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Four Sustainable Research Projects from the

One Design Project — Queanbeyan STP Detail
Design
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Enhanced Chemical Phosphorus Removal

500,000 EP 50,000 EP

Two existing plants running for
many years achieve very low TP
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Actual Performance versus Theory

Ferric Dose Response
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Jar Testing Results
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Annual Chemical Cost - $ K

Enhance Chemical P Removal Benefits
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Hydraulic Mixing of Unaerated Zones
(using the energy already in the feed and return streams)
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How to we Design for Mixing Hydraulically?

V Notch Flow Meter
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Pilot plant was run to
explore the plant
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Low MLSS (high settling)
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Pilot Plant Results (sludge accumulation)
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Conventional Mixing Power vs Hydraulic
Mixing Power

» Conventional Mixing Power - 24 hr

 Hydraulic Mixing Power - Higher head (0.8 m peak, 0.3 m
average)

Mixing Type

. Greenhouse Gas Emissions
Power Consumption

(Scope 2)
(kg CO2-e/m3/year)

(W/m?3)

Conventional

mechanical 8 8.4%
Hydraulic 0.28 0.29%*
*Based on the scope 2 New Zealand emissions factor of 0.12 kg COD-e/kWh.
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Operational Benefits

Compartmentalised Anaerobic Selector

Increased Bio-P Better Settleability, Capital Cost neutral —
Contributing to hence less solids to more concrete baffles
sustaining the circular the environment. VS mixers
economy of
phosphorus.
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Storm Treatment
(Traditional Clarification versus Solids Contact)
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Solids Contact Experimental Results

Impact of Solids Contact Process on UVT
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Solids Contact Clarifier Benefits

Improved:
e Disinfection of storm flows No additional clarifier

¢ Additional nutrient
removal of storm flows
(RAS capture)

infrastructure

i T

For QSTP this saved
~ $8.3M (8% of

project costs) in
clarifier construction

water . NEW ZEALAND
NEW ZEALAND =—2==*" CONFERENCE & EXPO

=I-I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, iora Aotesron 17-19 OCTOBER 2023
L‘= Takina, Te Whanganui-a-Tara Wellington



Sensitivity: General

Oxidation Ditch — Slow them Down!

Reluctance to go below 0.3 m/s. Loss of
mixing?

Benefits of lower velocity:

Higher DO and nitrification ,
in cold climates SliesiEr o 7

Research at Mt St John STP on lower
velocities
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Results from Slowing Channel Velocity

MLSS vs Mixer Speed MLSS was low at
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Effects of Slowing the Ditch Down

Increased
phosphorus
uptake
resulting in
better bio-P
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DO increase

due to the

reduction in
velocity

Increased
nitrification
which nullifies
the

disadvantage
of Oxidation
Ditches during
winter
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Summing it all up
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Chemical phosphorus removal Hydraulic mixing is capital neutral Storm treatment using a solids Slowing of oxidation ditch
with @ minor calcium dose resulting and has significant power and process contact approach allows us to process velocity (40%) is possible to
improved performance (40% cost benefits storm flows through clarifiers without increase the DO and stimulate greater
reduction & 10% reduction in increasing required area. phosphorus and nitrogen removal.
biosolids)
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Questions?
Email: liam.tamplin@beca.com

make

inNvNf NO everyday

better.

il B€Ca hunterh,0

the future of water



https://www.facebook.com/BecaGroup/
https://www.linkedin.com/company-beta/162676?pathWildcard=162676
https://twitter.com/BecaGroup?ref_src=twsrc%5egoogle|twcamp%5eserp|twgr%5eauthor
https://www.youtube.com/user/TheBecaGroup
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