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1.0 Community General 

The City of Dawson Creek is located in North Eastern British Columbia and is Mile 0 

of the World Famous Alaska Highway. With a population of over 12,000, the City of 

Dawson Creek is energized through the oil and gas industry and local development. 

The city serves as a commercial hub to industry as well, supported by local farmers 

who mainly grow and harvest canola, wheat and barley. Additionally, the 

community serves as a cultural and administrative hub to the vast area in which we 

populate and the surrounding area. Dawson Creek is 1.5 hours from Grand Prairie 

Alberta, four hours from BC’s Northern Capital, Prince George, and ¾ hours from 

Fort St. John. With a land base size of 24.8km², Dawson Creek is relatively a 

medium sized municipality with the vast concentration of residences being located 

in central area of downtown and on Parkhill sprawling to the west. The surrounding 

topography varies with mountainous area south east of Dawson Creek to low lying 

rolling hills within the area. The mountainous area south west of Dawson Creek is 

the area in which the Kiskatinaw River meanders and is also referred to as the 

Kiskatinaw Water Shed which encompasses 2800km² of vast topography that is 

exposed to both industry and farming population. South of Dawson Creek, Bear 

Mountain provides locals with the opportunity to explore the outdoors by way of 

hiking, skiing, hunting, and viewing the massive turbines that are strategically 

located on the ridge. The wind turbines provide another way of producing energy 

and when operating, returns electricity back to the BC Hydro grid. Sustainability 

that Dawson Creek constantly seeks’ has resulted in the formation of a wide 

diversified community providing an attractive, energized, bustling, and compact 

community which embraces thousands of hectares of arable farmland, green space 

and natural beauty. 
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Community General – (continued) 

Dawson Creek’s commercial and industrial base is continuously becoming 

diversified. The real estate market has slightly increased, meeting the demand from 

an increased number of workers. Retail, construction, professional services, 

healthcare and a wide array of entrepreneurial support business, provides an 

abundance of sources for employment in the community. Continued growth and 

surge in the construction industry, supports a healthy market for commercial, 

industrial and institutional uses. By all indications, this will positively support the 

growth rate over the next few years. 

 

1.1      Staffing 

The City of Dawson Creek’s Water and Environmental Department is responsible for 

the operations and maintenance of the wastewater collection system and treatment 

excluding service installs and sanitary main flushing which is completed by the 

Public Works Department. The Water and Environmental Department’s staff is 

responsible for the Wastewater Collection System lift stations, the assurance that 

Wastewater is conveyed efficiently. They are responsible for the operation and 

maintenance of the Wastewater lagoon system with the incorporation of the new 

state of the art water reclaimed facility. The sewer operations are manned seven 

days a week with 24 hour standby provisions for after hours alarm response. 

Operational staff and appropriate Environmental Operators Certification Program 

(EOCP) levels: 

 

Staffing overview: 

Kevin Henderson, AScT, Director of Infrastructure and Sustainable Development 

Shawn Dahlen, AScT, Deputy Director of Infrastructure and Sustainable Development 

Dillon McNeely, Public Works Forman 

John Kalinczuk, CTech, Water Resource manager 

Richard Mathieson, Assistant Public Works Forman 
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Staffing overview (continued) 

Utilities Division: 

Dillon McNeely, Public Works Forman 

Richard Mathieson, Assistant public Works Forman 

 Level II – Water Distribution 

 Level I – Waste Water Collection 

 Small Water Systems Operator 

Alan Peters, Lead Hand Operator 

 Level I – Water Distribution 

 Level I – Waste Water Collection 

 Small Waste Water System Operator 

 Small Water Systems Operator 

Collection and Treatment 

John Kalinczuk, CTech, Water and Environment, Water Resource Manager 

 Level IV – Water Distribution 

 Level III – Water Treatment 

 Level II – Waste Water Treatment 

 Chlorine Handler Certification 

Kerry Devuyst, Senior and Lead Operator 

 Level III – Water Distribution 

 Level III – Waste Water Treatment 

 Level III – Water Treatment 

 Level II – Waste Water Collection 

 Chlorine Handler Certification 

Kevin Walter, R.O.W.P, Operator I 

 Level I – Waste Water Treatment 

Mike Linthorne, BSc, Operator I 

 Operator in Training – Water Treatment 

 Operator in Training – Water Distribution 
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2.0      Wastewater Treatment and Collection 

2.1        Wastewater Collection System - History 

The Wastewater Collection system services the City of Dawson Creek’s >12,000 

residents as well as supports the development of commercial, institutional, and 

industrial connections. The Collection system conveys the wastewater from outlying 

areas via lift stations within the City of Dawson Creek from the West to the East. 

The City of Dawson Creek’s Water and Environment Department operates the 

wastewater collection system, lagoon and SAGR wastewater treatment system, as 

well as the new state of the art level III Water Reclamation Facility. The collection 

system is comprised of separate and combined storm and sanitary sewers. 

Separate storm and sanitary sewers serve parts of the City of Dawson Creek 

collection system infrastructure. In the combined sewer system (CSS), there is a 

single sewer that conveys’ storm water and sanitary wastes to pumping stations 

that convey the waste to the lagoon system. During dry and wet weather 

conditions, sanitary wastes that are collected in the CSS are conveyed to the City of 

Dawson Creek’s main lift station located on 115ave and then pumped to the lagoon 

treatment process. At the main lift station, operations has installed a bar screen to 

assist with the removal of larger debris, and that is sourced to our Sanitary Truck 

dump location which conveys directly to the main lift station, via the main sewer 

line, which flows east on 115ave. Since the installment of the bar screen, 

operations has seen a decrease of time spent pulling pumps to regularly remove 

debris such as: plastics, rags and other foreign objects that are detrimental to 

pumping operations.  

The City of Dawson Creek has continued over the years to update the wastewater 

collection system where necessary to allow for development to continue and to 

allow for efficient conveyance of the water and wastewater to the sewage treatment 

system. Prior to 1982 with upgrades that included lagoon operations, the conveyed 

wastewater collection was stored in to anaerobic lagoons located north of the 

existing Lift Station parallel to Dawson Creek in the valley. From these storage 

lagoons, the influent was pumped to where the existing lagoons are located today 

for further treatment that was required. The City of Dawson Creek’s sewage 

collection system and lagoon treatment system has evolved into a well maintained 

collection and treatment system with the addition of the state of the art water 

reclamation facility in 2012.  
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2.2     Wastewater Treatment – History 

The original lagoons were built in the year 1961. In the late 1970’s early 80’s, the 

lagoons were re-located from their original location to the existing operating lagoon 

system today. The lagoon system composed of 2 anaerobic lagoons (20, 000m³) 

per cell, 2 aerobic lagoons (46, 000m³) per cell, and a Facultative pond (210, 

000m³). The Facultative pond is referred to a stabilization pond to allow for further 

treatment of domestic and industrial wastewater. Overflow from the facultative 

lagoon is routed through a discharge line to a polishing pond we refer to as Beaver 

pond. Polishing ponds further support lower populations of anaerobic micro-

organisms and a higher proportion of aerobic organisms adapted to survival in 

lower concentrations of organic material. The effluent, after an approximate 5 day 

retention time within Beaver pond, is conveyed to Dawson Creek through a culvert 

which flows into a natural creek waterway before being discharged into Dawson 

Creek. The City of Dawson Creek had a vision prior to 2010, of becoming a more 

sustainable city and had put a request out to industry for the possibility of using the 

already treated wastewater from the lagoon treatment system. The thought was 

too treat it to a higher standard and make it available to industry for use within 

their diversification of work scope, to alleviate the pressure off of the potable water 

system. Shell Canada came forward and supported the idea in partnership with 

Dawson Creek to take it to the next level. With the expansion of the lagoon system 

which incorporated the new biological treatment process referred to as SAGR 

(Submerged Attached Growth Reactor), the additional storage capacity in the sea 

plane basin and with the ingenuity of Nelson Environmental and Urban Systems 

capacity to design and build a state of the art water reclaim facility, the City of 

Dawson Creek was successful. 2011 and 2012 included substantial upgrades to 

allow for this tertiary treated effluent to be re-used. In May 2012, the water 

reclamation facility started to produce filtrate to Shell Canada. The water reclaim 

facility is a level III Water Reclamation Facility and operates under the Municipal 

Sewage Regulation (MSR), permit PE – 00311with certain design criteria that needs 

to be meet. Some of the criteria includes: pH, CBOD₅  <5mg/l, Turbidity <2 NTU, 

Fecal Coliform, Total Chlorine residual >0.5mg/l, with flow measured daily. Flow 

through the reclaim plant shall not exceed 4,000m³/day. When flow is re-directed 

to the sea-plane basin and the facultative pond, the max flow that can be 

discharged is 7600m³/day. Having the availability of ample storage within the 

lagoon treatment system, it allows operations to compensate for better flow and 

basin equalization so hydraulic overloading of the lagoons can be minimal.  
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3.0     Wastewater Collection System 

3.1       Overview of Collection System 

The Water and Environment Dept. in tandem with the Public Works Dept. for the 

City of Dawson Creek, through a schedule of systematic improvements, upgrades, 

and replacements, strives to maintain and improve the efficient conveyance of the 

collection system water of good quality and sanitary sewer services with our 

community. The two departments play an integral role in maintaining the health, 

safety, and wellbeing of our community. Funds to support this program and 

integrity of the system come by way of fees, taxes, and other applicable charges.  

3.2      Collection System 

The City of Dawson Creek’s sanitary sewer collection system consists of roughly 

105 km of force main and gravity sanitary pipe, 1,100 manholes and six remote lift 

stations located strategically within the city. There are approximately 7,000 

residential and commercial connections in total. The six tributary remote lift 

stations collect and pump the sewerage to the main lift station on 115ave and 

pumps the sewerage directly to the anaerobic lagoon #1. There is some flow 

storage ability in the gravity main line that parallels 115ave, this allows for some 

flow equalization but it is limited if heavy rains consistently fall. In the event the 

collection system is overwhelmed with inflow and infiltration, an overflow pipe 

directs the flow from the main lift station to the anaerobic lagoons, situated north 

of the lift station located in the valley. These retention ponds are the original 

lagoons that stored all of the city’s wastewater in the early days. 

 

3.3      Lift Stations  

The 6 tributary remote lift stations including the main lift station are inspected once 

per week by the City of Dawson Creek’s Water and Environment Department. These 

stations are monitored 24hrs/day by a remote telemetry system which enables staff 

to troubleshoot and trend data on the cities SCADA (Supervisory Control and Data 

Acquisition) system.  
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Wastewater Facilities Table 

No.        Wastewater Lift Stations                                  Address 
                        & Facilities 

1        Lagoon Sewer System 11620 1st Street 

2        Water Reclamation Facility 11604 1st Street 

3        Harper Lift Station 8200 52 – Subdivision Road 

4        Heritage Lift Station 36 – Collins Road 

5        Hart Lift Station (Hansen Sub) 2600 – 92 Ave 

6        BC Hydro Lift Station 2300 – Highway 97 

7        Chilton Lift Station 21- Petrick Drive 

8        Airport Lift Station 92 – Vic Turner Airport Drive 

9        Main Lift Station 100 – 115 Ave 

 

3.4     Main Lift Pump Station 

The Main Lift Station is gravity fed by a gravity main that runs east on 115Ave. 

There are three 40 Hp pumps with soft starts that feed the wastewater to the 

lagoon treatment system. The pumps have the capability to pump 150l/s flow. In 

the event there is an extended power outage, in accordance to the emergency 

response plan, there is a generator that will automatically come on line to run the 

lift station. Regular maintenance of the generator is performed by the City of 

Dawson Creek’s Public Works heavy duty mechanics in both the spring and fall. 

3.5    Lift Station Repairs 

In early spring 2012, Heritage lift station had some mechanical upgrades 

completed. This included new discharge piping and check valves for both pumps. 

Part of the upgrade also included the purchase of a new 12 Hp hydromatic pump to 

replace the existing pump which needed to be fully re-furbished. A redundant pump  

is now available for any situation that may occur in this location. The lift station 

also had new control flygt bulbs installed to complete this project.  

3.6    Sanitary Flushing 

The Public Works Department flushed approximately 19,880 meters of sanitary 

sewer mains as part of their maintenance program. Additionally, there are areas 

within the City of Dawson Creek that are deemed to be of concern and therefore; 

are flushed bi-monthly and semi-annually. The maintenance program works off of 

an odd/even year flushing program.  



2012 Annual Wastewater Collection and Treatment Report 

 

 

4.0 Wastewater Treatment – Sewer Treatment and Reclamation Facility 

The City of Dawson Creek’s sewer treatment system is located at 11620 1st street 

south east of the City’s town center and adjacent to the City of Dawson Creek 

regional airport. 

The section of the report will detail the performance and operational strategies of 

the process over the past year. 

 

 

 

Overview of complete lagoon system 

Water Reclamation Facility 

Main Lift Station 115ave 
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4.1   Process Overview 

The process of the wastewater is conveyed to the lagoon by way of the main lift 

station which includes anaerobic zones, aerobic zones, a facultative pond, SAGR 

treatment, seaplane storage and tertiary treatment through the new reclamation 

facility. Turbidity (NTU), CBOD and TSS removal are achieved through the SAGR 

process with some ammonia removal during warmer temperatures even though the 

process is not designed for this type of removal. This is to be achieved through 

lower BOD loading and the presence of air within the aggregate bed. Because of the 

limitation of process control through the SAGR, all of the incoming ammonia may at 

times be removed through the nitrification process. It may be possible to have 

ammonia reduced to < 1mg/l over extended periods. 

 

 
Process schematic of lagoon profile including the new SAGR cell treatment – 2012         Credit: Urban Systems  
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Process Overview (continued) 

The wastewater is conveyed to the lagoon 

treatment process from the main lift station 

located on 115ave. The influent passes 

through the anaerobic zones # 1 and # 2 

where removal of 

large particles 

including, rocks, 

rags, plastics, 

and grit takes 

place. These two 

zones are also designed for settling and treatment of the 

liquid train. We can refer to this as pre-treatment 

because it minimizes damage and process failure 

downstream. 

The flow then enters the aeration ponds where air is introduced. There are two 

aeration ponds that provide about 50 days of detention time. With recent upgrades 

to the blower building and increased volume production through the new positive 

displacement blowers, oxygen transfer is greater which promotes greater biological 

activity and treatment of the liquid train. 

 

   

   

Winter time conditions with ice castles 

 

Summer time conditions with air addition 
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Process Overview (continued) 

Above is a photo of the aeration pond # 1 with excellent air transfer as part of this process prior to the SAGR cells. 

The liquid train continues into the SAGR process. SAGR is referred to as Submerged 

Attached Growth Reactor. We have three SAGR cells that treat the influent with a 

guarantee treatment reduction of Turbidity, TSS, and CBOD5. Ammonia will at 

certain times of the year be completely removed because of less BOD loading with 

more presence of oxygen in the water. The cells are controlled via v-notch weirs 

and have the capacity of treating up to 30l/s per cell. We are presently maintaining 

10l/s per cell which increases our detention time within the cell beds and allows for 

consistent uniform flow of influent so hydraulic loading and batch processing is 

minimal.  

     
  

 

SAGR cell capped off with bark mulch of insulation barrier V-notch flow control distribution piping 
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Process Overview (continued) 

The final conveyance of the 

effluent can be directed to either 

the reclaim facility or sea plane 

basin.  Manual valve operation of 

the valves allows for this process 

change. Option #1The max flow 

into the reclaim facility is around 

45.5l/s as our permit only allows 

a total of 4000m³/day to be 

treated at this time. Future 

expansion will increase our volume that the plant can process. The reclaim facility 

treats the already treated effluent to a tertiary standard which means increasing 

the quality of the product to a higher standard.  

 

                                                               

Disk filtration is a proven technology that provides a consistent high quality 

standard of water. The disk filters at the reclamation facility in Dawson Creek have 

a 10 micron pore size with the ability to capture anything up to 10 micron. The 

filters are guaranteed to produce filtrate quality of <2 NTU without the addition of 

coagulant upstream in the 

coagulation/flocculation tanks. With the 

quality of the effluent coming into the 

plant from SAGR, the disc filters should 

not be susceptible to any major fouling  

Disk Filter #2 

Inlet piping to reclaim 

Disk filter disks (10 micron) 

NTU post filter 
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Process Overview (continued) 

which may cause blinding of the filters, tearing or complete failure. The disk filters 

operate on head loss, so when the operating level of the water increases, a 

backwash is automatically initiated and washes until the level drops below the 

normal operating setpoint.                                               

After treatment through the disk filters, we refer to the treated water as filtrate. 

The filtrate gravity flows into a common header pipe and flows to the north end of 

the wetwell where sodium hypo chlorite is injected for disinfection purposes. The 

chemical addition is based on flow pacing so operators’ need to periodically tweak 

the gain setpoint which directly correlates the dosing in mg/l. There is 

approximately 8 hours detention time in our clearwell which is dependent on flow 

through the plant. To achieve a disinfection that will carry some contact time, 

operations targets for about 1-2mg/l at point of transfer which is monitored, and is  

alarmed 24 hours a day on a chlorine analyzer. Under the MSR, we are to be above 

0.5mg/l at all times.  

 

  

If it is deemed by Shell that more chlorine is needed at their request, it is their 

responsibility for notifying the City of Dawson Creek operations that a change is 

needed. It is our due diligence to ensure that a 0.5mg/l residual is always present. 

With future plans to use the reclaimed water for other applications within the City of 

Dawson Creek, we are currently conducting an enhanced sampling regime with 

additional bacteriological samples from the point of transfer location, to build a 

supporting database that will assist in our application to the Ministry of 

Environment.  

Hypo chlorination pumps and sample pumps Hypo injection post filter Online chlorine analyzer at reclaim plant 
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Process Overview (continued)   

Option #2 Feeding into the sea plane basin allows us ample storage for more 

retention time and further liquid train treatment when conditions are ideal. After 

the SAGR effluent is pumped into the sea plane base, the flow of the basin is east 

and then through a transfer pipe which then dumps into the facultative pond. 

Depending on operating conditions, the transfer valve is tweaked to allow for 

certain conditions to be met. Using the facultative pond as our main operating 

source, we try to maintain about 2.5 – 3 feet of liquid in the pond. This allows us 

extra storage capacity in the event of a hydraulic loading event and for consistent 

flow through the outfall into the beaver pond. Beaver pond is where the outfall line 

discharges and supports about another five days retention time before flowing into 

the Dawson Creek. The flow from beaver pond into Dawson Creek is released 

through a culvert that is screened to eliminate debris from entering the creek.  

                    

             

    

Sea plane basin Facultative pond outlet screen 

Outfall discharge into Beaver Pond Marsh area of Beaver pond looking east 
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4.2    Flows 

Main lift station flows have averaged 4,300m³ (see graph 1) for the past three 

years. In 2011, two severe water storms blasted the City of Dawson Creek within 

two months of each other causing the main lift station to operate with increased 

flows as shown. The July flow for 2011 was in excessive of 10,000m³ for a majority 

of the month. When precipitation falls, flows from the lift station are slightly 

increased because of excessive runoff and lots of inflow within the City of Dawson 

Creek collection area. At the end of 2011, flows were not recorded as operations 

was in the process of changing over personnel. Overall; flows remain consistent 

from the main lift station which feeds in the lagoon system when weather 

conditions are ideal.  
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Flows (continued) 

 

Sewer outfall flow varies depending on weather conditions and is controlled from a 

manual operating gate valve. The flow is manipulated depending on seasonal 

operation and most importantly storm conditions. Operations’ tries to operate 

within the 2000-3500m³ volume to allow for ample HRT within the facultative pond 

throughout the year and discharge to Dawson Creek. The spikes that are seen in 

this graph 3 are the result of the two storms that blasted the City of Dawson Creek 

in 2011. The outfall line was found to be defective in 2012 and was repaired with a 

report sent off to the Ministry of Environment indication this repair. The outfall line 

is has been inspected every two weeks since the repair with no further issues to 

date. 
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Flows (continued) 

Graph 4, sewer outfall Ammonia concentration  shows some consistent data with 

seasonal temperature variations. It seems as though nitrification is naturally 

occurring during the warmer months of the year May – Aug because of the warmer 

climate condition. During the other periods of the year, de-nitrification is occurring 

because of the colder temperatures and slower treatment process within the 

facultative pond. However, the data shows a pattern of over the last years’ 

temperature playing a huge roll in the treatment process. 

4.3    Effluent Quality Table - 2012 

Sample 0C 

 

Cond 

 

Fecal Total 

  

Nitrite Ammonia Nitrate 

  

. . 

Date Temp PH umhos/cm D.O Coliform Coliform TSS 
T. 

Phos. N N N BOD5 COD CBOD Chloride 

31-Jan 1.3 7.6 

 

2.6 26 150 1.6 3.6 .24 22 29.00 4.8 97 2.5 190 

29-Feb .9 7.81 1700 9.58 690 150 4.4 3.4 .6 16 130.00 6.4 86 4.0 180 

28-Mar 1.2 7.82 1400 8.49 260 2400 4 3 .16 9.8 26 8.9 77 6.3 140 

25-Apr 8.7 7.83 910 13.4 16 140 10 1.5 .12 7.5 8.1 11 57 7.1 87 

30-

May 18 8.97 870 7.02 <1 6.0 15 .51 .48 1.2 3.60 3.1 64 2.2 97 

27-Jun 20.8 9.27 1000 11.6 <1 47 1.6 .57 .19 .26 4.70 <2 50 <2 110 

25-Jul 20.9 7.55 1000 6.75 2 1400 2.8 .56 .11 .17 0.36 <2 78 <2 130 

29-Aug 17.1 9.16 1200 6.59 2 1100 1.6 

.96 

(1) .28 .33 2.40 2.2 73 <2 140 

26-Sep 

 

9.06 1300 

 

2.0 730 2.4 1.2 .18 .42 1.10 <2.0 69 <2.0 160 

31-Oct .8 8.18 1300 7.2 <1 1300 <1 1.2 .19 9.6 3.60 <2 52 <2 140 

28-Nov 1.8 7.3 
 

2.6 70 1300 4 2.2 .22 17 3.70 4.5 61 2.1 160 

19-Dec 1.7 7.9 1600 0.7 247 >2400 4.8 2.6 .37 24 2.80 7 79 3 160 

 

4.4    Fecal Coliform 

There were 12 fecal coliform tests conducted in 2012. From theses 12 tests, 9 were 

lower than the 100 MPN.  

4.5   Biochemical Oxygen Demand (as CBOD₅) and Total Suspended Solids 

There were 12 tests for each of these two water quality parameter in 2012 with 

none of the results exceeding the MAC.  

4.6    Operating Certificate PE 00311 

The operating certificate was revised in April 2012 for operation of discharge to 

Beaver Pond and for the operation of the new Water Reclamation Facility. 
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 City of Dawson Creek Wastewater Urban Collection System 


