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Introduction Luggage Point WWTP:

* 133 ML/d ADWF
- 800,000 EP

Initiated to solve struvite/MAP blockages:
» Digested sludge transfer pipework

« Centrate pumps and pipework causing
dewatering bottleneck / significant downtime

» Fortnightly maintenance to clear blockages
* Maintenance activities safety
» Centrifuge bowl abrasion wear?

Options considered:
* Reduced digested sludge pH
* Ferrous dosing
» Anti-scalant dosing
* Centrate dilution
« Centrate struvite precipitation
» Digested sludge struvite precipitation
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High Maintenance

Effort/Cost

* Jet rodding, manual cleaning of centrate pumps, acid cleans

* Intensive fortnightly activities

Work Order Type (Multiple Items) [T
Row Labels 7| Sum of Actual Material Costs  Sum of Actual Other Costs  Sum of Actual Resource Cost  Sum of Actual Total Costs
< ST018-PU_-0450-101 Centrifuge Filtrate Pump 1 8,790 82,766 15,772 107,329
ST18- Dewatering filtrate pumps - - - -
ST18Cen 2 not pumping centrate - 1,165 287 1,453
ST18Cent filtrate pump 1 not pumping - - - -
ST18Cent Filtrate pumps blocked PeterV 235 6254 1,613 8152
ST18Cent. filtrate pump 1 not pumping - 1,199 259 1,458
ST18Centrate pumps blocked centrifuge - 3,108 450 3,558
ST18 Centrifuge Filtrate pump blocked - a1 254 1,095
ST18 Centrifuge filtrate pumps fault. - 1,518 233 1,801
ST18 centrifuge filtrate pumps faulting - 35,072 3,190 38262
ST18 centrifuge filtrate pumps tire coup - 1,251 415 1,666
ST18 Centrifuge filtrate pumps tripping 3,233 1,339 345 4,916
ST18-FILTRATE PUMP - 2,257 528 2,785
ST1&Filtrate pump 1coupling broken - 313 216 529
STi&filtrate pump 1thermal overload 218 618 121 956
ST1&Filtrate pumps 1/2 blocked Phil D. - o34 147 730
ST1&Filtrate pumps blocked Bob H.Called - 646 732 1,377
ST18-Centrifuge filtrate pump 2,847 14933 3,101 20,881
ST18Centrifuge Filtrate pump blocked 1,531 3,658 a7 6026
ST1&-FILTRATE PUMP 1 NOT PUMPING - 539 610 1,149
= ST018-PU_-0450-102 Centrifuge Filtrate Pump 2 8,678 36,400 9,339 54417
Centrate pumps blocked att Glen - 635 154 738
Filtrate pump 2 refurb requested by Tom - - - -
STO18- filtrate pump #2 thermal overload 4,818 2476 759 8,053
ST18 Centrifuge filtrate 2 not pumping - 993 321 1,318
ST18CENTRIFUGE FILTRATE PUMP 2 - 992 306 1,298
ST18CENTRIFUGE FILTRATE PUMP #2 BLOCKED - 998 321 1,318
ST18 centrifuge filtrate pump 2 blocked 2,91 7,154 1,319 11,405
ST18 centrifuge filtrate pump 2 siezed 502 2,833 596 3,930
ST1gfiltrate pump 2 blockage - 2739 835 3624 ;
ST1&filtrate pump 2 cable requires atte - 597 182 779 . - .
ST1&Filtrate pump 2 fault callout Gavin 27 10,061 2,750 13,238 ’ A
ST18 Filtrate pumps require Acid Clean - 643 199 842 A
ST1&-centrifuge filtrate pump 2loes s - 4,064 231 4,946 ‘ . -
ST18filtrate pump 2 continually running - 2,200 (=] 2,877 (& 4 . y
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Struvite / MAP MgNH,PO, .6H,0

— Precipitates whenever activities of Mg#* NH,",

FO rmation PO, 3 exceed solubility constant

Depends on pH - Higher pH = greater
precipitation potential

Anaerobic digestion of BNR WAS releases high
concentrations of NH,*, PO,3, Mg?*

Pressure drop in pumps, pump suction and pipe
bends causes CO, stripping, raising pH
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Phosphorus Recovery with

Struvite Crystalisation gl mml
Why recover phosphorus? ~~
— Growth limiting nutrient g U "h
— Increased demand and limited reserves \i [
— Discharge to environment causes severe -
eutrophication and loss of resource | B 4y
Struvite crystallisation processes T o wpomageon

Source: www.tpomag.com

— Side-stream CSTR or fluidised bed reactor
« CSTR: Phospaqg, Anphos, NuReSys
 FBR: Ostara/Pearl, Phosnix

— Sludge-stream

« Airprex (CSTR with crystal separation /
settling)

— Significant infrastructure & operational costs

Sewage Treated effluent
8 Acration tanks [—————

T Sidestream
' (very low P, Sludge
- - A lower N}
: q ; Anaerobic
A ik "= MAP reactor digesters
= e "
N & [ -' ¢ Dewatered digested
. 7z - Sludge dewatering sludge
Wi equipment L

Source: Minch & Barr, 2011
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In-Digester Struvite Recovery

* Series digested sludge flow v Low cost infrastructure / implementation solution
— from Storage Digester 1 to 2 v" Reduces phosphate to very low levels in digested
- Storage Digester 1: Air mixing & strip CO, sludge and throughout sludge stream
— Raise pH v Minimises struvite formation potential throughout
— Minimise MgCO, formation v Phosphorus retained in the biosolids product
S I I O M R UauDasB * Phosphorus in Struvite is bio-available
— Raise pH further v WWTP effluent P (& N) reduction
— Crystalise struvite further v" Improved sludge dewaterability
— Reduce sludge phosphate concentration X Struvite / phosphorus is not separated from biosolids
| Air | €Oz |CHa| NH; Air| Mg CO, | CH4 | NH,
Digested
shl_uggel P Digested
(high soluble P) Storage Storage sludge

Digester 1 Digester 2 (low soluble P)
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MHL Dosing Design Basis

Low centrate Mg supports observations
that significant struvite formed prior to
centrifuges

Problematic struvite still forming with
Mg ~ 5 mg/L

Struvite precipitation potential decreased
by dropping soluble P concentration

— Target < 20 mg-P/L

Centrate data prior to MHL dosing:

s | s

Magnesium mg/L 5
Ammonia mg N/L 930

Parameter

Soluble Phosphorus mg P/L 195
7.9
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M H L StO rag e & DOS | N g « Simple bulk storage tanks & dosing pumps

* No recirculation or tank mixing

« MHL supply makes a difference:
— Current supply is very low maintenance
— No blockages
— Effective P removal

 MHL dosed to sludge recirculation line on
Storage Digester 2
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Digested Sludge MHL Dosing PFD

Luggage Pt ST018Mimic3801SludgeTransfer 02:55:07 PM Monday, 30 January 2023

OTqo67412 o & AXNCFORSA

Dewaten ng SI Udge DISt”bUtlon PLC38 UPS PLC38 POWER PLC38 STATUS

Storage
Digester 2

Storage
Digester 1 !
]

2039.0 kL

-1 T | o 1 Flow to Dewatering
e LI L XU T W) 3 \"_“ii" & )

Sl L, : 60.0 kL/Hr
[ [ [ | 1 —

( MHL Dosing Pump No.1 #)——

o DewateringP)

0.0 LHr
MHL Dosing Pump No.2 bJ——

90.0 kLIHr 508 kPa |
..-‘l".‘ .',-l..“ ;

Trends

Storage Digesters
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+ Implementation Results



NO struvite related
blockages or
maintenance

| - pipelines or
8 - pumps

Other measures that contributed:

« Removal of sharp bends in pipework
 Removed long suction pipes for pumps
« Centrate pumps changed to PD type
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MHL Dosing Commenced 13

Nov 2019
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Centrate Soluble Phosphorus Prior to MHL & Fe Dosing
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Centrate Ammonia “Reduction”

MHL Dosing Commenced 13
Nov 2019
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Centrate pH Change

T
[o
]
+—
o
+—
c
M}
Q

MHL Dosing Commenced 13 Nov
2019

1/01/2017
3/07/2017
2/01/2018
4/07/2018
3/01/2019
5/07/2019
4/01/2020
5/07/2020
4/01/2021
6/07/2021
5/01/2022
7/07/2022

ANZBP National Biosolids Conference 2023 | © 2022 GHD. All rights reserved.




Luggage Pt WWTP Effluent Total P & N
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MHL Dosing Commenced 13
Nov 2019

ey
o8]

=
o

-
~
=<
[sTe]
£
c
Q
[sTh]
(o]
sl
=
=
©
0
=
-
&
1
[sT4]
E
v
3
-
o]
=
o
n
(o]
M
(a8
©
0
=

1/01/2015
3/07/2015
2/01/2016
3/07/2016
2/01/2017
4/07/2017
3/01/2018
5/07/2018
4/01/2019
6/07/2019
5/01/2020
6/07/2020
5/01/2021
7/07/2021
6/01/2022
8/07/2022
7/01/2023

Total Phosphorus Total Nitrogen =52 per. Mov. Avg. (Total Phosphorus) =52 per. Mov. Avg. (Total Nitrogen)
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Effluent Phosphorus
Reduction

.......

« Struvite/MHL removes about 170 - 250 kg-P/day
— Equivalent to 1.3 — 2 mg-P/L in effluent

* Ferrous chloride dosing to primary digesters
— Targeting H,S reduction in biogas for Cogen : ¢ e NS
— Maximum impact would be 15% of P reduction £ k- e o a

« Limited impact on centrate nitrogen return ' - .

— Anammox centrate removal efficient / cost
effective
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Luggage Pt WWTP Dewatered Cake Dry Solids

MHL Dosing Commenced
13 Nov 2019
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" Operational Parameters

MHL dose rate = 34 L/h
Molar dosage (Mg:P) = 1.6

Airflow rate = 1000 m3/h/digester
Digester HRT (each) = 30 hours
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