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Small Systems - What and Why?
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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

<a href="https://www.freepik.com/free-photo/retro-black-alarm-clock-dissolving-into-little-particles-time-can-return-never-wait-anyone-time-management-c
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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
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Regulatory Considerations




—
Regulatory Framework

- Wastewater Systems Effluent Regulation (WSER) - Federal

 [nfluent 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 f;ﬁ




Regulatory Challenges

Nitrogen and phosphorus remova
requirements

Surface discharge - toxicity
requirements (WSER

Increased sampling and reporting

Registration timeline and resources



System Planning Considerations
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Wastewater Production

Secondary Clanifers
(SOR)

« Reduced user base -

* Variable growth RBC (OLR. 15 Stag

REC (OLR, total)

 Variable flow rates

Salsnes Filter
* Climate change impacts - | | | |
- 500 1,000 1,500 2,000 2,500
s Eimated Capacity = == AAF (Current) = 290 m3/d == == AAF (Planning Horizon) = 300 m3/d

Figure 4-1
Performance Potential Graph
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Wastewater Production
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Siting Restrictions

« Residential neighborhoods
* Aesthetics

* Odor Control
 NIMBY

« Limited expansion room S
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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
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Data Collection

Typically, we like to use historical data to inform our decisions
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Ratio of averaged sustained peak and
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was sustained

For small wastewater systems

* Typical Peak hour flow: 4-5
* Flow data limited

* Consider the effect of:

* Flexible work
arrangements

* Climate change




Technology Choice

* |s the technology
suitable for the

application given industry

experience?

e Can the technology
fit into the available
footprint?

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

Consider:

e

. 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
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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
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Redundancy and Power Requirements

General component and rellability requirements
35 (1) A qualifled professional must
(a) determine, based on an environmental Impact study, which reliability cateqory applies to a proposed wastewater facllity, and
{b) ensure that the design of the wastewater facllity meets the applicable requirements of Table 1 and sectlon 36 [odditional component and refiabiliity requirements].

(2) For the purposes of Table 1, the remalning capacity with the largest unit out of service must be at least

(a) 50% of the design maximum flow where the notation "*" appears, or

(b) 75% of the design maximurm flow where the notation - appears.

Table 1 — Component and Rellabllity Requirements for Wastewater Facllitles

Reliability Category
I i I
Components Treatmeant Power Treatment Power Treatment Power
System Source System Source System Source

blowers or mechanical aerators | multiple units yas multiple units optional | 2 minimum no
aeration basins multiple units" yes multiple units” optional | single unit no
disinfection basins multiple uni15|:l yes multiple units® yes multiple units” no
trickling filters multiple uni15h yas multiple un'rlsh optional | no backup no
primary sedimantation multiple units? yes multiple units® yes 2 minimum? yes
chemical sedimentation multiple units” optional |no backup optional | no backup no
final sedimentation multiple uniI:?.tI yes multiple units® optional |2 minimum? no
degritting n/a optional |n/a no nfa no
chemical flash mixer 2 minimum or backup optional | no backup optional | no backup no
flocculation 2 minimum? optional | no backup optional | no backup no
aerobic digestars 2 minimum? yas 2 minimum® optional | single unit no
anaercbic digesters 2 minimum? yes 2 minimum® optional | 2 minimum no
effluent filters 2 minimum® yas 2 minimum’ yes 2 minimum® yes
facultative lagoons 2 calls” nfa 2 cells nfa 2eells nfa
aerated lagoons 2 cellsb yas 2 cells optional |2 calls no
package treatment plants ﬁu::rgalfrl:uni:ﬁil; irﬁahllw yes i:gi?;;fiai:“gﬁum yes single unit




Project Implementation Considerations




—
Implementation

* Ongoing operation during
construction

* Manual vs auto operation

* Construction procurement
effort and support

* Training and support for
operations







Case Study - Small Okanagan WWTP

Gravity Flow from
Upslope Connections

l Disposal
Fields

Disk Media .
Final Pump Well Valve

: Clarifier w/ Screen Chamber
Primary

Clarifier
Disposal
Fields
3Luuc|iigne Pumped Flow from
& Downslope Connections

Process Flow Diagram of the existing WWTP
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Case Study

Wastewater production - residential only, increase in 2020,
recently discovered significant &l

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

They are complex and each is unique.



Questions?

Robyn Casement, P.Eng.,


mailto:casementr@ae.ca
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