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• System Planning Considerations

• WWTP Design Considerations
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• Case Study
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Small Systems – What and Why?



What is a Small Wastewater System?

Small WWTPs = treating less than 500 m3/day 

EOCP – servicing a population of 500 people or less 
EPA – servicing a population of 10,000 or fewer people
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Why Talk about Small Wastewater Systems?
• There are many small wastewater systems in BC

• Must meet same environmental performance objectives 

• Getting it wrong = ongoing waste of time and money
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What Makes Small Systems Different?
• Remote and/or Residential Locations

• Reduced User Base 

• Limited Resources

• Capital

• Operational 

Must still meet the same regulatory requirements as 
conventional WWTPs



Regulatory Considerations



Regulatory Framework
• Wastewater Systems Effluent Regulation (WSER) - Federal

• Influent flows>100 m3/day (average) 

• Municipal Wastewater Regulation (MWR) - BC

• Discharge flows>22.7 m3/day (maximum) if discharged to 
ground OR from more than one parcel/lot

• Any discharge to water

• Does not apply to single lot septic systems
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Regulatory Challenges
• Nitrogen and phosphorus removal 

requirements

• Surface discharge – toxicity 
requirements (WSER)

• Increased sampling and reporting

• Registration timeline and resources
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System Planning Considerations



Wastewater Production

• Reduced user base

• Variable growth

• Variable flow rates

• Climate change impacts
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Wastewater Production



Siting Restrictions
• Residential neighborhoods

• Aesthetics

• Odor Control 

• NIMBY

• Limited expansion room



Stakeholder Consultation
• System may not be owned/operated by a utility

• Owned by residents

• Owned by contractor

• Operator may be resident

• May also need to consider:

• Homeowner associations

• Developers

• Community members



WWTP Design Considerations



Data Collection
Typically, we like to use historical data to inform our decisions

What if data isn’t available?



Peaking Factors
For small wastewater systems

• Typical Peak hour flow: 4–5 

• Flow data limited

• Consider the effect of:

• Flexible work 
arrangements

• Climate change



Technology Choice
• Is the technology 

suitable for the 
application given industry 
experience?

• Can the technology 
fit into the available 
footprint?

• What is the operational 
capacity available and 
how much effort is 
required?



Operational Capacity
Consider:

• Level of complexity of system

• Safety and maintenance planning

• Amount of time staff needs to spend on site

• What level of certification staff has

• How familiar staff are with technology

• How many staff are available/backup operational staff

• Time for staff to reach site



Operational Costs
Ongoing operations and maintenance costs are often more 
impactful to the stakeholders, and include:

• Replacement costs

• Power costs

• Chemical costs

• Monitoring program costs

• Pumping costs



Redundancy and Power Requirements
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Project Implementation Considerations



Implementation
• Ongoing operation during 

construction

• Manual vs auto operation

• Construction procurement 
effort and support

• Training and support for 
operations



Case Study



Case Study – Small Okanagan WWTP

Process Flow Diagram of the existing WWTP



Case Study
Wastewater production – residential only, increase in 2020, 
recently discovered significant I&I

• Growth is developer dependent – hard to predict 
(developer is not owner, no master plan)

• Data availability is limited – influent flows and quality not 
monitored, only effluent

Operational considerations – looked at technologies familiar 
to operations team in order to reduce training and operational 
requirements – operations team is not local





Small systems are not “just” smaller versions of 
large systems. 

They are complex and each is unique. 



Questions?

Robyn Casement, P.Eng., casementr@ae.ca

mailto:casementr@ae.ca
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