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Kitwanga Landfill Overview 

The Kitwanga Landfill (Landfill) is in the process of closure, with one third currently closed with liner and 

the remainder to be shaped and closed with clays sourced from the Hazelton Waste Management 

Facility site over the next 10 years. The Kitwanga Landfill is located approximately 5 km north of the 

community of Kitwanga. Access is via the Stewart-Cassiar Highway.   

The Kitwanga Transfer Station (the transfer station) opened in October of 2017 and is owned and 

operated by the Regional District of Kitimat-Stikine (Regional District or RDKS). The transfer station is on 

the site of the closed Landfill.  

The transfer station accepts and manages municipal solid waste generated from commercial and 

residential sources in the Kitwanga area, including the communities of Kitwanga, Cedarvale, Gitanyow, 

Gitwangak, and Gitsegukla in accordance with the Regional District Kitimat-Stikine Solid Waste 

Management Plan (1995).  Material is no longer discharged in the Landfill; waste is consolidated and 

hauled to the Hazelton Waste Management Facility for landfilling.  

Landfill operations are regulated by the Ministry of Environment’s Operation Certificate MR-5767, most 

recently amended in November 2012, and conducted in accordance with the Transfer Station 

Construction and Landfill Closure Design for The Kitwanga Landfill (Sperling Hansen Associates, 2016).  

 

 

Figure 1 Location of Kitwanga Facility 
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Environmental monitoring for the Kitwanga 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 surface water monitoring results have been analyzed and 

reviewed by Tattersfield Consulting. The compiled data, interpretation, and recommendations from 

Tattersfield Consulting can be found in Appendix A.  

It should be noted that the fall environmental monitoring sample was not collected during 2018 as the 

monitoring locations were dry when the sampling event was attempted on September 5th, 2018. It 

should also be noted that the in-field data for the spring environmental monitoring conducted on April 

17th, 2018 was lost.  
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1.0 Introduction 

This annual report covers the period of January to December 2018. This report has been prepared to 

fulfill the requirements of the Landfill’s Operational Certificate MR-5767.  

Issued by the Ministry of Environment (MOE) in November 2012, the Operational Certificate authorizes 

the discharge of municipal solid and liquid wastes and outlines the criteria for environmental and human 

protection at the landfill. 

As of October 2017, the Kitwanga facility operated as a transfer station to consolidate waste for 

landfilling at the Hazelton Waste Management Facility, and as a staging location for diverted materials. 

This report meets the requirements in Section (10.5) of the Operational Certificate by providing the 

following information: 

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

• Total volume or tonnage of waste recycled and diverted 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 Tattersfield 

Consulting, and is shown in Appendix A. 

2.0 Waste Disposal 

The Kitwanga Transfer Station serves the Kitwanga area including the communities of: Kitwanga, 

Gitwangak, Gitanyow, Gitsegukla, and Cedarvale. The Landfill is in the process of closure and no waste 

was discharged at this location in 2018. Waste consolidated at the transfer station is landfilled at the 

Hazelton Waste Management Facility. 

 

2.1 Solid Waste Disposal 

The total tonnages of materials collected for consolidation and recycling at the Kitwanga Transfer 

Station from January through to December 2018 of are shown in Table 1.  
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Table 1: Waste Qualities for 2018 

Material 2018 Quantity 
(tonnes) 

Refuse to Hazelton Waste Management Facility 
for Landfilling 

  

Garbage  927.8* 

Diverted Wastes  

Metal 76.6 

Tires 4.5* 

Printed Paper and Packaging 17.9 

Cardboard 13.1 

Household Electronics 4.7 

Small appliances 2.0  

Total Diverted 118.8  

Total to Landfill  927.8 

Note:    *This value is based on pre-compaction volume (m3) data collected from October 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 value is an estimate. 
 

 
 

2.1.1 Garbage 

Garbage is defined as discharged materials not including hazardous waste, clean wood, metal, printed 

paper and packaging, cardboard, and electronics and appliances. Clean wood is segregated and not 

deposited into the landfill.   

In 2018, 927.8 tonnes of garbage was consolidated at the Kitwanga Transfer Station for final disposal at 

the Hazelton Waste Management Facility. 

 

3.0 Diverted Materials 

There are designated segregation areas at the Kitwanga facility for: metal materials including large 

appliances, tires, clean wood, printed paper and packaging, cardboard, household electronics, and small 

appliances.  
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3.1.1 Metal 

In 2018, a total of 76.6 tonnes of metal, including scrap, propane tanks, and large appliances were 

collected at the Kitwanga Transfer Station for recycling. All ozone depleting substances were removed 

from pertinent appliances prior to collection be scrap metal recycler.  

3.1.2 Tires 

In 2018, a total of 4.5 tonnes of tires were collected at the Kitwanga Transfer Station for recycling 

through the Tire Stewardship of BC.  

3.1.3 Printed Paper and Packing Materials (PPP) and Cardboard 

During 2018, 17.9 tonnes of PPP and 13.1 tonnes of corrugated cardboard was collected at the Kitwanga 

Transfer Station for recycling. 

3.1.4 Electronics 

During 2018, 4.7 tonnes of household electronics were collected at the Kitwanga Transfer Station for 

Stewardship recycling through the Encorp Electronics. 

3.1.5 Small appliances 

During 2018, 2 tonnes of small appliances and power tools were collected at the Kitwanga Transfer 

Station for Stewardship recycling through Product Care’s ElectroRecycle program. 

 

4.0 Wildlife Occurrences and Observations 

The closed Kitwanga Landfill/ operating Transfer Station is located 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. An electric fence surrounds the facility, including the entrance gate, to prevent wildlife 

access and is kept charged from spring until late fall.  

Facility operators are required to conduct fence line inspections at a minimum weekly interval, testing 

for proper voltage, proper tension on fence stands, overall condition of the fence, and signs of wildlife 

activity. Inspections results are recorded on the Daily Operation Inspection Form.  

There were no wildlife incidents or encounters observed during 2018 at the Kitwanga facility. 
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5.0 Environmental Monitoring Report 

Environmental monitoring for the Kitwanga Landfill 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 laboratory data for groundwater, surface water, 

and leachate monitoring results has been analyzed and reviewed by Tattersfield Consulting. The 

complied data, interpretation, and recommendations can be found in Appendix A. 
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1. Introduction 
The Regional District of Kitimat-Stikine (RDKS) is required to report annually on their 
environmental monitoring program for the Kitwanga Landfill including trend analysis and an 
evaluation of any identified impacts of the discharges on the receiving environment.  

The on-going Environmental Monitoring program currently reflects interim monitoring 
requirements outlined in Section 10 – Monitoring Requirements in the Kitwanga Operational 
Certificate (figure 2). 

1.1. Site Setting 
The Kitwanga landfill is located approximately 4.5 km north of Kitwanga to the west of Highway 
37 north (Figure 1).  

 

 
Figure 1. The Kitwanga Landfill is located ~4.5 km north of Kitwanga to the west of Hwy 37 north.  
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2. Surface Water Quality Monitoring 
Prior and current surface water sampling has only been completed once annually at two 
locations. Twice annual sampling (as specified in Figure 2) was not possible in 2018 as the 
unnamed creek was dry during the fall. The sample creek is located to the north west of the 
landfill (Figure 3). 

 
Figure 2. Interim monitoring requirements as shown in the Kitwanga Landfill OC.  

Historic sample dates include:  

• May 12, 2014 
• April 28, 2015 
• April 6, 2016 
• April 17, 2018 

In 2018, surface water sampling was completed April 17, 2018 at the following locations (Figure 
3):   

• Un-named Creek upstream (U/S) of Kitwanga Landfill (E278450) 
• Un-named Creek downstream (D/S) of Kitwanga Landfill (E278449) 
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Figure 3. Site plan showing U/S and D/S sampling locations on Unnamed Creek adjacent to the Kitwanga Landfill (adapted from 
the Kitwanga Landfill OC). 

2.1. Protocol 
Surface water samples were collected by a Regional District of Kitimat-Stikine Environmental 
Technician following methods that align with the Ministry of Environment and Climate Change 
Strategy, 2013 BC Field Sampling Manual. RDKS’ general surface water sampling methods 
include the following: 

• Samples are taken by dipping bottles into streams for those not requiring filtering. 
• Syringes with filters are used for dissolved metals and dissolved mercury samples. 
• Samples are transported in coolers with ice packs. 
• Typically, RDKS obtains: 

- an unfiltered, unpreserved sample for general parameters, 
- an unfiltered sample for nutrients analysis, preserved with sulfuric acid, 
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- an unfiltered sample for total metals analysis, preserved with nitric acid, 
- a filtered sample, for dissolved metals preserved with nitric acid, 
- an unfiltered sample for total mercury analysis, preserved with hydrochloric acid, 

and, 
- a filtered sample for dissolved mercury, preserved with hydrochloric acid. 

• pH, dissolved oxygen, specific conductance and temperature were recorded in the Field 
using a YSI meter. 

2.2. Analysis  
Water samples were sent to ALS Environmental laboratory for analysis. The analytical reports 
for 2018 are attached in Appendix A. Data was compiled for all sample dates (Appendix B) and 
reviewed against the following guidelines, which were updated and provided by RDKS:  

• BC MoE Water Quality Guidelines for aquatic life (BCWQG - AW) 
• BC MoE Contaminated Site Regulation guidelines for drinking water (CSR-DW) 

The following parameters, as specified in the OC, are summarized below for each site. 

Field:  
• pH, dissolved oxygen, specific conductance, temperature 

Lab: 
• BOD, total nitrogen, phosphorus, ammonia, pH  
• total and dissolved metals; specifically, the following indicator parameters, which have 

been noted in previous annual reports: 
- chloride, sulphate, aluminum, iron, manganese 

2.3. Results  
2.3.1. E278450 Un-named Creek U/S from Kitwanga Landfill 

The E278450 sample site is located U/S from potential leachate effects and establishes 
background surface water quality.   

Only one exceedance was noted for total copper: April 2016 at 0.0048 mg/L, which exceeds the 
lower BCWQG-AW standard of 0.0032mg/L. This exceedance did not occur in the D/S data. 

The following lists the range of values for each parameter of interest, specifically, indicator 
parameters, which have been noted in previous annual reports, for all sample dates: 

Field: No in-situ field data is available for this site. 

Lab: 
• BOD: 3.8-<4.0 mg/L 
• total nitrogen: 0.325 mg/L (2018 only) 
• phosphorus: total <0.02-<0.05 mg/L; dissolved <0.05 mg/L (less than detection limits) 
• ammonia: total as N 0.0093-<0.03 mg/L 
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• pH: 7.1-7.6 
• total and dissolved metals: 

- chloride: 1.3-1.7 mg/L 
- sulphate: <0.5-<1.0 mg/L 
- aluminum: total 0.098-0.352 mg/L; dissolved 0.150 mg/L 
- iron: total 0.27-0.503 mg/L; Dissolved 0.201 mg/L 
- manganese: total 0.0364-0.0751 mg/L; dissolved 0.0156 mg/L 

 

2.3.2. E278449 Un-named creek D/S from Kitwanga Landfill 
The E278449 sample site is located D/S from potential leachate effects. No exceedances were 
noted in existing data. 

The following lists the range of values for each parameter of interest, specifically, indicator 
parameters, which have been noted in previous annual reports, for all sample dates: 

Field: No in-situ field data is available for this site. 

Lab: 
• BOD: <4.0-6.1 mg/L 
• total nitrogen: 0.355 mg/L (2018 only) 
• phosphorus: total <.02-<.05 mg/L; dissolved <.02-<.05 mg/L (less than detection limits) 
• ammonia: total as N 0.0084-0.04 mg/L 
• pH: 7.4-7.6 
• total and dissolved metals: 

- chloride:  1.7-1.8 mg/L 
- sulphate: <1.0-<0.5 mg/L 
- aluminum: total 0.157-0.406 mg/L; dissolved 0.150 mg/L 
- iron: total 0.368-0.58 mg/L; dissolved 0.201 mg/L 
- manganese: total 0.0437-0.0508 mg/L; dissolved 0.0156 mg/L 

3. Trends 
It is difficult to establish long term trends due to limited historical data. Figures 4-7 illustrate 
existing data points for E274850 and E278449 for conductivity, total aluminum, total iron and 
total copper. Trend charts for dissolved metals of interest could be started in following years 
when more data are available.  
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Figure 4. Conductivity over time. 
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Figure 5. Total aluminum concentration over time. 
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Figure 6. Total iron concentration over time. 
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Figure 7. Total copper concentrations over time. 

4. Conclusion
Based on the data and standards provided by RDKS, and the assumption they accurately reflect 
the existing water quality conditions at the Kitwanga Landfill and BC water quality standards 
respectively, the landfill operation is not causing water quality concerns in un-named creek.  

No exceedances were noted at U/S or D/S sample locations for all sample dates on record. 

4.1. Recommendations 
The following recommendations may be taken into consideration for future monitoring efforts: 

• Twice annual surface water sampling at the U/S and D/S locations should be
continued, as recommended in the OC.

• A groundwater sampling program could be considered in addition to the on-going
surface water monitoring.

• Trend charts could be started for dissolved metals of interest once additional data
points are available.
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Appendix A – Laboratory Data 
  



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

19-APR-18

Lab Work Order #: L2082375

Date Received:REGIONAL DISTRICT OF KITIMAT-STIKINE

# 300 - 4545 Lazelle Avenue
Terrace  BC  V8G 4E1

ATTN: Chris Kerr
FINAL   
03-MAY-18 11:50 (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

KITWANGA TRANSFER STATIONJob Reference: 
NOT SUBMITTEDProject P.O. #: 

10-334388C of C Numbers:
Legal Site Desc: 



03-MAY-18 11:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2082375 CONTD....

2PAGE of

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

Version: FINAL   

6

WATER

Surface Surface
17-APR-18 17-APR-18

DOWN STREAM 
OF KITWANGA 

E278449

UP STREAM OF 
KITWANGA 

E278450

L2082375-1 L2082375-2

10:32 11:30

Hardness (as CaCO3) (mg/L)

pH (pH)

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

Total Nitrogen (mg/L)

Phosphorus (P)-Total (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)

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)

30.9 30.5

7.41 7.59

0.0084 0.0093

0.355 0.325

0.0184 0.0152

0.406 0.352

<0.00010 <0.00010

0.00035 0.00032

0.0223 0.0205

<0.00010 <0.00010

<0.000050 <0.000050

<0.010 <0.010

0.0000053 0.0000059

8.45 8.44

0.000050 0.000042

0.00056 0.00056

0.00019 0.00016

0.00192 0.00173

0.580 0.503

0.000109 0.000088

<0.0010 <0.0010

2.30 2.24

0.0437 0.0364

0.0000118 0.0000097

0.000067 0.000065

0.00108 0.00097

<0.050 <0.050

0.434 0.411

0.00030 0.00029

0.000055 0.000098

3.56 3.41

<0.000010 <0.000010

3.49 3.30

0.0844 0.0848

<0.50 <0.50

<0.00020 <0.00020

<0.000010 <0.000010

Physical Tests

Anions and 
Nutrients

Total Metals



03-MAY-18 11:50 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2082375 CONTD....

3PAGE of

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

Version: FINAL   

6

WATER

Surface Surface
17-APR-18 17-APR-18

DOWN STREAM 
OF KITWANGA 

E278449

UP STREAM OF 
KITWANGA 

E278450

L2082375-1 L2082375-2

10:32 11:30

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)

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)

<0.00010 <0.00010

<0.00010 <0.00010

0.00748 0.00623

<0.00010 <0.00010

<0.000010 <0.000010

0.00091 0.00078

<0.0030 <0.0030

0.000431 0.000325

FIELD FIELD

FIELD FIELD

0.150 0.150

<0.00010 <0.00010

0.00021 0.00019

0.0195 0.0203

<0.00010 <0.00010

<0.000050 <0.000050

<0.010 <0.010

<0.0000050 <0.0000050

8.39 8.48

<0.000010 <0.000010

0.00014 0.00023

<0.00010 <0.00010

0.00151 0.00150

0.201 0.201

<0.000050 <0.000050

<0.0010 <0.0010

2.41 2.26

0.0137 0.0156

0.0000111 0.0000122

<0.000050 <0.000050

<0.00050 <0.00050

<0.050 <0.050

0.410 0.391

<0.00020 <0.00020

<0.000050 0.000053

3.03 3.07

<0.000010 <0.000010

Total Metals

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

Surface Surface
17-APR-18 17-APR-18

DOWN STREAM 
OF KITWANGA 

E278449

UP STREAM OF 
KITWANGA 

E278450

L2082375-1 L2082375-2

10:32 11:30

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)

3.57 3.45

0.0825 0.0828

<0.50 <0.50

<0.00020 <0.00020

<0.000010 <0.000010

<0.00010 <0.00010

<0.00010 <0.00010

0.00296 0.00263

<0.00010 <0.00010

<0.000010 <0.000010

<0.00050 <0.00050

<0.0010 <0.0010

0.000354 0.000365

6.1 3.8

Dissolved Metals

Aggregate 
Organics



Reference Information

B

MS-B

Method Blank exceeds ALS DQO.  Associated sample results which are < Limit of Reporting or > 5 times blank level are considered 
reliable.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

03-MAY-18 11:50 (MT)

L2082375 CONTD....
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BOD5-VA

EC-SCREEN-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

MET-T-CCMS-VA

N-T-COL-VA

NH3-F-VA

P-T-PRES-COL-VA

PH-PCT-VA

Biochemical Oxygen Demand- 5 day

Conductivity Screen (Internal Use Only)

Hardness

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

Total Nitrogen in water by Colour

Ammonia in Water by Fluorescence

Total P in Water by Colour

pH by Meter (Automated)

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.

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

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 using procedures adapted from APHA Method 4500-P (J) "Persulphate Method for Simultaneous Determination of Total 
Nitrogen and Total Phosphorus"  and National Environmental Methods Index - Nemi method 5735.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.
Samples with very high dissolved solids (i.e. seawaters, brackish waters) may produce a negative bias by this method.  Alternate methods are 
available for these types of samples.

Arsenic (5+), at elevated levels, is a positive interference on colourimetric phosphate analysis.

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 

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

APHA 2510

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

APHA4500-P(J)/NEMI9171/USGS03-4174

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

APHA 4500-P Phosphorus

APHA 4500-H pH Value

Method Reference** Matrix 

Test Method References:            

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L2082375-1, -2
L2082375-1, -2
L2082375-1, -2
L2082375-1, -2
L2082375-1, -2
L2082375-1, -2

Nickel (Ni)-Dissolved
Aluminum (Al)-Total
Calcium (Ca)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Strontium (Sr)-Total

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

QC Samples with Qualifiers & Comments:

Method Blank
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

6
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electrode

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

** 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:

10-334388

Version: FINAL   
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Appendix B – Compiled Data 
  



Kitwanga Water Quality Results
Upstream Sampling LocationDownstream Sampling Location

 BC MoE Guidelines BC MoE Guidelines

Analyte Units BCWQG-AW (1)
 CSR-DW (2) 12/05/2014 28/04/2015 06/04/2016 17/04/2018 12/05/2014 28/04/2015 06/04/2016 17/04/2018
Conductivity uS/cm - - 82.6 70.6 77.9 83.2 71.2 78.2
Hardness (as CaCO3) mg/L - - 35.4 29.4 35.3 30.5 27.0 31.8 35.3 30.9
pH pH 6.5-9.0 - 7.4 7.1 7.6 7.59 7.4 7.5 7.6 7.41
Total Suspended Solids mg/L 25 mg/L (backgr. 25-250 mg/l) ) (i)
 - - - - - - -
Total Dissolved Solids mg/L - - - - - - - -
Acidity mg/L - - - - - - -
Alkalinity, Total (as CaCO3) mg/L - - - - - - - -
Ammonia, Total (as N) mg/L 0.681-28.7 (a) - <0.03 <0.03 <0.03 0.0093 <0.03 <0.03 0.04 0.0084
Total Nitrogen mg/L - 0.325 0.355
Bromide (Br) mg/L - - - - - - - -
Chloride (Cl) mg/L 600 250 (2) 1.7 1.3 1.6 1.8 1.7 1.8
Fluoride (F) mg/L 0.4-1.87 (d) 1.5 (2) <0.1 <0.10 <0.10 <0.1 <0.10 <0.10
Nitrate (as N) mg/L 32.8 10 (2) <0.02 <0.01 <0.01 <0.02 <0.01 0.01
Nitrite (as N) mg/L 0.06-0.6 (h) 1 (2) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sulfate (SO4) mg/L 128-429 (d) 500 (2) <0.5 <1.0 <1.0 <0.5 <1.0 <1.0
Total Organic Carbon mg/L +/- 20% of background - - - - - -
BOD mg/L - - <4.0 <4.0 <4.0 3.8 <4.0 <4.0 <4.0 6.1
COD mg/L - - 30 34 35 25 <20 36
Total Metals
Aluminum (Al)-Total mg/L - - 0.198 0.098 0.125 0.352 0.172 0.231 0.157 0.406
Antimony (Sb)-Total mg/L 0.270 - 0.00007 <0.0001 0.0001 <0.00010 0.000065 <0.0001 0.0003 <0.00010
Arsenic (As)-Total mg/L 0.005 (j) - 0.000513 <0.0005 <0.0005 0.00032 0.000401 <0.0005 <0.0005 0.00035
Barium (Ba)-Total mg/L 1 - 0.0208 0.024 0.019 0.0205 0.0165 0.023 0.019 0.0223
Beryllium (Be)-Total mg/L 0.00013 - <0.00001 <0.0001 <0.0001 <0.00010 <0.00001 <0.0001 <0.0001 <0.00010
Bismuth - <0.0001 <0.000050 <0.0001 <0.000050
Boron (B)-Total mg/L 1.2 (j) - <0.05 0.014 0.007 <0.010 <0.05 0.012 0.007 <0.010
Cadmium (Cd)-Total mg/L - - 0.000008 0.00036 <0.00001 0.0000059 0.000009 <0.00001 0.00002 0.0000053
Calcium (Ca)-Total mg/L <4 sensitive to acid input - 10.0 8.2 9.8 8.44 7.57 8.9 9.9 8.45
Cesium (Cs) - 0.000042 0.00005
Chromium (Cr)-Total mg/L 0.001e - 0.00064 <0.0005 <0.0005 0.00056 0.00058 <0.0005 <0.0005 0.00056
Cobalt (Co)-Total mg/L 0.11 (j) - 0.000167 0.00013 0.00011 0.00016 0.000142 0.00015 0.00014 0.00019
Copper (Cu)-Total mg/L 0.0032-0.0396 (d,f) - 0.00199 0.0022 0.0048 0.00173 0.00152 0.0011 0.0025 0.00192
Iron (Fe)-Total mg/L 1 - 0.459 0.27 0.36 0.503 0.386 0.45 0.39 0.58
Lead (Pb)-Total mg/L 0.011-0.402 (d.f) - 0.000093 <0.0001 0.0003 0.000088 0.000072 0.0001 0.0001 0.000109
Lithium (Li)-Total mg/L - - <0.0005 0.0002 0.0001 <0.0010 <0.0005 0.0003 0.0001 <0.0010
Magnesium (Mg)-Total mg/L - - 2.50 2.17 2.63 2.24 1.97 2.31 2.57 2.3
Manganese (Mn)-Total mg/L 0.8-3.4 (d,f) - 0.0582 0.0751 0.0538 0.0364 0.0466 0.0508 0.0449 0.0437
Mercury (Hg)-Total mg/L 0.0001 (j) - <0.00001 <0.00002 <0.00002 0.0000097 <0.00001 <0.00002 <0.00002 0.0000118
Molybdenum (Mo)-Total mg/L 2 (j) - 0.00012 0.0001 0.0001 0.000065 0.000091 <0.0001 0.0002 0.000067
Nickel (Ni)-Total mg/L 0.025-0.15 (d,f) - 0.00096 0.0008 0.0006 0.00097 0.00086 0.0008 0.0007 0.00108
Phosphorus - Total mg/L 0.005-0.015 (lakes only) - <0.02 <0.050 <0.02 <0.050
Potassium (K)-Total mg/L - - 0.50 0.46 0.43 0.411 0.39 0.42 0.43 0.43
Rubidium (Rd) - Total mg/L - - 0.00029 0.0003
Selenium (Se)-Total 0.002 - 0.000098 0.000055
Silicon - Total mg/L - - 3.40 3.41 3.300 3.560
Silver (Ag)-Total mg/L 0.0001-0.003 (d) - <0.000005 <0.00005 <0.00005 <0.000010 0.000008 <0.00005 <0.00005 <0.000010
Sodium (Na)-Total mg/L - - 3.96 4.05 4.32 3.3 3.03 3.59 4.25 3.49
Strontium - Total mg/L - - 0.095 0.0848 0.093 0.0844
Sulfur - Total mg/L - - <1 <0.50 <1 <0.50
Tellerium - Total mg/L - - <0.0002 <0.00020 <0.0002 <0.00020
Thallium (Tl)-Total mg/L 0.0008 - <0.000002 <0.00002 <0.00002 <0.000010 0.000002 <0.00002 <0.00002 <0.000010
Thorium - Total mg/L - - <0.0001 <0.00010 <0.0001 <0.00010
Tin (Sn)-Total mg/L - - <0.0002 <0.0002 <0.0002 <0.00010 <0.0002 <0.0002 <0.0002 <0.00010
Titanium (Ti)-Total mg/L - - <0.005 <0.005 <0.005 0.00623 <0.005 <0.005 <0.005 0.00748
Tungesten (W) - Total mg/L - - <0.00010 <0.00010
Uranium (U)-Total mg/L 0.0085 - 0.000006 <0.00002 <0.00002 <0.000010 0.000006 <0.00002 <0.00002 <0.000010
Vanadium (V)-Total mg/L - - 0.00058 <0.001 <0.001 0.00078 0.00057 0.001 <0.001 0.00091
Zinc (Zn)-Total mg/L 0.033-0.341 (d, f) - 0.0049 0.006 <0.004 <0.0030 0.0037 <0.004 <0.004 <0.0030

Upstream Sampling Location Downstream Sampling Location



Dissolved Metals
Aluminum (Al)-Dissolved mg/L 0.023-0.1 (b,c) 9.5 0.15 0.15
Antimony (Sb)-Dissolved mg/L - 0.006 <0.00010 <0.00010
Arsenic (As)-Dissolved mg/L - 0.01 0.00019 0.00021
Barium (Ba)-Dissolved mg/L - 1 0.0203 0.0195
Beryllium (Be)-Dissolved mg/L - 0.008 <0.00010 <0.00010
Bisumuth - Dissolved mg/L - - <0.000050 <0.000050
Boron (B)-Dissolved mg/L - 5 <0.010 <0.010
Cadmium (Cd)-Dissolved mg/L 0.000027-0.00280 (d,f) 0.005 <0.0000050 <0.0000050
Calcium (Ca)-Dissolved mg/L - - 8.48 8.39
Cessium (Cs) - Dissolved mg/L - - <0.000010 <0.000010
Chromium (Cr)-Dissolved mg/L - 0.05-6.0 0.00023 0.00014
Cobalt (Co)-Dissolved mg/L - 0.001 <0.00010 <0.00010
Copper (Cu)-Dissolved mg/L - 1.5 (AO) 0.0015 0.00151
Iron (Fe)-Dissolved mg/L 0.35 6.5 0.201 0.201
Lead (Pb)-Dissolved mg/L - 0.01 <0.000050 <0.000050
Lithium (Li)-Dissolved mg/L - 0.008 <0.0010 <0.0010
Magnesium (Mg)-Dissolved mg/L - - 2.26 2.41
Manganese (Mn)-Dissolved mg/L - 1.5 0.0156 0.0137
Mercury (Hg)-Dissolved mg/L - 0.001 0.0000122 0.0000111
Molybdenum (Mo)-Dissolved mg/L - 0.25 <0.000050 <0.000050
Nickel (Ni)-Dissolved mg/L - 0.08 <0.00050 <0.00050
Phosphorus - Dissolved mg/L - - <0.050 <0.050
Potassium (K)-Dissolved mg/L - - 0.391 0.41
Rubidium (Rb) -Dissolved mg/L - - <0.00020 <0.00020
Selenium (Se)-Dissolved mg/L - 0.01 0.000053 <0.000050
Silicon - Dissolved mg/L - - 3.07 3.03
Silver (Ag)-Dissolved mg/L - 0.02 <0.000010 <0.000010
Sodium (Na)-Dissolved mg/L - 200 3.45 3.57
Strontium - Dissolved mg/L - - 0.0828 0.0825
Sulfur- Dissolved mg/L - - <0.50 <0.50
Tellurium - Dissolved mg/L - - <0.00020 <0.00020
Thallium (Tl)-Dissolved mg/L - - <0.000010 <0.000010
Thorium - Dissovled mg/L - - <0.00010 <0.00010
Tin (Sn)-Dissolved mg/L - 2.5 <0.00010 <0.00010
Titanium (Ti)-Dissolved mg/L - - 0.00263 0.00296
Tungsten (W) - Dissolved mg/L - 0.003 <0.00010 <0.00010
Uranium (U)-Dissolved mg/L - 0.02 <0.000010 <0.000010
Vanadium (V)-Dissolved mg/L - 0.02 <0.00050 <0.00050
Zinc (Zn)-Dissolved mg/L - 3 <0.0010 <0.0010
Zirconium - Dissolved mg/L - - 0.000365 0.000354

NOTES

(1)  BC MoE Approved and Working Water Quality Guidelines, Updated March 2018
(2) BC Contaminated Sites Regulation (CSR) for protection of aquatic life or  drinking water, Schedule 6
(3) All criteria limits for BCWQG - Drinking  Quality Guidelines based on Total Metal Concentration except Aluminum (Dissolved)
(4) BC MoE Water Quality Guidelines for Protectionof Wildlife
(a) Range based on max pH 8.5 to min pH 6.5 at temperature of 6.0 'C
(b) at pH less than 6.5, limit is determined by regression equation, else limit is 0.1 mg/L.
(c) Limit for dissolved metals, not total metals
(d) Limit dependent upon hardness. 
(e) Limit for chromium(VI) - data reported by lab as total chromium - limit assumes 100% chromium VI in sample
(f) Where hardness data was unavailable, 50 mg/L was assumed
(g) Maximum value
(h) Limit dependent upon chloride concentration
(i) Change of 25 mg/L from background for a duration of 24 hours during clear flows.  Change of 10% of background during turbid flows
* Criteria exceeds detection limit

BCWQG-AW BC MoE  Quality Guidelines for Protection of Aquatic Life
CSR-AW/DW BC Contaminated Sites Regulation  Water Quality Guidelines for Protection of Aquatic Life
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Appendix C – Kitwanga Landfill Operational Certificate 
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