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Executive Summary 
MidCoast Council (Council) is responsible for water and sewerage services across the local 
government area, operates under the Local Government Act 1993 and is governed by a board 
of 11 elected councillors. This report provides a summary of the implementation and status of 
Council’s Drinking Water Management System (DWQMS) during 2020-21. DWQMS is a 
proactive, risk-based approach to managing drinking water supplies. It measures 
performance against the Australian Drinking Water Guidelines (ADWG). 

Extensive water quality monitoring is undertaken following requirements of ADWG. Overall, 
all water supply systems have performed well this reporting period with very few water quality 
results outside ADWG. Results for 2020-2021 microbiological and physical water quality 
testing across all water supply schemes met ADWG for 100% of samples tested. Results of 
chemical parameters within guidelines continuously improved from 98.89% the previous year 
to 98.98%. These results are despite operational difficulties of ongoing water quality issues 
caused by flooding and Covid-19 restrictions. Only one Critical Control Point (CCP) 
exceedance at reservoir occurred over the reporting period. This was during the hundred-year 
flood in March 2021. 

There was only one low-risk water quality incident during the 2020 - 2021 reporting period. 
Dirty water was experienced in a section of the Stroud water supply system. This was 
associated with reverse flushing during the replacement of a section of main. However, water 
hygiene procedures and suitable precautions were followed as required. NSW Health were 
notified, and investigations were performed immediately. Extensive flushing in the reticulation 
system and Stroud Road Reservoir was undertaken. Water quality testing was completed 
across the whole Stroud Road supply system to validate the effectiveness of flushing. Water 
quality parameters were restored to within operational targets promptly on the same day. 

Major upgrades and system improvements were undertaken on the Manning and Gloucester 
water supply schemes. Construction to increase the capacity of Nabiac Water Treatment 
Plant (WTP) is underway and is expected to be completed in FY22/23. An upgrade of 
electrical systems at the Bootawa raw water pump station was completed to improve the 
reliability of the system. Major capital works to improve water security and operational 
performance is progressing within the Gloucester water supply. This includes the construction 
of two new reservoirs, a new dedicated rising main and new reticulation pipework in the 
network. Asset renewals continued across all schemes.  

WTP optimisation continues across Gloucester, Stroud and Bulahdelah schemes. This 
resulted in improvements to water quality at the three treatment plants. Additional projects to 
improve drinking water quality were completed, including continued investigation of 
catchment health after drought, fire and flood, Gloucester water stability study, reservoir 
chlorine analyser review and North Karuah water supply investigations.  

Risk review workshops were undertaken to assess and manage risks to drinking water quality 
of all water supply systems. This work was supported by NSW Health and Department of 
Planning, Industry and Environment (DPIE). Critical control points (CCPs) have also been 
reviewed during the workshops to ensure compliance with guidelines and regulators’ 
requirements. Opportunities for improvement to the DWQMS have been identified and are 
summarised in the improvement plan. This plan will guide updates to the DWQMS in 2021- 
2022.  
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2020 – 2021 

1. Report purpose 

The purpose of this report is to present progress on the implementation of the Drinking Water 
Quality Management System (DWQMS) during 2020 - 2021 reporting period. This report is a 
summary of the full report presented to NSW Health which fulfils MidCoast Council’s 
responsibilities stated in; Memorandum of Understanding between NSW Health and 
MidCoast Council, and NSW Guidelines for Drinking Water Management Systems, produced 
by NSW Health and NSW Department of Planning, Industry and Environment (NSW DPIE).  

Water supply performance is measured against Australian Drinking Water Guidelines 
(ADWG). 

This summary document has been prepared to provide information to the community on water 
supply performance over the 12 month reporting period.

 

2. Scheme summary 

MidCoast Council supplies drinking water to just over 40,000 properties in the local 
government area. This is achieved through the operation of five drinking water supply systems; 
Manning, Bulahdelah, Gloucester, Stroud and Tea Gardens).  

The largest of these supplies is Manning water supply scheme. It serves a population of 
approximately 70,000 across the Manning and Great Lakes districts which accounts for 90% 
of our drinking water customers. The Manning water supply is serviced by Bootawa and 
Nabiac Water Treatment Plant (WTP). 

Water is extracted from the Manning River, stored at Bootawa Dam and treated at Bootawa 
WTP which includes membrane filtration. 

Nabiac WTP supplements the Manning supply. Water extracted from Nabiac Inland Dune 
Aquifer is treated at Nabiac WTP. Treatment includes membrane filtration. 

Bulahdelah water supply scheme serves a population of approximately 1,500 in the town of 
Bulahdelah. Source water comes from Crawford River and is treated at a small conventional 
WTP located at Bulahdelah. 

Gloucester water supply scheme serves a population of approximately 3,500 residents of 
Gloucester and Barrington. Source water comes from Barrington River and water is treated at 
a conventional WTP at Gloucester. 

Stroud water supply scheme draws source water from Karuah River. The water is treated at a 
small conventional WTP, including an off river storage. The scheme serves a population of 
approximately 1,000 in the villages of Stroud and Stroud Road. 

Approximately 3,800 residents of Tea Gardens and Hawks Nest are supplied with drinking 
water from Tea Gardens WTP including membrane filtration. Source water for this scheme is 
groundwater from Viney Creek Aquifer north-west of Tea Gardens. 
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Bulk water is purchased from Hunter Water for distribution to residents of North Karuah. 
Monitoring of water quality in the reticulation system of North Karuah is included in Council’s 
drinking water quality monitoring. Water treatment and monitoring through the treatment 
process is the responsibility of Hunter Water. 

These water supply systems vary in size and complexity. A general description of each system 
is presented in the table below. 
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Scheme summary 
 

 
Table 1: Description of water supply systems 

Water Supply 
System 

Source 
Water/Catchment Treatment Process Towns Supplied 

Population 
Served 

Manning 
(north & 
south) 

 
Manning River 

 
Selective pumping, retention and 

sedimentation in Bootawa Dam, screening, 
water stabilisation, coagulation, 

microfiltration, ozonation, BAC filtration, 
chlorination, fluoridation 

  

 Taree, Forster, Tuncurry, Hallidays Point, 
Wingham, Pacific Palms, Old Bar, Harrington, 

Coopernook, Crowdy Head, Cundletown, 
Krambach, Nabiac, Lansdowne, Manning Point, 

Tinonee and Green Point 

 

  70 000 

 
Nabiac Inland Dune 

Aquifer 
Water stabilisation, aeration, coagulation, 
microfiltration, chlorination, fluoridation 

 

 
Tea Gardens 

 
Viney Creek Aquifer Water stabilisation, aeration, coagulation, 

microfiltration, pH correction, chlorination, 
fluoridation 

 
Tea Gardens and Hawks Nest 

 
3 800 

Gloucester 
 

Barrington River pH correction, coagulation, sedimentation, 
sand filtration, chlorination, fluoridation. 

 
Gloucester and Barrington 

 
3 500 

Bulahdelah 
 

Crawford River pH correction coagulation, sedimentation, 
sand filtration, chlorination, fluoridation. 

 
Bulahdelah 

 
1 500 

Stroud 
 

Karuah River 
 

Selective pumping, coagulation, 
sedimentation, off river storage, secondary 

coagulation, sand filtration, chlorination, 
fluoridation 

 
Stroud and Stroud Road 

 
1 000 

North Karuah 
 

Bulk water supplied by 
Hunter Water – Tomago 

bore fields 

 
Aeration, coagulation, filtration, pH 

correction, fluoridation, chlorination. Treated 
by Hunter Water at Lemon Tree Passage 

WTP. 

 
North Karuah 

 
100 
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3. Floods, pandemic and continuity of water 
supply  

3.1. Floods 

The MidCoast region was heavily impacted by severe drought between 2019 and early 2020. 
This included widespread bush fires in late 2019. More recently, the region experienced a one 
in a hundred-year flood during the last weekend of March 2021. 

All Council’s drinking water supplies showed compliance to ADWG standards over the flood 
event with only a single CCP breach relating to disinfection at one of the service reservoirs in 
the Manning water supply system. A CCP is defined as ‘a point, step or procedure at which 
control can be applied and a hazard can be prevented, eliminated or reduced to acceptable 
levels.’ 

This CCP breach occurred from an increase in chlorine demand caused by high dissolved 
organic carbon (DOC) in the water combined with low water usage. This was corrected swiftly 
before water was supplied to customers by dosing chlorine tablets to the reservoir. Providing 
drinking water supply which complied with ADWG during the floods was achieved by extensive 
monitoring and operational adjustments to the treatment processes. 

Council’s investment in the water treatment capabilities and commitment in maintaining staff 
competencies contributed to the continuous supply of safe drinking water to the community. 
The off-stream dam storage at Bootawa and Stroud WTPs also played an important part in 
providing water complying with ADWG. 

 

3.2. Pandemic response 

Along with the rest of the state, country and across the world, Council’s area has been 
impacted by the COVID-19 pandemic over the past two reporting periods. Council’s Business 
Continuity Plan (BCP) places importance on identifying critical functions and planning for 
scenarios such as loss of critical staff and continuity of chemical supplies. Contingency plans 
were actioned as per Council’s BCP to provide service continuity and maintain water quality. 
Essential services including the provision of water and sewerage supplies have been 
maintained throughout this challenging time.
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4. Upgrade and system improvements 
 

Major upgrades and system improvements were concentrated in Manning and Gloucester 
water supply systems. Significant resources have been invested in improving water security, 
quality and supply. 

4.1. Manning water supply major upgrades 

Upgrading of Nabiac WTP (Stage 2) is underway and currently in the design phase of the 
project. This will increase the capacity of the plant from 12ML/d to 18ML/d improving water 
security for the Manning region. It will enable additional raw water extraction during drought 
situations, offer redundancy and operational flexibility. Groundwater modelling has been 
completed to confirm feasibility and new bore sites have been chosen. Consultation between 
Council and the regulators are continuing. Construction is expected to be completed during 
FY22/23. 

 
 
Figure 1: Provision for two new membrane racks at Nabiac WTP 

 

 
 

Figure 2: Installation of new bores at Nabiac 

  



Upgrades and system improvements  

  
 

   
Page | 6   

Drinking Water Quality Management System Annual Report Summary 2020-2021 
 

Significant renewal works were undertaken at Bootawa Raw Water Pump Station, which 
pumps water from Manning River to Bootawa WTP/Dam. Works included design, construction, 
roof replacement and an upgrade of the high voltage transformer yard. This has improved 
work health and safety risks and contributed to security of supply from Manning River.  

4.2. Gloucester water supply major upgrades 

Gloucester water supply is undergoing major capital works to improve operational 
performance and water security. This includes the construction of two new reservoirs, new 
rising main from the WTP (approx.6km) and additional reticulation works within the township. 
A booster chlorine gas dosing system has also been incorporated in the design. 

Benefits will include water security, improved water pressure and water quality. 

 
 

Figure 3: Artist’s impression of Gloucester reservoir and mains upgrade  

New Steel 
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Reservoir 

Existing 
communication 
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7ML reservoir 
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Figure 4: New reservoir site at Gloucester          Figure 5: Preparing to lay new main  

 

4.3. System improvements 

 
4.3.1 Summary of process optimisation of conventional water treatment plants 
between 2016 and 2021 

Council adopted a lower turbidity limit (1 NTU) as CCP target for all conventional treatment plants 
back in 2016. This was motivated by a desire for continuous improvement in the supply of safe 
drinking water for the community. This initiated the process optimisation of conventional water 
treatment plants. Council’s approach was to optimise existing treatment processes and renew 
small key components to prolong the infrastructure lifetime. The success drivers and motivation 
behind the initiative aligned with Council’s mission to “deliver benefits for the community in a way 
that adds value and builds trust”. It also aligns with our organisational vision of being “better 
every day” and the desire to develop a high performing organisation where we are striving to be 
better, we work collaboratively and are trusted. 

Through process optimisation, increased levels and prioritisation of monitoring, and standardised 
daily operations, Council has achieved great improvements for treated water turbidity with only 
small increased chemical costs and reduced operation costs. The renewal of key chemical 
dosing systems to meet current industry standards also minimised potential chemical dosing 
failures, improving control and reliability. This allowed Council to maximum asset life whilst 
deferring major treatment upgrades. 

Greater efficiency and better water quality have been achieved at each of the conventional WTPs 
at Gloucester, Stroud and Bulahdelah. Treatment process optimisation was accomplished by 
focusing on improving chemical dosing, clarifier and filter performance, operational control and 
automation of treatment processes.  Capital expenditure was minimal, and operators’ knowledge 
and experience were utilised to ensure changes are sustainable in the long term. Council was 
supported by NSW Health with funding and technical advice from contractors. Successful 
outcomes include improved water quality, giving Council the ability to achieve future CCP 
requirements for turbidity. 
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Introducing these innovative process optimisations at each of the conventional treatment plants 
have resulted in efficiency gains, improved water quality and cost reduction. These 
improvements have also allowed Council to continuously meet new turbidity targets under the 
recent CCP review. 

Overall, treated water turbidity at the three treatment plants have been improved significantly 
since 2016. Compared to pre-optimisation, turbidity at Gloucester, Stroud and Bulahdelah WTP 
have improved by at least 100%.  
 

4.3.2 System improvements – all regions 

Significant sections of water main have been replaced/renewed at Blackhead and Harrington 
within the Manning water supply.  

Other asset renewals have taken place across all regions on a priority basis. Membrane 
replacement has been completed at Bootawa WTP. Work was undertaken on the transformer at 
Lantana Crossing Water Pump Station, Comboyne communications tower, pump station 
switchboards and solar power system installations across multiple sites. 

As well as system improvements for water supplies, Council has also committed significant 
resources to improve environmental performance and public health outcomes throughout the 
sewerage systems. 

 

 
 

Figure 6: New main installation 
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Figure 7: Switchboard upgrade at Old Bar 

 

5.Critical control points and risk review 

Risk reviews of water supply systems and CCPs are an essential part of the DWQMS. Risk reviews 
to assess and manage the risks or hazards to drinking water quality of water supply systems are 
undertaken every five years as per ADWG. CCPs are an essential part of managing risks to the 
water supply and were adopted in July 2014, reviewed in 2016 and 2020. 

Risk reviews for all MidCoast Council’s water supply systems were undertaken in July 2020.  The 
reviews included support from NSW Health through the engagement of a contractor to facilitate 
workshops. The project was extended to allow a closer focus on CCPs.  

The risk review identified the opportunities to make changes on the existing CCPs to support our 
continuous improvements. This included reducing turbidity limits after filtration and reviewing 
disinfection values. Changes were made to disinfection limits for all WTPs in September 2020 to 
improve the safety of water supply and further reduce the potential risks. Changes to turbidity limits 
after filtration are being implemented and will be completed by February 2022. 



Water quality  
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6.Water Quality 

The ADWG has been developed by the National Health and Medical Research Council and Natural 
Resource Management Ministerial Council of the Australian Government. The ADWG is intended 
to provide a framework for good management of drinking water supplies that, if implemented, will 
assure good quality water. Exceedance of a guideline value is a trigger for further investigation. 

All water supply schemes achieved 100% of microbiological results within ADWG over the 12 
month reporting period. This is consistent with results over the past seven years. Combined results 
of physical parameters were 100% within ADWG, which is consistent with results over the past four 
years. Combined results of chemical parameters were 98.98% within ADWG (compared to  98.89 
% during 2019 – 2020). A summary of water quality parameters is provided below. 

MICROBIOLOGICAL PARAMETERS 
 

 E. coli 
 
PHYSICAL PARAMETERS 
 

 pH 

 turbidity 

 true colour 

 hardness 

 
CHEMICAL PARAMETERS 
 

 iron 

 manganese 

 aluminium 

 arsenic 

 fluoride 

 disinfection by-products 
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Figure 8: Operational water sampling        Figure 9: Verification water sampling 

 

Trends for water quality results over the past five years are shown in the figure below.  

 
 

Figure 10: Water quality results meeting Australian Drinking Water Guidelines 

 
Detailed water quality data for each supply system is provided in Appendix 1 Water quality data 
summary. 
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6.1. Data collection 

The ADWG recognise that it is impossible to test every water supply for every parameter listed 
in the guidelines, therefore monitoring programs need to be structured effectively to capture, 
analyse and interpret water quality data. Selecting parameters and frequency of monitoring 
should be based on system analysis and risk assessment to ensure safety at point of use. It is 
recognised that the most likely and serious form of contamination risk comes from 
microbiological contamination. Council’s drinking water quality monitoring program has been 
designed based on these principles. 

Operational monitoring is used to confirm that preventive measures to reduce hazards are in 
place and performing effectively. These preventive measures are applied throughout all stages 
of the water supply system, from catchment to tap and need to be checked regularly. CCPs are 
included in operational monitoring. 

Verification monitoring is the final check of water quality which confirms the effectiveness of 
preventive measures and barriers throughout the system. Samples are collected throughout the 
reticulation system at customers’ taps or public reserves for water quality monitoring. 

The Drinking Water Quality Monitoring Plan underwent an annual review in June 2021. During 
the annual review, changes were made to operational and verification monitoring to improve the 
efficiency of the program and to assist the investigation of results outside ADWG.  

6.2. Water quality discussion 

Water quality results for verification monitoring of each drinking water supply are discussed 
below. 

 
6.2.1. Manning water supply 
 
Manning water supply system achieved 99.96% of water quality results in the reticulation system 
meeting ADWG for the 12 month reporting period. This is compared to 99.92% during 2019 - 
2020. There were 2659 analytes tested for verification monitoring in the Manning system. 

Results outside ADWG were for copper and nickel on one occasion each. The copper results 
were outside the aesthetic guideline value, however, within the health guideline value. NSW 
Health was notified of these results. Investigations were performed for copper and nickel and 
repeat samples were tested which were within ADWG. These results were potentially due to 
leaching of metals from water pipes and tap fittings caused by           stagnant water during periods of 
low water usage. This will be investigated further if detected again in the same sample site. 

 
6.2.2. Tea Gardens water supply 

 
Tea Gardens water supply system achieved 95.25% of water quality results in the reticulation 
system within ADWG compared to 97.17% during 2019 - 2020. A total of 358 analytes were 
tested for verification monitoring in Tea Gardens reticulation system. 

Results outside ADWG were disinfection by-products; THMs on 15 occasions and dichloroacetic 
acid on two occasions compared to 10 occasions in 2019 - 2020. Disinfection by-products are 
formed when organic matter reacts with chlorine. Raw water at Tea Gardens is high in DOC.  
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The Tea Gardens water supply system has limited opportunities to dose chlorine (final treatment 
at WTP and hand dosing reservoirs.) Chlorine cannot be boosted throughout the reticulation 
system. Therefore, the dose rate at the end of treatment needs to be adequate to ensure residual 
chlorine is effective throughout the entire reticulation system. The long detention time in the supply 
system, partly due to low water usage outside holiday periods, also contributes to these elevated 
readings. In response, to manage this, water levels are reduced in reservoirs when appropriate, 
and monitoring frequency increased. 

  

Two sample sites are also routinely monitored for disinfection by-products to improve system 
knowledge. This is above the recommended number of samples suggested in ADWG. Action to 
reduce THMs is encouraged, but must not compromise disinfection, as non- disinfected water 
poses significantly greater risk than THMs (Australian Drinking Water Guidelines 2011). 

 

The longer term solution to this issue is to improve DOC removal at the WTP to reduce the 
formation of disinfection by-products. This is likely to require an extra treatment process at the 
WTP. While this has been identified in Council’s long term plan, there are currently other priorities 
relating to reduction in turbidity levels to meet new CCP requirements, which need to be addressed 
before DOC removal is investigated further at this plant. 

 
6.2.3. Bulahdelah water supply 

 

Bulahdelah water supply achieved 99.67% of water quality results in the reticulation system 
meeting ADWG, compared to 98.08% during 2019 - 2020. There were 306 analytes tested for 
verification monitoring within the Bulahdelah system. 

 

Total THMs was above the ADWG value on one occasion. Increased levels of naturally occurring 
DOC in Crawford River during the warmer months contributed to the higher level of THMs. The 
activated carbon dosing point was moved closer to the raw water intake to provide additional 
contact time and improve the removal of DOC prior to pre-chlorination. Since relocation, the THMs 
in the reticulation have improved considerably.  

 

Pre chlorination at Bulahdelah is used for removal of dissolved manganese by oxidation followed 
by filtration. A trial of potassium permanganate dosing has also proven to be successful in removing 
manganese with improved results and a reduction in chlorine consumption. (The long term prospect 
is to introduce potassium permanganate dosing permanently. 

 

As previously discussed in Section 6.2.2 Tea Gardens Water Supply, action to reduce THMs is 
encouraged, but must not compromise disinfection, as non-disinfected water poses significantly 
greater risk than THMs (Australian Drinking Water Guidelines 2011). 
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6.2.4. Stroud water supply 
 

Stroud water supply system achieved 100% of samples within ADWG in the reticulation 
system, compared to 99.68% during 2019 - 2020. A total of 306 analytes were tested in Stroud 
reticulation system for verification monitoring in the reporting period. 
 

6.2.5. Gloucester water supply 
 

Gloucester water supply system achieved 100% of samples within ADWG in the reticulation 
system, compared to 99.70% during 2019 - 2020 reporting period. There were 400 analytes 
tested for verification monitoring in Gloucester reticulation system compared to 334 during the 
last reporting year. The extra sampling and testing in the reticulation system were performed 
to better understand water stability in the reticulation system. A brief summary of the extra 
testing is provided in Section 6.4.3. Gloucester water stability studies.  

 

6.2.6. North Karuah water supply 
 

North Karuah reticulation system achieved 100% of water quality results within ADWG during 
2020 - 2021 which is consistent with the previous year. A total of 153 analytes were tested in 
this reticulation system during the reporting period. 

 

There were two occasions when free chlorine was below the recommended level of 0.2 mg/L 
in the reticulation system. Each occasion was notified to Hunter Water and NSW Health. 
Corrective actions were put in place, including flushing until chlorine levels were back within 
target. Although chlorine levels below 0.2 mg/L are not specified as outside guideline values 
in ADWG, these results are outside operational control points in reticulation systems, NSW 
Health and DPIE recommendations. There was considerable improvement in the chlorine 
readings after the new reservoir dosing regime was implemented by Hunter Water since 
January 2020. Investigative testing was performed during December 2020 to compare chlorine 
and turbidity readings before and after the point of handover from Hunter Water. Details of 
investigative monitoring of water quality at North Karuah are provided in Section 6.4.4 North 
Karuah water quality investigations. 
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6.3 Investigative monitoring 

The main investigative project undertaken in 2020 - 2021 relating to water quality was the bush 
fires and water quality in drinking water catchment project. There were also other small scale 
projects undertaken to investigate water stability in the Gloucester reticulation system, water 
quality in North Karuah supply system and chlorine analyser investigation of reservoirs.  

 
6.3.1. Bush fires and drinking water catchments 

 
Council participated in a project to investigate the influence of the 2019 bush fires and then 
heavy rain in early 2020 following prolonged drought on the raw water quality of three of 
Council’s drinking water supplies. This project was supported by NSW Health and focused on 
potential of pollutants, increased nutrient and microbial loads to be present in drinking water 
catchments following the fires and heavy rainfall. The project monitored source water of; 
Manning, Gloucester and Bulahdelah water supplies.  

Samples were collected from sites listed below: 
 

• Manning River Offtake (M1) – Bootawa WTP source water, 
• Barrington River Offtake (GLRE) – Gloucester WTP source water, 
• Crawford River Offtake (BLWE) – Bulahdelah WTP source water, 
• Dingo Creek Ashlea Bridge, Wherrol Flat (DC2), and 

• Nowendoc River, Paddock Creek Rd (Nowendoc River). 
 

The project started in January 2020 when Council began monitoring these sites to capture the 
first flush of rain after the drought (2017 - 2019) and bush fires (2019) in NSW. The project was 
completed in September 2020. Following the completion of the initial project a report was 
submitted to NSW Health. This report indicated that there was a significant spike in the levels 
of DOC and nutrients following the first flush after the bush fires. The nutrient and DOC levels 
were reduced at the completion of the project but were still higher than the background level.   
The project was extended to monitor catchment recovery over a longer timeframe.  Samples 
were collected every three months at the same sample sites from 08.12.2020 to 08.09.2021. 
Samples were analysed at NSW Forensic and Analytical Science Services (FASS) and 
MidCoast Council Environmental Laboratory for several physical, chemical and microbial 
parameters including the following; 
• Turbidity, 
• pH, 
• Dissolved Organic Carbon (DOC),  
• Chlorophyll a 
• Full metal scan, 
• Total phosphorus (TP), 
• Soluble reactive phosphorus (SRP), 
• Total nitrogen (TN), and 
• E. coli. 
 

The data from the previous report is also included in the discussion to illustrate the continuity 
of trends. 
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6.3.1.1 Key findings of bush fire project 
 

Manning River 
 

From November 2019 to January 2020 flows dropped significantly until there was no flow 
recorded in Manning River. The first flush of rain is shown by a significant spike in flows in 
January 2020. Nutrients, DOC and turbidity were all elevated at this point. As flow reduced, 
so did the other parameters, however they remained higher than background levels for about 
four months. Turbidity continues to be closely correlated with flow. 

  

The second part of the project indicates that most parameters (DOC and nutrients) have 
returned to background levels with lower peaks during rain events. The improvement in the 
water quality of the catchment is also reflected in water quality of the drinking water reticulation 
system. There was only one breach recorded for disinfection CCP in a reservoir in the Manning 
water supply system during this reporting period (after the March 2021 floods) compared to 
six in disinfection CCPs during the previous reporting period.  

 

Although there was a single CCP breach at a reservoir for disinfection, all corresponding water 
test results in the reticulation system achieved regulator’s recommendations (NSW Health and 
DPIE) for chlorine this reporting period. This is compared to 12 occasions of chlorine results 
outside regulator’s recommendation in last year’s annual reporting period. Most of last year’s 
results outside regulator’s recommendations were recorded after the first peak of rain and 
were due to high DOC, turbidity and nutrients in Manning River. Refer to the Figure 11: Impact 
of bushfires on Bootawa WTP (Manning River) offtake water quality for details.  

 

Barrington River 
 
The river ceased to flow in December 2019 and an alternate water supply was utilised for the 
township of Gloucester. Turbidity levels are strongly correlated with flow in this catchment, 
which rise and fall quickly. DOC levels are significantly higher in the warmer months. The first 
flush of rain was in January 2020, followed by more significant rain in early February. DOC 
levels increased significantly with the flows. In contrast to Manning River the DOC, turbidity 
and nutrients continued to increase even during the second stage of the project. There is 
limited nutrient data for Barrington River prior to the start of the initial project in 2020. Refer to 
Figure 12: Impact of bush fires on Gloucester WTP (Barrington River) offtake water quality for 
details.  
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Figure 11: Impact of bushfires on Bootawa WTP (Manning River) offtake water quality 

 

Figure 12: Impact of bush fires on Gloucester WTP (Barrington River) offtake water quality  
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Crawford River 

 
Due to the drought, flow levels were low throughout the initial investigation period. An on river 
weir p r o v i d e d  continuous water source over this time, however flow in the river had 
ceased                    prior to the rain in January 2020. DOC levels are high in this catchment, especially 
over the warmer months. There was a significant increase once the river started to flow again. 
Limited nutrient data does not show an obvious trend for TP or TN. Peaks for DOC and 
nutrients were observed later during the initial stages of the project in this catchment compared 
to the other two catchments. The nutrients and DOC continued to increase with rainfall. In 
contrast to Manning River, these peaks continued to be as high as the initial peaks throughout 
the second stage of the project. 
The project provided valuable insight into the impact of drought and bush fires on water quality 
and the recovery of water quality in the catchment during this reporting period.  

 
 

6.3.2. Reservoir Chlorine Analyser investigations 

An investigation was performed from October 2020 to April 2021 to determine the reliability of 
the chlorine analysers for 12 treated water reservoirs. Regular site visits to the reservoirs and 
consultation with operators identified chlorine analysers that needed replacement or 
relocation. During the investigation, the reservoirs were reviewed and compared based on 
relevant criteria, to determine which were most likely to need repair or modification in the 
future. The reservoirs determined to require attention in the future were at Lansdowne, Crowdy 
Head and Old Bar. 

As the investigation continued, relevant information regarding reservoirs across all Council 
supply systems was collected which identified seasonal trends of free chlorine levels. 
Information on multiple reticulation systems and current pipeline diagrams of all reservoirs was 
also included in the project. Project deliverables include a priority list of reservoirs requiring 
improvements and a source of current data relating to reservoirs across all schemes.  

 

6.3.3. Gloucester water stability studies 
 

Water treatment specialists, City Water Technology, performed a water stability study of 
Gloucester water supply system this reporting period. This was in response to customer 
complaints of copper pitting in internal plumbing for multiple properties.  The investigation 
found that Barrington River from which Gloucester WTP draws water is low in alkalinity and 
hardness. This is consistent with many water sources found on the East Coast of Australia 
and Tasmania and which can be corrosive to metals.  
 
The investigation used an approved (Rothberg, Tamburini, and Winsor-RTW) model to 
theoretically calculate the effect of chemical addition of pH, alkalinity and calcium hardness 
and thus evaluate the corrosion potential. The model suggests that under typical case 
scenario, the corrosivity potential of treated water is moderate to low, but under best case 
scenario is passive.  
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Overall, the investigation suggested that water supplied from Gloucester WTP can be 
periodically corrosive. This is not uncommon in other water supplies in the East Coast of 
Australia. Currently at Gloucester WTP, Soda ash is dosed to increase pH and alkalinity and 
sodium hypochlorite is dosed to maintain the disinfection of the water. Both contribute to 
reduce the risk of corrosivity. In the future, Council will continue to investigate the options to 
improve water stability at the treatment plant. 
 
Outcomes from the investigation were shared with Gloucester community members (via a 
public information session) and NSW Health. The report was also presented at a Council 
meeting and is available on the Council website. Refer to attachment 25 of 28 Jul 2021 
ordinary Council meeting for details. 
 
 

6.3.4. North Karuah water quality investigations 
Investigative testing was performed during December 2020 to compare chlorine and turbidity 
readings before and after the point of handover from Hunter Water. Regular water quality data 
shared by Hunter Water on their supply system was also compared to North Karuah 
reticulation data. These investigations indicated that although North Karuah chlorine data 
followed the general trend of Karuah data (reticulation site) there is considerable loss of 
chlorine between the two sites. 
 
MidCoast Council staff also participated in risk review workshops for Lemon Tree Passage 
WTP operated by Hunter Water Cooperation. Bulk water purchased from the above WTP 
supplies North Karuah. Investigations, data sharing and participation in Hunter Water’s risk 
review workshop have helped to better understand the supply system and to plan and optimise 
water quality outcomes in the future.  

 

7.Water quality complaints 
Recording and analysing the number and nature of customer notifications and complaints can 
provide useful information of potential water quality issues, which can assist with timely 
response and rectification. Any rapid or noticeable change in conditions including water 
quality, pressure etc. may be detected by customers. All notifications and complaints are 
registered and investigated. This monitoring forms part of verification of water supply 
performance.  Any health or illness related notifications and complaints are treated seriously 
and investigated thoroughly, including collecting and testing samples and discussing with 
NSW Health where appropriate. 
 
Australian Standards define a complaint as an ‘expression of dissatisfaction made to an 
organisation, related to its products, or the complaints handling process itself, where a 
response or resolution is explicitly or inexplicitly expected’ (AS ISO 10002-2006). Water quality 
complaints are reported in the following categories; taste, dirty, odour, chlorine and other. The 
category ‘other’ covers complaints such as scaling or illness. These categories and definitions 
are consistent with NSW DPIE requirements for NSW Water Utilities Performance Monitoring. 
Details of complaints for each water supply are provided in the following table. 



Water quality complaints
 

  
 

   
Page | 20   

Drinking Water Quality Management System Annual Report Summary 2020-2021 
 

 

Table 2: Summary of water quality complaints 2020 - 2021 

Water supply Taste Dirty Odour Chlorine Other TOTAL 

Manning 2 22 3 2 3 32 

Bulahdelah 0 0 0 0 1 1 

Stroud 0 1 0 0 0 1 

Tea Gardens 0 0 0 1 1 2 

Gloucester 1 2 1 1 0 5 

North Karuah 0 0 0 0 0 0 

TOTAL 3 
 

25 
 

4 
 

4 
 
 

5 
 

41 
 

 
The figure below compares number of complaints in each category over the past three 
reporting periods. 

 

 
 

Figure 13: Total water quality complaints per scheme
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Overall, this year there has seen an increase in the number of customer complaints received. 
This may be related to an increase in the number of total customer requests received by the 
City Council in 2020/21 compared to 2019/20. As part of the continuous improvement program, 
some changes have been made to the reporting system (Customer Relationship Management). 
The definition of customer complaints has been expanded to include all water quality-related 
notifications received from customer requests. As a result, some customer enquiries recorded 
as complaints in 2020/21 would not have been recorded as complaints in previous years. This 
change has been implemented to minimise the possibility of water quality complaints not being 
accurately recorded in the system. 

The increased water quality complaints were mainly for the Manning and Gloucester water 
supply system. In contrast, customer complaints in Bulahdelah water supply system this year 
are lower than last year which can be attributed to process improvements completed at the 
WTP.  

Every time a water quality complaint was received and recorded; an investigation was 
conducted. Customers were also notified once the test results were completed. For the 
Manning water system, the majority of complaints received were related to dirty water. This 
was usually due to lack of consistent water use at property. Water quality was recovered after 
short-term flushing. 

The increase in the customer complaints in the Gloucester water supply system relates mainly 
to copper pipe corrosion. These were investigated as part of the Gloucester water stability study 
and the outcomes from the investigation were shared with Gloucester community members. 
Refer to section 6.4.3. Gloucester water stability studies for more details. 

Customer complaint received in Stroud water supply system relates to Stroud water quality 
incident in section 8.1.1. 

 

8.Water quality incidents 
There was one low level water quality incident during 2020 – 2021 affecting customers at 
Stroud-Road. 

8.1. Stroud water quality incident 
8.1.1. Issue 

Dirty water was experienced in a section of Stroud water supply system on 19 November 2020. 
This was associated with construction works for replacement of a section of new main.  

A Council construction team had been working in the area since early November. During 19 
November, a 325m section of new main was to be connected. Customers had prior notice of 
the service interruption. Suitable clearance between the pipe and the trench was achieved and 
water hygiene procedures were followed. As the new section of main was connected and 
charged, due to low pressure in the system, reverse flushing was undertaken, followed by a 
routine flush. Due to head change in the system, the pumping rate was doubled. This resulted 
in biofilm from the existing pipe being dislodged and entering the reticulation system. A 
customer notified Council of dirty water. The operator and construction team were made aware 
and began investigations immediately. 
 

8.1.2. Response 

Water quality at Stroud Road Reservoir measured high turbidity (58 NTU), which was reported 
to the manager WMAT immediately. Investigations were performed and issues originating at 
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the WTP were ruled out as the cause of the dirty water. It was quickly determined that the dirty 
water had come from the flushing of the main after the new section was connected. Flushing 
began in the reticulation system to remove dirty water and water quality was tested at multiple 
sites to determine the extent of the problem. A large volume of water was scoured from Stroud 
Road Reservoir. NSW Health was notified, and water quality results were provided as they 
became available.  
 

8.1.3. Impact 

Short term dirty water was experienced by some customers at Stroud Road. By 7pm on 19 
November extensive flushing and testing had been undertaken with all results within ADWG 
(turbidity results <1 NTU) and chlorine around 2 mg/L). 

An information flyer was produced and distributed to all customers in Stroud Road the following 
day (20 November).  
 

8.1.4. Customer notifications 

 There was one notification from a customer experiencing dirty water.  

 
8.1.5. Follow up actions 

An internal debrief meeting was held to determine the root cause of the issue, review actions 
and identify opportunities for improvement. A debrief meeting was also held with NSW Health. 
It was determined that the cause of the dirty water was biofilm in the existing main. The section 
of pipe that was replaced was in a low-lying area between Stroud and Stroud Road. Normal 
pipe velocity in this area is low. Due to the higher velocity flushing and reverse flow, biofilm was 
disturbed and dislodged which resulted in dirty water. High demand from a chicken farm also 
contributed to the issue by pulling a larger volume of water through the main. Lessons learned 
and opportunities for improvements were identified, are in progress or have been completed. 

 

9.Continuous improvement plan 
MidCoast Council’s DWQMS improvement plan is managed by implementing 
recommendations from internal and external reviews, system audits and water quality incidents 
reviews. These are captured in a corrective actions database. Each corrective action is ranked 
according to risk to the quality of drinking water. Accountability for each corrective action is 
delegated to a manager and is closed when completed. 

Risk reviews to assess and manage the risks to drinking water quality of all water supply 
systems were undertaken in July 2020. These were facilitated by a contractor approved by 
NSW Health. The risk review process included risk assessment workshops with relevant 
stakeholders, water treatment plant site visits, analysis and review of historical water quality 
data, catchment land uses, and system descriptions of the water treatment plants. The 
improvement actions from the risk reviews have also been added to the corrective action data 
base. 

Considerable progress has been made on the implementation and improvement of the quality 
system during 2020 – 2021.  

Significant actions during 2019 – 2020 include; 

• Organisation wide BCP completed, 

• Streamlined approach to managing water quality data, 
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• Communication of the importance of drinking water to staff,  

• Improved focus on water hygiene during main repairs and laying of new mains, 
including the use of an ozone disinfection trailer, 

• Root cause analysis incorporated in water investigations, 

• Actions to improve and maintain supply continuity at Gloucester, 

• Planning for upgrades at Gloucester water supply- water stability study, 

• Gloucester water supply reticulation improvements 

• Improved chemical dosing equipment at water treatment plants, 

• Process improvements at Bulahdelah, Gloucester, Nabiac, Tea Gardens WTS and 
Manning water supply system, 

• Review of filtration and disinfection CCPs, and  

• Drought management and Integrated Water Cycle Management (IWCM) actions to 
improve system resilience and water quality in Bulahdelah, Gloucester, Stroud and Tea 
Gardens 

 

10.Reservoir Condition 

The reservoir integrity program includes ten types of routine reservoir inspections carried out 
on all service reservoirs. Details of scheduled inspections are provided below including 
frequency and type of inspection. 

 
Table 3: Routine reservoir inspection program 

Frequency Type of inspection Inspected by Process of inspection/reporting 

Monthly External integrity Operator Work order sent to relevant staff through 
check, vermin  maintenance schedule. Findings 
proofing, grounds, recorded in work order system; pass/fail. 
fencing, inspection Issues rectified or sent to failures and 
hatches issues register for further consideration 

including prioritisation and funding 
 

Monthly Online chlorine Operator Work order sent to relevant staff through 
analysers  maintenance schedule. Findings 

recorded in work order system; pass/fail. 
Issues rectified or sent to failures and 
issues register for further consideration 
including prioritisation and funding 
 

Monthly Chlorine booster Operator Work order sent to relevant staff through 
stations  maintenance schedule. Findings 

recorded in work order system; pass/fail. 
Issues rectified or sent to failures and 
issues register for further consideration 
including prioritisation and funding 
 

Annually          Electrical Electrician Work order sent to relevant staff through 
maintenance schedule. Findings 
recorded in work order system; pass/fail. 
Issues rectified or sent to failures and 
issues register for further consideration 
including prioritisation and funding 



Reservoir condition 

  
 

   
Page | 24   

Drinking Water Quality Management System Annual Report Summary 2020-2021 
 

Frequency Type of inspection Inspected by Process of inspection/reporting 

Annually Major site inspection: Operator Work order sent to relevant staff through 
ensure roof is secure  maintenance schedule. Findings 
from birds, vermin, recorded in work order system; pass/fail. 
windborne Issues rectified or sent to failures and 
contaminants, check issues register for further consideration 
rainwater cannot enter including prioritisation and funding. In 
reservoir, drainage, accordance with DPI Water Circular 
signage, security of LWU 18. 
site 

In addition to these inspections, operators monitor reservoir integrity and chlorine levels 
in accordance with critical control point requirements. 

Repair works are undertaken according to priority. The initial focus is to rectify roof issues 
which may affect water quality, e.g. rusting screws and bird proofing. Roof replacements, 
and items requiring design review to ensure adequate roof structure are raised and 
included in the failures and issues register. 

The following figures show examples of these works completed at a reservoir in the 
Manning supply system during 2020 - 2021 to protect water quality. 

 

 
 

Figure 14: Ridge capping sealed with the original sealing material 

 

 
 

Figure 15: Damage to ridge capping sealing material
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Figure 16: Replacement adhesive flashing material 

 

11. Conclusion 
All water supply systems have performed well this reporting period with very few water quality 
results outside ADWG and only one CCP exceedance coinciding with the one in a hundred 
year flood. 

Significant resources have been invested in water security, system improvements and 
upgrades this year with major projects in Gloucester and Manning water supply schemes. 
These investments will not only boost water security but also improve water quality.  

Considerable progress has been made on the DWQMS improvement plan with 19 items closed 
out in this financial year and 16 items in progress.  

The main feature of this year’s progress is the July 2020 risk review of all water supply schemes 
facilitated by consultants with funding and support from NSW Health to assess and manage 
risks to drinking water supplies. This also included the reviews and workshops for filtration 
CCPs to meet NSW Health and DPIE requirements. Substantial time and resources have been 
invested this year to investigate, plan and implement these changes. 

There have also been several investigations/investigative projects carried out this year which 
include the bushfire project (extended from last year), Gloucester water stability studies, 
reservoir chlorine analyser project and North Karuah water supply investigations. 

There has been significant progress in strategic planning including IWCM, Drought 
Management Plan and BCP. 

In conclusion, despite the challenges of COVID -19, restrictions and one in a hundred year 
flood, this year has been very productive in terms of planning and implementation of DWQMS, 
water supply operations and investments. 



Appendix 1: Water quality data summary 

  
 

   
Page | 26   

Drinking Water Quality Management System Annual Report Summary 2020-2021 
 

APPENDIX I WATER QUALITY DATA SUMMARY 
 

 

Water quality data for each scheme is presented in the following tables. Raw water quality 
is      measured before water enters the treatment plant.   Final treated water quality is measured 
as water leaves the treatment plant and is sent to reticulation. Water quality in the 
reticulation system is measured at customers’ taps or public sites throughout the distribution 
system. The water quality data summary includes samples tested at National Association of 
Testing Authorities (NATA) laboratories including MidCoast Environmental Laboratory and 
FASS Laboratory as part of NSW Health Drinking Water Quality Monitoring Program. This 
does not include samples collected and tested by operators at WTP laboratories. 

Water quality results supplied for North Karuah supply are from the reticulation system only. 
Hunter Water is responsible for treating and monitoring water before it is sent to the 
reticulation system. 
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MANNING WATER QUALITY 
 

Raw water quality summary – Bootawa 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.40 7.78 8.00 26 
Turbidity NTU 0.75 2.2 12 26 

True colour colour units 12 18.27 47 26 

Alkalinity mg/L 32 46.4 52 26 

Calcium hardness mg/L 20 31.92 47.5 52 

E. coli orgs/100ml <1 8 65 52 

Total coliforms orgs/100ml 1 2127 >48000 52 

Total aluminium mg/L 0.005 0.036 0.354 26 

Total iron mg/L 0.065 0.165 0.439 26 

Total manganese mg/L 0.007 0.0271 0.0632 26 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 2 

Total strontium mg/L 0.0715 0.0821 0.0926 2 

Total silver mg/L <0.0001 <0.0001 <0.0001 2 

Total cyanide mg/L <5 <5 <5 2 

Total chromium mg/L <0.0002 <0.0002 <0.0002 2 

Total copper mg/L 0.0009 0.0011 0.0017 4 

Fluoride mg/L <0.1 <0.1 <0.1 1 

 

Final treated water quality summary– Bootawa 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.10 7.35 7.06 52 

Turbidity NTU 0.05 0.069 0.15 52 

True colour colour     
units 

<2 <2 2 13 

Total dissolved 
solids 

mg/L 75 113.23 140 13 

Alkalinity mg/L 32 57.69 66 13 

Calcium hardness mg/L 29 48.86 64 52 

Free chlorine mg/L 1.89 2.42 3.1 52 

Total chlorine mg/L 1.98 2.64 3.6 53 

E. coli orgs/100ml <1 <1 <1 52 

Total coliforms orgs/100ml <1 <1 <1 52 

Total aluminium mg/L 0.016 0.042 0.359 28 

Total iron mg/L <0.005 0.024 0.348 16 

Total manganese mg/L <0.0005 0.011 0.169 16 

Total copper mg/L <0.0005 0.0018 
 

0.0082 13 

Fluoride mg/L 0.12 0.86 1.12 13 
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Raw water quality summary – Nabiac 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 5.40 5.96 6.50 24 
Turbidity NTU 0.1 0.192 0.4 24 

True colour colour units 7 15.90 33 24 

Alkalinity mg/L 8 15.43 27 23 

Calcium hardness mg/L 3 7.3 15.5 11 

E. coli orgs/100ml <1 <1 1 44 

Total coliforms orgs/100ml <1 25 260 44 

Total aluminium mg/L 0.127 0.1805 0.277 24 

Total iron mg/L 0.448 0.7525 1.27 24 

Total manganese mg/L 0.0044 0.0096 0.0197 24 

Total sulphide mg/L 31 265.1 420 11 

Dissolved organic 
carbon 

mg/L 2.9 3.74 5.4 24 

 
 

Final treated water quality summary– Nabiac 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.30 7.50 7.70 51 

Turbidity NTU 0.05 0.14 0.3 51 

True colour colour 
units 

<2 <2 3 12 

Total dissolved 
solids 

mg/L 96 110.8 130 12 

Alkalinity mg/L 31 36.8 42 12 

Calcium hardness mg/L 36 40.6 47 51 

Free chlorine mg/L 1.58 2.71 4 51 

Total chlorine mg/L 1.69 3.00 5 51 

E. coli orgs/100ml <1 <1 <1 52 

Total coliforms orgs/100ml <1 <1 <1 52 

Total aluminium mg/L 0.049 0.0816 0.134 25 

Total iron mg/L 0.005 0.0293 0.08 12 

Total manganese mg/L 0.0031 0.0073 0.0111 12 

Total sulphide mg/L <2 <2 <2 12 

Dissolved organic 
carbon 

mg/L 2.1 2.7 3.5 25 
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Reticulated water quality summary – Manning 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.20 7.70 8.80 477 

Turbidity NTU 0.05 0.15   1.3 477 

True colour colour units <0.05 1.28 3 48 

Free chlorine mg/L 0.25 1.38 2.8 452 

Total chlorine mg/L 0.27 1.49 2.9 452 

E. coli orgs/100ml <1 <1 <1 452 

Total coliforms orgs/100ml <1 <1 <1 452 

Total aluminium mg/L 0.005 0.017 0.04  44 

Total iron mg/L 0.0025 0.0068 0.03 44 

Total manganese mg/L 0.00015 0.00062 0.004 44 

Total antimony mg/L 0.00005 0.00011 0.0004 44 

Total arsenic mg/L 0.00005 0.00050 0.002 44 

Total barium mg/L 0.0086 0.0101 0.0111  24 

Total boron mg/L 0.002 0.0179 0.05  44 

Total cadmium mg/L <0.0001 <0.0001 0.0004 24 

Total calcium mg/L 15.3 18.9 21.4 13 

Total chloride mg/L 17 19.887 25.858 24 

Total chromium mg/L <0.0001 0.0011 0.025 44 

Total copper mg/L 0.006 0.1679 1.142 45 

Total iodine mg/L <0.02 <0.02 0.02 24 

Total lead mg/L <0.0001 0.00065 0.0026 44 

Total magnesium mg/L 3.14 5.65 6.95 13 

Total mercury mg/L <0.0008 0.0004 0.0004 24 

Total molybdenum mg/L <0.0001 0.0013 0.0261 24 

Total nickel mg/L <0.0001 0.00246 0.1017 45 

Nitrate mg/L 0.0076 0.19761 0.5 44 

Nitrite mg/L <0.0005 0.02553 0.05 44 

Total selenium mg/L <0.0001 <0.002 <0.007 44 

Total silver mg/L <0.002 <0.002 <0.002 24 

Total sodium mg/L 10 11.79 15 24 

Total sulphate mg/L 2 9.45 18 24 

Total uranium mg/L <0.0001 <0.0001 0.0003 24 

Total zinc mg/L 0.001 0.047 0.2 44 

Calcium hardness mg/L 68.3 72.65 77 2 

Total dissolved 
solids 

mg/L 77 101 150 26 

Chloroacetic acid ug/L <1 2 6 65 

Dichloroacetic acid ug/L 4 19 59 65 

Trichloroacetic 
acid 

ug/L 4 15 63 65 

Total 
trihalomethanes 

ug/L 4 15 63    65 

Bromate ug/L 0.00025 0.00361 0.0093 18 

Fluoride mg/L 0.78 0.95 1.03    12 
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BULAHDELAH WATER QUALITY 
 

Raw water quality summary – Bulahdelah 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 6.30 6.50 6.90 26 

Turbidity NTU 0.95 9.92 39 26 

True colour colour units 65 127 230 26 

Alkalinity mg/L 6 15 29 26 

Calcium hardness mg/L 5 20 44 13 

E. coli orgs/100ml <1 317 12000 51 

Total coliforms orgs/100ml 260 8507 >240000 51 

Total aluminium mg/L 0.09 0.70 4.93 26 

Total iron mg/L 0.525 1.106 2.2 26 

Total manganese mg/L 0.0142 0.1169 0.532 27 

 

 
 

Final treated water quality summary – Bulahdelah 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.50 7.69 7.80 51 

Turbidity NTU 0.05 0.11 0.6 51 

True colour colour units <2 <2 3 12 

Total 
dissolved 
solids 

mg/L 160 202 240 12 

Alkalinity mg/L 38 47 72 12 

Calcium 
hardness 

mg/L 10.5 18.4 31 12 

Free chlorine mg/L 2.7 3.9 5.2 51 

Total chlorine mg/L 2.8 4.2 5.8 51 

E. coli orgs/100ml <1 <1 <1 51 

Total coliforms orgs/100ml <1 <1 <1 51 

Total 
aluminium 

mg/L 0.01 0.036 0.181 25 

Total iron mg/L <0.005 <0.005 0.02 12 

Total 
manganese 

mg/L <0.0005 <0.0005 0.0122 12 

Fluoride mg/L 0.88 0.95 1.01 12 
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Reticulated water quality summary – Bulahdelah 
 

Parameter Unit Minimum Average Maximum No. 
samples 

pH pH units 7.60 7.75 8.00 54 

Turbidity NTU 0.05 0.19 0.45 54 

True colour colour units <1 <1 <2 4 

Free chlorine mg/L 0.70 1.185 1.77 52 

Total chlorine mg/L 0.63 1.05 1.87 52 

E. coli orgs/100ml <1 <1 <1 52 

Total coliforms orgs/100ml <1 <1 <1 52 

Total aluminium mg/L 0.04 0.08 0.12 4 

Total iron mg/L <0.01 0.030 0.06 4 

Total manganese mg/L <0.005 0.009 0.0259 4 

Total antimony mg/L <0.001 <0.001 <0.002 4 

Total arsenic mg/L <0.001 <0.001 0.001 4 

Total barium mg/L 0.0196 0.025 0.0294 2 

Total boron mg/L 0.0202 0.022 0.022 4 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 2 

Total calcium mg/L 7.5 9.6 11.7 2 

Total chloride mg/L 69 78.50 88 2 

Total chromium mg/L <0.001 <0.0004 0.003 4 

Total copper mg/L 0.0136 0.015 0.017 4 

Total iodine mg/L <0.02 <0.01 <0.02 2 

Total lead mg/L 0.0003 0.001 0.0011 4 

Total magnesium mg/L 4.7 5.37 5.96 1 

Total mercury mg/L <0.0004 <0.0008 0.0008 2 

Total molybdenum mg/L <0.0001 <0.0001 <0.0001 2 

Total nickel mg/L <0.01 <0.01 <0.01 4 

Nitrate mg/L <1 <1 1 4 

Nitrite mg/L <0.1 <0.1 <0.1 4 

Total selenium mg/L <0.0002 0.0035 <0.007 4 

Total silver mg/L <0.0002 <0.0002 <0.0002 2 

Total sodium mg/L 29 41.5 54 2 

Total sulphate mg/L 4 6 8 2 

Total uranium mg/L <0.0005 <0.0005 <0.0005 2 

Total zinc mg/L 0.03 0.0450 0.06 4 

Calcium hardness mg/L 43.3 46.100 48.9 2 

Total dissolved 
solids 

mg/L 188 195 202 2 

Chloroacetic acid ug/L 1 3 4 13 

Dichloroacetic acid ug/L 1 23 34 13 

Trichloroacetic acid ug/L 8 33 55 13 

Total 
trihalomethanes 

ug/L 108 160 262 13 

Fluoride mg/L 0.83 0.93 0.99 12 
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STROUD WATER QUALITY 
 
Raw water quality summary – Stroud 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.10 7.40 7.60 24 

Turbidity NTU 1.3 15.26 115 24 

True colour colour units 32 63.42 140 24 

Alkalinity mg/L 15 35 59 24 

Calcium 
hardness 

mg/L 19 28 37 12 

E. coli orgs/100ml 10 1129 25000 50 

Total coliforms orgs/100ml 340 10401 >240000 50 

Total aluminium mg/L 0.025 1.0799 5.74 12 

Total iron mg/L 0.285 0.8305 2.5 12 

Total manganese mg/L 0.0074 0.0257 0.0642 12 

Soluble reactive 
phosphorus 

mg/L 0.002 0.01675 0.071 24 

Dissolved organic 
carbon 

mg/L 3.3 6.7 16.6 24 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 2 

Total chromium mg/L <0.0002 <0.0002 <0.0002 2 

Total strontium mg/L 0.0863 0.09665 0.107 2 

Total silver mg/L <0.0001 <0.0001 <0.0001 2 

Total cyanide mg/L <5 <5 <5 2 

 
Final treated water quality summary – Stroud 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.50 7.80 8.10 51 

Turbidity NTU 0.05 0.12 0.3 51 

True colour colour units <2 <2 <2 12 

Total dissolved 
solids 

mg/L 120 144 160 12 

Alkalinity mg/L 24 26 29 12 

Calcium hardness mg/L 26 30 40 12 

Free chlorine mg/L 1.93 2.42 3.7 51 

Total chlorine mg/L 2.05 2.64 3.8 51 

E. coli orgs/100ml <1 <1 <1 51 

Total coliforms orgs/100ml <1 <1 <1 51 

Soluble aluminium mg/L 0.007 0.049 0.171 24 

Total aluminium mg/L 0.013 0.072 0.223 25 

Total iron mg/L <0.005 <0.005 0.008 12 

Total manganese mg/L <0.0005 <0.0005 0.0005 12 

Dissolved organic 
carbon 

mg/L 1.3 1.8 2.4 12 

Fluoride mg/L 0.83 0.94 0.99 12 
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Reticulated water quality summary – Stroud 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.60 7.85 8.0 54 

Turbidity NTU 0.05 0.2362 1 54 

True colour colour 
units 

<1 <1 <2 4 

Free chlorine mg/L 0.67 1.30 2.7 52 

Total chlorine mg/L 0.87 1.44 3.5 52 

E. coli orgs/100ml <1 <1 <1 52 

Total coliforms orgs/100ml <1 <1 <1 52 

Total aluminium mg/L 0.04 0.0403 0.070 4 

Total iron mg/L <0.01 0.012 0.024 4 

Total manganese mg/L <0.005 <0.005 0.0011 4 

Total antimony mg/L <0.0001 <0.0001 <0.0001 4 

Total arsenic mg/L <0.0003 <0.001 <0.001 4 

Total barium mg/L 0.017 0.0097 0.017 2 

Total boron mg/L <0.1 <0.1 <0.1 4 

Total cadmium mg/L <0.0003 <0.0003 <0.0003 2 

Total calcium mg/L 10.6 12.6 14.6 2 

Total chloride mg/L 48 49 50 2 

Total chromium mg/L <0.0002 <0.0002 <0.001 4 

Total copper mg/L 0.0022 0.0025 0.0030 4 

Total iodine mg/L <0.02 <0.02 <0.02 4 

Total lead mg/L 0.0001 0.0002 0.0003 4 

Total magnesium mg/L 5.6 6.1 6.6 1 

Total mercury mg/L <0.0008 <0.0008 <0.0008 2 

Total molybdenum mg/L <0.005 <0.005 <0.005 2 

Total nickel mg/L 0.0001 <0.0002 <0.0004 4 

Nitrate mg/L <0.01 0.255 0.50 4 

Nitrite mg/L <0.001 <0.001 <0.1 4 

Total selenium mg/L <0.0002 <0.0002 <0.0007 4 

Total silver mg/L <0.0002 <0.0002 <0.0002 2 

Total sodium mg/L 3 14 25 2 

Total sulphate mg/L 5 7.5 10 2 

Total uranium mg/L <0.0001 <0.0001 <0.0001 2 

Total zinc mg/L <0.002 0.00825 0.03 4 

Calcium hardness mg/L 26.5 30.61 34.5 2 

Total dissolved 
solids 

mg/L 125 143.82 170 2 

Chloroacetic acid ug/L <1 <1 1 13 

Dichloroacetic acid ug/L 4 10 13 13 

Trichloroacetic acid ug/L 3 5 7 13 
Total 
trihalomethanes 

ug/L 44 57 76 13 

Fluoride mg/L 0.80 0.90 1.06 12 
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TEA GARDENS WATER QUALITY 
 

Raw water quality summary – Tea Gardens 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 5.40 5.60 6.0 26 

Turbidity NTU 0.05 0.34 1.8 26 

True colour colour units 13 19 41 26 

Alkalinity mg/L 5 9 12 26 

Calcium hardness mg/L 3 3.8 4.5 13 

E. coli orgs/100ml <1 <1 <1 47 

Total coliforms orgs/100ml <1 <1 <1 47 

Total aluminium mg/L 0.26 0.307 0.375 26 

Total iron mg/L 1.12 1.23 1.48 25 

Total manganese mg/L 0.0054 0.0059 0.0069 26 

Total chromium mg/L <0.0002 0.00027 0.0004 26 

Total arsenic mg/L <0.0002 <0.0002 0.0002 26 

Total sulphide mg/L 67 572 805 13 

Dissolved organic 
carbon 

mg/L 4.4 4.8 6.8 26 

 

Final treated water quality summary – Tea Gardens 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.30 7.50 7.60 51 

Turbidity NTU 0.05 0.086 0.2 51 

True colour colour units <2 <2 2 12 

Total dissolved 
solids 

mg/L 120 135 150 12 

Alkalinity mg/L 28 30 32 12 

Calcium hardness mg/L 27 31 38 12 

Free chlorine mg/L 2.4 3.4 4.9 51 

Total chlorine mg/L 2.8 3.8 5.2 51 

E. coli orgs/100ml <1 <1 <1 51 

Total coliforms orgs/100ml <1 <1 <1 51 

Total aluminium mg/L 0.031 0.0714 0.101 25 

Total iron mg/L 0.007 0.016 0.049 12 

Total manganese mg/L 0.0016 0.0031 0.006 12 

Total sulphide mg/L <2 <2 <2 13 

Dissolved organic 
carbon 

mg/L 2.5 3.3 4.5 26 

Fluoride mg/L 0.89 0.94 1 12 
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Reticulated water quality summary – Tea Gardens 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.40 7.66 7.80 54 

Turbidity NTU <0.1 0.107 0.25 54 
True colour colour 

units 
<1 1 <2 4 

Free chlorine mg/L 0.31 1.198 2.08 52 

Total chlorine mg/L 0.37 1.3461 2.18 52 

E. coli orgs/100ml <1 <1 <1 52 

Total coliforms orgs/100ml <1 <1 <1 52 

Total aluminum mg/L 0.04 0.0585 0.08 4 

Total iron mg/L 0.01 0.0155 0.03 4 

Total manganese mg/L <0.005 0.0033 0.005 4 

Total antimony mg/L <0.0003 <0.001 <0.001 4 

Total arsenic mg/L <0.0002 <0.001 <0.001 4 

Total barium mg/L 0.0091 0.00915 0.0092 2 

Total boron mg/L 0.019 0.0198 0.0212 4 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 2 

Total calcium mg/L 10.7 10.7 10.7 1 

Total chloride mg/L 40 40.5 41 2 

Total chromium mg/L <0.0002 0.0005 0.001 4 

Total copper mg/L 0.0005 0.006975 0.0147 4 

Total iodine mg/L 0.04 0.04 0.04 2 

Total lead mg/L <0.0002 <0.0002 <0.0002 4 

Total magnesium mg/L 2.7 2.7 2.7 1 

Total mercury mg/L <0.0001 <0.0001 <0.0008 2 

Total molybdenum mg/L <0.0001 <0.0001 <0.0001 2 

Total nickel mg/L <0.002 <0.002 0.004 4 

Nitrate mg/L 0.04 0.5 0.27 4 

Nitrite mg/L <0.1 <0.1 <0.1 4 

Total selenium mg/L <0.0002 <0.0002 <0.007 4 

Total silver mg/L <0.002 <0.002 <0.002 2 

Total sodium mg/L 23 50 77 2 

Total sulphate mg/L 8 8.5 9 2 

Total uranium mg/L <0.001 <0.0001 <0.0001 2 

Total zinc mg/L 0.002 0.02325 0.04 4 

Calcium hardness mg/L 36.3 38.85 41.4 2 

Total dissolved 
solids 

mg/L 106 106.5 107 2 

Chloroacetic acid ug/L 2 16 35 26 

Dichloroacetic acid ug/L 5 54 117 26 

Trichloroacetic acid ug/L 7 25 44 26 
Total 
trihalomethanes 

ug/L 153 271 419.5 26 

Fluoride mg/L 0.78 0.98 0.94 12 
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GLOUCESTER WATER QUALITY 
 

Raw water quality summary– Gloucester 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.20 7.40 7.70 26 

Turbidity NTU 0.7 6.14 80 26 

True colour colour units 13 26 75 26 

Alkalinity mg/L 16 26.77 42 26 

Calcium 
hardness 

mg/L 11.5 20.04 32 13 

E. coli orgs/100ml 54 514 6200 51 

Total coliforms orgs/100ml 920 7853 98000 51 

Total aluminium mg/L 0.022 0.1197 0.998 13 

Total iron mg/L 0.12 0.2429 0.784 13 

Total manganese mg/L 0.0023 0.0103 0.0223 13 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 2 

Total chromium mg/L <0.0002 0.00035 0.0006 2 

Total strontium mg/L 0.045 0.057 0.0692 2 

Total silver mg/L <0.0001 <0.0001 <0.0001 2 

Total cyanide mg/L <5 <5 <5 2 

 
 
Final treated water quality summary – Gloucester 
 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.50 8.20 8.70 51 

Turbidity NTU 0.05 0.11 0.25 51 

True colour colour units <2 <2 3 12 

Total dissolved 
solids 

mg/L 43 79 120 14 

Alkalinity mg/L 17 36 51 14 

Calcium hardness mg/L 10 17.75 31 14 

Free chlorine mg/L 1.5 2.7 3.7 51 

Total chlorine mg/L 1.6 2.9 3.9 51 

E. coli orgs/100ml <1 <1 <1 51 

Total coliforms orgs/100ml <1 <1 <1 51 

Total aluminium mg/L 0.019 0.1443 0.559 25 

Total iron mg/L 0.007 0.0115 0.018 6 

Total manganese mg/L 0.0011 0.0019 0.0056 12 
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Reticulated water quality summary – Gloucester 

 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.80 8.19 8.50 83 

Turbidity NTU <0.1 0.23 23.4 83 

True colour colour 
units 

<1 <1 <2 5 

Free chlorine mg/L 0.93 1.99 2.8 78 

Total chlorine mg/L 1.08 2.13 2.9 78 

E. coli orgs/100ml <1 <1 <1 78 

Total coliforms orgs/100ml <1 <1 <1 78 

Total aluminium mg/L 0.05 0.103 0.190 5 

Total iron mg/L <0.01 0.038 0.160 5 

Total manganese mg/L <0.005 0.0017 0.002 5 

Total antimony mg/L <0.0001 <0.0001 <0.0001 5 

Total arsenic mg/L <0.001 <0.001 <0.001 5 

Total barium mg/L <0.0008 0.0002 0.002 3 

Total boron mg/L 0.0032 0.006 0.014 3 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 3 

Total calcium mg/L 4.7 6.6 9.8 3 

Total chloride mg/L 14 14.33 15 3 

Total chromium mg/L <0.0002 0.0009 <0.001 3 

Total copper mg/L 0.0005 0.0303 0.0960 11 

Total iodine mg/L <0.02 <0.02 <0.02 3 

Total lead mg/L <0.0002 <0.0002 0.0002 5 

Total magnesium mg/L 1.61 2.04 2.79 3 

Total mercury mg/L <0.0008 <0.0008 <0.0008 3 

Total molybdenum mg/L <0.0001 <0.0001 0.0001 3 

Total nickel mg/L <0.0004 <0.0004 <0.0004 5 

Nitrate mg/L <0.04 0.66 2 5 

Nitrite mg/L <0.1 <0.1 <0.1 5 

Total selenium mg/L <0.0002 <0.00004 <0.007 5 

Total silver mg/L <0.0002 <0.0002 <0.0002 3 

Total sodium mg/L 13 18.33 26 3 

Total sulphate mg/L 2 4 5 3 

Total zinc mg/L <0.001 0.00133 0.003 3 

Calcium hardness mg/L 17.6 17.6 17.6 3 

Total dissolved 
solids 

mg/L 51 74.78 110 9 

Chloroacetic acid ug/L <1 <1 2 13 

Dichloroacetic acid ug/L 6 11 21 13 

Trichloroacetic acid ug/L 4 12 24 13 

Total 
trihalomethanes 

ug/L 18.1 40 70.3 13 
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NORTH KARUAH WATER QUALITY 
 

Reticulated water quality summary – North Karuah 

Parameter Unit Minimum Average Maximum No. samples 

pH pH units 7.80 8.09 8.30 29 

Turbidity NTU 0.1 0.89 3.6 29 

True colour colour units <1 <1 <1 2 

Free chlorine mg/L 0.12 0.65 1.38 31 

Total chlorine mg/L 0.20 0.76 1.43 31 

E. coli orgs/100ml <1 <1 <1 27 

Total coliforms orgs/100ml <1 <1 <1 27 

Total aluminium mg/L 0.04 0.075 0.11 2 

Total iron mg/L 0.01 0.05 0.09 2 

Total manganese mg/L 0.017 0.0307 0.0443 2 

Total antimony mg/L <0.001 <0.001 <0.001 2 

Total arsenic mg/L <0.001 <0.001 <0.001 2 

Total barium mg/L 0.01 0.0133 0.014 2 

Total boron mg/L 0.02 0.02 0.02 2 

Total cadmium mg/L <0.0001 <0.0001 <0.0001 2 

Total calcium mg/L 11.3 18.2 25.1 2 

Total chloride mg/L 27 28.5 30 2 

Total chromium mg/L <0.001 0.0007 0.001 2 

Total copper mg/L 0.003 0.0295 0.003 2 

Total iodine mg/L <0.02 <0.02 <0.02 2 

Total lead mg/L <0.002 <0.002 <0.002 2 

Total magnesium mg/L 1.68 2.69 3.7 2 

Total mercury mg/L <0.0008 <0.0008 <0.0008 2 

Total molybdenum mg/L 0.0001 0.00015 <0.0002 2 

Total nickel mg/L <0.0004 <0.0004 <0.0004 2 

Nitrate mg/L <1 <1 <1 2 

Nitrite mg/L <0.1 <0.1 <0.1 2 

Total selenium mg/L <0.007 <0.007 <0.007 2 

Total silver mg/L <0.0002 <0.0002 <0.0002 2 

Total sodium mg/L 13 22 31 2 

Total sulphate mg/L 3 3.5 4 2 

Total uranium mg/L <0.0001 <0.0001 <0.0001 2 

Total zinc mg/L 0.06 0.065 0.07 2 

Fluoride mg/L 0.9 0.95 1 2 
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APPENDIX II ABBREVIATIONS 
 

 
Abbreviation 
ACH Aluminium chlorohydrate 
ADWG Australian Drinking Water Guidelines 
BAC Biologically activated carbon 
BCP Business continuity plan 
DPIE Department of Planning, Industry and Environment 
CCP Critical control point 
CRM Customer relationship management 
DOC Dissolved organic carbon 
DWQMS Drinking water quality management system 
FASS Forensic and Analytical Science Service 
IWCM Integrated Water Cycle Management 
NATA National Association of Testing Authorities 
SOP Standard operating procedure 
ROM Response operations management 
SWMS Safe work method statement 
THM Trihalomethanes 
WMAT Water management and treatment 
WTP Water treatment plant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




