg/L 9.94 21.5 21.5 19.2 10.7 8.11 10.7 11.6 10.7 10.8 11.1 11.7
Manganese 1.287 - 25.157 H 2.2481 - 62.0316 H mg/L 0.904 0.521 0.521 0.584 0.792 3.77 0.792 0.948 0.314 0.567 0.542 0.988
Mercury 0.0001 - mg/L - 0.00005 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 2 - mg/L 0.3 0.0118 0.0118 0.0133 0.0254 0.001 0.0254 0.029 0.0253 0.0295 0.0194 0.0156
Nickel 0.025-0.15 - mg/L 0.02 0.0028 0.0028 0.0024 0.0045 0.0028 0.0045 0.0034 0.00316 0.00477 0.00194 0.00138
Phosphorus 0.005-0.015 - mg/L 0.3 0.1 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - - mg/L 3 3 3 4 2.52 2.23 2.52 2.55 2.37 2.24 2.43 2.31
Rubidium - - mg/L - - - - - - - - - - 0.00037 0.00032
Selenium 0.002 - mg/L 0.2 0.0004 0.0004 0.0003 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.000066 0.00008
Silicon - - mg/L - - - - - - - - 3.7 3.5 3.87 3.79
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - - mg/L 71 96.7 96.7 125 98 39 98 91.8 99.2 103 99.7 94.6
Strontium - - mg/L 0.241 0.883 0.883 0.85 - - - - 0.515 0.505 0.542 0.614
Sulfur - - mg/L - 92 92 98.6 - - - - 42.3 41 45.5 51.3
Tellerium - - mg/L - 0.05 0.05 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.0008 - mg/L 0.1 0.000033 0.000033 0.000039 <0.00002 <0.00002 <0.00002 <0.00002 0.000029 <0.000020 <0.000010 <0.000010
Thorium - - mg/L - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - - mg/L 0.3 0.00001 0.00001 0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00010 <0.00010
Titanium - - mg/L 0.01 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 0.00051 0.00037
Tungsten - - mg/L - - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - 0.00389 0.00389 0.00386 0.00361 0.00012 0.00361 0.00285 0.00299 0.00374 0.003 0.00241
Vanadium - - mg/L 0.03 0.00108 0.00108 0.00059 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 0.00073 <0.00050
Zinc 0.056 - 4.125 H 0.082 - 4.151 mg/L 0.038 0.0001 0.0001 0.0012 <0.004 <0.004 <0.004 0.017 0.0208 <0.0040 0.0048 <0.0010
Zirconium - - mg/L - 0.005 0.005 0.005 - - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units
MW-1A

Meziadin Landfill
BC WQG Aquatic Life -

Freshwater
(Chronic - Long-term 

average)

No
te

s

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

No
te

s
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 2019‐06‐24 Table D‐3: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B
Laboratory ID - - - - - - - - - - L2097663-2 L2183746-2
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - 5.86 7.13
Temperature - °C - - - - - - - - - - 7.5 7.1
Conductivity - uS/cm - - - - - - - - - - 264.9 232.2
Water level - m - - - - - - - - - - 2.62 3.26
Dissolved Oxygen - mg/L - - - - - - - - - - 2.9 7.9
Oxidation Reduction Potential - mV - - - - - - - - - - 270.1 402.7
Conventional Parameters
Conductivity - uS/cm 254 441 442 437 385 351 385 392 396 450 361 384
Hardness (Total as CaCO3) - mg/L 116 652 236 200 168 146 168 171 171 208 175 189
Hardness (Dissolved as CaCO3) - mg/L - 267 260 200 - 128 - - - - - -
pH - pH 7.9 7.3 - 7.3 7.6 6.8 7.6 6.8 6.4 6.6 - 7.24
Total Suspended Solids - mg/L - 9290 - - - - - - - - - -
Total Dissolved Solids - mg/L 143 - 248 260 340 220 340 270 260 220 237 242
Alkalinity, Total (as CaCO3) - mg/L 124 - 240 235 200 180 200 210 210 240 209 213
Ammonia, Total (as N) 1.31 - 18.5 mg/L - - 0.005 0.02 0.076 0.14 0.076 0.21 0.28 0.26 0.269 0.34
Bromide (Br) - mg/L - 0.1 0.1 0.1 - - - - - - - -
Chloride (Cl) 1500 mg/L 0.9 0.8 1.1 0.5 2 <1.0 2 <1.0 <1.0 <1.0 0.55 <0.50
Fluoride (F) 2.0-3.0 (e) mg/L 0.22 - - - - <0.10 - - <0.10 <0.10 0.07 0.066
Nitrate (as N) 400 mg/L 0.01 - 0.002 0.003 - - - - - - 0.17 0.0481
Nitrite (as N) 0.2 - 2.0 (h) mg/L 0.01 - 0.002 0.002 - - - - - - 0.0058 0.0012
Nitrate + Nitrite (as N) - mg/L - - 0.002 0.003 0.36 0.692 0.36 0.297 0.374 0.19 0.176 0.0492
Total Kjeldahl Nitrogen - mg/L - - 1.66 0.16 1.78 0.72 1.78 4.4 2.48 4.53 1.94 0.505
Phosphorus (P)-Total - mg/L - - 9.51 7.03 - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 7 2.8 2.6 4 9.5 6.6 9.5 4.7 5.8 6.7 5.74 6.17
Biological Oxygen Demand (BOD) - mg/L - 6 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - mg/L - 20 15 24 108 23 108 82 202 194 71 25
Total Metals
Aluminum - mg/L - 18.6 0.0371 8.46 - - - - - - - -
Antimony 0.09 mg/L - 0.000497 0.000152 0.000214 - - - - - - - -
Arsenic 0.05 mg/L - 0.0047 0.0003 0.0039 - - - - - - - -
Barium 10 mg/L - 1.43 0.593 1.53 - - - - - - - -
Beryllium 0.0015 mg/L - 0.00211 0.00002 0.00137 - - - - - - - -
Bismuth - mg/L - 0.00002 0.00002 0.00002 - - - - - - - -
Boron 12 mg/L - 0.033 0.008 0.008 - - - - - - - -
Cadmium 0.0005 - 0.004 mg/L - 0.00255 0.00079 0.0015 - - - - - - - -
Calcium - mg/L - 102 75.3 84 - 44.5 - - - - - -
Chromium 0.01 mg/L - 0.0506 0.0004 0.0112 - - - - - - - -
Cobalt 0.04 mg/L - 0.0749 0.0141 0.0472 - - - - - - - -
Copper 0.02 - 0.09 mg/L - 0.21 0.00505 0.163 - - - - - - - -
Iron - mg/L - 289 0.144 55.2 - - - - - - - -
Lead 0.04 - 0.16 mg/L - 0.0271 0.00004 0.0252 - - - - - - - -
Lithium - mg/L - 0.0291 0.00381 0.0166 - - - - - - - -
Magnesium - mg/L - 96.6 11.6 26.2 - 8.5 - - - - - -
Manganese - mg/L - 12.6 9.94 12.3 - - - - - - - -
Mercury 0.00025 mg/L - - 0.00005 0.00005 - - - - - - - -
Molybdenum 10 mg/L - 0.00248 0.00062 0.00052 - - - - - - - -
Nickel 0.25 - 1.5 mg/L - 0.169 0.0308 0.0995 - - - - - - - -
Phosphorus                    - mg/L - 6.5 0.1 3.4 - - - - - - - -
Potassium                     - mg/L - 8 1 1 - - - - - - - -
Selenium 0.02 mg/L - 0.0023 0.0003 0.0007 - - - - - - - -
Silver 0.0005 - 0.015 mg/L - 0.00006 0.00002 0.00005 - - - - - - - -
Sodium - mg/L - 7.49 4.55 5.33 - - - - - - - -
Strontium - mg/L - 0.548 0.425 0.476 - - - - - - - -
Sulfur - mg/L - 8.9 0.7 1.4 - - - - - - - -
Tellurium                     - mg/L - 0.05 0.05 - - - - - - - - -
Thallium 0.003 mg/L - 0.000141 0.000026 0.000096 - - - - - - - -
Tin - mg/L - 0.00003 0.00001 0.00003 - - - - - - - -
Titanium                      1 mg/L - 0.00207 0.003 0.006 - - - - - - - -
Uranium 0.085 mg/L - 0.0162 0.000207 0.000616 - - - - - - - -
Vanadium - mg/L - 1.84 0.00089 0.0299 - - - - - - - -
Zinc 0.075 - 38.1 mg/L - 4.58 0.0051 0.152 - - - - - - - -
Zirconium                     - mg/L - 0.05 0.005 - - - - - - - - -
Dissolved Metals
Aluminum - mg/L 0.2 0.0042 0.0038 0.0036 0.009 <0.005 0.009 0.005 0.0074 0.0075 0.0209 0.118
Antimony 0.09 mg/L 0.2 0.000885 0.000143 0.000191 0.0002 0.0001 0.0002 0.0005 0.00027 0.00033 <0.00010 0.00011
Arsenic 0.05 mg/L 0.2 0.0008 0.0003 0.0003 0.0025 <0.0005 0.0025 0.0044 0.00371 0.00187 0.00129 0.00227
Barium 10 mg/L 0.25 0.0869 0.612 0.559 0.329 0.066 0.329 0.672 0.506 0.676 0.403 0.543
Beryllium 0.0015 mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - mg/L 0.1 0.00002 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 12 mg/L 0.1 0.072 0.008 0.008 0.037 0.012 0.037 0.06 0.032 0.0184 <0.010 <0.010
Cadmium 0.0005 - 0.004 mg/L 0.01 0.00011 0.0008 0.0005 0.00019 0.00059 0.00019 0.00022 0.000395 0.000372 0.00007 0.0000567
Calcium - mg/L 34.5 48.1 83 63.1 50.6 38.6 50.6 50.4 50.8 62.1 52.2 57
Cesium - mg/L - - - - - - - - - - 0.000011 0.000018
Chromium 0.01 mg/L 0.01 0.003 0.0006 0.0002 0.0006 <0.0005 0.0006 0.0005 0.00058 <0.00050 0.00027 0.00043
Cobalt 0.04 mg/L 0.01 0.0039 0.0139 0.011 0.00338 0.0008 0.00338 0.00775 0.0117 0.0134 0.0117 0.0142
Copper 0.02 - 0.09 mg/L 0.01 0.00272 0.0046 0.00354 0.0186 0.0007 0.0186 0.0296 0.0271 0.00226 0.0006 0.00055
Iron - mg/L 0.1 0.005 0.005 0.005 0.012 0.017 0.012 <0.010 <0.010 0.013 2.16 3.27
Lead 0.04 - 0.16 mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 0.000084 0.000107
Lithium - mg/L 0.05 0.00321 0.00379 0.00328 0.01 0.0042 0.01 0.0079 0.0061 0.00403 0.0033 0.0035
Magnesium - mg/L 7.18 10.7 12.8 11.1 10.2 7.67 10.2 10.8 10.6 12.9 10.8 11.4
Manganese - mg/L 0.94 0.0169 9.81 7.63 2.34 0.703 2.34 5.76 9.41 8.99 7.62 10.5
Mercury 0.00025 mg/L - - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 10 mg/L 0.03 0.031 0.00065 0.00036 0.0004 0.0004 0.0004 0.0008 0.00072 0.00095 0.000337 0.000367
Nickel 0.25 - 1.5 mg/L 0.2 0.0011 0.0305 0.0286 0.0112 0.0024 0.0112 0.0154 0.0182 0.0167 0.0131 0.0154
Phosphorus - mg/L 0.3 0.1 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - mg/L 2 3 1 1 0.81 1.01 0.81 0.9 0.83 0.81 0.898 0.787
Rubidium - mg/L - - - - - - - - - - 0.00053 0.00071
Selenium 0.02 mg/L 0.2 0.02 0.0004 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.000050 0.000054
Silicon - mg/L - - - - - - - - 7 7.6 6.94 7.67
Silver 0.0005 - 0.015 mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - mg/L 8 110 4.98 5.04 8.87 25.9 8.87 9.03 7.85 5.12 7.74 4.67
Strontium - mg/L 0.26 0.473 0.425 0.365 - - - - 0.342 0.4 0.338 0.38
Sulfur - mg/L - 5806 0.7 1.1 - - - - <3.0 <3.0 2.32 1.96
Tellerium - mg/L - 0.05 0.05 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.003 mg/L 0.1 0.00006 0.000026 0.000019 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 0.000011 <0.000010
Thorium - mg/L - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - mg/L 0.3 0.00001 0.00001 0.00001 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 0.00038 <0.00010
Titanium 1 mg/L - 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 0.00099 <0.0030
Tungsten - mg/L - - - - - - - - - - <0.00010 <0.00010
Uranium 0.085 mg/L - 0.000323 0.000208 0.000073 0.00017 0.00023 0.00017 0.00015 0.000121 0.000167 0.00008 0.00005
Vanadium - mg/L <0.3 0.00191 0.00078 0.00047 0.001 <0.001 0.001 <0.001 <0.0010 0.0011 <0.00050 0.00064
Zinc 0.075 - 2.4 mg/L 0.036 0.0007 0.0046 0.0027 0.013 0.005 0.013 0.071 0.0793 0.0085 0.0049 0.0043
Zirconium - mg/L - 0.005 0.005 0.005 - - - - 0.00011 <0.00010 0.000193 0.000148

NOTES
BC CSR AW-F Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW  Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

MW-1B
Meziadin Landfill

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and 
M40/2019, includes amendments up to BC Regs. 11/2019 

d 13/2019 d d 24 J 2019)QAQC = quality assurance/quality control; FD = field 

 Units

CSR Aquatic Life 
Standard, 

Freshwater (AW-
F)
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 2019‐06‐24 Table D‐4: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B MW-1B
Laboratory ID - - - - - - - - - - L2097663-2 L2183746-2
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - - 5.86 7.13
Temperature - - °C - - - - - - - - - - 7.5 7.1
Conductivity - - uS/cm - - - - - - - - - - 264.9 232.2
Water level - - m - - - - - - - - - - 2.62 3.26
Dissolved Oxygen - - mg/L - - - - - - - - - - 2.9 7.9
Oxidation Reduction Potential - - mV - - - - - - - - - - 270.1 402.7
Conventional Parameters
Conductivity - - uS/cm 254 441 442 437 385 351 385 392 396 450 361 384
Hardness (Total as CaCO3) - - mg/L 116 652 236 200 168 146 168 171 171 208 175 189
Hardness (Dissolved as CaCO3) - - mg/L - 267 260 200 - 128 - - - - - -
pH 6.5-9.0 - - 7.9 7.3 - 7.3 7.6 6.8 7.6 6.8 6.4 6.6 - 7.24

Total Suspended Solids - 25 mg/L (backgr. 25-250 
mg/l) mg/L - 9290 - - - - - - - - - -

Total Dissolved Solids - - mg/L 143 - 248 260 340 220 340 270 260 220 237 242
Alkalinity, Total (as CaCO3) - - mg/L 124 - 240 235 200 180 200 210 210 240 209 213
Ammonia, Total (as N) 1.34 - 1.85 pH/T* 6.98 - 24.7 pH/T* mg/L - - 0.005 0.02 0.076 0.14 0.076 0.21 0.28 0.26 0.269 0.34
Bromide (Br) - - mg/L - 0.1 0.1 0.1 - - - - - - - -
Chloride (Cl) 150 600 mg/L 0.9 0.8 1.1 0.5 2 <1.0 2 <1.0 <1.0 <1.0 0.55 <0.50
Fluoride (F) - 1.39 - 2.09 H mg/L 0.22 - - - - <0.10 - - <0.10 <0.10 0.07 0.066
Nitrate (as N) 3 32.8 mg/L 0.01 - 0.002 0.003 - - - - - - 0.17 0.0481
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L 0.01 - 0.002 0.002 - - - - - - 0.0058 0.0012
Nitrate + Nitrite (as N) - - mg/L - - 0.002 0.003 0.36 0.692 0.36 0.297 0.374 0.19 0.176 0.0492
Total Kjeldahl Nitrogen - - mg/L - - 1.66 0.16 1.78 0.72 1.78 4.4 2.48 4.53 1.94 0.505
Phosphorus (P)-Total - - mg/L - - 9.51 7.03 - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 7 2.8 2.6 4 9.5 6.6 9.5 4.7 5.8 6.7 5.74 6.17
Biological Oxygen Demand (BOD) - - mg/L - 6 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - - mg/L - 20 15 24 108 23 108 82 202 194 71 25
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L - 18.6 0.0371 8.46 - - - - - - - -
Antimony 0.009 - mg/L - 0.000497 0.000152 0.000214 - - - - - - - -
Arsenic 0.005 - mg/L - 0.0047 0.0003 0.0039 - - - - - - - -
Barium 1 - mg/L - 1.43 0.593 1.53 - - - - - - - -
Beryllium 0.00013 - mg/L - 0.00211 0.00002 0.00137 - - - - - - - -
Bismuth - - mg/L - 0.00002 0.00002 0.00002 - - - - - - - -
Boron 1.2 - mg/L - 0.033 0.008 0.008 - - - - - - - -
Cadmium 0.00035 - 0.00084 H 0.0012 - 0.00406 H mg/L - 0.00255 0.00079 0.0015 - - - - - - - -
Calcium - - mg/L - 102 75.3 84 - 44.5 - - - - - -
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 0.0506 0.0004 0.0112 - - - - - - - -
Cobalt 0.004 0.11 mg/L - 0.0749 0.0141 0.0472 - - - - - - - -
Copper 0.002 H 0.002 H mg/L - 0.21 0.00505 0.163 - - - - - - - -
Iron - 1 mg/L - 289 0.144 55.2 - - - - - - - -
Lead 0.011 - 0.038 H 0.1973 - 0.8881 H mg/L - 0.0271 0.00004 0.0252 - - - - - - - -
Lithium - - mg/L - 0.0291 0.00381 0.0166 - - - - - - - -
Magnesium - - mg/L - 96.6 11.6 26.2 - 8.5 - - - - - -
Manganese 0.605 H 0.54 H mg/L - 12.6 9.94 12.3 - - - - - - - -
Mercury 0.0001 - mg/L - - 0.00005 0.00005 - - - - - - - -
Molybdenum 2 - mg/L - 0.00248 0.00062 0.00052 - - - - - - - -
Nickel 0.025-0.15 - mg/L - 0.169 0.0308 0.0995 - - - - - - - -
Phosphorus                    0.005-0.015 - mg/L - 6.5 0.1 3.4 - - - - - - - -
Potassium                     - - mg/L - 8 1 1 - - - - - - - -
Selenium 0.002 - mg/L - 0.0023 0.0003 0.0007 - - - - - - - -
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - 0.00006 0.00002 0.00005 - - - - - - - -
Sodium - - mg/L - 7.49 4.55 5.33 - - - - - - - -
Strontium - - mg/L - 0.548 0.425 0.476 - - - - - - - -
Sulfur - - mg/L - 8.9 0.7 1.4 - - - - - - - -
Tellurium                     - - mg/L - 0.05 0.05 - - - - - - - - -
Thallium 0.0008 - mg/L - 0.000141 0.000026 0.000096 - - - - - - - -
Tin - - mg/L - 0.00003 0.00001 0.00003 - - - - - - - -
Titanium                      - - mg/L - 0.00207 0.003 0.006 - - - - - - - -
Uranium 0.0085 - mg/L - 0.0162 0.000207 0.000616 - - - - - - - -
Vanadium - - mg/L - 1.84 0.00089 0.0299 - - - - - - - -
Zinc 0.0075 H 0.033 H mg/L - 4.58 0.0051 0.152 - - - - - - - -
Zirconium                     - - mg/L - 0.05 0.005 - - - - - - - - -
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.2 0.0042 0.0038 0.0036 0.009 <0.005 0.009 0.005 0.0074 0.0075 0.0209 0.118
Antimony 0.009 - mg/L 0.2 0.000885 0.000143 0.000191 0.0002 0.0001 0.0002 0.0005 0.00027 0.00033 <0.00010 0.00011
Arsenic 0.005 - mg/L 0.2 0.0008 0.0003 0.0003 0.0025 <0.0005 0.0025 0.0044 0.00371 0.00187 0.00129 0.00227
Barium - - mg/L 0.25 0.0869 0.612 0.559 0.329 0.066 0.329 0.672 0.506 0.676 0.403 0.543
Beryllium - - mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L 0.1 0.00002 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 1.2 - mg/L 0.1 0.072 0.008 0.008 0.037 0.012 0.037 0.06 0.032 0.0184 <0.010 <0.010
Cadmium 0.00028 - 0.00084 H 0.00087 - 0.00406 H mg/L 0.01 0.00011 0.0008 0.0005 0.00019 0.00059 0.00019 0.00022 0.000395 0.000372 0.00007 0.0000567
Calcium - - mg/L 34.5 48.1 83 63.1 50.6 38.6 50.6 50.4 50.8 62.1 52.2 57
Cesium - - mg/L - - - - - - - - - - 0.000011 0.000018
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.01 0.003 0.0006 0.0002 0.0006 <0.0005 0.0006 0.0005 0.00058 <0.00050 0.00027 0.00043
Cobalt 0.004 0.11 mg/L 0.01 0.0039 0.0139 0.011 0.00338 0.0008 0.00338 0.00775 0.0117 0.0134 0.0117 0.0142
Copper 0.00464 - 0.02608 H 0.0129 - 0.06329 H mg/L 0.01 0.00272 0.0046 0.00354 0.0186 0.0007 0.0186 0.0296 0.0271 0.00226 0.0006 0.00055
Iron - 0.35 mg/L 0.1 0.005 0.005 0.005 0.012 0.017 0.012 <0.010 <0.010 0.013 2.16 3.27
Lead 0.00716 - 0.03795 H 0.09862 - 0.88811 H mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 0.000084 0.000107
Lithium - - mg/L 0.05 0.00321 0.00379 0.00328 0.01 0.0042 0.01 0.0079 0.0061 0.00403 0.0033 0.0035
Magnesium - - mg/L 7.18 10.7 12.8 11.1 10.2 7.67 10.2 10.8 10.6 12.9 10.8 11.4
Manganese 1.1154 - 3.4738 H 1.81832 - 7.72504 H mg/L 0.94 0.0169 9.81 7.63 2.34 0.703 2.34 5.76 9.41 8.99 7.62 10.5
Mercury 0.0001 - mg/L - - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 2 - mg/L 0.03 0.031 0.00065 0.00036 0.0004 0.0004 0.0004 0.0008 0.00072 0.00095 0.000337 0.000367
Nickel 0.025-0.15 - mg/L 0.2 0.0011 0.0305 0.0286 0.0112 0.0024 0.0112 0.0154 0.0182 0.0167 0.0131 0.0154
Phosphorus 0.005-0.015 - mg/L 0.3 0.1 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - - mg/L 2 3 1 1 0.81 1.01 0.81 0.9 0.83 0.81 0.898 0.787
Rubidium - - mg/L - - - - - - - - - - 0.00053 0.00071
Selenium 0.002 - mg/L 0.2 0.02 0.0004 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.000050 0.000054
Silicon - - mg/L - - - - - - - - 7 7.6 6.94 7.67
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - - mg/L 8 110 4.98 5.04 8.87 25.9 8.87 9.03 7.85 5.12 7.74 4.67
Strontium - - mg/L 0.26 0.473 0.425 0.365 - - - - 0.342 0.4 0.338 0.38
Sulfur - - mg/L - 5806 0.7 1.1 - - - - <3.0 <3.0 2.32 1.96
Tellerium - - mg/L - 0.05 0.05 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.0008 - mg/L 0.1 0.00006 0.000026 0.000019 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 0.000011 <0.000010
Thorium - - mg/L - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - - mg/L 0.3 0.00001 0.00001 0.00001 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 0.00038 <0.00010
Titanium - - mg/L - 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 0.00099 <0.0030
Tungsten - - mg/L - - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - 0.000323 0.000208 0.000073 0.00017 0.00023 0.00017 0.00015 0.000121 0.000167 0.00008 0.00005
Vanadium - - mg/L <0.3 0.00191 0.00078 0.00047 0.001 <0.001 0.001 <0.001 <0.0010 0.0011 <0.00050 0.00064
Zinc 0.027 - 0.429 H 0.053 - 0.455 mg/L 0.036 0.0007 0.0046 0.0027 0.013 0.005 0.013 0.071 0.0793 0.0085 0.0049 0.0043
Zirconium - - mg/L - 0.005 0.005 0.005 - - - - 0.00011 <0.00010 0.000193 0.000148

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Meziadin Landfill
MW-1BBC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

No
te

s BC WQG Aquatic Life - 
Freshwater

(Short-term maximum) No
te

s
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 2019‐06‐24 Table D‐5: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2
Laboratory ID - - - - - - - - - L2097663-3 L2183746-3
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - 7.2 7.65
Temperature - °C - - - - - - - - - 6.9 6.9
Conductivity - uS/cm - - - - - - - - - 309.8 248.9
Water level - m - - - - - - - - - 1.52 3.04
Dissolved Oxygen - mg/L - - - - - - - - - 13.3 6.4
Oxidation Reduction Potential - mV - - - - - - - - - 406.5 404.6
Conventional Parameters
Conductivity - uS/cm 520 389 488 512 505 496 505 457 491 369 450
Hardness (Total as CaCO3) - mg/L - 265 167 190 151 174 151 139 154 114 142
Hardness (Dissolved as CaCO3) - mg/L - 149 188 190 - 168 - - - - -
pH - pH 7.90 8.20 8.10 8.20 7.80 8.00 7.80 7.6 7.80 - 8.36
Total Suspended Solids - mg/L - 3200 - - - - - - - - -
Total Dissolved Solids - mg/L 338 - 282 290 300 300 300 280 240 233 294
Alkalinity, Total (as CaCO3) - mg/L 146 - 182 188 210 200 210 200 200 166 205
Ammonia, Total (as N) 1.31 - 11.3 mg/L - 0.01 0.07 0.04 <0.03 <0.03 <0.03 <0.03 0.04 <0.005 0.02
Bromide (Br) - mg/L - 0.1 0.1 0.1 - - - - - - -
Chloride (Cl) 1500 mg/L 5.90 1.00 1.30 0.50 1.00 1.10 1.00 <1 <1 <0.5 <0.50
Fluoride (F) 2.0-3.0 (e) mg/L 0.19 - - - - 0.14 - 0.15 0.15 0.136 0.181
Nitrate (as N) 400 mg/L 0.01 - 0.004 0.038 - - - - - 0.187 0.0105
Nitrite (as N) 0.2 - 2.0 (h) mg/L 0.01 - 0.002 0.004 - - - - - 0.0011 <0.0010
Nitrate + Nitrite (as N) - mg/L - - 0.004 0.042 0.028 0.038 0.028 0.0310 0.0149 0.1880 0.0105
Total Kjeldahl Nitrogen - mg/L - - 0.19 0.1 0.14 0.08 0.14 0.109 0.325 0.083 0.082
Phosphorus (P)-Total - mg/L - - 0.923 0.351 - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 103 47 77 86 59 66 59 55 50 43 49
Biological Oxygen Demand (BOD) - mg/L - - 10 - - - - - - - -
Chemical Oxygen Demand (COD) - mg/L - 10 10 10 <20 <20 <20 25 <20 <20 <20
Total Metals
Aluminum - mg/L - 7.59 0.185 1.99 - - - - - - -
Antimony 0.09 mg/L - 0.000254 0.000147 0.000145 - - - - - - -
Arsenic 0.05 mg/L - 0.0025 0.0006 0.0013 - - - - - - -
Barium 10 mg/L - 0.277 0.0872 0.12 - - - - - - -
Beryllium 0.0015 mg/L - 0.00057 0.00002 0.0001 - - - - - - -
Bismuth - mg/L - 0.00003 0.00004 0.00002 - - - - - - -
Boron 12 mg/L - 0.057 0.065 0.051 - - - - - - -
Cadmium 0.0005 - 0.004 mg/L - 0.00339 0.0003 0.00076 - - - - - - -
Calcium - mg/L - 53.5 46.6 56.4 - 48.6 - - - - -
Chromium 0.01 mg/L - 0.0222 0.0005 0.0051 - - - - - - -
Cobalt 0.04 mg/L - 0.0186 0.000597 0.0045 - - - - - - -
Copper 0.02 - 0.09 mg/L - 0.0879 0.00337 0.0189 - - - - - - -
Iron - mg/L - 66.6 0.181 3.94 - - - - - - -
Lead 0.04 - 0.16 mg/L - 0.0105 0.00018 0.00262 - - - - - - -
Lithium - mg/L - 0.0122 0.0022 0.00498 - - - - - - -
Magnesium - mg/L - 31.8 12.4 15.5 - 12.7 - - - - -
Manganese - mg/L - 1.26 0.275 0.64 - - - - - - -
Mercury 0.00025 mg/L - - 0.00005 0.00005 - - - - - - -
Molybdenum 10 mg/L - 0.00951 0.0094 0.0108 - - - - - - -
Nickel 0.25 - 1.5 mg/L - 0.0542 0.00212 0.0129 - - - - - - -
Phosphorus                    - mg/L - 1.4 0.1 0.2 - - - - - - -
Potassium                     - mg/L - 5 2 2 - - - - - - -
Selenium 0.02 mg/L - 0.0043 0.0004 0.0003 - - - - - - -
Silver 0.0005 - 0.015 mg/L - 0.00006 0.00002 0.00004 - - - - - - -
Sodium - mg/L - 30.3 34.2 44.8 - - - - - - -
Strontium - mg/L - 0.451 0.551 0.586 - - - - - - -
Sulfur - mg/L - 16.2 25.4 29.8 - - - - - - -
Tellurium                     - mg/L - 0.05 0.05 - - - - - - - -
Thallium 0.003 mg/L - 0.000231 0.000036 0.000056 - - - - - - -
Tin - mg/L - 0.00004 0.00004 0.0001 - - - - - - -
Titanium                      1 mg/L - 0.262 0.003 0.006 - - - - - - -
Uranium 0.085 mg/L - 0.00192 0.00198 0.0022 - - - - - - -
Vanadium - mg/L - 0.0299 0.00193 0.00672 - - - - - - -
Zinc 0.075 - 38.1 mg/L - 0.107 0.0014 0.0208 - - - - - - -
Zirconium                     - mg/L - 0.005 0.005 - - - - - - - -
Dissolved Metals - - - - - - - - - - -
Aluminum - mg/L 0.2 0.0047 0.002 0.0043 <0.005 <0.005 <0.005 <0.0050 <0.0050 0.0026 0.0015
Antimony 0.09 mg/L 0.2 0.00002 0.000127 0.000096 0.0002 0.0001 0.0002 0.0001 <0.00020 <0.00010 <0.00010
Arsenic 0.05 mg/L 0.2 0.0007 0.0006 0.0005 <0.0005 <0.0005 <0.0005 <0.00050 0.0006 0.00027 0.00037
Barium 10 mg/L 0.19 0.0812 0.0798 0.0825 0.056 0.059 0.056 0.0927 0.0629 0.0498 0.0527
Beryllium 0.0015 mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - mg/L 0.1 0.00002 0.00002 0.00002 - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 12 mg/L 0.1 0.048 0.056 0.053 0.06 0.058 0.06 0.059 0.0589 0.036 0.053
Cadmium 0.0005 - 0.004 mg/L 0.01 0.00044 0.00025 0.00021 0.00017 0.00021 0.00017 0.000494 0.000192 0.000493 0.000157
Calcium - mg/L 60.2 40.6 52.2 53.9 39.7 46.8 39.7 37.2 40.6 31.3 37.9
Cesium - mg/L - - - - - - - - - <0.000010 <0.000010
Chromium 0.01 mg/L 0.01 0.0015 0.0002 0.0002 0.0012 <0.0005 0.0012 <0.00050 <0.00050 0.00035 <0.00010
Cobalt 0.04 mg/L 0.01 0.000311 0.000285 0.00009 <0.00005 <0.00005 <0.00005 0.00014 0.00028 <0.00010 0.0001
Copper 0.02 - 0.09 mg/L 0.01 0.0026 0.0014 0.00078 0.0008 0.0005 0.0008 0.00558 <0.00040 0.00092 <0.00020
Iron - mg/L 0.12 0.005 0.005 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Lead 0.04 - 0.16 mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - mg/L 0.01 0.00158 0.00197 0.0024 0.0035 0.0028 0.0035 0.0023 0.00296 0.002 0.0026
Magnesium - mg/L 12.6 11.5 13.9 14.0 12.5 12.5 12.5 11.2 12.7 8.68 11.5
Manganese - mg/L 0.709 0.239 0.258 0.198 0.0011 0.0006 0.0011 0.0517 0.162 0.0108 0.0821
Mercury 0.00025 mg/L - - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 10 mg/L 0.03 0.00914 0.00971 0.0114 0.0161 0.015 0.0161 0.0135 0.0175 0.0103 0.0198
Nickel 0.25 - 1.5 mg/L 0.02 0.00113 0.0012 0.00083 0.0003 0.0005 0.0003 0.00084 0.00173 <0.00050 0.00092
Phosphorus - mg/L 0.3 0.1 0.1 0.1 - - - <0.050 <0.050 <0.050 <0.050
Potassium - mg/L 2.0 2.0 2.0 2.0 2.0 1.8 2.0 1.8 1.82 1.63 1.91
Rubidium - mg/L - - - - - - - - - 0.00025 0.00022
Selenium 0.02 mg/L 0.2 0.0029 0.0004 0.0004 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.000088 <0.000050
Silicon - mg/L - - - - - - - 4.1 4 4.28 3.95
Silver 0.0005 - 0.015 mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - mg/L 34.0 31.7 39.3 44.7 49.6 44.1 49.6 44.0 49.1 34 47.2
Strontium - mg/L 0.3 0.4 0.5 0.6 - - - 0.4 0.487 0.36 0.498
Sulfur - mg/L - 16.2 24.5 29.5 - - - 16.0 18.1 12.9 16.4
Tellerium - mg/L - 0.1 0.1 - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.003 mg/L 0.1 0.000065 0.00003 0.000022 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - mg/L - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - mg/L 0.03 0.00001 0.00003 0.00001 0.0004 0.0002 0.0004 <0.00020 <0.00020 <0.00010 <0.00010
Titanium 1 mg/L 0.01 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.00030 <0.00030
Tungsten - mg/L - - - - - - - - - <0.00010 <0.00010
Uranium 0.085 mg/L - 0.00166 0.00188 0.00215 0.00252 0.00216 0.00252 0.00181 0.00225 0.00127 0.0019
Vanadium - mg/L 0.03 0.00359 0.00133 0.00068 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00050 <0.00050
Zinc 0.075 - 2.4 mg/L 0.037 0.0004 0.0001 0.00001 <0.004 <0.004 <0.004 0.0191 <0.0040 0.0053 <0.0010
Zirconium - mg/L - 0.005 0.005 0.005 - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

Meziadin Landfill
MW-2

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d d 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐6: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2
Laboratory ID - - - - - - - - - L2097663-3 L2183746-3
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - 7.2 7.65
Temperature - - °C - - - - - - - - - 6.9 6.9
Conductivity - - uS/cm - - - - - - - - - 309.8 248.9
Water level - - m - - - - - - - - - 1.52 3.04
Dissolved Oxygen - - mg/L - - - - - - - - - 13.3 6.4
Oxidation Reduction Potential - mV - - - - - - - - - 406.5 404.6
Conventional Parameters
Conductivity - - uS/cm 520 389 488 512 505 496 505 457 491 369 450
Hardness (Total as CaCO3) - - mg/L - 265 167 190 151 174 151 139 154 114 142
Hardness (Dissolved as CaCO3) - - mg/L - 149 188 190 - 168 - - - - -
pH 6.5-9.0 - - 7.9 8.2 8.1 8.2 7.8 8 7.8 7.6 7.8 - 8.36

Total Suspended Solids - 25 mg/L (backgr. 25-
250 mg/l) mg/L - 3200 - - - - - - - - -

Total Dissolved Solids - - mg/L 338 - 282 290 300 300 300 280 240 233 294
Alkalinity, Total (as CaCO3) - - mg/L 146 - 182 188 210 200 210 200 200 166 205
Ammonia, Total (as N) 0.461 - 1.85 pH/T* 2.4 - 12.7 pH/T* mg/L - 0.005 0.068 0.043 <0.03 <0.03 <0.03 <0.03 0.04 <0.005 0.0216
Bromide (Br) - - mg/L - 0.1 0.1 0.1 - - - - - - -
Chloride (Cl) 150 600 mg/L 5.9 1 1.3 0.5 1 1.1 1 <1 <1 <0.5 <0.50
Fluoride (F) - 1.39 - 1.73 H mg/L 0.19 - - - - 0.14 - 0.15 0.15 0.136 0.181
Nitrate (as N) 3 32.8 mg/L 0.01 - 0.004 0.038 - - - - - 0.187 0.0105
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L 0.01 - 0.002 0.004 - - - - - 0.0011 <0.0010
Nitrate + Nitrite (as N) - - mg/L - - 0.004 0.042 0.028 0.038 0.028 0.031 0.0149 0.188 0.0105
Total Kjeldahl Nitrogen - - mg/L - - 0.19 0.1 0.14 0.08 0.14 0.109 0.325 0.083 0.082
Phosphorus (P)-Total - - mg/L - - 0.923 0.351 - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 103 47.1 76.6 85.7 58.6 66.2 58.6 55 50.4 42.7 48.5
Biological Oxygen Demand (BOD) - - mg/L - - 10 - - - - - - - -
Chemical Oxygen Demand (COD) - - mg/L - 10 10 10 <20 <20 <20 25 <20 <20 <20
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L - 7.59 0.185 1.99 - - - - - - -
Antimony 0.009 - mg/L - 0.000254 0.000147 0.000145 - - - - - - -
Arsenic 0.005 - mg/L - 0.0025 0.0006 0.0013 - - - - - - -
Barium 1 - mg/L - 0.277 0.0872 0.12 - - - - - - -
Beryllium 0.00013 - mg/L - 0.00057 0.00002 0.0001 - - - - - - -
Bismuth - - mg/L - 0.00003 0.00004 0.00002 - - - - - - -
Boron 1.2 - mg/L - 0.057 0.065 0.051 - - - - - - -
Cadmium 0.00031 - 0.00043 H 0.001 - 0.0016 H mg/L - 0.00339 0.0003 0.00076 - - - - - - -
Calcium - - mg/L - 53.5 46.6 56.4 - 48.6 - - - - -
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 0.0222 0.0005 0.0051 - - - - - - -
Cobalt 0.004 0.11 mg/L - 0.0186 0.000597 0.0045 - - - - - - -
Copper 0.002 H 0.002 H mg/L - 0.0879 0.00337 0.0189 - - - - - - -
Iron - 1 mg/L - 66.6 0.181 3.94 - - - - - - -
Lead 0.0094 - 0.0143 H 0.1568 - 0.2823 H mg/L - 0.0105 0.00018 0.00262 - - - - - - -
Lithium - - mg/L - 0.0122 0.0022 0.00498 - - - - - - -
Magnesium - - mg/L - 31.8 12.4 15.5 - 12.7 - - - - -
Manganese 0.605 H 0.54 H mg/L - 1.26 0.275 0.64 - - - - - - -
Mercury 0.0001 - mg/L - - 0.00005 0.00005 - - - - - - -
Molybdenum 2 - mg/L - 0.00951 0.0094 0.0108 - - - - - - -
Nickel 0.025-0.15 - mg/L - 0.0542 0.00212 0.0129 - - - - - - -
Phosphorus                    0.005-0.015 - mg/L - 1.4 0.1 0.2 - - - - - - -
Potassium                     - - mg/L - 5 2 2 - - - - - - -
Selenium 0.002 - mg/L - 0.0043 0.0004 0.0003 - - - - - - -
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - 0.00006 0.00002 0.00004 - - - - - - -
Sodium - - mg/L - 30.3 34.2 44.8 - - - - - - -
Strontium - - mg/L - 0.451 0.551 0.586 - - - - - - -
Sulfur - - mg/L - 16.2 25.4 29.8 - - - - - - -
Tellurium                     - - mg/L - 0.05 0.05 - - - - - - - -
Thallium 0.0008 - mg/L - 0.000231 0.000036 0.000056 - - - - - - -
Tin - - mg/L - 0.00004 0.00004 0.0001 - - - - - - -
Titanium                      - - mg/L - 0.262 0.003 0.006 - - - - - - -
Uranium 0.0085 - mg/L - 0.00192 0.00198 0.0022 - - - - - - -
Vanadium - - mg/L - 0.0299 0.00193 0.00672 - - - - - - -
Zinc 0.0075 H 0.033 H mg/L - 0.107 0.0014 0.0208 - - - - - - -
Zirconium                     - - mg/L - 0.005 0.005 - - - - - - - -
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.2 0.0047 0.002 0.0043 <0.005 <0.005 <0.005 <0.0050 <0.0050 0.0026 0.0015
Antimony 0.009 - mg/L 0.2 0.00002 0.000127 0.000096 0.0002 0.0001 0.0002 0.0001 <0.00020 <0.00010 <0.00010
Arsenic 0.005 - mg/L 0.2 0.0007 0.0006 0.0005 <0.0005 <0.0005 <0.0005 <0.00050 0.0006 0.00027 0.00037
Barium - - mg/L 0.19 0.0812 0.0798 0.0825 0.056 0.059 0.056 0.0927 0.0629 0.0498 0.0527
Beryllium - - mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L 0.1 0.00002 0.00002 0.00002 - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 1.2 - mg/L 0.1 0.048 0.056 0.053 0.06 0.058 0.06 0.059 0.0589 0.036 0.053
Cadmium 0.00023 - 0.00071 H 0.00067 - 0.00321 H mg/L 0.01 0.00044 0.00025 0.00021 0.00017 0.00021 0.00017 0.000494 0.000192 0.000493 0.000157
Calcium - - mg/L 60.2 40.6 52.2 53.9 39.7 46.8 39.7 37.2 40.6 31.3 37.9
Cesium - - mg/L - - - - - - - - - <0.000010 <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.01 0.0015 0.0002 0.0002 0.0012 <0.0005 0.0012 <0.00050 <0.00050 0.00035 <0.00010
Cobalt 0.004 0.11 mg/L 0.01 0.000311 0.000285 0.00009 <0.00005 <0.00005 <0.00005 0.00014 0.00028 <0.00010 0.0001
Copper 0.00456 - 0.0106 H 0.01272 - 0.02691 H mg/L 0.01 0.0026 0.0014 0.00078 0.0008 0.0005 0.0008 0.00558 <0.00040 0.00092 <0.00020
Iron - 0.35 mg/L 0.12 0.005 0.005 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Lead 0.00707 - 0.01432 H 0.09647 - 0.28231 H mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - - mg/L 0.01 0.00158 0.00197 0.0024 0.0035 0.0028 0.0035 0.0023 0.00296 0.002 0.0026
Magnesium - - mg/L 12.6 11.5 13.9 14 12.5 12.5 12.5 11.2 12.7 8.68 11.5
Manganese 1.1066 - 1.771 H 1.79628 - 3.4603 H mg/L 0.709 0.239 0.258 0.198 0.0011 0.0006 0.0011 0.0517 0.162 0.0108 0.0821
Mercury 0.0001 - mg/L - - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 2 - mg/L 0.03 0.00914 0.00971 0.0114 0.0161 0.015 0.0161 0.0135 0.0175 0.0103 0.0198
Nickel 0.025-0.15 - mg/L 0.02 0.00113 0.0012 0.00083 0.0003 0.0005 0.0003 0.00084 0.00173 <0.00050 0.00092
Phosphorus 0.005-0.015 - mg/L 0.3 0.1 0.1 0.1 - - - <0.050 <0.050 <0.050 <0.050
Potassium - - mg/L 2 2 2 2 1.97 1.83 1.97 1.82 1.82 1.63 1.91
Rubidium - - mg/L - - - - - - - - - 0.00025 0.00022
Selenium 0.002 - mg/L 0.2 0.0029 0.0004 0.0004 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.000088 <0.000050
Silicon - - mg/L - - - - - - - 4.1 4 4.28 3.95
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - - mg/L 34 31.7 39.3 44.7 49.6 44.1 49.6 44 49.1 34 47.2
Strontium - - mg/L 0.282 0.393 0.534 0.578 - - - 0.441 0.487 0.36 0.498
Sulfur - - mg/L - 16.2 24.5 29.5 - - - 16 18.1 12.9 16.4
Tellerium - - mg/L - 0.05 0.05 - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.0008 - mg/L 0.1 0.000065 0.00003 0.000022 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - - mg/L - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - - mg/L 0.03 0.00001 0.00003 0.00001 0.0004 0.0002 0.0004 <0.00020 <0.00020 <0.00010 <0.00010
Titanium - - mg/L 0.01 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.00030 <0.00030
Tungsten - - mg/L - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - 0.00166 0.00188 0.00215 0.00252 0.00216 0.00252 0.00181 0.00225 0.00127 0.0019
Vanadium - - mg/L 0.03 0.00359 0.00133 0.00068 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00050 <0.00050
Zinc 0.026 - 0.139 H 0.051 - 0.164 mg/L 0.037 0.0004 0.0001 0.00001 <0.004 <0.004 <0.004 0.0191 <0.0040 0.0053 <0.0010
Zirconium - - mg/L - 0.005 0.005 0.005 - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Meziadin Landfill
MW-2BC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

N
ot

es

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

N
ot

es
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 2019‐06‐24 Table D‐7: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3
Laboratory ID - - - - - - - - - L2097663-4 L2183746-4
Sample Date 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - 7.19 7.5
Temperature - °C - - - - - - - - - 6.6 6.1
Conductivity - uS/cm - - - - - - - - - 421.7 391.7
Water level - m - - - - - - - - - 6.1 6.94
Dissolved Oxygen - mg/L - - - - - - - - - 11.2 7.6
Oxidation Reduction Potential - mV - - - - - - - - - 433.8 412.3
Parameters
Conductivity - uS/cm - 785 766 676 680 676 669 640 647 612 628
Hardness (Total as CaCO3) - mg/L 473 261 320 199 230 199 194 182 197 208 185
Hardness (Dissolved as CaCO3) - mg/L - 288 300 - 218 - - - - - -
pH - pH - 8.20 7.90 8.00 8.00 8.00 7.90 7.80 7.70 - 8.32
Total Suspended Solids - mg/L - - - - - - - - - - -
Total Dissolved Solids - mg/L - 496 520 430 430 430 420 420 320 412 420
Alkalinity, Total (as CaCO3) - mg/L - 197 201 190 190 190 190 190 180 193 195
Ammonia, Total (as N) 1.31 - 11.3 mg/L - 0.02 0.02 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.02 0.03
Bromide (Br) - mg/L - 0.1 0.1 - - - - - - - -
Chloride (Cl) 1500 mg/L - 1.50 1.10 1.20 1.20 1.20 1.20 1.10 <1.0 0.76 <2.5
Fluoride (F) 2.0-3.0 (e) mg/L - - - - <0.10 - - 0.1 0.1 0.095 <0.10
Nitrate (as N) 400 mg/L - 0.137 0.163 - - - - - - 0.121 0.066
Nitrite (as N) 0.2 - 2.0 (h) mg/L - 0.027 0.012 - - - - - - <0.0010 <0.0050
Nitrate + Nitrite (as N) - mg/L - 0.164 0.175 0.256 0.270 0.256 0.248 - 0.204 0.121 <0.0710
Total Kjeldahl Nitrogen - mg/L - 0.14 0.04 0.27 0.12 0.27 0.2 0.224 0.213 0.173 0.098
Phosphorus (P)-Total - mg/L - 0.434 0.82 - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L - 210 205 161 156 161 112 154 148 148 156
Biological Oxygen Demand (BOD) - mg/L - 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - mg/L - 10 10 <20 <20 <20 <20 <20 <20 <20 <20
Total Metals
Aluminum - mg/L 12.6 0.0436 6.15 - - - - - - - -
Antimony 0.09 mg/L 0.000221 0.000127 0.000328 - - - - - - - -
Arsenic 0.05 mg/L 0.0071 0.0005 0.0027 - - - - - - - -
Barium 10 mg/L 0.203 0.0413 0.135 - - - - - - - -
Beryllium 0.0015 mg/L 0.00114 0.00002 0.00027 - - - - - - - -
Bismuth - mg/L 0.00002 0.00002 0.00014 - - - - - - - -
Boron 12 mg/L 0.075 0.072 0.065 - - - - - - - -
Cadmium 0.0005 - 0.004 mg/L 0.0106 0.00014 0.00081 - - - - - - - -
Calcium - mg/L 106 78.8 93.5 - 69.3 - - - - - -
Chromium 0.01 mg/L 0.0353 0.0002 0.0163 - - - - - - - -
Cobalt 0.04 mg/L 0.031 0.000207 0.0096 - - - - - - - -
Copper 0.02 - 0.09 mg/L 0.15 0.00092 0.021 - - - - - - - -
Iron - mg/L 129 0.06 10 - - - - - - - -
Lead 0.04 - 0.16 mg/L 0.0218 0.0001 0.00485 - - - - - - - -
Lithium - mg/L 0.0201 0.00444 0.0113 - - - - - - - -
Magnesium - mg/L 50.7 15.6 20.9 - 13.8 - - - - - -
Manganese - mg/L 2.21 0.225 0.817 - - - - - - - -
Mercury 0.00025 mg/L - 0.00005 0.00005 - - - - - - - -
Molybdenum 10 mg/L 0.00217 0.00574 0.00632 - - - - - - - -
Nickel 0.25 - 1.5 mg/L 0.0866 0.00074 0.0272 - - - - - - - -
Phosphorus                    - mg/L 3.2 0.1 0.4 - - - - - - - -
Potassium                     - mg/L 6 2 3 - - - - - - - -
Selenium 0.02 mg/L 0.0002 0.0004 0.0018 - - - - - - - -
Silver 0.0005 - 0.015 mg/L 0.00004 0.00002 0.00013 - - - - - - - -
Sodium - mg/L 60.2 58.9 68 - - - - - - - -
Strontium - mg/L 0.646 0.72 0.784 - - - - - - - -
Sulfur - mg/L 59.3 74.7 73.2 - - - - - - - -
Tellurium                     - mg/L 0.05 0.05 - - - - - - - - -
Thallium 0.003 mg/L 0.000335 0.000023 0.000097 - - - - - - - -
Tin - mg/L 0.00038 0.00001 0.00023 - - - - - - - -
Titanium                      1 mg/L 0.498 0.003 0.005 - - - - - - - -
Uranium 0.085 mg/L 0.00351 0.00252 0.00243 - - - - - - - -
Vanadium - mg/L 0.0463 0.00031 0.0187 - - - - - - - -
Zinc 0.075 - 38.1 mg/L 0.202 0.0001 0.0446 - - - - - - - -
Zirconium                     - mg/L 0.005 0.005 - - - - - - - - -
Dissolved Metals
Aluminum - mg/L - 0.0024 0.0044 <0.005 0.012 <0.005 0.007 <0.0050 <0.0050 0.0043 0.0021
Antimony 0.09 mg/L - 0.000122 0.000146 0.0001 <0.0001 0.0001 0.0003 <0.00010 <0.00020 <0.00010 <0.00010
Arsenic 0.05 mg/L - 0.0004 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00024 0.00023
Barium 10 mg/L - 0.0377 0.0321 0.03 0.025 0.03 0.081 0.0805 0.0286 0.0296 0.0275
Beryllium 0.0015 mg/L - 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - mg/L - 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 12 mg/L - 0.072 0.065 0.07 0.068 0.07 0.085 0.068 0.0711 0.061 0.06
Cadmium 0.0005 - 0.004 mg/L - 0.00013 0.00015 0.00025 0.00055 0.00025 0.00039 0.000275 0.000321 0.000106 0.000111
Calcium - mg/L - 86.7 89.7 58.1 65.0 58.1 55.7 53.3 57.1 62.3 53.4
Cesium - mg/L - - - - - - - - - <0.000010 <0.000010
Chromium 0.01 mg/L - 0.0002 0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00010 <0.00010
Cobalt 0.04 mg/L - 0.000118 0.000113 <0.00005 <0.00005 <0.00005 <0.00005 <0.00010 <0.00010 <0.00010 <0.00010
Copper 0.02 - 0.09 mg/L - 0.00098 0.00018 0.0008 0.0009 0.0008 0.028 0.0111 0.00046 0.00065 0.00034
Iron - mg/L - 0.005 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.017
Lead 0.04 - 0.16 mg/L - 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - mg/L - 0.00428 0.00481 0.0054 0.0048 0.0054 0.0065 0.00433 0.005 0.0045 0.0043
Magnesium - mg/L - 17.3 17.7 13.2 13.6 13.2 13.4 11.8 13.0 12.7 12.5
Manganese - mg/L - 0.218 0.114 0.0041 0.0027 0.0041 0.0424 0.00546 0.0175 0.00868 0.0162
Mercury 0.00025 mg/L - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 10 mg/L - 0.00579 0.0058 0.0063 0.0065 0.0063 0.0064 0.00607 0.00667 0.00603 0.00472
Nickel 0.25 - 1.5 mg/L - 0.00058 0.00112 0.0002 0.0025 0.0002 0.0003 0.00023 0.00066 0.00052 <0.00050
Phosphorus - mg/L - 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - mg/L - 2.0 2.0 1.8 1.8 1.8 1.9 1.7 1.7 2.0 1.7
Rubidium - mg/L - - - - - - - - - 0.0 0.0
Selenium 0.02 mg/L - 0.0004 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.000298 0.000199
Silicon - mg/L - - - - - - - 3.1 3.4 3.35 3.22
Silver 0.0005 - 0.015 mg/L - 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - mg/L - 64.9 69.2 63.3 65.3 63.3 65.0 60.5 66.0 63.5 57.4
Strontium - mg/L - 0.7 0.8 - - - - 0.5 0.5 0.6 0.6
Sulfur - mg/L - 71.5 74.8 - - - - 45.5 48.6 49.3 47.7
Tellerium - mg/L - 0.1 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.003 mg/L - 0.000022 0.000032 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - mg/L - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - mg/L - 0.00001 0.00002 0.0009 0.0004 0.0009 <0.0002 <0.00020 <0.00020 <0.00010 <0.00010
Titanium 1 mg/L - 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.00030 <0.00030
Tungsten - mg/L - - - - - - - - - <0.00010 <0.00010
Uranium 0.085 mg/L - 0.00251 0.00255 0.00175 0.00161 0.00175 0.00144 0.00134 0.00159 0.00148 0.00119
Vanadium - mg/L - 0.00019 0.00027 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00050 <0.00050
Zinc 0.075 - 2.4 mg/L - 0.0001 0.0001 <0.004 0.005 <0.004 0.013 0.0149 <0.0040 0.0015 0.0021
Zirconium - mg/L - 0.005 0.005 - - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BC CSR AW-F ter Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard

Meziadin Landfill
MW-3

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d d 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐8: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3
Laboratory ID - - - - - - - - - L2097663-4 L2183746-4
Sample Date 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - 7.19 7.5
Temperature - - °C - - - - - - - - - 6.6 6.1
Conductivity - - uS/cm - - - - - - - - - 421.7 391.7
Water level - - m - - - - - - - - - 6.1 6.94
Dissolved Oxygen - - mg/L - - - - - - - - - 11.2 7.6
Oxidation Reduction Potential - mV - - - - - - - - - 433.8 412.3
Conventional Parameters
Conductivity - - uS/cm - 785 766 676 680 676 669 640 647 612 628
Hardness (Total as CaCO3) - - mg/L 473 261 320 199 230 199 194 182 197 208 185
Hardness (Dissolved as CaCO3) - - mg/L - 288 300 - 218 - - - - - -
pH 6.5-9.0 - - - 8.2 7.9 8 8 8 7.9 7.8 7.7 - 8.32
Total Dissolved Solids - - mg/L - 496 520 430 430 430 420 420 320 412 420
Alkalinity, Total (as CaCO3) - - mg/L - 197 201 190 190 190 190 190 180 193 195
Ammonia, Total (as N) 0.575 - 1.86 pH/T* 2.99 - 12.7 pH/T* mg/L - 0.02 0.024 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.0164 0.026
Bromide (Br) - - mg/L - 0.1 0.1 - - - - - - - -
Chloride (Cl) 150 600 mg/L - 1.5 1.1 1.2 1.2 1.2 1.2 1.1 <1.0 0.76 <2.5
Fluoride (F) - 1.57 - 1.8 H mg/L - - - - <0.10 - - 0.1 0.1 0.095 <0.10
Nitrate (as N) 3 32.8 mg/L - 0.137 0.163 - - - - - - 0.121 0.066
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L - 0.027 0.012 - - - - - - <0.0010 <0.0050
Nitrate + Nitrite (as N) - - mg/L - 0.164 0.175 0.256 0.27 0.256 0.248 - 0.204 0.121 <0.0710
Total Kjeldahl Nitrogen - - mg/L - 0.14 0.04 0.27 0.12 0.27 0.2 0.224 0.213 0.173 0.098
Phosphorus (P)-Total - - mg/L - 0.434 0.82 - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L - 210 205 161 156 161 112 154 148 148 156
Biological Oxygen Demand (BOD) - - mg/L - 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - - mg/L - 10 10 <20 <20 <20 <20 <20 <20 <20 <20
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 12.6 0.0436 6.15 - - - - - - - -
Antimony 0.009 - mg/L 0.000221 0.000127 0.000328 - - - - - - - -
Arsenic 0.005 - mg/L 0.0071 0.0005 0.0027 - - - - - - - -
Barium 1 - mg/L 0.203 0.0413 0.135 - - - - - - - -
Beryllium 0.00013 - mg/L 0.00114 0.00002 0.00027 - - - - - - - -
Bismuth - - mg/L 0.00002 0.00002 0.00014 - - - - - - - -
Boron 1.2 - mg/L 0.075 0.072 0.065 - - - - - - - -
Cadmium 0.00043 - 0.00066 H 0.00158 - 0.00291 H mg/L 0.0106 0.00014 0.00081 - - - - - - - -
Calcium - - mg/L 106 78.8 93.5 - 69.3 - - - - - -
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.0353 0.0002 0.0163 - - - - - - - -
Cobalt 0.004 0.11 mg/L 0.031 0.000207 0.0096 - - - - - - - -
Copper 0.002 H 0.002 H mg/L 0.15 0.00092 0.021 - - - - - - - -
Iron - 1 mg/L 129 0.06 10 - - - - - - - -
Lead 0.0141 - 0.0263 H 0.2769 - 0.5902 H mg/L 0.0218 0.0001 0.00485 - - - - - - - -
Lithium - - mg/L 0.0201 0.00444 0.0113 - - - - - - - -
Magnesium - - mg/L 50.7 15.6 20.9 - 13.8 - - - - - -
Manganese 1.7534 - 2.6862 H 3.41622 - 5.75246 H mg/L 2.21 0.225 0.817 - - - - - - - -
Mercury 0.0001 - mg/L - 0.00005 0.00005 - - - - - - - -
Molybdenum 2 - mg/L 0.00217 0.00574 0.00632 - - - - - - - -
Nickel 0.025-0.15 - mg/L 0.0866 0.00074 0.0272 - - - - - - - -
Phosphorus                    0.005-0.015 - mg/L 3.2 0.1 0.4 - - - - - - - -
Potassium                     - - mg/L 6 2 3 - - - - - - - -
Selenium 0.002 - mg/L 0.0002 0.0004 0.0018 - - - - - - - -
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.00004 0.00002 0.00013 - - - - - - - -
Sodium - - mg/L 60.2 58.9 68 - - - - - - - -
Strontium - - mg/L 0.646 0.72 0.784 - - - - - - - -
Sulfur - - mg/L 59.3 74.7 73.2 - - - - - - - -
Tellurium                     - - mg/L 0.05 0.05 - - - - - - - - -
Thallium 0.0008 - mg/L 0.000335 0.000023 0.000097 - - - - - - - -
Tin - - mg/L 0.00038 0.00001 0.00023 - - - - - - - -
Titanium                      - - mg/L 0.498 0.003 0.005 - - - - - - - -
Uranium 0.0085 - mg/L 0.00351 0.00252 0.00243 - - - - - - - -
Vanadium - - mg/L 0.0463 0.00031 0.0187 - - - - - - - -
Zinc 0.13575 - 0.29475 H 0.16125 - 0.32025 H mg/L 0.202 0.0001 0.0446 - - - - - - - -
Zirconium                     - - mg/L 0.005 0.005 - - - - - - - - -
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L - 0.0024 0.0044 <0.005 0.012 <0.005 0.007 <0.0050 <0.0050 0.0043 0.0021
Antimony 0.009 - mg/L - 0.000122 0.000146 0.0001 <0.0001 0.0001 0.0003 <0.00010 <0.00020 <0.00010 <0.00010
Arsenic 0.005 - mg/L - 0.0004 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00024 0.00023
Barium - - mg/L - 0.0377 0.0321 0.03 0.025 0.03 0.081 0.0805 0.0286 0.0296 0.0275
Beryllium - - mg/L - 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L - 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 1.2 - mg/L - 0.072 0.065 0.07 0.068 0.07 0.085 0.068 0.0711 0.061 0.06
Cadmium 0.00033 - 0.0005 H 0.00109 - 0.00195 H mg/L - 0.00013 0.00015 0.00025 0.00055 0.00025 0.00039 0.000275 0.000321 0.000106 0.000111
Calcium - - mg/L - 86.7 89.7 58.1 65 58.1 55.7 53.3 57.1 62.3 53.4
Cesium - - mg/L - - - - - - - - - <0.000010 <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 0.0002 0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00010 <0.00010
Cobalt 0.004 0.11 mg/L - 0.000118 0.000113 <0.00005 <0.00005 <0.00005 <0.00005 <0.00010 <0.00010 <0.00010 <0.00010
Copper 0.00728 - 0.0128 H 0.01911 - 0.03208 H mg/L - 0.00098 0.00018 0.0008 0.0009 0.0008 0.028 0.0111 0.00046 0.00065 0.00034
Iron - 0.35 mg/L - 0.005 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.017
Lead 0.01014 - 0.01731 H 0.17499 - 0.35891 H mg/L - 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - - mg/L - 0.00428 0.00481 0.0054 0.0048 0.0054 0.0065 0.00433 0.005 0.0045 0.0043
Magnesium - - mg/L - 17.3 17.7 13.2 13.6 13.2 13.4 11.8 13 12.7 12.5
Manganese 1.4058 - 2.013 H 2.54564 - 4.0664 H mg/L - 0.218 0.114 0.0041 0.0027 0.0041 0.0424 0.00546 0.0175 0.00868 0.0162
Mercury 0.0001 - mg/L - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 2 - mg/L - 0.00579 0.0058 0.0063 0.0065 0.0063 0.0064 0.00607 0.00667 0.00603 0.00472
Nickel 0.025-0.15 - mg/L - 0.00058 0.00112 0.0002 0.0025 0.0002 0.0003 0.00023 0.00066 0.00052 <0.00050
Phosphorus 0.005-0.015 - mg/L - 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - - mg/L - 2 2 1.84 1.76 1.84 1.92 1.73 1.69 1.95 1.71
Rubidium - - mg/L - - - - - - - - - 0.00032 0.00026
Selenium 0.002 - mg/L - 0.0004 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.000298 0.000199
Silicon - - mg/L - - - - - - - 3.1 3.4 3.35 3.22
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - - mg/L - 64.9 69.2 63.3 65.3 63.3 65 60.5 66 63.5 57.4
Strontium - - mg/L - 0.732 0.774 - - - - 0.516 0.543 0.598 0.567
Sulfur - - mg/L - 71.5 74.8 - - - - 45.5 48.6 49.3 47.7
Tellerium - - mg/L - 0.05 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.0008 - mg/L - 0.000022 0.000032 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - - mg/L - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - - mg/L - 0.00001 0.00002 0.0009 0.0004 0.0009 <0.0002 <0.00020 <0.00020 <0.00010 <0.00010
Titanium - - mg/L - 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.00030 <0.00030
Tungsten - - mg/L - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - 0.00251 0.00255 0.00175 0.00161 0.00175 0.00144 0.00134 0.00159 0.00148 0.00119
Vanadium - - mg/L - 0.00019 0.00027 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00050 <0.00050
Zinc 0.077 - 0.18 H 0.102 - 0.206 mg/L - 0.0001 0.0001 <0.004 0.005 <0.004 0.013 0.0149 <0.0040 0.0015 0.0021
Zirconium - - mg/L - 0.005 0.005 - - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Meziadin Landfill
MW-3BC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

No
te

s

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

No
te

s
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 2019‐06‐24 Table D‐9: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4
Laboratory ID - - - - - - - - - - L2097663-5 L2183746-5
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-May-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - 7.32 6.97
Temperature - °C - - - - - - - - - - 8.1 7.4
Conductivity - uS/cm - - - - - - - - - - 430.8 428.7
Water level - m - - - - - - - - - - 6 5.91
Dissolved Oxygen - mg/L - - - - - - - - - - 13.6 6.3
Oxidation Reduction Potential - mV - - - - - - - - - - 307.6 412.7
Parameters
Conductivity - uS/cm 845 622 730 692 567 476 567 586 594 598 616 641
Hardness (Total as CaCO3) - mg/L - 367 263 320 188 218 188 180 177 186 222 216
Hardness (Dissolved as CaCO3) - mg/L 323 227 289 250 - 199 - - - - - -
pH - pH 7.90 8.10 7.90 8.20 7.90 8.00 7.90 7.9 7.8 7.8 - 8.33
Total Suspended Solids - mg/L - 1530 - 296 - - - - - - - -
Total Dissolved Solids - mg/L 626 - 454 440 350 290 350 360 370 290 467 422
Alkalinity, Total (as CaCO3) - mg/L - - 216 214 180 190 180 180 180 180 173 191
Ammonia, Total (as N) 1.31 - 11.3 mg/L - 0.01 0.02 0.05 <0.03 <0.03 <0.03 0.09 0.07 0.07 0.02 0.04
Bromide (Br) - mg/L - 0.1 0.1 0.1 - - - - - - - -
Chloride (Cl) 1500 mg/L 5.00 0.70 0.90 0.50 1.30 <1.0 1.30 1.00 1.20 1.10 <0.50 <2.5
Fluoride (F) 2.0-3.0 (e) mg/L 0.2 - - - - 0.11 - - 0.13 0.11 0.109 0.1
Nitrate (as N) 400 mg/L 0.01 - 0.037 0.015 - - - - - - 0.42 <0.025
Nitrite (as N) 0.2 - 2.0 (h) mg/L 0.01 - 0.002 0.002 - - - - - - <0.0010 <0.0050
Nitrate + Nitrite (as N) - mg/L - - 0.037 0.017 0.153 0.378 0.153 0.114 0.030 0.092 0.420 <0.030
Total Kjeldahl Nitrogen - mg/L - - 0.12 0.03 0.14 0.12 0.14 3.76 0.788 0.819 0.678 0.087
Phosphorus (P)-Total - mg/L - - 0.865 0.97 - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 274 156 191 148 110 64 110 151 131 122 155 157
Biological Oxygen Demand (BOD) - mg/L - 6 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - mg/L - 10 10 10 <20 <20 <20 <20 42 <20 <20 <20
Total Metals
Aluminum - mg/L - 10 0.0569 4.01 - - - - - - - -
Antimony 0.09 mg/L - 0.000332 0.000181 0.000566 - - - - - - - -
Arsenic 0.05 mg/L - 0.0048 0.0003 0.0032 - - - - - - - -
Barium 10 mg/L - 0.219 0.0328 0.157 - - - - - - - -
Beryllium 0.0015 mg/L - 0.001 0.00002 0.00078 - - - - - - - -
Bismuth - mg/L - 0.00002 0.00002 0.00002 - - - - - - - -
Boron 12 mg/L - 0.077 0.078 0.071 - - - - - - - -
Cadmium 0.0005 - 0.004 mg/L - 0.00838 0.00028 0.00145 - - - - - - - -
Calcium - mg/L - 83.8 77.4 94.8 - 62.1 - - - - - -
Chromium 0.01 mg/L - 0.0314 0.0002 0.0068 - - - - - - - -
Cobalt 0.04 mg/L - 0.0233 0.000216 0.0175 - - - - - - - -
Copper 0.02 - 0.09 mg/L - 0.0607 0.00087 0.0472 - - - - - - - -
Iron - mg/L - 74.4 0.076 10.3 - - - - - - - -
Lead 0.04 - 0.16 mg/L - 0.0254 0.00012 0.0151 - - - - - - - -
Lithium - mg/L - 0.0166 0.00536 0.0119 - - - - - - - -
Magnesium - mg/L - 38.3 17 20.1 - 15.2 - - - - - -
Manganese - mg/L - 2.89 0.142 2.47 - - - - - - - -
Mercury 0.00025 mg/L - - 0.00005 0.00005 - - - - - - - -
Molybdenum 10 mg/L - 0.0118 0.00934 0.0106 - - - - - - - -
Nickel 0.25 - 1.5 mg/L - 0.0672 0.00118 0.0318 - - - - - - - -
Phosphorus                    - mg/L - 1.8 0.1 1.5 - - - - - - - -
Potassium                     - mg/L - 6 2 3 - - - - - - - -
Selenium 0.02 mg/L - 0.0007 0.0003 0.0008 - - - - - - - -
Silver 0.0005 - 0.015 mg/L - 0.00006 0.00002 0.00004 - - - - - - - -
Sodium - mg/L - 48.9 52 58.5 - - - - - - - -
Strontium - mg/L - 0.686 0.796 0.84 - - - - - - - -
Sulfur - mg/L - 42.3 60.7 52.4 - - - - - - - -
Tellurium                     - mg/L - 0.05 0.05 - - - - - - - - -
Thallium 0.003 mg/L - 0.000065 0.00001 0.000054 - - - - - - - -
Tin - mg/L - 0.00017 0.00003 0.00009 - - - - - - - -
Titanium                      1 mg/L - 0.299 0.003 0.003 - - - - - - - -
Uranium 0.085 mg/L - 0.00142 0.00141 0.00163 - - - - - - - -
Vanadium - mg/L - 0.0282 0.00037 0.0106 - - - - - - - -
Zinc 0.075 - 38.1 mg/L - 0.143 0.0007 0.0837 - - - - - - - -
Zirconium                     - mg/L - 0.005 0.005 - - - - - - - - -
Dissolved Metals
Aluminum - mg/L 0.2 0.0039 0.0016 0.0051 <0.005 <0.005 <0.005 <0.005 0.0053 <0.0050 0.0058 0.0013
Antimony 0.09 mg/L 0.2 0.00029 0.000178 0.000343 0.0001 0.0001 0.0001 0.0003 0.00027 0.00023 <0.00010 <0.00010
Arsenic 0.05 mg/L 0.2 0.0002 0.0003 0.0003 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00015 0.00017
Barium 10 mg/L 0.21 0.0453 0.0306 0.0394 0.035 0.082 0.035 0.119 0.103 0.0251 0.0252 0.0236
Beryllium 0.0015 mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - mg/L 0.1 0.00002 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 12 mg/L 0.1 0.064 0.072 0.058 0.064 0.046 0.064 0.079 0.08 0.0763 0.066 0.069
Cadmium 0.0005 - 0.004 mg/L 0.01 0.00057 0.00027 0.00012 0.00034 0.00013 0.00034 0.00022 0.000056 0.000035 0.000126 0.0000858
Calcium - mg/L 94.9 65.5 85.0 75.3 52.9 55.6 52.9 50.9 51.7 53.7 66.0 62.8
Cesium - mg/L - - - - - - - - - - <0.000010 <0.000010
Chromium 0.01 mg/L 0.01 0.0021 0.0002 0.0002 <0.0005 0.0011 <0.0005 <0.0005 <0.00050 <0.00050 <0.00010 <0.00010
Cobalt 0.04 mg/L 0.01 0.000005 0.000123 0.000005 <0.00005 <0.00005 <0.00005 0.00017 0.0003 0.00015 <0.00010 <0.00010
Copper 0.02 - 0.09 mg/L 0.01 0.00119 0.00054 0.00058 0.001 0.0006 0.001 0.0126 0.0131 <0.00040 0.00023 0.00039
Iron - mg/L 0.04 0.005 0.005 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.04 0.015
Lead 0.04 - 0.16 mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - mg/L 0.01 0.00406 0.00547 0.00529 0.0068 0.0026 0.0068 0.0039 0.00466 0.00752 0.0047 0.0047
Magnesium - mg/L 21.0 15.4 18.6 15.8 13.5 14.7 13.5 12.9 11.7 12.6 13.8 14.3
Manganese - mg/L 0.203 0.0214 0.137 0.112 0.129 0.002 0.129 0.415 0.509 0.572 0.12 0.235
Mercury 0.00025 mg/L 0.03 - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 10 mg/L 0.03 0.011 0.00941 0.00965 0.0108 0.0104 0.0108 0.0114 0.0136 0.014 0.00801 0.00881
Nickel 0.25 - 1.5 mg/L 0.02 0.00005 0.00062 0.00013 0.0004 0.0009 0.0004 0.0009 0.00181 0.00105 <0.00050 0.00058
Phosphorus - mg/L 0.3 0.1 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - mg/L 5.0 3.0 3.0 2.0 2.4 2.2 2.4 2.3 2.3 2.3 2.4 2.2
Rubidium - mg/L - - - - - - - - - - 0.0 0.0
Selenium 0.02 mg/L - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00028 0.000261
Silicon - mg/L 0.2 0.6 0.0006 0.0006 - - - - 3.6 3.7 3.85 3.83
Silver 0.0005 - 0.015 mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - mg/L 74.0 49.9 55.8 58.0 43.5 24.5 43.5 51.2 54.0 57.0 58.4 56.5
Strontium - mg/L 0.9 0.6 0.8 0.8 - - - - 0.6 0.6 0.7 0.7
Sulfur - mg/L 0.1 43.9 57.0 52.7 - - - - 40.4 42.4 52.8 54.5
Tellerium - mg/L - 0.1 0.1 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.003 mg/L 0.1 0.000014 0.00001 0.000023 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - mg/L - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - mg/L 0.03 0.00001 0.00002 0.00001 <0.0002 0.0004 <0.0002 <0.0002 <0.00020 <0.00020 <0.00010 <0.00010
Titanium 1 mg/L 0.01 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.00030 <0.00030
Tungsten - - - - - - - - - - - <0.00010 <0.00010
Uranium 0.085 mg/L - 0.00116 0.00144 0.00145 0.00089 0.00049 0.00089 0.00081 0.000972 0.00102 0.000952 0.000858
Vanadium - mg/L 0.03 0.00098 0.00026 0.00045 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00050 <0.00050
Zinc 0.075 - 2.4 mg/L 0.038 0.0008 0.0001 0.0001 <0.004 0.005 <0.004 0.025 0.0264 <0.0040 0.0016 <0.0010
Zirconium - mg/L - 0.005 - 0.005 - - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

Meziadin Landfill
MW-4

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d d 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐10: Groundwater Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Well

Sample ID MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4
Laboratory ID - - - - - - - - - - L2097663-5 L2183746-5
Sample Date 1-Apr-97 1-Jul-03 1-Jan-04 1-Jan-06 3-May-15 9-Sep-15 3-May-16 13-Sep-16 1-Apr-17 1-May-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - - 7.32 6.97
Temperature - - °C - - - - - - - - - - 8.1 7.4
Conductivity - - uS/cm - - - - - - - - - - 430.8 428.7
Water level - - m - - - - - - - - - - 6 5.91
Dissolved Oxygen - - mg/L - - - - - - - - - - 13.6 6.3
Oxidation Reduction Potential - mV - - - - - - - - - - 307.6 412.7
Conventional Parameters
Conductivity - - uS/cm 845 622 730 692 567 476 567 586 594 598 616 641
Hardness (Total as CaCO3) - - mg/L - 367 263 320 188 218 188 180 177 186 222 216
Hardness (Dissolved as CaCO3) - - mg/L 323 227 289 250 - 199 - - - - - -
pH 6.5-9.0 - - 7.9 8.1 7.9 8.2 7.9 8 7.9 7.9 7.8 7.8 - 8.33

Total Suspended Solids -
25 mg/L (backgr. 

25-250 mg/l) mg/L - 1530 - 296 - - - - - - - -

Total Dissolved Solids - - mg/L 626 - 454 440 350 290 350 360 370 290 467 422
Alkalinity, Total (as CaCO3) - - mg/L - - 216 214 180 190 180 180 180 180 173 191
Ammonia, Total (as N) 0.575 - 1.85 pH/T* 2.99 - 12.7 pH/T* mg/L - 0.007 0.021 0.046 <0.03 <0.03 <0.03 0.09 0.07 0.07 0.021 0.0412
Bromide (Br) - - mg/L - 0.1 0.1 0.1 - - - - - - - -
Chloride (Cl) 150 600 mg/L 5 0.7 0.9 0.5 1.3 <1.0 1.3 1 1.2 1.1 <0.50 <2.5
Fluoride (F) - 1.56 - 1.86 H mg/L 0.2 - - - - 0.11 - - 0.13 0.11 0.109 0.1
Nitrate (as N) 3 32.8 mg/L 0.01 - 0.037 0.015 - - - - - - 0.42 <0.025
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L 0.01 - 0.002 0.002 - - - - - - <0.0010 <0.0050
Nitrate + Nitrite (as N) - - mg/L - - 0.037 0.017 0.153 0.378 0.153 0.114 0.03 0.0919 0.42 <0.030
Total Kjeldahl Nitrogen - - mg/L - - 0.12 0.03 0.14 0.12 0.14 3.76 0.788 0.819 0.678 0.087
Phosphorus (P)-Total - - mg/L - - 0.865 0.97 - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 274 156 191 148 110 64 110 151 131 122 155 157
Biological Oxygen Demand (BOD) - - mg/L - 6 10 - - - - - - - - -
Chemical Oxygen Demand (COD) - - mg/L - 10 10 10 <20 <20 <20 <20 42 <20 <20 <20
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L - 10 0.0569 4.01 - - - - - - - -
Antimony 0.009 - mg/L - 0.000332 0.000181 0.000566 - - - - - - - -
Arsenic 0.005 - mg/L - 0.0048 0.0003 0.0032 - - - - - - - -
Barium 1 - mg/L - 0.219 0.0328 0.157 - - - - - - - -
Beryllium 0.00013 - mg/L - 0.001 0.00002 0.00078 - - - - - - - -
Bismuth - - mg/L - 0.00002 0.00002 0.00002 - - - - - - - -
Boron 1.2 - mg/L - 0.077 0.078 0.071 - - - - - - - -
Cadmium 0.00043 - 0.00055 H 0.00159 - 0.00224 H mg/L - 0.00838 0.00028 0.00145 - - - - - - - -
Calcium - - mg/L - 83.8 77.4 94.8 - 62.1 - - - - - -
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 0.0314 0.0002 0.0068 - - - - - - - -
Cobalt 0.004 0.11 mg/L - 0.0233 0.000216 0.0175 - - - - - - - -
Copper 0.0105 - 0.0147 H 0.0267 - 0.0365 H mg/L - 0.0607 0.00087 0.0472 - - - - - - - -
Iron - 1 mg/L - 74.4 0.076 10.3 - - - - - - - -
Lead 0.0142 - 0.02 H 0.2796 - 0.4273 H mg/L - 0.0254 0.00012 0.0151 - - - - - - - -
Lithium - - mg/L - 0.0166 0.00536 0.0119 - - - - - - - -
Magnesium - - mg/L - 38.3 17 20.1 - 15.2 - - - - - -
Manganese 1.7622 - 2.2198 H 3.43826 - 4.58434 H mg/L - 2.89 0.142 2.47 - - - - - - - -
Mercury 0.0001 - mg/L - - 0.00005 0.00005 - - - - - - - -
Molybdenum 2 - mg/L - 0.0118 0.00934 0.0106 - - - - - - - -
Nickel 0.025-0.15 - mg/L - 0.0672 0.00118 0.0318 - - - - - - - -
Phosphorus                    0.005-0.015 - mg/L - 1.8 0.1 1.5 - - - - - - - -
Potassium                     - - mg/L - 6 2 3 - - - - - - - -
Selenium 0.002 - mg/L - 0.0007 0.0003 0.0008 - - - - - - - -
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - 0.00006 0.00002 0.00004 - - - - - - - -
Sodium - - mg/L - 48.9 52 58.5 - - - - - - - -
Strontium - - mg/L - 0.686 0.796 0.84 - - - - - - - -
Sulfur - - mg/L - 42.3 60.7 52.4 - - - - - - - -
Tellurium                     - - mg/L - 0.05 0.05 - - - - - - - - -
Thallium 0.0008 - mg/L - 0.000065 0.00001 0.000054 - - - - - - - -
Tin - - mg/L - 0.00017 0.00003 0.00009 - - - - - - - -
Titanium                      - - mg/L - 0.299 0.003 0.003 - - - - - - - -
Uranium 0.0085 - mg/L - 0.00142 0.00141 0.00163 - - - - - - - -
Vanadium - - mg/L - 0.0282 0.00037 0.0106 - - - - - - - -
Zinc 0.13725 - 0.21525 H 0.16275 - 0.24075 H mg/L - 0.143 0.0007 0.0837 - - - - - - - -
Zirconium                     - - mg/L - 0.005 0.005 - - - - - - - - -
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.2 0.0039 0.0016 0.0051 <0.005 <0.005 <0.005 <0.005 0.0053 <0.0050 0.0058 0.0013
Antimony 0.009 - mg/L 0.2 0.00029 0.000178 0.000343 0.0001 0.0001 0.0001 0.0003 0.00027 0.00023 <0.00010 <0.00010
Arsenic 0.005 - mg/L 0.2 0.0002 0.0003 0.0003 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00015 0.00017
Barium - - mg/L 0.21 0.0453 0.0306 0.0394 0.035 0.082 0.035 0.119 0.103 0.0251 0.0252 0.0236
Beryllium - - mg/L 0.005 0.00002 0.00002 0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L 0.1 0.00002 0.00002 0.00002 - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 1.2 - mg/L 0.1 0.064 0.072 0.058 0.064 0.046 0.064 0.079 0.08 0.0763 0.066 0.069
Cadmium 0.00032 - 0.00055 H 0.00106 - 0.00224 H mg/L 0.01 0.00057 0.00027 0.00012 0.00034 0.00013 0.00034 0.00022 0.000056 0.000035 0.000126 0.0000858
Calcium - - mg/L 94.9 65.5 85 75.3 52.9 55.6 52.9 50.9 51.7 53.7 66 62.8
Cesium - - mg/L - - - - - - - - - - <0.000010 <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.01 0.0021 0.0002 0.0002 <0.0005 0.0011 <0.0005 <0.0005 <0.00050 <0.00050 <0.00010 <0.00010
Cobalt 0.004 0.11 mg/L 0.01 0.000005 0.000123 0.000005 <0.00005 <0.00005 <0.00005 0.00017 0.0003 0.00015 <0.00010 <0.00010
Copper 0.00708 - 0.01468 H 0.01864 - 0.0365 H mg/L 0.01 0.00119 0.00054 0.00058 0.001 0.0006 0.001 0.0126 0.0131 <0.00040 0.00023 0.00039
Iron - 0.35 mg/L 0.04 0.005 0.005 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.04 0.015
Lead 0.0099 - 0.01998 H 0.16889 - 0.42732 H mg/L 0.05 0.00001 0.00001 0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00020 <0.000050 <0.000050
Lithium - - mg/L 0.01 0.00406 0.00547 0.00529 0.0068 0.0026 0.0068 0.0039 0.00466 0.00752 0.0047 0.0047
Magnesium - - mg/L 21 15.4 18.6 15.8 13.5 14.7 13.5 12.9 11.7 12.6 13.8 14.3
Manganese 1.3838 - 2.2198 H 2.49054 - 4.58434 H mg/L 0.203 0.0214 0.137 0.112 0.129 0.002 0.129 0.415 0.509 0.572 0.12 0.235
Mercury 0.0001 - mg/L 0.03 - 0.00005 0.00005 <0.00002 <0.00002 <0.00002 - <0.00002 <0.000010 <0.0000050 <0.0000050
Molybdenum 2 - mg/L 0.03 0.011 0.00941 0.00965 0.0108 0.0104 0.0108 0.0114 0.0136 0.014 0.00801 0.00881
Nickel 0.025-0.15 - mg/L 0.02 0.00005 0.00062 0.00013 0.0004 0.0009 0.0004 0.0009 0.00181 0.00105 <0.00050 0.00058
Phosphorus 0.005-0.015 - mg/L 0.3 0.1 0.1 0.1 - - - - <0.050 <0.050 <0.050 <0.050
Potassium - - mg/L 5 3 3 2 2.38 2.2 2.38 2.26 2.31 2.27 2.41 2.24
Rubidium - - mg/L - - - - - - - - - - 0.00043 0.00033
Selenium 0.002 - mg/L - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00028 0.000261
Silicon - - mg/L 0.2 0.6 0.0006 0.0006 - - - - 3.6 3.7 3.85 3.83
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.01 0.00002 0.00002 0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - - mg/L 74 49.9 55.8 58 43.5 24.5 43.5 51.2 54 57 58.4 56.5
Strontium - - mg/L 0.925 0.599 0.79 0.757 - - - - 0.556 0.584 0.709 0.733
Sulfur - - mg/L 0.1 43.9 57 52.7 - - - - 40.4 42.4 52.8 54.5
Tellerium - - mg/L - 0.05 0.05 - - - - - <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.0008 - mg/L 0.1 0.000014 0.00001 0.000023 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - - mg/L - - - - - - - - <0.00010 <0.00010 <0.00010 <0.00010
Tin - - mg/L 0.03 0.00001 0.00002 0.00001 <0.0002 0.0004 <0.0002 <0.0002 <0.00020 <0.00020 <0.00010 <0.00010
Titanium - - mg/L 0.01 0.003 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.00030 <0.00030
Tungsten - - mg/L - - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - 0.00116 0.00144 0.00145 0.00089 0.00049 0.00089 0.00081 0.000972 0.00102 0.000952 0.000858
Vanadium - - mg/L 0.03 0.00098 0.00026 0.00045 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.00050 <0.00050
Zinc 0.073 - 0.215 H 0.098 - 0.241 mg/L 0.038 0.0008 0.0001 0.0001 <0.004 0.005 <0.004 0.025 0.0264 <0.0040 0.0016 <0.0010
Zirconium - - mg/L - 0.005 - 0.005 - - - - <0.00010 <0.00010 <0.000060 <0.000060

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Meziadin Landfill
MW-4BC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

No
te

s

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

No
te

s
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 2019‐06‐24 Table D‐11: Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3

Laboratory ID - - - - - - - - - - - - - - - - - - - L2097662-3 L2183745-1
Sample Date 1-Jun-02 1-Jul-03 1-Jul-04 1-Oct-06 1-Jul-07 1-Jun-08 1-Sep-09 26-Apr-10 28-Sep-10 1-Jun-13 25-Sep-13 8-Jul-14 7-Oct-14 28-Apr-15 9-Sep-15 28-Apr-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - - - - - - - - - - 6.61 7.45
Temperature - °C - - - - - - - - - - - - - - - - - - - 7.4 9.4
Conductivity - uS/cm - - - - - - - - - - - - - - - - - - - 345 316.6
Dissolved Oxygen - mg/L - - - - - - - - - - - - - - - - - - - 4.7 5.5
Oxidation Reduction Potential - mV - - - - - - - - - - - - - - - - - - - 203.1 408.8
Conventional Parameters
Conductivity - uS/cm 303 261 255 186 177 221 103 109 500 402 454 510 485 780 515 339 505 629 507 456 429
Hardness (Total as CaCO3) - mg/L - 134.0 111.0 85.0 - - - 161.1 250.5 183.0 175.0 197.0 177.0 288.0 201.0 164.0 179.0 207.0 204.0 207.0 157.0
Hardness (Dissolved as CaCO3) - mg/L - 132.0 118.0 85.0 - - - - - - - - - - 197.0 - - - - - -
pH - pH 8.37 6 7.9 7.9 7.66 7.5 6.5 6.8 6.7 6.9 7.00 7.70 7.70 7.00 7.20 7.00 7.40 6.7 7 - 8.2
Total Suspended Solids - mg/L - 4 4 4 - - - - - - - - - - 9.6 280 8.9 280 31 20.5 <3.0
Total Dissolved Solids - mg/L - - 142 102 - - - - - - - - - - - - - - - - -
Alkalinity, Total (as CaCO3) - mg/L - - 81 62 74 96 32 173 230 208 205 237 193 320 220 180 220 240 230 215 192
Ammonia, Total (as N) 3.7 - 18.5 mg/L 0.03 0.005 0.005 0.007 0.19 0.14 ND 4.1 0.49 1.5 2.6 1.81 0.32 8.53 1.73 0.15 2.15 5.45 1.1 1.65 2.84
Bromide (Br) - mg/L - 0.1 0.1 0.1 - - - - - - - - - - - - - - - - 0.077
Chloride (Cl) 1500 mg/L 2.24 3 5.4 4 6.1 11 1.5 14.4 - - 18.6 24.3 39 54 35.7 39 35.7 39 28.2 20.3 25.9
Fluoride (F) 2.0-3.0 (e) mg/L - - - - - - - - - - - - - - <0.10 - - - - 0.069 0.113
Nitrate (as N) 400 mg/L - - 0.002 0.002 - - - - - - - - - - - - - - - <0.0050 0.0956
Nitrite (as N) 0.2 - 2.0 (h) mg/L - - 0.002 0.002 - - - - - - - - - - - - - - - <0.0010 0.0114
Nitrate + Nitrite (as N) - mg/L - - 0.002 0.002 - - - - - - - - - - <0.010 0.066 0.044 5.45 1.1 <0.0051 0.107
Total Kjeldahl Nitrogen - mg/L 0.2 - 0.4 0.2 0.8 0.6 0.5 0.1 0.9 1.8 2.9 0.3 0.5 2.0 2.8 1.7 7.4 11.8 1.6 3.5 3.3
Phosphorus (P)-Total - mg/L - - 0.045 0.012 - - - - - - - - - - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 60.0 50.4 37.1 24.0 17.0 13.5 15.8 3290 - - 6.0 5.7 <0.5 11.0 1.7 11.8 1.2 17.9 2.4 - 8.7
Biological Oxygen Demand (BOD) - mg/L 6 6 10 - 10 4.1 ND 13 ND 4.6 11 <6 <4 66 <4.0 64 <8.0 >130 <5.0 9.9 <2.0
Chemical Oxygen Demand (COD) - mg/L 30 10 10 10 30 30 23 47 32 ND <20 <20 <20 156 <20 199 23 296 61 47 22
Total Metals
Aluminum - mg/L 0.03 0.0114 0.0103 0.0325 0.02 0.011 0.067 0.073 0.019 0.0163 0.0159 0.0884 0.0134 0.917 0.01 1.49 0.007 1.16 0.018 0.0595 0.0129
Antimony 0.09 mg/L 0.05 0.00007 0.000073 0.00005 0.001 ND ND - - - 0.000068 <0.0005 <0.0005 0.002 <0.0001 0.0008 0.0003 0.00063 <0.00020 0.00017 0.00014
Arsenic 0.05 mg/L 0.05 0.0003 0.0007 0.0003 0.001 0.0005 0.0002 0.0008 0.0015 0.00116 0.00132 0.00193 0.00088 0.0135 0.0028 0.0025 0.0026 0.00305 0.00219 0.00141 0.00082
Barium 10 mg/L 0.04 0.0167 0.025 0.00794 0.019 0.029 0.023 0.135 0.139 0.249 0.177 0.169 0.0709 0.741 0.155 0.281 0.144 0.607 0.138 0.196 0.1
Beryllium 0.0015 mg/L 0.0002 0.00002 0.00002 0.00002 0.002 ND ND - - - <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - mg/L 0.1 0.00002 0.00003 0.00002 0.1 ND ND 0.1 - - - - - - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 12 mg/L 0.03 0.034 0.056 0.054 0.054 0.082 ND 0.00027 0.06 0.089 0.117 0.116 0.165 0.317 0.184 0.25 0.22 0.32 0.218 0.155 0.2
Cadmium 0.0005 - 0.004 mg/L 0.002 0.00002 0.00001 0.0001 0.0080 0.0001 0.0001 - 0.0004 0.0000120 0.0000150 0.000021 0.000024 0.00022 0.00002 0.00024 0.00001 0.00014 0.000012 0.0000127 <0.0000050
Calcium - mg/L 46.8 41.2 32.8 23.8 22.6 28.6 14.2 50.6 79.8 58.2 56.6 62.4 53.9 91.2 63.8 45.6 59.1 69.6 61.9 59.7 52.2
Cesium - mg/L - - - - - - - - - - - - - - - - - - - 0.0 0.0
Chromium 0.01 mg/L 0.005 0.001 0.0002 0.0002 0.0050 ND ND - - - <0.0005 <0.001 <0.001 0.0122 0.001 0.005 <0.0005 0.00544 <0.00050 0.001 0.00019
Cobalt 0.04 mg/L 0.005 0.000208 0.000202 0.000137 0.005 0.0008 ND 0.0026 0.0016 0.00099 0.000767 0.00120 0.00097 0.0063 0.00062 0.0036 0.00044 0.00559 0.00072 0.00122 0.00024
Copper 0.02 - 0.09 mg/L 0.005 0.00111 0.00057 0.00035 0.0009 0.001 0.0017 0.0017 0.0018 0.00032 0.00053 0.00175 0.0105 0.0082 0.0003 0.0098 0.0004 0.00696 <0.00040 <0.00050 <0.00050
Iron - mg/L 0.03 0.04 0.06 0.10 0.28 0.17 0.13 3.65 2.02 4.46 2.55 5.69 1.11 91.6 4.73 15.10 3.54 26.30 4.59 4.21 0.49
Lead 0.04 - 0.16 mg/L 0.030 0.00001 0.00001 0.00005 0.005 ND ND 0.0 - - <0.00005 <0.0002 0.00022 0.0006 <0.0001 0.0013 <0.0001 0.00094 <0.00020 0.000336 0.000063
Lithium - mg/L - 0.00064 0.00068 0.00082 - ND ND - - - 0.00109 <0.005 <0.005 0.0039 0.0011 0.0036 0.0013 0.00306 0.00132 0.0015 <0.0010
Magnesium - mg/L 8.2 7.6 7.1 6.6 4.3 4.8 3.5 8.4 12.4 9.1 8.06 10.0 10.4 14.6 9.98 10.8 10.4 12.7 11.8 10.9 7.58
Manganese - mg/L 0.4 0.1 0.1 0.2 0.8 1.8 0.2 6.7 7.4 8.0 5.9 9.32 1.95 12.4 8.76 5.64 8.28 10.3 8.56 7.91 3.58
Mercury 0.00025 mg/L 0.000050 - 0.000050 0.000050 0.000010 0.000020 ND - 0.000010 - <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 - - <0.00002 <0.000010 0.000005 <0.0000050
Molybdenum 10 mg/L 0.005 0.00071 0.00078 0.00035 0.005 ND ND - 0.001 - 0.000865 0.0011 <0.001 0.0016 0.0014 0.0006 0.0008 0.00156 0.00083 0.00083 0.00234
Nickel 0.25 - 1.5 mg/L 0.008 0.00076 0.00136 0.00081 0.008 0.002 0.004 0 0.004 0.0021 0.00216 0.0031 0.0038 0.0167 0.0024 0.0102 0.0025 0.0131 0.00239 0.00317 0.00278
Phosphorus                    - mg/L 0.1 0.1 0.1 0.1 0.1 - - - - 0.327 - - - - - - - 0.762 0.216 0.405 0.056
Potassium                     - mg/L 1 2 2 1 2 1.67 0.54 3.28 1.31 1.33 2.77 1.77 4.25 9.79 3.27 5.17 3.81 8.03 2.44 3.85 4.04
Rubidium - mg/L - - - - - - - - - - - - - - - - - - - 0.00164 0.00192
Selenium 0.02 mg/L 0.03 0.0002 0.0002 0.0002 0.001 0.0002 ND 0.0001 0.0003 - 0.000065 <0.0001 <0.0001 0.0018 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00009 0.00008
Silicon - mg/L - - - - - - 3.3 - - - - - - - - - - 5.2 4.6 3.27 3.58
Silver 0.0005 - 0.015 mg/L 0.0010000 0.0000200 0.0000200 0.0000200 0.0000100 0.3660000 - - 0.0000060 - 0.0000050 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - mg/L 4.26 4.77 5.78 4.86 7.9 ND 2.14 8.21 6.56 8.48 12.5 12.8 20.4 34.2 23 21.7 25.6 29.8 20.6 18.2 20.2
Strontium - mg/L 0.223 0.174 0.167 0.129 0.116 5.44 0.077 0.265 0.419 0.327 0.324 0.332 0.335 0.563 0.348 0.314 0.38 0.428 0.353 0.378 0.367
Sulfur - mg/L 20.5 16.5 12.9 8.6 5.0 0.1 ND 7.0 11.0 - <15 <3 <3 3 <1 4 <1 3.8 <3.0 3.12 2.72
Tellurium                     - mg/L 0.1 0.1 0.1 - - 4.0 ND - - - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.003 mg/L 0.03 0.00001 0.000002 0.000002 0.0001 ND ND - - - <0.000002 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - mg/L - - - - - - ND - - - - - - 0.0002 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Tin - mg/L 0.0200 0.00002 0.00001 0.00003 0.0200 ND ND - - - <0.0002 <0.005 <0.005 0.0006 0.0003 0.0002 <0.0002 <0.00020 <0.00020 0.00011 0.0004
Titanium                      1 mg/L 0.0030 0.0030 0.0030 0.0030 0.0030 ND ND - - - <0.005 <0.005 <0.005 0.013 <0.005 0.018 <0.005 0.0223 <0.0050 0.00064 0.00032
Tungsten - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Uranium 0.085 mg/L - 0.0000490 0.0000280 0.0000090 0.0001000 ND ND - - - 0.0000310 <0.0001 <0.0001 0.0001 0.00002 0.00004 <0.00002 0.000049 0.000023 0.000034 0.000044
Vanadium - mg/L 0.0050 0.0002 0.0001 0.0001 0.0050 ND ND - - - <0.0005 <0.005 <0.005 0.004 <0.001 0.004 <0.001 0.0038 <0.0010 <0.00050 <0.00050
Zinc 0.075 - 38.1 mg/L 0.011 0.0009 0.0005 0.0006 0.005 0.009 0.006 0.028 0.005 - 0.0013 0.0076 0.0223 0.061 <0.004 0.056 <0.004 0.0496 0.0045 0.0049 0.0034
Zirconium                     - mg/L 0.0 0.005 0.005 - 0.005 ND ND - - - <0.0001 <0.0005 <0.0005 0.0008 0.0001 0.0004 <0.0001 0.00051 <0.00010 <0.000060 <0.000060
Dissolved Metals
Aluminum (Al)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 0.0083 0.0097
Antimony (Sb)-Dissolved 0.09 mg/L - - - - - - - - - - - - - - - - - - - 0.00013 0.00013
Arsenic (As)-Dissolved 0.05 mg/L - - - - - - - - - - - - - - - - - - - 0.00129 0.00061
Barium (Ba)-Dissolved 10 mg/L - - - - - - - - - - - - - - - - - - - 0.162 0.0968
Beryllium (Be)-Dissolved 0.0015 mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Bismuth (Bi)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.000050 <0.000050
Boron (B)-Dissolved 12 mg/L - - - - - - - - - - - - - - - - - - - 0.146 0.186
Cadmium (Cd)-Dissolved 0.0005 - 0.004 mg/L - - - - - - - - - - - - - - - - - - - 0.0000066 0.0000602
Calcium (Ca)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 63.7 50.1
Cesium (Cs)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 0.000011 0.000026
Chromium (Cr)-Dissolved 0.01 mg/L - - - - - - - - - - - - - - - - - - - 0.00088 0.00011
Cobalt (Co)-Dissolved 0.04 mg/L - - - - - - - - - - - - - - - - - - - 0.00121 0.00022
Copper (Cu)-Dissolved 0.02 - 0.09 mg/L - - - - - - - - - - - - - - - - - - - <0.00020 0.0014
Iron (Fe)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 4.04 0.029
Lead (Pb)-Dissolved 0.04 - 0.16 mg/L - - - - - - - - - - - - - - - - - - - <0.000050 <0.000050
Lithium (Li)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 0.0014 <0.0010
Magnesium (Mg)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 11.6 7.83
Manganese (Mn)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 8.2 3.38
Mercury (Hg)-Dissolved 0.00025 mg/L - - - - - - - - - - - - - - - - - - - <0.0000050 <0.0000050
Molybdenum (Mo)-Dissolved 10 mg/L - - - - - - - - - - - - - - - - - - - 0.000766 0.0022
Nickel (Ni)-Dissolved 0.25 - 1.5 mg/L - - - - - - - - - - - - - - - - - - - 0.00307 0.00267
Phosphorus (P)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 0.098 <0.050
Potassium (K)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 4.05 4.03
Rubidium (Rb)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 0.00167 0.00197
Selenium (Se)-Dissolved 0.02 mg/L - - - - - - - - - - - - - - - - - - - 0.00121 0.000076
Silicon (Si)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 3.16 3.45
Silver (Ag)-Dissolved 0.0005 - 0.015 mg/L - - - - - - - - - - - - - - - - - - - <0.000010 <0.000010
Sodium (Na)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 18.8 20.3
Strontium (Sr) -Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 0.362 0.35
Sulfur (S)- Dissolved - mg/L - - - - - - - - - - - - - - - - - - - 3.4 3.25
Tellerium (Te)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.00020 <0.00020
Thallium (Tl)-Dissolved 0.003 mg/L - - - - - - - - - - - - - - - - - - - <0.000010 <0.000010
Thorium (Th)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Tin (Sn)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Titanium (Ti)-Dissolved 1 mg/L - - - - - - - - - - - - - - - - - - - <0.00030 <0.00030
Tungsten (W)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Uranium (U)-Dissolved 0.085 mg/L - - - - - - - - - - - - - - - - - - - 0.000031 0.000041
Vanadium (V)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.00050 <0.00050
Zinc (Zn)-Dissolved 0.075 - 2.4 mg/L - - - - - - - - - - - - - - - - - - - 0.0013 0.0031
Zirconium (Zr)-Dissolved - mg/L - - - - - - - - - - - - - - - - - - - <0.000060 <0.000060

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.
Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d t d t 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

SW-3
Meziadin - Treatment Lagoon Outlet Effluent

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐12: Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Location

Sample ID SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3 SW-3
Laboratory ID - - - - - - - - - - - - - - - - - - - L2097662-3 L2183745-1
Sample Date 1-Jun-02 1-Jul-03 1-Jul-04 1-Oct-06 1-Jul-07 1-Jun-08 1-Sep-09 26-Apr-10 28-Sep-10 1-Jun-13 25-Sep-13 8-Jul-14 7-Oct-14 28-Apr-15 9-Sep-15 28-Apr-16 13-Sep-16 1-Apr-17 1-Aug-17 17-May-18 17-Oct-18

QAQC - - - - - - - - - - - - - - - - - - - - -
Field Observations
pH - - - - - - - - - - - - - - - - - - - - - - 6.61 7.45
Temperature - - °C - - - - - - - - - - - - - - - - - - - 7.4 9.4
Conductivity - - uS/cm - - - - - - - - - - - - - - - - - - - 345 316.6
Dissolved Oxygen - - mg/L - - - - - - - - - - - - - - - - - - - 4.7 5.5
Oxidation Reduction Potential - mV - - - - - - - - - - - - - - - - - - - 203.1 408.8
Conventional Parameters
Conductivity - - uS/cm 303 261 255 186 177 221 103 109 500 402 454 510 485 780 515 339 505 629 507 456 429
Hardness (Total as CaCO3) - - mg/L - 134 111 85 - - - 161.0679 250.52881 183 175 197 177 288 201 164 179 207 204 207 157
Hardness (Dissolved as CaCO3) - - mg/L - 132 118 85 - - - - - - - - - - 197 - - - - - -
pH 6.5-9.0 - - 8.37 6 7.9 7.9 7.66 7.5 6.5 6.8 6.7 6.9 7 7.7 7.7 7 7.2 7 7.4 6.7 7 - 8.2

Total Suspended Solids -
25 mg/L (backgr. 25-

250 mg/l) mg/L - 4 4 4 - - - - - - - - - - 9.6 280 8.9 280 31 20.5 <3.0

Total Dissolved Solids - - mg/L - - 142 102 - - - - - - - - - - - - - - - - -
Alkalinity, Total (as CaCO3) - - mg/L - - 80.9 61.7 74 96 32 173 230 208 205 237 193 320 220 180 220 240 230 215 192
Ammonia, Total (as N) 0.461 - 1.86 pH/T* 2.4 - 25.5 pH/T* mg/L 0.03 0.005 0.005 0.007 0.19 0.14 ND 4.1 0.49 1.5 2.6 1.81 0.32 8.53 1.73 0.15 2.15 5.45 1.1 1.65 2.84
Bromide (Br) - - mg/L - 0.1 0.1 0.1 - - - - - - - - - - - - - - - - 0.077
Chloride (Cl) 150 600 mg/L 2.24 3 5.4 4 6.1 11 1.5 14.4 - - 18.6 24.3 39 54 35.7 39 35.7 39 28.2 20.3 25.9
Fluoride (F) - 1.52 - 1.63 H mg/L - - - - - - - - - - - - - - <0.10 - - - - 0.069 0.113
Nitrate (as N) 3 32.8 mg/L - - 0.002 0.002 - - - - - - - - - - - - - - - <0.0050 0.0956
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L - - 0.002 0.002 - - - - - - - - - - - - - - - <0.0010 0.0114
Nitrate + Nitrite (as N) - - mg/L - - 0.002 0.002 - - - - - - - - - - <0.010 0.066 0.044 5.45 1.1 <0.0051 0.107
Total Kjeldahl Nitrogen - - mg/L 0.2 - 0.43 0.21 0.82 0.59 0.49 0.11 0.86 1.81 2.94 0.315 0.463 2 2.8 1.69 7.37 11.8 1.57 3.51 3.29
Phosphorus (P)-Total - - mg/L - - 0.045 0.012 - - - - - - - - - - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 60 50.4 37.1 24 17 13.5 15.8 3290 - - 6 5.74 <0.5 11 1.7 11.8 1.2 17.9 2.4 - 8.69
Biological Oxygen Demand (BOD) - - mg/L 6 6 10 - 10 4.1 ND 13 ND 4.6 11 <6 <4 66 <4.0 64 <8.0 >130 <5.0 9.9 <2.0
Chemical Oxygen Demand (COD) - - mg/L 30 10 10 10 30 30 23 47 32 ND <20 <20 <20 156 <20 199 23 296 61 47 22
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.03 0.0114 0.0103 0.0325 0.02 0.011 0.067 0.073 0.019 0.0163 0.0159 0.0884 0.0134 0.917 0.01 1.49 0.007 1.16 0.018 0.0595 0.0129
Antimony 0.009 - mg/L 0.05 0.00007 0.000073 0.00005 0.001 ND ND - - - 0.000068 <0.0005 <0.0005 0.002 <0.0001 0.0008 0.0003 0.00063 <0.00020 0.00017 0.00014
Arsenic 0.005 - mg/L 0.05 0.0003 0.0007 0.0003 0.001 0.0005 0.0002 0.0008 0.0015 0.00116 0.00132 0.00193 0.00088 0.0135 0.0028 0.0025 0.0026 0.00305 0.00219 0.00141 0.00082
Barium 1 - mg/L 0.04 0.0167 0.025 0.00794 0.019 0.029 0.023 0.135 0.139 0.249 0.177 0.169 0.0709 0.741 0.155 0.281 0.144 0.607 0.138 0.196 0.1
Beryllium 0.00013 - mg/L 0.0002 0.00002 0.00002 0.00002 0.002 ND ND - - - <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L 0.05 0.00002 0.00003 0.00002 0.05 ND ND 0.131 - - - - - - - - - <0.00010 <0.00010 <0.000050 <0.000050
Boron 1.2 - mg/L 0.03 0.034 0.056 0.054 0.054 0.082 ND 0.00027 0.06 0.089 0.117 0.116 0.165 0.317 0.184 0.25 0.22 0.32 0.218 0.155 0.2
Cadmium 0.00019 - 0.00046 H 0.0005 - 0.00175 H mg/L 0.002 0.00002 0.00001 0.0001 0.008 0.00006 0.00008 - 0.0004 0.000012 0.000015 0.000021 0.000024 0.00022 0.00002 0.00024 0.00001 0.00014 0.000012 0.0000127 <0.0000050
Calcium - - mg/L 46.8 41.2 32.8 23.8 22.6 28.6 14.2 50.6 79.8 58.2 56.6 62.4 53.9 91.2 63.8 45.6 59.1 69.6 61.9 59.7 52.2
Cesium - - mg/L - - - - - - - - - - - - - - - - - - - 0.000011 0.00003
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.005 0.0005 0.0002 0.0002 0.005 ND ND - - - <0.0005 <0.001 <0.001 0.0122 0.001 0.005 <0.0005 0.00544 <0.00050 0.001 0.00019
Cobalt 0.004 0.11 mg/L 0.005 0.000208 0.000202 0.000137 0.005 0.0008 ND 0.0026 0.0016 0.00099 0.000767 0.0012 0.00097 0.0063 0.00062 0.0036 0.00044 0.00559 0.00072 0.00122 0.00024
Copper 0.0034 - 0.01 H 0.01 - 0.0291 H mg/L 0.005 0.00111 0.00057 0.00035 0.0009 0.001 0.0017 0.0017 0.0018 0.00032 0.00053 0.00175 0.0105 0.0082 0.0003 0.0098 0.0004 0.00696 <0.00040 <0.00050 <0.00050
Iron - 1 mg/L 0.031 0.044 0.061 0.101 0.283 0.166 0.127 3.65 2.02 4.46 2.55 5.69 1.11 91.6 4.73 15.1 3.54 26.3 4.59 4.21 0.486
Lead 0.0059 - 0.0156 H 0.0664 - 0.3139 H mg/L 0.03 0.00001 0.00001 0.00005 0.005 ND ND 0.0002 - - <0.00005 <0.0002 0.00022 0.0006 <0.0001 0.0013 <0.0001 0.00094 <0.00020 0.000336 0.000063
Lithium - - mg/L - 0.00064 0.00068 0.00082 - ND ND - - - 0.00109 <0.005 <0.005 0.0039 0.0011 0.0036 0.0013 0.00306 0.00132 0.0015 <0.0010
Magnesium - - mg/L 8.21 7.6 7.11 6.61 4.27 4.8 3.5 8.4 12.4 9.07 8.06 10 10.4 14.6 9.98 10.8 10.4 12.7 11.8 10.9 7.58
Manganese 0.979 - 1.70733 H 1.4767 - 3.71376 H mg/L 0.402 0.139 0.134 0.16 0.79 1.82 0.196 6.73 7.43 7.96 5.9 9.32 1.95 12.4 8.76 5.64 8.28 10.3 8.56 7.91 3.58
Mercury 0.0001 - mg/L 0.00005 - 0.00005 0.00005 0.00001 0.00002 ND - 0.00001 - <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 - - <0.00002 <0.000010 0.000005 <0.0000050
Molybdenum 2 - mg/L 0.005 0.00071 0.00078 0.00035 0.005 ND ND - 0.001 - 0.000865 0.0011 <0.001 0.0016 0.0014 0.0006 0.0008 0.00156 0.00083 0.00083 0.00234
Nickel 0.025-0.15 - mg/L 0.008 0.00076 0.00136 0.00081 0.008 0.002 0.004 0 0.004 0.0021 0.00216 0.0031 0.0038 0.0167 0.0024 0.0102 0.0025 0.0131 0.00239 0.00317 0.00278
Phosphorus                    0.005-0.015 - mg/L 0.1 0.1 0.1 0.1 0.1 - - - - 0.327 - - - - - - - 0.762 0.216 0.405 0.056
Potassium                     - - mg/L 1 2 2 1 2 1.67 0.54 3.28 1.31 1.33 2.77 1.77 4.25 9.79 3.27 5.17 3.81 8.03 2.44 3.85 4.04
Rubidium - - mg/L - - - - - - - - - - - - - - - - - - - 0.00164 0.00192
Selenium 0.002 - mg/L 0.03 0.0002 0.0002 0.0002 0.001 0.0002 ND 0.0001 0.0003 - 0.000065 <0.0001 <0.0001 0.0018 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 0.00009 0.00008
Silicon - - mg/L - - - - - - 3.3 - - - - - - - - - - 5.2 4.6 3.27 3.58
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.001 0.00002 0.00002 0.00002 0.00001 0.366 - - 0.000006 - 0.000005 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000010 <0.000010
Sodium - - mg/L 4.26 4.77 5.78 4.86 7.9 ND 2.14 8.21 6.56 8.48 12.5 12.8 20.4 34.2 23 21.7 25.6 29.8 20.6 18.2 20.2
Strontium - - mg/L 0.223 0.174 0.167 0.129 0.116 5.44 0.077 0.265 0.419 0.327 0.324 0.332 0.335 0.563 0.348 0.314 0.38 0.428 0.353 0.378 0.367
Sulfur - - mg/L 20.5 16.5 12.9 8.6 5 0.146 ND 7 11 - <15 <3 <3 3 <1 4 <1 3.8 <3.0 3.12 2.72
Tellurium                     - - mg/L 0.05 0.05 0.05 - - 4 ND - - - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.00050 <0.00020 <0.00020
Thallium 0.0008 - mg/L 0.03 0.000007 0.000002 0.000002 0.0001 ND ND - - - <0.000002 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000010 <0.000010
Thorium - - mg/L - - - - - - ND - - - - - - 0.0002 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010
Tin - - mg/L 0.02 0.00002 0.00001 0.00003 0.02 ND ND - - - <0.0002 <0.005 <0.005 0.0006 0.0003 0.0002 <0.0002 <0.00020 <0.00020 0.00011 0.0004
Titanium                      - - mg/L 0.003 0.003 0.003 0.003 0.003 ND ND - - - <0.005 <0.005 <0.005 0.013 <0.005 0.018 <0.005 0.0223 <0.0050 0.00064 0.00032
Tungsten - - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - 0.000049 0.000028 0.000009 0.0001 ND ND - - - 0.000031 <0.0001 <0.0001 0.0001 0.00002 0.00004 <0.00002 0.000049 0.000023 0.000034 0.000044
Vanadium - - mg/L 0.005 0.00022 0.00006 0.00006 0.005 ND ND - - - <0.0005 <0.005 <0.005 0.004 <0.001 0.004 <0.001 0.0038 <0.0010 <0.00050 <0.00050
Zinc 0.0075 - 0.156 H 0.033 - 0.1815 H mg/L 0.011 0.0009 0.0005 0.0006 0.005 0.009 0.006 0.028 0.005 - 0.0013 0.0076 0.0223 0.061 <0.004 0.056 <0.004 0.0496 0.0045 0.0049 0.0034
Zirconium                     - - mg/L 0.005 0.005 0.005 - 0.005 ND ND - - - <0.0001 <0.0005 <0.0005 0.0008 0.0001 0.0004 <0.0001 0.00051 <0.00010 <0.000060 <0.000060
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L - - - - - - - - - - - - - - - - - - - 0.0083 0.0097
Antimony 0.009 - mg/L - - - - - - - - - - - - - - - - - - - 0.00013 0.00013
Arsenic 0.005 - mg/L - - - - - - - - - - - - - - - - - - - 0.00129 0.00061
Barium - - mg/L - - - - - - - - - - - - - - - - - - - 0.162 0.0968
Beryllium - - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Bismuth - - mg/L - - - - - - - - - - - - - - - - - - - <0.000050 <0.000050
Boron 1.2 (j) - mg/L - - - - - - - - - - - - - - - - - - - 0.146 0.186
Cadmium 0.00029 - 0.00036 H 0.00094 - 0.00124 H mg/L - - - - - - - - - - - - - - - - - - - 0.0000066 0.0000602
Calcium - - mg/L - - - - - - - - - - - - - - - - - - - 63.7 50.1
Cesium - - mg/L - - - - - - - - - - - - - - - - - - - 0.000011 0.000026
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - - - - - - - - - - - - - - - - - - - 0.00088 0.00011
Cobalt 0.004 0.11 mg/L - - - - - - - - - - - - - - - - - - - 0.00121 0.00022
Copper 0.00628 - 0.00828 H 0.01676 - 0.02146 H mg/L - - - - - - - - - - - - - - - - - - - <0.00020 0.0014
Iron - 0.35 mg/L - - - - - - - - - - - - - - - - - - - 4.04 0.029
Lead 0.00897 - 0.01135 H 0.14498 - 0.20614 H mg/L - - - - - - - - - - - - - - - - - - - <0.000050 <0.000050
Lithium - - mg/L - - - - - - - - - - - - - - - - - - - 0.0014 <0.0010
Magnesium - - mg/L - - - - - - - - - - - - - - - - - - - 11.6 7.83
Manganese 1.2958 - 1.5158 H 2.27014 - 2.82114 H mg/L - - - - - - - - - - - - - - - - - - - 8.2 3.38
Mercury 0.0001 - mg/L - - - - - - - - - - - - - - - - - - - <0.0000050 <0.0000050
Molybdenum 2 - mg/L - - - - - - - - - - - - - - - - - - - 0.000766 0.0022
Nickel 0.025-0.15 - mg/L - - - - - - - - - - - - - - - - - - - 0.00307 0.00267
Phosphorus 0.005-0.015 - mg/L - - - - - - - - - - - - - - - - - - - 0.098 <0.050
Potassium - - mg/L - - - - - - - - - - - - - - - - - - - 4.05 4.03
Rubidium - - mg/L - - - - - - - - - - - - - - - - - - - 0.00167 0.00197
Selenium 0.002 - mg/L - - - - - - - - - - - - - - - - - - - 0.00121 0.000076
Silicon - - mg/L - - - - - - - - - - - - - - - - - - - 3.16 3.45
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - - - - - - - - - - - - - - - - - - - <0.000010 <0.000010
Sodium - - mg/L - - - - - - - - - - - - - - - - - - - 18.8 20.3
Strontium - - mg/L - - - - - - - - - - - - - - - - - - - 0.362 0.35
Sulfur - - mg/L - - - - - - - - - - - - - - - - - - - 3.4 3.25
Tellerium - - mg/L - - - - - - - - - - - - - - - - - - - <0.00020 <0.00020
Thallium 0.0008 - mg/L - - - - - - - - - - - - - - - - - - - <0.000010 <0.000010
Thorium - - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Tin - - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Titanium - - mg/L - - - - - - - - - - - - - - - - - - - <0.00030 <0.00030
Tungsten - - mg/L - - - - - - - - - - - - - - - - - - - <0.00010 <0.00010
Uranium 0.0085 - mg/L - - - - - - - - - - - - - - - - - - - 0.000031 0.000041
Vanadium - - mg/L - - - - - - - - - - - - - - - - - - - <0.00050 <0.00050
Zinc 0.058 - 0.095 H 0.083 - 0.121 mg/L - - - - - - - - - - - - - - - - - - - 0.0013 0.0031
Zirconium - - mg/L - - - - - - - - - - - - - - - - - - - <0.000060 <0.000060

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), updated from 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = standard 

SW-3
Meziadin - Treatment Lagoon Outlet Effluent

BC WQG Aquatic Life 
- Freshwater

(Chronic - Long-term 
average)

N
ot

es BC WQG Aquatic Life - 
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(Short-term maximum) N
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 2019‐06‐24 Table D‐13: Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW2017-1 SW2017-1

Laboratory ID - L2097662-1
Sample Date 1-May-17 17-May-18

QAQC - -
Field Observations
pH - - - 5.83
Temperature - °C - 10.1
Conductivity - uS/cm - 17.5
Dissolved Oxygen - mg/L - 10.5
Oxidation Reduction Potential - mV - 400.1
Conventional Parameters
Conductivity - uS/cm 32.3 22.1
Hardness (Total as CaCO3) - mg/L 11.6 10.8
pH - pH 6.5 -
Total Suspended Solids - mg/L <1 <3.0
Alkalinity, Total (as CaCO3) - mg/L 12 8.7
Ammonia, Total (as N) 1.3 mg/L <0.03 0.0075
Chloride (Cl) 1500 mg/L 2.1 <0.50
Fluoride (F) 2.0-3.0 (e) mg/L - 0.021
Nitrate (as N) 400 mg/L - 0.0615
Nitrite (as N) 0.2 - 2.0 (h) mg/L - <0.0010
Nitrate + Nitrite (as N) - mg/L - 0.0615
Total Kjeldahl Nitrogen - mg/L 0.403 0.432
Sulfate (SO4) 128 - 429 (d) mg/L <1 -
Biological Oxygen Demand (BOD) - mg/L <5 <2.0
Chemical Oxygen Demand (COD) - mg/L 24 26
Total Metals
Aluminum - mg/L 0.176 0.196
Antimony 0.09 mg/L <0.00010 <0.00010
Arsenic 0.05 mg/L <0.00050 0.00015
Barium 10 mg/L 0.0096 0.00949
Beryllium 0.0015 mg/L <0.00010 <0.00010
Bismuth - mg/L <0.00010 <0.000050
Boron 12 mg/L 0.017 <0.010
Cadmium 0.0005 - 0.004 mg/L 0.0000110 0.0000118
Calcium - mg/L 3.5 3.1
Cesium - mg/L - <0.000010
Chromium 0.01 mg/L <0.00050 0.000
Cobalt 0.04 mg/L <0.00010 <0.00010
Copper 0.02 - 0.09 mg/L 0.00087 0.00073
Iron - mg/L 0.06 0.08
Lead 0.04 - 0.16 mg/L <0.00010 <0.000050
Lithium - mg/L <0.00010 <0.0010
Magnesium - mg/L 0.972 0.803
Manganese - mg/L 0.00178 0.0145
Mercury 0.00025 mg/L - 0.0000068
Molybdenum 10 mg/L <0.00010 <0.000050
Nickel 0.25 - 1.5 mg/L 0.0013 0.00107
Phosphorus                    - mg/L <0.050 <0.050
Potassium                     - mg/L 0.34 0.194
Rubidium - mg/L - <0.00020
Selenium 0.02 mg/L <0.00050 0.00006
Silicon - mg/L 1.6 2.04
Silver 0.0005 - 0.015 mg/L <0.000050 <0.000010
Sodium - mg/L 2.25 1.34
Strontium - mg/L 0.0226 0.021
Sulfur - mg/L <3.0 <0.50
Tellurium                     - mg/L <0.00020 <0.00020
Thallium 0.003 mg/L <0.000020 <0.000010
Thorium - mg/L <0.00010 <0.00010
Tin - mg/L <0.00020 <0.00010
Titanium                      1 mg/L <0.0050 0.0
Tungsten - mg/L - <0.00010
Uranium 0.085 mg/L <0.000020 <0.000010
Vanadium - mg/L <0.0010 <0.00050
Zinc 0.075 - 38.1 mg/L <0.0040 <0.0030
Zirconium                     - mg/L 0.0002 0.0002
Dissolved Metals
Aluminum - mg/L - 0.187
Antimony 0.09 mg/L - <0.00010
Arsenic 0.05 mg/L - 0.00014
Barium 10 mg/L - 0.00928
Beryllium 0.0015 mg/L - <0.00010
Bismuth - mg/L - <0.000050
Boron 12 mg/L - <0.010
Cadmium 0.0005 - 0.004 mg/L - 0.0000066
Calcium - mg/L - 3
Cesium - mg/L - <0.000010
Chromium 0.01 mg/L - 0.00039
Cobalt 0.04 mg/L - <0.00010
Copper 0.02 - 0.09 mg/L - 0.00067
Iron - mg/L - 0.067
Lead 0.04 - 0.16 mg/L - <0.000050
Lithium - mg/L - <0.0010
Magnesium - mg/L - 0.803
Manganese - mg/L - 0.00258
Mercury 0.00025 mg/L - <0.0000050
Molybdenum 10 mg/L - <0.000050
Nickel 0.25 - 1.5 mg/L - 0.0011
Phosphorus - mg/L - <0.050
Potassium - mg/L - 0.198
Rubidium - mg/L - <0.00020
Selenium 0.02 mg/L - 0.000063
Silicon - mg/L - 1.89
Silver 0.0005 - 0.015 mg/L - <0.000010
Sodium - mg/L - 1.25
Strontium - mg/L - 0.0207
Sulfur - mg/L - <0.50
Tellerium - mg/L - <0.00020
Thallium 0.003 mg/L - <0.000010
Thorium - mg/L - <0.00010
Tin - mg/L - <0.00010
Titanium 1 mg/L - 0.00072
Tungsten - mg/L - <0.00010
Uranium 0.085 mg/L - <0.000010
Vanadium - mg/L - <0.00050
Zinc 0.075 - 2.4 mg/L - <0.0010
Zirconium - mg/L - 0.000216

NOTES
BC CSR AW-F ter Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard

SW2017-1
Downstream Location

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019,
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d t d t 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate;

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐14: Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Location

Sample ID SW2017-1 SW2017-1
Laboratory ID - L2097662-1
Sample Date 1-May-17 17-May-18

QAQC - -
Field Observations
pH - - - - 5.83
Temperature - - °C - 10.1
Conductivity - - uS/cm - 17.5
Dissolved Oxygen - - mg/L - 10.5
Oxidation Reduction Potential - mV - 400.1
Conventional Parameters
Conductivity - - uS/cm 32.3 22.1
Hardness (Total as CaCO3) - - mg/L 11.6 10.8
pH 6.5-9.0 - - 6.5 -

Total Suspended Solids -
25 mg/L (backgr. 25-

250 mg/l) mg/L <1 <3.0

Alkalinity, Total (as CaCO3) - - mg/L 12 8.7
Ammonia, Total (as N) 1.84 - 1.85 pH/T* 12.7 - 25.5 pH/T* mg/L <0.03 0.0075
Chloride (Cl) 150 600 mg/L 2.1 <0.50
Fluoride (F) - 0.44 - 0.47 H mg/L - 0.021
Nitrate (as N) 3 32.8 mg/L - 0.0615
Nitrite (as N) 0.04 - 0.2 Cl 0.12 - 0.6 Cl mg/L - <0.0010
Nitrate + Nitrite (as N) - - mg/L - 0.0615
Total Kjeldahl Nitrogen - - mg/L 0.403 0.432
Sulfate (SO4) 128 - 429 H - mg/L <1 -
Biological Oxygen Demand (BOD) - - mg/L <5 <2.0
Chemical Oxygen Demand (COD) - - mg/L 24 26
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.176 0.196
Antimony 0.009 - mg/L <0.00010 <0.00010
Arsenic 0.005 - mg/L <0.00050 0.00015
Barium 1 - mg/L 0.0096 0.00949
Beryllium 0.00013 - mg/L <0.00010 <0.00010
Bismuth - - mg/L <0.00010 <0.000050
Boron 1.2 - mg/L 0.017 <0.010
Cadmium 0.00004 - 0.00004 H 0.00006 - 0.00006 H mg/L 0.000011 0.0000118
Calcium - - mg/L 3.52 3.08
Cesium - - mg/L - <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L <0.00050 0.00043
Cobalt 0.004 0.11 mg/L <0.00010 <0.00010
Copper 0.002 H 0.002 H mg/L 0.00087 0.00073
Iron - 1 mg/L 0.06 0.078
Lead 0.0035 - 0.0035 H 0.0048 - 0.0053 H mg/L <0.00010 <0.000050
Lithium - - mg/L <0.00010 <0.0010
Magnesium - - mg/L 0.972 0.803
Manganese 0.65252 - 0.65604 H 0.65902 - 0.667832 H mg/L 0.00178 0.0145
Mercury 0.0001 - mg/L - 0.0000068
Molybdenum 2 - mg/L <0.00010 <0.000050
Nickel 0.025-0.15 - mg/L 0.0013 0.00107
Phosphorus                    0.005-0.015 - mg/L <0.050 <0.050
Potassium                     - - mg/L 0.34 0.194
Rubidium - - mg/L - <0.00020
Selenium 0.002 - mg/L <0.00050 0.00006
Silicon - - mg/L 1.6 2.04
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L <0.000050 <0.000010
Sodium - - mg/L 2.25 1.34
Strontium - - mg/L 0.0226 0.021
Sulfur - - mg/L <3.0 <0.50
Tellurium                     - - mg/L <0.00020 <0.00020
Thallium 0.0008 - mg/L <0.000020 <0.000010
Thorium - - mg/L <0.00010 <0.00010
Tin - - mg/L <0.00020 <0.00010
Titanium                      - - mg/L <0.0050 0.00077
Tungsten - - mg/L - <0.00010
Uranium 0.0085 - mg/L <0.000020 <0.000010
Vanadium - - mg/L <0.0010 <0.00050
Zinc 0.0075 H 0.033 H mg/L <0.0040 <0.0030
Zirconium                     - - mg/L 0.0002 0.00021
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L - 0.187
Antimony 0.009 - mg/L - <0.00010
Arsenic 0.005 - mg/L - 0.00014
Barium - - mg/L - 0.00928
Beryllium - - mg/L - <0.00010
Bismuth - - mg/L - <0.000050
Boron 1.2 - mg/L - <0.010
Cadmium 0.00004 H 0.00006 H mg/L - 0.0000066
Calcium - - mg/L - 3
Cesium - - mg/L - <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 0.00039
Cobalt 0.004 0.11 mg/L - <0.00010
Copper 0.002 H 0.002 H mg/L - 0.00067
Iron - 0.35 mg/L - 0.067
Lead 0.0035 H 0.0048 H mg/L - <0.000050
Lithium - - mg/L - <0.0010
Magnesium - - mg/L - 0.803
Manganese 0.65252 H 0.65902 H mg/L - 0.00258
Mercury 0.0001 - mg/L - <0.0000050
Molybdenum 2 - mg/L - <0.000050
Nickel 0.025-0.15 - mg/L - 0.0011
Phosphorus 0.005-0.015 - mg/L - <0.050
Potassium - - mg/L - 0.198
Rubidium - - mg/L - <0.00020
Selenium 0.002 - mg/L - 0.000063
Silicon - - mg/L - 1.89
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - <0.000010
Sodium - - mg/L - 1.25
Strontium - - mg/L - 0.0207
Sulfur - - mg/L - <0.50
Tellerium - - mg/L - <0.00020
Thallium 0.0008 - mg/L - <0.000010
Thorium - - mg/L - <0.00010
Tin - - mg/L - <0.00010
Titanium - - mg/L - 0.00072
Tungsten - - mg/L - <0.00010
Uranium 0.0085 - mg/L - <0.000010
Vanadium - - mg/L - <0.00050
Zinc 0.008 H 0.033 mg/L - <0.0010
Zirconium - - mg/L - 0.000216

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Downstream Location
SW2017-1BC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

N
ot

es BC WQG Aquatic Life - 
Freshwater

(Short-term maximum) N
ot

es
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 2019‐06‐24 Table D‐15: Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW2017-2 SW2017-2

Laboratory ID - L2097662-2
Sample Date 1-May-17 17-May-18

QAQC - -
Field Observations
pH - - - 5.42
Temperature - °C - 8
Conductivity - uS/cm - 160
Dissolved Oxygen - mg/L - 13.4
Oxidation Reduction Potential - mV - 444.6
Conventional Parameters
Conductivity - uS/cm 15.8 12.7
Hardness (Total as CaCO3) - mg/L 8.93 5.9
pH - pH 6 -
Total Suspended Solids - mg/L 61 38.3
Alkalinity, Total (as CaCO3) - mg/L 6 4.8
Ammonia, Total (as N) 1.3 mg/L <0.03 0.0
Chloride (Cl) 1500 mg/L <1.0 <0.50
Fluoride (F) 2.0-3.0 (e) mg/L - 0.0
Nitrate (as N) 400 mg/L - <0.0050
Nitrite (as N) 0.2 - 2.0 (h) mg/L - <0.0010
Nitrate + Nitrite (as N) - mg/L - <0.0051
Total Kjeldahl Nitrogen - mg/L 0.353 0.3
Sulfate (SO4) 128 - 429 (d) mg/L <1.0 -
Biological Oxygen Demand (BOD) - mg/L <5.0 <2.0
Chemical Oxygen Demand (COD) - mg/L 26 21.0
Total Metals
Aluminum - mg/L 1.13 0.679
Antimony 0.09 mg/L <0.00010 <0.00010
Arsenic 0.05 mg/L <0.00050 0.00021
Barium 10 mg/L 0.0164 0.0158
Beryllium 0.0015 mg/L <0.00010 <0.00010
Bismuth - mg/L <0.00010 <0.000050
Boron 12 mg/L 0.005 <0.010
Cadmium 0.0005 - 0.004 mg/L 0.0000270 0.0000328
Calcium - mg/L 2.1 1.61
Cesium - mg/L - 0.00002
Chromium 0.01 mg/L 0.003 0.00113
Cobalt 0.04 mg/L 0.00042 0.00048
Copper 0.02 - 0.09 mg/L 0.00263 0.00188
Iron - mg/L 1.13 0.411
Lead 0.04 - 0.16 mg/L 0.0002 0.000154
Lithium - mg/L 0.00075 <0.0010
Magnesium - mg/L 0.919 0.618
Manganese - mg/L 0.0423 0.0634
Mercury 0.00025 mg/L - 0.0000103
Molybdenum 10 mg/L <0.00010 <0.000050
Nickel 0.25 - 1.5 mg/L 0.00434 0.00218
Phosphorus                    - mg/L <0.050 0.056
Potassium                     - mg/L 0.29 0.24
Rubidium - mg/L - 0.00042
Selenium 0.02 mg/L <0.00050 0.000084
Silicon - mg/L 3.7 3.04
Silver 0.0005 - 0.015 mg/L <0.000050 0.0000150
Sodium - mg/L 0.85 0.816
Strontium - mg/L 0.0125 0.013
Sulfur - mg/L <3.0 <0.50
Tellurium                     - mg/L <0.00020 <0.00020
Thallium 0.003 mg/L <0.000020 <0.000010
Thorium - mg/L <0.00010 <0.00010
Tin - mg/L <0.00020 <0.00010
Titanium                      1 mg/L 0.0192 0.0058
Tungsten - mg/L - <0.00010
Uranium 0.085 mg/L 0.0000230 0.0000150
Vanadium - mg/L 0.0020 0.0008
Zinc 0.075 - 38.1 mg/L <0.0040 <0.0030
Zirconium                     - mg/L 0.0005 0.0003
Dissolved Metals
Aluminum - mg/L - 0.263
Antimony 0.09 mg/L - <0.00010
Arsenic 0.05 mg/L - 0.00011
Barium 10 mg/L - 0.0097
Beryllium 0.0015 mg/L - <0.00010
Bismuth - mg/L - <0.000050
Boron 12 mg/L - <0.010
Cadmium 0.0005 - 0.004 mg/L - 0.000014
Calcium - mg/L - 1.5
Cesium - mg/L - <0.000010
Chromium 0.01 mg/L - 0.00047
Cobalt 0.04 mg/L - <0.00010
Copper 0.02 - 0.09 mg/L - 0.00109
Iron - mg/L - 0.071
Lead 0.04 - 0.16 mg/L - <0.000050
Lithium - mg/L - <0.0010
Magnesium - mg/L - 0.518
Manganese - mg/L - 0.0115
Mercury 0.00025 mg/L - 0.0000054
Molybdenum 10 mg/L - <0.000050
Nickel 0.25 - 1.5 mg/L - 0.00116
Phosphorus - mg/L - <0.050
Potassium - mg/L - 0.224
Rubidium - mg/L - <0.00020
Selenium 0.02 mg/L - 0.000063
Silicon - mg/L - 2.57
Silver 0.0005 - 0.015 mg/L - <0.000010
Sodium - mg/L - 0.788
Strontium - mg/L - 0.011
Sulfur - mg/L - <0.50
Tellerium - mg/L - <0.00020
Thallium 0.003 mg/L - <0.000010
Thorium - mg/L - <0.00010
Tin - mg/L - <0.00010
Titanium 1 mg/L - 0.00125
Tungsten - mg/L - <0.00010
Uranium 0.085 mg/L - <0.000010
Vanadium - mg/L - <0.00050
Zinc 0.075 - 2.4 mg/L - 0.001
Zirconium - mg/L - 0.000261

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

SW2017-2
Upstream surface location

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 
QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table D‐16: Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Location

Sample ID SW2017-2 SW2017-2
Laboratory ID - L2097662-2
Sample Date 1-May-17 17-May-18

QAQC - -
Field Observations
pH - - - - 5.42
Temperature - - °C - 8
Conductivity - - uS/cm - 160
Dissolved Oxygen - - mg/L - 13.4
Oxidation Reduction Potential - mV - 444.6
Conventional Parameters
Conductivity - - uS/cm 15.8 12.7
Hardness (Total as CaCO3) - - mg/L 8.93 5.87
pH 6.5-9.0 - - 6 -

Total Suspended Solids -
25 mg/L (backgr. 25-

250 mg/l) mg/L 61 38.3

Total Dissolved Solids - - mg/L - -
Alkalinity, Total (as CaCO3) - - mg/L 6 4.8
Ammonia, Total (as N) 1.85 pH/T* 12.7 pH/T* mg/L <0.03 0.0069
Chloride (Cl) 150 600 mg/L <1.0 <0.50
Fluoride (F) - 0.19 - 0.36 H mg/L - 0.02
Nitrate (as N) 3 32.8 mg/L - <0.0050
Nitrite (as N) 0.2 Cl 0.6 Cl mg/L - <0.0010
Nitrate + Nitrite (as N) - - mg/L - <0.0051
Total Kjeldahl Nitrogen - - mg/L 0.353 0.269
Sulfate (SO4) 128 - 429 H - mg/L <1 -
Biological Oxygen Demand (BOD) - - mg/L <5 <2.0
Chemical Oxygen Demand (COD) - - mg/L 24 26
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 1.13 0.679
Antimony 0.009 - mg/L <0.00010 <0.00010
Arsenic 0.005 - mg/L <0.00050 0.00021
Barium 1 - mg/L 0.0164 0.0158
Beryllium 0.00013 - mg/L <0.00010 <0.00010
Bismuth - - mg/L <0.00010 <0.000050
Boron 1.2 - mg/L 0.005 <0.010
Cadmium 0.00003 - 0.00004 H 0.00003 - 0.00005 H mg/L 0.000027 0.0000328
Calcium - - mg/L 2.06 1.61
Cesium - - mg/L - 0.00002
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.00279 0.00113
Cobalt 0.004 0.11 mg/L 0.00042 0.00048
Copper 0.002 H 0.002 H mg/L 0.00263 0.00188
Iron - 1 mg/L 1.13 0.411
Lead 0.0034 - 0.0035 H 0.0022 - 0.0038 H mg/L 0.00018 0.000154
Lithium - - mg/L 0.00075 <0.0010
Magnesium - - mg/L 0.919 0.618
Manganese 0.63083 - 0.64429 H 0.60469 - 0.638409 H mg/L 0.0423 0.0634
Mercury 0.0001 - mg/L - 0.0000103
Molybdenum 2 - mg/L <0.00010 <0.000050
Nickel 0.025-0.15 - mg/L 0.00434 0.00218
Phosphorus                    0.005-0.015 - mg/L <0.050 0.056
Potassium                     - - mg/L 0.29 0.24
Rubidium - - mg/L - 0.00042
Selenium 0.002 - mg/L <0.00050 0.000084
Silicon - - mg/L 3.7 3.04
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L <0.000050 0.000015
Sodium - - mg/L 0.85 0.816
Strontium - - mg/L 0.0125 0.013
Sulfur - - mg/L <3.0 <0.50
Tellurium                     - - mg/L <0.00020 <0.00020
Thallium 0.0008 - mg/L <0.000020 <0.000010
Thorium - - mg/L <0.00010 <0.00010
Tin - - mg/L <0.00020 <0.00010
Titanium                      - - mg/L 0.0192 0.00584
Tungsten - - mg/L - <0.00010
Uranium 0.0085 - mg/L 0.000023 0.000015
Vanadium - - mg/L 0.002 0.00084
Zinc 0.0075 H 0.033 H mg/L <0.0040 <0.0030
Zirconium                     - - mg/L 0.00045 0.000287
Dissolved Metals
Aluminum 0.05 pH 0.1 pH mg/L - 0.263
Antimony 0.009 - mg/L - <0.00010
Arsenic 0.005 - mg/L - 0.00011
Barium - - mg/L - 0.0097
Beryllium - - mg/L - <0.00010
Bismuth - - mg/L - <0.000050
Boron 1.2 - mg/L - <0.010
Cadmium 0.00003 H 0.00003 H mg/L - 0.000014
Calcium - - mg/L - 1.5
Cesium - - mg/L - <0.000010
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L - 0.00047
Cobalt 0.004 0.11 mg/L - <0.00010
Copper 0.002 H 0.002 H mg/L - 0.00109
Iron - 0.35 mg/L - 0.071
Lead 0.0034 H 0.00221 H mg/L - <0.000050
Lithium - - mg/L - <0.0010
Magnesium - - mg/L - 0.518
Manganese 0.63083 H 0.60469 H mg/L - 0.0115
Mercury 0.0001 - mg/L - 0.0000054
Molybdenum 2 - mg/L - <0.000050
Nickel 0.025-0.15 - mg/L - 0.00116
Phosphorus 0.005-0.015 - mg/L - <0.050
Potassium - - mg/L - 0.224
Rubidium - - mg/L - <0.00020
Selenium 0.002 - mg/L - 0.000063
Silicon - - mg/L - 2.57
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L - <0.000010
Sodium - - mg/L - 0.788
Strontium - - mg/L - 0.011
Sulfur - - mg/L - <0.50
Tellerium - - mg/L - <0.00020
Thallium 0.0008 - mg/L - <0.000010
Thorium - - mg/L - <0.00010
Tin - - mg/L - <0.00010
Titanium - - mg/L - 0.00125
Tungsten - - mg/L - <0.00010
Uranium 0.0085 - mg/L - <0.000010
Vanadium - - mg/L - <0.00050
Zinc 0.008 H 0.033 mg/L - 0.001
Zirconium - - mg/L - 0.000261

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), updated 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

Upstream surface location
SW2017-2

 Units

BC WQG Aquatic 
Life - Freshwater

(Chronic - Long-term 
average)

N
ot

es BC WQG Aquatic Life - 
Freshwater

(Short-term maximum) N
ot

es
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 2019‐06‐24 Table D‐17: Quality Control Analytical Results

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

18113754

Sampling Location Blank Blank
Sample ID SW2017-2 DUP MW-2 DUP BLANK BLANK

Laboratory ID L2097662-2 L2097662-4 L2183746-3 L2183746-7 L2097663-6 L2183746-6
Sample Date 17-May-18 17-May-18 17-Oct-18 43390 17-May-18 17-Oct-18

QAQC FDA FD FDA FD FB FB

Conventional Parameters
Conductivity uS/cm 12.7 12.3 2 12.5 3% NA 450 458 2 458 2% NA <2.0 <2.0
Hardness (Total as CaCO3) mg/L 5.9 6.05 0.5 5.96 3% NA 142 145 0.5 145 2% NA <0.50 -
pH pH - - - NC NC NA 8.36 8.37 0.1 8.37 0% NA - 5.39
Total Suspended Solids mg/L 38.3 137 3 87.65 113% NA - - - NC NC NA - -
Total Dissolved Solids mg/L - - - NC NC NA 294 284 20 284 4% NA <10 <10
Alkalinity, Total (as CaCO3) mg/L 4.8 4.7 1 4.75 NC 0.1 205 208 1 206.5 1% NA <1.0 <1.0
Ammonia, Total (as N) mg/L 0.0 0.0055 0.005 0.0062 NC 0.28 0.02 0.0158 0.005 0.0187 NC 1.16 <0.0050 <0.0050
Chloride (Cl) mg/L <0.50 <0.50 0.5 NC NC NA <0.50 <0.50 0.5 NC NC NA <0.50 <0.50
Fluoride (F) mg/L 0.0 0.023 0.02 0.0215 NC 0.15 0.181 0.183 0.02 0.182 1% NA <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 0.005 NC NC NA 0.0105 0.0085 0.005 0.0095 NC 0.4 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 0.001 NC NC NA <0.0010 <0.0010 0.001 NC NC NA <0.0010 <0.0010
Nitrate + Nitrite (as N) mg/L <0.0051 <0.0051 0.0051 NC NC NA 0.0105 0.0085 0.0051 0.0095 NC 0.39 <0.0051 <0.0051
Total Kjeldahl Nitrogen mg/L 0.3 0.304 0.05 0.2865 12% NA 0.082 0.06 0.05 0.071 NC 0.44 <0.050 <0.050
Sulfate (SO4) mg/L - - - NC NC NA 49 48.5 0.3 48.5 0% NA <0.30 <0.30
Biological Oxygen Demand (BOD) mg/L <2.0 <2.0 2 NC NC NA - - - NC NC NA - -
Chemical Oxygen Demand (COD) mg/L 21.0 22 20 21.5 NC 0.05 <20 <20 20 NC NC NA <20 <20
Phenols (4AAP) mg/L - - - NC NC NA - - - NC NC NA - -
Total Metals
Aluminum mg/L 0.679 1.8 0.003 1.2395 90% NA - - - NC NC NA - -
Antimony mg/L <0.00010 <0.00010 0.0001 NC NC NA - - - NC NC NA - -
Arsenic mg/L 0.00021 0.00037 0.0001 0.00029 NC 1.6 - - - NC NC NA - -
Barium mg/L 0.0158 0.0268 0.0001 0.0213 52% NA - - - NC NC NA - -
Beryllium mg/L <0.00010 <0.00010 0.0001 NC NC NA - - - NC NC NA - -
Bismuth mg/L <0.000050 <0.000050 0.00005 NC NC NA - - - NC NC NA - -
Boron mg/L <0.010 <0.010 0.01 NC NC NA - - - NC NC NA - -
Cadmium mg/L 0.0000328 0.0000642 0.000005 0.0000485 65% NA - - - NC NC NA - -
Calcium mg/L 1.61 1.72 0.05 1.665 6.6% NA - - - NC NC NA - -
Cesium mg/L 0.00002 0.000092 0.00001 0.000056 129% NA - - - NC NC NA - -
Chromium mg/L 0.00113 0.00359 0.0001 0.00236 104% NA - - - NC NC NA - -
Cobalt mg/L 0.00048 0.00076 0.0001 0.00062 45% NA - - - NC NC NA - -
Copper mg/L 0.00188 0.00353 0.0005 0.002705 61% NA - - - NC NC NA - -
Iron mg/L 0.411 1.69 0.01 1.0505 122% NA - - - NC NC NA - -
Lead mg/L 0.000154 0.000347 0.00005 0.0002505 77% NA - - - NC NC NA - -
Lithium mg/L <0.0010 0.0013 0.001 0.0013 NC NA - - - NC NC NA - -
Magnesium mg/L 0.618 1.01 0.005 0.814 48% NA - - - NC NC NA - -
Manganese mg/L 0.0634 0.115 0.0001 0.0892 58% NA - - - NC NC NA - -
Mercury mg/L 0.0000103 0.0000151 0.000005 0.0000127 NC 0.96 - - - NC NC NA - -
Molybdenum mg/L <0.000050 0.000071 0.00005 0.000071 NC NA - - - NC NC NA - -
Nickel mg/L 0.00218 0.00548 0.0005 0.00383 86% NA - - - NC NC NA - -
Phosphorus                    mg/L 0.056 0.105 0.05 0.0805 NC 0.98 - - - NC NC NA - -
Potassium                     mg/L 0.24 0.322 0.05 0.281 29% NA - - - NC NC NA - -
Rubidium mg/L 0.00042 0.00111 0.0002 0.000765 NC 3.45 - - - NC NC NA - -
Selenium mg/L 0.000084 0.000152 0.00005 0.000118 NC 1.36 - - - NC NC NA - -
Silicon mg/L 3.04 4.29 0.1 3.665 34% NA - - - NC NC NA - -
Silver mg/L 0.0000150 0.000037 0.00001 0.000026 NC 2.2 - - - NC NC NA - -
Sodium mg/L 0.816 0.862 0.05 0.839 5% NA - - - NC NC NA - -
Strontium mg/L 0.013 0.0146 0.0002 0.0138 12% NA - - - NC NC NA - -
Sulfur mg/L <0.50 <0.50 0.5 NC NC NA - - - NC NC NA - -
Tellurium                     mg/L <0.00020 <0.00020 0.0002 NC NC NA - - - NC NC NA - -
Thallium mg/L <0.000010 0.000012 0.00001 0.000012 NC NA - - - NC NC NA - -
Thorium mg/L <0.00010 <0.00010 0.0001 NC NC NA - - - NC NC NA - -
Tin mg/L <0.00010 <0.00010 0.0001 NC NC NA - - - NC NC NA - -
Titanium                      mg/L 0.0058 0.0239 0.0003 0.01487 121% NA - - - NC NC NA - -
Tungsten mg/L <0.00010 <0.00010 0.0001 NC NC NA - - - NC NC NA - -
Uranium mg/L 0.0000150 0.000029 0.00001 0.000022 NC 1.4 - - - NC NC NA - -
Vanadium mg/L 0.0008 0.00308 0.0005 0.00196 NC 4.48 - - - NC NC NA - -
Zinc mg/L <0.0030 0.0061 0.003 0.0061 NC NA - - - NC NC NA - -
Zirconium                     mg/L 0.0003 0.000348 0.00006 0.0003175 19% NA - - - NC NC NA - -

Units

SW2017-2 MW-2

Laboratory 
Reporting 

Limit
Mean

Relative 
Percent 

Difference
(%)

Difference 
Factor

(-)

Laboratory 
Reporting 

Limit
Mean

Relative 
Percent 

Difference
(%)

Difference 
Factor

(-)
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 2019‐06‐24 Table D‐17: Quality Control Analytical Results

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

18113754

Sampling Location Blank Blank
Sample ID SW2017-2 DUP MW-2 DUP BLANK BLANK

Laboratory ID L2097662-2 L2097662-4 L2183746-3 L2183746-7 L2097663-6 L2183746-6
Sample Date 17-May-18 17-May-18 17-Oct-18 43390 17-May-18 17-Oct-18

QAQC FDA FD FDA FD FB FBUnits

SW2017-2 MW-2

Laboratory 
Reporting 

Limit
Mean

Relative 
Percent 

Difference
(%)

Difference 
Factor

(-)

Laboratory 
Reporting 

Limit
Mean

Relative 
Percent 

Difference
(%)

Difference 
Factor

(-)

Dissolved Metals
Aluminum mg/L 0.263 0.274 0.001 0.2685 4% NA 0.0015 0.0017 0.001 0.0016 NC 0.2 0.0041 -
Antimony mg/L <0.00010 <0.00010 0.0001 NC NC NA <0.00010 <0.00010 0.0001 NC NC NA <0.00010 -
Arsenic mg/L 0.00011 0.00012 0.0001 0.000115 NC 0.1 0.00037 0.00043 0.0001 0.0004 NC 0.6 <0.00010 -
Barium mg/L 0.0097 0.0096 0.0001 0.00965 1% NA 0.0527 0.0512 0.0001 0.05195 3% NA <0.00010 -
Beryllium mg/L <0.00010 <0.00010 0.0001 NC NC NA <0.00010 <0.00010 0.0001 NC NC NA <0.00010 -
Bismuth mg/L <0.000050 <0.000050 0.00005 NC NC NA <0.000050 <0.000050 0.00005 NC NC NA <0.000050 -
Boron mg/L <0.010 <0.010 0.01 NC NC NA 0.053 0.055 0.01 0.054 4% NA <0.010 -
Cadmium mg/L 0.000014 0.0000139 0.000005 0.00001395 NC 0.02 0.000157 0.000171 0.000005 0.000164 9% NA 0.0000224 -
Calcium mg/L 1.5 1.54 0.05 1.52 3% NA 37.9 38.9 0.05 38.4 3% NA <0.050 -
Cesium mg/L <0.000010 <0.000010 0.00001 NC NC NA <0.000010 <0.000010 0.00001 NC NC NA <0.000010 -
Chromium mg/L 0.00047 0.00042 0.0001 0.000445 NC 0.5 <0.00010 <0.00010 0.0001 NC NC NA <0.00010 -
Cobalt mg/L <0.00010 <0.00010 0.0001 NC NC NA 0.0001 <0.00010 0.0001 0.0001 NC NA <0.00010 -
Copper mg/L 0.00109 0.00109 0.0002 0.00109 0% NA <0.00020 <0.00020 0.0002 NC NC NA 0.00021 -
Iron mg/L 0.071 0.068 0.01 0.0695 4% NA <0.010 <0.010 0.01 NC NC NA <0.010 -
Lead mg/L <0.000050 <0.000050 0.00005 NC NC NA <0.000050 <0.000050 0.00005 NC NC NA <0.000050 -
Lithium mg/L <0.0010 <0.0010 0.001 NC NC NA 0.0026 0.0027 0.001 0.00265 NC 0.1 <0.0010 -
Magnesium mg/L 0.518 0.535 0.005 0.5265 3% NA 11.5 11.6 0.005 11.55 1% NA <0.0050 -
Manganese mg/L 0.0115 0.0125 0.0001 0.012 8% NA 0.0821 0.0763 0.0001 0.0792 7% NA 0.00058 -
Mercury mg/L 0.0000054 0.0000052 0.000005 0.0000053 NC 0.04 <0.0000050 <0.0000050 0.000005 NC NC NA <0.0000050 -
Molybdenum mg/L <0.000050 <0.000050 0.00005 NC NC NA 0.0198 0.0197 0.00005 0.01975 1% NA <0.000050 -
Nickel mg/L 0.00116 0.0011 0.0005 0.00113 NC 0.12 0.00092 0.00082 0.0005 0.00087 NC 0.2 <0.00050 -
Phosphorus mg/L <0.050 <0.050 0.05 NC NC NA <0.050 <0.050 0.05 NC NC NA <0.050 -
Potassium mg/L 0.224 0.245 0.05 0.2345 NC 0.42 1.91 1.9 0.05 1.905 1% NA <0.050 -
Rubidium mg/L <0.00020 0.0002 0.0002 0.0002 NC NA 0.00022 0.00023 0.0002 0.000225 NC 0.05 <0.00020 -
Selenium mg/L 0.000063 0.000113 0.00005 0.000088 NC 1 <0.000050 <0.000050 0.00005 NC NC NA <0.000050 -
Silicon mg/L 2.57 2.49 0.05 2.53 3% NA 3.95 3.96 0.05 3.955 0% NA <0.050 -
Silver mg/L <0.000010 <0.000010 0.00001 NC NC NA <0.000010 <0.000010 0.00001 NC NC NA <0.000010 -
Sodium mg/L 0.788 0.809 0.05 0.7985 3% NA 47.2 47.6 0.05 47.4 1% NA <0.050 -
Strontium mg/L 0.011 0.0113 0.0002 0.01115 3% NA 0.498 0.492 0.0002 0.495 1% NA <0.00020 -
Sulfur mg/L <0.50 <0.50 0.5 NC NC NA 16.4 15.9 0.5 16.15 3% NA <0.50 -
Tellerium mg/L <0.00020 <0.00020 0.0002 NC NC NA <0.00020 <0.00020 0.0002 NC NC NA <0.00020 -
Thallium mg/L <0.000010 <0.000010 0.00001 NC NC NA <0.000010 <0.000010 0.00001 NC NC NA <0.000010 -
Thorium mg/L <0.00010 <0.00010 0.0001 NC NC NA <0.00010 <0.00010 0.0001 NC NC NA <0.00010 -
Tin mg/L <0.00010 <0.00010 0.0001 NC NC NA <0.00010 <0.00010 0.0001 NC NC NA <0.00010 -
Titanium mg/L 0.00125 0.00133 0.0003 0.00129 NC 0.266666667 <0.00030 <0.00030 0.0003 NC NC NA <0.00030 -
Tungsten mg/L <0.00010 <0.00010 0.0001 NC NC NA <0.00010 <0.00010 0.0001 NC NC NA <0.00010 -
Uranium mg/L <0.000010 <0.000010 0.00001 NC NC NA 0.0019 0.00197 0.00001 0.001935 4% NA <0.000010 -
Vanadium mg/L <0.00050 <0.00050 0.0005 NC NC NA <0.00050 <0.00050 0.0005 NC NC NA <0.00050 -
Zinc mg/L 0.001 <0.0010 0.001 0.001 NC NA <0.0010 0.0011 0.001 0.0011 NC NA <0.0010 -
Zirconium mg/L 0.000261 0.000296 0.00006 0.0002785 NC 0.583333333 <0.000060 <0.000060 0.00006 NC NC NA <0.000060 -

Notes:
QA/QC = quality assurance/quality control; FDA = field duplicate available; FD = field duplicate
Laboratory Reporting Limit indicates the minimum concentration that could be measured by laboratory instrumentation for a specific sample.
Mean indicates the mean or average value calculated of a field duplicate pair (the FDA and the FD). 
Relative Percent Difference (RPD) is calculated when the mean value is greater than five times the laboratory reporting limit.
Difference Factor (DF) is calculated when the mean value is less than five times the laboratory reporting limit.
NC = not calculated; NA = Not Applicable

20% Indicates the parameter analyzed exceeds Golder's internal QA/QC targets.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-MAY-18

Lab Work Order #: L2097663

Date Received:REGIONAL DISTRICT OF KITIMAT-STIKINE

# 300 - 4545 Lazelle Avenue
Terrace  BC  V8G 4E1

ATTN: Chris Kerr
FINAL   
01-JUN-18 12:33 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Amber Springer, B.Sc
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-615-6100

MEZIADIN LANDFILL GROUNDWATERJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



01-JUN-18 12:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097663 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WATER WATER WATER WATER WATER
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

MW1A MW1B MW2 MW3 MW4

L2097663-1 L2097663-2 L2097663-3 L2097663-4 L2097663-5

15:20 15:10 13:40 11:55 14:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

Total Dissolved Solids (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

670 361 369 612 616

162 175 114 208 222

487 237 233 412 467

241 209 166 193 173

0.0827 0.269 <0.0050 0.0164 0.0210

1.33 0.55 <0.50 0.76 <0.50

0.190 0.070 0.136 0.095 0.109

0.138 0.176 0.188 0.121 0.0420

0.138 0.170 0.187 0.121 0.0420

<0.0010 0.0058 0.0011 <0.0010 <0.0010

4.05 1.94 0.083 0.173 0.678

135 5.74 42.7 148 155

FIELD FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD FIELD

0.0101 0.0209 0.0026 0.0043 0.0058

0.00043 <0.00010 <0.00010 <0.00010 <0.00010

0.00170 0.00129 0.00027 0.00024 0.00015

0.0625 0.403 0.0498 0.0296 0.0252

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.067 <0.010 0.036 0.061 0.066

0.000204 0.0000700 0.000493 0.000106 0.000126

46.6 52.2 31.3 62.3 66.0

<0.000010 0.000011 <0.000010 <0.000010 <0.000010

0.00015 0.00027 0.00035 <0.00010 <0.00010

0.00064 0.0117 <0.00010 <0.00010 <0.00010

0.00061 0.00060 0.00092 0.00065 0.00023

0.213 2.16 <0.010 <0.010 0.040

<0.000050 0.000084 <0.000050 <0.000050 <0.000050

0.0037 0.0033 0.0020 0.0045 0.0047

11.1 10.8 8.68 12.7 13.8

0.542 7.62 0.0108 0.00868 0.120

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.0194 0.000337 0.0103 0.00603 0.00801

0.00194 0.0131 <0.00050 0.00052 <0.00050

<0.050 <0.050 <0.050 <0.050 <0.050

2.43 0.898 1.63 1.95 2.41

Physical Tests

Anions and 
Nutrients

Dissolved Metals



01-JUN-18 12:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097663 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

17-MAY-18

BLANK

L2097663-6

12:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

Total Dissolved Solids (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

<2.0

<0.50

<10

<1.0

<0.0050

<0.50

<0.020

<0.0051

<0.0050

<0.0010

<0.050

<0.30

FIELD

FIELD

0.0041

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

0.0000224

<0.050

<0.000010

<0.00010

<0.00010

0.00021

<0.010

<0.000050

<0.0010

<0.0050

0.00058

<0.0000050

<0.000050

<0.00050

<0.050

<0.050

Physical Tests

Anions and 
Nutrients

Dissolved Metals

RRV

RRV

RRV

RRV



01-JUN-18 12:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097663 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

WATER WATER WATER WATER WATER
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

MW1A MW1B MW2 MW3 MW4

L2097663-1 L2097663-2 L2097663-3 L2097663-4 L2097663-5

15:20 15:10 13:40 11:55 14:30

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

COD (mg/L)

0.00037 0.00053 0.00025 0.00032 0.00043

0.000066 <0.000050 0.000088 0.000298 0.000280

3.87 6.94 4.28 3.35 3.85

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

99.7 7.74 34.0 63.5 58.4

0.542 0.338 0.360 0.598 0.709

45.5 2.32 12.9 49.3 52.8

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.000010 0.000011 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 0.00038 <0.00010 <0.00010 <0.00010

0.00051 0.00099 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00300 0.000080 0.00127 0.00148 0.000952

0.00073 <0.00050 <0.00050 <0.00050 <0.00050

0.0048 0.0049 0.0053 0.0015 0.0016

<0.000060 0.000193 <0.000060 <0.000060 <0.000060

114 71 <20 <20 <20

Dissolved Metals

Aggregate 
Organics



01-JUN-18 12:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097663 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

17-MAY-18

BLANK

L2097663-6

12:00

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

COD (mg/L)

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

<20

Dissolved Metals

Aggregate 
Organics



Reference Information

MS-B

RRV

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

01-JUN-18 12:33 (MT)

L2097663 CONTD....

6PAGE of

ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water (Calculation)

Chloride in Water by IC

Chemical Oxygen Demand by Colorimetric

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 5220 D. CHEMICAL OXYGEN DEMAND

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2097663-1, -2, -3, -4, -5, -6
L2097663-6
L2097663-1, -2, -3, -4, -5, -6
L2097663-6
L2097663-6
L2097663-1, -2, -3, -4, -5, -6
L2097663-6
L2097663-6
L2097663-6
L2097663-1, -2, -3, -4, -5, -6
L2097663-6
L2097663-1, -2, -3, -4, -5, -6
L2097663-6

Barium (Ba)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Calcium (Ca)-Dissolved
Copper (Cu)-Dissolved
Magnesium (Mg)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Potassium (K)-Dissolved
Sodium (Na)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Strontium (Sr)-Dissolved

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 01-JUN-18 12:33 (MT)

L2097663 CONTD....

7PAGE of

NO2-L-IC-N-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

TDS-VA

TKN-F-VA

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

Total Dissolved Solids by Gravimetric

TKN in Water by Fluorescence

al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

APHA 4500-NORG D.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

REGIONAL DISTRICT OF KITIMAT-STIKINE
# 300 - 4545 Lazelle Avenue 
Terrace  BC  V8G 4E1
Chris Kerr

Report Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

COD-COL-VA

Water

Water

Water

R4057171

R4061112

R4059031

R4061768

R4048627

Batch

Batch

Batch

Batch

Batch

CRM

DUP

MB

CRM

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

LCS

MB

MB

WG2779291-3

WG2779291-5

WG2779291-1

WG2779086-3

WG2779086-1

WG2779130-2

WG2779130-1

WG2779294-3

WG2779294-2

WG2779294-1

WG2779294-4

WG2776878-7

WG2776878-3

WG2776878-6

WG2776878-1

WG2776878-5

VA-ALK-TITR-CONTROL

L2097663-1

VA-ALK-TITR-CONTROL

L2097663-1

L2097663-2

L2097663-6

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

COD

COD

COD

COD

COD

101.3

244

<1.0

98.2

<1.0

100.9

<0.50

1.33

101.7

<0.50

100.9

<20

97.1

95.8

<20

<20

26-MAY-18

26-MAY-18

26-MAY-18

28-MAY-18

28-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

1.2

0.1

N/A

20

20

20

85-115

85-115

90-110

90-110

75-125

85-115

85-115

%

mg/L

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

1

1

0.5

0.5

20

20

RPD-NA

241

1.33

<20
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Quality Control Report
Page 2 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

COD-COL-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4048627

R4057171

R4061112

R4059031

R4061768

R4055469

Batch

Batch

Batch

Batch

Batch

Batch

MS

CRM

DUP

MB

CRM

MB

LCS

MB

DUP

LCS

MB

MS

LCS

MB

WG2776878-8

WG2779291-4

WG2779291-5

WG2779291-1

WG2779086-4

WG2779086-1

WG2779130-2

WG2779130-1

WG2779294-3

WG2779294-2

WG2779294-1

WG2779294-4

WG2777775-14

WG2777775-13

L2097663-4

VA-EC-PCT-CONTROL

L2097663-1

VA-EC-PCT-CONTROL

L2097663-1

L2097663-2

NP

COD

Conductivity

Conductivity

Conductivity

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

99.4

98.7

670

<2.0

98.9

<2.0

103.1

<0.020

0.191

103.6

<0.020

101.5

105.9

<0.0000050

20-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

28-MAY-18

28-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

24-MAY-18

24-MAY-18

0.0

0.3

10

20

75-125

90-110

90-110

90-110

90-110

75-125

80-120

%

%

uS/cm

uS/cm

%

uS/cm

%

mg/L

mg/L

%

mg/L

%

%

mg/L

2

2

0.02

0.02

0.000005

670

0.190
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Quality Control Report
Page 3 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4059909Batch
LCSWG2777785-2

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

94.3

92.2

100.6

99.8

95.9

95.5

86.5

100.5

97.4

95.1

98.3

97.8

99.0

97.3

93.4

94.6

100.6

98.5

93.8

101.9

107.3

102.9

102.2

95.2

98.4

94.1

105.9

94.1

99.5

94.4

93.5

93.0

94.9

97.5

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 4 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4059909Batch
LCS

MB

WG2777785-2

WG2777785-1 NP

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

95.1

95.4

98.8

93.0

88.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002
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Quality Control Report
Page 5 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4059909

R4061539

Batch

Batch

MB

LCS

WG2777785-1

WG2782774-2

NP
Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

98.6

94.6

97.4

97.5

98.5

94.6

87.0

96.1

94.8

96.1

97.1

96.7

95.3

97.5

96.2

96.7

100.8

97.0

98.7

95.6

100.2

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

26-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006
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Quality Control Report
Page 6 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4061539Batch
LCS

MB

WG2782774-2

WG2782774-1 NP

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

97.9

95.0

100.4

95.0

101.9

97.9

97.3

84.6

103.0

97.7

94.1

95.9

95.4

95.3

98.7

97.6

92.1

92.4

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005
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Quality Control Report
Page 7 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4061539

R4061215

R4059031

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

WG2782774-1

WG2782543-10

WG2782543-9

WG2779130-2

WG2779130-1

NP
Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

96.8

<0.0050

100.9

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

29-MAY-18

25-MAY-18

85-115

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006

0.005
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Quality Control Report
Page 8 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Water

Water

Water

R4059031

R4061768

R4059031

R4061768

R4059031

R4061768

Batch

Batch

Batch

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

MB

MS

LCS

MB

DUP

LCS

WG2779130-1

WG2779294-3

WG2779294-2

WG2779294-1

WG2779294-4

WG2779130-2

WG2779130-1

WG2779294-3

WG2779294-2

WG2779294-1

WG2779294-4

WG2779130-2

WG2779130-1

WG2779294-3

WG2779294-2

L2097663-1

L2097663-2

L2097663-1

L2097663-2

L2097663-1

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

Sulfate (SO4)

<0.0010

<0.0010

101.6

<0.0010

97.7

101.2

<0.0050

0.136

102.1

<0.0050

101.4

102.1

<0.30

135

102.9

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

N/A

1.0

0.1

20

20

20

90-110

75-125

90-110

90-110

75-125

90-110

90-110

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

mg/L

%

%

mg/L

mg/L

%

0.001

0.001

0.005

0.005

0.3

RPD-NA<0.0010

0.138

135
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Quality Control Report
Page 9 ofReport Date: 01-JUN-18Workorder: L2097663

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TDS-VA

TKN-F-VA

Water

Water

Water

R4061768

R4056284

R4063657

Batch

Batch

Batch

MB

MS

LCS

LCS

MB

MB

LCS

LCS

MB

MB

WG2779294-1

WG2779294-4

WG2780028-5

WG2780028-8

WG2780028-4

WG2780028-7

WG2784775-10

WG2784775-14

WG2784775-13

WG2784775-9

L2097663-2

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.30

100.6

101.1

104.7

<10

<10

98.9

99.5

<0.050

<0.050

25-MAY-18

25-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

24-MAY-18

31-MAY-18

31-MAY-18

31-MAY-18

31-MAY-18

75-125

85-115

85-115

75-125

75-125

mg/L

%

%

%

mg/L

mg/L

%

%

mg/L

mg/L

0.3

10

10

0.05

0.05
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Quality Control Report
Page 10 ofReport Date: 01-JUN-18Workorder: L2097663

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 01-JUN-18Workorder: L2097663

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Anions and Nutrients

1
2
3
4
5
6

1
2
3
4
5
6

17-MAY-18 15:20
17-MAY-18 15:10
17-MAY-18 13:40
17-MAY-18 11:55
17-MAY-18 14:30
17-MAY-18 12:00

17-MAY-18 15:20
17-MAY-18 15:10
17-MAY-18 13:40
17-MAY-18 11:55
17-MAY-18 14:30
17-MAY-18 12:00

25-MAY-18 06:06
25-MAY-18 06:06
25-MAY-18 06:06
25-MAY-18 06:06
26-MAY-18 12:15
26-MAY-18 12:15

25-MAY-18 06:06
25-MAY-18 06:06
25-MAY-18 06:06
25-MAY-18 06:06
26-MAY-18 12:15
26-MAY-18 12:15

3
3
3
3
3
3

3
3
3
3
3
3

8
8
8
8
9
9

8
8
8
8
9
9

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHT
EHT
EHT
EHT
EHT
EHT

EHT
EHT
EHT
EHT
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2097663 were received on 19-MAY-18 11:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days
days
days
days
days

days
days
days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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26-OCT-18 13:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183746 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

Water Water Water Water Water
17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18

MW1A MW1B MW2 MW3 MW4

L2183746-1 L2183746-2 L2183746-3 L2183746-4 L2183746-5

01:15 01:00 12:15 10:45 10:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

690 384 450 628 641

171 189 142 185 216

8.39 7.24 8.36 8.32 8.33

452 242 294 420 422

239 213 205 195 191

0.0532 0.340 0.0216 0.0260 0.0412

<2.5 <0.50 <0.50 <2.5 <2.5

0.17 0.066 0.181 <0.10 0.10

0.145 0.0492 0.0105 0.066 <0.025

0.145 0.0481 0.0105 0.066 <0.025

<0.0050 0.0012 <0.0010 <0.0050 <0.0050

0.167 0.505 0.082 0.098 0.087

130 6.17 48.5 156 157

FIELD FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD FIELD

0.0091 0.118 0.0015 0.0021 0.0013

0.00031 0.00011 <0.00010 <0.00010 <0.00010

0.00089 0.00227 0.00037 0.00023 0.00017

0.0526 0.543 0.0527 0.0275 0.0236

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.071 <0.010 0.053 0.060 0.069

0.0000225 0.0000567 0.000157 0.000111 0.0000858

49.1 57.0 37.9 53.4 62.8

<0.000010 0.000018 <0.000010 <0.000010 <0.000010

0.00014 0.00043 <0.00010 <0.00010 <0.00010

0.00057 0.0142 0.00010 <0.00010 <0.00010

<0.00020 0.00055 <0.00020 0.00034 0.00039

0.367 3.27 <0.010 0.017 0.015

<0.000050 0.000107 <0.000050 <0.000050 <0.000050

0.0039 0.0035 0.0026 0.0043 0.0047

11.7 11.4 11.5 12.5 14.3

0.988 10.5 0.0821 0.0162 0.235

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.0156 0.000367 0.0198 0.00472 0.00881

0.00138 0.0154 0.00092 <0.00050 0.00058

<0.050 <0.050 <0.050 <0.050 <0.050

Physical Tests

Anions and 
Nutrients

Dissolved Metals

DLDS DLDS DLDS

DLDS

DLDS

DLDS DLDS DLDS



26-OCT-18 13:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183746 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

Water Water
17-OCT-18 17-OCT-18

BLANK DUP

L2183746-6 L2183746-7

12:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Dissolved Solids (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

<2.0 458

145

5.39 8.37

<10 284

<1.0 208

<0.0050 0.0158

<0.50 <0.50

<0.020 0.183

<0.0051 0.0085

<0.0050 0.0085

<0.0010 <0.0010

<0.050 0.060

<0.30 48.5

FIELD

FIELD

0.0017

<0.00010

0.00043

0.0512

<0.00010

<0.000050

0.055

0.000171

38.9

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

0.0027

11.6

0.0763

<0.0000050

0.0197

0.00082

<0.050

Physical Tests

Anions and 
Nutrients

Dissolved Metals



26-OCT-18 13:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183746 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

Water Water Water Water Water
17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18 17-OCT-18

MW1A MW1B MW2 MW3 MW4

L2183746-1 L2183746-2 L2183746-3 L2183746-4 L2183746-5

01:15 01:00 12:15 10:45 10:00

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

COD (mg/L)

2.31 0.787 1.91 1.71 2.24

0.00032 0.00071 0.00022 0.00026 0.00033

0.000080 0.000054 <0.000050 0.000199 0.000261

3.79 7.67 3.95 3.22 3.83

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

94.6 4.67 47.2 57.4 56.5

0.614 0.380 0.498 0.567 0.733

51.3 1.96 16.4 47.7 54.5

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00037 <0.0030 <0.00030 <0.00030 <0.00030

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00241 0.000050 0.00190 0.00119 0.000858

<0.00050 0.00064 <0.00050 <0.00050 <0.00050

<0.0010 0.0043 <0.0010 0.0021 <0.0010

<0.000060 0.000148 <0.000060 <0.000060 <0.000060

<20 25 <20 <20 <20

Dissolved Metals

Aggregate 
Organics

DLM



26-OCT-18 13:30 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183746 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

7

WATER

Water Water
17-OCT-18 17-OCT-18

BLANK DUP

L2183746-6 L2183746-7

12:00

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

COD (mg/L)

1.90

0.00023

<0.000050

3.96

<0.000010

47.6

0.492

15.9

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.00197

<0.00050

0.0011

<0.000060

<20 <20

Dissolved Metals

Aggregate 
Organics



Reference Information

DLDS

DLM

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

26-OCT-18 13:30 (MT)

L2183746 CONTD....
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ALK-TITR-VA

ANIONS-N+N-CALC-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water (Calculation)

Chloride in Water by IC

Chemical Oxygen Demand by Colorimetric

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

EPA 300.1 (mod)

APHA 5220 D. CHEMICAL OXYGEN DEMAND

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

APHA 3030B/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -7
L2183746-1, -2, -3, -4, -5, -6, -7

Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved
Uranium (U)-Dissolved
Sulfate (SO4)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information 26-OCT-18 13:30 (MT)

L2183746 CONTD....

7PAGE of

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

TKN-F-VA

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

Total Dissolved Solids by Gravimetric

TKN in Water by Fluorescence

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

Water

Water

Water

Water

Water

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 2540 C - GRAVIMETRIC

APHA 4500-NORG D.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

REGIONAL DISTRICT OF KITIMAT-STIKINE
# 300 - 4545 Lazelle Avenue 
Terrace  BC  V8G 4E1
Chris Kerr

Report Date: 26-OCT-18Workorder: L2183746

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

Water

Water

Water

Water

Water

Water

R4289862

R4295010

R4299345

R4289862

R4295010

R4290008

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

MB

DUP

LCS

MB

CRM

MB

LCS

MB

DUP

LCS

MB

WG2908888-3

WG2908888-1

WG2908962-2

WG2908962-1

WG2912907-2

WG2912907-3

WG2912907-1

WG2908888-4

WG2908888-1

WG2908962-2

WG2908962-1

WG2908022-15

WG2908022-14

WG2908022-13

VA-ALK-TITR-CONTROL

L2183746-4

VA-EC-PCT-CONTROL

L2183746-2

NP

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

COD

COD

COD

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

100.4

<1.0

101.1

<0.50

<20

102.0

<20

100.8

<2.0

100.9

<0.020

<0.0000050

85.3

20-OCT-18

20-OCT-18

19-OCT-18

19-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

20-OCT-18

20-OCT-18

19-OCT-18

19-OCT-18

21-OCT-18

21-OCT-18

N/A

N/A

20

20

85-115

90-110

85-115

90-110

90-110

80-120

%

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

%

mg/L

mg/L

%

1

0.5

20

2

0.02

RPD-NA

RPD-NA

<20

<0.0000050
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Quality Control Report
Page 2 ofReport Date: 26-OCT-18Workorder: L2183746

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-D-CVAA-VA

MET-D-CCMS-VA

Water

Water

R4290008

R4290005

Batch

Batch

MB

MS

LCS

WG2908022-13

WG2908022-16

WG2909257-2

NP

L2183746-1

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

<0.0000050

97.4

97.7

95.8

96.9

97.0

98.1

96.9

96.2

98.9

94.1

92.9

94.6

96.3

96.5

96.3

100.9

99.2

101.0

94.8

95.6

96.7

97.8

94.5

97.0

97.8

98.8

90.8

101.2

92.4

21-OCT-18

21-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.000005
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Quality Control Report
Page 3 ofReport Date: 26-OCT-18Workorder: L2183746

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4290005Batch
LCS

MB

WG2909257-2

WG2909257-1 NP

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

92.3

95.5

99.6

96.8

94.1

93.0

103.8

96.3

97.3

92.1

95.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05
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Quality Control Report
Page 4 ofReport Date: 26-OCT-18Workorder: L2183746

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

Water

Water

Water

R4290005

R4293975

R4295010

Batch

Batch

Batch

MB

DUP

LCS

LCS

MB

MB

MS

LCS

WG2909257-1

WG2910979-3

WG2910979-2

WG2910979-6

WG2910979-1

WG2910979-5

WG2910979-4

WG2908962-2

WG2908962-1

NP

L2183746-5

L2183746-5

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

0.0402

97.2

97.1

<0.0050

<0.0050

99.5

100.7

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

19-OCT-18

2.4 20

85-115

85-115

75-125

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

mg/L

mg/L

%

%

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006

0.005

0.005

0.0412
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Quality Control Report
Page 5 ofReport Date: 26-OCT-18Workorder: L2183746

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TDS-VA

TKN-F-VA

Water

Water

Water

Water

Water

Water

R4295010

R4295010

R4289862

R4295010

R4295072

R4299833

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

CRM

LCS

MB

LCS

MB

DUP

LCS

LCS

MB

MB

WG2908962-1

WG2908962-2

WG2908962-1

WG2908888-2

WG2908962-2

WG2908962-1

WG2910879-5

WG2910879-4

WG2912992-7

WG2912992-10

WG2912992-6

WG2912992-5

WG2912992-9

VA-PH7-BUF

L2183746-1

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

pH

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.0010

101.8

<0.0050

7.02

102.0

<0.30

108.2

<10

0.157

94.9

96.9

<0.050

19-OCT-18

19-OCT-18

19-OCT-18

20-OCT-18

19-OCT-18

19-OCT-18

22-OCT-18

22-OCT-18

25-OCT-18

25-OCT-18

25-OCT-18

25-OCT-18

6.0 20

90-110

6.9-7.1

90-110

85-115

75-125

75-125

mg/L

%

mg/L

pH

%

mg/L

%

mg/L

mg/L

%

%

mg/L

0.001

0.005

0.3

10

0.05

0.167
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Quality Control Report
Page 6 ofReport Date: 26-OCT-18Workorder: L2183746

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-F-VA Water

R4299833Batch
MB

MS

WG2912992-9

WG2912992-8 L2183746-2

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

<0.050

98.8

25-OCT-18

25-OCT-1870-130

mg/L

%

0.05
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Quality Control Report
Page 7 ofReport Date: 26-OCT-18Workorder: L2183746

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:
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Quality Control Report
Page 8 ofReport Date: 26-OCT-18Workorder: L2183746

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1
2
3
4
5
6
7

17-OCT-18 01:15
17-OCT-18 01:00
17-OCT-18 12:15
17-OCT-18 10:45
17-OCT-18 10:00

17-OCT-18
17-OCT-18 12:00

20-OCT-18 10:21
20-OCT-18 10:21
20-OCT-18 10:21
20-OCT-18 10:21
20-OCT-18 10:21
20-OCT-18 10:21
20-OCT-18 10:21

0.25
0.25
0.25
0.25
0.25
0.25
0.25

81
81
70
72
72
70
70

pH by Meter (Automated)
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM
EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2183746 were received on 18-OCT-18 19:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours
hours
hours
hours
hours
hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-MAY-18

Lab Work Order #: L2097662

Date Received:REGIONAL DISTRICT OF KITIMAT-STIKINE

# 300 - 4545 Lazelle Avenue
Terrace  BC  V8G 4E1

ATTN: Chris Kerr
FINAL   
05-JUN-18 13:39 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Amber Springer, B.Sc
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-615-6100

MEZIADIN LANDFILL SURFACE WATERJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



05-JUN-18 13:39 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2097662 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

6

WATER

WATER WATER WATER WATER
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

SW2017-01 SW2017-02 LAGOON OUTLET DUP

L2097662-1 L2097662-2 L2097662-3 L2097662-4

13:15 11:15 14:05 12:00

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

Total Suspended Solids (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Cesium (Cs)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Rubidium (Rb)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

22.1 12.7 456 12.3

10.8 5.87 207 6.05

<3.0 38.3 20.5 137

8.7 4.8 215 4.7

0.0075 0.0069 1.65 0.0055

<0.50 <0.50 20.3 <0.50

0.021 0.020 0.069 0.023

0.0615 <0.0051 <0.0051 <0.0051

0.0615 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

0.432 0.269 3.51 0.304

0.196 0.679 0.0595 1.80

<0.00010 <0.00010 0.00017 <0.00010

0.00015 0.00021 0.00141 0.00037

0.00949 0.0158 0.196 0.0268

<0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.155 <0.010

0.0000118 0.0000328 0.0000127 0.0000642

3.08 1.61 59.7 1.72

<0.000010 0.000020 0.000011 0.000092

0.00043 0.00113 0.00100 0.00359

<0.00010 0.00048 0.00122 0.00076

0.00073 0.00188 <0.00050 0.00353

0.078 0.411 4.21 1.69

<0.000050 0.000154 0.000336 0.000347

<0.0010 <0.0010 0.0015 0.0013

0.803 0.618 10.9 1.01

0.0145 0.0634 7.91 0.115

0.0000068 0.0000103 0.0000050 0.0000151

<0.000050 <0.000050 0.000830 0.000071

0.00107 0.00218 0.00317 0.00548

<0.050 0.056 0.405 0.105

0.194 0.240 3.85 0.322

<0.00020 0.00042 0.00164 0.00111

0.000060 0.000084 0.000090 0.000152

2.04 3.04 3.27 4.29

Physical Tests

Anions and 
Nutrients

Total Metals
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WATER

WATER WATER WATER WATER
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

SW2017-01 SW2017-02 LAGOON OUTLET DUP

L2097662-1 L2097662-2 L2097662-3 L2097662-4

13:15 11:15 14:05 12:00

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Tellurium (Te)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Thorium (Th)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Tungsten (W)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

<0.000010 0.000015 <0.000010 0.000037

1.34 0.816 18.2 0.862

0.0210 0.0130 0.378 0.0146

<0.50 <0.50 3.12 <0.50

<0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 0.000012

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 0.00011 <0.00010

0.00077 0.00584 0.00064 0.0239

<0.00010 <0.00010 <0.00010 <0.00010

<0.000010 0.000015 0.000034 0.000029

<0.00050 0.00084 <0.00050 0.00308

<0.0030 <0.0030 0.0049 0.0061

0.000210 0.000287 <0.000060 0.000348

FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD

0.187 0.263 0.0083 0.274

<0.00010 <0.00010 0.00013 <0.00010

0.00014 0.00011 0.00129 0.00012

0.00928 0.00970 0.162 0.00960

<0.00010 <0.00010 <0.00010 <0.00010

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 0.146 <0.010

0.0000066 0.0000140 0.0000066 0.0000139

3.00 1.50 63.7 1.54

<0.000010 <0.000010 0.000011 <0.000010

0.00039 0.00047 0.00088 0.00042

<0.00010 <0.00010 0.00121 <0.00010

0.00067 0.00109 <0.00020 0.00109

0.067 0.071 4.04 0.068

<0.000050 <0.000050 <0.000050 <0.000050

<0.0010 <0.0010 0.0014 <0.0010

0.803 0.518 11.6 0.535

0.00258 0.0115 8.20 0.0125

<0.0000050 0.0000054 <0.0000050 0.0000052

<0.000050 <0.000050 0.000766 <0.000050

0.00110 0.00116 0.00307 0.00110

Total Metals

Dissolved Metals
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WATER

WATER WATER WATER WATER
17-MAY-18 17-MAY-18 17-MAY-18 17-MAY-18

SW2017-01 SW2017-02 LAGOON OUTLET DUP

L2097662-1 L2097662-2 L2097662-3 L2097662-4

13:15 11:15 14:05 12:00

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

BOD (mg/L)

COD (mg/L)

<0.050 <0.050 0.098 <0.050

0.198 0.224 4.05 0.245

<0.00020 <0.00020 0.00167 0.00020

0.000063 0.000063 0.00121 0.000113

1.89 2.57 3.16 2.49

<0.000010 <0.000010 <0.000010 <0.000010

1.25 0.788 18.8 0.809

0.0207 0.0110 0.362 0.0113

<0.50 <0.50 3.40 <0.50

<0.00020 <0.00020 <0.00020 <0.00020

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

<0.00010 <0.00010 <0.00010 <0.00010

0.00072 0.00125 <0.00030 0.00133

<0.00010 <0.00010 <0.00010 <0.00010

<0.000010 <0.000010 0.000031 <0.000010

<0.00050 <0.00050 <0.00050 <0.00050

<0.0010 0.0010 0.0013 <0.0010

0.000216 0.000261 <0.000060 0.000296

<2.0 <2.0 9.9 <2.0

26 21 47 22

Dissolved Metals

Aggregate 
Organics

DTMF



Reference Information

DTMF

MS-B

Dissolved concentration exceeds total for field-filtered metals sample.  Metallic contaminants may have been introduced to dissolved 
sample during field filtration.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

05-JUN-18 13:39 (MT)
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ALK-TITR-VA

ANIONS-N+N-CALC-VA

BOD5-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water (Calculation)

Biochemical Oxygen Demand- 5 day

Chloride in Water by IC

Chemical Oxygen Demand by Colorimetric

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

This analysis is carried out using procedures adapted from APHA Method 5210 B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

APHA 5220 D. CHEMICAL OXYGEN DEMAND

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4
L2097662-1, -2, -3, -4

Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Sulfur (S)-Dissolved
Antimony (Sb)-Total
Arsenic (As)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfur (S)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6
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MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

TKN-F-VA

TSS-VA

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

TKN in Water by Fluorescence

Total Suspended Solids by Gravimetric

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Suspended 
Solids (TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-NORG D.

APHA 2540 D - GRAVIMETRIC

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

REGIONAL DISTRICT OF KITIMAT-STIKINE
# 300 - 4545 Lazelle Avenue 
Terrace  BC  V8G 4E1
Chris Kerr

Report Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

BOD5-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

F-IC-N-VA

Water

Water

Water

Water

Water

Water

R4061112

R4055863

R4059031

R4048627

R4061112

Batch

Batch

Batch

Batch

Batch

CRM

MB

DUP

LCS

MB

LCS

MB

LCS

LCS

MB

MB

CRM

MB

WG2779086-3

WG2779086-1

WG2776949-3

WG2776949-2

WG2776949-1

WG2779130-2

WG2779130-1

WG2776878-3

WG2776878-6

WG2776878-1

WG2776878-5

WG2779086-4

WG2779086-1

VA-ALK-TITR-CONTROL

L2097662-2

VA-EC-PCT-CONTROL

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

BOD

BOD

BOD

Chloride (Cl)

Chloride (Cl)

COD

COD

COD

COD

Conductivity

Conductivity

98.2

<1.0

<2.0

101.3

<2.0

100.9

<0.50

97.1

95.8

<20

<20

98.9

<2.0

28-MAY-18

28-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

25-MAY-18

25-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

20-MAY-18

28-MAY-18

28-MAY-18

N/A 20

85-115

85-115

90-110

85-115

85-115

90-110

%

mg/L

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

uS/cm

1

2

0.5

20

20

2

RPD-NA<2.0
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Quality Control Report
Page 2 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

R4059031

R4055469

R4057515

R4063373

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

DUP

WG2779130-2

WG2779130-1

WG2777775-14

WG2777775-13

WG2781746-2

WG2781746-1

WG2779120-3

NP

L2097662-1

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

103.1

<0.020

105.9

<0.0000050

103.2

<0.0000050

0.183

<0.00010

0.00012

0.00923

<0.00010

<0.000050

<0.010

0.0000061

2.94

<0.000010

0.00036

<0.00010

0.00071

0.067

<0.000050

<0.0010

0.799

25-MAY-18

25-MAY-18

24-MAY-18

24-MAY-18

27-MAY-18

27-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

2.4

N/A

14

0.5

N/A

N/A

N/A

8.2

2.2

N/A

8.9

N/A

4.9

0.7

N/A

N/A

0.4

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

90-110

80-120

80-120

%

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.02

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.187

<0.00010

0.00014

0.00928

<0.00010

<0.000050

<0.010

0.0000066

3.00

<0.000010

0.00039

<0.00010

0.00067

0.067

<0.000050

<0.0010

0.803
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Quality Control Report
Page 3 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4063373Batch
DUP

LCS

WG2779120-3

WG2779120-2

L2097662-1
Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

0.00266

<0.000050

0.00112

<0.050

0.189

<0.00020

0.000065

1.83

<0.000010

1.25

0.0199

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00071

<0.00010

<0.000010

<0.00050

<0.0010

0.000205

99.99

98.6

98.8

100.5

96.6

103.2

90.1

101.1

99.9

98.1

96.9

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

3.4

N/A

2.2

N/A

4.6

N/A

3.7

3.0

N/A

0.5

4.0

N/A

N/A

N/A

N/A

N/A

1.7

N/A

N/A

N/A

N/A

5.1

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

0.00258

<0.000050

0.00110

<0.050

0.198

<0.00020

0.000063

1.89

<0.000010

1.25

0.0207

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

0.00072

<0.00010

<0.000010

<0.00050

<0.0010

0.000216
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Quality Control Report
Page 4 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4063373Batch
LCS

MB

WG2779120-2

WG2779120-1 NP

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

100.5

98.4

98.9

100.7

96.1

102.8

98.1

95.6

97.7

98.4

101.6

97.7

96.5

96.8

99.8

100.6

97.9

94.8

94.1

98.7

97.0

99.0

92.7

99.6

102.2

99.6

93.9

94.8

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001
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Quality Control Report
Page 5 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4063373Batch
MBWG2779120-1 NP

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006
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Quality Control Report
Page 6 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4063647Batch
LCSWG2781416-2

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

109.6

111.0

105.8

110.1

107.1

109.0

101.9

107.5

102.5

102.3

106.3

104.6

105.4

106.7

109.4

110.6

109.2

109.0

104.2

106.3

112.8

108.0

107.6

111.2

108.4

109.7

106.3

114.2

106.0

99.95

107.4

111.0

100.5

106.5

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 7 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4063647Batch
LCS

MB

WG2781416-2

WG2781416-1

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

107.8

113.3

107.7

104.3

103.4

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000010

<0.050

<0.00020

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 8 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

TKN-F-VA

Water

Water

Water

Water

Water

R4063647

R4063660

R4064102

R4059031

R4059031

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2781416-1

WG2785907-2

WG2785907-1

WG2786076-2

WG2786076-1

WG2779130-2

WG2779130-1

WG2779130-2

WG2779130-1

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.000060

100.3

<0.0050

98.3

<0.0050

100.9

<0.0010

101.2

<0.0050

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

30-MAY-18

31-MAY-18

31-MAY-18

01-JUN-18

01-JUN-18

25-MAY-18

25-MAY-18

25-MAY-18

25-MAY-18

85-115

85-115

90-110

90-110

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.003

0.00006

0.005

0.005

0.001

0.005
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Quality Control Report
Page 9 ofReport Date: 05-JUN-18Workorder: L2097662

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TKN-F-VA

TSS-VA

Water

Water

R4064535

R4068049

R4056296

Batch

Batch

Batch

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2785728-2

WG2785728-6

WG2785728-1

WG2785728-5

WG2786801-2

WG2786801-1

WG2780107-5

WG2780107-4

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

101.7

100.5

<0.050

<0.050

103.2

<0.050

100.1

<3.0

01-JUN-18

01-JUN-18

01-JUN-18

01-JUN-18

04-JUN-18

04-JUN-18

24-MAY-18

24-MAY-18

75-125

75-125

75-125

85-115

%

%

mg/L

mg/L

%

mg/L

%

mg/L

0.05

0.05

0.05

3
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Quality Control Report
Page 10 ofReport Date: 05-JUN-18Workorder: L2097662

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

11



Quality Control Report
Page 11 ofReport Date: 05-JUN-18Workorder: L2097662

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Anions and Nutrients

1
2
3
4

1
2
3
4

17-MAY-18 13:15
17-MAY-18 11:15
17-MAY-18 14:05
17-MAY-18 12:00

17-MAY-18 13:15
17-MAY-18 11:15
17-MAY-18 14:05
17-MAY-18 12:00

26-MAY-18 12:15
26-MAY-18 12:15
26-MAY-18 12:15
26-MAY-18 12:15

26-MAY-18 12:15
26-MAY-18 12:15
26-MAY-18 12:15
26-MAY-18 12:15

3
3
3
3

3
3
3
3

9
9
9
9

9
9
9
9

Nitrate in Water by IC (Low Level)

Nitrite in Water by IC (Low Level)

EHT
EHTL
EHT
EHT

EHT
EHTL
EHT
EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2097662 were received on 19-MAY-18 11:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

days
days
days
days

days
days
days
days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183745 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

Water
17-OCT-18

LAGOON OUTLET

L2183745-1

11:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Total Suspended Solids (mg/L)

Alkalinity, Total (as CaCO3) (mg/L)

Ammonia, Total (as N) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Total Kjeldahl Nitrogen (mg/L)

Sulfate (SO4) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Cesium (Cs)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

429

157

8.20

<3.0

192

2.84

0.077

25.9

0.113

0.107

0.0956

0.0114

3.29

8.69

0.0129

0.00014

0.00082

0.100

<0.00010

<0.000050

0.200

<0.0000050

52.2

0.000030

0.00019

0.00024

<0.00050

0.486

0.000063

<0.0010

7.58

3.58

<0.0000050

0.00234

0.00278

0.056

4.04

Physical Tests

Anions and 
Nutrients

Total Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2183745 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

Water
17-OCT-18

LAGOON OUTLET

L2183745-1

11:30

Rubidium (Rb)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Tellurium (Te)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Thorium (Th)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Tungsten (W)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Cesium (Cs)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

0.00192

0.000080

3.58

<0.000010

20.2

0.367

2.72

<0.00020

<0.000010

<0.00010

0.00040

0.00032

<0.00010

0.000044

<0.00050

0.0034

<0.000060

FIELD

FIELD

0.0097

0.00013

0.00061

0.0968

<0.00010

<0.000050

0.186

0.0000602

50.1

0.000026

0.00011

0.00022

0.00140

0.029

<0.000050

<0.0010

7.83

3.38

Total Metals

Dissolved Metals

DTMF
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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7

WATER

Water
17-OCT-18

LAGOON OUTLET

L2183745-1

11:30

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Rubidium (Rb)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Tellurium (Te)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Thorium (Th)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Tungsten (W)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

BOD (mg/L)

COD (mg/L)

<0.0000050

0.00220

0.00267

<0.050

4.03

0.00197

0.000076

3.45

<0.000010

20.3

0.350

3.25

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

0.000041

<0.00050

0.0031

<0.000060

<2.0

22

Dissolved Metals

Aggregate 
Organics



Reference Information

DTMF

MS-B

Dissolved concentration exceeds total for field-filtered metals sample.  Metallic contaminants may have been introduced to dissolved 
sample during field filtration.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

31-OCT-18 11:40 (MT)

L2183745 CONTD....

5PAGE of

ALK-TITR-VA

ANIONS-N+N-CALC-VA

BOD5-VA

BR-L-IC-N-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

EC-SCREEN-VA

F-IC-N-VA

HARDNESS-CALC-VA

Alkalinity Species by Titration

Nitrite & Nitrate in Water (Calculation)

Biochemical Oxygen Demand- 5 day

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Chemical Oxygen Demand by Colorimetric

Conductivity (Automated)

Conductivity Screen (Internal Use Only)

Fluoride in Water by IC

Hardness

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as N) + Nitrate (as N).

This analysis is carried out using procedures adapted from APHA Method 5210 B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320 Alkalinity

EPA 300.0

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 5220 D. CHEMICAL OXYGEN DEMAND

APHA 2510 Auto. Conduc.

APHA 2510

EPA 300.1 (mod)

APHA 2340B

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1
L2183745-1

Aluminum (Al)-Dissolved
Barium (Ba)-Dissolved
Calcium (Ca)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Arsenic (As)-Total
Barium (Ba)-Total
Calcium (Ca)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfur (S)-Total

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

7
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HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

TKN-F-VA

TSS-VA

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

pH by Meter (Automated)

Sulfate in Water by IC

TKN in Water by Fluorescence

Total Suspended Solids by Gravimetric

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl 
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Suspended 
Solids (TSS) are determined by filtering a sample through a glass fibre filter, TSS is determined by drying the filter at 104 degrees celsius.
Samples containing very high dissolved solid content (i.e. seawaters, brackish waters) may produce a positive bias by this method. Alternate analysis 
methods are available for these types of samples.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-H pH Value

EPA 300.1 (mod)

APHA 4500-NORG D.

APHA 2540 D - GRAVIMETRIC

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

Version: FINAL   
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GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

REGIONAL DISTRICT OF KITIMAT-STIKINE
# 300 - 4545 Lazelle Avenue 
Terrace  BC  V8G 4E1
Chris Kerr

Report Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-TITR-VA

BOD5-VA

BR-L-IC-N-VA

CL-IC-N-VA

COD-COL-VA

EC-PCT-VA

Water

Water

Water

Water

Water

Water

R4289862

R4299720

R4295675

R4295675

R4299780

R4289862

Batch

Batch

Batch

Batch

Batch

Batch

CRM

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

MB

CRM

MB

WG2908726-3

WG2908726-1

WG2909451-2

WG2909451-1

WG2908715-2

WG2908715-1

WG2908715-2

WG2908715-1

WG2914503-3

WG2914503-6

WG2914503-1

WG2914503-5

WG2908726-4

WG2908726-1

VA-ALK-TITR-CONTROL

VA-EC-PCT-CONTROL

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

BOD

BOD

Bromide (Br)

Bromide (Br)

Chloride (Cl)

Chloride (Cl)

COD

COD

COD

COD

Conductivity

100.2

<1.0

98.5

<2.0

99.4

<0.050

96.4

<0.50

102.6

102.5

<20

<20

98.1

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

25-OCT-18

25-OCT-18

25-OCT-18

25-OCT-18

20-OCT-18

85-115

85-115

85-115

90-110

85-115

85-115

90-110

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

mg/L

mg/L

%

1

2

0.05

0.5

20

20

10



Quality Control Report
Page 2 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

EC-PCT-VA

F-IC-N-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

Water

Water

Water

Water

Water

R4289862

R4295675

R4290008

R4293929

R4301493

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG2908726-1

WG2908715-2

WG2908715-1

WG2908022-14

WG2908022-13

WG2911084-2

WG2911084-1

WG2914746-2

NP

Conductivity

Fluoride (F)

Fluoride (F)

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

<2.0

97.8

<0.020

85.3

<0.0000050

96.9

<0.0000050

99.1

96.2

96.7

100.3

94.2

93.3

91.8

96.1

94.8

99.3

96.9

96.3

20-OCT-18

20-OCT-18

20-OCT-18

21-OCT-18

21-OCT-18

23-OCT-18

23-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

90-110

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

uS/cm

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

2

0.02

0.000005

0.000005

10



Quality Control Report
Page 3 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA Water

R4301493Batch
LCS

MB

WG2914746-2

WG2914746-1 NP

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

96.2

98.6

93.6

95.9

102.1

97.6

98.2

97.6

104.8

102.7

99.2

97.8

96.9

93.9

100.3

100.6

102.5

92.9

92.5

94.5

97.5

92.0

94.3

97.4

98.0

96.8

98.2

<0.0010

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.001

0.0001

0.0001

0.0001

0.0001

0.00005

10



Quality Control Report
Page 4 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-VA

MET-T-CCMS-VA

Water

Water

R4301493Batch
MBWG2914746-1 NP

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.050

<0.000010

<0.050

<0.00020

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0010

<0.000060

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0002

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.05

0.00001

0.05

0.0002

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.001

0.00006
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Quality Control Report
Page 5 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4301800Batch
LCSWG2913873-2

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

104.6

101.0

98.0

94.0

97.8

98.8

99.0

98.0

96.5

102.0

100.6

100.8

98.3

101.7

102.5

97.9

100.3

102.5

102.5

99.6

102.9

105.0

100.8

108.5

103.2

95.9

104.0

102.8

87.2

95.1

101.1

99.4

99.5

96.2

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 6 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA Water

R4301800Batch
LCS

MB

WG2913873-2

WG2913873-1

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

97.9

103.9

102.5

99.4

97.6

<0.0030

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.000010

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.0050

<0.00010

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000010

<0.050

<0.00020

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.003

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.00001

0.0001

0.0001

0.0005

0.01

0.00005

0.001

0.005

0.0001

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.1

0.00001

0.05

0.0002
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Quality Control Report
Page 7 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-VA

NH3-F-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

PH-PCT-VA

SO4-IC-N-VA

Water

Water

Water

Water

Water

Water

R4301800

R4300348

R4295675

R4295675

R4289862

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

CRM

WG2913873-1

WG2913377-2

WG2913377-1

WG2908715-2

WG2908715-1

WG2908715-2

WG2908715-1

WG2908726-2 VA-PH7-BUF

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

pH

<0.50

<0.00020

<0.000010

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

<0.00050

<0.0030

<0.000060

101.3

<0.0050

96.0

<0.0010

96.8

<0.0050

7.02

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

20-OCT-18

85-115

90-110

90-110

6.9-7.1

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

pH

0.5

0.0002

0.00001

0.0001

0.0001

0.0003

0.0001

0.00001

0.0005

0.003

0.00006

0.005

0.001

0.005
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Quality Control Report
Page 8 ofReport Date: 31-OCT-18Workorder: L2183745

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-VA

TKN-F-VA

TSS-VA

Water

Water

Water

R4295675

R4308029

R4295715

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2908715-2

WG2908715-1

WG2917387-6

WG2917387-5

WG2911104-5

WG2911104-4

Sulfate (SO4)

Sulfate (SO4)

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Suspended Solids

Total Suspended Solids

97.4

<0.30

100.2

<0.050

93.3

<3.0

20-OCT-18

20-OCT-18

30-OCT-18

30-OCT-18

23-OCT-18

23-OCT-18

90-110

75-125

85-115

%

mg/L

%

mg/L

%

mg/L

0.3

0.05

3
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Quality Control Report
Page 9 ofReport Date: 31-OCT-18Workorder: L2183745

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

10



Quality Control Report
Page 10 ofReport Date: 31-OCT-18Workorder: L2183745

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

1 17-OCT-18 11:30 20-OCT-18 10:21 0.25 71
pH by Meter (Automated)

EHTR-FM

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2183745 were received on 18-OCT-18 19:30.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

10





27 June 201927 June 2019 18113754-002-R-Rev1 

 

  

 

 
  

 

APPENDIX F 

Historic Analytical Results 

 

 

 



 2019‐06‐24 Table F‐1: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1

Laboratory ID - - - - - - - - - - - - - - - -
Sample Date 1-Jan-04 1-Jan-06 1-Jan-07 1-Jun-08 1-Sep-09 6-Apr-10 28-Sep-10 1-Jun-13 25-Sep-13 8-Jul-14 7-Oct-14 28-Apr-15 9-Sep-15 28-Apr-16 13-Sep-16 1-Apr-17

QAQC - - - - - - - - - - - - - - - -
Conventional Parameters
Conductivity - uS/cm 40 70 49 52.3 28.9 16.2 40.2 71.6 56.2 44.4 31.7 15.3 32.7 20 49.2 19.1
Hardness (Total as CaCO3) - mg/L 18.60 - - - - 9.66 18.92 34.60 19.60 20.5 12.4 6.4 13.3 8.4 20.4 7.99
Hardness (Dissolved as CaCO3) - mg/L 19.6 - - - - - - - - - - - 13.2 - - -
pH - pH 7.3 7.4 7.14 7.2 6.3 6.2 6.1 6.9 6.40 7.10 6.50 6.10 6.00 6.20 6.50 6.1
Total Suspended Solids - mg/L 14 <4 - - - - - - - - - - 4.2 1.6 5.5 7.5
Total Dissolved Solids - mg/L 24 40 - - - - - - - - - - - - - -
Alkalinity, Total (as CaCO3) - mg/L 17 23 26 26 13 12 14 38 20 23 9 8 9 10 12 8
Ammonia, Total (as N) 18.4 - 18.5 mg/L 0.005 <0.005 ND ND ND ND ND 0.03 0.03 <0.03 0.05 <0.03 <0.03 <0.03 0.03 0.03
Bromide (Br) - mg/L 0.1 <0.1 - - - - - - - - - - - - - -
Chloride (Cl) 1500 mg/L 0.5 <0.5 0.6 1.7 ND ND - ND <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0
Fluoride (F) 2.0-3.0 (e) mg/L - - - - - - - - - - - - <0.10 - - -
Nitrate (as N) 400 mg/L 0.002 0.007 - - - - - - - - - - - - - -
Nitrite (as N) 0.2 - 2.0 (h) mg/L 0.002 <0.002 - - - - - - - - - - - - - -
Nitrate + Nitrite (as N) - mg/L 0.002 0.007 - - - - - - - - - - 0.013 <0.010 0.034 <1.0
Total Kjeldahl Nitrogen - mg/L 0.24 0.16 0.38 0.27 0.40 0.14 0.34 0.28 10.70 0.74 0.46 0.19 1.07 0.22 0.53 0.53
Phosphorus (P)-Total - mg/L 0.012 0.032 - - - - - - - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 1.2 8.8 ND ND 2.0 ND - ND 11.1 0.9 <0.5 <1.0 4.8 <1.0 0.034 <1.0
Biological Oxygen Demand (BOD) - mg/L 10 - ND ND ND ND ND ND <4 <6 <4 <4.0 <4.0 <4.0 <4.0 <4.0
Chemical Oxygen Demand (COD) - mg/L 15 <10 ND ND 30 14 30 ND <20 <20 35 22 <20 <20 <20 <20
Total Metals
Aluminum - mg/L 0.176 0.352 0.02 0.037 0.295 0.144 0.421 0.0318 0.182 0.132 0.337 0.159 0.087 0.179 0.116 0.174
Antimony 0.09 mg/L 0.000022 0.000041 ND ND ND - - - 0.000075 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 0.0002 <0.00010
Arsenic 0.05 mg/L 0.0001 0.0001 ND 0.0002 0.002 - - 0.00031 0.000339 0.00083 0.00028 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050
Barium 10 mg/L 0.0113 0.0155 0.011 0.008 0.014 0.01 0.014 0.0239 0.0124 0.0487 0.0172 0.009 0.018 0.011 0.014 0.0075
Beryllium 0.0015 mg/L 0.00002 0.00002 ND ND ND - - - <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010
Bismuth - mg/L 0.00002 <0.00002 ND ND ND - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.00010
Boron 12 mg/L 0.0080 <0.008 ND ND ND - - - <0.05 <0.05 <0.05 0.011 <0.004 0.005 0.011 <0.004
Cadmium 0.0005 - 0.004 mg/L 0.0000100 0.0000300 ND 0.0001500 ND 0.0000100 - 0.0003480 0.0000180 0.000097 0.000011 0.00002 0.00009 0.00003 0.00004 <0.000010
Calcium - mg/L 5.3 8.6 6.6 6.7 4.9 2.7 5.4 10.1 5.3 5.9 3.3 1.8 3.8 2.3 5.4 2.13
Cesium - mg/L - - - - - - - - - - - - - - - -
Chromium 0.01 mg/L 0.0003 0.0007 ND ND ND - 0.001 - 0.00069 <0.001 <0.001 <0.0005 0.0011 0.0005 0.0006 <0.00050
Cobalt 0.04 mg/L 0.000035 0.000118 ND ND ND - - 0.00099 0.000206 0.00617 <0.0005 0.00012 0.00138 0.0002 0.00109 0.00007
Copper 0.02 - 0.09 mg/L 0.00079 0.00156 0.004 0.0059 0.0054 0.0008 0.0025 0.00054 0.00269 0.00152 0.00194 0.0032 0.0023 0.002 0.0028 0.00105
Iron - mg/L 0.063 0.361 0.048 0.166 0.285 0.093 0.0025 0.324 0.248 1.53 0.25 0.10 0.28 0.16 0.22 0.18
Lead 0.04 - 0.16 mg/L 0.00001 0.00035 ND ND 0.0003 - - - 0.000057 <0.0002 <0.0002 <0.0001 <0.0001 0.0005 <0.0001 <0.00010
Lithium - mg/L 0.0 0.0 1.6 ND ND - - - <0.0005 <0.005 <0.005 0.0003 0.0001 0.0001 0.0002 0.00012
Magnesium - mg/L 1.29 2.2 1.57 1.61 1.2 0.69 1.3 2.3 1.56 1.42 0.984 0.48 0.93 0.62 1.39 0.646
Manganese - mg/L 0.0042 0.01 0.04 0.09 0.01 0.03 0.03 1.00 0.07 2.54 0.01 0.04 0.66 0.09 0.72 0.02
Mercury 0.00025 mg/L 0.0001 0.0001 ND 0.00001 ND - 0.00001 - <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 - - <0.00002
Molybdenum 10 mg/L 0.0001 0.000 0.0 ND ND 0.001 0.001 - <0.00005 <0.001 <0.001 <0.0001 <0.0001 <0.0001 0.0001 <0.00010
Nickel 0.25 - 1.5 mg/L 0.00118 0.00141 ND 0.001 0.002 - 0.002 0.0034 0.00243 0.0065 0.0021 0.0011 0.0037 0.0013 0.0029 0.0014
Phosphorus                    - mg/L 0.1 0.1 ND - - - - 0.022 0.124 0.1010 0.0380 <0.02 0.14 0.04 0.05 <0.050
Potassium                     - mg/L 1 1 ND 0.2 0.38 0.14 1.59 0.317 1.38 0.154 0.667 0.21 0.79 0.22 0.92 0.27
Rubidium - mg/L - - - - - - - - - - - - - - - -
Selenium 0.02 mg/L 0.0002 0.0002 ND ND ND - 0.0002 - 0.000081 <0.0001 0.00011 0.0011 <0.0005 <0.0005 <0.0005 <0.00050
Silicon - mg/L - - - - 3.6 - - - - - - - 1.1 2.1 3 2.1
Silver 0.0005 - 0.015 mg/L 0.00002 <0.00002 ND 1.8 - - 0.0 - <0.000005 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050
Sodium - mg/L 1.19 1.69 1.45 ND 0.96 0.69 1.22 1.37 1.24 1.30 1.02 0.63 0.68 0.71 1.34 0.77
Strontium - mg/L 0.0348 0.0488 0.046 1.92 0.033 0.019 0.033 0.0811 0.0361 0.0456 0.0252 0.012 0.026 0.016 0.036 0.0146
Sulfur - mg/L 0.5 3.3 0.4 0.04 ND - - - <15 <3 <3 <1 <1 <1 3 <3.0
Tellurium                     - mg/L 0.1 - - ND ND - - - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.00020
Thallium 0.003 mg/L 0.000002 0.000007 ND ND ND - - - <0.000002 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020
Thorium - mg/L - - - - ND - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.00010
Tin - mg/L 0.00002 0.00003 ND ND ND - - - <0.0002 <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020
Titanium                      1 mg/L 0.003 0.006 ND ND ND - 0.006 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050
Tungsten - mg/L - - - - - - - - - - - - - - - -
Uranium 0.085 mg/L 0.0000030 0.0000110 ND ND ND - - - 0.0000070 <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020
Vanadium - mg/L 0.00016 0.00087 ND ND ND - - - 0.00092 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.0010
Zinc 0.075 - 38.1 mg/L 0.0007 0.0033 0.01 0.012 0.006 0.03 - - 0.0019 <0.005 <0.005 <0.004 0.008 0.005 0.004 <0.0040
Zirconium                     - mg/L 0.005 - ND ND ND - - - <0.0001 <0.0005 <0.0005 <0.0001 0.0001 0.0002 <0.0001 0.00017

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

 Units

Meziadin - Upstream Surface Water Log Weir
SW-1

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d d 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

CSR Aquatic Life 
Standard, 

Freshwater (AW-F)
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 2019‐06‐24 Table F‐2: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Location

Sample ID SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1
Laboratory ID - - - - - - - - - - - - - - - -
Sample Date 1-Jan-04 1-Jan-06 1-Jan-07 1-Jun-08 1-Sep-09 6-Apr-10 28-Sep-10 1-Jun-13 25-Sep-13 8-Jul-14 7-Oct-14 28-Apr-15 9-Sep-15 28-Apr-16 13-Sep-16 1-Apr-17

QAQC - - - - - - - - - - - - - - - -
Conventional Parameters
Conductivity - - uS/cm 40 70 49 52.3 28.9 16.2 40.2 71.6 56.2 44.4 31.7 15.3 32.7 20 49.2 19.1
Hardness (Total as CaCO3) - - mg/L 18.6 - - - - 9.6645062 18.924794 34.6 19.6 20.5 12.4 6.38 13.3 8.37 20.4 7.99
Hardness (Dissolved as CaCO3) - - mg/L 19.6 - - - - - - - - - - - 13.2 - - -
pH 6.5-9.0 - - 7.3 7.4 7.14 7.2 6.3 6.2 6.1 6.9 6.4 7.1 6.5 6.1 6 6.2 6.5 6.1

Total Suspended Solids -
25 mg/L (backgr. 25-250 

mg/l) mg/L 14 <4 - - - - - - - - - - 4.2 1.6 5.5 7.5

Total Dissolved Solids - - mg/L 24 40 - - - - - - - - - - - - - -
Alkalinity, Total (as CaCO3) - - mg/L 16.6 23.1 26 26 12.5 11.8 14 38.1 19.6 22.5 8.5 8 9 10 12 8
Ammonia, Total (as N) 1.84 - 1.85 pH/T* 14.4 - 25.5 pH/T* mg/L 0.005 <0.005 ND ND ND ND ND 0.03 0.03 <0.03 0.05 <0.03 <0.03 <0.03 0.03 0.03
Bromide (Br) - - mg/L 0.1 <0.1 - - - - - - - - - - - - - -
Chloride (Cl) 150 600 mg/L 0.5 <0.5 0.6 1.7 ND ND - ND <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0
Fluoride (F) - 0.52 - 0.52 H mg/L - - - - - - - - - - - - <0.10 - - -
Nitrate (as N) 3 32.8 mg/L 0.002 0.007 - - - - - - - - - - - - - -
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L 0.002 <0.002 - - - - - - - - - - - - - -
Nitrate + Nitrite (as N) - - mg/L 0.002 0.007 - - - - - - - - - - 0.013 <0.010 0.034 <1.0
Total Kjeldahl Nitrogen - - mg/L 0.24 0.16 0.38 0.27 0.4 0.14 0.34 0.278 10.7 0.736 0.463 0.19 1.07 0.22 0.53 0.53
Phosphorus (P)-Total - - mg/L 0.012 0.032 - - - - - - - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 1.2 8.8 ND ND 2 ND - ND 11.1 0.9 <0.5 <1.0 4.8 <1.0 0.034 <1.0
Biological Oxygen Demand (BOD) - - mg/L 10 - ND ND ND ND ND ND <4 <6 <4 <4.0 <4.0 <4.0 <4.0 <4.0
Chemical Oxygen Demand (COD) - - mg/L 15 <10 ND ND 30 14 30 ND <20 <20 35 22 <20 <20 <20 <20
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.176 0.352 0.02 0.037 0.295 0.144 0.421 0.0318 0.182 0.132 0.337 0.159 0.087 0.179 0.116 0.174
Antimony 0.009 - mg/L 0.000022 0.000041 ND ND ND - - - 0.000075 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 0.0002 <0.00010
Arsenic 0.005 - mg/L 0.0001 0.0001 ND 0.0002 0.002 - - 0.00031 0.000339 0.00083 0.00028 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050
Barium 1 - mg/L 0.0113 0.0155 0.011 0.008 0.014 0.01 0.014 0.0239 0.0124 0.0487 0.0172 0.009 0.018 0.011 0.014 0.0075
Beryllium 0.00013 - mg/L 0.00002 0.00002 ND ND ND - - - <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010
Bismuth - - mg/L 0.00002 <0.00002 ND ND ND - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.00010
Boron 1.2 - mg/L 0.008 <0.008 ND ND ND - - - <0.05 <0.05 <0.05 0.011 <0.004 0.005 0.011 <0.004
Cadmium 0.00003 - 0.0001 H 0.00003 - 0.0002 H mg/L 0.00001 0.00003 ND 0.00015 ND 0.00001 - 0.000348 0.000018 0.000097 0.000011 0.00002 0.00009 0.00003 0.00004 <0.000010
Calcium - - mg/L 5.31 8.55 6.6 6.72 4.9 2.73 5.43 10.1 5.26 5.87 3.34 1.8 3.8 2.3 5.4 2.13
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.0003 0.0007 ND ND ND - 0.001 - 0.00069 <0.001 <0.001 <0.0005 0.0011 0.0005 0.0006 <0.00050
Cobalt 0.004 0.11 mg/L 0.000035 0.000118 ND ND ND - - 0.00099 0.000206 0.00617 <0.0005 0.00012 0.00138 0.0002 0.00109 0.00007
Copper 0.002 H 0.002 H mg/L 0.00079 0.00156 0.004 0.0059 0.0054 0.0008 0.0025 0.00054 0.00269 0.00152 0.00194 0.0032 0.0023 0.002 0.0028 0.00105
Iron - 1 mg/L 0.063 0.361 0.048 0.166 0.285 0.093 0.0025 0.324 0.248 1.53 0.25 0.1 0.28 0.16 0.22 0.181
Lead 0.0034 - 0.0041 H 0.0025 - 0.0211 H mg/L 0.00001 0.00035 ND ND 0.0003 - - - 0.000057 <0.0002 <0.0002 <0.0001 <0.0001 0.0005 <0.0001 <0.00010
Lithium - - mg/L 0.00017 0.00035 1.57 ND ND - - - <0.0005 <0.005 <0.005 0.0003 0.0001 0.0001 0.0002 0.00012
Magnesium - - mg/L 1.29 2.2 1.57 1.61 1.2 0.69 1.3 2.3 1.56 1.42 0.984 0.48 0.93 0.62 1.39 0.646
Manganese 0.63307 - 0.75724 H 0.61031 - 0.921292 H mg/L 0.00417 0.0122 0.038 0.089 0.014 0.034 0.025 0.999 0.0708 2.54 0.0111 0.0388 0.662 0.0861 0.715 0.0244
Mercury 0.0001 - mg/L 0.00005 0.00005 ND 0.00001 ND - 0.00001 - <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 - - <0.00002
Molybdenum 2 - mg/L 0.00005 0.00007 0.00007 ND ND 0.001 0.001 - <0.00005 <0.001 <0.001 <0.0001 <0.0001 <0.0001 0.0001 <0.00010
Nickel 0.025-0.15 - mg/L 0.00118 0.00141 ND 0.001 0.002 - 0.002 0.0034 0.00243 0.0065 0.0021 0.0011 0.0037 0.0013 0.0029 0.0014
Phosphorus                    0.005-0.015 - mg/L 0.1 0.1 ND - - - - 0.022 0.124 0.101 0.038 <0.02 0.14 0.04 0.05 <0.050
Potassium                     - - mg/L 1 1 ND 0.2 0.38 0.14 1.59 0.317 1.38 0.154 0.667 0.21 0.79 0.22 0.92 0.27
Selenium 0.002 - mg/L 0.0002 0.0002 ND ND ND - 0.0002 - 0.000081 <0.0001 0.00011 0.0011 <0.0005 <0.0005 <0.0005 <0.00050
Silicon - - mg/L - - - - 3.6 - - - - - - - 1.1 2.1 3 2.1
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.00002 <0.00002 ND 1.81 - - 0.000017 - <0.000005 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.000050
Sodium - - mg/L 1.19 1.69 1.45 ND 0.96 0.69 1.22 1.37 1.24 1.3 1.02 0.63 0.68 0.71 1.34 0.77
Strontium - - mg/L 0.0348 0.0488 0.046 1.92 0.033 0.019 0.033 0.0811 0.0361 0.0456 0.0252 0.012 0.026 0.016 0.036 0.0146
Sulfur - - mg/L 0.5 3.3 0.4 0.043 ND - - - <15 <3 <3 <1 <1 <1 3 <3.0
Tellurium                     - - mg/L 0.05 - - ND ND - - - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.00020
Thallium 0.0008 - mg/L 0.000002 0.000007 ND ND ND - - - <0.000002 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020
Thorium - - mg/L - - - - ND - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.00010
Tin - - mg/L 0.00002 0.00003 ND ND ND - - - <0.0002 <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020
Titanium                      - - mg/L 0.003 0.006 ND ND ND - 0.006 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050
Uranium 0.0085 - mg/L 0.000003 0.000011 ND ND ND - - - 0.000007 <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.000020
Vanadium - - mg/L 0.00016 0.00087 ND ND ND - - - 0.00092 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.0010
Zinc #VALUE! H #VALUE! H mg/L 0.0007 0.0033 0.01 0.012 0.006 0.03 - - 0.0019 <0.005 <0.005 <0.004 0.008 0.005 0.004 <0.0040
Zirconium                     - - mg/L 0.005 - ND ND ND - - - <0.0001 <0.0005 <0.0005 <0.0001 0.0001 0.0002 <0.0001 0.00017

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), updated 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Meziadin - Upstream Surface Water Log Weir
SW-1BC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

N
ot

es BC WQG Aquatic Life - 
Freshwater

(Short-term maximum) N
ot

es
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 2019‐06‐24 Table F‐3: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2

Laboratory ID - - - - - - - - - - - - - - -
Sample Date 1-Jan-03 1-Jan-04 1-Jan-06 1-Jan-07 8-Jun-08 6-Apr-10 28-Sep-10 8-Jul-14 7-Oct-14 28-Apr-15 9-Sep-15 28-Apr-16 1-Apr-17 1-May-17 1-Aug-17

QAQC - - - - - - - - - - - - - - -
Conventional Parameters
Conductivity - uS/cm 169 170 133 99 242 20.6 102 314 125 116 216 116 236 370 320
Hardness (Total as CaCO3) - mg/L 107.0 65.9 59.0 - - - - 121.0 48.9 43.2 89.1 45.7 79.7 133.0 116.0
Hardness (Dissolved as CaCO3) - mg/L 84.4 72 59 - - - - - - - 81.4 - - - -
pH - pH 7.5 7.6 7.2 7.14 6.7 5.8 5.9 7.50 6.90 6.80 6.50 6.70 6.9 7.2 6.4
Total Suspended Solids - mg/L 212 4 4 - - - - - - - 18 83 7.7 53 93
Total Dissolved Solids - mg/L - 118 88 - - - - - - - - - - - -
Alkalinity, Total (as CaCO3) - mg/L - 51 28 48 110 8 20 138 37 44 56 46 100 140 60
Ammonia, Total (as N) 11.3 - 18.5 mg/L 0.064 0.005 0.007 ND ND ND ND 1.02 0.03 0.57 0.11 0.26 1.36 1.31 0.76
Bromide (Br) - mg/L 0.1 0.1 0.1 - - - - - - - - - - - -
Chloride (Cl) 1500 mg/L 1.2 3.1 3.9 0.5 8.5 1 4.1 12.3 8.2 6.5 19 6.7 12.8 25.5 12.7
Fluoride (F) 2.0-3.0 (e) mg/L - - - - - - - - - - <0.10 - - - -
Nitrate (as N) 400 mg/L - 0.009 0.048 - - - - - - - - - - - -
Nitrite (as N) 0.2 - 2.0 (h) mg/L - 0.002 0.002 - - - - - - - - - - - -
Nitrate + Nitrite (as N) - mg/L - 0.009 0.048 - - - - - - - 0.4 0.141 0.084 - 0.162
Total Kjeldahl Nitrogen - mg/L - 0.25 0.34 0.48 0.43 0.85 0.58 1.90 0.53 1.11 1.00 1.52 1.83 3.45 1.99
Phosphorus (P)-Total - mg/L - 0.006 0.015 - - - - - - - - - - - -
Sulfate (SO4) 128 - 429 (d) mg/L 16.6 25.5 23.9 6.0 18.3 3.1 19.6 9.1 10.8 2.3 16.0 3.5 1.3 2.0 69.3
Biological Oxygen Demand (BOD) - mg/L 7 10 - ND ND - ND <6 <4 <4.0 <4.0 <4.0 <4.0 17 7.6
Chemical Oxygen Demand (COD) - mg/L 44 11 10 32 ND 55 35 83 28 24 28 23 34 76 80
Total Metals
Aluminum - mg/L 1.5 0.028 0.067 0.080 0.028 0.395 0.099 0.136 0.0520 0.091 0.092 0.082 0.0237 0.0129 0.0937
Antimony 0.09 mg/L 0.000166 0.000042 0.000043 ND ND - - <0.0005 <0.0005 <0.0001 0.0002 <0.0001 <0.00010 0.00013 <0.00020
Arsenic 0.05 mg/L 0.00120 0.00020 0.00030 ND 0.00020 0.00030 - 0.00128 0.00016 <0.0005 0.0005 <0.0005 <0.00050 0.00071 0.00144
Barium 10 mg/L 0.385 0.016 0.027 0.040 0.016 0.016 0.030 0.147 0.0255 0.026 0.061 0.04 0.0488 0.176 0.127
Beryllium 0.0015 mg/L 0.00007 0.00002 0.00002 ND ND - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010
Bismuth - mg/L 0.00004 0.00006 0.00002 ND ND - - - - - - - <0.00010 <0.00010 <0.00010
Boron 12 mg/L 0.008 0.027 0.016 0.019 ND - - 0.152 <0.05 0.046 0.155 0.055 0.1 0.2 0.6
Cadmium 0.0005 - 0.004 mg/L 0.000260 0.000030 0.000230 ND 0.000170 0.001140 0.000040 0.000126 0.000053 0.00002 0.00015 0.00006 0.000017 0.000025 0.000146
Calcium - mg/L 31.9 19.3 17.7 14.8 32.5 2.8 11.4 37.3 13.7 13.2 27.5 13.3 23.5 40.2 39.6
Cesium - mg/L - - - - - - - - - - - - - - -
Chromium 0.01 mg/L 0.0017 0.0002 0.0002 ND ND 0.001 - <0.001 <0.001 <0.0005 0.0009 <0.0005 <0.00050 <0.00050 0.00058
Cobalt 0.04 mg/L 0.0357 0.00015 0.00015 ND ND 0.00200 - 0.00277 <0.0005 0.00039 0.00085 0.0007 0.00105 0.00216 0.00396
Copper 0.02 - 0.09 mg/L 0.394 0.00026 0.00115 0.00110 0.00260 0.00360 0.00210 0.00148 0.00109 0.0011 0.0019 0.0018 0.00055 0.0013 0.00265
Iron - mg/L 20.50 0.06 0.07 0.40 0.59 3.13 0.07 6.63 0.09 0.34 0.91 0.92 0.25 1.22 4.26
Lead 0.04 - 0.16 mg/L 0.00012 0.00001 0.00012 ND ND 0.00020 - 0.00031 <0.0002 <0.0001 <0.0001 0.0001 <0.00010 <0.00010 <0.00020
Lithium - mg/L 0.00015 0.00011 0.00007 3.38 ND - - <0.005 <0.005 0.0004 <0.0001 0.0002 0.00032 0.00075 0.00014
Magnesium - mg/L 6.64 4.29 4.15 0.76 7.51 0.88 2.85 6.73 3.53 2.46 4.92 3.02 5.07 7.95 7.78
Manganese - mg/L 37.3 0.11 0.12 ND 2.38 0.53 0.09 3.53 0.07 1.9 0.67 2.51 6.54 8.08 8.5
Mercury 0.00025 mg/L - 0.00005 0.00005 ND 0.00001 - - <0.00001 <0.00001 <0.00002 <0.00002 - <0.00002 0.00037 <0.000010
Molybdenum 10 mg/L 0.00005 0.00005 0.00008 ND ND - - <0.001 <0.001 <0.0001 0.0002 <0.0001 0.00032 - 0.00041
Nickel 0.25 - 1.5 mg/L 0.0130 0.0009 0.0013 ND 0.0010 0.0020 0.0010 0.0032 0.0016 0.0012 0.0028 0.0016 0.00258 0.00382 0.00405
Phosphorus                    - mg/L 0.8000 0.1000 0.1000 ND - - - - - - - - <0.050 0.241 0.309
Potassium                     - mg/L 1.000 1.000 1.000 ND 0.100 0.390 1.000 0.416 0.810 1.19 0.92 1.01 2.2 4.63 2.87
Rubidium - mg/L - - - - - - - - - - - - - - -
Selenium 0.02 mg/L - 0.00020 0.00020 ND ND 0.00010 - 0.00011 <0.0001 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050
Silicon - mg/L - - - - - - - - - - - - 2.2 3 5.1
Silver 0.0005 - 0.015 mg/L 0.00005 0.00002 0.00002 ND 1.12 0.000011 0.000008 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000050
Sodium - mg/L 3.0 3.1 3.9 2.1 ND 1.2 2.3 10.8 3.73 4.89 9.74 4.79 9.18 17.2 13.6
Strontium - mg/L 0.162 0.089 0.086 0.078 4.240 0.017 0.066 0.216 0.0813 0.077 0.146 0.089 0.154 0.256 0.258
Sulfur - mg/L 7.5 8 9.7 1.2 0.145 - 7 <3 <3 <1 5 1 <3.0 <3.0 26.8
Tellurium                     - mg/L 0.05 0.05 - ND 6 - - - - <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00050
Thallium 0.003 mg/L 0.000002 0.000002 0.000002 ND ND - - <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000020
Thorium - mg/L - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010
Tin - mg/L 0.00005 0.00001 0.00002 ND ND - - <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00020
Titanium                      1 mg/L 0.021 0.003 0.003 ND ND - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050
Tungsten - mg/L - - - - - - - - - - - - - - -
Uranium 0.085 mg/L 0.000118 0.000005 0.000108 ND ND - - <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000020
Vanadium - mg/L 0.00199 0.00006 0.00016 ND ND - - <0.005 <0.005 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010
Zinc 0.075 - 38.1 mg/L 0.0226 0.0002 0.0061 ND 0.0180 0.0150 0.0060 0.0060 <0.005 <0.004 0.007 0.005 <0.0040 <0.0040 0.0138
Zirconium                     - mg/L 0.012 0.005 - ND ND - - <0.0005 <0.0005 0.0001 0.0001 0.0001 <0.00010 <0.00010 <0.00010

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

SW-2
Downstream Creek

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d t d t 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table F‐4: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Location

Sample ID SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2
Laboratory ID - - - - - - - - - - - - - - -
Sample Date 1-Jan-03 1-Jan-04 1-Jan-06 1-Jan-07 8-Jun-08 6-Apr-10 28-Sep-10 8-Jul-14 7-Oct-14 28-Apr-15 9-Sep-15 28-Apr-16 1-Apr-17 1-May-17 1-Aug-17

QAQC - - - - - - - - - - - - - - -
Conventional Parameters
Conductivity - - uS/cm 169 170 133 99 242 20.6 102 314 125 116 216 116 236 370 320
Hardness (Total as CaCO3) - - mg/L 107 65.9 59 - - - - 121 48.9 43.2 89.1 45.7 79.7 133 116
Hardness (Dissolved as CaCO3) - - mg/L 84.4 72 59 - - - - - - - 81.4 - - - -
pH 6.5-9.0 - - 7.5 7.6 7.2 7.14 6.7 5.8 5.9 7.5 6.9 6.8 6.5 6.7 6.9 7.2 6.4

Total Suspended Solids -
25 mg/L (backgr. 25-

250 mg/l) mg/L 212 4 4 - - - - - - - 18 83 7.7 53 93

Total Dissolved Solids - - mg/L - 118 88 - - - - - - - - - - - -
Alkalinity, Total (as CaCO3) - - mg/L - 51 27.7 48 110 8.4 20 138 36.5 44 56 46 100 140 60
Ammonia, Total (as N) 1.84 - 1.85 pH/T* 11.2 - 25.5 pH/T* mg/L 0.064 0.005 0.007 ND ND ND ND 1.02 0.03 0.57 0.11 0.26 1.36 1.31 0.76
Bromide (Br) - - mg/L 0.1 0.1 0.1 - - - - - - - - - - - -
Chloride (Cl) 150 600 mg/L 1.2 3.1 3.9 0.5 8.5 1 4.1 12.3 8.2 6.5 19 6.7 12.8 25.5 12.7
Fluoride (F) - 1.29 - 1.29 H mg/L - - - - - - - - - - <0.10 - - - -
Nitrate (as N) 3 32.8 mg/L - 0.009 0.048 - - - - - - - - - - - -
Nitrite (as N) 0.02 - 0.2 Cl 0.06 - 0.6 Cl mg/L - 0.002 0.002 - - - - - - - - - - - -
Nitrate + Nitrite (as N) - - mg/L - 0.009 0.048 - - - - - - - 0.4 0.141 0.084 - 0.162
Total Kjeldahl Nitrogen - - mg/L - 0.25 0.34 0.48 0.43 0.85 0.58 1.896 0.53 1.11 1 1.52 1.83 3.45 1.99
Phosphorus (P)-Total - - mg/L - 0.006 0.015 - - - - - - - - - - - -
Sulfate (SO4) 128 - 429 H - mg/L 16.6 25.5 23.9 6 18.3 3.1 19.6 9.05 10.8 2.3 16 3.5 1.3 2 69.3
Biological Oxygen Demand (BOD) - - mg/L 7 10 - ND ND - ND <6 <4 <4.0 <4.0 <4.0 <4.0 17 7.6
Chemical Oxygen Demand (COD) - - mg/L 44 11 10 32 ND 55 35 83 28 24 28 23 34 76 80
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 1.5 0.0279 0.0665 0.08 0.028 0.395 0.099 0.136 0.052 0.091 0.092 0.082 0.0237 0.0129 0.0937
Antimony 0.009 - mg/L 0.000166 0.000042 0.000043 ND ND - - <0.0005 <0.0005 <0.0001 0.0002 <0.0001 <0.00010 0.00013 <0.00020
Arsenic 0.005 - mg/L 0.0012 0.0002 0.0003 ND 0.0002 0.0003 - 0.00128 0.00016 <0.0005 0.0005 <0.0005 <0.00050 0.00071 0.00144
Barium 1 - mg/L 0.385 0.0162 0.0265 0.04 0.016 0.016 0.03 0.147 0.0255 0.026 0.061 0.04 0.0488 0.176 0.127
Beryllium 0.00013 - mg/L 0.00007 0.00002 0.00002 ND ND - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010
Bismuth - - mg/L 0.00004 0.00006 0.00002 ND ND - - - - - - - <0.00010 <0.00010 <0.00010
Boron 1.2 - mg/L 0.008 0.027 0.016 0.019 ND - - 0.152 <0.05 0.046 0.155 0.055 0.083 0.193 0.559
Cadmium 0.00011 - 0.00026 H 0.00025 - 0.00079 H mg/L 0.00026 0.00003 0.00023 ND 0.00017 0.00114 0.00004 0.000126 0.000053 0.00002 0.00015 0.00006 0.000017 0.000025 0.000146
Calcium - - mg/L 31.9 19.3 17.7 14.8 32.5 2.77 11.4 37.3 13.7 13.2 27.5 13.3 23.5 40.2 39.6
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.0017 0.0002 0.0002 ND ND 0.001 - <0.001 <0.001 <0.0005 0.0009 <0.0005 <0.00050 <0.00050 0.00058
Cobalt 0.004 0.11 mg/L 0.0357 0.000145 0.000154 ND ND 0.002 - 0.00277 <0.0005 0.00039 0.00085 0.0007 0.00105 0.00216 0.00396
Copper 0.002 - 0.0048 H 0.002 - 0.0145 H mg/L 0.394 0.00026 0.00115 0.0011 0.0026 0.0036 0.0021 0.00148 0.00109 0.0011 0.0019 0.0018 0.00055 0.0013 0.00265
Iron - 1 mg/L 20.5 0.055 0.068 0.4 0.592 3.13 0.065 6.63 0.091 0.34 0.91 0.92 0.248 1.22 4.26
Lead 0.0044 - 0.0079 H 0.028 - 0.1174 H mg/L 0.00012 0.00001 0.00012 ND ND 0.0002 - 0.00031 <0.0002 <0.0001 <0.0001 0.0001 <0.00010 <0.00010 <0.00020
Lithium - - mg/L 0.00015 0.00011 0.00007 3.38 ND - - <0.005 <0.005 0.0004 <0.0001 0.0002 0.00032 0.00075 0.00014
Magnesium - - mg/L 6.64 4.29 4.15 0.762 7.51 0.88 2.85 6.73 3.53 2.46 4.92 3.02 5.07 7.95 7.78
Manganese 0.79508 - 1.1374 H 1.01606 - 2.00566 H mg/L 37.3 0.113 0.117 ND 2.38 0.525 0.089 3.53 0.0749 1.9 0.667 2.51 6.54 8.08 8.5
Mercury 0.0001 - mg/L - 0.00005 0.00005 ND 0.00001 - - <0.00001 <0.00001 <0.00002 <0.00002 - <0.00002 0.00037 <0.000010
Molybdenum 2 - mg/L 0.00005 0.00005 0.00008 ND ND - - <0.001 <0.001 <0.0001 0.0002 <0.0001 0.00032 - 0.00041
Nickel 0.025-0.15 - mg/L 0.013 0.00089 0.00131 ND 0.001 0.002 0.001 0.0032 0.0016 0.0012 0.0028 0.0016 0.00258 0.00382 0.00405
Phosphorus                    0.005-0.015 - mg/L 0.8 0.1 0.1 ND - - - - - - - - <0.050 0.241 0.309
Potassium                     - - mg/L 1 1 1 ND 0.1 0.39 1 0.416 0.81 1.19 0.92 1.01 2.2 4.63 2.87
Selenium 0.002 - mg/L - 0.0002 0.0002 ND ND 0.0001 - 0.00011 <0.0001 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050
Silicon - - mg/L - - - - - - - - - - - - 2.2 3 5.1
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L 0.00005 0.00002 0.00002 ND 1.12 0.000011 0.000008 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000050
Sodium - - mg/L 2.98 3.08 3.92 2.06 ND 1.18 2.34 10.8 3.73 4.89 9.74 4.79 9.18 17.2 13.6
Strontium - - mg/L 0.162 0.0891 0.086 0.078 4.24 0.017 0.066 0.216 0.0813 0.077 0.146 0.089 0.154 0.256 0.258
Sulfur - - mg/L 7.5 8 9.7 1.2 0.145 - 7 <3 <3 <1 5 1 <3.0 <3.0 26.8
Tellurium                     - - mg/L 0.05 0.05 - ND 6 - - - - <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00050
Thallium 0.0008 - mg/L 0.000002 0.000002 0.000002 ND ND - - <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000020
Thorium - - mg/L - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010
Tin - - mg/L 0.00005 0.00001 0.00002 ND ND - - <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.00020 <0.00020 <0.00020
Titanium                      - - mg/L 0.021 0.003 0.003 ND ND - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050
Uranium 0.0085 - mg/L 0.000118 0.000005 0.000108 ND ND - - <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 <0.000020 <0.000020 <0.000020
Vanadium - - mg/L 0.00199 0.00006 0.00016 ND ND - - <0.005 <0.005 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010
Zinc 0.0075 - 0.03975 H 0.033 - 0.06525 H mg/L 0.0226 0.0002 0.0061 ND 0.018 0.015 0.006 0.006 <0.005 <0.004 0.007 0.005 <0.0040 <0.0040 0.0138
Zirconium                     - - mg/L 0.012 0.005 - ND ND - - <0.0005 <0.0005 0.0001 0.0001 0.0001 <0.00010 <0.00010 <0.00010

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average
BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum

Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

 Units

Downstream Creek
SW-2BC WQG Aquatic 

Life - Freshwater
(Chronic - Long-term 

average)

N
ot

es

BC WQG Aquatic Life 
- Freshwater
(Short-term 
maximum)

N
ot

es
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 2019‐06‐24 Table F‐5: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW2017-3 SW2017-3

Laboratory ID
Sample Date 1-May-17 1-Aug-17

QAQC
Conventional Parameters
Conductivity - uS/cm 88.1 204
Hardness (Total as CaCO3) - mg/L 29.3 54.5
Hardness (Dissolved as CaCO3) - mg/L - -
pH - pH 6.9 6.8
Total Suspended Solids - mg/L 3.7 3.8
Total Dissolved Solids - mg/L - -
Alkalinity, Total (as CaCO3) - mg/L 36 52
Ammonia, Total (as N) 18.4 - 18.4 mg/L <0.03 <0.03
Bromide (Br) - mg/L - -
Chloride (Cl) 1500 mg/L 3.4 9.9
Fluoride (F) 2.0-3.0 (e) mg/L - -
Nitrate (as N) 400 mg/L - -
Nitrite (as N) 0.2 - 2.0 (h) mg/L - -
Nitrate + Nitrite (as N) - mg/L - 0.0162
Total Kjeldahl Nitrogen - mg/L 0.348 0.838
Phosphorus (P)-Total - mg/L - -
Sulfate (SO4) 128 - 429 (d) mg/L 6.0 26.9
Biological Oxygen Demand (BOD) - mg/L <5.0 -
Chemical Oxygen Demand (COD) - mg/L <20 45
Total Metals
Aluminum - mg/L 0.362 0.0437
Antimony 0.09 mg/L 0.0001 <0.00020
Arsenic 0.05 mg/L 0.00061 0.00076
Barium 10 mg/L 0.0114 0.0217
Beryllium 0.0015 mg/L <0.00010 <0.00010
Bismuth - mg/L <0.00010 <0.00010
Boron 12 mg/L 0.043 0.103
Cadmium 0.0005 - 0.004 mg/L 0.0000170 0.000595
Calcium - mg/L 8.7 14.5
Cesium - mg/L - -
Chromium 0.01 mg/L 0.0013 0.0008
Cobalt 0.04 mg/L 0.00104 0.00242
Copper 0.02 - 0.09 mg/L 0.00179 0.00393
Iron - mg/L 1.54 3.50
Lead 0.04 - 0.16 mg/L 0.0002 <0.00020
Lithium - mg/L 0.0004 0.00017
Magnesium - mg/L 2.19 5.27
Manganese - mg/L 1.68 2.41
Mercury 0.00025 mg/L - 0.00001
Molybdenum 10 mg/L <0.00010 0.00015
Nickel 0.25 - 1.5 mg/L 0.00304 0.00782
Phosphorus                    - mg/L <0.050 <0.050
Potassium                     - mg/L 1.1 4.16
Rubidium - mg/L - -
Selenium 0.02 mg/L <0.00050 <0.00050
Silicon - mg/L 3.3 4.0
Silver 0.0005 - 0.015 mg/L <0.000050 <0.000050
Sodium - mg/L 6.19 18.2
Strontium - mg/L 0.042 0.0816
Sulfur - mg/L <3.0 10.4
Tellurium                     - mg/L <0.00020 <0.00050
Thallium 0.003 mg/L <0.000020 <0.000020
Thorium - mg/L <0.00010 <0.00010
Tin - mg/L <0.00020 <0.00020
Titanium                      1 mg/L 0.0077 <0.0050
Tungsten - mg/L - -
Uranium 0.085 mg/L <0.000020 <0.000020
Vanadium - mg/L 0.0011 <0.0010
Zinc 0.075 - 38.1 mg/L <0.0040 0.0384
Zirconium                     - mg/L 0.0005 0.0002

NOTES
BC CSR AW-F ter Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

SW2017-3
Downstream surface from metal storage

Standards shown are from the BC Contaminated Sites Regulation 
(CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, includes 
amendments up to BC Regs. 11/2019 and 13/2019, updated to 24 
J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table F‐6: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location

Monitoring Location
Sample ID SW2017-3 SW2017-3

Laboratory ID - -
Sample Date 1-May-17 1-Aug-17

QAQC - -
Conventional Parameters
Conductivity - - uS/cm 88.1 204
Hardness (Total as CaCO3) - - mg/L 29.3 54.5
pH 6.5-9.0 - - 6.9 6.8

Total Suspended Solids -
25 mg/L (backgr. 25-

250 mg/l) mg/L 3.7 3.8

Alkalinity, Total (as CaCO3) - - mg/L 36 52
Ammonia, Total (as N) 1.84 pH/T* 21.8 - 22.9 pH/T* mg/L <0.03 <0.03
Chloride (Cl) 150 600 mg/L 3.4 9.9
Nitrate + Nitrite (as N) - - mg/L - 0.0162
Total Kjeldahl Nitrogen - - mg/L 0.348 0.838
Sulfate (SO4) 128 - 429 H - mg/L 6 26.9
Biological Oxygen Demand (BOD) - - mg/L <5.0 -
Chemical Oxygen Demand (COD) - - mg/L <20 45
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.362 0.0437
Antimony 0.009 - mg/L 0.0001 <0.00020
Arsenic 0.005 - mg/L 0.00061 0.00076
Barium 1 - mg/L 0.0114 0.0217
Beryllium 0.00013 - mg/L <0.00010 <0.00010
Bismuth - - mg/L <0.00010 <0.00010
Boron 1.2 - mg/L 0.043 0.103
Cadmium 0.00009 - 0.00014 H 0.00017 - 0.00031 H mg/L 0.000017 0.000595
Calcium - - mg/L 8.67 14.5
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.0013 0.00084
Cobalt 0.004 0.11 mg/L 0.00104 0.00242
Copper 0.002 - 0.0022 H 0.002 - 0.0071 H mg/L 0.00179 0.00393
Iron - 1 mg/L 1.54 3.5
Lead 0.004 - 0.0048 H 0.0171 - 0.0377 H mg/L 0.00022 <0.00020
Lithium - - mg/L 0.0004 0.00017
Magnesium - - mg/L 2.19 5.27
Manganese 0.73392 - 0.8448 H 0.86289 - 1.14059 H mg/L 1.68 2.41
Mercury 0.0001 - mg/L - 0.00001
Molybdenum 2 - mg/L <0.00010 0.00015
Nickel 0.025-0.15 - mg/L 0.00304 0.00782
Phosphorus                    0.005-0.015 - mg/L <0.050 <0.050
Potassium                     - - mg/L 1.1 4.16
Selenium 0.002 - mg/L <0.00050 <0.00050
Silicon - - mg/L 3.3 4
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L <0.000050 <0.000050
Sodium - - mg/L 6.19 18.2
Strontium - - mg/L 0.042 0.0816
Sulfur - - mg/L <3.0 10.4
Tellurium                     - - mg/L <0.00020 <0.00050
Thallium 0.0008 - mg/L <0.000020 <0.000020
Thorium - - mg/L <0.00010 <0.00010
Tin - - mg/L <0.00020 <0.00020
Titanium                      - - mg/L 0.0077 <0.0050
Uranium 0.0085 - mg/L <0.000020 <0.000020
Vanadium - - mg/L 0.0011 <0.0010
Zinc 0.0075 H 0.033 H mg/L <0.0040 0.0384
Zirconium                     - - mg/L 0.00052 0.00019

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average

BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum
Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

Downstream surface from metal storage

SW2017-3 Units

BC WQG Aquatic 
Life - Freshwater

(Chronic - Long-term 
average)

N
ot

es

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

N
ot

es
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 2019‐06‐24 Table F‐7: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location

Site Name
Sample ID SW2017-4 SW2017-4

Laboratory ID - -
Sample Date 1-May-17 1-Aug-17

QAQC - -
Conventinoal Parameters
Conductivity - uS/cm 103 108
Hardness (Total as CaCO3) - mg/L 31.2 39.5
Hardness (Dissolved as CaCO3) - mg/L - -
pH - pH 6.6 7.1
Total Suspended Solids - mg/L 8.2 11
Total Dissolved Solids - mg/L - -
Alkalinity, Total (as CaCO3) - mg/L 39 38
Ammonia, Total (as N) 18.4 - 18.5 mg/L <0.03 <0.03
Bromide (Br) - mg/L - -
Chloride (Cl) 1500 mg/L 3.5 2.2
Fluoride (F) 2.0-3.0 (e) mg/L - -
Nitrate (as N) 400 mg/L - -
Nitrite (as N) 0.2 - 2.0 (h) mg/L - -
Nitrate + Nitrite (as N) - mg/L - 0.013
Total Kjeldahl Nitrogen - mg/L 0.4 0.7
Phosphorus (P)-Total - mg/L - -
Sulfate (SO4) 128 - 429 (d) mg/L 6.8 10.9
Biological Oxygen Demand (BOD) - mg/L <5.0 5.7
Chemical Oxygen Demand (COD) - mg/L 22 32
Total Metals
Aluminum - mg/L 0.317 0.0173
Antimony 0.09 mg/L <0.00010 <0.00020
Arsenic 0.05 mg/L 0.00064 0.00074
Barium 10 mg/L 0.0122 <0.0050
Beryllium 0.0015 mg/L <0.00010 <0.00010
Bismuth - mg/L <0.00010 <0.00010
Boron 12 mg/L 0.046 0.0612
Cadmium 0.0005 - 0.004 mg/L 0.00003 0.000028
Calcium - mg/L 9.4 11.3
Cesium - mg/L - -
Chromium 0.01 mg/L 0.00116 <0.00050
Cobalt 0.04 mg/L 0.00108 0.00021
Copper 0.02 - 0.09 mg/L 0.00175 0.00145
Iron - mg/L 1.56 0.64
Lead 0.04 - 0.16 mg/L 0.00019 <0.00020
Lithium - mg/L 0.00042 0.00014
Magnesium - mg/L 2.34 2.7
Manganese - mg/L 1.89 0.257
Mercury 0.00025 mg/L - 0.000016
Molybdenum 10 mg/L <0.00010 0.00012
Nickel 0.25 - 1.5 mg/L 0.00315 0.00098
Phosphorus                    - mg/L <0.050 <0.050
Potassium                     - mg/L 1.17 1.22
Rubidium - mg/L - -
Selenium 0.02 mg/L <0.00050 <0.00050
Silicon - mg/L 3.2 <1.0
Silver 0.0005 - 0.015 mg/L <0.000050 <0.000050
Sodium - mg/L 6.88 6.39
Strontium - mg/L 0.0461 0.0585
Sulfur - mg/L <3.0 4.4
Tellurium                     - mg/L <0.00020 <0.00050
Thallium 0.003 mg/L <0.000020 <0.000020
Thorium - mg/L <0.00010 <0.00010
Tin - mg/L <0.00020 <0.00020
Titanium                      1 mg/L 0.0083 <0.0050
Tungsten - mg/L - -
Uranium 0.085 mg/L <0.000020 <0.000020
Vanadium - mg/L <0.0010 <0.0010
Zinc 0.075 - 38.1 mg/L <0.0040 <0.0040
Zirconium                     - mg/L 0.00032 <0.00010

NOTES
BC CSR AW-F ter Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

SW2017-4

Downstream surface at the end of the lagoon, downstream 
of SW2017-03

Standards shown are from the BC Contaminated Sites Regulation 
(CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, includes 
amendments up to BC Regs. 11/2019 and 13/2019, updated to 24 
J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table F‐8: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location

Monitoring Location
Sample ID SW2017-4 SW2017-4

Laboratory ID - -
Sample Date 1-May-17 1-Aug-17

QAQC - -
Conventional Parameters
Conductivity - - uS/cm 103 108
Hardness (Total as CaCO3) - - mg/L 31.2 39.5
Hardness (Dissolved as CaCO3) - - mg/L - -
pH 6.5-9.0 - - 6.6 7.1

Total Suspended Solids -
25 mg/L (backgr. 25-

250 mg/l) mg/L 8.2 11

Alkalinity, Total (as CaCO3) - - mg/L 39 38
Ammonia, Total (as N) 1.84 pH/T* 19.1 - 24.7 pH/T* mg/L <0.03 <0.03
Chloride (Cl) 150 600 mg/L 3.5 2.2
Nitrate + Nitrite (as N) - - mg/L - 0.013
Total Kjeldahl Nitrogen - - mg/L 0.394 0.676
Sulfate (SO4) 128 - 429 H - mg/L 6.8 10.9
Biological Oxygen Demand (BOD) - - mg/L <5.0 5.7
Chemical Oxygen Demand (COD) - - mg/L <20 45
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.317 0.0173
Antimony 0.009 - mg/L <0.00010 <0.00020
Arsenic 0.005 - mg/L 0.00064 0.00074
Barium 1 - mg/L 0.0122 <0.0050
Beryllium 0.00013 - mg/L <0.00010 <0.00010
Bismuth - - mg/L <0.00010 <0.00010
Boron 1.2 - mg/L 0.046 0.0612
Cadmium 0.00009 - 0.00011 H 0.00018 - 0.00023 H mg/L 0.00003 0.000028
Calcium - - mg/L 9.37 11.3
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L 0.00116 <0.00050
Cobalt 0.004 0.11 mg/L 0.00108 0.00021
Copper 0.002 H 0.002 H mg/L 0.00175 0.00145
Iron - 1 mg/L 1.56 0.635
Lead 0.004 - 0.0043 H 0.0185 - 0.025 H mg/L 0.00019 <0.00020
Lithium - - mg/L 0.00042 0.00014
Magnesium - - mg/L 2.34 2.7
Manganese 0.74228 - 0.7788 H 0.88382 - 0.97529 H mg/L 1.89 0.257
Mercury 0.0001 - mg/L - 0.000016
Molybdenum 2 - mg/L <0.00010 0.00012
Nickel 0.025-0.15 - mg/L 0.00315 0.00098
Phosphorus                    0.005-0.015 - mg/L <0.050 <0.050
Potassium                     - - mg/L 1.17 1.22
Selenium 0.002 - mg/L <0.00050 <0.00050
Silicon - - mg/L 3.2 <1.0
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L <0.000050 <0.000050
Sodium - - mg/L 6.88 6.39
Strontium - - mg/L 0.0461 0.0585
Sulfur - - mg/L <3.0 4.4
Tellurium                     - - mg/L <0.00020 <0.00050
Thallium 0.0008 - mg/L <0.000020 <0.000020
Thorium - - mg/L <0.00010 <0.00010
Tin - - mg/L <0.00020 <0.00020
Titanium                      - - mg/L 0.0083 <0.0050
Uranium 0.0085 - mg/L <0.000020 <0.000020
Vanadium - - mg/L <0.0010 <0.0010
Zinc 0.0075 H 0.033 H mg/L <0.0040 <0.0040
Zirconium                     - - mg/L 0.00032 <0.00010

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average

BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum
Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

Downstream surface at the end of the lagoon, downstream 
of SW2017-03

SW2017-4 Units

BC WQG Aquatic 
Life - Freshwater

(Chronic - Long-term 
average)

N
ot

es

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

N
ot

es
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 2019‐06‐24 Table F‐9: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Site Name
Sample ID SW2017-5 SW2017-5

Laboratory ID - -
Sample Date 1-May-17 1-Aug-17

QAQC - -
Parameters
Conductivity - uS/cm 546 726
Hardness (Total as CaCO3) - mg/L 278 296
Hardness (Dissolved as CaCO3) - mg/L - -
pH - pH 7.1 6.3
Total Suspended Solids - mg/L 56 30
Total Dissolved Solids - mg/L - -
Alkalinity, Total (as CaCO3) - mg/L 230 320
Ammonia, Total (as N) 18.4 - 18.5 mg/L 0.08 0.82
Bromide (Br) - mg/L - -
Chloride (Cl) 1500 mg/L 12.2 35.1
Fluoride (F) 2.0-3.0 (e) mg/L - -
Nitrate (as N) 400 mg/L - -
Nitrite (as N) 0.2 - 2.0 (h) mg/L - -
Nitrate + Nitrite (as N) - mg/L - 0.0546
Total Kjeldahl Nitrogen - mg/L 1.29 1.79
Phosphorus (P)-Total - mg/L - -
Sulfate (SO4) 128 - 429 (d) mg/L 34.1 7.9
Biological Oxygen Demand (BOD) - mg/L 11 6.5
Chemical Oxygen Demand (COD) - mg/L 49 37
Total Metals
Aluminum - mg/L 0.051 0.0187
Antimony 0.09 mg/L <0.00010 <0.00020
Arsenic 0.05 mg/L 0.00124 0.00099
Barium 10 mg/L 0.0978 0.129
Beryllium 0.0015 mg/L <0.00010 <0.00010
Bismuth - mg/L <0.00010 <0.00010
Boron 12 mg/L 0.059 0.172
Cadmium 0.0005 - 0.004 mg/L 0.0000300 0.0000700
Calcium - mg/L 80.4 86.4
Cesium - mg/L - -
Chromium 0.01 mg/L <0.00050 0.0007
Cobalt 0.04 mg/L 0.00129 0.00291
Copper 0.02 - 0.09 mg/L 0.0011 0.00056
Iron - mg/L 5.20 2.41
Lead 0.04 - 0.16 mg/L <0.00010 <0.00020
Lithium - mg/L 0.00037 0.0003
Magnesium - mg/L 18.7 19.5
Manganese - mg/L 7.8 29
Mercury 0.00025 mg/L - <0.000010
Molybdenum 10 mg/L 0.00172 0.0024
Nickel 0.25 - 1.5 mg/L 0.00186 0.00353
Phosphorus                    - mg/L 0.09 0.108
Potassium                     - mg/L 0.75 1.44
Rubidium - mg/L - -
Selenium 0.02 mg/L <0.00050 <0.00050
Silicon - mg/L 2.6 2.8
Silver 0.0005 - 0.015 mg/L <0.000050 <0.000050
Sodium - mg/L 9.49 26.3
Strontium - mg/L 0.395 0.451
Sulfur - mg/L 12.1 <3.0
Tellurium                     - mg/L <0.00020 <0.00050
Thallium 0.003 mg/L <0.000020 0.0
Thorium - mg/L <0.00010 <0.00010
Tin - mg/L <0.00020 <0.00020
Titanium                      1 mg/L <0.0050 <0.0050
Tungsten - mg/L - -
Uranium 0.085 mg/L 0.0001050 0.0001040
Vanadium - mg/L <0.0010 <0.0010
Zinc 0.075 - 38.1 mg/L <0.0040 0.0071
Zirconium                     - mg/L 0.0002 0.0002
Dissolved Metals
Aluminum - mg/L - -
Antimony 0.09 mg/L - -
Arsenic 0.05 mg/L - -
Barium 10 mg/L - -
Beryllium 0.0015 mg/L - -
Bismuth - mg/L - -
Boron 12 mg/L - -
Cadmium 0.0005 - 0.004 mg/L - -
Calcium - mg/L - -
Cesium - mg/L - -
Chromium 0.01 mg/L - -
Cobalt 0.04 mg/L - -
Copper 0.02 - 0.09 mg/L - -
Iron - mg/L - -
Lead 0.04 - 0.16 mg/L - -
Lithium - mg/L - -
Magnesium - mg/L - -
Manganese - mg/L - -
Mercury 0.00025 mg/L - -
Molybdenum 10 mg/L - -
Nickel 0.25 - 1.5 mg/L - -
Phosphorus - mg/L - -
Potassium - mg/L - -
Rubidium - mg/L - -
Selenium 0.02 mg/L - -
Silicon - mg/L - -
Silver 0.0005 - 0.015 mg/L - -
Sodium - mg/L - -
Strontium - mg/L - -
Sulfur - mg/L - -
Tellerium - mg/L - -
Thallium 0.003 mg/L - -
Thorium - mg/L - -
Tin - mg/L - -
Titanium 1 mg/L - -
Tungsten - mg/L - -
Uranium 0.085 mg/L - -
Vanadium - mg/L - -
Zinc 0.075 - 2.4 mg/L - -
Zirconium - mg/L - -

NOTES
BC CSR AW-F er Quality Guidelines for Protection of Freshwater Aquatic Life
BC CSR LW on Water Quality Guidelines for Protection of Livestock

Italics indicate that the laboratory detection limit exceeds the applicable standard.

SW2017-5
Surface seepage from toe of lagoon

Standards shown are from the BC Contaminated Sites 
Regulation (CSR; BC Reg. 375/96, O.C. 1480/96 and M40/2019, 
includes amendments up to BC Regs. 11/2019 and 13/2019, 

d t d t 24 J 2019)QAQC = quality assurance/quality control; FD = field duplicate; 

 Units
CSR Aquatic Life 

Standard, 
Freshwater (AW-F)
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 2019‐06‐24 Table F‐10: Historic Surface Water Analytical Results 

2018 Meziadin Landfill Annual Monitoring Program

Regional District of Kitimat‐Stikine

 18113754

Location
Monitoring Location

Sample ID SW2017-5 SW2017-5
Laboratory ID - -
Sample Date 1-May-17 1-Aug-17

QAQC - -
Conventional Parameters
Conductivity - - uS/cm 546 726
Hardness (Total as CaCO3) - - mg/L 278 296
pH 6.5-9.0 - - 7.1 6.3

Total Suspended Solids -
25 mg/L (backgr. 

25-250 mg/l) mg/L 56 30

Alkalinity, Total (as CaCO3) - - mg/L 230 320
Ammonia, Total (as N) 1.84 pH/T* 19.1 pH/T* mg/L 0.08 0.82
Chloride (Cl) 150 600 mg/L 12.2 35.1
Nitrate + Nitrite (as N) - - mg/L - 0.0546
Total Kjeldahl Nitrogen - - mg/L 1.29 1.79
Sulfate (SO4) 128 - 429 H - mg/L 34.1 7.9
Biological Oxygen Demand (BOD) - - mg/L 11 6.5
Chemical Oxygen Demand (COD) - - mg/L <20 45
Total Metals
Aluminum 0.05 pH 0.1 pH mg/L 0.051 0.0187
Antimony 0.009 - mg/L <0.00010 <0.00020
Arsenic 0.005 - mg/L 0.00124 0.00099
Barium 1 - mg/L 0.0978 0.129
Beryllium 0.00013 - mg/L <0.00010 <0.00010
Bismuth - - mg/L <0.00010 <0.00010
Boron 1.2 - mg/L 0.059 0.172
Cadmium 0.0183 - 0.01833 H 0.30235 - 0.30301 H mg/L 0.00003 0.00007
Calcium - - mg/L 80.4 86.4
Chromium 0.001 Cr VI 0.0089 Cr III V - mg/L <0.00050 0.00067
Cobalt 0.004 0.11 mg/L 0.00129 0.00291
Copper 0.0111 - 0.0118 H 0.0281 - 0.0298 H mg/L 0.0011 0.00056
Iron - 1 mg/L 5.2 2.41
Lead 0.015 - 0.016 H 0.3001 - 0.325 H mg/L <0.00010 <0.00020
Lithium - - mg/L 0.00037 0.0003
Magnesium - - mg/L 18.7 19.5
Manganese 1.8282 - 1.9074 H 3.60356 - 3.80192 H mg/L 7.8 29
Mercury 0.0001 - mg/L - <0.000010
Molybdenum 2 - mg/L 0.00172 0.0024
Nickel 0.025-0.15 - mg/L 0.00186 0.00353
Phosphorus                    0.005-0.015 - mg/L 0.09 0.108
Potassium                     - - mg/L 0.75 1.44
Selenium 0.002 - mg/L <0.00050 <0.00050
Silicon - - mg/L 2.6 2.8
Silver 0.00005, 0.0015 H 0.0001, 0.003 H mg/L <0.000050 <0.000050
Sodium - - mg/L 9.49 26.3
Strontium - - mg/L 0.395 0.451
Sulfur - - mg/L 12.1 <3.0
Tellurium                     - - mg/L <0.00020 <0.00050
Thallium 0.0008 - mg/L <0.000020 0.000022
Thorium - - mg/L <0.00010 <0.00010
Tin - - mg/L <0.00020 <0.00020
Titanium                      - - mg/L <0.0050 <0.0050
Uranium 0.0085 - mg/L 0.000105 0.000104
Vanadium - - mg/L <0.0010 <0.0010
Zinc 0.1485 - 0.162 H 0.174 - 0.1875 H mg/L <0.0040 0.0071
Zirconium                     - - mg/L 0.00018 0.00016

NOTES
BCWQG AWF Long-term BC Water Quality Guidelines for Freshwater Aquatic Life - Chronic Long-term Average

BCWQG AWF Short-term BC Water Quality Guidelines for Freshwater Aquatic Life - Short-term Maximum
Italics indicate that the laboratory detection limit exceeds the applicable standard.

V = Standard is valence dependent VI refers to chromium VI and III refers to chromium III; Ca = standard is calcium dependent
* = for ammonia guideline, an average temperature of 10 degrees Celsius and a pH of 7.5 was chosen where no data was available
MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
QAQC = Quality Assurance and Control; FDA = Field Duplicate Available; FD = Field Duplicate

British Columbia Approved and Working (or interim) Water Quality Guidelines (BC WQG), 
H = standard is hardness dependent; pH = standard is pH dependent; Cl = standard is chloride dependent; T = 

Surface seepage from toe of lagoon
SW2017-5

 Units

BC WQG Aquatic 
Life - Freshwater

(Chronic - Long-term 
average)

N
ot

es

BC WQG Aquatic 
Life - Freshwater

(Short-term 
maximum)

N
ot

es
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