THE UNIVERSITY
% OF QUEENSLAND CREATE CHANGE

AAAAAAAAA

12-MONTH OPERATIONAL PERFORMANCE OF A
DEMONSTRATION SCALE UASB AND HIGH-RATE ALGAE
POND SYSTEM TREATING DOMESTIC REGIONAL SEWAGE

Andrew Ward "2, Jason Dwyer 2, Damien Batstone '

1. Australian Centre for Water and Environmental Biotechnology (ACWEB), The University of Queensland, St Lucia, Queensland, Australia

2. Urban Utilities, Brisbane, Queensland, Australia




THE UNIVERSITY
OF QUEENSLAND
AUSTRALIA

TRANSFORMING REGIONAL TREAT ENT PROJECT

Aboutus Schemes Markets News and media Onling systems

What the project addresses

s Y

4 Home > Schemes > Austrolian > ACCU
Scheme and

+ Sludge * Unreliable nutrient e
accumulation removal

Domestic, commercial
and industrial
wastewater method

* Prone to * Poor pathogen
stratification and removal

wind driven mixing

. Long retention + Cyanobacterial
tl mes b | ooms Lost updated 22 March 2024

* Large evaporation * GHG and odour
losses emissions

i= onthis page Projects under this method con eamn Australian carben credit units (ACCUs)
by reducing methane amounts released into the otr here. This is done by
> When a this meth changing how domestic, commercial or industrial wastewater is treated
> Eligibility
g THE UNIVERSITY OF THE UNIVERSITY Lockyer When to use this method
Valley s Exclusion
¥ WESTERN OF QUEENSLAND Exclusons _
u AUSTRALIA AUSTRALIA ( > Method requirements This mathod may be suitable for your business if you
pEGionAL couNnc h X B capture and burn methane from wastewater treatment
Further readin,
’ Aquatec Maxcon > Rurther reading )
B convert methane into biomethane s a natural gos substitute in
‘ Group Australia

Department of ) g U b l lt H l .t H —lp W troct domestic of commerciol wastawater in an open logoon thatdiiis
Environment and Science PowerWater r an I I |es more than 2 metres deep and existed before 24 April 2014
—_ replace your open lagoon with an anaerobic digester that capiures
mathane produced dufmg wastewater traatment
B abiogas upgrading system that refines the gos into biomethones a
natural gas substitute.




High Rate UASB and HRAP System
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UASB PRE-TREATMENT FOR ALGAE GROWTH

« N and P is solubilised into a

. . Parameter 72h HRT 48h HRT 36h HRT 12-month average
bioavailable form. .
Increase in soluble N (%) 2517 25 £7 1511 2214
Increase in soluble P (%) 41+20 46+ 14 31+£17 36+19
« Removal of TSS highly beneficial for TSS removal by UASB (%) 84+10 60+32 64+19 74424

algae production.

* Pilot work demonstrated a reduction in

turbidity which is also beneficial.
Lab Based Algae Growth Study

. HRT (h 48 36 24 12 Undigested

« The UASB pre-treatment of effluent is (hours) neeee
h|gh|y beneﬁC|a| fOI" algae g rOWth Specific Growth Rate (Day) 0.74+0.08 0.67%0.02 0.60%0.09 0.51+0.06 0.48+0.11
Productivity (g/L/day) 0.55+0.03 0.3240.07 0.23+0.02 0.21+0.05 0.2140.06

Doubling Time (days) 1.36 +0.15 1.49 +0.04 1.70+0.25 1.98+0.17 2.15+0.48
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UASB SLUDGE ACCUMULATION

* 15-months continuous operation
* No sludge removed over this operational period

« Sludge in reactor appears to be associated with the sludge
blanket and required for optimal operation

UASB Sludge Blanket Profile
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Month Temp DIN NO: NO; NH., NH, PO. PO4
(C°) (mg/L) (mg/L) (mg/L) (mg/L) removal (mg/L) removal
(%) (%)

Mar 16.3+0.4 11=3.1 3.2+2.9 0.1+0.2 7.7+4.2  90.4=5.3 4.1=2.2 60.9%22.5
Apr 18.5+2.8 30.8+7.1 20.9+7.4 3.9%4.9 6.1+4.1 91.9+5.6 6.8+2.3 31.2+23.8
May 12.7 £3.3 49.3+6.4 1.2+0.5 41.9+5.5 6.2+1.4 91.7%+1.8 6.8+1.3 28.7x12.9
H HA FI E-I-H L,I E nt H E m D val ':% } Jun 12 +3.4 39.3x24 1.5+0.9 34+21.9 3.7+2.9 91.525.3 5.0+3.2 28.2%4.2
Jul 14.8 2.2 53.7x2.7 0.9+0.3 46.1+3.3 6.7+3.3 91.2+4.6 7.3x0.2 24x5.9
Aug 16.2 2.8  39.5%15.3  1.9%2.1 39+2.6 3.56+2.1 95.222.7 6.3+x0.6 32.7%7.4
+ 299
DI N 44- 1 " Sep 21.1 #3.9 58.#21.2 5.5%4 50.£17.7 2.5+2.1 98.3%1.5 10+3.7 44.5+19.9
Oct 25.1 £3.9 37.2+11.7 1.3+0.6 34.6+13.8 1.3+2.5 98.423.6 5.222.7 53.3+26.1
N H 9 3 4 :L- 5 E Nov 23.6 4.5 31.1=3.5  0.5+0.3 27.7+2.8 2.9+5.4 95.8+7.7 5.3x2.2 42.3+25.6
4
* * Dec 27.9+2.7 36.7+0.8  0.3%0.1 35.8+0.1 0.7+0.7 99+0.8 8+1.1 13.8+9.8

Jan 30.2+2.0 58.3+19.1 0.1 0.2 54.8+x16.1 3.4 3.6 92.9+8.1 7.1 =2.8 35.5+76.9

F D.q. 3 5. E i 2 ; L] B Feb 28.5 £3.3 52.9=7.7 0.4 0.4 44.7 =4.7 7.9+6.3 88.7%x7.6 6.8 =1.1 11.8+23.9
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HELIDON LAGOON SYSTEM VERSES HRAP SYSTEM

Ammonia
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HELIDON LAGOON ALGAE COMMUNITY

Historically 76% of Helidon lagoon community Blue Green Algae
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PATHOGEN REMOVAL
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LRV UASB

LRV HRAP

Pilot Summer Ecoli

-0.33 £ 0.72

-3.05 + 1.01

Log Reduction Number of CFUs Remaining Percentage Reduction Pilot Winter Ecoli -0.13 £ 0.26 -2.63 £ 0.47
0log 1,000,000 0%
1log 100,000 90% Helidon Demonstration Ecoli -1.01 £ 0.67 -2.63+£0.34
2log 10,000 99%
3log 1,000 99.9%
4log 100 99.99%
Slog 10 99.999% R .
tlo ; 55 9959 Pilot Summer TColi -0.30 + 0.54 -3.01 + 0.92
Pilot Winter TColi -0.15 £ 0.27 -2.66+ 0.48
Helidon Demonstration TColi -1.06 £ 0.79 -2.66 £ 0.47
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ALGAE TSS CONCENTRATION
PRE AND POST CLARIFIER

TSS ~ 260 mg/L TSS ~ 60 mg/L
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CONCLUSIONS

Outperforms Existing Lagoon Based System

UASB HRAP
* Viable high-rate regional pre-treatment process * Short treatment times
» Benéficial pretreatment for algae growth with twin applicability .

High ammonia removal (no seasonal effect)

to lagoon systems « Good DIN removal

» Loading rate had greater effect on biogas production than

HRT » Nitrification process established
« Scrubber reduced H,S levels to allow use of biogas * Limited effect from rainfall
* GHG reductions and ability to earn Australian Carbon Credit  No Blue Green algae detected
Units

« High pathogen removal

* Biomass production

» Harvesting process developed
* Drying beds developed

Low sludge accumulation

Presentation Title | Date CRICOS code 00025B 13
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