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SEPTICITY 101
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Why?
Hydrogen Sulphide (H,S)
» Odourous

Rotten egg gas,
Odour Threshold 0.41 ppbj
(Nagata, 2003)

Toxic (ppm range)

Corrosive (Sulphuric Acid)j

Naturally forms in
wastewater

Stantec Photo, Wastewater
Treatment Facility
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How?

Primarily in Wastewater Rising Mains

(pumped distribution pipelines)

Organic material — Oxygen
Demand (COD)

Sulphate (SO,) — Detergents,
Source Water

Pipe Surfaces (for Slime)
Warm Temperatures
Time
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FIGURE 1
Cross section of slime layer
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The Problem of Hydrogen Sulphide
in Sewers, Pomeroy, 1992
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HUNTER

DOSING FERROUS CHLORIDE
(IRON SALTS)

Ferrous (or Ferric) chemically binds dissolved sulphide
» Dosing is recommended between 2.6 — 6.0 mgFe/mgS
« Typically, a constant mass or concentration (flow-paced)

« Excess dosing can acidify wastewater

Target Ferrous  Fe?* + HS- — FeS + H*

Excess Ferrous Fe?*+ 20H- >Fe(OH),

Black Wastewater (Ferrous)
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WHY INCORPORATE A DIGITAL TWIN INTO A FERROUS
DOSING SYSTEM ="/

In 2018 Hunter Water resolved to replace all of its
Ferrous Dosing Units with a new standard CDU unit — a
blank sheet

— Concerns about potentially damaging assets in the
well from accidental overdosing

— Clare Williams and Chris Farragher take on the
control scheme development

= A desktop exercise recommended a Digital Twin
approach
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WHY INCORPORATE A DIGITAL TWIN INTO A FERROUS

DOSING SYSTEM

Fern Bay 8 WWPS
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WHY INCORPORATE A DIGITAL TWIN INTO A FERROUS
DOSING SYSTEM
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WHY INCORPORATE A DIGITAL TWIN INTO A FERROUS
DOSING SYSTEM

Fern Bay 9 WWPS -
Entzring 0.000 mg/L
Biting 2.9 kL
Sulphides 0,211 mg/L
:

EmI
115 mm ()

Fern Bay 7 WWPS ] Fern Bay 4 WWPS o Fern Bay 8 WWPS =

Entzring  0.000 mg/L Entzring 1.160 mg/L Entering 0,000 mg/L
Exditing 8.5 KL Exiting 4.9 ki Edting  11.9 ki
Sulphides  0.094 mg/L Sulphides 1.141 mg/L Sulphides  0.074 mg/L

2.9kL
2.121 mg/L

Em L5k 1am} 49K #4m})  1L9K
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|
e —
Fern Bay 3 WWPS - (DU
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™ FeT: X
T —T ) amet - 46.9 mo/L M :
Etering  0.000 mgL Fe Dosad Last Howr 2.3L Fern Bay 6 WWPS -
Exiting 17.0 kL Fe Concentration  49.977 mg/L Entering 0,000 mg/l
Sulphides 0,041 mg/L Sudphides Concentration 0,000 mg/L Exiil:ing 13k
T 20.8 5% 5LI|F||'II‘dE5 0.094 mg/L
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WHY INCORPORATE A DIGITAL TWIN INTO A FERROUS

DOSING SYSTEM
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WHY INCORPORATE A DIGITAL TWIN INTO A FERROUS e
DOSING SYSTEM
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Let’s Build Warners Bay 1

=@=Flow L/s === Hydraulic Retention Time h === Pomeroy Sulphide mg/L
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Warners Bay 1 WWPS - CDU 7
'h Sulphides Entering  0.000 mg/L |

Fe Target 11.2 mg/L
Fe Dosed Last Hour 79L T

Fe Concentration 12.034 mg/L
Sulphides Concentration 0.000 mg/L —’%

Reserve of Fe 73.8 %

— 1 ~ T

==@==Outlet Sulphide mg/L
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Hydraulic Retention Time (h), Total Sulphide (mg/L)
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b
Let’s Compare
Dosing Methods applying calibrated average requirement of 28.2kgFe/day
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——Constant ——Flow Paced ——Digital Twin @ Stantec
80 . . . .
, pigital Twin, 69.4  D1gital Twin applies a peak dose of ~70 kgFe/day
o 2.5x the average,
& 00 1.5x the flow paced peak
@: 50 Flow Paced, 45.8
a
S 40
é 30 /\/\\;_\F"/ Constang, 28.2
ﬁ 20 \ === Flow | /s  ==@==Total Hydraulic Retention Time h Outlet Sulphide mg/L
10 50.00 10.0
0 40.00 8.0
0 4 8 12 16 20 24
Time (h) 30.00 6.0

)
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Previous figure: Peak sulphide concentration builds overnight
but is discharged during morning peak flow

Flow (L/s), Iron Dose as Fe (kg/d)

8

20

0.00 0.0

Conventional control either overdoses or misses this peak MO0 00 O30 00 450 480
] . . . .. Time (Hours)
Simulations and other studies estimate 30-40% more efficient
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ACHIEVEMENTS OF THE DIGITAL TWIN e
BASED DOSING SCHEME

Rolled out in mid 2024 two years after the original flow =& 3= ‘
paced scheme

— Currently modelling 131 WWPS and their rising
mains

— Controlling the dosing of 13 chemical dosing units
=  Opportunities for operator insights from the data
» Less need to revisit and recalibrate

= =
-E’E? -?:FE e 1 =
= u.::—:;:w T— “‘:.,,-:; S ';'::‘ 4 L
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ACHIEVEMENTS OF THE DIGITAL TWIN () stantec (@24
BASED DOSING SCHEME I

é

s

= Instant H2S == ==24-hour Average H25S
= 100 5
: 98
« Rolled out in mid 2024 two years after the original flow 90 ]
paced scheme = g0 : Roll-out
— Currently modelling 131 WWPS and their rising E
mains 2 70
— Controlling the dosing of 13 chemical dosing units _E 60 !
= Opportunities for operator insights from the data & : v
= Less need to revisit and recalibrate — >0 : ‘
— 12.2% reduction in chemical use 4@ § 40 :
= $40,000/annum cost saving =Y - :
— At all dosed sites the Digital Twin achieved the same’ &
or lower H2S readings at the rising main discharge 2 20 11
T

=T 17 Apr 24 Apr  01May 08May 15May
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TAKEAWAYS o,

1. Wastewater assets are at risk from Rising Main Septicity
2. Conventional control underestimates this risk @ Stantec

3. This Digital Twin provided modest savings :
less odour and much safer assets

Call Mail

1300 657 657, weekdays 8am-5pm Hunter Water

1300 657 000, 24 hours, seven days PO Box 5171 m

Translation service: 13 14 50 HRMC NSW 2310 Q u e st I o n S
Head Office Connect

36 Honeysuckle Drive hunterwater.com.au

Newcastle NSW 2300

- ©000
enquiries@hunterwater.com.au
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DIGITAL TWIN BEHAVIOUR

Coalfields.Aberglasslyn 3 WWPS.Chemical Dosing.Commion. Fe Target ommEE———T 1
i | Target Fe |
:f.' 12.0 4 e ———————— -, 1 concentration for : J_L
1 1 i
L } Sulphides i U the 'T::JE;S'”Q :
| concentration at the : L=" i
10.0 1 | rising main discharge | e e e e )
1 from the Network :
I Digital Twin I
1
EU i LT -T --------- l
6.0 /
4.0 -
2.0
0.“ T T | T T T l T T T | T T T | T T l T T T | T T | T T T | T T | T T l T T | T
06, 00:00 06, 08:00 06, 16:00 07, 00:00 07, 08:04 07, 16:00 08, 00:00 08, 08:00 08, 16:00 09, 00:00 09, 08:00
Dec 2025
Trace Type Ruler Value Axlg
I « Coalfields. Aberglasshm 3 WWPS.Chemical Dosing.Common.Fe Target Processed Historic migyfiL
I¥ » Coalfields. Aberglasshyn 3 WWPS,Chemical Dosing. Station. Setpoints. Discharge Vent Concentration Processed Historic mgfl
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DIGITAL TWIN ACCURACY
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----- Model

Digital Twin

168

180

192
Modelled Time (h)

204

216

20

Target Iron Concentration (mgFe/L)
= o
] u

LN

Model (Peak)

Digital Twin (Peak)

168

180

192
Modelled Time (h)

204

216
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DOSING PATTERNS FOR ONE SYSTEM

Reducing Hydraulic Retention Time (h) @ Stantec
12 9 G 5 3 2 1

100

Target Iron Dosing (kgFe/day)

00 06 12 18 00
Hour of Day
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MEDOWIE 9

Medowie 9 WWPS Risng Main Gaseous H2S Readings at the Discharge
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