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REVIEW OF WATER QUALITY MANAGEMENT SYSTEM

CRF Consulting has been retained by Watercare to undertake a review of its water quality
management system. Over the past 12 months we have:

. reviewed Watercare’s sampling programmes to ensure that it meets the requirements
of its contractual obligations with customers and the requirements of the drinking
water standards,

. audited the monitoring locations and sampling methodologies to ensure accuracy
and reliability of results can be maintained

. reviewed laboratory methods, and
. reviewed the water quality data management systems.
C
0 We are satisyed that appropriate management controls are in place to ensure reliability
and integrity of water quality test results. Where recommendations for improvement have
been made, Watercare has implemented programmes to address these concerns. .
8]
We have also reviewed this Water Quality Annual Report and we consider that it
c represents an accurate repection of the testing undertaken this year.
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The Mangatangi Dam, Watercare s largest, covers
185 hectares. It has a capacity of 35.3 million cubic
meters and it was completed in 1977.




WATERCARE ANNUAL WATER QUALITY REPORT 2006

PAGE

2

SECTION 1

Introduction

WATERCARE’S COMMITMENT TO WATER QUALITY

Watercare aims to provide a safe and reliable supply of drinking water. Watercare
achieves this by:

Supplying water at the minimum price consistent with maintaining the long-term integrity of its assets,
as required by its founding legislation

Supplying drinking water in accordance with all national and local legislative requirements
Meeting New Zealand drinking water standards

Managing its sources, treatment facilities and supply network in accordance with the standards and its
own policies and procedures to maintain its A and a gradings or whichever standard is required by
its customers

Developing and maintaining its facilities in accordance with the principles of sustainability to ensure
the optimum balance of environmental, social and economic factors over the life of its assets

Participating in and helping to develop the Regional Drinking Water Incident Cooperation Plan in co-
operation with customers and the Auckland District Health Board

Undertaking such external and peer reviews as deemed appropriate to assess and benchmark
performance against industry best practice

WATERCARE TODAY

Watercare is committed to developing water and wastewater infrastructure to support
the region s growth and prosperity in ways that maximise social, environmental and
economic bene ts.

Watercare collects and treats water and supplies it to council-owned, -operated or -contracted distribution
and retail organisations, known as the Local Network Operators (LNOs). Watercare owns and operates the
dams, treatment plants and the high-capacity main water supply network delivering water to bulk supply
points throughout the Auckland region.

At these bulk supply points, it supplies water to six territorial local authority areas.

Watercare provides drinking water to approximately 1.2 million people. It is New Zealand s largest bulk
water supplier, delivering typically 360 megalitres (million litres) of high quality drinking water a day from
10 dams, one aquifer and one river source. Source waters are treated at six treatment plants and supplied
through 450 kilometres of water main.

Watercare also collects wastewater from the four territorial local authorities on the Auckland isthmus and
treats it at its Mangere Wastewater Treatment Plant. Watercare regulates industrial ef uent from more
than 600 trade waste customers discharging into Watercare s wastewater system. Watercare Laboratory
Services provides water, wastewater and air quality testing services for internal and an increasing number
of external customers.
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REGULATORY AND CONTRACTUAL REQUIREMENTS

DRINKING WATER STANDARDS 2005 (DWSNZ)
New drinking water standards (replacing the 2000 standards) came into effect on 31 December 2005.

The standards prescribe Maximum Acceptable Values (MAVs) for determinands of public health signi cance
and provide a yardstick against which drinking-water quality is measured. They also specify monitoring
requirements, laboratory competence and remedial measures to be taken in the event of the standards

being breached.

The change in drinking water standards signals a move from quality control to quality assurance. This
involves a development of public health risk management plans and addresses risks associated with the

supply of drinking water.

MEETING THE STANDARDS

To ensure the Itration process met the requirements of the Drinking Water Standards for New Zealand
2000, Watercare invested more than $50 million upgrading its monitoring, process control and Iter

washing processes at most of its plants.

The Waikato plant already met the new criteria. The company met the new requirements at the Ardmore,
Huia and Waitakere water treatment plants by improving the Iter cleaning process, which can cause minor

uctuations in turbidity and upgrading the washing process to achieve a higher solids removal rate. New
processes were also added to ensure that, after washing, the Iters reached their optimum performance

before they were returned to supply.

New power systems and more sophisticated monitoring and control systems were installed to keep more
production capacity in operation while carrying out maintenance, and reduce the risks associated with

isolated component failures.

Watercare considered closing the Huia village plant (0.3 megalitres a day) and supplying the village s 500
residents through a new pipeline connected to the nearest mains supply. However, the majority of residents
favoured keeping the existing plant, to retain an un ouridated supply. As the costs were similar, Watercare
agreed to upgrade the plant by installing membrane Iters similar to those at the Waikato plant.

The Papakura Water Treatment Plant was not upgraded. It drew water from Hays Creek Dam which has
poorer quality raw water, requiring more treatment. Instead, Papakura residents are now supplied via a

new one-kilometre water main tapping into the supply from the Ardmore plant.

To meet the new 2005 drinking water standards, which place greater emphasis on the quality of the raw
water, Watercare increased monitoring of raw water at source for protozoa to characterise the catchment. It
is carrying out sanitary catchment surveys to identify potential risks within the catchment and developing
public health risk management plans for the sources, the treatment plants and the reticulation system.
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AGREEMENT RELATING TO THE SUPPLY OF BULK WATER
Watercare has signed contracts setting out the terms under which Watercare supplies bulk water to each
of its customers, the LNOs, which recognises their separate obligations under the Local Government Acts
1974 and 2002.
Terms include using reasonable endeavours to:

Minimise risks to persons, property and the environment

Plan for contingencies

Plan co-operatively

For Watercare, maintain A grading for water treatment plants and a grading for

bulk distribution zones

For LNOs, to achieve and maintain a grading for their reticulation networks

The bulk water agreements also vary from customer to customer, for example, in the water quality
parameters at each bulk supply point. These speci ¢ requirements are outlined in Appendix 2.

— b “8j] 4 = d]@ ;.F_
=t = = l ) s | Snh

-
3
- - —
i
K
.
&

| '1 'I'II'

Al

The Huia Water Treatment Plant was commissioned in
the 1920s. These old Iter washing valves have been
replaced by automtically controlled valves.

PUBLIC HEALTH GRADING OF COMMUNITY SUPPLIES

As the Ministry of Health s explanatory notes say: The grading provides an assessment of the Ministry of
Health s con dence in the public health safety of each community drinking-water supply. The grading is a
measure of con dence that a drinking-water supply system will not become contaminated, rather than an

absolute indication of quality at a speci c time.

The grading has two letters. The rst letter (upper case) represents the source and treatment grading,
while the second letter (lower case) grades the water in the distribution zone.

Reticulated water in Auckland is delivered through two distribution networks  the bulk network operated
by Watercare and the LNOs own networks, which are graded separately.
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PROTECTING OUR SOURCES

The quality of water at the source is a major consideration in determining the level
of treatment supplied.

The Auckland region is fortunate in its
water sources. Since the early days of
the city s development, Auckland has
drawn water from man-made dams
in the bush-clad Waitakere Ranges in
the west of the city, and later from the
Hunua Ranges.

Watercare now operates 10 dams, ve
in the Waitakeres, four in the Hunuas
and Hays Creek Dam near Papakura.
With the exception of Hays Creek
(currently not in service), the dams
are surrounded by bush or forest.
These areas have been protected from
development and preserved for many
years to minimise the opportunity for
contamination. The Auckland Regional
Council controls activities within the
water supply catchments and allows
passive recreational use of the land.
Watercare sdamlakesarenotavailable

The protected bush-clad catchments of the
Waitakere Ranges provide high quality raw

water to the treatment plants. protect water quality. Nevertheless,

for boating or other water sports, to

treatment is still required to make the
water safe to drink.

The Waikato River provides up to 15 per cent of the region s water. While the river carries mineral
compounds sourced from geothermal activity and its catchment is predominantly farmland, the quality of
the water is far superior to many major overseas sources such as the Thames and the Rhine. These factors,
and an expectation of tighter new drinking water standards, determined the design of the Waikato Water
Treatment Plant, one of the most advanced in the Southern Hemisphere. As a result, the treated water from
this source is now Watercare s best.

Watercare recognises that Tainui Maori have a special relationship with the river and acknowledges
Tainui s guardianship role over the river. Watercare actively supports Tainui in its endeavours to protect
and enhance river quality. Watercare makes submissions on resource consent applications that will affect
the river and also sponsors Waikato River Care, an incorporated society working to improve river quality
through shoreline planting programmes.

Watercare also takes water from a groundwater source in Onehunga.
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PRODUCING HIGH QUALITY DRINKING WATER

Watercare uses tried and trusted processes to produce safe drinking water. Commonly referred to as
barriers, they are designed to meet the drinking water standards, which are in turn are based on World
Health Organisation drinking water guidelines, Australian drinking water guidelines and the United States
national primary drinking water standards.

The following table summarises the barriers used at the different treatment plants, which are appropriate
to the different sources.

This table shows that all treatment plants have at least two barriers to contamination.

OIoNOOIo00000a! { [Ooooo | oo OOOOWOOD § OO0OOOOO ¢ OOODID © 00000

Coagulation 3 3 3 3 3 3
Clari cation 3 3 3 3
Sand Itration 3 3 3 3
Membrane ltration 3 3

Disinfection 3 3 3 3 3 3
Granulated activated carbon 3 3

pH adjustment 3 3 3 3 3 3
Alkalinity adjustment 3 3
Fluoridation 3 3 see note* 3 3

* Water supplied from Onehunga into the main network is uoridated.

COAGULATION/CLARIFICATION

Coagulation/clari cation is the primary treatment process. Positively charged alum is added to the water
asitentersclari ers. It attracts negatively charged particles in the water, allowing them to clump together.
A polyelectrolyte can be added to aid clumping, forminga oc blanket which continually grows and settles
out. This allows clear water at the surface to ow on to the next stage of treatment.

Coagulation and clari cation can remove up to 95 per cent of the dirt in the water most of the organic
and inorganic compounds (including the coagulants), bacteria and other organisms.

FILTRATION

All of Watercare s water treatment plants employ Iters as barriers. Most have traditional sand Iter beds.
They are fully monitored and washed automatically to ensure they operate optimally.

The Waikato and Huia Village treatment plants feature membrane lIters instead of sand lIters. These

Iters comprise cassettes of thousands of narrow tubes covered with a semi-permeable membrane. The
water is drawn through the membranes and out of the tubes. The holes in the membranes are just 0.035
microns in diameter, providing higher removal rates of bacteria, protozoa and some viruses.
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ACTIVATED CARBON

Activated carbon reduces organics and taste and odour compounds. At the Waikato and Huia village
plants activated carbon is a standard part of the process. It can be added as required at Huia and Ardmore.
Organic compounds, for example, geosmin produced by algae, can have a disproportionate impact on
taste and odour, even in minute quantities. Taste and odour are considered aesthetic qualities, and as
such are not part of the health-related drinking water standards, but their impact on consumer perception
of water quality is acknowledged.

DISINFECTION

Chlorination is the most common form of disinfection used by water utilities throughout the world. The
concentration of chlorine is maintained within a tight range to ensure adequate disinfection while having
minimum aesthetic effect. Chlorine is added as a nal stage of the treatment process for two reasons. It
kills any remaining bacterial contaminants and it maintains that protection as the water travels through
the distribution system. It can take up to ve days for water to travel the hundreds of kilometres of pipe to
the furthest extent of the network.

FINAL TREATMENT

At the request of its customers, Watercare adds uoride at a concentration of less than one part per million
in accordance with drinking water standards. While not required to ensure the safety of the water, Watercare
also adds small quantities of lime or caustic to adjust the water s acidity or alkalinity as required.

PROTECTION AND MAINTENANCE OF DISTRIBUTION SYSTEMS

Water supply distribution systems can also affect water
quality. Any breaks in the water mains are isolated and
repaired, then the pipes are chlorinated, ushed and
reconnected to the water supply system. This minimises
the risk of any potential contamination entering the
distribution system.

Newmainsandreservoirs suchasthe ScottRoad reservoir
and associated mains commissioned on Whangaparaoa
Peninsula in December 2005 are also disinfected before
use.

All service reservoirs are covered with roofs to avoid
contamination from birds, animals, leaves or other
airborne sources. Service reservoirs are tanks, usually
on higher ground. They help to maintain pressure in the
supply lines by smoothing out the peaks and troughs in

Watercare ganger Robbie Potter shows
the effort of digging down 2.5m to
uncover a leak in the 700mm Howick demand. While they may be supplied at a constant rate,
loop water main.

typically they are drawn down during the day and re lled
at night.
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MONITORING AND PROCESS CONTROL

In accordance with the drinking water standards and the bulk water agreements with LNO customers,
Watercare has an extensive water quality monitoring programme to monitor chemical, physical, radiological
and aesthetic parameters as well as bacteriological parameters. We take more than 26,000 water samples
each year from water sources, treatment plants and network meters that supply our customers. Our
contracted analytical laboratory, Watercare Laboratory Services, carries out more than 124,000 individual
analyses each year.

Watercare Laboratory Services is IANZ accredited and experienced in sampling and analysis for a range of
chemical and biological tests for water wastewater, land I, marine and environmental samples including
soils and sludges. Air quality expertise includes point emission, biogas, odour and ambient sampling and
testing. The laboratory works with a wide range of external organisations including councils, environmental

consultants and industries, nationwide.

The laboratory recognises that customer needs go beyond analysis to providing advise on test programmes
and results, electronic methods of data transfer, provision of innovative sampling services, continual

improvement of test methods, quality assurance and a high level of customer service.

All our water quality monitoring and reporting is coordinated through our Water Quality Management
System Database. This software was developed in house and is used to review performance against
drinking water standards, contractual requirements and operational parameters. The system also enables
trends to be observed and provides exception reports on test results exceeding drinking water standard
guidelines.

Data from monitoring equipment is also collected through our SCADA (system control and data acquisition)
system at treatment plants and within the reticulation system allowing staff to control and respond to
changing conditions remotely. The result is faster response times, more consistent water quality and more
effective management and control.

In addition to management of treatment, Watercare also manages sources using a dynamic computer
model that takes into account actual and predicted rainfall in relevant catchments, in ow rates, seasonal
and weather-related consumption patterns and growth. This enables Watercare to make the best use of
the available water resources.

VERIFICATION OF DRINKING WATER QUALITY

Watercare complied with all drinking water standards microbiological, protozoal and chemical criteria for

2005 at its treatment plants. Results for each treatment plant are summarised in 000000000

Watercare also complied with all contractual water quality standards at its bulk supply points as reported
in 0000001010, Compliance is based on results for the nancial year 1 July 2005 30 June 2006.

000000000 shows water quality information at each of the bulk supply points including turbidity, pH and
chlorine residuals.



