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Kiskatinaw River: Arras Weir 2015 

Source water protection is a vital component of protecting our drinking 
water supply. Source water protection is one of the barriers in the multi-

barrier approach to drinking water protection, in which Health Authorities 
use to determine a system’s drinking water treatment requirements. 
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Have you ever thought where does my drinking water come from? There are two major sources for 
drinking water: surface water and groundwater. Surface water comes from lakes, reservoirs, and rivers. 
Groundwater comes from wells and that the water supplier drills into aquifers. An aquifer is an 
underground geologic formation through which water flows slowly. Springs are another source of water. 
Springs begin underground. When the water is pushed to the surface and flow out of the ground 
naturally, it becomes a spring. This water may then flow over the surface of the ground as surface water. 
Larger cities and municipalities such as: Vancouver, Calgary, Edmonton, Kelowna, Salmon Arm and 
Dawson Creek, use surface water. Smaller towns or cities use groundwater. 

 

 

 

Have you ever wondered where your water goes when it goes down the drain? If you are on a municipal 
sewer system, all of the drains in the house are connected to a single pipe that leads to the street. The 
pipe in the street collects the wastewater from all the homes in your area and takes it to a larger pipe 
that collects water from other streets. The wastewater then flows into still bigger pipes (trunk mains) 
that connect various neighbour hoods. Eg. Think of a large tree with your house at the tip of the branch 
near the top. Like the tree branches that are bigger nearer the bottom, the pipes in the wastewater 
collection system are larger and contain more liquid as they near the treatment facility. Drinking Water 
Distribution systems look the same, but in this case, water goes from the treatment plant to you home. 
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1.0 Introduction 
The City of Dawson continuously strives to provide high quality drinking water to the citizens of Dawson 
Creek and surrounding area through accountable and responsible actions, water quality monitoring, 
system evaluation and proactive management of the community water supply and system.  

Under the British Columbia Drinking Water Protection Act, all water purveyors are to provide to the 
public an annual report on the quality of their drinking water. Therefore; the City of Dawson Creek has 
amassed the following information to provide a better understanding of our drinking water. 

The City of Dawson Creek operates and maintains a community water distribution system under the 
regulations of the Drinking Water Protection Act and the Regulations passed by the province in 2003 as 
well as adherence to the Guidelines for Canadian Drinking Water Quality. The City of Dawson Creek 
operates and maintains its operating permit under Northern Health No 09150. 

“Under this regulation, the province has the authority to increase basic expectations around assessing 
water systems, maintaining certified operators and suppliers, and monitoring and reporting on water 
quality data. This legislation allows provincial drinking water officers to protect our water resources from 
contamination under drinking water health hazard standards. Additionally, drinking water officers will 
oversee a source-to-tap assessment of every drinking water system in the province to address all 
potential risks associated to human health.” 

The following annual report for 2015 covers from January 1, 2015 – December 31, 2015. 

2.0 Drinking Water System  

2.1 Source Water Area 
The City of Dawson Creek’s water supply originates within a vast area of watershed at the headwaters of 
Bear-Hole Lake. There is a dam at Bear-Hole Lake which captures precipitation. If required, the City can 
release from the dam to sustain flow within the river confluence. The City works closely with FLNRO 
during these times. The journey of water from Bear-hole Lake headwaters to the City of Dawson Creek 
water intake is about 172 km. Bear-hole Lake embraces approximately 1,356,850 m³ of water storage. 
The water shed catchment area is a diverse 2700 km² range of land that is influenced by many factors 
such as; recreational, ranching, forestry uses and most prevalent, oil and gas activity. Such activities 
bring challenges that can alter our water quality and flow should there be any incidents within that vast 
range of land. The range land within our Watershed is crown land with no ownership granted to any 
users. Bear-hole Lake is located within a provincial park boundary and requires certain items to be 
monitored and maintained as a permit holder. The Watershed is currently managed through a network 
consisting of the Oil and Gas Commission, the City of Dawson Creek, the Ministry of Environment and 
Parks Canada. 
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Access into the vast Watershed range is not restricted but through community outreach, meetings, and 
agreements, users are asked to obey all signs and to report any unsightly activity that is witnessed. 
Should there be any uncertainties an investigation would be initiated under the Water Protection Act.  

2.2 Raw Water Distribution System 
Raw water for the City is pumped from the Kiskatinaw River through an intake located in the middle of 
the river. This is the City’s only source of water. The water is pumped through a 12” mainline at an 
average of 170psi. The pipeline from Arras travels to the Hansen Reservoir which holds a volume of 
367,185 m3. This particular reservoir allows for further settling of turbidity and the turbidity is 
monitored through on-line measurement. Two pumps in series can then convey flow to the Hart 
Reservoir located at the height of land towards Dawson Creek. Between the Hansen Reservoir and the 
Hart Reservoir, there is a strategically placed booster station (Devereaux Booster) which when required, 
will be turned on to boost water pressure and flow. The Hart Reservoir gravity flows to the Trail 
Reservoir, with the combined storage capacity of 302,833 m3.  From the Trail Reservoir, the water is 
distributed by gravity to the Water Treatment Plant, Figure 1 and 2. 

2.2.1 Reservoirs 
Raw Water Storage Reservoirs 

 Harold Hansen Reservoir 95,000,000 USG = 359,000 m³ 
 Hart Reservoirs (twinned) 6,000,000 USG = 22,680 m³ 
 Trail Reservoirs (twinned) #1 45,000,000 USG = 170,100 m ³ 

   #2 35,000,000 USG = 132,300 m³ 

Total Raw Water Volume = 181,000,000 USG = 684,080 m³ 

Watershed Controlled reservoirs 

 Arras Weir Reservoir 79,200,000 USG = 300,000m3 
 Bearhole Lake Reservoir: 358,000,000 USG= 1,356,000 m3 

Total Raw Water Volume = 437,400,000 USG = 1,656,000 m³ 

Water Treatment  

 Finished wet-well 1100 m³ 

Water Distribution Potable Water Storage Reservoirs 

 Loran Reservoir 3800 m³ 
 Parkhill Reservoir 6000 m³ 
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Pouce Coupe Reservoir 2835 m³

 

Figure 1: The City's Water Supply System in plan view. 

All of the City’s raw and potable reservoirs are inspected a minimum of once per week. Inspections of 
the reservoirs are to ensure that each site is secure and operating as intended. All the reservoir levels 
are monitored on the City’s Supervisory Control and Data Acquisition (SCADA) system, alarms will be 
triggered if the reservoir levels change drastically or a high or low level situation occurs. Parkhill 
reservoir was cleaned by a professional dive team in August 2012. The dive team cleaned, inspected and 
ensured quality of the reservoir. The dive team also installed a mechanical mixer inside the reservoir to 
mitigate stratification from occurring while achieving an optimal chlorine residual throughout the water 
column. 

The City’s Bearhole Lake reservoir is maintained and inspected by the City’s Watershed Stewardship 
Program as per the Dam Safety Plan.  
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Figure 2: City's Water Supply System Flow Chart. 

2.2.2 Pump Stations. 
The treated water leaves the Water Treatment Plant via a system booster pump into the water 
distribution network. The water is conveyed throughout the water network to three separate pressure 
zones. The existing water mains can convey water to a peak day supply of 120l/s (10,368m³/day). The 
water in the distribution system fills in-town drinking water reservoirs (Parkhill Reservoir, Loran 
Reservoir and Pouce Coupe Reservoir) which collectively contains a substantial amount of water 
totalling 12,635m³ of treated storage and are meant to act to provide system pressure during peak hour 
flows. Approximately 50% of the water reaches the citizens of Dawson Creek by gravity. The remaining 
water is provided by way of the booster stations. The pumping stations are strategically positioned 
within the City of Dawson Creek water system to provide adequate buffers and fire storage.  

The City of Dawson Creek’s Water Distribution entails 3 pump stations. Two of the pump stations are 
booster stations and the third pumping station is configured to fill Loran Reservoir when required. 
Alaska Booster station (reservoir fill booster station)consists of four pumps, Parkhill booster station 
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consists of three domestic pressure pumps and two fire pumps and Loran booster station (new March 
2015) consists of two fire pumps and one domestic 15HP pressure pump. All pumps are centrifugal 
pumps and are set to pre-determined set-points should they be called to operate. All pumps can be 
controlled through the SCADA system and monitored accordingly.  

All pump stations are inspected a minimum twice per week. All pumps and motors are serviced as per 
the manufacturer’s specifications. 

2.2.3 Pressure Zones 
The City of Dawson Creek is divided into three pressure zones.  

 Zone 1 – The pressure zone serves lower parts of Dawson Creek all the way out to Pouce Coupe. 
This pressure zone is feed all by gravity and pressure ranges from 45 – 65psi. 

 Zone 2 – The pressure zone serves most of the central/north side of Dawson Creek and west of 
17th street. Pressure in this area ranges from 65 – 90psi 

 Zone 3 – This pressure zone feeds the area located to the NE side of Dawson Creek up on the 
hill. Pressure in this area ranges from 90 – 100psi. See pressure zone map, Figure 3.  
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Figure 3: Pressure Zone Map. 

2.3 Pouce Coupe Water Supply System 
The City of Dawson Creek and the Village of Pouce Coupe have had a water agreement since 1978 that 
was most recently renewed in 2014. The Village of Pouce Coupe is located 10 km south east of Dawson 
Creek. The Village of Pouce Coupe constructed a new above ground drinking water reservoir in 2010 to 
increase water quality and add more storage for the Village. The size of the reservoir is 750,000 USG 
which is equivalent to 2835m³ and usually fills every second day based on the operating set-points to 
support light industrial and residential demands and to allow for the proper turn-over of water. The City 
strives to ensure, as per contract, that the Village of Pouce Coupe’s reservoir is maintained at an 
operating level of 50 – 70% of its maximum at all times. 
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3.0 Water Treatment Process 
At the WTP, the water is treated through a multi-barrier approach to remove turbidity, color, organics, 
bacteria and other associated water parameters which could potentially make the water unsafe to 
consume. Treatment consists of coagulation of the fine turbidity particles, clarifiers, filtration, two 
filtered wet-wells, granular activated carbon, UV disinfection, sodium hypo chlorite as the secondary 
disinfectant and a finished potable water wet-well; see Figure 4 and Chart 1.  

Filtration: Filtration is a key unit process for most surface water treatment plants. Filtration commonly 
stands as a treatment plant’s final physical barrier for removing microbial contaminants, including 
parasite cysts such as Cryptosporidium and Giardia. Accordingly, the water quality produced by each 
filter needs to meet the plants established performance goals on a continuous basis. This is achieved 
with vigilant filter operations and attention to detail, focusing on optimization. Optimized filtration is the 
key to producing high-quality treated water and protecting public health. Best-performing water 
treatment plants continually evaluate filter performance and take actions to enable further 
improvements. Filter profiles are graphs of turbidity and other variables, such as head loss, and media 
expansion during backwash. Filter profiles can help operators evaluate events, such as post-backwash 
turbidity spikes, and troubleshoot issues that may have occurred during a filter run, Figure 5.  

 

 

  

Figure 4: Water Treatment Plant Process. 
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Chart 1: Chlorine Addition Flow Chart 
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Figure 5: Filter profiled for the Water Treatment Plant 

Currently the City uses Sodium Hypo Chlorite as its secondary disinfectant. The Sodium Hypo Chlorite is 
injected after the water has been primary disinfected through Ultraviolet (UV) light. The UV light 
destroys the DNA of bacteria or parasites so that they cannot re-produce should they pass through the 
filtration system. UV is a primary disinfection process because there is no residual after the disinfection. 
Sodium Hypo Chlorite is added as the secondary disinfectant for adequate long lasting residual once the 
water is delivered into the Water Distribution System.  

The Water and Environment Operators try to achieve a free chlorine residual between 0.90mg/l – 
1.1mg/l. This range ensures a free chlorine residual of 0.2mg/l within the Water Distribution system at 
the far ends of the water system. The residual located at the Water Treatment Plant (WTP) is monitored 
through an on-line analyzer and is tied into the City’s SCADA system which monitors residual 
concentrations in case they drift and become outside the LOW and HIGH residual alarm set-points. The 
LOW and HIGH alarm set-points are set as pre-determined levels. The presence of chlorine in drinking 
water indicates that there is sufficient amount of chlorine added initially to the water to inactivate the 
bacteria and some viruses that cause diarrheal disease and the water is protected from re-
contamination during storage.  

The presence of free chlorine in drinking water is correlated with the absence of disease-causing 
organisms, and thus is a measure of the potability of the water. When chlorine is added to water, some 
of the chlorine reacts with organic material and metals in the water and is not available for disinfection 
(this is called the chlorine demand of the water). The remaining chlorine concentration after the 
chlorine demand is accounted for is called total chlorine. Total chlorine can be divided into: a) amount of 
chlorine that has reacted with nitrates and is unavailable for disinfection which is call combined 
chlorine, b) the free chlorine which is the available chlorine to inactivate disease-causing organisms and 
thus a measure to determine the potability of water.  

The SCADA system provides a tool to the operators as it also monitors live system functioning status of 
the entire System (Source to tap) and Water Quality parameters. Some of these include: pressures, 
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flows, reservoir levels, temperatures, additional chlorine analyzers located throughout the Water 
Distribution system and pH. 

3.1 Pouce Coupe Chlorine Residual 
The City of Dawson Creek ensures the quality of water is both palatable and potable for the citizens of 
Pouce Coupe. The Water Resource Operators ensure there is always a chlorine residual present which is 
monitored on-line through the City of Dawson Creek SCADA system and also performs grab samples to 
verify the on-line chlorine analyzer is reading correctly. In 2015, the City of Dawson Creek added 2700 
liters of sodium hypochlorite to the water to ensure a free chlorine residual > 0.2mg/l both at the 
reservoir and the furthest point within Pouce Coupe’s water distribution system.  

The lowest recorded free chlorine residual recorded in 2015 was 0.34mg/l. This was a one time reading. 
The free chlorine residual target is between 0.50mg/l – 0.75mg/l. After troubleshooting why the chlorine 
had reached this concentration, it was determined the chlorine injector had become plugged by way of 
crystal formation over top of the injection point reducing the amount of chlorine being injected into the 
water. As a result, this injector is now cleaned on a regular basis (bi-monthly). Fluctuation is dependent 
on reservoir turn-over and water temperature changes. During summer months, set-points for fill 
control of the reservoir can be manipulated to ensure water quality is not affected. 

4.0 Regulatory Requirements 
Northern Health Authority, which is directed through the Ministry of Health BC, is the regulating agency 
for water supplies. The Drinking Water Protection Act administers safe drinking water in the province of 
BC. This act enforces water suppliers to monitor their drinking water source, treatment, and water 
distribution system to ensure compliance with Drinking Water Protection Regulations. All reports and 
testing results are submitted to Northern Health. The City’s Operators perform water quality sampling at 
fixed locations throughout the City. 

4.1 Water Quality Standards for Potable Drinking Water  

Standard Parameter 
No detectable Total Coliform bacteria per 100ml Total Coliform Bacteria 
No detectable Escherichia Coli per 100ml Escherichia Coli 
At least 90% of samples have no detectable Total 
Coliform bacteria per 100ml and no sample has 
more than 10 Total Coliform bacteria per 100ml 

Total Coliform Bacteria 

Drinking Water Protection Regulations (amended Reg.87/2011, May 19, 2011) 

All water systems that use surface water are required to maintain the following treatment 
specifications: 

 4 – log (99.99% removal/inactivation of viruses 
 3 – log (99.9%) REMOVAL/INACTIVATION OF Giardia cysts and Cryptosporidium oocysts 
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 2 treatment process, usually filtration and disinfection 
 1 NTU turbidity (maximum) in finished water, Dawson Creek Maximum 0.3NTU finished 

 

4.2 Water Quality Monitoring 
Drinking water quality is a function of source water quality, water treatment, and water quality changes 
after treatment. As a result, monitoring of drinking water consists of three components: 1) source (raw) 
water monitoring, completed by the Watershed Technician and the City’s Operators, 2) monitoring after 
treatment, 3) monitoring in the distribution system. The guidelines for Canadian Drinking Water Quality 
are based on current published scientific research on health effects, aesthetic effects and operational 
considerations. Health-based guidelines are established on the basis of comprehensive review of the 
known health effects associated with each contaminant, on exposure levels and the availability of 
treatment and analytical techniques.  

Operational considerations are factored in when the presence of a substance may interfere with or 
impair a treatment process or technology (NTU interfering with disinfection) or adversely affect drinking 
water systems. 

The highest priority guidelines are those dealing with microbiological contaminants such as bacteria, 
protozoa, and viruses. Any measures taken to reduce concentrations of chemical contaminants should 
not compromise the effectiveness of disinfection.  

The City of Dawson Creek’s finished water quality sampling and testing program is set-up in conjunction 
with Northern Health. The City of Dawson Creek also extensively monitors its raw water source in 
collaboration with the Watershed Technician based on current sampling regimes. 

 

 

 

To adequately represent all areas within our network, Northern Health has approved a sampling 
program of 20 samples per month (Currently test 10 sites bi-weekly). The water is regularly tested for its 
microbiological characteristics, specifically Total Coliforms, Escherichia Coli (E.coli), chlorine and 
turbidity.  

At each of the 10 sampling sites, water is tested and sampled every two weeks by a Water Resource and 
Environmental Operator. Samples are tested on-site for temperature and chlorine residual and results 
are recorded. The operators use a pocket colorimeter at each location to test for free chlorine residual. 
A sample is placed in a sterile bottle, sealed, identified by location with time and date noted, placed in a 
cooler and delivered to the Northern Health Authority once all samples are collected. All results are 
tested and confirmed through Northern Health. If there is a positive result, Northern Health contacts the 

Sample Frequency Samples Taken 
Monthly 11 

Every 13 months 21 
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Water Resource Manager. Dependent on the positive test result, the City will institute one or more of 
the following: 

 Further testing to confirm previous result 
 Water main flushing to target dead end areas 
 If it is determined that contamination is from an outside source, disinfection will be required 
 Initiate Boil Water Advisory if human consumption is at risk 

Ancillary to the Northern Health requirement for the bi-weekly sampling of water within the water 
distribution system, the Water Resource and Environmental Department has initiated additional testing 
programs. Sites throughout the City are intermittently tested for temperature and chlorine residual. 
These sites are located on extremities of the system known to have low flow. Execution of this 
additional sampling ensures no biological re-growth is occurring with the water distribution system 
network. The health of the City’s water distribution system and public trust in it are of the highest 
priority. The Water and Environmental Department Operators work closely with Northern Health to 
ensure the programs in place are followed diligently, to ensure the citizens of Dawson Creek are 
provided with safe and healthy water. 

4.2.1 Test Parameters 

 Total Coliforms – The presence of Total Coliforms in the water system are an indicator that the 
system is experiencing regrowth, or that bacteria infiltration of contaminants has occurred, or it 
has not been properly treated at the source.  

 Fecal Coliforms (E.coli) – Fecal Coliform in drinking water may indicate the presence of fecal 
contamination. Escherichia coli, one species in the Fecal Coliform group, most known for its link 
to the death of seven people and illness of over 200 others in Walkerton Ontario, in 2000, is a 
definite indicator of the presence of feces in the water distribution system.. 

 Heterotrophic Plate Count – The general bacteria population is estimated by means of a 
background colony count referred to as heterotrophic plate count (HPC). HPC is not a significant 
health concern; however, the presence of back-ground bacterial growth indicates that there is 
potential for pathogenic bacteria to thrive in the system should they be able to enter it.  

 Turbidity – Turbidity measurements relate to the optical properties of water. Poor turbidity is 
caused by suspended matter such as clay, silt; fine dissolved organic and inorganic matter, 
soluble colored organic compounds, plankton, and other microscopic organisms. Excessive 
turbidity not only detracts from the appearance and taste of water, it can also become host to 
waterborne bacteria.  



   

 

4.2.2 Physical and Bacteriological Analysis 
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4.2.3 Chemical Analysis 

The Water Resource and Environmental Department takes samples 4 times per year from the water 
source for chemical analysis of common minerals and other chemical parameters such as hardness. 
Results are checked against the Guidelines for Canadian Water Quality. No tests conducted in Dawson 
Creek have shown any parameters to be outside the maximum allowable values in the guidelines. 

 
Aluminum (AL) Operational Guidance <0.1mg/l for finished water        Copper (Cu) Aesthetic Objective ≤ 1.0 mg/l       Lead (Pb) Maximum 
Allowable Concentration 0.010 mg/l 
 

Water suppliers are required to initiate treatment that would reduce corrosion in the distribution 
system and thereby limit the release of lead and copper. The Lead and Copper Rule was implemented to 
reduce exposure to lead and copper at the customer’s tap.  
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Nitrate Maximum Allowable Concentration 45mg/l for finished water Nitrite Maximum Allowable Concentration 10mg/l for finished water 

Nitrates and nitrites are naturally occurring inorganic chemicals in our raw water supply. Nitrates have 
potential to cause serious health issues in babies. Higher concentrations are expected where leachates 
from sludge disposal are found, from industrial discharges, and where fertilizers are used.  Nitrates are 
always higher in concentration than nitrites. 

The Canadian Drinking Water Guideline is a system that provides aesthetic and human health based 
guidelines for drinking water quality. The results below show both the raw and treated water for the 
City of Dawson Creek were significantly under the maximum allowable concentrations (MAC) in the 
guidelines. The following results were obtained from the 2015 sampling program: 

Parameter Source mg/L Treated Water mg/L Guideline MAC mg/L 
Antimony <0.0006 <0.0006 0.006 

Arsenic 0.00046 0.00049 0.01 
Barium .24 .19 1.0 
Boron <0.02 <0.020 5.0 

Copper 0.0031 0.0018 ≤1.0 
Chromium <0.0010 <0.0010 0.05 

Lead 0.00032 <0.00020 0.01 
Iron 0.58 <0.060 AO≤0.3 

Manganese 0.019 <0.0040 AO≤0.05 
Zinc 0.0074 <0.0030 45.0 

Selenium <0.00020 <0.00020 ≤200 
Sodium 12 13 ≤500 

TDS 227 261 ≤500 
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Chlorine and temperature variations are shown in the graph below for both the raw water and treated 
water within the Water Treatment Plant. The temperature is directly impacted by the raw water 
reservoirs’ exposure to the changing seasons.  As normally occurs throughout the summer months, the 
average temperature peaked above the guideline maximum of 15˚c. The highest temperature recorded 
for the treated water was 20.2˚c on July 15th.  

Free chlorine residual prevents the growth of biofilm and creates a barrier against post-disinfection 
contamination. In 2015, the average free chlorine in the Water Treatment Plant finished water was 
maintained above 0.80mg/l.  Free chlorine within the Water Distribution System was maintained above 
0.2mg/l. Furthermore, out of 182 samples collected under our sampling program with Northern Health, 
zero samples tested for Total Coliform and E.coli. 

 

4.2.4 Pouce Coupe Sampling 

As part of ensuring the water quality meets Northern Health Authority criteria, the City of Dawson 
Creek’s Water Resource Operators perform bi-weekly grab samples to ensure the water is free of 
bacteria and safe to consume. In 2015, there were 48 samples taken from the Pouce Coupe reservoir 
drain line and all were negative for both E.coli and Total Coliform which were both <1.0 MPN (non-
detectable). 

4.3 Water Quality Complaints 
The Water and Environment Department received very few complaints in 2015. The majority of the 
complaints were pressure related. Department staff investigated each complaint and increased pressure 
to the pressure zone when at all possible. The remainder of the complaints were regarding dirty of 
turbid water or the water having a chlorine smell. These complaints were directly attributed to either 
routine water main flushing or from water main breaks. Department staff advised the complainants that 

0.8

0.85

0.9

0.95

1

1.05

1.1

1
3
5
7
9

11
13
15
17
19

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fr
ee

 C
hl

or
in

e 
Re

si
du

al
 (m

g/
L)

 

Te
m

pe
ra

tu
re

 (°
C)

 

Months 

Chlorine and Temperature Variation for Raw and Treated Water 

Raw Water Temperature Avg °C Finished Temperature Avg °C Chlorine Avg (mg/L)



City of Dawson Creek            Annual Water Quality 
Report 

 2015

 

           

this was normal and to run their water for a minimum of 15-20 mins. Should the water still not clear up 
after this time, to please call the Water and Environment Department for further direction.  

4.4 Water Treatment and Contamination Risk 
Cross Connection Control  

A cross-connection is a physical connection between a drinking water pipe and a polluted source. A 
common example is: The 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 you turn on the 
hose, the chemical in the container may be sucked back into the drinking water pipes through the hose. 
This would seriously pollute the drinking water system. This problem could be prevented by using an 
attachment on your 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. The City 
has an inspector and tester to support this program, as water distribution systems are so complex that 
tracking down cross-connections is a never-ending job. Removing cross-connections is vital if drinking 
water quality is to be protected. 

There is some terminology used in describing the problems and conditions relating to cross-connection. 

Backflow – is the flow of any water, foreign liquids, gases or other substances back into a potable water 
system. Two conditions can cause backflow: 

 Back-pressure – a condition in which the foreign substance is forced into a water system 
because of a higher operating pressure than the water system pressure 

 Back-siphonage – a condition in which the water system is less than atmospheric (i.e. under 
vacuum) and foreign substance is essentially sucked into the drinking water system.  

Cities, such as Dawson Creek, go to great lengths to ensure that the water entering the system is 
properly treated and the Water Distribution system is operated with care to prevent contamination. In 
spite of these efforts, systems have some unknown cross-connection that could cause disease outbreak, 
poisoning, or degraded water quality should certain conditions occur. Some cross-connection devices 
that can be used to protect a water supply from possible contamination include: 

 Air gap – Least expensive and most positive method of protection against backflow 
 Reduced-Pressure backflow Assembly – This device can be used in every cross-connection 

situation. The device consists of two spring-loaded check valves and a pressure relief valve 
between them. Both check valves would close and the space between them would open to 
atmosphere. 

 Double Check Valve Assembly – Similar to the Reduced-pressure backflow assembly however, 
there is no relief valve between the two check valves. These devices are not recommended for 
use in situations where a health hazard may result from valve failure. 
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 Vacuum breakers – Two types: Atmosphere and Pressure. Atmosphere breakers are designed 
for intermittent use on piping connections where there is no backpressure. Some common uses 
are on toilet flush valves, faucets with hose threads (commercial sinks) and lawn irrigation 
systems. The pressure-type breakers are designed for use under pressure over long periods of 
time. This type of valve should never be used where there is any possibility of backpressure on 
the discharge pipe. Typical use is on water lines in industrial plants that should be separated 
from the potable water supply. 

                        Air Gap                    Reduced Pressure Backflow Assembly      Double Check Valve Assembly 

  

 

Atmospheric Vacuum Breaker    Pressure Vacuum Breaker 

                 

                                      Source: Google images 

5.0 Water Main Breaks 
Most water utilities commonly experience minor disruptions such as valves not working, hydrants 
leaking and power outages occurring. Although these are not anticipated, these problems do occur and 
can usually be corrected with minimal disruption, with regular service being quickly restored. In 2014, 
City Staff responded to 50 water main leaks and breaks which included valves, curb stops and the water 
main.  

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjO-8WG-tvJAhUJ4GMKHQCrChMQjRwIBw&url=https://www.plumbingsupply.com/backflow.html&psig=AFQjCNFiy9jMEfzxyXXiWsfYZsJEPwr1wg&ust=1450203192094804
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwizouTy-tvJAhUM5GMKHVnLApcQjRwIBw&url=http://www.ebay.com/itm/Wilkins-3-4-950XLT-Double-Check-Valve-Assembly-34-950XLT-Backflow-Preventer-DCV-/280865315251&psig=AFQjCNGjM1vffZg2S-bDQ19q8akTNI-KyA&ust=1450203405130452
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjd47OZ-9vJAhVGxWMKHT5LBCYQjRwIBw&url=http://wsfpart.com/v2/product/vb_guidelines.shtml&psig=AFQjCNHkNSPeXpaGDNU1HhKFwVWd-xizwQ&ust=1450203499590662
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-6be5-9vJAhVN1GMKHf60BRwQjRwIBw&url=http://www.homedepot.com/p/Febco-Series-765-3-4-in-Bronze-NPT-Pressure-Vacuum-Breaker-765DBV/202309635&psig=AFQjCNH0IuGLAmN-WUXEtJ5WKNu7GH5Hdg&ust=1450203557305009
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5.1 Procedures for Water Main Repair and Tie-ins 
Water mains are disinfected whenever they are exposed to the atmosphere. To prevent possible 
contamination when working on a water main break, positive pressure is maintained throughout the 
task of the water repair. This practice sometimes makes it difficult to complete the repair and it may 
appear as though water is being wasted when conducting them, but it is a necessary step to protect the 
integrity of the system. Some repairs typically result from electrolysis holes, cracks or splits and are 
repaired with repair clamps. With the water system sustaining a positive pressure there is little or no 
chance for a contaminant to enter the system. The repair clamps and other materials are cleaned with 
12% sodium hypochlorite solution. Upon completion of the repair, the main is flushed and returned back 
to service. There are occasions when the water main breaks and it is impossible to maintain positive 
pressure or to pump any groundwater below the invert of the pipe before isolation of the water line can 
be completed. Under these circumstances, disinfection, flushing and chlorine residual testing 
procedures are followed prior to re-commissioning the water main. The City of Dawson Creek adheres 
to the procedure set out by the American Water Works Association (AWWA) Standard 6-651-92 
regarding water main chlorination. This requires a disinfection concentration of 200mg/l for a retention 
time of 2 hours and after two hours of resting the disinfection concentration must be greater than 
100mg/l. If these conditions are not met the main must be re-chlorinated using the same steps as 
identified above. After successful disinfection requirements are met, the water main is flushed until the 
disinfection concentration in <1.0mg/l. When this is maintained, the water main is restored to normal 
service. 

 

5.1.1 Notification Protocol 

Normally, breaks and disruption to water service are caused by conditions that can be repaired and re-
instated quickly by City personnel without any risk to the public. However, sometimes situations arise 
that require extra care to guarantee that the integrity of the water infrastructure has not been 
compromised. The Water and Environmental Department ensures Northern Health and the Water 
Protection Officer are informed of any extraordinary situations that may impact the City’s water 
distribution system.  

6.0 Routine Maintenance 
All fire hydrants are inspected and flushed annually. When tear downs of the hydrants are planned, 
internal components are inspected during the complete tear down and replaced where needed. Valves 
are used to isolate portions of the system; direct flow (flushing program) and, at times, to control 
pressure. They are of particular importance during water line break events, while reliance is on the 
proper operation to isolate specific areas of the system to prevent contamination and to protect public 
health.  
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7.0 Emergency Response Plan 
As required under our operating permit, the City has prepared an Emergency Response Plan for the 
City’s raw water storage, supply, treatment, and water distribution System. The Emergency Response 
Plan has the endorsement from the following agencies: City of Dawson Creek Fire Department, RCMP, 
Ministry of Environment, Village of Pouce Coupe, and Northern Health Authority. The Emergency 
Response Plan is scheduled for review and updating by the end of each year, preferably November.  

8.0 Completed Improvements and Capital Projects 
 Water main loop from 21st street along 210 road and tie-into Loran Reservoir water main 
 Water main from Loran Reservoir to 10th street. Zone 3 pressure feed line. 
 Upgrade to WTP SCADA system 
 Raw water reservoir fencing and WTP fencing 
 Dam Safety Review of Train Reservoirs. MOE requirement under Dam safety regulations 
 Arras Weir Maintenance 

9.0 Water Consumption 

9.1 The City of Dawson Creek 
The City’s per capita consumption for 2015 was 479l/capita/day including industry. Some contributing 
factors that can cause high per capita consumption include undetected system leaks, illegal connections, 
high industry use, and inaccurate meter reading.  

The City implements water conservation measures from May through September. There are four 
conservation measure stages with 1 being the least restrictive and 4 being the most restrictive. The four 
levels provide council a sliding scale when responding to drought conditions or other pressures on the 
system, Conservation Bylaw (http://www.dawsoncreek.ca/wordpress/wp-
content/uploads/bylaws/3844-Water-Conservation-Measures-Bylaw-Consolidated-Version2.pdf).  
 
The following summarizes city consumption data for 2015: 

→ Total water delivered from WTP: 2,211,452 m3 
→ Population served: 13,000 
→ Average consumption (all uses) 479l/person/day 
→ Average daily amount: 6,060,000 liters = 6060m³ 
→ Peak day system demand: 8,654,000 liters = 8654m³ on Jan 22,2015 

(All uses include residential, commercial, industrial and institutional water demands) 

http://www.dawsoncreek.ca/wordpress/wp-content/uploads/bylaws/3844-Water-Conservation-Measures-Bylaw-Consolidated-Version2.pdf
http://www.dawsoncreek.ca/wordpress/wp-content/uploads/bylaws/3844-Water-Conservation-Measures-Bylaw-Consolidated-Version2.pdf
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9.2 Pouce Coupe 
In 2015, the City of Dawson Creek conveyed to the Village of Pouce Coupe reservoir 68,164m³ of water. 
The average volume of water delivered per month in 2015 to Pouce Coupe was 5680m³. The daily 
average was 187m³. 

As the City of Dawson Creek and the Village of Pouce Coupe continue to operate under the current 
water agreement, the Water Resource Department will continue to ensure water is delivered in a safe 
manner and will continue to work on increased communication with the Village of Pouce Coupe.  

10.0 Water System Value 
The total value of our primary raw water, Treatment and Water Distribution system as detailed below, is 
approximately $68,350,000. A replacement program is designed to address some of the previously 
discussed replacement components and other general deficiencies within the system on a priority basis. 
However, a thorough and comprehensive maintenance program also helps to extend the life of a 
majority of these infrastructure elements. 

System Components Quantity in Use in Dawson 
Creek 

Approximate Replacement Cost 
as of September 2015 

Pumping Stations 6 $7,000,000 
Treatment Plant 1 $ 15,000,000 

Reservoirs(Potable) 2 $ 6,000,000 
Water mains 150km $ 40,000,000 

System Control 1 $ 350,000 
Total  $ 68,350,000 

11.0 Staffing 
The Water and Environment and Utilities department’s is responsible for the operation and 
maintenance of the water supply system, from source to tap. The following people are responsible for 
the management, operations and system maintenance of the supply and distribution of water: 

Title Name Telephone 
Director of Infrastructure Shawn Dahlen 250-784-3600 
Water Resource Manager John Kalinczuk 250-782-3114 

Utilities Manager Gerritt Lacey 250-784-3623 
For water quality issues please contact any of these staff members 

 

Shawn Dahlen, AScT 
Director of Infrastructure 
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Water and Environment Department 

Public Works/Utilities Department 
Gerritt Lacey, CET 
Utilities Manager 

Al Peters 
 Level I Water Distribution 
 Level I Wastewater Collection 
 SWS 
 SWWS 

 

11.1 Water Resource/Environment Training and Awards 

John Kalinczuk 

 Cross Connection Control Awareness (1 day - MTS) 
 Cross Connection Awareness For  Administrators & Support Personnel (1 day - MTS) 
 Cross Connection Control Program Maintenance (1 day - MTS) 
 Watershed Management Training Certificate (45 hours on-line training) 
 Confined Space Training (1 day - NLC) 
 Introduction to Fall Arrest (1 day - NLC) 
 BCWWA conference  - Attend seminars  
 Professional Operator Designation - Certified Commissioned Environment Professionals 
 BCWWA award recipient - Excellence in the Water and Waste Industry: Victor M. Terry Operator 

Award 

John Kalinczuk, PO, CTech 
Water Resource/Environment Manager 

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

Kerry Devuyst 
Water Resource/Environment Lead Operator 

 Level IV Water Distribution 
 Level III Water Treatment 
 Level III Wastewater Treatment 
 Level II Wastewater Collection 
 Certified Cross Connection Control 

Inspector 
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 

Gordon Mielke, BCIT Grad Tech 
Water and Environment Operator 

 Operator in Training Wastewater 
Treatment 

 Certified Cross Connection Control Tester 

Damon Kipp, BA, Water Quality Student  
Water and Environment Operator 

 Operator in Training Water Treatment 

Chelsea Mottishaw, BA, A.Ag 
Watershed Technician 

David Ortman, B.AS. 
Watershed Technician Student 
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Kerry Devuyst 

 Advanced Disinfection Processes (5 day course - MTS) 
 Confined Space Training (1 day - NLC) 
 Introduction to Fall Arrest (1 day - NLC) 
 Northern Health water system training (NHA) 

Brain Farquhar 

 Water Quality and Sampling (2 day course - BCWWA) 
 Confined Space Training (1 day - NLC) 
 Northern Health water system training (1 day - NHA) 

Jon Kocis 

 Water Treatment Level I (5 day course - MTS) 
 Confined Space Training (1 day - NLC) 
 Introduction to Fall Arrest (1 day - NLC) 

Gordon Mielke 

 Cross Connection Control (5 day course - MTS) 
 Bear Awareness (online) 
 Introduction to Fall Arrest (1 day - NLC) 

Chelsea Mottishaw (Watershed Technician) 

• Occupational First Aid- Level 1 (1 day-NLC) 
• Emergency Flood Assessor Course (1 day- FLNRO) 
• Wildlife and Danger Tree Assessor Course (1 day-City of DC) 
• Soil Stability, water quality sampling and off-stream watering, Forage Association (1 day) 
• Water Crossing Construction and Maintenance (1 day-FLNRO) 
• Identification of native plants (1/2 day Twin Sisters Nursery) 
• Ethics Course, BCIA (1/2 day) 
• Profession Course, BCIA (1 day) 
• How to talk to media, BCIA (1/2 day) 
• Source Water Protection and Watershed Management (4 day, Halifax Water) 

 
David Ortman (Seasonal Watershed Technician) 

• Bear Aware (Online) 
• Forest Range and Practice Training (2 day, FLNRO) 
• ATV Training (1 day-PCTS) 
• Water Quality Sampling for water and waste water (2 day, BCWWA) 
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12.0 Availability of Report 
The annual Water Quality Report may be found on the City of Dawson Creek website at 
www.dawsoncreek.ca. If anyone has any questions regarding this annual Water Quality Report, please 
contact John Kalinczuk, Water Resource Manager at 250-782-3114 or Chelsea Mottishaw, Watershed 
Technician at 250-782-1793. 

  

http://www.dawsoncreek.ca/
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13.0 Definitions Glossary 
 
Total Coliform: An indicator that the system is experiencing regrowth of bacteria infiltration of 
contaminant, or it has not been properly treated at the source 
 
Escherichia Coli (E.coli): Indicates the presence of fecal contamination 
 
Free Chlorine: The quantity of chlorine remaining which had not been consumed in reactions with 
micro-organisms or organic matter 
 
Palatable Water: Free of odour, taste, colors and turbidity 
 
Potable water: Water that is safe enough to be consumed by humans. Maintenance of an adequate free 
chlorine residual will minimize bacterial regrowth in the distribution system and provide a measurable 
level of chlorine; therefore, should any unpredictable free chlorine level suddenly drop, detection of 
contamination would most likely be evident. Chlorine residual indicates that all bacterial matter has 
been treated and that the target levels are amounts that show that bacteria has been controlled. This 
does not result in unpalatable "taste", but is evidence that there is chlorine present. The Surface Water 
Treatment Rule requires a minimum disinfectant residual of 0.2 mg/L for water entering the distribution 
system and that a detectable level be maintained throughout the distribution system. The one time 
incident in 2014 reached a low of 0.38mg/l, still well within the safe parameters. 
 
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. 
 
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. 7 pH is neutral and indicates the 
presence of equal concentration of free hydrogen and free hydroxide ions 

Aesthetic Objective (AO) confirming accepted notions of good taste 

Bacteria – many different types of bacteria are found in drinking water. Most municipal treated supply 
of water is, in essence, free of all bacteria due to treatment techniques and the addition of Chlorine. 
Some bacteria have a cyst that is shell shaped and resistant to the addition of chlorine, therefore, other 
techniques are used such as Ultra-violet light which destroys their DNA ultimately diminishing that 
chance for them to reproduce 

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 
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Giardia Lamblia – a common protozoan found in water imitative 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 

Coliform Bacteria – a group of bacteria that are found in human and animal intestines as waste. These 
bacteria are considered indicator organisms to show the presence of such waste in the water with the 
possibility of pathogenic bacteria 

Fecal Coliform – A sub group of total coliform bacteria distinguished in laboratory tests with elevated 
temperature. Used as an indicator organism for potential waterborne disease risk 

Total Coliform – an indicator organism mostly of intestinal origin used to appraise the microbiological 
risks to drinking water 

Escherichia coli (E.coli) – are bacteria present in the intestine and feces of warm blooded animals. E.coli 
is a member species of the fecal coliform group indicator bacteria 

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

Canadian Drinking Water Quality Guidelines – Standards established by Health Canada that 
recommend the maximum acceptable concentrations (MAC) for physical, chemical, microbiological and 
radiological substances in potable drinking water 

Drinking Water Protection Regulation (DWPR) – defines the regulatory standards under the Provincial 
Water Act that must be met to ensure water is safe to drink and fit for domestic uses (residents in 
household) 

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

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

Chlorine – the chemical is widely used in water treatment and comes in many forms such as, gas, liquid 
(sodium hypochlorite) and solid (calcium hypochlorite) 

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

Chlorine Demand – The amount of chlorine required to react with all dissolved and particulate materials 
and inorganic ammonia in the water to purify drinking water 

Free Chlorine – the quantity of chlorine remaining which had not been consumed in reactions with 
microorganisms or organic matter. Referred to as chlorine residual 

Total chlorine – the total amount of chlorine in solution, which includes the chlorine demands as well as 
the residual chlorine 
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Chlorine Dosing – the quantity of chlorine added to the water expressed in milligrams per liter (mg/l) or 
equivalent to ppm 

Contact time – the time from when the chlorine is added, to the time it reaches the first customers 

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

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

Potable Water – water which is considered safe and fit for human consumption, other domestic uses 
and meets the requirements of Northern Health Association 

Turbidity – a measurement of how cloudy or murky water is. 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) 

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 

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

Bearhole Lake 
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