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REPORT SUMMARY 

The City of Dawson (City) continuously strives to provide high quality drinking water to the citizens of 

Dawson Creek and surrounding area through accountable and responsible operations, water quality 

monitoring, system evaluation, and proactive management of the community water supply and system. 

This report presents the 2016 water quality monitoring results for public review and to meet the annual 

reporting requirement for water purveyors under the British Columbia Drinking Water Protection Act.  

Water supply system description 

Surface water is pumped from the Kiskatinaw River at a pumphouse in Arras, 16 km west of the City. 

From there, the water passes through a series of reservoirs before arriving at the water treatment plant 

(WTP) where it is treated to drinking water standards. The treated water is delivered to residents via a 

water distribution system which includes pump stations, treated water reservoirs, and water mains. 

Chlorine disinfectant is added to the treated water before it leaves the WTP as well as at the treated 

water reservoirs in order to ensure adequate disinfectant is present in tap water throughout the City. A 

supervisory control and data acquisition (SCADA) system is used to continuously monitor the water 

supply system and alert operators of any problems as they occur.  

Water quality monitoring results 

Water quality is continuously monitored throughout the supply chain with a network of electronic 

sensors linked to the SCADA system. Water samples are also collected and analyzed by operators in-

house as well as sent to the Northern Health Authority (Northern Health) and a third-party laboratory 

for analysis on a regular basis. Chlorine levels are measured at predetermined locations throughout the 

City every two weeks and at the treated water reservoirs two to three days per week.   

Results of the 2016 water quality monitoring program indicated: 

 Drinking water supplied by the City is of good quality and safe to drink. 

 No total coliform or E.coli bacteria were measured in any of the 227 treated water samples 

analyzed by Northern Health, 49 samples analyzed by operators in-house, or twelve samples 

sent to a third-party laboratory. One positive result reported by Northern Health was confirmed 

to be a false positive upon investigation.  

 Treated water met Guidelines for Canadian Drinking Water Quality for all chemicals analyzed 

with some exceptions: 

- Exceedance of the aesthetic objective for temperature in the summer months; 

- Colour levels exceeded the aesthetic objective twice in December; 

- One slight exceedance of the aluminum maximum allowable concentrations (MAC); and, 

- Exceedances of trihalomethane concentrations. 
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 Colour and turbidity of raw water entering the WTP were higher than normal from October to 

December, possibly due to large rain events and high water levels in the Kiskatinaw River 

Watershed. As a result, the colour of treated water exceeded Guidelines for Canadian Drinking 

Water Quality twice in December. 

 Treated water hardness ranged from 150 milligrams per litre (mg/L) to 310 mg/L, which is 

considered to be “hard water”. 

 Raw water quality was generally good but with elevated aluminum, colour, and total organic 

carbon (TOC) content in comparison with the BC Guidelines for Drinking Water Sources. Sources 

of TOC include the decay of natural organic material in the Kiskatinaw River Watershed.  

Operational highlights 

Adaptions to the water treatment process were made in response to the elevated colour and turbidity 

of raw water entering the WTP from October to December. These adaptations included the addition of 

Filter-aid (an additive used to improve the filtration process), use of an additional clarifier, increase in 

coagulant dosage, and increased thickness of granular activated carbon filtration material. Following the 

introduction of the adaptations, the colour of treated water decreased by the end of December. 

A positive total coliform and E.Coli result was reported by Northern Health in September; an 

investigation was opened, and the sample was re-tested. The investigation confirmed the result to be a 

false positive due to a clerical error. 

System maintenance 

Annual fire hydrant flushing was completed on all 475 fire hydrants in the City. Two water mains leaks 

were detected and repaired, and two water mains line strikes were investigated and repaired. The 

SCADA system was upgraded and a number of infrastructure components repaired or replaced. 

Capital projects 

Construction of a 3,800 m3 treated water reservoir and pumphouse next to the WTP began in June of 

2016 and is expected to be completed by June of 2017. The treated water reservoir will provide 

additional storage of water for fire flow, peak demand, and WTP maintenance. 

Expansion of the WTP is expected to start in June of 2017 and will increase water treatment capacity 

from approximately 9,500 m3 per day to 14,500 m3 per day. The plant expansion is also expected to 

improve the quality of the treated water by improving the removal rate of TOC. 

Construction of an additional 1,000,000 m3 raw water reservoir has been approved, with construction 

activities expected to begin in June of 2017. The raw water reservoir will provide an additional 154 days 

of off-river water supply for the City. 
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Water usage 

A total of 2.1 million m3 of water was treated by the WTP in 2016, which is a decrease from previous 

years. Total water use in litres per capita per day (lpcd) also decreased from 579 lpcd in 2008 to 465 lpcd 

in 2016. Residential water use for the City decreased from 225 lpcd in 2008 to 181 lpcd in 2016, and was 

below 2011 BC and Canadian averages. Water usage fractions have remained relatively constant over 

time with approximately 37% of treated water being used for residential purposes, 30% used 

commercially, 15% used by private industry, 10% used by City operations, and 3% supplied wholesale to 

the Village of Pouce Coupe. Unaccounted water use ranged from 2 to 16% over 2011 to 2016, with the 

high of 16% occurring in 2014 as a result of a major water main leak which was located and repaired. 

The City’s unaccounted water use is comparable to national averages and may be attributed to water 

main leaks, flows to unmetered facilities, and inaccuracies in estimations.  
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1.0 INTRODUCTION 

The City of Dawson (City) continuously strives to provide high quality drinking water to the citizens of 

Dawson Creek and surrounding area through accountable and responsible operations, water quality 

monitoring, system evaluation, and proactive management of the community water supply and system.  

This report is the annual overview of the City’s drinking water program, and includes: 

 A description of the City’s water supply and distribution systems; 

 The results of water quality monitoring; 

 A summary of operational activities accomplished; 

 Descriptions of ongoing and upcoming capital projects for 2016; and 

 A glossary of terms. 

This document is intended to meet the annual reporting requirement for water purveyors under the 

British Columbia Drinking Water Protection Act.  

2.0 WATER QUALITY REGULATIONS 

2.1 Applicable drinking water regulations and guidelines 

Drinking water quality in British Columbia (BC) is regulated by the Ministry of Health under the Drinking 

Water Protection Act (Act) and Drinking Water Regulations (Regulations)1. The Act sets out requirements 

for drinking water operators and suppliers to ensure the provision of safe drinking water to their 

customers. Health authority drinking water officers are responsible for issuing operating permits and 

ensuring compliance with the Act and Regulations. The City of Dawson Creek operates and maintains a 

community water distribution system under Northern Health Authority (Northern Health) operating 

permit No. 09150. 

In addition to the water quality parameters required by the Regulations and operating permit, drinking 

water quality results were also compared with the much larger group of water quality parameters listed 

in the current version of the Guidelines for Canadian Drinking Water Quality published by Health 

Canada.2 While not legally required, the Guidelines for Canadian Drinking Water Quality provide safe 

levels of water quality parameters which should be met if possible. Water quality parameters of raw 

water prior to treatment were compared with the BC Ministry of Environment Water Quality Guidelines 

                                                           
1
 BC Ministry of Health. 2017. Drinking Water Protection Act Information. Retrieved April 13, 2017 from 

http://www2.gov.bc.ca/gov/content/health/about-bc-s-health-care-system/office-of-the-provincial-health-
officer/laws-related-to-health-in-bc/drinking-water-protection-act 
 
2
 Health Canada. 2017. Guidelines for Canadian Drinking Water Quality. Retrieved April 13, 2017 from 

http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php 
 

http://www2.gov.bc.ca/gov/content/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/laws-related-to-health-in-bc/drinking-water-protection-act
http://www2.gov.bc.ca/gov/content/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/laws-related-to-health-in-bc/drinking-water-protection-act
http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php
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for Drinking Water Sources3 which are also not legally required but provide a good indicator of source 

water quality.  

The limits published by the Canadian and BC water quality guidelines may fall into one of the following 

categories: 

1. Maximum Acceptable Concentrations (MAC) – health-related limits which refer to the 

maximum acceptable concentration of a substance known or suspected of causing negative 

effects on human health. 

2. Aesthetic Objectives – these limits apply to substances or drinking water characteristics which 

may affect its acceptance by consumers or interfere with treatment processes, but are not 

otherwise harmful. 

3. Operational Guidance – limits established based on operational considerations. 

2.2 Multiple barrier approach 

The City follows a multiple- or multi-barrier approach to protect its drinking source water and 

distribution systems from contamination. This approach is in line with the BC Drinking Water Protection 

Act and From Source to Tap: The Multi-Barrier Approach to Safe Drinking Water published by the 

Federal-Provincial-Territorial Committee on Drinking Water of the Canadian Council of Ministers of the 

Environment (CCME) in May 2002.4 Using this approach, multiple barriers are employed in combination 

in order to collectively prevent or reduce the contamination of a drinking water source at any point from 

source to tap. Barriers can include procedures, process, operations, and physical components.  

Barriers to drinking water contamination prevention employed by the City include: 

1. Source water protection – The Kiskatinaw River is currently the sole source of drinking water for 

the City, and while the Kiskatinaw River Watershed is too large of an area to qualify for status as 

a community watershed under current legislation, the City monitors water quality and promotes 

best management practices within the watershed through the Kiskatinaw Watershed 

Stewardship Program (Section 3.1). At the City’s drinking water intake, the Arras pumphouse, an 

early warning system consisting of real-time hydrocarbon, electrical conductivity, and turbidity 

sensors will notify operators of a potential contamination event. If this occurs, the pumps are 

immediately shut down and an emergency response plan is followed.   

                                                           
3
 BC Ministry of Environment. 2017. British Columbia Ministry of Environment water quality guidelines form 

drinking water sources. Retrieved April 13, 2017 from http://www2.gov.bc.ca/assets/gov/environment/air-land-
water/water/waterquality/wqgs-wqos/approved-wqgs/bcenv_drinkingwaterguidelines_summarytable.pdf 
 
4
 CCME. 2002. From Source to Tap: The Multi-Barrier Approach to Safe Drinking Water. Retrieved April 13, 2017 

from http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/water-eau/tap-source-robinet/tap-source-
robinet-eng.pdf 
 

http://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/wqgs-wqos/approved-wqgs/bcenv_drinkingwaterguidelines_summarytable.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/wqgs-wqos/approved-wqgs/bcenv_drinkingwaterguidelines_summarytable.pdf
http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/water-eau/tap-source-robinet/tap-source-robinet-eng.pdf
http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/water-eau/tap-source-robinet/tap-source-robinet-eng.pdf
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2. Water storage – The City currently has four raw water reservoirs off-river, which collectively 

store 122 days of water use by City residents.5 The reservoirs provide a buffer in event of 

contamination, during times of low flows or high turbidity (high flows). The reservoirs are fenced 

and monitored regularly by City staff (Section 3.2.3). 

3. Treatment – A Level IV water treatment plant is used to treat raw water to drinking water 

standards (Section 3.3).   

4. Cross-connection control – Cross-connection control is used to prevent contamination of 

drinking water through the introduction of contaminates through access points. City staff are 

trained in cross-connection prevention, backflow valves are used on fire hydrants, and water is 

delivered under pressure to residents in order to prevent contaminates entering the drinking 

water distribution system (Section 3.4.2).  

5. Water quality monitoring  – The water quality monitoring program used by the City consists of a 

network of real-time electronic sensors connected to a supervisory control and data acquisition 

(SCADA) system, laboratory analysis performed by operators in-house, analysis performed by a 

third-party laboratory approved by the Provincial Health Officer, and the submission of samples 

to Northern Health for bacteriological analysis. A description of the City’s water quality 

monitoring program is included in Section 4.0 with results presented in Section 5.0.  

6. Disinfection – Ultraviolet (UV) lamps provide primary disinfection, and chlorine is used for 

secondary disinfection. The chlorine is added to finished water following treatment and at 

treated water reservoirs, providing free chlorine residual in the distribution system. Residual 

chlorine is monitored throughout the City on a regular basis (Section 5.4). 

7. Distribution system maintenance – Ongoing maintenance of the water distribution system is 

conducted, including materials replacement, hydrant maintenance, leak detection, and repair 

(Section 7.0). 

8. Operator training – Operators are accredited under the Environmental Operators Certification 

Program, and receive on-going training (Section 7.4).   

9. Emergency response – An emergency response plan has been prepared and is in place for the 

City’s water storage, supply, treatment, and water distribution systems (Section 8.0). 

  

                                                           
5
 Based on a daily consumption of 6,460 m

3
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3.0 DRINKING WATER SYSTEM DESCRIPTION 

3.1 Source water area 

The Kiskatinaw River Watershed is the drinking water supply area for the City, the Village of Pouce 

Coupe, and surrounding rural residents with a combined population of approximately 15,000 people. 

The source or headwaters of the East Kiskatinaw River is Bearhole Lake, located southeast of Tumbler 

Ridge. From Bearhole Lake, water flows approximately 170 km north to where it is withdrawn at the 

City’s intake in Arras, shown in Figures 1 and 2. Unlike most watersheds in BC, which are confined to 

small mountain valleys, the Kiskatinaw River Watershed is relatively large, with an area of 

280,000 hectares or 2,800 km2.  

Due to its large size, the Kiskatinaw River Watershed does not meet the requirements for community 

watershed status under current legislation. Land uses within the watershed include rural residential, 

agricultural, rangeland, recreation, industrial (timber harvesting, oil and gas extraction, aggregate 

mining, wind power generation, and highways), and wildlands. The watershed is located within lands 

covered by First Nations Treaty 8, and the majority of the watershed is Crown land administered by the 

Province of BC with approximately 215 km2 owned privately. Provincial ministries responsible for 

regulation of industries within the watershed include the Ministry of Forests, Lands, and Natural 

Resources Operations, the Oil and Gas Commission, the Ministry of Energy and Mines, the Ministry of 

Environment, and the Ministry of Transportation and Infrastructure. 

The City promotes the use of best management practices, maintains signage with emergency contact 

information, and monitors water quality within the watershed through the Kiskatinaw Watershed 

Stewardship Program. More information on source water quality and management activities may be 

found at: 

 http://www.dawsoncreek.ca/departments/infrastructure/water-environmental/watershed-

stewardship-program/ 

 

 

http://www.dawsoncreek.ca/departments/infrastructure/water-environmental/watershed-stewardship-program/
http://www.dawsoncreek.ca/departments/infrastructure/water-environmental/watershed-stewardship-program/
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Figure 1: Kiskatinaw River Watershed location map
6
. 

                                                           
6
 Forest Practices Board. (2011). Cumulative Effects Assessment: A Case Study for the Kiskatinaw River Watershed 

Special Report. Appendix to Report FPB/SR/39. 

Bearhole Lake 
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3.2 Raw water management 

3.2.1 Arras pumphouse 

The water supply system for the City was originally built by the United States Army in 1943.7 Water is 

withdrawn from the Kiskatinaw River at the pumphouse in Arras and pumped 16 km to the water 

treatment plant (WTP) for treatment and distribution (Figure 1). The pump station was upgraded in 

1999 and has a maximum capacity of 11,000 m3 per day.  

In 1992, a sheet pile control weir was constructed approximately 100 m downstream of the intake at 

Arras following a period of extremely low flows (Figure 2).  The weir provides in-stream storage of 

approximately 310,000 m3 of water, allowing for pumping of water during severe drought conditions.  

 

Figure 2: Sheet pile weir at Arras pumphouse, August 2016. 

An early warning system consisting of real-time sensors with alarm levels at the City’s intake are used to 

monitor for hydrocarbons, electrical conductivity (salts), and turbidity, allowing operators to quickly  

shut down pumping from the river following a contamination event.  

3.2.2 Bearhole Lake 

A second sheet pile weir was installed in 2009 on the outlet of Bearhole Lake, the headwaters of the 

East Kiskatinaw River (Figures 1, 3, 4). The Bearhole Lake Weir creates 1,356,850 m3 / 209 days of live 

                                                           
7
 Dobson Engineering Ltd and Urban Systems Ltd. 2003. Kiskatinaw River Watershed Management Plan. Prepared 

for the City of Dawson Creek and Fisheries Renewal BC. 
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storage, which may be released manually during low flow events to supplement water levels in the river 

for drinking water purposes. 

 

Figure 3: Bearhole Lake facing northeast, June 2016. 

 

Figure 4: Sheet pile weir at Bearhole Lake with fish ladder, Sept. 2016. 
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3.2.3 Raw water reservoirs 

The City has constructed multiple raw water storage reservoirs in order to settle out suspended 

sediment and store raw water, thus providing a buffer in the event of environmental impact. The Hart, 

Trail, and Lungul Reservoirs were constructed in 1975, and the Hansen Reservoir was constructed in 

2004 (Figure 5).  Table 1 provides a summary of the City’s raw water storage infrastructure with 

equivalent days of water usage by the City. 

 

Figure 5: Location map showing the Arras pumphouse, raw water storage reservoirs, and water treatment plant 
in relation to the City of Dawson Creek. 
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Table 1: Raw water reservoir storage volumes and equivalent days of City water usage 

Reservoir Volume (m3) 
Days of water usage based on 

6463 m3 per day 

Bearhole Lake 1,356,850 209 

Kiskatinaw River 310,000 48 

Hansen 393,680 61 

Trail (2 reservoirs) 378,541 59 

Hart (2 reservoirs) 22,712 3 

Lungul 24,600 4 

Total Raw Water 
Storage 

2,486,383 384 

 

3.3 Water treatment 

The quality of raw water from the Kiskatinaw River is low in comparison to water sources used by other 

BC communities due to the presence of naturally-occurring fine clays and muskeg bogs in addition to 

human disturbances in its watershed. The City uses multiple treatment processes to remove turbidity, 

colour, organics, bacteria, and other undesirable water quality parameters in order to supply its 

customers with safe drinking water. 

The City’s water treatment plant (WTP) was constructed in 1958, and has undergone several major 

upgrades over the last 60 years. The original filtration plant was constructed in 1975, and consisted of a 

gravity clarifier and four sand/anthracite filter banks with lime added as a coagulant and water softener. 

In 1991, the adsorption clarifier was added and the lime was replaced with an aluminum-based 

coagulant. Plant capacity was increased by two additional filters in 2000, and granulated activated 

carbon (GAC) filters were added in 2003 in order to address colour and odour concerns, reduce Total 

Organic Carbon (TOC), and improve the clarity of the water, measured by Ultra-Violet Transmittance 

(UVT).8  In 2004, gas chlorination was replaced with liquid sodium hypochlorite, and ultra-violet (UV) 

light treatment was added in 2007. The current capacity of the treatment plant is approximately 9,500 

m3 or 9.5 million litres per day. 

  

                                                           
8
 Urban Systems. 2015. City of Dawson Creek Water Quality Assurance Plan Update Final Report. Prepared for the 

City of Dawson Creek. 
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The water treatment processes currently used at the WTP include coagulation and flocculation, 

clarification, filtration, UV light, and chlorination (Figure 6). Below are brief descriptions of the water 

treatment processes: 

1. Coagulation and flocculation – Polyhydroxyl aluminum chloride (ClearPAC 180), an aluminum-

based coagulant chemical, is added to the raw water and reacts with impurities, causing them to 

bind together (flocculate) and form larger particles or flocs, which settle out of the water more 

readily. The addition of coagulant is automated based on inflow volumes (flow-based), with 

adjustments made as required. 

2. Clarification – An adsorption clarifier containing adsorption beads (plastic beads holding a static 

charge) is used to attract and filter out particles. The beads provide a large surface area for 

attraction, reducing the amount of coagulant otherwise required by 10-50% compared with 

other filtration systems. In addition, water agitation is used in the main clarifier to enhance the 

flocculation process.    

3. Filtration – Water is gravity-fed through filter banks containing layers of garnet, sand, and 

anthracite (angular particles of crushed hard coal) which remove additional particles. The water 

is then passed through the GAC filters, which have a large surface area available for adsorption 

(the adhesion of impurities to a surface) and can remove dissolved chemicals responsible for 

undesirable colour or odour. 

4. Ultra Violet light – The UV light deactivates the DNA of any bacteria or parasites which may 

have passed the filtration system so that they cannot reproduce. UV is a primary disinfection 

process because there is no residual after the disinfection; in other words, the UV light does not 

provide protection from any bacteria which may enter the water after it has been treated. 

5. Chlorination – The City currently uses liquid sodium hypochlorite as its secondary disinfectant, 

which is injected after the water has been treated with the UV light. The sodium hypochlorite is 

added to ensure free chlorine residual is present in the distribution system. The chlorine 

residual deactivates any bacteria or pathogens which may enter the water once it has left the 

WTP.  
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6. 

Figure 6: City of Dawson Creek water treatment plant process schematic.  
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Figure 7: City of Dawson Creek water distribution system zone map. 
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3.4 Water distribution system 

3.4.1 Distribution system description 

Treated water is conveyed from the WTP to customers via a distribution system of water mains, 

reservoirs, and pumping stations. The distribution system is divided into three pressure zones, as shown 

in Figure 7. Water in Zone 1 is supplied under gravity, with pressures ranging from 45-65 psi. Pressures 

in Zone 2 range from 65-90 psi and pressures in Zone 3 range from 90-100 psi.  

Three water reservoirs (Loran, Parkhill, and Pouce Coupe) collectively store approximately 12,600 m3 of 

treated water; pump or booster stations are used to pump water to and from the reservoirs and 

throughout the City as needed. The pumping stations and reservoirs are strategically located within the 

City’s water distribution system to provide adequate buffers during times of high demand or high flows 

for firefighting. 

3.4.2 Cross-connection control 

A cross-connection is a physical connection between a drinking water pipe and a contaminant source. 

One common example is:  

A customer is going to use weed killer or a fertilizer for their lawn. The hose is connected to the weed 

killer or fertilizer. If the water pressure drops at the same time as the hose is turned on,  the chemical in 

the container may be sucked back into the drinking water pipes through the hose (back-flow). This would 

pollute the drinking water system.  

This problem could be prevented by using an attachment on the hose called a back-flow prevention 

device. This is a way for customers to help protect the drinking water system. The City has a cross-

connection control program in place supported by an inspector and tester, as water distribution systems 

are so complex that tracking down cross-connections is a never-ending job. Cross-connection control is a 

vital component of the City’s multi-barrier approach to drinking water protection.   

3.4.3 Village of Pouce Coupe 

The City and the Village of Pouce Coupe (a community of approximately 700 people located 10 km 

southeast of Dawson Creek) have had a drinking water supply agreement in place since 1978, which was 

most recently renewed in 2014. The City provides treated water to the Pouce Coupe reservoir, which 

has a capacity of 2,800 m3 and is filled approximately every second day based on operating set points in 

order to meet demand and allow for appropriate turnover of water. The reservoir is maintained at a 

minimum operating level of 70-75% of capacity as per the drinking water supply agreement.  

The City monitors chlorine levels at the Pouce Coupe reservoirs, the results of which are included in 

Section 5.4 of this report. The Village of Pouce Coupe also monitors chlorine residual and is responsible 

for water quality within its distribution system and informing City operators of any changes that need to 

be made.  
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4.0 WATER QUALITY MONITORING PROGRAM DESCRIPTION 

The City’s Water and Environmental Operators are responsible for the collection, analysis, and reporting 

of water quality data from source to tap within the City of Dawson Creek. Water quality monitoring is 

conducted for treatment process optimization and regulatory compliance purposes, and consists of a 

combination of real-time electronic sensors, laboratory analysis performed by operators in-house, 

measurements performed by a third-party laboratory approved by the Provincial Health Officer, and 

submission of samples to Northern Health for bacteriological analysis.   

4.1 Water quality parameters 

Water quality parameters include a variety of physical, chemical, and biological impurities which may be 

present in source water. Descriptions of the water quality parameters of most concern for the City are 

included below; more information on water quality parameters may be found in the Guidelines for 

Canadian Drinking Water Quality.9 

Turbidity 

Turbidity is a measure of the “cloudiness” of water resulting from light being scattered as it travels 

through the water due to the presence of suspended materials such as clay, silt, fine organic matter, 

bacteria, and parasites. Turbidity is reported in Nephelometric Turbidity Units (NTU), a visual 

representation of which is shown in Figure 8 below.  Turbidity has the potential to disrupt or overload 

water treatment and disinfection processes, and can be an indicator of the potential presence of human 

pathogens. 

 

Figure 8: Visual representation of increasing turbidity in NTU
10

 

  

                                                           
9
 Health Canada. 2017. Guidelines for Canadian Drinking Water Quality. Retrieved April 19, 2017 from 

http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php. 
 
10

 CleanStream. 2016. Turbidity. Retrieved Dec. 15, 2016 from http://www.cleanstream.co.uk/water-
problems/turbidity. 

http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php
http://www.cleanstream.co.uk/water-problems/turbidity
http://www.cleanstream.co.uk/water-problems/turbidity
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Total coliforms, fecal coliforms, and Escherichia coli (E.Coli) 

Total coliforms and fecal coliforms are bacteria found naturally in water, soil, and vegetation as well as 

in feces. E.Coli is a strain of coliform bacteria found exclusively in the feces of humans and other 

animals, and is an indicator of fecal contamination and the possible presence of intestinal disease-

causing bacteria, viruses or protozoa. 

Colour 

Water colour is often a result of naturally occurring dissolved organic substances, minerals, or metals, 

which may interfere with disinfection and cause the water to be aesthetically unacceptable to 

consumers. Distilled or “pure” water that is perfectly clear has a colour of zero colour units. 

Total organic carbon (TOC) 

TOC represents the sum of organic matter present in water, which includes decaying organic material, 

algae, tannins, plant material, etc.  TOC is related to colour. 

Trihalomethanes (THMs) 

THMs are byproducts of a chemical reaction between organic compounds and chlorine during 

disinfection.  

Hardness 

Water hardness refers to the amount of dissolved calcium and magnesium minerals present in the 

water, with “hard water” having higher concentrations of the dissolved minerals. Hardness usually 

occurs naturally as a result of sedimentary rocks being eroded and dissolved. While hardness is not 

harmful to human health, it can lead to scaling of water fixtures, pipes, and appliances and is considered 

a nuisance. 

4.2 Water quality standards and guidelines 

Water quality standards for potable water are tabulated in Schedule A of the BC Drinking Water 

Protection Regulation, and are included in Table 2 below: 

Table 2: BC Drinking Water Regulation water quality standards for potable water. 

Parameter Standard 

Fecal coliform bacteria No detectable fecal coliform bacteria per 100 mL 

Escherichia coli (E.coli) No detectable E.coli per 100 mL 

Total coliform bacteria 
a) 1 sample in a 30 day period 
b) More than 1 sample in a 30 day period 

 
a) No detectable total coliform bacteria per 100 mL 
b) At least 90% of samples have no detectable total 
coliform bacteria per 100 mL and no sample has more 
than 10 total coliform bacteria per 100mL 
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In addition to the water quality standards defined by the Regulation, the BC Ministry of Health has also 

set out Drinking Water Treatment Objectives (Microbiological) for Surface Water Supplies in British 

Columbia11 summarized below: 

 4-log reduction or inactivation of viruses; 

 3-log reduction or inactivation of Giardia and Cryptosporidium 

 Two treatment processes for surface water; 

 Less than or equal to 1 NTU of turbidity; and 

 No detectable E.Coli, fecal coliforms and total coliform 

These objectives are based on the Guidelines for Canadian Drinking Water Quality published by Health 

Canada12 and are intended to provide a minimum performance target for water suppliers to produce 

microbiologically safe drinking water. 

While not legally required, the Guidelines for Canadian Drinking Water Quality provide safe levels of 

water quality parameters for a much larger group of water quality parameters, and are included for 

comparison with the water quality results in Appendix A. Water quality parameters for raw water prior 

to treatment were compared with the BC Ministry of Environment Water Quality Guidelines for Drinking 

Water Sources13 in Appendix A, which are also not legally required but provide a good indicator of 

source water quality.  

4.3 Operating permit requirements 

The City’s operating permit issued by Northern Health lists the following conditions: 

 Bacteriological Sampling frequency = Bi-Weekly; 

 Chemical Sampling frequency = Every 13 months; 

 (THMs & HAAs) Disinfection Bi-product Sampling = Quarterly; 

 Test for nitrites and nitrates on a monthly basis; and 

 Maintain accurate and complete results of all tests done in-house and ensure these results are 

verified by a third-party testing company every year. 

                                                           
11

 BC Ministry of Health. 2012. Drinking Water Treatment Objectives (Microbiological) for Surface Water Supplies 
in British Columbia. Retrieved April 18, 2017 from http://www2.gov.bc.ca/assets/gov/environment/air-land-
water/surfacewater-treatment-objectives.pdf.  
 
12

 Health Canada. 2017. Guidelines for Canadian Drinking Water Quality. Retrieved April 13, 2017 from 
http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php 
 
13

 BC Ministry of Environment. 2017. British Columbia Ministry of Environment water quality guidelines form 
drinking water sources. Retrieved April 13, 2017 from http://www2.gov.bc.ca/assets/gov/environment/air-land-
water/water/waterquality/wqgs-wqos/approved-wqgs/bcenv_drinkingwaterguidelines_summarytable.pdf 
 

http://www2.gov.bc.ca/assets/gov/environment/air-land-water/surfacewater-treatment-objectives.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/surfacewater-treatment-objectives.pdf
http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/wqgs-wqos/approved-wqgs/bcenv_drinkingwaterguidelines_summarytable.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/waterquality/wqgs-wqos/approved-wqgs/bcenv_drinkingwaterguidelines_summarytable.pdf
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4.4 Sampling frequency and locations 

Table 3 described the City’s sampling program. In addition to meeting the requirements set out in its 

operating permit, continuous monitoring of select parameters allows operators to identify any 

irregularities and optimize the water treatment process. Electronic readings are incorporated into a 

supervisory control and data acquisition (SCADA) system, and are supported by in-house laboratory 

analysis and third-party laboratory analysis by Maxxam Analytics of Burnaby, BC. For clarification, the 

following terms are used to describe the water sample locations: 

 River Water – water in the wet well at the Arras pumphouse on the Kiskatinaw River, which 

represents the water being pumped into the reservoirs and eventually to the treatment plant; 

 Raw Water – the water coming into the treatment plant once it has passed through the series of 

reservoirs; 

 Finished Water – treated water leaving the WTP; and 

 Distribution Samples – tap water samples collected from five locations in the City in addition to 

samples from the reservoirs, booster station, and WTP, shown in Figure 9. 

 

Figure 9: Distribution Sample location map.  
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Table 3: Water quality parameter sampling frequency and locations. 

Sampling 
frequency 

River Water Raw Water Finished Water 
Distribution 

Samples 

Continuous - Hydrocarbons 
- Turbidity 
- Electrical 

conductivity 
- Temperature 
- Dissolved 

oxygen 

- Turbidity 
- Temperature 
- pH 

- Turbidity 
- Ultraviolet light 

transmittance 
(UVT) 

- Chlorine 
- Temperature 
- pH 

- Chlorine 
(treatment 
plant, 
reservoirs and 
booster 
station only) 

Daily (in-house)  - Turbidity 
- UVT 
- UV 

absorbance 
(UVA) 

- Colour 
- Temperature 
- pH 

- UVT 
- UVA 
- Turbidity 
- Chlorine 
- Colour 
- Temperature 
- pH 

 

Every 7 days - Hardness - Total 
coliforms 

- E. Coli 
- Hardness 

- Total coliforms 
- E. Coli 
- Hardness 

- Chlorine 
(treatment 
plant, 
reservoirs and 
booster 
station only) 

Bi-Weekly/ 
Northern 

Health 

 - Total 
coliforms 

- E.Coli 

 - Chlorine 
- Temperature 
- Total 

coliforms 
- E.Coli 

Monthly - Routine 
chemical 
parameters 

- Hardness 
- Total coliforms 
- Fecal coliforms 
- E.Coli 

- Routine 
chemical 
parameters 

- Hardness 

- Routine 
chemical 
parameters 

- Hardness  
- Total coliforms 
- Fecal coliforms 
- E.Coli 

- THMs (Parkhill 
and Pouce 
Coupe 
reservoirs 
only) 

Semi-annually - Metals 
- Hydrocarbons 

 

- Metals 
- Tannins 

- Metals 
- Tannins 
- Phenols 
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4.5 Northern Health bacteriological sampling procedures and contingencies 

The Distribution Samples described in Section 4.4 are collected every two weeks by Water and 

Environment Operators. Temperature and chlorine residual are measured and recorded at each 

location; chlorine residual is tested using a pocket colourimeter. Water samples are collected in sterile 

bottles using aseptic technique, sealed, identified by location with the time and date, placed in a cooler, 

and delivered to Northern Health for bacteriological testing of total coliforms and E.Coli. In the case of a 

positive result, Northern Health would contact the Senior WTP Operator. Depending on the positive test 

result, the City would institute one or more of the following: 

 Further testing to confirm previous result; 

 Water main flushing to target dead end areas; 

 Investigate the source of contamination; 

 In the case of contamination from an outside source, disinfection would be required; and 

 Initiate Boil Water Advisory if human consumption is at risk. 
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5.0 WATER QUALITY MONITORING RESULTS 

Results of the City’s water quality monitoring program are summarized below. Third-party lab data 

analysis is tabulated and included in Appendix A, and results of the Northern Health bacteria sampling 

program are included in Appendix B. 

5.1 Turbidity 

The Kiskatinaw River is a naturally turbid system primarily due to the easily-erodible fine silts and clays 

which make up much of the surficial geology in its watershed. Turbidity is directly related to water 

velocity and flow, so spikes in turbidity will be seen following snowmelt in spring or summer rain storms, 

which was the case in 2016.14 The City shuts down its pumps and relies on stored water from its 

reservoirs when turbidity exceeds 400 NTU in the river so as to prevent damage to the pumping 

infrastructure and avoid additional treatment costs. In 2016, pumping was suspended for 42 days as the 

region experienced a major flood event in June and several rainy periods over the course of the summer 

and fall. Figure 10 shows River Water turbidity values measured at the Arras pumphouse; turbidity was 

averaged over seven days in order to remove daily fluctuations and show the overall trends. 

 

Figure 10: Turbidity of river water measured at the Arras pumphouse in 2016. Data from June 13- July 1 is 
missing due to a flood event. 

                                                           
14 More information on the Kiskatinaw River hydrology and water quality in 2016 may be found in the Watershed 

Stewardship Program’s 2016 Annual Report, available at www.dawsoncreek.ca/departments/infrastructure/water-

environmental/ watershed-stewardship-program/ 
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Raw Water and Finished Water turbidity for 2016 is shown in Figure 11. Finished Water turbidity levels 

remained under the guideline value of 1 NTU with one exception despite an increase of turbidity in the 

Raw Water beginning in October. The turbidity of 1.7 NTU on November 8, 2016 resulted from a filter 

backwash event, and was not a representative sample of the finished water quality.  

 

Figure 11: Raw Water and Finished Water turbidity over 2016. 
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5.2 Colour 

Raw Water and Finished Water Colour for 2016 is shown in Figure 12. Raw Water colour showed a 

similar trend to turbidity, with an increase in October continuing through December. Colour in Finished 

Water increased in October as well, with two slight exceedances of the guideline value of 15 Colour 

Units in December. 

 

Figure 12: Raw Water and Finished Water colour measurements for 2016. 

5.3 Bacteria 

A total of 80 Raw Water and Finished Water samples were analyzed for total coliforms and E.Coli by City 

staff in-house in 2016. Total coliforms and E.Coli were detected in 30 and 22 of the Raw Water samples, 

respectively; no total coliforms or E.Coli were detected in any of the Finished Water samples. 

No total coliforms, fecal coliforms, or E.Coli were detected in the twelve Finished Water samples 

submitted to the third-party laboratory on a monthly basis (Table A3 of Appendix A). 

A total of 227 samples were submitted to Northern Health for analysis of total coliforms and E.Coli in 

2016, the results of which are included in Appendix B. All the sample results were negative, with the 

exception of one false positive result reported for City Hall on Sept. 14, 2016. The false positive result is 

discussed in more detail in Section 6.2.   
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5.4 Chlorine 

When chlorine is added to water, some of the chlorine reacts with organic material and metals, and is 

not available for disinfection; the amount of chorine left over and available for disinfection is called the 

free chorine residual. The amount of free chlorine residual may fluctuate depending on the amount of 

organic material present, the temperature of the water, and the time required for the water to travel 

from the point of disinfection to where it is being consumed. The Water and Environment Operators try 

to achieve a free chlorine residual between 0.90 mg/L and 1.1 mg/L at the treatment plant and 

reservoirs. This range ensures a free chlorine residual of 0.2 mg/L within the Water Distribution System 

at the far ends of the water system.   

The free chorine residuals at the treatment plant and reservoirs are monitored through an on-line 

analyzer tied into the City’s SCADA system which monitors residual concentrations and ensure the levels 

are within low and high residual alarm set-points. Figure 13 shows chlorine concentrations at the 

treatment plant and treated water reservoirs for 2016. 

 

Figure 13: Monitored chlorine residual concentrations for 2016. 
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Table 4: Distribution Sample chlorine residual measurement results. 

Sample Location 
Number of 

samples 
collected 

Chorine concentration (mg/L) 

Minimum Average Maximum 

1 - WTP*  - - - - 

2 - Alaska booster station 126 0.05 0.56 4.60 

3 - Parkhill reservoir 125 0.36 0.84 1.57 

4 - Pouce Coupe reservoir 125 0.14 0.73 1.53 

5 - Loran reservoir 125 0.34 0.70 0.97 

6 - Bethel Church 24 0.08 0.31 0.60 

7 - City Hall 24 0.08 0.27 0.57 

8 - Liberty Tax 24 0.27 0.57 1.05 

9 - Richardson 24 0.00 0.03 0.08 

10 - Encana Event Centre 24 0.02 0.13 0.43 

              * Shown on Figure 9, not considered part of the distribution system  

5.5 Temperature 

Raw Water and Finished water temperatures are graphed in Figure 14 with the Guidelines for Canadian 

Drinking Water aesthetic objective of 15°C. Water temperature was directly related to atmospheric 

temperatures, peaking at 24°C in July. This temperature range and pattern is considered to be typical. 

 

Figure 14: Raw Water and Finished Water temperature measurements for 2016. 
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5.6 Chemical analyses  

5.6.1 Finished Water results 

Concentrations of all the water quality parameters analyzed were below their respective Guidelines for 

Canadian Drinking Water Quality values, with the exception of the aluminum concentration in one 

sample slightly exceeding the operational guidance value in October. Total hardness ranged from 150 

milligrams per litre (mg/L) to 310 mg/L, which is considered to be hard water, and is associated with 

scaling and precipitation of minerals on plumbing fixtures. Finished Water analysis results are included 

in Tables A1-A4 of Appendix A.  

5.6.2 Distribution Sample results 

Water samples from the Parkhill and Pouce Coupe Reservoirs were analyzed for trihalomethanes (THMs) 

on a monthly basis. Results indicated that concentrations of THMs exceeded the Canadian Drinking 

Water Guideline in all but two of the samples (Table A5 of Appendix A). Upgrades to the WTP scheduled 

for June 2017 are planned specifically to reduce levels of THMs (Section 7.5.2)  

5.6.3 Raw Water results 

Concentrations of total organic carbon (TOC) exceeded the BC Guidelines for Drinking Water Sources in 

all the samples analyzed. Sources of TOC include the decay of natural organic material in the Kiskatinaw 

River Watershed. True colour exceeded the guideline value in six of the samples, and pH slightly 

exceeded the recommended range in one sample. Hardness ranged from 161 mg/L to 301 mg/L (Table 

A6 of Appendix A). 

Concentrations of metal parameters were all below BC Guideline values with the exception of a slight 

exceedance of aluminum in one sample (Table A7 of Appendix A).  

5.6.4 River Water results 

True colour exceeded BC Guidelines for Drinking Water Source values for colour in all but two samples, 

with a high of 231 Colour Units measured in August. TOC was not analyzed. Hardness ranged from 

156 mg/L to 347 mg/L. Remaining routine parameters were below guideline values (Table A8 of 

Appendix A). 

Concentrations of aluminum exceeded the aesthetic objective guideline value for in all three samples 

analyzed. The concentrations of the other metal parameters analyzed were below guideline values 

(Table A9 of Appendix A). 

Fecal coliform concentrations ranged from one to a high of 1,400 colony-forming units (CFU)/100 mL in 

August while total coliforms ranged from 70 to a high of 10,000 CFU/100 mL in March. There is no 

guideline for coliforms in raw water receiving complete treatment (Table A10 of Appendix A). 

Concentrations of all hydrocarbons analyzed were below laboratory detection limits (Tables A11 to A13 

of Appendix A). 
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5.6.5 Summary 

Results of the 2016 water quality monitoring program indicated water from the Kiskatinaw River to be 

generally of good quality but with elevated aluminum, colour, and TOC content in comparison with the 

BC Guidelines for Drinking Water Sources. Sources of TOC and colour include the decay of natural 

organic material in wetlands present in the Kiskatinaw River Watershed.  

 The City’s water treatment process effectively removed turbidity, colour, and bacteria from the Finished 

Water, although colour was briefly elevated following an increase in colour and turbidity in the Raw 

Water in October. THMs were elevated in the Distribution Samples, likely as a result of the TOC content 

of the Raw Water.           
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6.0 OPERATIONAL CHANGES AND EVENTS 

6.1 Operational adaptations 

As described in Sections 5.1 above, 2016 was a year with high precipitation rates and a large flood event 

in June. High water levels and flows resulted in higher than normal turbidity in the Kiskatinaw River and 

the City’s raw water, and was likely also related to the elevation in colour. Turbidity and colour of raw 

water began increasing in October 2016, resulting in two exceedances of the Guidelines for Canadian 

Drinking Water Quality aesthetic objective for colour in December (Figure 12). 

The following adaptations were made to the water treatment process in order to address the change in 

raw water quality. Refer to Section 3.3 for a description of the water treatment process. 

1. Filter-aid (an additive used to improve the filtration process) was added to the raw water prior 

to clarification.  

2. The main clarifier in the WTP was brought online. The main clarifier had not been needed in 

over five years. 

3. The coagulant dosage rate was increased. 

4. Additional GAC filtration material was incorporated in the filter banks, increasing the thickness 

of the filter medium 30 cm. 

The adaptions to the water treatment process were successful, and the colour of Finished Water 

decreased by the end of December (Figure 12).   

6.2 False positive on bacteriological test result 

In October of 2016, the Senior WTP Operator was informed of a positive result of total coliforms and 

E.Coli in one of the distribution samples. The contingency steps described in Section 4.5 were 

implemented, and the sample was re-tested. During the investigation, it was revealed that the water 

sample containing the E.Coli was in fact a Raw Water sample which had been misread by the lab 

performing the analysis, and was confirmed as a false positive. 

6.3 Complaints 

The Water and Environmental Department received very few complaints in 2016. 

One complaint of high chlorine was received from a resident at Southview Care Home. City staff 

responded by measuring the chorine residual at the facility and reducing the rate of chlorine added to 

the Loran reservoir.   

Two complaints for water colour were recorded in November and December; these complaints 

corresponded with the elevated colour and water treatment process adaptions described in Section 6.1 

above.  
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7.0 SYSTEM MAINTENANCE AND UPGRADES 

7.1 Raw water management and treatment plant maintenance 

Highlights of maintenance activities completed by the City’s Water and Environmental Department 

include: 

 Backwashing of GAC filtration material; 

 Inspection of all raw water lines and air valves; 

 Repair of a leak in Lungul reservoir building; 

 New chlorine injection quill installation at Loran reservoir; 

 WTP sludge pond clean out; 

 Repair of waste valve from adsorption clarifier; 

 Arras pumphouse hydrocarbon sensor rebuilt ; 

 Chlorine and pH sensor replacement at Pouce Coupe reservoir and WTP; 

 Repair of faulty pumps at Parkhill reservoir; 

 Accuracy of water sales flow meters tested; 

 Dam safety inspections on raw water reservoirs completed; and 

 SCADA improvements implemented for more accurate and reliable communications between 

facilities. 

7.2 Distribution system maintenance 

Maintenance of the water distribution system within the City is completed by the Public Works/Utilities 

Department. Work completed in 2016 is described below: 

 Fire hydrants – Checked and flushed all the fire hydrants in the City (total of 475) as part of an 

annual maintenance program to ensure the hydrants are in good working order and free of 

leaks. 

 Leak detection and repair – Responded to two reports of water mains leaks. The leaks were 

located and repaired by City staff. 

 Water mains line strikes – Two line strikes were reported. The pipelines were repaired following 

the incidents. 

 Ongoing maintenance – Three water mains valves were repaired or replaced, and debris was 

removed from a fourth water main valve. 

7.3 Cross-connection control 

Highlights of cross-connection control activates completed in 2016 include: 

 Training of additional operator in cross-connection control (Gord Mielke) 

 Cross-connection survey performed at the WTP 
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7.4 Operator training 

Table 5 shows a summary of Water and Environmental Department staff certification and qualifications. 

Table 5: Staff certification and qualifications. 

Shawn Dahlen, AScT 
Director of Infrastructure 

Water and Environment Department 

Public Works/Utilities Department 

Gerritt Lacey, CET 
Utilities Manager 

Al Peters 
 Level I Water Distribution 
 Level I Wastewater Collection 
 Small Water Systems (SWS) 
 Small Waste Water Systems (SWWS) 

 

  

John Kalinczuk, PO, CTech (On leave of absence) 
Water Resource/Environment Manager 

 Level IV Water treatment 
 Level IV Water Distribution 
 Level II Wastewater Treatment 
 Level II Wastewater Collection 

Dan McMillan 
Senior Water and Environment Operator 

 Level IV Water Treatment 
 Level III Wastewater Treatment 
 Level II Water Distribution 

 

Brian Farquhar 
Water and Environment Operator 

 Level II Wastewater Collection 
 Level I Water Distribution 
 SWWS 

Jon Kocis 
Water and Environment Operator 

 Level I Water Treatment 
 Level I Wastewater Treatment 

Gordon Mielke, BCIT Grad Tech 
Water and Environment Operator 

 Level I Wastewater Treatment 
 Certified Cross Connection Control Tester 

Becky Mykytuk, BA, Water Quality Student  
Water and Environment Operator 

 Water Treatment Level I 

Chelsea Mottishaw, B.A., P.Ag 
Watershed Coordinator 

Ekaterina Daviel, M.Env.Sc., A.Ag. 
Watershed Technician  
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7.5 Capital projects 

7.5.1 Treated water reservoir 

Construction of an additional 3,800 m3 treated water reservoir and pumphouse adjacent to the WTP 

began in June of 2016, and is estimated to be completed by June 2017. The treated water reservoir 

would provide additional water storage for fire flows, peak water demand, and WTP maintenance. 

7.5.2 Water treatment plant expansion/process improvements 

Expansion works for the WTP is expected to start in June of 2017 and will increase water treatment 

capacity from approximately 9,500 m3 per day to 14,500 m3 per day. Improvement in finished water 

quality is also an objective of the plant expansion, specifically the removal of disinfection byproducts 

such as trihalomethanes (THMs) and haloactetic acids. Process improvements incorporated into the 

WTP expansion will improve the quality of the treated water by increasing the removal rate of total 

organic carbon (TOC) in the raw water. 

7.5.3 Raw water reservoir 

Construction of an additional 1,000,000 m3 raw water reservoir is expected to begin in June 2017. The 

new reservoir will be located west of the Trail reservoirs and provide up to 154 days of water use by the 

City. 
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8.0 WATER USAGE 

Water usage data for City was collated and analyzed in March 2017 in support of the City’s Water 

Strategy and in aid of water conservation programming. Results indicated annual treated water usage in 

the City has decreased since 2008, declining from 2.5 million m3 to 2.1 million m3 in 2016 (Figure 15). 

Total water use in litres per capita per day (lpcd) also decreased from 579 lpcd in 2008 to 465 lpcd in 

2016, which meets the City’s target value of 467 lpcd by 2020 (Figure 16). Residential water use for the 

City decreased from 225 lpcd in 2008 to 181 lpcd in 2016, and was below 2011 BC and Canadian 

averages 

Water usage fractions have remained relatively constant over time with approximately 37% of treated 

water being used for residential purposes, 30% used commercially, 15% used by private industry, 10% 

used by City operations, and 3% supplied wholesale to the Village of Pouce Coupe (Figure 15). 

Unaccounted water use ranged from 2 to 16% over 2011 to 2016, with the high of 16% occurring in 2014 

as a result of a major water main leak which was located and repaired. The City’s unaccounted water 

use is comparable to national averages and may be attributed to water main leaks, flows to unmetered 

facilities, and inaccuracies in estimations.  

Since 2013, approximately 30-45% of water demand by private industry has been met by the City’s 

Reclaimed Water Facility. The facility has been operating below 20% of its designed capacity from 2012 

to 2016. 

.  



Page 32 

 
City of Dawson Creek 2016 Drinking Water Quality Annual Report 

 

 

Figure 15: Dawson Creek treated water usage by sector for 2008 and 2011-2016 

 

Figure 16: Dawson Creek and Pouce Coupe total treated and Dawson Creek residential water use in lpcd for 2008 
and 2011-2016 
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9.0 EMERGENCY RESPONSE 

The City has prepared an Emergency Response Plan for the City’s raw water storage, supply, treatment, 

and water distribution systems. The Emergency Response Plan has been endorsed by the City of Dawson 

Creek Fire Department, RCMP, Ministry of Environment, Village of Pouce Coupe, and Northern Health. 

The Emergency Response Plan is scheduled for review and update at the end of each year. Dam 

emergency response plans have been prepared for all of the raw water reservoirs, and have been 

submitted to the Dawson Creek Fire Department and provincial Dam Safety Officer. 

The SCADA system is used to alert operators of high and low alarms on water level, pressure, and water 

quality monitoring sensors within the WTP, the treated and raw water reservoirs, booster stations, and 

Arras pumphouse.   

9.1 Contact information 

The City Water and Environment and Utilities Departments are responsible for the operation and 

maintenance of the water supply system, from source to tap. The following people may be contacted in 

regards to any concerns with the management, operations or system maintenance of the City’s water 

supply system: 

Table 6: Contact information. 

Title Name Telephone 

Director of Infrastructure Shawn Dahlen 250-784-3600 

Senior WTP Operator Dan McMillan 250-782-3114 

Utilities Manager Gerritt Lacey 250-784-3623 
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10.0 CONCLUSIONS 

1. Water quality monitoring results for 2016 indicated that the drinking water supplied by the City 

is of good quality and safe to drink. Water quality data for treated water were within both the 

Guidelines for Canadian Drinking Water Quality and the BC Drinking Water Protection 

Regulation with the exceptions of aluminum (one exceedance of the operational guidance 

value), temperature in the summer months (aesthetic objective), colour (aesthetic objective), 

and trihalomethanes.   

2. One positive result for total coliform and E.Coli reported by Northern Health was confirmed to 

be a false positive upon investigation.  

3. Colour and turbidity of raw water entering the water treatment plant were higher than normal 

from October to December, possibly due to large rain events and high water levels in the 

Kiskatinaw River Watershed.  

4. Operational changes to the water treatment process were made, which successfully reduced the 

colour of the treated water. 

5. Treated water hardness ranged from 150 mg/L to 310 mg/L, which is considered to be “hard 

water”. 

6. Raw water quality was generally good but with elevated aluminum, colour, and total organic 

carbon (TOC) content in comparison with the BC Guidelines for Drinking Water Sources. Sources 

of TOC include decaying natural organic matter in the Kiskatinaw River Watershed. 

7. Expansion works for the WTP is expected to start in June of 2017 and will increase water 

treatment capacity from approximately 9,500 m3 per day to 14,500 m3 per day. Improvement in 

finished water quality is also an objective of the plant expansion, specifically the removal of 

disinfection byproducts such as trihalomethanes. Process improvements incorporated into the 

WTP expansion will improve the quality of the treated water by increasing the removal rate of 

TOC in the raw water. 

8. The Water and Environment Department received few complaints in 2016. Complaints received 

were related to chlorine and colour, and were investigated and rectified. 
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11.0 GLOSSARY OF TERMS 

Adsorption – adhesion of impurities to a surface. 

Aesthetic objective – limit applied to substances or drinking water characteristics which may affect its 

acceptance by consumers or interfere with treatment processes, but are not otherwise harmful. 

Alkalinity – the capacity of water to neutralize an acid or measure of how much acid can be added to a 

liquid without causing a significant change in pH. 

Anthracite – a hard, angular form of coal/carbon. 

Bacteria – many different types of bacteria are found in drinking water. Most municipal treated supply 

of water is essentially free of all bacteria due to treatment techniques and the addition of chlorine. 

Some bacteria can be resistant to the addition of chlorine, therefore, other techniques are used such as 

ultra-violet light which destroys their DNA and prevents them from reproducing.  

Bacteriological parameters – refers to the measurement of bacteria. 

Canadian Drinking Water Quality Guidelines – Standards established by Health Canada that 

recommend the maximum acceptable concentrations and aesthetic objectives for physical, chemical, 

microbiological and radiological substances in drinking water. 

CCME (Canadian Council of Ministers of the Environment) – minister-led intergovernmental forum for 

collective action on environmental issues of national and international concern. 

CFU (colony-forming unit) – refers to individual colonies of bacteria, yeast, or mold. Colonies are masses 

of individual cells of the same organism and are cultivated in order to detect the presence of bacteria.  

CFU/100mL – a measure of bacteria concentration in terms of the number of CFU present in 100 

millilitres of water. 

Chemical parameter – properties of water relating to molecular composition such as mineral and metal 

concentrations. 

Chlorine – the chemical is widely used in water treatment and comes in many forms such as gas, liquid 

(sodium hypochlorite) and solid (calcium hypochlorite). 

Chlorine demand – the amount of chlorine consumed in reactions with dissolved and particulate 

materials and inorganic ammonia in the water. 

Chlorine dosing – the quantity of chlorine added to the water expressed in milligrams per liter (mg/L). 

Clarifier – settling tanks built with mechanical means of removing solids being deposited by 

sedimentation (settling out of solution). 

cm – centimeter, measure of distance, equivalent to 1/100th or 0.01 meters. 
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Coagulant – a substance that causes coagulation. 

Coagulation – “clotting” that occurs when suspended sediment is destabilized, allowing it to flocculate 

into clumps which settle out of solution. 

Coliform bacteria – a group of bacteria that are found in human and animal intestines. These bacteria 

are considered indicator organisms to show the presence of fecal contamination in the water with the 

possibility of pathogenic bacteria. 

Colour – Water colour is often a result of naturally occurring dissolved organic substances, minerals, or 

metals, which may interfere with disinfection and cause the water to be aesthetically unacceptable to 

consumers. Distilled or “pure” water that is perfectly clear has a colour of zero colour units. 

Conductivity – measure of the ability of water to conduct electricity, related to the presence of salts 

with higher conductivity indicating a higher salt concentration. 

Contact time – the time from when chlorine is added to the time the water reaches the first customers. 

Contaminant – a substance that infects or worsens the quality and safety of water. 

Cryptosporidium – An intestinal parasite that is found in water. If the parasite is not properly destroyed 

through treatment process, it can cause nausea, diarrhea and abdominal pain in humans. 

Cyst – a tough protective capsule enclosing an organism 

Disinfection – a process used to eliminate any harmful substance or micro-organisms in water. 

DNA (Deoxyribonucleic Acid) – molecule that carries genetic instructions used in the growth, 

development, functioning, and reproduction of living organisms. 

Drinking Water Protection Regulation – defines the regulatory standards under the Provincial Water 

Act that must be met to ensure water is safe to drink and fit for domestic (household) use. 

Escherichia coli (E.Coli) – bacteria present in the intestine and feces of warm blooded animals. E.Coli is a 

member species of the fecal coliform group indicator bacteria. 

Fecal – relating to feces or excrement (human or animal waste). 

Fecal coliform – A subgroup of total coliform bacteria distinguished in laboratory tests with elevated 

temperature. Used as an indicator organism for potential waterborne disease risk. 

Finished Water – Water that has passed through all processes in the water treatment plant and is ready 

to be delivered to consumers. 

Flocculation – the process by which individual particles clot together to form larger clumps. 

Free chlorine – the quantity of chlorine not consumed in reactions with microorganisms or organic 

matter. Referred to as chlorine residual and measured in mg/L. 
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GAC (granulated activated carbon) – filter media composed of carbon super-heated to increase its 

surface area, improving its capacity for impurity removal. 

Giardia Lamblia – a common protozoan found in water contaminated from animal droppings. This 

protozoan can cause contagious waterborne disease categorized by acute diarrhea. The specific 

protozoan is cyst forming and is very resistant to chlorine. 

HAAs (haloacetic acids) – organic chemicals formed as byproducts of a chemical reaction between 

organic compounds and chlorine during disinfection. HAAs refers to the total of monochloroacetic 

acid (MCA), dichloroacetic acid (DCA), trichloroacetic acid (TCA), monobromoacetic acid (MBA) and 

dibromoacetic acid (DBA). The MAC is based on the health effects of DCA, and is dependent on the 

ability to achieve HAAs levels in the distribution system without compromising disinfection. Measured in 

mg/L. 

Hardness – a characteristic of natural water due to presence of dissolved calcium and magnesium, 

results in scaling from the precipitation of minerals on plumbing fixtures and pipes. Measured as calcium 

carbonate (CaCO3) equivalent in mg/L. 

Inactivation – to destroy or ensure the loss of the ability to cause disease. 

km – kilometers, measure of distance, equivalent to 1,000 m.  

L – litres, measure of volume.  

Log – refers to a 10-fold increase. For example, 3-log refers to 10 x 10 x 10 (10 multiplied by itself three 

times), equal to 1,000.  

lpcd – litres per capita (person) per day. 

m3 – cubic meter, measure of a volume equivalent to 1 m x 1 m x 1 m or 1,000 liters. 

MAC (Maximum allowable concentration) - health-related limits which refer to the maximum 

acceptable concentration of a substance known or suspected of causing negative effects on human 

health. 

mg – milligram, equals 1/1000th of a gram or 0.001 grams. 

mg/L – milligrams per litre, used to represent a concentration or amount of substance (mass) present in 

one litre of water. 

nm – nanometer, measure of distance, equivalent to 10-9 or one billionth of a meter. 

NTU (Nephelometric Turbidity Units) – standard unit of measurement for turbidity in water. It detects 

the amount of light that is scattered by fine suspended particles in the water column. 

Parameter – Variety of physical, chemical, biological, or radiological impurities present in water. 
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pH – expression of the acidity of a solution by the negative logarithm of the hydrogen ion concentration; 

pH is scaled 1 -14 with 1 being very acidic and 14 being very basic. A pH of 7 is neutral and indicates the 

presence of equal concentration of free hydrogen and free hydroxide ions.  

Physical parameters – often observed properties such as colour, taste, and odour. 

Precipitation – a) Water falling to the earth as rain, snow, hail, etc. b) The creation of a solid from 

previously dissolved minerals, for example salt crusts left behind after salt water has evaporated. 

Routine parameters – includes a number of physical and chemical parameters measured as part of 

“routine” water characterization. Routine parameters include pH, conductivity, alkalinity, colour, 

nitrogen compounds, turbidity, TOC and others. 

s – seconds. 

SCADA – supervisory control and data acquisition, refers to the computer system used by the City to 

continuously monitor the water supply infrastructure and alert operators of alarms. 

THMs (trihalomethanes) – organic chemicals formed as byproducts of a chemical reaction between 

organic compounds and chlorine during disinfection. THM refers to the total of chlorodibromomethane, 

chloroform, bromodichloromethane and bromoform. The MAC for THM is based on the health effects of 

chloroform. Measured in mg/L. 

Total coliform – an indicator organism mostly of intestinal origin used to appraise the microbiological 

risks to drinking water. Measured in CFU/100ml. 

Total chlorine – the total amount of chlorine in solution, which includes the chlorine demands as well as 

the residual chlorine. Measured in mg/L. 

TOC (total organic carbon) – represents the sum of organic matter present in water, which includes 

decaying organic material, algae, tannins, and plant material. Measured as a concentration in mg/L.  

Turbidity – a measurement of how cloudy or murky water is as a result of the presence of suspended 

sediment or organic matter. Its measurement relates to the optical property of water that causes light 

to be scattered and absorbed in a cloudy sample, not a straight line, Turbidity is measured as NTU 

(Nephelometric Turbidity Units). 

UVT (ultraviolet transmittance) – measurement of the amount of ultraviolet light that passes through a 

water sample in comparison with the amount of light that passes through a pure water sample 

expressed as a percentage (%/cm). UVT determines the effectiveness of UV disinfection, with higher 

UVT (closer to 100%) having greater effectiveness.  

UVA (Ultraviolet absorbance) – measures how much UV light is absorbed by a water sample in 

comparison with a pure water sample. Measured in absorbance units (AU) per cm. 

WTP – Water treatment plant. 
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26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16 19-Dec-16
10:16 AM 10:36 AM 11:06 AM 10:20 AM 11:15 AM 10:05 AM 10:33 AM 10:17 AM 09:55 AM 10:05 AM 09:25 AM 07:50 AM

CONVENTIONALS
Transmittance at 254nm 73.1 74.3 77.3 80.1 81.8 81.9 79.2 75.2 71.8 67.1 64.4 NG %T/cm
Misc. Inorganics
UV absorbance (254nm) 0.129 0.112 0.096 0.088 0.087 0.124 0.144 0.173 0.191 NG AU/cm
ANIONS
Nitrite (N) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 (1) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 1 mg/L
Calculated Parameters
Total Hardness (CaCO3) 267 286 310 282 268 224 201 181 150 199 199 NG mg/L
Nitrate (N) 0.110 0.094 0.085 0.046 0.059 0.089 0.082 0.111 0.209 0.280 0.333 0.275 10 mg/L
Misc. Inorganics
Fluoride (F) 0.086 0.093 0.074 0.074 0.084 0.086 0.081 0.08 0.086 0.071 0.072 1.5 mg/L
Alkalinity (Total as CaCO3) 261 290 302 273 260 207 198 178 170 179 178 NG mg/L
Total Organic Carbon (C) 9.34 7.68 6.06 5.62 5.37 5.55 6.43 7.39 6.84 10.2 9.59 NG mg/L
Alkalinity (PP as CaCO3) 4.19 5.25 2.85 4.31 4.53 0.79 2.16 <0.50 <0.50 <0.50 <0.50 NG mg/L
Bicarbonate (HCO3) 308 341 362 322 306 251 237 217 207 219 217 NG mg/L
Carbonate (CO3) 5.03 6.30 3.42 5.17 5.44 0.94 2.59 <0.50 <0.50 <0.50 <0.50 NG mg/L
Hydroxide (OH) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NG mg/L
Anions
Dissolved Sulphate (SO4) 12.6 12.8 13.0 12.2 13.3 13.8 14.3 14 16 14.8 14.9 500 2 mg/L
MISCELLANEOUS
True Colour 11.5 5.2 5.1 <5.0 <5.0 <5.0 (1) <5.0 <5.0 7.6 5.9 7.9 15 2 Col. Unit
Nutrients
Nitrate plus Nitrite (N) 0.110 0.094 0.085 0.046 0.059 0.089 (1) 0.082 0.111 0.209 0.280 0.333 0.275 NG mg/L
Physical Properties
Conductivity N/A N/A N/A N/A N/A 375 374 NG uS/cm
pH 8.41 8.41 8.33 8.41 8.41 8.23 8.27 8.05 7.0-10.5 pH
Physical Properties
Total Dissolved Solids 306 274 300 302 262 246 236 218 208 208 226 500 2 mg/L

Turbidity <0.10 0.14 0.11 0.10 <0.10 <0.10 <0.10 <0.10 0.17 0.34 0.33

0.3 NTU in 95% of 
measurements per 

month, never to 
exceed 1.0 NTU

NTU

1 Maximum Accepatable Concentration unless otherwise noted
2 Aesthetic Objective

Parameter is below guideline value

N/A = Not analyzed
NG = No Guideline
CaCO3 = Calcium carbonate
%T/cm = percentage of light transmitted
AU/cm = Absorbance units per centimeter
mg/L = milligrams per litre
Col. Unit = Colour unit
uS/cm = microSiemens per centimeter
NTU = Nephelometric Turbidity Unit
nm = nanometer 

(1) Sample analysed past recommended hold time.

Table A1: Finished Water third party laboratory results - routine parameters

Guidelines for 
Canadian 

Drinking Water 
Quality1

Units
Finished Water Sample Date and Time

Parameter



26-Jan-16 16-Feb-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 31-Oct-16 30-Nov-16

10:16 AM 11:30 AM 10:36 AM 11:06 AM 10:20 AM 11:15 AM 10:05 AM 10:33 AM 10:17 AM 09:55 AM 10:05 AM 10:05 AM 09:25 AM
Total Metals by ICP
Total Aluminum (Al) 0.088 0.0615 0.109 0.1 2 mg/L
Total Antimony (Sb) <0.050 <0.0005 <0.0005 0.006 mg/L
Total Arsenic (As) <0.030 0.00039 <0.030 0.00054 0.010 mg/L
Total Barium (Ba) 0.195 0.197 0.111 1.0 mg/L
Total Beryllium (Be) <0.0030 <0.0001 <0.0001 NG mg/L
Total Bismuth (Bi) <0.050 <0.001 <0.001 NG mg/L
Total Boron (B) 0.012 <0.05 <0.05 5 mg/L
Total Cadmium (Cd) <0.0050 0.000025 <0.00001 0.005 mg/L
Total Chromium (Cr) <0.010 <0.001 <0.001 0.05 mg/L
Total Cobalt (Co) <0.020 <0.0005 <0.0005 NG mg/L
Total Copper (Cu) <0.020 0.00156 0.00133 1.0 3 mg/L
Total Iron (Fe) <0.010 <0.01 <0.01 0.3 3 mg/L
Total Lead (Pb) <0.030 <0.0002 <0.0002 0.010 mg/L
Total Lithium (Li) <0.020 <0.005 <0.005 NG mg/L
Total Manganese (Mn) <0.0030 <0.001 <0.0030 <0.001 NG mg/L
Total Molybdenum (Mo) <0.020 <0.001 <0.001 NG mg/L
Total Nickel (Ni) <0.020 0.0015 0.0011 NG mg/L
Total Phosphorus (P) <0.050 NG mg/L
Total Selenium (Se) <0.10 0.00016 0.00011 0.05 mg/L
Total Silicon (Si) 1.71 2.6 0.33 NG mg/L
Total Silver (Ag) <0.010 <0.00002 <0.00002 NG mg/L
Total Strontium (Sr) 0.298 0.315 0.209 NG mg/L
Total Thallium (Tl) <0.000005 <0.00005 NG mg/L
Total Tin (Sn) <0.030 <0.005 <0.005 NG mg/L
Total Titanium (Ti) <0.0050 <0.005 <0.005 NG mg/L
Total Uranium (U) 0.00059 0.00047 0.02 mg/L
Total Vanadium (V) <0.010 <0.005 <0.005 NG mg/L
Total Zinc (Zn) <0.0050 <0.005 <0.005 5.0 3 mg/L
Total Zirconium (Zr) <0.020 <0.0005 <0.0005 NG mg/L
Total Calcium (Ca) 74.7 81.8 80.5 87.8 79.7 75.4 61.9 53.7 48.4 39.3 54.8 49.6 55.1 NG mg/L
Total Magnesium (Mg) 19.5 20.8 20.5 21.9 20.1 19.4 16.9 16.3 14.6 12.6 15.2 13.6 14.9 NG mg/L
Total Potassium (K) 1.90 1.24 1.35 NG mg/L
Total Sodium (Na) 12.8 12.3 8.48 200 3 mg/L
Total Sulphur (S) 4.42 4.4 4.8 NG mg/L
Total Mercury (Hg) <0.010 <0.010 1 ug/L

1 Maximum Accepatable Concentration unless otherwise noted
2 Operational Guidance Value
3 Aesthetic Objective

Parameter is below guideline value
Lab detection limit exceeds guideline value
Parameter exceeds guideline value

NG = No Guideline
ICP = Inductively Coupled Plasma
mg/L = milligrams per litre
ug/L = micrograms per litre

UnitsParameter
Finished Water Sample Date and Time Guidelines for 

Canadian 
Drinking Water 

Quality1

Table A2: Finished Water third party laboratory results - metal parameters



26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16
10:16 AM 10:36 AM 11:06 AM 10:20 AM 11:15 AM 10:05 AM 10:33 AM 10:17 AM 09:55 AM 10:05 AM 09:25 AM

Microbiological Param.
E. coli <2 none detectable/100 mL CFU/100mL
Fecal Coliforms <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 none detectable/100 mL CFU/100mL

Total Coliforms <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

At least 90% of samples with 
none/100 mL and no samples 

with more than 10 total 
coliforms/100 mL

CFU/100mL

1 BC Drinking Water Protection Regulations Schedule A

Parameter is below guideline value

mL = millilitres
CFU = colony-forming units

Parameter
BC Potable Water Quality 

Standard1 Units
Finished Water Sample Date and Time

Table A3: Finished Water third party laboratory results - bacteriological parameters



16-Feb-16 31-Oct-16
11:30 AM 10:05 AM

MISCELLANEOUS
Tannins and Lignins 0.20 0.26 NG mg/L

1 Maximum Accepatable Concentration unless otherwise noted

mg/L = milligrams per litre
NG = No Guideline

Guidelines for Canadian 
Drinking Water Quality1 UnitsParameter

Finished Water Sample Date and Time

Table A4: Finished Water third party laboratory results - tannins and lignins 



26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16
08:00 AM 08:20 AM 08:00 AM 08:45 AM 08:40 AM 10:55 AM 09:35 AM 08:10 AM 12:20 PM 11:05 AM 10:50 AM

Volatiles
Chloroform 190 170 140 140 140 140 180 170 230 200 280 NG ug/L
Chlorodibromomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NG ug/L
Bromodichloromethane 3.7 3.5 3.4 3.2 3.5 3.6 3.9 3.2 4.2 3.3 3.6 NG ug/L
Bromoform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NG ug/L
Trihalomethanes (THM) 2 194 174 143 143 144 144 184 173 234 203 284 100 ug/L
Surrogate Recovery (%)
1,4-Difluorobenzene (sur.) 101 102 97 103 100 103 103 105 100 97 103 NG %
4-Bromofluorobenzene (sur.) 94 99 87 87 88 103 88 80 105 90 74 NG %
D4-1,2-Dichloroethane (sur.) 99 104 88 87 99 106 105 93 113 94 100 NG %

26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16
08:20 AM 08:45 AM 08:30 AM 09:05 AM 09:00 AM 10:35 AM 10:00 AM 08:45 AM 11:30 AM 10:40 AM 11:15 AM

Volatiles
Chloroform 150 110 94 90 110 120 170 170 240 180 230 NG ug/L
Chlorodibromomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NG ug/L
Bromodichloromethane 3.3 2.9 2.6 2.6 3 3.1 3.5 2.9 4 2.7 3.3 NG ug/L
Bromoform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NG ug/L
Trihalomethanes (THM) 2 153 113 97 93 113 123 174 173 244 183 233 100 ug/L
Surrogate Recovery (%)
1,4-Difluorobenzene (sur.) 99 99 101 105 99 104 104 106 99 98 104 NG %
4-Bromofluorobenzene (sur.) 92 96 88 92 90 104 93 82 107 91 83 NG %
D4-1,2-Dichloroethane (sur.) 96 100 88 99 99 105 106 88 112 96 102 NG %

1 Maximum Accepatable Concentration unless otherwise noted
2 Trihalomethanes calculated from sum of chlorodibromomethane, chloroform, bromodichloromethane and bromoform

Parameter is below guideline value
Lab detection limit exceeds guideline value
Parameter exceeds guideline value

ug/L = micrograms per litre
NG = No Guideline

Table A5: Distribution Sample third party laboratory results - THM parameters

Parameter

Parameter
Guidelines for 

Canadian Drinking 
Water Quality1

Units

Guidelines for 
Canadian Drinking 

Water Quality1
Units

Parkhill Water Sample Date and Time

Pouce Coupe Water Sample Date and Time



26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16 19-Dec-16
10:00 AM 10:24 AM 10:54 AM 10:00 AM 10:50 AM 09:45 AM 10:17 AM 10:02 AM 09:40 AM 09:49 AM 09:33 AM 07:35 AM

CONVENTIONALS
Transmittance at 254nm 64.6 65.7 68.3 72.0 72.5 71.8 67.9 62 63.8 52.9 48.3 NG %T/cm
Misc. Inorganics
UV absorbance (254nm) 0.183 0.165 0.142 0.140 0.144 0.208 0.195 0.277 0.316 NG AU/cm
ANIONS
Nitrite (N) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 (1) <0.0050 0.0053 0.0053 0.0119 0.0096 0.0066 1.0 mg/L
Calculated Parameters
Total Hardness (CaCO3) 270 295 315 253 221 219 200 121 175 177 206 NG mg/L
Nitrate (N) 0.072 0.076 0.063 <0.020 <0.020 <0.020 <0.020 0.061 0.083 0.117 0.197 0.176 10 mg/L
Misc. Inorganics
Alkalinity (Total as CaCO3) 263 291 301 273 259 205 197 174 161 177 182 NG mg/L
Total Organic Carbon (C) 9.97 7.85 6.11 6.46 6.27 6.87 8.04 9.45 8.11 12.2 12.2 4.0 mg/L
Alkalinity (PP as CaCO3) 4.75 4.04 <0.50 4.41 7.62 3.79 5.25 1.57 1.54 <0.50 <0.50 NG mg/L
Bicarbonate (HCO3) 310 345 367 322 298 240 228 208 192 216 222 NG mg/L
Carbonate (CO3) 5.70 4.85 <0.50 5.29 9.14 4.55 6.30 1.88 1.85 <0.50 <0.50 NG mg/L
Hydroxide (OH) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NG mg/L
MISCELLANEOUS
True Colour 23.5 11.3 12.4 36.7 11.4 9.5 (1) 11.0 16.6 38.0 23.1 26.1 15 2 Col. Unit
Nutrients
Nitrate plus Nitrite (N) 0.072 0.076 0.063 <0.020 <0.020 <0.020 (1) <0.020 0.066 0.088 0.129 0.207 0.182 NG mg/L
Physical Properties
Conductivity 479 526 552 500 475 407 373 349 338 354 358 NG uS/cm
pH 8.44 8.36 8.31 8.34 8.51 8.36 8.25 8.22 6.5-8.5 pH
Physical Properties
Total Dissolved Solids 298 276 308 272 268 240 218 212 198 204 220 NG mg/L

Turbidity 1.97 2.69 2.72 6.10 2.95 1.8 1.22 1.56 3.00 8.22 4.23 10% of background NTU

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)
2 Aesthetic Objective

Parameter is below guideline value
Parameter exceeds guideline value

N/A = Not analyzed
NG = No Guideline
CaCO3 = Calcium carbonate
%T/cm = percentage of light transmitted
AU/cm = Absorbance units per centimeter
mg/L = milligrams per litre
Col. Unit = Colour unit
uS/cm = microSiemens per centimeter
NTU = Nephelometric Turbidity Unit
nm = nanometer

(1) Sample analysed past recommended hold time.

Raw Water Sample Date and Time
Parameter

BC Guidelines for 
Drinking Water 

Sources1
Units

Table A6: Raw Water third party laboratory results - routine parameters



26-Jan-16 16-Feb-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 27-Oct-16 30-Nov-16
10:00 AM 11:00 AM 10:24 AM 10:54 AM 10:00 AM 10:50 AM 09:45 AM 10:17 AM 10:02 AM 09:40 AM 09:49 AM 11:20 AM 09:33 AM

Total Metals by ICP
Total Aluminum (Al) 0.069 0.0645 0.207 0.2 mg/L
Total Antimony (Sb) <0.050 <0.0005 <0.0005 NG mg/L
Total Arsenic (As) <0.030 0.00042 0.0009 0.010 mg/L
Total Barium (Ba) 0.217 0.217 0.132 NG mg/L
Total Beryllium (Be) <0.0030 <0.0001 <0.0001 NG mg/L
Total Bismuth (Bi) <0.050 <0.001 <0.001 NG mg/L
Total Boron (B) 0.012 <0.05 <0.05 5.0 mg/L
Total Cadmium (Cd) <0.0050 0.000101 0.000016 NG mg/L
Total Chromium (Cr) <0.010 <0.001 <0.001 NG mg/L
Total Cobalt (Co) <0.020 <0.0005 <0.0005 NG mg/L
Total Copper (Cu) <0.020 0.0214 0.00565 0.5 2 mg/L
Total Iron (Fe) 0.063 0.096 0.232 NG mg/L
Total Lead (Pb) <0.030 <0.0002 0.00048 0.010 mg/L
Total Lithium (Li) <0.020 <0.005 <0.005 NG mg/L
Total Manganese (Mn) 0.0048 0.0111 0.0187 NG mg/L
Total Molybdenum (Mo) <0.020 <0.001 <0.001 0.25 mg/L
Total Nickel (Ni) <0.020 0.0016 0.0034 NG mg/L
Total Phosphorus (P) <0.050 NG mg/L
Total Selenium (Se) <0.10 <0.0001 0.00011 0.01 mg/L
Total Silicon (Si) 1.86 2.7 0.505 NG mg/L
Total Silver (Ag) <0.010 <0.00002 <0.00002 NG mg/L
Total Strontium (Sr) 0.300 0.326 0.197 NG mg/L
Total Thallium (Tl) <0.000005 <0.00005 NG
Total Tin (Sn) <0.030 <0.005 <0.005 NG mg/L
Total Titanium (Ti) <0.0050 <0.005 <0.005 NG mg/L
Total Uranium (U) 0.00063 0.00042 NG
Total Vanadium (V) <0.010 <0.005 <0.005 NG mg/L
Total Zinc (Zn) <0.0050 <0.005 0.0104 5.0 2 mg/L
Total Zirconium (Zr) <0.020 <0.0005 <0.0005 NG mg/L
Total Calcium (Ca) 75.8 75.5 83.1 89.5 71.2 62.0 59.7 53.6 32.2 42.8 48.7 49.3 57.6 NG mg/L
Total Magnesium (Mg) 19.6 21.7 21.3 22.2 18.3 16.1 17 16.1 9.85 16.6 13.5 13.4 15.2 NG mg/L
Total Potassium (K) 1.82 1.15 1.42 NG mg/L
Total Sodium (Na) 11.0 11.1 6.23 NG mg/L
Total Sulphur (S) 4.43 3.6 4.6 NG mg/L
Total Mercury (Hg) <0.010 <0.010 1.0 ug/L

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)

Parameter is below guideline value
Lab detection limit exceeds guideline value
Parameter exceeds guideline value

N/A = Not analyzed
NG = No Guideline
mg/L = milligrams per litre
ug/L = micrograms per centimeter

Parameter
BC Guidelines 

for Drinking 
Water Sources1

Units
Raw Water Sample Date and Time

Table A7: Raw Water third party laboratory results - metal parameters



16-Feb-16 31-Oct-16
11:00 AM 10:10 AM

MISCELLANEOUS
Tannins and Lignins 0.31 2.13 NG mg/L
Phenols <0.0010 N/A NG mg/L

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)

N/A = Not analyzed
NG = No Guideline
mg/L = milligrams per litre

Parameter
BC Guidelines for 

Drinking Water 
Sources1

Raw Water Sample Date and Time
Units

Table A8: Raw Water third party laboratory results - tannins, lignins, and phenols



26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16 19-Dec-16
09:15 AM 09:50 AM 10:00 AM 09:35 AM 10:00 AM 09:15 AM 09:05 AM 09:20 AM 09:15 AM 09:18 AM 11:50 AM 08:00 AM

CONVENTIONALS
Transmittance at 254nm 71.2 74.5 44.7 48.2 58.3 22.9 33.4 17.6 40.3 36.2 33.9 NG %T/cm
Misc. Inorganics
UV absorbance (254nm) 0.128 0.349 0.317 0.234 0.641 (1) 0.755 (1) 0.395 0.442 (1) 0.470 (1) NG AU/cm
ANIONS
Nitrite (N) 0.0087 0.0091 <0.0050 0.0065 <0.0050 <0.050 (1) <0.0050 0.087 (1) 0.0057 <0.050 (1) <0.0050 0.0077 1.0 mg/L
Calculated Parameters
Total Hardness (CaCO3) 347 240 215 178 231 220 156 215 218 210 203 NG mg/L
Nitrate (N) 0.033 0.043 0.059 0.033 0.056 <0.20 <0.020 <0.20 <0.020 <0.20 0.052 0.029 10 mg/L
Misc. Inorganics
Fluoride (F) 0.082 0.086 0.054 0.062 0.086 0.086 0.086 0.11 0.079 0.070 0.078 1.5 mg/L
Alkalinity (Total as CaCO3) 345 301 212 158 207 157 196 150 199 178 186 NG mg/L
Alkalinity (PP as CaCO3) 1.61 <0.50 <0.50 0.79 4.19 <0.50 4.48 <0.50 2.28 0.62 <0.50 NG mg/L
Bicarbonate (HCO3) 417 367 259 191 242 191 229 183 237 216 227 NG mg/L
Carbonate (CO3) 1.93 <0.50 <0.50 0.95 5.03 <0.50 5.38 <0.50 2.74 0.74 <0.50 NG mg/L
Hydroxide (OH) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NG mg/L
MISCELLANEOUS
True Colour 19.0 7.9 74.1 31.2 27.8 13 45.5 231 (1) 60.3 79.8 44.0 15 2 Col. Unit
Nutrients
Nitrate plus Nitrite (N) 0.042 0.052 0.059 0.039 0.056 <0.20 (1) <0.020 0.24 (1) <0.020 <0.20 (1) 0.052 0.037 NG mg/L
Physical Properties
Conductivity 611 544 409 301 386 313 363 292 383 347 352 NG uS/cm
pH 8.31 8.22 8.21 8.30 8.43 8.36 8.30 8.19 6.5-8.5 pH
Physical Properties
Total Dissolved Solids 392 294 232 190 216 250 264 286 (1) 242 230 224 NG mg/L
Turbidity 13.5 14.0 24.2 196 82.4 280 50.2 1450 50.7 135 33.4 10% of background NTU

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)
2 Aesthetic Objective

Parameter is below guideline value
Parameter exceeds guideline value

N/A = Not analyzed
NG = No Guideline
CaCO3 = Calcium carbonate
%T/cm = percentage of light transmitted
AU/cm = Absorbance units per centimeter
mg/L = milligrams per litre
Col. Unit = Colour unit
uS/cm = microSiemens per centimeter
NTU = Nephelometric Turbidity Unit
nm = nanometer

(1) Sample analysed past recommended hold time.

River Water Sample Date and Time
Parameter

BC Guidelines for 
Drinking Water 

Sources1
Units

Table A9: River Water third party laboratory results - routine parameters



26-Jan-16 16-Feb-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 27-Oct-16 30-Nov-16
09:15 AM 09:50 AM 09:50 AM 10:00 AM 09:35 AM 10:00 AM 09:15 AM 09:05 AM 09:20 AM 09:15 AM 09:18 AM 12:00 PM 11:50 AM

Total Metals by ICP
Total Aluminum (Al) 0.278 0.212 0.771 0.2 mg/L
Total Antimony (Sb) <0.050 <0.0005 <0.0005 NG mg/L
Total Arsenic (As) <0.030 0.00033 0.00089 0.010 mg/L
Total Barium (Ba) 0.305 0.247 0.151 NG mg/L
Total Beryllium (Be) <0.0030 <0.0001 <0.0001 NG mg/L
Total Bismuth (Bi) <0.050 <0.001 <0.001 NG mg/L
Total Boron (B) 0.010 <0.05 <0.05 5.0 mg/L
Total Cadmium (Cd) <0.0050 0.000028 0.000099 NG mg/L
Total Chromium (Cr) <0.010 <0.001 0.0015 NG mg/L
Total Cobalt (Co) <0.020 <0.0005 0.00096 NG mg/L
Total Copper (Cu) <0.020 0.00229 0.00353 0.5 2 mg/L
Total Iron (Fe) 0.396 0.415 1.93 NG mg/L
Total Lead (Pb) <0.030 0.00051 0.00117 0.010 mg/L
Total Lithium (Li) <0.020 <0.005 <0.005 NG mg/L
Total Manganese (Mn) 0.0208 0.016 0.0644 NG mg/L
Total Molybdenum (Mo) <0.020 <0.001 <0.001 0.25 mg/L
Total Nickel (Ni) <0.020 0.0012 0.0044 NG mg/L
Total Phosphorus (P) <0.050 NG mg/L
Total Selenium (Se) <0.10 <0.0001 0.00012 0.01 mg/L
Total Silicon (Si) 3.57 4 3.62 NG mg/L
Total Silver (Ag) <0.010 0.000033 0.000021 NG mg/L
Total Strontium (Sr) 0.354 0.304 0.215 NG mg/L
Total Thallium (Tl) <0.000005 <0.00005 NG mg/L
Total Tin (Sn) <0.030 <0.005 <0.005 NG mg/L
Total Titanium (Ti) 0.0059 <0.005 0.0064 NG mg/L
Total Uranium (U) 0.00063 0.00045 NG mg/L
Total Vanadium (V) <0.010 <0.005 <0.005 NG mg/L
Total Zinc (Zn) 0.0128 0.0134 0.0142 5.0 2 mg/L
Total Zirconium (Zr) <0.020 <0.0005 <0.0005 NG mg/L
Total Calcium (Ca) 100 83.6 67.9 60.9 50.3 66.2 63.2 45.0 60.8 62.5 59.2 55.1 57.5 NG mg/L
Total Magnesium (Mg) 23.5 22.5 17.2 15.4 12.7 16.0 15.1 10.7 15.4 15.0 15.0 14.8 14.5 NG mg/L
Total Potassium (K) 1.70 1.08 1.70 NG mg/L
Total Sodium (Na) 13.7 12.4 6.25 NG mg/L
Total Sulphur (S) 3.96 <3.0 3.6 NG mg/L
Total Mercury (Hg) <0.010 <0.010 1.0 ug/L

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)

Parameter is below guideline value
Lab detection limit exceeds guideline value
Parameter exceeds guideline value

N/A = Not analyzed
NG = No Guideline
mg/L = milligrams per litre
ug/L = micrograms per litre

Parameter
BC Guidelines for 

Drinking Water 
Sources1

Units
River Water Sample Date and Time

Table A10: River Water third party laboratory results - metal parameters



26-Jan-16 23-Feb-16 29-Mar-16 26-Apr-16 24-May-16 28-Jun-16 27-Jul-16 30-Aug-16 27-Sep-16 25-Oct-16 30-Nov-16
09:15 AM 09:50 AM 10:00 AM 09:35 AM 10:00 AM 09:15 AM 09:05 AM 09:20 AM 09:15 AM 09:18 AM 11:50 AM

Microbiological Param.

E. coli <2 No upper limits in raw water 
receiving complete treatment CFU/100 mL

Fecal Coliforms <2 1 27 2 20 32 45 1,400 13 22 1 No upper limits in raw water 
receiving complete treatment CFU/100 mL

Total Coliforms 74 70 10,000 370 920 5,600 610 7,200 830 820 120 No upper limits in raw water 
receiving complete treatment CFU/100 mL

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)

mL = millilitres
CFU = colony-forming units

Parameter
River Water Sample Date and Time BC Guidelines for Drinking 

Water Sources1 Units

Table A11: River Water third party laboratory results - bacteriological parameters



16-Feb-16 27-Oct-16
09:50 AM 12:00 PM

Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) <0.15 <0.15 NG mg/L
F3 (C16-C34 Hydrocarbons) <0.20 <0.20 NG mg/L
F4 (C34-C50 Hydrocarbons) <0.20 <0.20 NG mg/L
Misc. Inorganics
Strong Acid Dissoc. Cyanide (CN) 0.00071 0.00095 0.2 mg/L
OIL & GREASE
Total Oil and grease <1.0 <1.0 NG mg/L

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)

Parameter is below guideline value

mg/L = milligrams per litre

Parameter
BC Guidelines for 

Drinking Water 
Sources1

Units
River Water Sample Date and Time

Table A12: River Water third party laboratory results - petroleum hydrocarbon parameters



16-Feb-16 27-Oct-16
09:50 AM 12:00 PM

Polycyclic Aromatics
Low Molecular Weight PAH`s <0.24 <0.24 NG ug/L
High Molecular Weight PAH`s <0.050 <0.050 NG ug/L
Total PAH <0.24 <0.24 NG ug/L
Naphthalene <0.10 <0.10 NG ug/L
2-Methylnaphthalene <0.10 <0.10 NG ug/L
Quinoline <0.24 <0.24 NG ug/L
Acenaphthylene <0.050 <0.050 NG ug/L
Acenaphthene <0.050 <0.050 NG ug/L
Fluorene <0.050 <0.050 NG ug/L
Phenanthrene <0.050 <0.050 NG ug/L
Anthracene <0.010 <0.010 NG ug/L
Acridine <0.050 <0.050 NG ug/L
Fluoranthene <0.020 <0.020 NG ug/L
Pyrene <0.020 <0.020 NG ug/L
Benzo(a)anthracene <0.010 <0.010 NG ug/L
Chrysene <0.050 <0.050 NG ug/L
Benzo(b&j)fluoranthene <0.050 <0.050 NG ug/L
Benzo(k)fluoranthene <0.050 <0.050 NG ug/L
Benzo(a)pyrene <0.0090 <0.0090 0.01 ug/L
Indeno(1,2,3-cd)pyrene <0.050 <0.050 NG ug/L
Dibenz(a,h)anthracene <0.050 <0.050 NG ug/L
Benzo(g,h,i)perylene <0.050 <0.050 NG ug/L
Calculated Parameters
LEPH (C10-C19 less PAH) <0.20 <0.20 NG mg/L
HEPH (C19-C32 less PAH) <0.20 <0.20 NG mg/L
Ext. Pet. Hydrocarbon
EPH (C10-C19) <0.20 <0.20 NG mg/L
EPH (C19-C32) <0.20 <0.20 NG mg/L

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)

Parameter is below guideline value

mg/L = milligrams per litre
ug/L = micrograms per litre

Parameter
BC Guidelines for 

Drinking Water 
Sources1

Units
River Water Sample Date and Time

Table A13: River Water third party laboratory results - polycyclic aromatic hydrocarbons parameters



16-Feb-16 27-Oct-16
09:50 AM 12:00 PM

Volatiles
F1 (C6-C10) - BTEX <300 <300 NG ug/L
VPH (VH6 to 10 - BTEX) <300 <300 NG ug/L
Chloromethane <1.0 <1.0 NG ug/L
Vinyl chloride <0.50 <0.50 NG ug/L
Chloroethane <1.0 <1.0 NG ug/L
Trichlorofluoromethane <4.0 <4.0 NG ug/L
1,1,2Trichloro-1,2,2Trifluoroethane <2.0 NG ug/L
Dichlorodifluoromethane <2.0 NG ug/L
1,1-dichloroethene <0.50 <0.50 NG ug/L
Dichloromethane <2.0 <2.0 NG ug/L
trans-1,2-dichloroethene <1.0 <1.0 NG ug/L
1,1-dichloroethane <0.50 <0.50 NG ug/L
cis-1,2-dichloroethene <1.0 <1.0 NG ug/L
Chloroform <1.0 <1.0 NG ug/L
1,1,1-trichloroethane <0.50 <0.50 NG ug/L
1,2-dichloroethane <0.50 <0.50 NG ug/L
Carbon tetrachloride <0.50 <0.50 NG ug/L
Benzene <0.40 <0.40 5.0 ug/L
Methyl-tert-butylether (MTBE) <4.0 <4.0 20 2 ug/L
1,2-dichloropropane <0.50 <0.50 NG ug/L
cis-1,3-dichloropropene <1.0 <1.0 NG ug/L
trans-1,3-dichloropropene <1.0 <1.0 NG ug/L
Bromomethane <1.0 <1.0 NG ug/L
1,1,2-trichloroethane <0.50 <0.50 NG ug/L
Trichloroethene <0.50 <0.50 NG ug/L
Chlorodibromomethane <1.0 <1.0 NG ug/L
1,2-dibromoethane <0.20 NG ug/L
Tetrachloroethene <0.50 <0.50 NG ug/L
Bromodichloromethane <1.0 <1.0 NG ug/L
Toluene <0.40 <0.40 0.024 2 ug/L
Ethylbenzene <0.40 <0.40 2.4 2 ug/L
m & p-Xylene <0.40 <0.40 NG ug/L
Bromoform <1.0 <1.0 NG ug/L
Styrene <0.50 <0.50 NG ug/L
o-Xylene <0.40 <0.40 NG ug/L
Xylenes (Total) <0.40 <0.40 NG ug/L
1,1,1,2-tetrachloroethane <0.50 <0.50 NG ug/L
1,1,2,2-tetrachloroethane <0.50 <0.50 NG ug/L
1,2-dichlorobenzene <0.50 <0.50 NG ug/L
1,3-dichlorobenzene <0.50 <0.50 NG ug/L
1,4-dichlorobenzene <0.50 <0.50 NG ug/L
Chlorobenzene <0.50 <0.50 NG ug/L
1,2,3-trichlorobenzene <2.0 NG ug/L
1,2,4-trichlorobenzene <2.0 NG ug/L
Hexachlorobutadiene <0.50 NG ug/L
VH C6-C10 <300 <300 NG ug/L
F1 (C6-C10) <300 <300 NG ug/L

1 Maximum Accepatable Concentration unless otherwise noted (BC Ministry of Environment)
2 Aesthetic Objective

ug/L = micrograms per litre

Parameter
BC Guidelines for 

Drinking Water 
Sources1

Units
River Water Sample Date and Time

Table A14: River Water third party laboratory results - volatile hydrocarbon parameters



 

 

Appendix B – Northern Health Authority     

analysis results 














	Dawson Creek Water Quality Annual Report 2016
	Lab water quality results 2016
	Title page
	Table of Contents
	Routine - Finished
	Metals - Finished
	Bac - Finished
	Tannins- Finished
	VOC - Pouce and PH
	Routine - Raw
	Metals - Raw
	Tannins - Raw
	Routine - River
	Metals - River
	Bac - River
	HC - River
	PAH - River
	VOC - River
	Chelsea THM

	Appendix B title page
	2016 Summary Northern Health Samples



