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Hunter Water is dedicated to providing safe, reliable and efficient water and wastewater services to the
households and businesses of the Lower Hunter. Our Operating Licence sets out the terms and quality
expectations that govern the delivery of those services to the community. * This report details our
compliance with and performance against the requirements of our Operating Licence and Operating Licence
Reporting Manual for 2021-22.2

Quality, safety and reliability are of critical importance to us. As a State-Owned Corporation, we strive to
deliver these outcomes efficiently and with due regard to community and environmental values.

Hunter Water performed at a consistent, high standard throughout 2021-22. We are undertaking programs
in 2022-23 to ensure that we continue to deliver high quality services to the Lower Hunter. Key performance
and operational outcomes during 2021-22 include:

e Full conformance with the Drinking Water Quality Management System (DWQMS) with the
exception of not publishing the Monthly Water Quality Monitoring Report on time for the month of
July 2021.

¢ Full conformance with the Recycled Water Quality Management System (RWQMS).

e Full compliance with regulatory requirements for verification monitoring as specified in the
Australian Drinking Water Guidelines (ADWG).

o Reviewed water quality risks associated with our potable water distribution network.
o Continued to consult with NSW Health about implementation of our DWQMS and RWQMS.

e Met system performance standards for water pressure, water continuity and wastewater
overflows.

e Continued to make significant progress in the area of water conservation. This performance is
outlined in a separate water conservation report.

e Continued to monitor and review the level of service standards and system yield associated with
our water storages. The Lower Hunter Water Security Plan was released in April 2022.

¢ No major non-conformances with the Asset Management System (AMS) were identified during
third party audits or internal audits and certification maintained to 1SO 55001:2014 (AS/NZS ISO
55001:2014)

¢ No major non-conformances with the Environmental Management System (EMS) were identified
during third party audits or internal audits and certification maintained to 1ISO 14001:2015 (AS/NZS
ISO 14001:2016).

¢ No major non-conformances with the Quality Management System (QMS) were identified during
third party audits or internal audits and certification maintained to ISO 9001:2015 (AS/NZS ISO
9001:2016)

e Continued to adopt an integrated approach to managing the management systems in the form of
an Integrated Management System (IMS). The IMS provides processes, principles and guidelines
across the common functions of the AMS, EMS, QMS, Health and Safety Management System

1 NSW Government 2017, Hunter Water Operating Licence 2017-2022.
2 NSW Government 2017, Hunter Water Operating Licence Reporting Manual 2017-2022.




(HSMS) and Information Security Management System (ISMS). No major non-conformances with
the IMS were identified during third party audits.

e Approval of a new Environmental Management Plan (EMP), developed in parallel with our
Sustainability Strategy.

Customer and stakeholder relations

e Regular consultation with our customers through the Customer and Community Advisory Group
(CCAG). Consultation was held in accordance with the CCAG Charter and thus matters were
raised either for information or to receive feedback from members.

e Actions implemented to improve the effectiveness and timeliness of customer complaint
responses.

e Supporting our most vulnerable customers through maintaining a significant presence at
community events and recommencing field visits.

¢ Ongoing membership of the External Dispute Resolution Scheme, through the Energy and Water
Ombudsman of NSW (EWON).

e Compliance with the Customer Complaint Management Standard and Guideline, AS/NZS
10002:2014.

HUNTER WATER



R [ o { o Yo [V 03 A To ] o IFU TP 7

2 Supply services and performance standards ..........ccccoeuvviiiiiii e 8
2.1 DriNKING WAL ...ttt 8
2.1.1  Overview of drinking water supply SYSIEMS......cccoceviiiiiiiiiiiie e 8
21.2 Performance at critical CONtrol POINES ........ccooeeiieeeee e 10
2.1.3  Verification MONITOMING .......uuuuuuieiiiiiieititieiiiaieeeeeeeeee bbb nnenesnnnnsnnnnnnnne 15
2.1.4  Drinking water quality management activities and programs in 2021-22................ 17
2.1.5 Proposed drinking water quality management activities and programs ................. 18
2.1.6  Continual improvement of the DWQMS in 2021-22...........uuummmmmmmmmmimiiiiiniiinnnninnnnnns 20
2.1.7  Significant changes to the drinking water quality management system................. 20
2.1.8  Non-conformances with the Drinking Water Quality Management System............ 20
2.2 RECYCIEU WALET ...ttt 22
2.2.1  Overview of recycled water SChEMES...........uciiiiiii i 22
222 Performance of critical CONtrol POINES ........ccoeeeeeieeee e 24
2.2.3  Recycled water quality management activities and programs 2021-22 ................. 36
2.2.4  Proposed recycled water quality management activities and programs ................ 37
2.2.5  Continual improvement in 2021-22 ...........uuuuuimmmiiiiiiiiiiniiiineineeeeieee e 38
2.2.6  Significant changes to the recycled water quality management system ................ 38
2.2.7 Non-conformances with the Recycled Water Quality Management System .......... 38
2.3 System performance StaNCAIAS............uuuuuuuuumiuiiiiiiiiiiiiieeee e 40
2.3.1 Water pressure Standard ............eueiiiiiiiiiiiiiiee e 40
2.3.2  Water ContinUIity STANUAITS. ..........uuuuueiiiiiiiiiiiiiiiiieeieee bbb eenneenenee 41
2.3.3  Wastewater overflow Standard..................uueeeeeueeueiiiiiiiiiiiiiieeee e 43
2.4 Changes to Hunter Water’s area of operations...............ccccuuveuiiiiiiiiiiiiiiieiiiiieiiennnnnn. 44
IV o L= g odo T g FoT =T V2= 11 o I PP 45
0 A VAV o (T g oo 0 £]= T V7 o] o 45
3.2 Reliable quantity of water available from existing storages (yield) ............cccccccvunnnnns 45
4  Organisational systems ManagemMent .......ccooi i 47
4.1  Asset Management SYStemM (AMS)......ccooiiiiiiiiiii e 47
4.1.1  Overview of Hunter Water's Asset Management System ...............ccooeeeeeiieee, 47
4.1.2  Asset management activities and programs, 2021-22.............cocuvieieiieeeeeieiniinnnnnn 48
4.1.3  Proposed asset management activities and programs.............cccveeeeeeeeeeeeeevvinnnnnn. 51
4.1.4  Significant changes to the Asset Management System in 2021-22 ....................... 52
4.1.5 Non-conformances in the Asset Management SyStem...........ccoeeeeviiieeiiiieeeeeeeeen, 52
4.2  Environmental Management System (EMS) ........coooiiiiiiiiiinieee e 53
42.1 Environmental Management Plan ............oooo i 53
4.2.2 Environmental management activities and programs............ccccceeeieeeeeiieeiiiinnneeeenn. 53
4.2.3  Significant changes to the Environmental Management System in 2021-22 ......... 61
4.2.4  Non-conformances with the Environmental Management System in 2021-22....... 61

4.3  Quality Management System (QMS) ......ooiiiiiiiiiii e 62




4.3.1  Overview of Hunter Water's Quality Management System............cccccooviiiiirinnnnnn. 62

4.3.2 QMS - activities and programs completed during 2021-22..........cccceeeeeeeerveviiinnnnnn. 64
4.3.3  Proposed IMS and QMS activities and programs.........cccceeeeeeeveevviiiiineeeeeeeeenniinnn 66
4.3.4  Significant changes to the IMS/QMS N 2021-22........ccoooieeieiieeeeeeeeee e 66
4.3.5  Major non-conformances in the QMS and actions taken to resolve them.............. 67
5 Customer and stakeholder relations ................uueuiiiiiiiiiiiiiii . 68
5.1 Customer and Community AdviSOry Group (CCAG) ........uuuumummmmmmmmmmmiiiiiiniiiiiinnininnnnes 68
5.1.1 Compliance with the Customer and Community Advisory Group Charter.............. 68
5.1.2  Customer and Community Advisory Group activities and achievements............... 71
5.2  Actions taken to resolve root causes of COMPIAINES .............uuuemiiiiiiiiiiiiiiiiiii. 71
5.3 Changes to customer and stakeholder documentation and procedures.................... 73
5.3.1 CUSTOMET CONTIACT. ....eeeeitiiiee ettt ettt e ettt e e e e e e eeabbba e e e eaeeenenes 73
5.3.2  Procedure for payment difficulties and actions for non-payment ...............cccccuveeee 73
5.3.3  Customer AdViSOry Group Charter...............uuuuuueuummmiiiiiiiiiiiiiiiennneiennieeenneeeees 74
5.34 Internal complaints handling ProCedure ............ccooiveiiiiiii e e 74
5.3.5  External dispute resolution scheme (EWON) ..........uuuuiiimimiiiiiiiiiiiiiiiiiiiiiiiiiiiienenens 74
B GlOSSAIY ittt e 75
L TS A o 0] 0 )Y/ o 1 USRI 75
6.2  Water treatment termMinOIOQY ...........uuuuuuuumumiiiiiiiiiiiiiiiiiieibi e 77
6.3  Wastewater treatment terMiNOIOQY ...........uuuuuuuuuuummmriiiiiiiiiiiiiieiieeeeeeeerneeeeee e 78
6.4  Key physical, chemical and microbiological drinking water quality parameters......... 80

HUNTER WATER



Hunter Water is a state-owned corporation that provides safe, reliable, and efficient water and wastewater
services to over half a million people in the Lower Hunter region. We also manage trunk stormwater
channels in the Newcastle, Lake Macquarie, and Cessnock local government areas. We are governed by
the State Owned Corporations Act 1989 and Hunter Water Act 1991. The NSW government regulates
Hunter Water’s operations through a variety of regulatory bodies and instruments.

Our Operating Licence is the key regulatory instrument that enables and requires us to provide services.
The Operating Licence contains terms and conditions that specify how services are to be provided, and
quality and performance standards that must be achieved. Through it, we are accountable to the NSW
government for our performance. Our adherence to and performance against the Licence is monitored and
reviewed by the Independent Pricing and Regulatory Tribunal (IPART).

This Compliance and Performance Report provides detailed information on our performance during 2021-22
with respect to prescribed clauses of the Operating Licence and in accordance with the associated Reporting
Manual.34

The contents of this report are as follows:

e Chapter 2 - The water quality performance of our drinking water and recycled water systems. We
also report our performance against the minimum standards in our Operating Licence for water
pressure, water continuity and wastewater overflows system performance.

e Chapter 3 - Our methodology for calculating system yield. We now report on water conservation
and efficiency in a separate report — Hunter Water’'s annual Water Conservation Report

e Chapter 4 - Performance of our asset, environmental and quality management systems
e Chapter 5 - Performance against the customer and stakeholder clauses in our Operating Licence

e Chapter 6 — A glossary of technical terms

3 NSW Government 2017, Hunter Water Operating Licence 2017-2022.
4 NSW Government 2017, Hunter Water Operating Licence Reporting Manual 2017-2022.




2.1 Drinking water

2.1.1 Overview of drinking water supply systems

Hunter Water supplies high quality drinking water to more than half a million people in the Lower Hunter
region of New South Wales: in the local government areas of Newcastle, Lake Macquarie, Maitland,
Cessnock, Port Stephens, Dungog and small parts of Singleton.

As required by the Operating Licence our drinking water systems are managed in accordance with the
Drinking Water Quality Management System (DWQMS), complemented by our ISO 9001 Quality
Management System. Our DWQMS is consistent with the Australian Drinking Water Guidelines 2011
(ADWG) framework for management of drinking water quality.®> The framework is based on the application of
multiple barriers — preventive measures at all steps in the drinking water system — to ensure that consistently
safe drinking water is supplied.

Drinking water systems consist of:
e Catchments

Water is collected in the natural landscape by creeks, rivers, and groundwater systems. Water
quality in our catchments is protected by regulation that controls the activities that are allowed within
them.® We also work closely with the community and stakeholders on land management and
development to ensure it is undertaken in a manner appropriate for a drinking water catchment.
Figure 1 - Hunter Water's catchments, storages, and water treatment plants shows the
locations of our drinking water catchments.

e Storages

Water is stored in dams and groundwater sandbeds (aquifers) before we treat it to drinking
standards. The drinking water storages that we own are: Chichester Dam, Grahamstown Dam,
Tomago Sandbeds and Anna Bay Sandbeds. We also source some water from the Paterson River
(via Lostock Dam, which is owned by WaterNSW) and the Allyn River. The locations of our storages
are shown in Figure 1 - Hunter Water's catchments, storages, and water treatment plants and
capacities are provided in Table 1 - Capacity of Hunter Water’s water storages.

e Water treatment plants

We operate six water treatment plants (WTPs) that treat water to a quality suitable to drink safely.
These water treatment plants are Dungog WTP, Grahamstown WTP, Lemon Tree Passage WTP,
Anna Bay WTP, Nelson Bay WTP, and Gresford WTP. Figure 1 shows the locations of our WTPs.

e Water supply systems

A closed distribution network transports and stores the water we supply. All clear water tanks and
storage reservoirs within the distribution system are covered and regular inspections are undertaken
to ensure we maintain the integrity of the system. Security measures are in place to prevent
unauthorised access to water storage facilities. We undertake maintenance and construction
activities in accordance with procedures designed to ensure protection of drinking water quality. We
have backflow prevention measures in place to minimise the likelihood of backflow of potentially
contaminated water from customers’ properties into the water supply system. Figure 2 shows the
water supply systems. We describe these further in this chapter.

We also supply and receive some drinking water from outside of our area of operations. We supply a small
volume of treated water to MidCoast Council in Karuah (4.0 ML in 2021-22) and can also supply and receive
bulk treated water from the Central Coast Council area.

During 2021-22, we supplied 1,707.2 ML of water to the Central Coast and received 798 ML from Central
Coast Council's water supply system. Central Coast Council maintain a quality assurance program for their

5 National Health and Medical Research Council, 2016, Australian Drinking Water Guidelines 2011 — updated Jan 2022
6 Hunter Water Regulation 2015, Part 2 — Special Areas.




water supply systems under the NSW Public Health Regulation 2012. We also provided small volumes of
water to private network operators within the Hunter Water area of operations.

Figure 1 - Hunter Water's catchments, storages, and water treatment plants
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Table 1 - Capacity of Hunter Water’s water storages

Water Source Maximum Capacity (ML)

Chichester Dam 18,356
Grahamstown Dam 182,305
Tomago Sandbeds 54,000
Anna Bay Sandbeds 14,537
Total storage 269,198

HUNTER WATER




Figure 2 - Hunter Water’s drinking water supply systems
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2.1.2 Performance at critical control points

Where practical, we continuously monitor water quality parameters at Critical Control Points (CCPs)
monitored using a supervisory control and data acquisition (SCADA) system. Operational limits for CCPs
are set at levels that are more stringent than the critical limit. Using SCADA, alarm limits are set so that we
can take corrective action before the critical limit is reached.

Exceedance of the critical limit indicates a risk of unacceptable water quality being supplied to customers. If
a critical limit is exceeded, an investigation is undertaken and any necessary corrective action(s) are
implemented. To minimise the likelihood of exceeding critical limits, we have implemented automatic
shutdowns for key water quality parameters at all WTPs.

The performance review is applicable to Hunter Water’'s CCPs in place during the reporting period.

HUNTER WATER




An outline of each of our water supply zones and performance at CCPs during 2021-22 is set out below. An
exceedance of a CCP critical limit does not necessarily indicate that unsafe water quality was supplied to
customers, rather it means that the risk threshold was exceeded and a corrective response was required. A
brief explanation of each of the water treatment processes referenced in this section is included in the
Glossary.

Dungog water supply system
We treat water from Chichester Dam at Dungog WTP. Dungog WTP is a direct filtration plant with a
maximum capacity of 90 ML/day and the following treatment processes are in place:

e raw water chlorination (event-based)

e powdered activated carbon (PAC) dosing (event-based)

e coagulation / flocculation

o filtration

e pH correction

e disinfection

o fluoridation

The majority of water from the Dungog WTP is fed by gravity trunk main to the Cessnock, Maitland and
Newcastle areas. We re-chlorinate water supplied to Maitland and Cessnock at the outlet of Four Mile Creek
Reservoir. Water from the Chichester Trunk Gravity Main (CTGM) also gravitates to the Newcastle and Lake
Macquarie areas (Grahamstown water supply zone), where it blends with water supplied from Grahamstown
WTP. The Dungog water supply system supplies an estimated permanent population of 163,000 people.

Table 2 shows the performance at CCPs within the Dungog system.

Table 2 - Dungog water supply system: CCPs performance 2021-22

Critical control point  Critical limit Compliant

Dungog WTP coagulation Individual filters. Filtered water turbidity must not exceed 0.5 NTU for > v
and filtration 15 consecutive minutes at individual filter outlets
Dungog WTP post- Disinfection prior to first customer v
filtration disinfection (Chlorine Contact Time (CT) must not be less than 15 min.mg/L) 2
pH at clear water tank outlet must not be greater than 9 for > 15 v
consecutive minutes
Free chlorine residual at clear water tank outlet must not exceed 4.5 mg/L v
for > 15 minutes
Dungog WTP fluoridation ~ Fluoride concentration at clear water tank outlet must not exceed 1.5 mg/L v
Four Mile Creek reservoir  Free chlorine residual at water main re-chlorination facilities must not v
chlorinator exceed 4.5 mg/L for > 15 consecutive minutes
Notes:

a) Chlorine Contact time (CT) is calculated using chlorine, flow and Clear Water Tank level data. A surrogate limit of 0.3 mg/L free
chlorine at the Clear Water Tank outlet applies.
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Grahamstown water supply system
We treat water from Grahamstown Dam and the Tomago Sandbeds at Grahamstown WTP. Grahamstown
WTP has a maximum capacity of 266 ML/day and the following treatment processes are in place:
e PAC dosing (event-based)
e aeration (Tomago Sandbeds water only)
e coagulation / flocculation
e sedimentation
o filtration
e pH correction
¢ disinfection
o fluoridation

We pump treated water from Grahamstown WTP to Newcastle and Lake Macquarie, as well as Medowie,
Stockton and Kooragang Island. We re-chlorinate the water at four locations within the Newcastle and Lake
Macquarie distribution system to improve the chlorine residual to minimise water quality risk within the
distribution system. We pump water from this supply zone to the Tomaree Peninsula to form part of the
supply to Port Stephens. The Grahamstown water supply system supplies an estimated permanent
population of 409,000 people. Table 3 summarises performance at CCPs within the water supply system.

Table 3 - Grahamstown water supply system: CCPs performance 2021-22

Critical Control Point Critical Limit Compliant

Grahamstown WTP coagulation and Filtered water turbidity must not exceed 0.5 NTU for v
filtration > 15 consecutive minutes at individual filter outlets

Grahamstown WTP and mains disinfection Disinfection prior to first customer
(Chlorine Contact Time (CT) must not be less v
than 15 min.mg/L) @

pH at clear water tank outlet must not be greater than v
9 for > 15 consecutive minutes

Free chlorine residual post re-chlorination must not v
exceed 4.5 mg/L for > 15 consecutive minutes

Grahamstown WTP fluoridation Fluoride concentration at clear water tank outlet must
not exceed 1.5 mg/L

Cardiff South Chlorinator Free chlorine residual at water mains re-chlorination
facilities must not exceed 4.5 mg/L for > 15 v
consecutive minutes

Elermore Vale Chlorinator Free chlorine residual at water mains re-chlorination
facilities must not exceed 4.5 mg/L for > 15 v
consecutive minutes

North Lambton Chlorinator Free chlorine residual at water mains re-chlorination
facilities must not exceed 4.5 mg/L for > 15 v
consecutive minutes

Toronto Chlorinator Free chlorine residual at water mains re-chlorination
facilities must not exceed 4.5 mg/L for > 15 v
consecutive minutes

Notes:
a) Chlorine Contact Time (CT) is calculated using chlorine, flow and Clear Water Tank level data. A surrogate limit of 0.7 mg/L
free chlorine at the Clear Water Tank outlet applies.
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Lemon Tree Passage water supply system

We treat water from the Tomago Sandbeds at Lemon Tree Passage WTP. Lemon Tree Passage WTP has
a maximum capacity of 5 ML/day and the following processes are in place:

aeration

coagulation / flocculation
two stage filtration

pH correction
disinfection

fluoridation

We pump treated water from Lemon Tree Passage WTP to Tanilba Bay, Mallabula, Lemon Tree Passage,
Swan Bay, and Karuah. This system supplies an estimated permanent population of 9,300 people.

Performance at CCPs within the water supply system is summarised in Table 4.

Table 4 - Lemon Tree Passage water supply system: CCPs performance 2021-22

Critical Control Point Critical Limit Compliant
Lemon Tree Passage WTP coagulation and Filtered water turbidity must not exceed 1 NTU for > v
filtration 15 consecutive minutes at secondary filter outlets
Lemon Tree Passage WTP disinfection Disinfection prior to first customer

(Chlorine Contact Time (CT) must not be less than 4

15 min.mg/L) 2

pH at clear water tank outlet must not be greater v

than 9 for > 15 consecutive minutes

Free chlorine residual at the clear water tank outlet

must not exceed 4.5 mg/L for > 15 consecutive v
minutes
Lemon Tree Passage WTP fluoridation Fluoride concentration at clear water tank outlet v

must not exceed 1.5 mg/L

Notes:

a) Chlorine Contact Time (CT) is calculated using chlorine, flow and Clear Water Tank level data. A surrogate limit
of 0.4 mg/L free chlorine at the Clear Water Tank outlet applies.
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Anna Bay and Nelson Bay water supply system

The Anna Bay Sandbeds are located within the protected catchment of the Tomaree National Park and
groundwater is naturally filtered within the sandbeds. We extract the water using a network of production
bores and treat the water at Anna Bay and Nelson Bay WTPs.

Anna Bay WTP and Nelson Bay WTP can each supply a maximum flow of approximately 12 ML/day and the
following treatment processes are in place:

e aeration

e pH correction
o disinfection

o fluoridation

Water from the WTPs supplies the Tomaree Peninsula including Anna Bay, Boat Harbour, Salamander Bay,
Nelson Bay, Fingal Bay, Shoal Bay, Corlette and Soldiers Point. The system supplies an estimated
permanent population of 34,000 people. Water from Grahamstown WTP can also supplement this water
supply system. Table 5 summarises the performance at CCPs within the water supply system.

Table 5 - Anna Bay/ Nelson Bay water supply system: CCPs performance 2021-22
Critical Control

Point Critical limits Compliant
Anna Bay WTP Disinfection prior to first customer v
disinfection (Chlorine Contact Time (CT) must not be less than 15 min.mg/L) @
Free chlorine concentration at clear water tank outlet must not exceed 4.5 mg/L v
for > 15 minutes
pH at clear water tank outlet must not be greater than 9 for > 15 consecutive v
minutes
Turbidity at clear water tank outlet must not exceed 5 NTU for > 5 consecutive v
minutes
Nelson Bay WTP Disinfection prior to first customer v
disinfection (Chlorine Contact Time must be less than 15 min.mg/L) @
pH at the clear water tank inlet must not be greater than 9 for > 15 consecutive v
minutes
Free chlorine residual at clear water tank outlet must not exceed 4.5 mg/L for > v
15 consecutive minutes
Turbidity at clear water tank outlet must not exceed 5 NTU for > 5 consecutive v
minutes
Anna Bay/Nelson Fluoride concentration at clear water tank outlet must not exceed 1.5 mg/L
Bay WTP v
fluoridation
Notes:

a) Chlorine Contact Time (CT) is calculated using chlorine, flow and Clear Water Tank level data. A surrogate limit
of 0.8 mg/L and 0.3 mg/L free chlorine applies at the Clear Water Tank outlets, at Anna Bay WTP and Nelson
Bay WTP, respectively.
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Gresford water supply system

We extract water from the Allyn and Paterson Rivers at Gresford, and treat it at Gresford WTP. Gresford
WTP has a maximum capacity of 0.5 ML/day and the following treatment processes are in place:

e membrane microfiltration
e disinfection

Performance at CCPs within the water supply system is summarised in Table 6.

Table 6 - Gresford water supply system: CCPs performance 2021-22

Critical Control Point Critical Limit Compliant
Gresford WTP microfiltration  Filtered water turbidity must not exceed 0.5 NTU for > 15 v
consecutive minutes at clear water tank inlet
Calculated pressure decay rate across membranes must not v
exceed 10 kPA/min
Gresford WTP disinfection Disinfection prior to first customer v
(Chlorine Contact Time (CT) must not be less than 15 min.mg/L) @
pH at the clear water tank inlet must not be greater than 9 for > 15 v
consecutive minutes
Free chlorine concentration at the clear water tank outlet must not v
exceed 4.5 mg/L for > 15 minutes

Notes:
a) Chlorine Contact Time (CT) is calculated using chlorine, flow and Clear Water Tank level data. A surrogate limit
of 0.2 mg/L free chlorine at the Clear Water Tank outlet applies.

2.1.3 Verification monitoring

The ADWG Drinking Water Quality Framework emphasises a preventive approach, including operational
monitoring and process control, combined with verification monitoring to confirm that preventive measures
have been effective: *

Verification of drinking water quality provides an important link back to the operation of the water
supply system and additional assurance that the preventive measures and treatment barriers in the
water supply system have worked, and are working, to supply safe drinking water.

Verification monitoring is based on results of water quality samples that are representative of water supplied
to customers’ taps. Water quality standards specified in the ADWG are considered safe for people to drink
over an entire lifetime. Therefore, licence performance is a statistical analysis of results, based on
percentage compliance rather than absolute figures.

In 2021-22, we achieved full compliance with the key microbiological and physical / chemical parameters
shown in Table 7, Table 8 and Table 9. Descriptions of the parameters are provided in glossary to this
report.

7 National Health and Medical Research Council, 2016, Australian Drinking Water Guidelines 2011 — updated Jan 2022, Element five,
Section 9.5, p. 142.




Table 7 - Microbiological water quality 2021-22

Health / Measure of Performance Sl e Ly

FELEIELES Aesthetic Compliance Standard \é\;a,;egész ML i Pl
% of samples S
S 98% of samples 100% of samples
E.coli Health containing < 1 Most shall contain <1 contained <1 MPN v

Probable Number

(MPN) per 100 mL MPN per 100 mL per 100 mL

Table 8 - Key health physical / chemical analytes 2021-22

ADWG Performance 95th Percentile
Units of  health standard :
Analyte C over thelast 12 Compliant
Measure guideline (assessment over 12 months
value months)
Fluoride mg/L 1.5 1.00 v
Chlorine mg/L 5 . 1.65 v
95th percentile of test
Copper mg/L 2 results less than 0.012 v
Lead mg/L 0.01 respective ADWG health 0.001 v
guideline value
Manganese mg/L 0.5 0.007 v
Trihalomethanes mg/L 0.25 0.178 v

Table 9 - Key aesthetic physical / chemical analytes 2021-22

ADWG Performance

Analyte Units of  aesthetic standard 12 month .
Y Compliant
Measure guideline (assessment over average result

value 12 months)

Iron mg/L 0.3 Average of test results 0.021 v
. less than respective
Aluminium mg/L 0.2 ADWG aesthetic 0.039 v
Copper mg/L 1 guideline value 0.005 v
Zinc mg/L 3 0.003 v
Turbidity NTU 5 0.2 v
True colour HU 15 5 v
. Average of results

pH pH units 6.5-9.2 between 6.5 and 9.2 7.59 v
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2.1.4 Drinking water quality management activities and programs in 2021-22

Improvements to drinking water quality management undertaken or underway during 2021-22 are shown in
Table 10. Water quality objectives are aligned to the actions of the ADWG Framework and the strategic

objective to maintain the safety of drinking water.

ADWG framework

sub-element

Water quality
objective

Table 10 - Drinking water quality management activities and programs 2021-22

Activity / Program

Results / Outcomes

23 Hazard Identify and document Lemon Tree Passage and The risk assessment update
Identification and  hazards, sources and Gresford WTP risk was finalised and
Risk Assessment  hazardous events. assessment. improvement actions

prioritised.

2.3 Hazard Identify and document Distribution network risk The risk workshop was
Identification and  hazards, sources and assessment. completed in June 2022.

Risk Assessment  hazardous events.

2.3 Hazard Identify and document Update catchment to tap risk ~ Guideline updated to include
Identification and  hazards, sources and assessment guideline. information to consider such
Risk Assessment  hazardous events. as water quality data

investigations, plans, and
strategies. Information on dual
reticulation schemes also
included.

2.3 Hazard Identify and manage Naegleria Fowleri Strategy. The strategy was further
Identification and  existing, new and developed in consultation with
Risk Assessment  emerging risks. NSW Health.

3.1 Preventive Water quality in Tomago PFAS Operating The Tomago Borefields were
Measures and Tomago catchment. Strategy. operated in accordance with
Multiple Barriers the PFAS Operating Strategy,

including reporting of results to
NSW Health.

3.1 Preventive Maintain effective Maintain effective chlorine The chlorine residual
Measures and secondary disinfection residual throughout the >0.2mg/L was greater than
Multiple Barriers barrier. network. 90% of customers (rolling 12

month to 30 June 2022).

3.1 Preventive Improved barriers to UV upgrade at Grahamstown  Project progressing. Delivery
Measures and pathogen WTP. program being reviewed in
Multiple Barriers contamination. response to cost escalation.

3.1 Preventive Improved barriers to Gresford water quality Project progressing. Cost
Measures and pathogen upgrade. escalation requires a review of
Multiple Barriers contamination. business case that will impact

the delivery program.
Contingency plan
implemented and operational.

3.1 Preventive Improved chlorine Disinfection Optimisation Project progressing according
Measures and residuals across the Strategy (DOS) Stage 1B. to program.

Multiple Barriers network.

6.2 Incident and Investigation and Improve water quality Improved documentation has
Emergency recording of water incident management been developed including for
Response quality incidents. documentation. health complaints, notifying
Protocols third parties and conducting

incident investigations.

7.2 Employee Ensure that employees, Operator training. Operators are trained to
Training including contractors, complete site checklists.

maintain the
appropriate experience
and qualifications
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ADWG framework
sub-element

Water quality
objective

Activity / Program

Results / Outcomes

10.1  Management of Document information DWQMS manual update. Manual updated with
Documentation pertinent to all aspects information around existing
and Records of drinking water quality practices across various

management. elements.

10.2 Reporting Establish procedures Water quality monitoring Improved quality assurance

for effective internal program. protocols for checking
and external reporting completion of scheduled
network verification sampling.

11.2  Internal auditing Maintain reservoir Distribution network reservoir  More than 95% of inspections

integrity. inspections for online were completed by scheduled
reservoirs. due date. Additional
inspections completed for high
risk locations following severe
storm events.

11.2  Internal auditing Ensure that the system  Watermain repair hygiene Compliance monitoring

is being implemented compliance monitoring. requirements developed and

correctly and is implementation program

effective. commenced for developer
constructed assets.

2.1.5 Proposed drinking water quality management activities and programs

Table 11 outlines proposed activities to improve drinking water quality management in the future. Water
quality objectives are aligned to the actions of the ADWG Framework and the strategic objective to maintain
the safety of drinking water.

ADWG framework

sub-element

Water quality
objective

Table 11 - Proposed drinking water quality management activities and programs

Activity / Program

Scope / Expected
Outcomes / Timeframe

2.3 Hazard Identify and document Distribution network risk Finalisation of risk
Identification and hazards, sources and assessment. assessment update and risk
Risk Assessment hazardous events. management priorities
developed.
Timetable — 2022-23.
2.3 Hazard Identify and document Dungog WTP risk Review risk assessment
Identification and hazards, sources and assessment. according to schedule.
Risk Assessment  hazardous events. Timetable — 2022-23.
23 Hazard Identify and manage Naegleria Fowleri Continue to implement
Identification and existing, new and Strategy. strategy.
Risk Assessment  emerging risks. Timetable — ongoing.
3.1 Preventive Water quality in Tomago Tomago PFAS Operating Continue to implement
Measures and catchment. Strategy. strategy.
Multiple Barriers Timetable — ongoing.
3.1 Preventive Evaluate additional Dungog WTP valve and Business Case being
Measures and preventive measures pipework configuration. prepared to reduce risk of
Multiple Barriers where improvement is ingress of raw water into
required. treated water streams for
Dungog WTP.
Timetable — 2022-23.
3.1 Preventive Improved barriers to Catchment fencing Project progressed according
Measures and pathogen contamination.  project. to program.
Multiple Barriers
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ADWG framework
sub-element

Water quality
objective

Activity / Program

Scope / Expected
Outcomes / Timeframe

Timetable — as per delivery
program.

3.1 Preventive
Measures and
Multiple Barriers

Maintain effective
secondary disinfection
barrier.

Maintain effective chlorine
residual throughout the
network.

Free chlorine residual
>0.2mg/L to at least 90% of
customers (rolling 12 month).
Timetable — ongoing.

3.1 Preventive
Measures and
Multiple Barriers

Improved barriers to
pathogen contamination.

UV upgrade at
Grahamstown WTP.

Project progressing according
to revised program.
Timetable — as per revised
delivery program.

3.1 Preventive
Measures and
Multiple Barriers

Improved barriers to
pathogen contamination.

Gresford water quality
upgrade.

Project progressing according
to revised program.
Timetable — as per revised
delivery program.

3.1 Preventive
Measures and
Multiple Barriers

Improved chlorine
residuals across the
network.

Disinfection Optimisation
Strategy (DOS) Stage 1B.

Project delivery progressing.
Timetable — as per delivery
program.

3.1 Preventive
Measures and
Multiple Barriers

Improved barriers to
pathogen contamination.

Grahamstown WTP
Stage 2 filter
refurbishment.

Project progressing according
to program.

Timetable — as per delivery
program.

3.1 Preventive
Measures and
Multiple Barriers

Improved barriers to
chemical contamination.

Water Treatment plants
chemical systems
backflow prevention.

Project progressing according
to program.

Timetable — as per delivery
program.

4.2 Operational
Monitoring

Develop monitoring
protocols.

Improved treated water
quality standards.

Reporting to daily treated
water targets for filtered water
turbidity and chlorine residual.
Timetable — ongoing.

4.2 Operational
Monitoring

Minimise treated water
manganese
concentrations.

Planned operation of the
Tomago Borefields.

Information communicated to
key stakeholders. Treated
water manganese
concentrations minimised.
Timetable — 2022-23.

9.2 Validation of
Processes

Revalidate processes
periodically.

Document and review
basis of CCP critical
limits.

Basis of CCP critical limits
reviewed.
Timetable — 2022-23.

101 Management of
Documentation
and Records

Document information
pertinent to all aspects of
drinking water quality
management.

DWQMS manual update.

Manual updated with
reference to the basis of
Critical Control Point critical
limits.

Timetable — 2022-23.

11.2 Internal auditing

Maintain reservoir
integrity.

Distribution network
reservoir inspections for
online reservoirs.

At least 95% of inspections
completed by scheduled due
date.

Timetable — ongoing.
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2.1.6 Continual improvement of the DWQMS in 2021-22

Senior executives at Hunter Water provide support and oversight focused on management and continuous
improvement of our drinking water systems. We document, prioritise, and track drinking water quality
improvement initiatives in the drinking water quality improvement plan (DWQIP).

Example improvements undertaken in 2021-22 include:

o Delivery of treatment actions to address risk of non-compliance with agreed drinking water
standards

e Implementation of Naegleria Fowleri Management Strategy
e Improved response protocols for health related water quality complaints
o Review of the water quality risks associated with the potable water distribution network

The water quality committee is responsible for ensuring the effective management and implementation of
Hunter Water’s Drinking Water Quality Management System (DWQMS) in compliance with Hunter Water’s
Operating Licence. The water quality committee meetings consider factors such as: quality and supply
issues, audit outcomes, training, and monitoring and reporting. Findings and actions from the water quality
meetings are communicated to, and reviewed by, senior management on an as-required basis.

The Executive Management Team (EMT) reviews, endorses and approves the drinking water quality policy,
and regularly reviews water quality performance. The EMT reviews findings, results, and reports from
IPART’s operational audit. We develop action plans to address recommendations and findings, including the
allocation of additional resources as required. Key EMT members are involved in quarterly liaison meetings
with NSW Health to review the effectiveness of the DWQMS and discuss operational issues.

We ensure resources are dedicated to the development, review, and implementation of the DWQMS through
our water quality committee and a dedicated DWQMS coordinator. All Hunter Water management,
employees, and contractors involved in the supply of drinking water are responsible for understanding,
implementing, maintaining and continuously improving the DWQMS.

2.1.7 Significant changes to the drinking water quality management system

There was one proposed significant change to the Drinking Water Quality Management System in 2021-22:

o Hunter Water previously had a “low” risk appetite in regard to water quality events that are likely
to result in public health impacts. In line with an update to our enterprise risk framework, Hunter
Water has reduced the risk appetite to “as low as reasonably practicable” (ALARP).

This significant change was communicated to both IPART and NSW Health, in line with our Operating Licence
Reporting Manual obligations.

2.1.8 Non-conformances with the Drinking Water Quality Management System

There were no major non-conformances with the Drinking Water Quality Management System in 2021-22.

The following minor non-conformances were identified and have been subsequently addressed and/or
planned for resolution:

Operating Licence audit recommendations:

e 2021-1: By 31 March 2023, undertake a review and revision of both the MidCoast Council and the
Central Coast Council water supply agreements, with particular attention to quality, quantity,
maintenance, operations and ownership aspects.

e 2021-2: At the next Corporate Incident and Emergency Management Plan review, review incident
level categories and make clear which ones require a root cause analysis / incident investigation.
This has been completed.
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e 2021-3: By 30 June 2022, Hunter Water must communicate finalisation of its health complaints
guideline to NSW Health. This has been completed.

e 2021-4: By 1 November 2022, Hunter Water must improve documentation of the evidence base
for CCP limits (e.g. through annotations in the CCP limits table).

e 2021-5: By 30 June 2022, Hunter Water must include MidCoast Council and Central Coast Council
in the Key Emergency Services and Stakeholder Contact List of the Corporate Emergency Plan.
This has been completed.

e 2021-6: At the next risk review, Hunter Water must ensure that the risk assessments capture a
corresponding risk treatment for medium controlled risks and above, within the risk register itself.

e 2021-7: By 1 November 2022, Hunter Water must review CCP Limit Tables and ensure that the
limits and the logic are accurate and match SCADA.

e 2021-8: By 1 November 2022, Hunter Water must update the network chlorinators CCP
information to include the currency information, according to the stated process. This has been
completed.

e 2021-9: By 30 June 2022, Hunter Water must ensure that operators are trained to complete all
components of the site checklists. This has been completed.

e 2021-10: By 30 September 2022, Hunter Water must strengthen existing reporting lines to the
water quality committee to include comparison of the network verification sampling completed and
scheduled. This has been completed.

e Hunter Water reported to IPART in 2021 that Hunter Water did not publish its monthly water quality
summary on time in August 2021. IPART determined this to be a non-material deficiency. Hunter
Water had finalised the report in time but had failed to upload it onto its website due to an
administrative error. It was uploaded on 25 August 2021. IPART reported that the deficiency had
been resolved and did not make any further recommendations.
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2.2 Recycled water

Hunter Water manages its recycled water schemes in a way that protects human health, the environment
and complies with customer agreements as well as other relevant regulatory requirements. Our 2017-2022
Operating Licence requires us to maintain and implement a system for managing recycled water quality that
is consistent with the Australian Guidelines for Water Recycling 2006 (AGWR). A key component of
complying with the AGWR is the implementation of a risk-based management framework, including critical
control points (CCPs).

The AGWR requires that we develop Recycled Water Quality Management Plans (RWQMPs) for all recycled
water schemes. A RWQMP is a documented system for managing the production and supply of recycled
water and consolidates all essential information about the operation and management of the recycled water
system.

We have developed RWQMPs for all our recycled water schemes, addressing the 12 elements described in
the AGWR. We undertake a rolling review process for our RWQMPSs.

In this section of the report, we describe:
o Hunter Water’s recycled water schemes
e Performance at CCPs during 2021-22
e The recycled water quality management activities completed during 2021-22
e Proposed future recycled water quality management activities
o Recycled water management continual improvement activities undertaken during 2021-22
e Significant changes to the Recycled Water Quality Management System (RWQMS) in 2021-22

¢ Any non-conformances with the RWQMS

2.2.1 Overview of recycled water schemes

During 2021-22, Hunter Water’s recycled water schemes provided recycled water to external customers from
the Branxton, Cessnock, Clarence Town, Dora Creek, Dungog, Edgeworth, Karuah, Kurri Kurri, Morpeth,
and Shortland Wastewater Treatment Works (WWTW) and dual reticulation recycled water from the Morpeth
and Farley Recycled Water Treatment Plants (RWTP). Table 12 provides the volume of recycled water
provided from each source and Figure 3 shows the location of the recycled water schemes.

Table 12 - Hunter Water’s recycled water schemes
2021-22 reuse

Recycled water source Recycled water use volumes (ML)
Branxton WWTW Branxton Golf Course and The Vintage Golf Course 108.76
Cessnock WWTW Cessnock Golf Course 31.46
Clarence Town WWTW Clarence Town Irrigation Scheme 41.75
Dora Creek WWTW Eraring Power Station 845.42
Dungog WWTW Local farmer 351.40
Edgeworth WWTW Waratah Golf Course 64.57
Farley RWTP Gillieston Heights dual reticulation 62.81
Karuah WWTW Karuah Irrigation Scheme 85.19
Kurri Kurri WWTW Kurri Kurri Golf Course and Kurri Kurri TAFE 15.06
Shortland WWTW Kooragang Water (Mayfield West AWTP) 3643.73
Morpeth WWTW Easts Golf Course and local farmer 33.37
Morpeth RWTP Chisholm dual reticulation 23.57
Total 5,307.092

a) Total excludes use by Hunter Water onsite at WWTW and indirect agricultural reuse.
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Figure 3 - Hunter Water’s recycled water schemes
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2.2.2 Performance of critical control points

The following sections describe performance at CCPs. A brief explanation of each of the wastewater
treatment terms referenced is included in the glossary.

Branxton wastewater treatment works

Branxton WWTW receives wastewater from Branxton East, Branxton, and Greta. Influent entering the
system is primarily residential (domestic) with only a small volume of trade waste flows from retail outlets,

hotels, and small automotive repair garages.
— e

Branxton WWTW includes the following
processes:

e  screening and grit removal
e  hioreactor
. membrane filtration

. chlorination

We supply recycled water from Branxton WWTW to Branxton Golf Course and The Vintage Golf Course.
Table 13 shows performance at CCPs within the Branxton WWTW.

Table 13 - Branxton WWTW: recycled water scheme CCPs performance 2021-22

Critical control point  Critical limit Compliant
Membranes filtration Turbid