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AGENDA | 2021
Mayor and Councillors'
Notice is hereby given that an Ordinary Meeting of the 9th triennium (2019-2022)
Chatham Islands Council will be held in the Council Chambers, Tuku Road, Waitangi, on
Thursday 16 September 2021, commencing at 1.30pm.

Owen Pickles
Chief Executive Officer

RECOMMENDATIONS IN REPORTS ARE NOT TO BE TAKEN AS COUNCIL POLICY UNTIL ADOPTED BY THE COUNCIL

Karakia
Kia hora te marino
Kia whakapapa pounamu te moana
Hei huarahi mā tātou I te rangi nei
Aroha atu, aroha mai
Tātou I a tātou katoa
Hui e! Tāiki e!

May peace be widespread
May the sea be like greenstone
A pathway for us all this day
Let us show respect for each other
For one another
Bind us all together!
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Executive Summary
The Kaingaroa and Waitangi Water Schemes and the Waitangi Wastewater Scheme are owned by the Chatham
Islands Council (Council) and are operated and maintained under contract by Fulton Hogan.
The purpose of this report is to summarise the operation of the three schemes for the period from 1 January 2021
to 30 June 2021 and recommend actions to protect public health and minimise adverse environmental effects.
Key findings, recommended actions, and progress for this reporting period are summarised below.
Scheme

Key findings
•

Waitangi
Water

•

•

•
Kaingaroa
Water

•

•

Waitangi
Wastewater

•

Recommended actions

Non-complying with
Drinking-water Standards
for New Zealand,
primarily due to
inadequate treatment.
Despite this, no E. coli
detected in raw, treated
or reticulated water.

•

Non-complying with
Drinking-water Standards
for New Zealand,
primarily due to poor
water intake and
inadequate treatment.
Despite this, no E. coli
was detected in treated
or reticulated water.
Complaint received due
to treated water colour
and taste as well as a
disruption to supply.
Issue has been resolved
through planned upgrade
works.

•

Non-complying with
resource consent,
primarily due to elevated
nitrogen and E. coli.
Complying with solids
and organics limits.

•

Progress to Date

Urgently replace
existing, dysfunctional
UV disinfection
system.

•

Urgently extend water
intake into deeper
water and upgrade
treatment process to
include organics
removal and
chlorination.

•

•

•

•
•

Urgently carry out
various remedial
works on wastewater
scheme.

•

•

MoH funding for new UV
secured and installed. Final
commissioning pending.
3 Waters Stimulus funding
secured for online
monitoring, telemetry, toby
valves, and backflow
preventers. Design
complete.
MoH funding for intake and
WTP upgrade secured.
Intake designed and
materials delivered to the
island. Intake pump
replacement scheduled for
August 2021. Intake pipe
extension scheduled for
December 2021, pending
low lake levels.
WTP upgrade installed and
final commissioning
pending.
3 Waters Stimulus funding
secured for online
monitoring, telemetry, and
rainwater harvesting
scheme. Design largely
complete.
MoH funding for critical
repairs secured, remedials
carried out in Nov-Dec
2020 which should improve
compliance.
3 Waters Stimulus funding
secured for improvement
works (planning and
construction). Design in
progress.

Overall, the water and wastewater schemes urgently require remedial or upgrade works to address substantial
limitations, meet current best practice, and achieve compliance. Central Government Funding to progress these
works has been secured through a mixture of Ministry of Health (MoH) and 3 Waters Stimulus Funding (Tranche
1) packages in late 2020, with work in progress and due to be completed in 2022. Some design is being carried
out under Tranche One in anticipation of additional funding being available via Tranche Two of the Three Waters
Stimulus funding.
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Abbreviations

Acronym
Ammonia N
cfu
BOD
CCP
COD
DWA
DWSNZ
E. coli
FAC
LTP
MPN
O&M
PHRMP
RBC
TSS
UV
WSP
WTP
WWTP

Meaning
Ammonia Nitrogen
Coliform Forming Unit
Biochemical Oxygen Demand
Critical Control Point
Chemical Oxygen Demand
Drinking Water Assessor
Drinking-water Standards for New Zealand 2005 (Revised 2018)
Escherichia coliform (E. coli)
Free Available Chlorine
Long Term Plan
Most Probable Number
Operation and Maintenance
Public Health Risk Management Plan (now called a Water Safety Plan)
Rotating Biological Contactor
Total Suspended Solids
Ultraviolet
Water Safety Plan
Water Treatment Plant
Wastewater Treatment Plant
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1.0

INTRODUCTION

The Waitangi community on the Chatham Islands is served by a reticulated sewerage system and treatment
plant, installed in 2005, and a treated, reticulated water supply, upgraded in the same year. The Kaingaroa
community is served by a treated, reticulated water supply, upgraded in 2014.
The water and wastewater schemes are owned by the Chatham Islands Council (the Council) and are operated
and maintained under a combined water/wastewater and roading operations and maintenance contract (the O&M
Contract). The O&M Contract was awarded to Fulton Hogan in late 2015 and commenced on 1 January 2016. It
is a ten-year contract.
The key objectives in the operation and maintenance of the water and wastewater schemes are to protect public
health, minimise adverse environmental effects, and ensure the efficient and effective operation of the schemes.
The purpose of this report is to provide a summary of information recorded for the water and wastewater
schemes under the O&M Contract for the period from 1 January 2021 to 30 June 2021 (the reporting period) and
recommend actions for the Council to consider for the protection of public health and to ensure the efficient and
effective operation of these schemes.

1.1

LEGISLATIVE CHANGES, REQUIRED UPGRADES AND FUNDING
CHALLENGES

The water and wastewater schemes all currently require significant upgrades to address substantial
limitations. This is due to legislative changes as well as aging infrastructure. This section provides a
historical account.
In December 2018, the Government published revised Drinking-water Standards for New Zealand 2005 (revised
2018) which supercede the Drinking-water Standards for New Zealand 2005 (revised 2008) and came into force
on 1 March 2019. At that time, the Minister also noted “A comprehensive review of the Standards is also being
carried out, led by an independent Drinking-Water Advisory Committee. I expect proposed changes from this
review to be released for public consultation by mid-2019.” This review is progressing, with an exposure draft of
the revised DWSNZ released in December 2020. Public submissions will be sought once the draft is complete;
estimated to be in mid 2021.
The new DWSNZ 2005 (revised 2018) has, and further revisions are likely to have, significant implications for
Waitangi and Kaingaroa water supplies. To date these have been largely foreseen by the Council, as they are
generally consistent with the findings of the Government Inquiry into Havelock North Drinking Water (the Inquiry),
particularly those in the Stage 2 Report released in December 2017 1.
The Council considered the findings of the Inquiry as well as the current condition of critical assets when it
developed its Combined Financial and Infrastructure Strategy (the Strategy) and its 2018-2028 Long Term Plan
(LTP) in early 2018. Accordingly, the Strategy and 2019/20 LTP included significant capital upgrades to address
the substantial limitations with the existing water and wastewater schemes. Council developed a programme of
works to be delivered with Three Water Stimulus Tranche One funding.
For the water supplies it also included upgrades to enable full compliance with the drinking water standards
current at that time without relying on ‘secure’ bore water or the caveat of ‘all practicable steps’. For Waitangi
water supply, the upgrade also included a new bore source as the current demand exceeds the sustainable yield
of the existing aquifer during summer as well as extending the reticulation to Te One, the community where the
main primary school for the Island and other facilities are located.
At the time the strategy and 2019/20 LTP was proposed, the Council understood that Central Government
funding would be made available for the upgrades as fully funded, or funded from debt with assistance provided
through annual Crown contributions. However, various funding applications in 2018 and 2019 to Central
Government were unsuccessful.
1

Summary provided in Stantec’s 6-monthly report titled “Water and Wastewater – Operation and Maintenance Summary
Report: July 2017 – December 2017”
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In late 2019 the Council identified the possibility of reallocating funds totalling $340,000 for urgent upgrades for
the water and wastewater schemes. To support Council’s request to Central Government to approve realloation
of this funds, Stantec prepared a memo titled “Chatham Island Water and Wastewater – Priority Infrastructure
Needs” dated 11 September 2019 2. Funding was approved by the Ministry of Health (MoH) on the 28 August
2020 for the following works (see Appendix G):
•

New UV unit at Waitangi WTP.

•

Confirm feasibility of MPA bore for Waitangi.

•

Extend Kaingaroa intake, at Lake Rangitai, into deeper water.

•

Add organics and chlorate removal to Kaingaroa WTP treatment system.

•

Repairs to Waitangi WWTP RBC shaft.

•

WWTP inlet feed pump check valves replacement.

A contract variation request was approved on 23 June 2021 to vary the distribution of amounts fo each milestone
task and extend the deadline from 30 June 2021 to 30 June 2022. At the time of writing, the MoH funded works
are 70% complete with the MPA bore investigations and Kaingaroa intake extension outstanding.
The Council signed the Memorandum of Understanding (MoU) for the three waters reform in August 2020,
agreed with the Canterbury Councils to pro-rata the regional allocation of Tranche 1 Three Water Stimulus Funds
in September and submitted it’s Delivery Plan (see Appendix G) and Funding Agreement on 30 September 2020.
Funding was approved in October 2020 for the following projects with a total budget of $640,000:
•

Wastewater improvements project to mitigate adverse public health and environmental impacts;
hence, address consent non-compliance and improve resilience. This will involve extension of the land
application system, design of new wastewater treatment plant, and investigation and remedial works to
enable the existing system to continue to operate.

•

Water safety improvement project to enable real-time monitoring and reporting of treated water from
Council-owned reticulated water supplies. This will include critical alarms being able to be relayed in
real-time. In two projects separate to this expenditure programme, cell phone coverage is being
deployed to Chatham Islands and both water treatment plants are being upgraded. Completion of all
three projects will substantially improve public safety of the water supply and address current drinking
water non-compliances, including those due to weather-related delays in sample transport.

•

Water resilience project to improve availability of water supply for communities, particularly during peak
summer periods. This will involve replacement of aging assets to reduce network losses, provision of
additional water storage tanks to reduce the need to tanker potable water from Waitangi, and provision
of non-potable water storage to ensure sustainable, reliable supply of potable water for communities.

As required by signing the MoU, the Council is also collating information about the water and wastewater
schemes in response to the Department of Internal Affairs (DIA)’s Request for Information for the Three Waters
Reform programme. This work has, amongst other things, identifed future requirements for water and wastewater
services on the Chathams. At the time of writing, the Three Water Stimulus funded works is approximately 25%
complete.
Going forward, Three Waters service delivery arrangement in New Zealand will change (see Sectiion 1.2). The
Government’s intention is to reform local government’s Three Waters services into a small number of multiregional entities with a bottom line of public ownership. Central Government announced its proposed water entity
boundaries on 30 June 2021 with the Chatham Islands joining the “Wellington” water entity.
As the outcome of the Three Waters reform programme process is unknown, the Council has assumed a
Business as Usual (BAU) approach when developing its 2021-2031 LTP. For funding, this assumes continued
assistance from Central Government by way of annual Crown contributions for operational costs, but not for
asset depreciation or capital works, and obtaining additional external funding on a case-by-case basis for capital
2

Reproduced in Appendix G of Stantec’s annual report titled “Water and Wastewater – Operation and Maintenance Summary
Report: July 2019 – December 2019”
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upgrades or increased level of service. As advsied by Audit New Zealand, the 2021/31 LTP indicated a budget of
zero for capital upgrades as any such works require the Council to secure funding from Central Government
which is not guaranteed, nor provided as a regular sum. Several key upgrades are identified in the LTP (but
excluded from financial forecasts), namely the Waitangi Water Treatment Plant upgrade, Kaingaroa water
reticulation renewals, and Waitangi Wastewater Treatment Plant Upgrade.
Central Government assistance may not be available if services for the Chathams are provided by a new water
entity. In addition, the Council currently sees economies of scale with having a combined roading and Three
Waters contract for operations and maintenace (Fulton Hogan) as well as engineering services (Stantec) that
may not be realised on the Chathams with a new water entity.

1.2

THREE WATERS REFORM

The Three Waters Reform will result in wide changes in the sector, including service delivery.
The Department of Internal Affairs webpage for the Three Waters Reform provides the following summary:
“In July 2020, the Government launched the Three Waters Reform Programme – a three-year programme to
reform local government three waters service delivery arrangements.
This reform programme builds on the progress made through the Three Waters Review and establishment of
Taumata Arawai.
Currently 67 different councils own and operate the majority of the drinking water, wastewater and stormwater
services across New Zealand. Local government is facing urgent challenges in the provision of these services
including: funding infrastructure deficits, complying with safety standards and environmental expectations,
building resilience to natural hazards and climate change into three waters networks, and supporting growth.
Rather than piecemeal solutions, comprehensive, system-wide reform is needed to achieve lasting benefits for
the local government sector, our communities, and the environment.
The Government’s starting intention is to reform local government’s three waters services into a small number of
multi-regional entities with a bottom line of public ownership. The exact size, shape and design of these entities is
still being worked through.
The reform programme is being progressed through a voluntary, partnership-based approach with the local
government sector, alongside iwi/Māori as the Crown’s Treaty Partner. A Joint Three Waters Steering Committee
collaborative provides oversight of the reform programme that brings together central and local government
expertise and experience.”
Whilst the Three Waters Reform may see funding in addition to the Tranche 1 allocation being made available to
the Council for water and wastewater, it may not be sufficient to enable full compliance with the DWSNZ and
current consents, that will be required by Taumata Arowai. In addition, a different entity (that Council may or may
not be a joint owner of) may be responsible for service delivery and alternative funding mechanisms may be
introduced which will impact residents.
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2.0

WATER SUPPLY

2.1

WAITANGI WATER SUPPLY

2.1.1

Process Overview

Raw water is drawn from the Tikitiki Bore 3 at Tikitiki Hill. The raw water enters the water treatment plant (WTP)
and is pumped through a multimedia filter (sand and anthracite media) to remove particulate matter. The water is
softened to reduce scaling in pipes from excessive hardness in the water. Disinfection is supposed to be provided
via UV (for protozoa protection 4) and sodium hypochlorite dosing (Critical Control Point, CCP, and providing
residual disinfection in the reticulation). However, the UV disinfection system is no longer functional. The Tikitiki
Reservoir provides more than 30 minutes contact time prior to treated water being pumped into the network. The
four, interconnected Met Station Reservoirs are within the network for storage. Most properties have a header
tank and some also have a booster pump.

CCP
Figure 1: Waitangi Water Supply System Schematic
A proposed upgrade includes a new bore source as the current demand exceeds the sustainable yield of the
existing aquifer during summer, a new treatment plant, as well as extending the reticulation to Te One.
The Council secured funding from Ministry of Health on 28 August 2020 to replace the UV disinfection system at
the existing WTP at Tikitiki Hill. The new UV disinfection system was installed in June 2021 and is due to be fully
commissioned in July 2021. Three Waters Stimulus Tranche One funding was secured for water safety and water
resilience (namely to replace toby valves to reduce leakage and install backflow preventers) improvements
(planning and construction). A site visit was carried out with the contractor in November 2020. Online monitoring,
telemetry, and reporting system upgrades has been designed. New online monitoring instruments were installed
in June 2021 and the telemetry system will be installed later in 2021.

2.1.2

DWSNZ Requirements

The Government has introduced a new regulatory framework for ensuring drinking water safety and
improving environmental outcomes for wastewater and stormwater. The new system is to be overseen by
the new dedicated water regulator (Taumata Arowai), with a new Water Services Bill and new DWSNZ. An
exposure draft of the new DWSNZ was released in late 2020 with intention of being released for public

The Tikitiki bore does not have secure status. Limited information is available on the bore’s construction.
The UV equipment is not validated and does not have any measurement of dose intensity and therefore the Waitangi unit is
not considered compliant for protozoa protection under section 5.16 of the DWSNZ. In addition, one of the two parallel UV units
has failed and is unable to be repaired.

3
4

105

Stantec | 4

CHATHAM ISLANDS COUNCIL
WATER & WASTEWATER SCHEMES – SUMMARY REPORT JANUARY-JUNE 2021

consultation in mid-2021. This section reflects the current DWSNZ (2005, revised 2018). It will require
updating when the new DWSNZ come into force.

2.1.2.1 Water Supply Classification
The Waitangi Water Supply is classified as a small supply (i.e., less than 500 people) under the Drinking-water
Standards for New Zealand 2005 (Revised 2018) (DWSNZ).
The supply does not have appropriate protozoal treatment as per Table 10.1 in Section 10 of the DWSNZ 5. This
means that the supply is required to comply with Sections 4-9 of the DWSNZ.

2.1.2.2 Water Safety Plan (WSP) and Implementation
The Council is not required to have a Water Safety Plan (WSP) in place as the water supply serves less than 500
people, however it has elected to do so 6.
A WSP for the scheme was approved by the DWA on 29 July 2016. It includes monitoring required to be
undertaken for ongoing DWSNZ compliance and operation. This report is based on that monitoring regime.
The DWA carried out an WSP implementation audit in 2017/18 year, visiting the site on 6 December 2017 and
providing a report on 8 March 2018 7, and indicated subsequent on-site WSP implementation inspections are
likely to be undertaken at 3 yearly intervals to determine implementation progress.
CIC has elected to not review its WSP (due for review in July 2021) due to uncertainty around the new drinking
water framework and the new water delivery entities. However, the CCPs will be reviewed and documented as
part of any WTP upgrades, with the most recent CCP documentation included in the 6-monthly report.

2.1.2.3 Groundwater Security Status (Tikitiki Bore) and Protozoal Treatment
Tikitiki bore was granted secure status by the DWA on 27 July 2016, which meant that no treatment was required
to be in place for protozoal compliance under the DWSNZ. Ongoing monitoring of the raw bore water was
required to retain secure status.
Tikitiki bore lost secure status on 27 June 2018 following the DWA’s WSP implementation audit in December
2017. Fulton Hogan carried out remedial works to return the borehead to a similar condition as at the time of the
initial borehead assessment in 2016 and the current DWSNZ only requiring a 5-yearly review of the borehead.
Without secure status, appropriate treatment is required to be in place for protozoal compliance under the
DWSNZ. UV disinfection would provide protozoal treatment. The existing UV disinfection system is dysfunctional
and does not meet the protozoal compliance requirements under the DWSNZ.
The Council obtained funding from the MoH on 28 August 2020 to install a new UV disinfection system 8 to
address existing public health risks and enable DWSNZ compliance. The new UV disinfection system was
installed in June 2021 and is due to be fully commissioned in July 2021.
Despite losing secure status, the Council has continued to monitor the raw bore water as per the WSP. E. coli
has not been detected in the raw water for the past five years. Low levels of total coliforms have been detected
on 10 occasions in the last five years, refer to Appendix B, Table B-1; this needs to be continually monitored.

The Council understood they could demonstrate compliance under section 10 of DWSNZ, which requires a WSP. However, in
late 2019, the DWA considered the supply was not currently eligible for compliance under Section 10.
6
The Council understood they could demonstrate compliance under section 10 of DWSNZ, which requires a WSP. However, in
late 2019, the DWA considered the supply was not currently eligible for compliance under Section 10.
7
Summary and relevant documents provided in Stantec’s 6-monthly report titled “Water and Wastewater – Operation and
Maintenance Summary Report: January 2018 – June 2018” (see Section 2.2.2 and Appendix G)
8
A new validated UV disinfection system and online monitoring is proposed as a step towards achieving protozoal compliance.
5
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2.1.2.4 Critical Control Points (CCPs)
Note: With the completion of the upgrade works at the Waitangi WTP, the current CCPs will change
during the next reporting period.
The Council is required to have Critical Control Points (CCPs) in place for its supplies. A CCP is an active barrier
that is essential for protecting consumers from water quality hazards. CCPs need to be monitored regularly,
ideally continuously, to ensure the effectiveness of barriers. Properly operated CCPs help ensure safe drinking
water.
Stantec and Fulton Hogan discussed potential CCPs and associated documentation for Waitangi with the DWA
during the 2017/18 WSP Implementation Audit and subsequently developed CCP documentation for chlorination
as discussed. This documentation was reviewed in late 2019 based on the Ministry of Health’s revised water
safety plan handbook 9.
Council has secured funding to provide treatment at Waitangi to replace the UV disinfection system. Once this
upgrade is complete, the UV disinfection system will be added as a CCP.
The current version of the CCP documentation for chlorination is provided in Appendix H.

2.1.3

Monitoring Regime

Monitoring is undertaken within the water supply for DWSNZ compliance as well as for WTP operation as per the
WSP. This monitoring is summarised in Table 1.
Table 1: Waitangi Water Quality Monitoring Regime
Sampling Requirement

DWSNZ Compliance

Operational Requirement

Frequency

Parameter

Limit

Parameter

Target

-

Turbidity
E. coli

<1 MPN/100mL

Total coliforms

<1 MPN/100mL

Location

Source Compliance
Protozoal

Monthly

Raw water

-

Treatment Compliance
Bacterial

Monthly
Weekly

Treated
water

E. coli

<1 MPN/100mL

Turbidity

<0.3 NTU

Total coliforms

no limit

Total coliforms

<1 MPN/100mL

-

FAC 10
pH

0.2-0.6 mg/L 11
6-9 12

Total coliforms

<1 MPN/100mL

-

Distribution Compliance
Bacterial

Monthly

Reticulation

E. coli
Total coliforms

<1 MPN/100mL
no limit

Ministry of Health, “Handbook for Preparing a Water Safety Plan”, May 2019.
Free Available Chlorine (FAC)
11
For FAC, DWSNZ has a Guideline Value (GV) of 0.6-1.0 mg/L for taste and odour, a Maximum Acceptable Value (MAV) of
5 mg/L and requirement of >0.2 mg/L in the network (section 4.2.2).
12
For pH, DWSNZ has a guideline range of 7 – 8.5 for aesthetics and notes less than 8 is preferable for effective disinfection
with chlorine. Note that no chemicals are dosed at the WTP to control pH.
9

10
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FAC 13 and pH of the treated water has been measured with a hand-held meter on-site since the 2005 WTP
upgrade. Turbidity of the raw and treated water has been measured by laboratory analysis on the mainland since
26 July 2016.
Chlorination is a CCP, with documentation provided in Appendix H. It is not clear at this time if CCP monitoring
will comprise part of DWSNZ compliance monitoring in the future.

2.1.4

Monitoring Results

The monitoring results available since 2008 are provided in Appendix B, with the results from this reporting period
shaded grey.
Table 2 summarises the monitoring results from the reporting period in the context of DWSNZ compliance and
operational requirements as per the WSP.
Table 2: Waitangi Water Quality Monitoring Results For Reporting Period
DWSNZ Compliance

Operational Requirement

Source Compliance
Bacterial

E. coli and total coliforms: All required raw
water samples analysed. No E. coli or total
coliforms detected. Monitoring is ongoing.

-

Treatment Compliance
Bacterial and
protozoal

E. coli: All required treated water samples
analysed and less than limit.
Total coliforms: All required treated water
samples analysed. No limit.
Non-compliant as UV not adequate.
(Note: weekly sampling of treated water
required under section 4; WSP requires
monthly sampling)
Note: New UV disinfection system is
installed and pending final commissioning.

Total coliform: All required treated water
samples analysed. No total coliforms detected.
pH and FAC: All required treated water
samples analysed except for two-week period
in July and October where pH was not
recorded.
pH: All results within expected bounds, stable
trend observed.
FAC: All results within target operational range.
Turbidity: All required raw and treated water
samples analysed. Elevated levels measured
in two treated water samples (20 April, 18
May), possibly due to sample reaction on
transport. Continue to monitor.

Distribution Compliance

Bacterial

E.coli: All required reticulation samples
analysed and less than limit.
Total coliforms: All required reticulation
samples analysed. No limit.

Total coliform: All required reticulation samples
analysed. No total coliforms detected.

Compliant

2.1.5

Key Maintenance Works

Key maintenance and one-off works undertaken in the reporting period over and above routine works allowed for
in the lump sum prices for the O&M Contract are summarised in Appendix A.
Fulton Hogan (Chatham Islands) are authorised by South Island Drinking Water Assessment Unit to perform measurement of
FAC by a hand-held meter. The authorisation is based on an assessment of Fulton Hogan staff carried by the Drinking Water
Assessment on 6 December 2017 and is valid until January 2021.

13

108

Stantec | 7

CHATHAM ISLANDS COUNCIL
WATER & WASTEWATER SCHEMES – SUMMARY REPORT JANUARY-JUNE 2021

2.1.6

Water Conservation and Demand Management

The daily bore meter readings are shown in Figure 2. Key observations are as follows.
•

The 30-day moving average for this reporting period has varied between 48 - 56 m3/day.

•

The annual average usage at the end of this reporting period 14 is 53 m3/day. Based on a population of
170 people, this equates to an average usage of 312 L/person/day.

A decrease in demand was observed in 2019 following completion of the Wharf Project (i.e., water demand in
July 2019 is similar to that seen in July 2015 before the start of the Wharf Project). However, this trend was
reversed in late 2020 and can be attributed to Covid-19 – restrictions around international travel saw increased
numbers of NZ domestic tourists visiting Chatham Islands, as well as investigation work associated with the
“Longer and Stronger” Chatham Islands (Tuuta) Aiport runway extension project.

Figure 2: Daily Water Abstraction
Meter readings are required to be taken on a quarterly basis. Fulton Hogan has been carrying out additional
readings. The last meter readings were taken at the middle of June 2021 with the next readings programmed for
September 2021. Figure 3 provides an overall summary of the average daily water use across the community in
this reporting period. There are currently 63 active connections.

14

Based on the twelve month period from 1 July 2020 to 30 June 2021.
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Figure 3: Ranked Average Daily Water Use in Waitangi
As shown in Figure 3, the majority of properties used significantly less than 1.5 m3/day (i.e., the proposed
residential connection limit outlined in the Chatham Island Water Strategy, December 2010) in this reporting
period. There were 6 exceptions, largely commercial connections: Morgue, Hotel Chathams, Hotel Motels, Joe &
Rae Wills, Beach House, and Robin Page.

2.2

KAINGAROA WATER SUPPLY

2.2.1

Process Overview

Raw water is drawn from Lake Rangitai via a screened inlet and pumped approximately 8 km to the raw water
reservoirs at the water treatment plant (WTP) located in Kaingaroa. There is a rural supply connection off the raw
water pumping main and a branch to fill stock water troughs along the shore of Lake Rangitai. The rural supply
network and stock water troughs are not actively operated or maintained by Council.tt
At the WTP, raw water is pumped through a multimedia filter (sand and anthracite media) to remove particulate
matter and protect the downstream filter from blinding, and a Macrolite filter (ceramic media) to further remove
particulate matter and for protozoa protection 15 (CCP). The water is then softened to reduce scaling in pipes from
excessive hardness in the water and then disinfected via UV (for further protozoa protection 16). Chlorine is not
dosed due to the risk of forming disinfection by-products from the dissolved organics present in the raw water.

The Macrolite filter is not currently recognised as providing protozoal protection under Section 5 or 10 of the DWSNZ,
however has been verified independently by Massey University as providing 3 log protozoal treatment. The availability of the
Macrolite ceramic media is limited in New Zealand. Once the Macrolite media is due for replacement, FILTEC has proposed
Aqualite as an alternative, which has been verified independently by Massey University as providing 2-log protozoal removal
based on AS/NZS 4348:1995.
16
The UV disinfection unit is not currently recognised as providing protozoal protection under Section 5 or 10 of the DWSNZ
due to extended periods of poor water quality. The extent of protozoal removal is not readily quantifiable as the filtered UV
transmittance (UVT) of the lake water can be low (eg 50-60%) for extended periods. To maximise UV dose delivery, the UV
disinfection unit was selected to be significantly oversized hydraulically, being validated for 3 log protozoal credits under the
USEPA at 75% UVT for flows up to 189 L/min but the flow to the unit at Kaingaroa is restricted to 37 L/min.
15
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The raw and treated water reservoirs provide storagttttttttttte at the WTP site. Most properties also have a header
tank and some have a booster pump. There is also a valved, piped connection from the raw water main upstream
of the reservoirs to a private bulk storage tank.

Raw Water
Storage
(2x 30m3)

Kaingaroa
Township
Reticulation
Kaingaroa WTP

R

Intake
Pump

Treated Water
Reservoirs
3
(3x 30m )

WTP
Inlet
Pump

Multimedia
Filters x2

Lake Rangitai

Macrolite
Filter x1

Softening
Unit x1

Inline UV x1

CCP

Figure 4: Kaingaroa Water Supply System Schematic
The Council secured funding from the MoH on 28 August 2020 to extend the lake intake structure into deeper
water, install a granular activated carbon (GAC) filter and provide chlorine disinfection. At the time of writing,
these works are largely complete and pending final commissioning. Three Water Stimulus Tranche One funding
was secured for water safety improvements and water resilience (namely new non-potable water supply with
community rainwater tanks).

2.2.2

DWSNZ Requirements

The Government has introduced a new regulatory framework for ensuring drinking water safety and
improving environmental outcomes for wastewater and stormwater. The new system is to be overseen by
new dedicated water regulator (Taumata Arowai), with a new Water Services Bill and new DWSNZ. An
exposure draft of the new DWSNZ was released in late 2020 with intention of being released for public
consultation in mid-2021. This section reflects the current DWSNZ (2005, revised 2018). It will require
updating when the new DWSNZ come into force.

2.2.2.1 Water Supply Classification
The Kaingaroa Water Supply is classified as a neighbourhood supply (i.e., less than 100 people) under the
DWSNZ.
The supply does not have appropriate protozoal treatment as per Table 10.1 in Section 10 of the DWSNZ. This
means the supply is required to comply with Sections 4-9 of the DWSNZ.

2.2.2.2 Water Safety Plan (WSP) and Implementation
The Council is not required to have a Water Safety Plan (WSP) in place as the water supply serves less than 500
people, however it has elected to do so 17.
A WSP for the scheme was approved by the Drinking Water Assessor on 5 August 2016. It includes the minimum
monitoring required to be undertaken for ongoing WSP compliance and operation. This report is based on that
monitoring regime.
The Council understood that they could demonstrate compliance for Kaingaroa water supply under section 10 of DWSNZ,
which requires a WSP. However, in late 2017, the DWA considered the supply eligible for compliance this was not currently
possible under Section 10.

17
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The DWA carried out an WSP implementation audit in 2017/18 year, visiting the site on 6 December 2017 and
providing a report on 8 March 2018 18, and indicated subsequent on-site WSP implementation inspections are
likely to be undertaken at 3 yearly intervals to determine implementation progress.
CIC has elected to not review its WSP (due for review in July 2021) due to uncertainty around the new drinking
water framework and the potential for new water delivery entities. However, CCPs will be reviewed and
documented as part of any WTP upgrades, with the most recent CCP documentation included in the 6-monthly
report.

2.2.2.3 Protozoal Treatment
Appropriate treatment is required to be in place for protozoal compliance under the DWSNZ. UV disinfection
would provide protozoal treatment, however the high level of dissolved organics often present in the lake water
means the existing UV disinfection is not effective and also precludes chlorination due to the risk of forming
disinfection by-products.
It is noted that whilst the current treatment process at Kaingaroa does not fully comply with the DWSNZ, prior to
the upgrade it was agreed with the Ministry of Health that the current treatment process was the best practicable
option to address the existing public health risks for Kaingaroa at that time.
The Council subsequently obtained funding from the MoH on 28 August 2020 to extend the lake intake structure
into deeper water 19 as well as to install an activated carbon filter 20 and residual chlorination to address existing
public health risks and enable DWSNZ compliance. This upgrade work is largely complete and awaiting final
commissioning.

2.2.2.4 Critical Control Points (CCPs)
Note: With the completion of the upgrade works at the Kaingaroa WTP, we note that the current CCPs will
change during the next reporting period.
The Council is required to have CCPs in place for its supplies. See Section 2.1.2.4 for additional information on
CCPs.
Stantec and Fulton Hogan discussed potential CCPs and associated documentation for Kaingaroa with the DWA
during the 2017/18 WSP Implementation Audit and subsequently developed CCP documentation for Macrolite
filtration as discussed. This documentation was reviewed in late 2019 based on the MoH revised water safety
plan handbook 21.
The current version of the CCP documentation for Macrolite filtration is provided in Appendix H.
Council has now secured funding to provide treatment at Kaingaroa to remove dissolved organics (and hence
improve UV transmittance) as well as provide chlorine disinfection. Once this upgrade is fully implemented, the
existing UV disinfection system and the new chlorine disinfection system will become CCPs.

2.2.3

Monitoring Regime

Monitoring is undertaken within the water supply for WSP compliance as well as for WTP operation as per the
WSP. This monitoring is summarised in Table 3.

Summary and relevant documents provided in Stantec’s 6-monthly report titled “Water and Wastewater – Operation and
Maintenance Summary Report: January 2018 – June 2018” (see Section 2.2.2 and Appendix G)
19
Extension into deeper water proposed to ensure certainty of supply for Kaingaroa, It is hoped that this will also improve raw
water quality (ie not so impacted by prevailing wind altering lake level and disturbing sediments).
20
Activated carbon filter proposed to remove organics and hence enable the existing UV disinfection to be effective as well as
enable residual chlorination to be installed without the risk of forming disinfection by-products.
21
Ministry of Health, “Handbook for Preparing a Water Safety Plan”, May 2019.
18
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Table 3: Kaingaroa Water Quality Monitoring Regime
Sampling Requirement

WSP Compliance

Frequency 22

Parameter

Limit

Parameter

Target

-

-

E. coli
Total coliforms

-

-

-

Turbidity

-

E. coli
Total coliforms

<1 MPN/100mL
no limit

Total coliforms

<1 MPN/100mL

-

-

Turbidity

<0.3 NTU

E. coli
Total coliforms

<1 MPN/100mL
no limit

Total coliforms

<1 MPN/100mL

Location 23

Operational Requirement

Source Compliance
Bacterial

Monthly
Raw water
Weekly

Treatment Compliance
Bacterial
and
Protozoal

Monthly
Weekly 24

Treated
water

Distribution Compliance
Bacterial

Monthly

Reticulation

Turbidity has been analysed in the raw and treated water by on-line instruments, with values recorded manually
during operator WTP visits, since 30 July 2017.
Macrolite filtration is a CCP, with documentation provided in Appendix H. It is not clear at this time if CCP
monitoring will comprise part of the new DWSNZ requirements.

2.2.4

Monitoring Results

Table 4 summarises the monitoring results from the reporting period in the context of DWSNZ compliance and
operational requirements as per the approved WSP.

Maximum interval for parameters monitored monthly is 45 days and weekly is 11 days. Kaingaroa Water Supply is exempt from
sampling on a minimum number of days of the week due to logistics of transporting samples to laboratory.
23
Manual sampling locations are: raw water - at the WTP, before the multimedia filter; treated water - at the WTP after the treated
water reservoirs, before entering the reticulation; reticulation - one of two locations within the reticulation (Club, North Whaitiri),
with location alternating each month. Turbidity sampling locations at the WTP are prior to multimedia filter (raw water) and after
the softener but prior to the UV disinfection
24
Turbidity analysed continuously in raw and treated water by on-line instruments. Continuous dataset is not able to be
downloaded. Displayed value is manually recorded each time the operator visits the site (at least once a week).
22
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Table 4: Kaingaroa Water Monitoring Results For Reporting Period
DWSNZ Compliance

Operational Requirement

Source
Bacterial

E.coli and total coliforms: All required raw water
samples analysed. E.coli detected in the majority
of samples and total coliforms detected in all raw
water samples. Typical for surface water source.

Treatment
Bacterial and
protozoal

E. coli: All required treated water
samples analysed. No E. coli detected.
Total coliforms: All required treated
water samples analysed. No limit.
Non-compliant as inadequate
treatment in place. (Note: weekly
sampling of treated water required
under section 4; WSP requires monthly
sampling)

Total coliforms: All required treated water samples
analysed. Reduction seen through treatment
process. Two low level detections of total coliforms
reported (16 March, 20 April).
Turbidity: There were four elevated turbidity events
in the treated water during this reporting period
following a rain event or intake channel dig out.

Note: MoH funding secured to upgrade
treatment process. Upgrade works are
pending commissioning.
Distribution
E.coli: All required samples analysed.
No E. coli detected.

Bacterial

Total Coliforms: All required samples analysed. No
total coliforms detected.

Compliant with respect to
microbiological biological requirements
Complaint received regarding water
quality (taste and colour) as well as
water supply disruptions due to
upgrade works.

Note: The change in the taste and colour of the
water was attributed to the water softener being
taken out of service for maintenance. A failed
pump disrupted the supply, but it has been
permanently replaced with a shelf-spare available.

To better understand the state of the environment, Environment Canterbury analyse water from Lake Rangitai
(i.e. raw water source) four times per year for a range of parameters. The available data from 2005 to the end of
this reporting period is provided in Appendix C to augment the raw water quality data obtained as part of the
water supply monitoring.
Based on the raw water quality data during this reporting period, the water at Lake Rangitai generally falls within
the range observed since 2005, nutrients (nitrogen and phosphorus), conductivity and salinity were typically at
the upper end of this range. Ongoing monitoring is required to understand if this reflects the extended period of
low lake levels seen during this period or a deterioration in health of Lake Rangitai.
A complaint was received on 29 June 2021 from the Hokotehi Moriori Trust (HMT) regarding “discoloured and
foul tasting water”, as well as “interruptions to water delivery” due to a breakdown of a pump. During this time
upgrade works at the Kaingaroa WTP were underway and it was discovered that the water softener media was
clogged. Replacement media was not available on the island at the time, so it was bypassed affecting the taste
and appearance of the treated water. The softener has been partially recharged with new media and returned to
service. Additional media will be added in the coming weeks. The disruptions to the supply were due to the
breakdown of the filter feed pump a the Kaingaroa WTP. Supply was maintained by installing a temporary pump.
As part of the upgrade works, a new pump was installed and a shelf-spare was procured.
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2.2.5

Key Maintenance Works

Key maintenance and one-off works undertaken in the reporting period over and above routine works allowed for
in the lump sum prices for the O&M Contract are summarised in Appendix A.

2.2.6

Water Demand Management

There is a flow meter downstream of the UV reactors that records totalised flow. Manual recording of the totalised
daily flow by the WTP Operator commenced on 30 July 2016.
The maximum daily flow observed during this reporting period was 42 m3/day, with the daily flows typically being
between 3 and 20 m3/day.
The average daily flow for this reporting period was 11.3 m3/day. Based on a population of 60 people, this
equates to an average usage of 189 L/person/day. This is similar to the previous reporting period.
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3.0

WAITANGI WASTEWATER SCHEME

3.1

PROCESS OVERVIEW

Raw wastewater is collected from the Waitangi Township via a reticulated sewer network and pumped to the
Waitangi Wastewater Treatment Plant (WWTP). At the WWTP (Figure 5), wastewater passes through an inlet
screen into one of the two flow balancing tanks, prior to being pumped to the Rotating Biological Contactor (RBC)
unit for biological treatment and clarification. In the clarification section of the RBC unit, particles in the
wastewater settle to the bottom, while the clarified liquid continues through into the final holding tank. The settled
particles from the clarifier are pumped to a waste sludge tank, which is periodically cleaned, and the accumulated
sludge is disposed of, either to landfill or buried on site and supernatant is returned to the inlet.
From the final holding tank, the wastewater is pumped via the irrigation pump through two filters to further reduce
the suspended solids before entering the UV unit. The UV unit requires low suspended solids to ensure effective
transmittance of UV light through the wastewater. The UV disinfects the wastewater, which is then irrigated to
land at the WWTP site.

Figure 5: Waitangi Wastewater Treatment Plant Schematic
Remedial work is urgently required at the WWTP. Central Government funding to progress these works was
secured through a mixture of Ministry of Health (MoH) and Three Water Stimulus Tranche One funding packages
in late 2020; urgent remedials on the pump station and RBC were carried out in November-December 2020.
Plantings were added to the land application area in June 2021 to help address ponding and surface runoff to the
adjacent property. Design currently underway for a WWTP upgrade in anticipation of additional Three Water
Stimulus Tranche Two funding. Other works are planned for 2021-2022.

3.1.1

Resource Consent Requirements and Monitoring

There are three resource consents for the Waitangi WWTP: discharge of treated wastewater to land, discharge of
contaminants to air, and discharge of contaminants into groundwater from monitoring bores. The first of these
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consents has monitoring and reporting requirements and the second has reporting requirements. All three
consents were granted on 25 February 2005 for a period of 35 years (i.e., expire in 2040).
The current monitoring regime, including both resource consent requirements and operational requirements, is
summarised in Table 5. As noted in the table, the current monitoring regime departs slightly from that outlined in
the resource consent. For the purpose of this report, the WWTP operation is considered to comply with the
resource consent if the consent limits given in the fourth column of Table 5 are not exceeded.
Table 5: Wastewater Monitoring Regime
Sampling

Sampling

Location

Frequency1

UV Reactor

Parameter

Continuous

UV

(online)

intensity
TSS

Consent

Operational

Limit2

Target

-

-

25 mg/L

-

Comment
Review data weekly

Consent limit of 30 mg/L for total nitrogen,
assumed ammonia N limit informally
Ammonia N

25 mg/L

-

adopted post consent award for
compliance
Consent also requires nitrate monitoring
but no consent limit and not done
Consent limit of 25 mg/L for BOD,

Treated
Wastewater,
prior to land

Monthly

1

Total COD

E. coli
Total
Coliforms
pH
Electrical
conductivity
Meter

Daily

Volume
Irrigation

Irrigation
Area

-

assumed total COD limit informally
adopted post consent award for
compliance

discharge

Discharge

75 mg/L

Daily

depth
Irrigation
depth

500
cfu/100mL

-

-

-

-

6-9

-

<200 mS/m

126 m3/d

-

5mm

-

8mm

-

Monitored but no consent limit or
operational target

Maximum daily volume
Average to individual irrigation area over 5
consecutive days
Maximum depth of single application

Note
1
Consent requires two monthly sampling but monthly sampling is done for WWTP operation
2
All limits and targets are annual medians unless stated otherwise in column titled “comment”

In addition to the monitoring departures given in Error! Reference source not found., the following
monitoring is required under the consent but is not currently undertaken.
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•

Groundwater in bores upstream and downstream of the site twice annually for E. coli and nitrate
nitrogen (Condition 15). This has not been carried out to date as groundwater is typically not seen in
the bores. Surface water was sampled on some occasions, but it is not an appropriate surrogate due
to potential contamination from other sources (e.g., stock).

•

Soil layers in the irrigation area once every two years for total phosphorous, major exchangeable
ions, pH and conductivity (Condition 17). This has not been carried out. Existing treated wastewater
discharge has appeared to enhance growth of vegetation in land application area.

We recommend that:
•

Council request that Environment Canterbury review the appropriateness of the existing consent
conditions and advise the Council whether an application to amend the consent conditions should be
lodged so that the monitoring being carried out is consistent with consent requirements. Part of the
Council’s 3 Waters Stimulus funding package has been allocated to varying the existing resource
consent conditions to address these matters as far as possible.

3.1.1.1 UV Performance
The WWTP Operator monitors the UV intensity and any UV disinfection system alarms as part of the routine
WWTP operational inspection carried out at least once a week. The UV lamps are cleaned as required (e.g., on
or prior to a low UV intensity alarm). The UV lamps were replaced during the annual service in November 2020.

3.1.1.2 Treated Wastewater Quality
The treated wastewater quality data available since 2008 are provided in Appendix E with the results from this
reporting period shaded grey. All required treated water samples were collected and analysed for the required
parameters during this reporting period.
Overall, the monitoring of the treated wastewater carried out during the reporting period shows:
•

Compliance with the annual TSS and COD consent median limits during the reporting period.

•

Non-compliance with the annual nitrogen and E. coli consent limits during the reporting period.
Continuing factors include increased influent nitrogen loads from increased domestic tourists, seen due
to COVID-19 international travel restrictions and visitors associated with the airport runway extension
investigations, large quantity of sludge build-up (removed in November-December 2020), as well as the
UV lamps being at or near the end of useful life during the majority of the reporting period (replaced Nov
2020). It is also noted the WWTP was not designed for ammonia reduction and so the operators have
no ability to control the reduction achieved at the WWTP.

•

It is noted that the land application system will further reduce TSS, COD, ammonia, and E.coli prior to
reaching groundwater, particularly now that the sprinklers have been maintained and have been moved
further from the property boundary (carried out in November 2020). New plantings have been added to
the land application area in June 2021.

MoH funding has been used to carry out urgent remedial work on the pump station and the RBC in
November-December 2020. Part of the Council’s 3 Waters Stimulus funding package (Tranche 1) will be
used to carry out urgent remedial works, extend the land application system, vary existing consent, and
design a new WWTP to be located at the same site in 2021/2022. Collectively these works will go some way
to addressing consent non-compliance and/or mitigating any adverse environmental effects associated with
the treated wastewater discharge. The design is being carried out in anticipation of additional funding being
available via Tranche 2 of the 3 Waters Stimulus funding.

3.1.1.3 Treated Wastewater Volume and Irrigation Rate
Appendix E (Figure E-8) shows the daily volume of treated wastewater discharged from the WWTP to the land
irrigation area since 2008, with this reporting period shaded grey.
The daily volume did not exceed the consent limit of 126 m3/day during this reporting period.
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Data required to assess the average and maximum irrigation rates, including size frequency of dosing to
individual areas and irrigation volume, was not available for this reporting period. This information would enable a
comparison with the consented limits.

3.1.1.4 Complaints Received
In the previous reporting period, the Council has received a written public complaint about the operation of the
wastewater system in relation to concern about treated wastewater run-off from the land application system into
the adjacent property. This follows previous complaints from the same landowner about the same issue.
Stantec and Fulton Hogan have identified options to mitigate surface water ponding and runoff associated with
the land application system. The Council included an allowance for this work in its previous LTP, however until
recently had been unsuccessful in securing funding for this work.
In this reporting period the Council has secured funding to carry out urgent works to mitigate this issue and the
dilapidated boundary fence was replaced in late 2020 – this was required to prevent farm animals in the
neighbouring property from eating any new vegetation that will be planted. Council also engaged a local nursery
to propagate appropriate vegetation to absorb water. Following a site visit in November 2020 by Stantec
wastewater engineers, the irrigation pipework has been repaired and irrigators have been relocated to increase
effective area of irrigation (and hence minimise runoff). In June 2021, 250 swamp ake ake and 30 flax were
planted in the land application area to help address some of the boggy areas and mitigate wind spray.
The Council has also allocated part of its Three Waters Stimulus funding to design and construct an extended
land application system and add more plants, which will go further to mitigating this issue. In November 2020,
Stantec wastewater engineers collected information to prepare an accurate as-built plan of the existing land
application system and carried out a site and soil investigation to inform the design of the extended land
application system. Design is anticipated to be completed in mid-2021 and construction planned for summer
2021/22.

3.1.1.5 Summary
Table 6 summarises the monitoring results from the reporting period in the context of consent compliance and
operational requirements.
Table 6: Waitangi Wastewater Monitoring Results for Reporting Period
Item

Consent Compliance

Operational Requirement

UV intensity

UV intensity and UV alarms reviewed several times a week.

Treated
wastewater
Quality

Annual median TSS and COD less than or equal to the limit
at end of reporting period.
Annual median ammonia and E. coli exceeded limit at end of
reporting period.

Electrical conductivity and pH
within operational targets. No
target for total coliforms.

Note: Council has carried out urgent remedial works at the
inlet pumping station and RBCs. 3 Waters Tranche 1 funding
secured to carry out further urgent remedial works at WWTP
and design a new WWTP for the site in anticipation of
additional funding via Tranche 2.
Treated
wastewater
volume

All daily flows recorded less than the limit.

Irrigation Rate

Insufficient data to determine irrigation rates for reporting
period.
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Item

Consent Compliance

Operational Requirement

Complaints Log

Council received a written public complaint in the previous
reporting period in relation to concerns about treated
wastewater run-off from the land application system into the
adjacent property. Council has taken several steps to
address this complaint.
No other operational or odour complaints from public.
Note: Appropriate plants are being propagated locally; once
mature they will be planted to mitigate surface water
ponding/runoff from land application system. Three Waters
Tranche 1 funding secured to extend land application system
to further mitigate issue.

3.1.2

Key Maintenance Works

Key maintenance and one-off works undertaken in the reporting period over and above routine works allowed for
in the lump sum prices for the O&M Contract are summarised in Appendix A.
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4.0

CONCLUSION AND RECOMMENDATIONS

Key findings and recommended actions for this reporting period are summarised below.
Table 7: Key findings and recommended actions
Scheme

Key findings
•

Waitangi
Water

•

•

•
Kaingaroa
Water

•

•

Waitangi
Wastewater

•

Recommended actions

Non-complying with
Drinking-water Standards
for New Zealand,
primarily due to
inadequate treatment.
Despite this, no E. coli
detected in raw, treated
or reticulated water.

•

Non-complying with
Drinking-water Standards
for New Zealand,
primarily due to poor
water intake and
inadequate treatment.
Despite this, no E. coli
was detected in treated or
reticulated water.
Complaint received due
to treated water colour
and taste as well as a
disruption to supply. Issue
has been resolved
through planned upgrade
works.

•

Non-complying with
resource consent,
primarily due to elevated
nitrogen and E. coli.
Complying with solids and
organics limits.

•

Urgently replace existing,
dysfunctional UV
disinfection system.

Progress to Date
•

•

Urgently extend water
intake into deeper water
and upgrade treatment
process to include
organics removal and
chlorination.

•
•

•
•

Urgently carry out various
remedial works on
wastewater scheme.

•

•

MoH funding for new UV
secured and installed.
Final commissioning
pending.
3 Waters Stimulus
funding secured for online
monitoring, telemetry,
toby valves, and backflow
preventers. Design
complete.
MoH funding for intake
and WTP upgrade
secured.
Intake designed and
materials delivered to the
island. Intake pump
replacement scheduled
for August 2021. Intake
pipe extension scheduled
for December 2021,
pending low lake levels.
WTP upgrade installed
and final commissioning
pending.
3 Waters Stimulus
funding secured for online
monitoring, telemetry, and
rainwater harvesting
scheme. Design largely
complete.
MoH funding for critical
repairs secured,
remedials carried out in
Nov-Dec 2020 which
should improve
compliance.
3 Waters Stimulus
funding secured for
improvement works
(planning and
construction). Design in
progress.

Overall, the water and wastewater schemes urgently require remedial or upgrade works to address substantial
limitations, meet current best practice and achieve compliance. Central Government Funding to progress these
works has been secured through a mixture of MoH and Three Water Stimulus Tranche One funding packages in
late 2020, with work in progress and due to be completed in 2022. Some design is being carried out under
Tranche One in anticipation of additional funding being available via Tranche Two of the Three Waters Stimulus
funding.
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Appendix A CONTRACT MEETINGS AND DAYWORKS
Chatham Islands Water & Wastewater Maintenance Contract Meeting Record
Record of monthly contract meeting for June 2021.
Present: Richard Bennett, Andrew Wong, Phil Holt

Water and Wastewater update – June 2021
Contract Documentation

Project:

Current Status:

Water

•

Drinking-water Standards for New Zealand 2005 (revised 2018), DWSNZ, came into force on 1
March 2019. Both water supplies are currently non-complying with DWSNZ primarily due to
inadequate treatment barriers being in place. Exposure drafts of the new DWSNZ have been
released, with public consultation expected later this year.

•

Stantec, in consultation with FH and CIC, is progressing design/scoping of various upgrade
works that are being funded through MoH and 3 Waters Reform.

•

CIC also needs to carry out a catchment log credit assessment for both supplies and
radiological testing for Tikitiki bore water. Depending on actual costs for existing projects, this
work may be able to be completed within current 3 Waters Reform funds.

•

Revised Water Safety Plan (WSP) framework was released in December 2018. The current
WSPs, which require reviewing by June 2021, need substantial revision to comply with the new
framework. However, new requirements for WSPs as well as for source water management are
expected in 2021, along with revised timeframes for implementation. Currently, WSPs are not
mandatory as each supply serves less than 500 people (unless CIC elects to comply with
DWSNZ via section 10), and so CIC has elected to not review its WSPs at this stage.

Compliance

Water Supply

Project:

Current Status:

All Supplies –

•

Urgent priority works are progressing, funded via MoH ($339,900.01). There have been
some delays – due to higher than expected costs for bore works, delayed response times from
supplier in Dec-Jan, and high workload associated with responding to 3 Waters reform
information requests.

•

MoH have confirmed detailed evidence needed to support milestone payment claims (ie
invoices from subcontractors, FH and Stantec), funds can be paid on partial completion of
milestones (eg completion of design). CIC has received approval for the Contract Variation;
an extension of time (30 June 2022) and varied milestone amounts to account for
incurred surplus and deficits. Webster Drilling in contract to complete the MPA bore
redevelopment (July/August). Waitaingi and Kaingaroa WTP upgrades partially complete.

•

Three Waters stimulus works outlined in the approved Delivery Plan are progressing,
funded via DIA ($640k). Council received its first payment ($320k) in late 2020. Stantec
submitted the initial progress report in early February 2021 (no additional payment). The
balance of funds will be paid in quarterly payments over 2021 calendar year, based on percent
complete of work packages. Scope change approved to recoup costs of RFI. Online
monitoring scope is being finalised and there is an opportunity to add more monitoring
capability across the network.

•

Site visit required to build relationship with FH’s new O&M contract manager to ensure
successful delivery of MoH and 3Waters stimulus funding package

•

Request for Information (RfI) for the 3 waters reform (DIA & Canterbury Mayoral Forum)
submitted in Jan, subsequent revisions/comments in Feb and Mar. Periodic
correspondence since.

Funding and
Site Visit
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Water and Wastewater update – June 2021
Kaingaroa –

•

A boil water notice is to be put in place prior to intake trench reinstatement work being
undertaken as previous reinstatement saw elevated E.coli in the treated water. Trench
reinstatement is ongoing.

•

Pegs to hold down the rising main have arrived on the island. No change. Materials for the
extension have been delivered to the island and awaiting installation by FH at end of July
pending lake levels.

•

Stantec have completed design and scope of works for the WTP upgrade (reduce dissolved
organic carbon and chlorinate) & confirmed procurement route (MoH funds). Design by Filtec
has been reviewed and contract between Filtec and FH is in place. Equipment to depart
mainland on June sailing. Kaingaroa WTP upgrades 90% complete. A second visit by
FILTEC is required; tentatively scheduled for mid-July.

•

Shaft on WTP raw water pump failed. FH was able to locate a pump to maintain supply to
Kaingaroa as an interim solution. FH has placed an order for a replacement pump, and delivery
data unknown. A plan is in place to issue a BWN if the interim solution fails and bypassing the
WTP is required to maintain supply. BWN was not required, but plan in place.

•

See Jan 2021 monthly report for discussion on MPA bore yield. Stantec has reviewed options
and determined best approach for MPA bore investigation (MoH funds). Engagement
between FH and the drilling contractor is in place. MPA bore redevelopment works
scheduled for mid/late-July

•

Stantec have completed design and scope of works for the WTP upgrade (new UV) &
confirmed procurement route (MoH funds). Design by Filtec has been reviewed and contract
between Filtec and FH is in place. Upgrade works 90% complete and FILTEC to complete
by mid-July.

•

On-line water monitoring concept discussed with relevant NZ suppliers well progressed,
following discussions with various NZ suppliers. ConnectM2M has been identified as the
preferred supplier; engagement between ConnectM2M and FH pending.

•

Discussed replacement of the WTP building and possible budget available under the 3Ws
Stimulus budge for Water Safety. Reallocation of budget approved by CIC, and
construction details to be confirmed with Contractor.

•

CIC to consider introducing rules for enforcing private repairs within a certain timeframe to
minimise loss of water and ensure the supply network can be maintained. Ongoing.

•

CIC to consider whether charges are applied for taking water from the FH yard and/or if water is
only able to be taken during hours when the yard is manned (i.e. locked at other times).
Ongoing.

•

CIC to consider procurement options as detailed in the Waitangi water supply upgrade
preliminary design report – ON HOLD pending resolution of the above.

•

• On-line water monitoring concept discussed with relevant NZ suppliers, options considered
and design complete (3Waters funds). ConnectM2M has been identified as the preferred
supplier; engagement between ConnectM2M and FH pending

Lake Rangitai

Waitangi water
supply
upgrade

Water
Schemes
Reporting/
Monitoring/

All water supplies are non-complying with the amended DWSNZ and revised Health Act.
•

Sampling
November

Waitangi Water Supply
o

Complies with WSP for bacteria (E.coli not detected in raw, treated or network
sample).

o

Non-compliance with DWSNZ for protozoa as existing UV disinfection inadequate.
Upgrade works 90% complete but not fully commissioned. Due to comply by the
end of July 2021.

o

Total coliforms not detected in raw, treated or network sample for June 2021

o

Treated water turbidity has improved over the last two months to below the operational
target of 0.3 NTU. Due to incomplete upgrade works FH to complete manual filter
backwashes once every two days until fully automated by the end of July 2021.

2020.

December
results will be
reported on in
January.

•

Kaingaroa Water Supply
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Water and Wastewater update – June 2021

•

o

Complies with WSP for bacteria (E.coli not detected in treated or network sample).

o

Non-compliance with DWSNZ for protozoa, however consistent with approved WSP.
NB: Treatment upgrades due to be completed by end of July 2021 and comply
with DWSNZ by July 2021.

o

No E.coli detected in the raw, treated, or network samples.

o

Total coliforms detected in the raw sample onlybut still in compliance.

o

Historical total coliforms and E.coli detected in raw water as expected with lake water
source. NB: Intake will be extended into deeper part of lake using MoH funding in
July 2021.

MPA Batching Bore (Potential Future Water Supply)
o

MPA bore no longer in operation (or sampled). See June 2018 monthly update for
results and conclusions.

Wastewater Treatment

Project:
WWTP
maintenance

Reporting/

Current Status:
•

Duty WWTP feed pump and check valves at the septic tank site replaced and gearbox leaks
addressed late 2020 (MoH funds)

•

Wastewater improvement projects explored during 2020 site visit (3Waters funds). Asbuilt for existing land application complete. WWTP and land application design to
progress with construction of extended land application system planned late 2021/early
2022. Some funds available for urgent WWTP maintenance/repairs (eg corroded balance
tanks) - scope to be confirmed once WWTP design complete.

•

Discharge consent review due to begin in July (3Waters funding).

•

Interim planting plan issued and completed by KMP Nurseries June 2021.

•

Land application extension and planting plan design underway. Correspondence with KMP
Nurseries for ultimate planting plan.

•

Waitangi Treated Wastewater Discharge

Monitoring/

o

The treated wastewater complied in May with all parameters except for E.coli. Stantec
and FH will continue to monitor treated wastewater quality, particularly with additional
tourist numbers and urgent need for WWTP maintenance (to be addressed in part by
works planned in 2021). It is noted that the land application system will further reduce
TSS, COD, ammonia and E.coli prior to reaching groundwater, particularly now that
the sprinklers have been maintained and have been moved further from the property
boundary.

o

Stantec to review algae treatment options and sludge accumulation issue.

Sampling
November 2020

December
results will be
reported on in
January.
General

•
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Table A-1 Approved Day works Items
Scheme

Date

Comment

Waitangi WWTP

January 2021

Annual servicing, inlet pump station electrical repairs

Kaingaroa WTP

January 2021

Dig out Kaingaroa intake

Kaingaroa WTP

February 2021

Dig out Kaingaroa intake

Waitangi WWTP

March 2021

Remove rusted balance tank roof support

Kaingaroa WTP

March 2021

Water leak repairs, dig out Kaingaroa intake

Waitangi WTP

May 2021

Repair Tikitiki bore pump

Kaingaroa WTP

May 2021

Install Lake Rangitai water level marker posts, dig out
Kaingaroa intake, install temporary raw water pump

Waitangi WWTP

June 2021

Interim land application plantings

Kaingaroa WTP

June 2021

Install replacement raw water pump, intake pump
maintenance, upgrade works by FILTEC

Waitangi WTP

June 2021

Leak repairs, upgrade works by FILTEC

Note: These are items over and above those allowed for in lump sum prices in Operation and Maintenance contract.

Table A-2 Additional Works Carried out by Stantec
Scheme

Date

Comment

All Schemes

Jan-Mar 2021

Liase with MoH and secure funding.
Develop Delivery Plan for 3Waters Stimulus Funding.
Co-ordinate and prepare Request for Information
Response for 3 waters Reform & Canterbury Mayoral
Forum

Jan-Jun 2021

Design and procurement for MoH and Three Water
Stimulus funded works.
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Appendix B

WAITANGI WTP DATA

Figure B-1 Waitangi Water pH Data from January 2008

Figure B-2 Waitangi Water FAC Data from January 2008
(Note: Result on 3 January 2016 of 6.32 mg/L not shown)
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Figure B-3 Waitangi Treated Water Turbidity Data from January 2008

Figure B-4 Tikitiki Bore Meter Readings from July 2008
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Table B-1 Waitangi WTP Microbiological Data From 2008
Date of
Sampling

01/02/2008
26/02/2008
25/03/2008
27/05/2008
01/07/2008
29/09/2008
29/10/2008
25/11/2008
23/12/2008
27/01/2009
24/02/2009
31/03/2009
30/04/2009
29/05/2009
30/06/2009
30/07/2009
27/08/2009
29/09/2009
29/10/2009
24/11/2009
22/12/2009
26/01/2010
23/02/2010
30/03/2010
27/04/2010
28/05/2010
29/06/2010
20/07/2010
27/07/2010
04/08/2010
10/08/2010
17/08/2010
24/08/2010
02/09/2010
07/09/2010
14/09/2010
21/09/2010
28/09/2010
05/10/2010
12/10/2010
02/11/2010
30/11/2010
29/12/2010
02/02/2011
01/03/2011
26/04/2011
31/05/2011
07/06/2011
14/06/2011
28/06/2011
05/07/2011
27/07/2011
30/08/2011
15/09/2011
27/09/2011

Days
between
samples

25
28
63
35
90
30
27
28
35
28
35
30
29
32
30
28
33
30
26
28
35
28
35
28
31
32
21
7
8
6
7
7
9
5
7
7
7
7
7
21
28
29
35
27
56
35
7
7
14
7
22
34
16
12

E.coli (MPN/ 100mL)
Raw

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Treated

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1

Reticulation

Date of
Sampling

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1

<1

<1

<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1

Days between
samples

Total Coliforms (MPN/100mL)
Raw

29/09/2008
29/10/2008
25/11/2008
23/12/2008
27/01/2009
24/02/2009
31/03/2009
30/04/2009
29/05/2009
30/06/2009
30/07/2009
27/08/2009
29/09/2009
29/10/2009
24/11/2009
22/12/2009
26/01/2010
23/02/2010
30/03/2010
27/04/2010
28/05/2010
29/06/2010

30
27
28
35
28
35
30
29
32
30
28
33
30
26
28
35
28
35
28
31
32

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

27/07/2010
02/09/2010
28/09/2010
02/11/2010
30/11/2010
29/12/2010
02/02/2011
01/03/2011
26/04/2011
31/05/2011
07/06/2011
14/06/2011
28/06/2011
05/07/2011
27/07/2011
30/08/2011
15/09/2011
27/09/2011

37
26
35
28
29
35
27
56
35
7
7
14
7
22
34
16
12

<1
1
<1
<1
<1
<1
<1
38
>201
4
1
<1
<1
<1
<1
<1

Treated

<1
<1
<1
<1
<1

1
<1
<1

Reticulation

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1

<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1
<1
<1
<1
<1
<1

<1

<1
<1
<1
1
<1
<1
<1
<1
<1

* Reticulation samples taken from following locations: Works Yard, Wilson Place, Council
House
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Table B-1 Waitangi WTP Microbiological Data (Continued)
Date of
Sampling

05/10/2011
11/10/2011
25/10/2011
29/11/2011
06/12/2011
20/12/2011
31/01/2012
07/02/2012
29/02/2012
27/03/2012
24/04/2012
08/05/2012
29/05/2012
26/06/2012
31/07/2012
28/08/2012
25/09/2012
30/10/2012
27/11/2012
18/12/2012
29/01/2013
12/02/2013
19/02/2013
26/02/2013
26/03/2013
30/04/2013
29/05/2013
25/06/2013
30/07/2013
27/08/2013
24/09/2013
29/10/2013
26/11/2013
17/12/2013
28/01/2014
25/02/2014
04/03/2014
11/03/2014
25/03/2014
29/04/2014
06/05/2014
28/05/2014
24/06/2014
29/07/2014
26/08/2014
30/09/2014
28/10/2014
02/12/2014
23/12/2014
27/01/2015
24/02/2015
31/03/2015
28/04/2015
26/05/2015
7/07/2015
28/07/2015
25/08/2015
29/09/2015
27/10/2015
24/11/2015

Days
between
samples

8
6
14
35
7
14
42
7
22
27
28
13
21
28
35
28
28
35
28
21
42
14
7
7
28
35
29
27
35
28
28
35
28
21
42
28
7
7
14
14
7
22
27
35
28
35
28
35
21
35
28
35
28
28
42
21
28
35
28
28

E.coli (MPN/ 100mL)
Raw

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Treated

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
2
<1
<1
<1
>201
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Reticulation

<1
1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
NT
NT
<1
NT
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Date of
Sampling

05/10/2011
11/10/2011
25/10/2011
29/11/2011
06/12/2011
20/12/2011
31/01/2012
07/02/2012
29/02/2012
27/03/2012
24/04/2012
08/05/2012
29/05/2012
26/06/2012
31/07/2012
28/08/2012
25/09/2012
30/10/2012
27/11/2012
18/12/2012
29/01/2013
12/02/2013
19/02/2013
26/02/2013
26/03/2013
30/04/2013
29/05/2013
25/06/2013
30/07/2013
27/08/2013
24/09/2013
29/10/2013
26/11/2013
17/12/2013
28/01/2014
25/02/2014
04/03/2014
11/03/2014
25/03/2014
29/04/2014
06/05/2014
28/05/2014
24/06/2014
29/07/2014
26/08/2014
30/09/2014
28/10/2014
02/12/2014
23/12/2014
27/01/2015
24/02/2015
31/03/2015
28/04/2015
26/05/2015
7/07/2015
28/07/2015
25/08/2015
29/09/2015
27/10/2015
24/11/2015

Days between
samples

8
6
14
35
7
14
42
7
22
27
28
14
21
28
35
28
28
35
28
21
42
14
7
7
28
35
29
27
35
28
28
35
28
21
42
28
7
7
14
14
7
22
27
35
28
35
28
35
21
35
28
35
28
28
42
21
28
35
28
28

Total Coliforms (MPN/100mL)
Raw

Treated

Reticulation

<1
<1
<1
9
<1
2

<1
<1
<1
<1
<1
<1
<1

<1
1
<1
<1
1

<1
<1
<1
<1

<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1

<1
<1
NT
<1
<1
<1
<1
<1
<1
<1
<1
<1
5
4
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
>201
<1
<1
<1
<1

<1
1
2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
NT
NT
<1
NT
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

* Reticulation samples taken from following locations: Works Yard, Wilson Place, Council House
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Appendix B Waitangi WTP Data
Table B-1 Waitangi WTP Microbiological Data (Continued)

131

CHATHAM ISLANDS COUNCIL
WATER & WASTEWATER SCHEMES – SUMMARY REPORT JANUARY-JUNE 2021
Appendix B Waitangi WTP Data
Table B-1 Waitangi WTP Microbiological Data (Continued)

* Reticulation samples taken from following locations: Works Yard, Wilson Place, Council House
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Appendix C Lake Rangitai Water Quality

Appendix C LAKE RANGITAI WATER QUALITY
Source: Environment Canterbury
The approximate sampling location of Lake Rangitai when lake levels allow is illustrated with a teal dot in the figure
below. When the lake level is low, the sample is taken from the raw water intake trench for the water supply.
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Appendix C Lake Rangitai Water Quality

c

Stantec
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Appendix C Lake Rangitai Water Quality

c
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Appendix D

KAINGAROA WTP DATA

Table D-1 Kaingaroa WTP Microbiological Data From 2013
E.coli
Days
Total Coliforms (MPN/100mL)
Date of Sampling between
(MPN/ 100mL)
samples
Raw
Treated
Network* Raw
Treated
Network*
30/07/2013
27/08/2013
24/09/2013
29/10/2013
26/11/2013
17/12/2013
28/01/2014
4/02/2014
11/02/2014
11/02/2014
11/02/2014
11/02/2014
18/02/2014
25/02/2014
29/04/2014
6/05/2014
28/05/2014
24/06/2014
29/07/2014
26/08/2014
30/09/2014
28/10/2014
2/12/2014
23/12/2014
27/01/2015
24/02/2015
31/03/2015
28/04/2015

28
28
35
28
21
42
7
7
0
0
0
7
7
63
7
22
27
35
28
35
28
35
21
35
28
35
28

26/05/2015
7/07/2015
28/07/2015
25/08/2015
29/09/2015
27/10/2015
24/11/2015
22/12/2015
26/01/2016
2/02/2016
23/02/2016
29/03/2016

28
42
21
28
35
28
28
28
35
7
21
35

<1
<1
<1
<1
<1
<1
1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1
<1
<1
<1
2
NT
NT
2
12
5
<1
<1
<1
<1
<1
1
<1
<1
1
6
4

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NT
NT
NT
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
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<1
<1
<1
<1
<1
<1
2
2
12
8
18
12
>201
201
3
19
<1
<1
<1
5
2
1
<1
9
NT
NT
11
41
14
24
6
1
1
<1
2
3
4
9
62
6

<1
<1
<1
<1
<1
<1
<1
1
<1
<1

NT
NT
NT
NT
NT
NT
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1
1

<1
<1
<1
1
<1
<1
<1
<1
15
4
1
1
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Appendix D Kaingaroa WTP Data
Table D-1 Kaingaroa WTP Microbiological Data From 2013 continued
E.coli
Days
Total Coliforms (MPN/100mL)
Date of Sampling between
(MPN/ 100mL)
samples
Raw
Treated
Network* Raw
Treated
Network*
26-04-16
28
94
<1
<1
118
18
6
31-05-16
35
56
<1
<1
70
1
3
05-07-16
35
3
<1
<1
17
<1
2
26-07-16
21
9
<1
<1
15
<1
<1
30-08-16
35
1
<1
<1
1
<1
<1
27-09-16
28
<1
<1
<1
11
1
<1
01-11-16
35
8
<1
<1
15
<1
1
06-12-16
35
<1*
1*
<1
<1*
2*
<1
13-12-16
7
<1
<1
<1
<1
<1
1
20-12-16
7
3
<1
<1
10
<1
<1
31-01-17
42
1
<1
<1
8
<1
<1
21-02-17
21
3
<1
<1
43
4
<1
21-03-17
28
21
<1
<1
165
6
50
18-04-17
28
14
<1
<1
62
29
25
16-05-17
28
1
<1
<1
94
19
48
20-06-17
35
<1
<1
<1
15
8
4
<1
4
2
24-07-17
34
1
<1
<1
22-08-17
29
<1
21
11
6
<1
<1
29-08-17
7
N/A
6
N/A
2
N/A
N/A
19-09-17
21
<1
5
<1
1
<1
<1
<1
53
8
17-10-17
28
11
<1
5
14-11-17
28
3
<1
<1
<1
<1
1
<1
<1
15
19-12-17
35
<1
<1
<1
42
14
<1
<1
109
3
2
30-01-18
21
12
<1
<1
>200
1
<1
20-02-18
28
1
<1
<1
16
31
19
20-03-18
7
1
<1
<1
15
16
3
27-03-18
21
8
<1
<1
36
16
12
17-04-18
28
<1
<1
<1
<1
1
<1
15-05-18
36
2
<1
<1
9
9
6
20-06-18
27
3
<1
<1
5
4
9
17-07-18
21-08-18
35
4
<1
>200
14
<1
>200
28-08-18
7
11
2
1
27
2
1
0
3
4
28-08-18
11-09-18
14
3
<1
<1
8
<1
<1
0
<1
1
11-09-18
18-09-18
7
8
<1
<1
9
<1
<1
0
<1
1
18-09-18
16-10-18
28
1
<1
<1
3
<1
<1
35
<1
<1
<1
5
<1
1
20-11-18
18-12-18
28
16
<1
<1
45
<1
200
28
<1
<1
<1
2
2
5
15-01-19
19-02-19
35
18
<1
<1
83
<1
1
28
16
<1
<1
130
<1
6
19-03-19
16-04-19
28
11
<1
<1
130
19
25
37
16
<1
<1
109
4
10
23-05-19
5
10
>200
<1
48
>200
<1
28-05-19
7
2
<1
<1
12
<1
8
04-06-19
7
8
<1
<1
21
<1
<1
11-06-19
18-06-19
7
8
<1
<1
>200
2
5
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Table D-1 Kaingaroa WTP Microbiological Data From 2013 continued

NT – sample Not Taken
* Reticulation samples taken from the following locations: Club and North Whaitiri

138

CHATHAM ISLANDS COUNCIL
WATER & WASTEWATER SCHEMES – SUMMARY REPORT JANUARY-JUNE 2021
Appendix D Kaingaroa WTP Data

Figure D-1 Kaingaroa Water Daily Flow Data from July 2016

Figure D-2 Kaingaroa Water Treated Turbidity Data from July 2016
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Appendix E

WAITANGI WWTP DATA

Figure E-1 Total Suspended Solids Concentrations from 2008

Figure E-2 Ammonia Nitrogen Concentrations from 2008.
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Figure E-3 Treated Wastewater Total Chemical Oxygen Demand Concentrations from 2008

Figure E-4 Total Coliform Concentrations from 2008
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Figure E-5 E. coli Concentrations from 2008

Figure E-6 pH from 2008
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Figure E-7 Electrical Conductivity from 2008

Figure E-8 Irrigation flow from 2008. Note: Irrigation meter not functional March – September 2019
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Appendix F

ORGANISATION INFORMATION

This Appendix includes the following organisation information:
•

Organisation Chart.

•

CVs of key staff.

•

Training Register of key staff.
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Organisation Chart
CEO
Owen Pickles, CIC

W&WW Operations
Phil Holt
Fulton Hogan

Regulators
DWA, Audit NZ, DIA,MoH,
(Taumata Arowai

PM Assistant
Debbie Jowsey

Project Manager
Ali Siddiqui

W & WW Prof Services
Contract (SP2) Leads
Kirsten Norquay &
Richard Bennett

Tranche 1
Andrew W ong
( expiry 31 M ar 2022)
1.
•
•
•
•
•
2.
•
•
•
•
•
•

WW improv .
design new WWTP
extend LA system
vary consent
urgent repairs
CCTV
Water safety improv .
Monitoring & telemetry
WTP building
Annika Grant
Kelly Bombay
Fritha McC-R
Andrew Wong

REVIEW
• Peter Loughran
• John Cocks
• Janan Dunning
• Kirsten Norquay
• Richard Bennett

3.
•
•
•
4.
•
•

•
•

Water resilience
toby valves
backflow preventors
nonpotabletanks
3W Reform Support
RFI
other

Fritha McC-R
Andrew Wong

REVIEW
• Richard Bennett
• Kirsten Norquay

Operations Manager
Colette Peni, CIC
W&WW Contractors
ECAN, Russ, Danny

Transport Prof Services
Contract (SP1) Leads
Nigel Lister &
Shaun Bosher

Solid Waste Lead
Phil Landmark

MoH
Andrew W ong
( expiry 30 June 2022)

SP2
K irs t en Norquay
( expiry 30 Sept 2026)

1.
2.
3.
4.
5.
6.

•
•
•

CIC&FH meetings
DWSNZ compliance
6 monthly report

•
•

Policy Advice
Annual Site Visit

•

Andrew Wong

•

Kirsten Norquay

•
•

Waitangi WTP
MPA bore feasibility
Kaingaroaintake
KaingaroaWTP
WW RBC repairs
WW pump station
Annika Grant
Andrew Wong

REVIEW
• Kirsten Norquay
• Richard Bennett
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REVIEW
• Kirsten Norquay
• Richard Bennett

SP2
K irs t en Norquay
( expiry 30 Sept 2026)

REVIEW
• Andrew Wong
• Richard Bennett
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Qualifications/Experience Chart
Photo

Name / Organisation
/ Role

Qualifications / Experience

Contact Details

Kirsten Norquay

Kirsten is a chartered civil and environmental engineer who has been with Stantec for over 15
years, and has over 20 years of experience. Her qualifications include:
•
BSc (Hons), Biochemistry.
•
BE (Hons), Civil.
•
Chartered Professional Engineer of Engineering New Zealand (CPEng)
•
Chartered Member of Engineering New Zealand (CMEngNZ).
Prior to joining Stantec she worked as a Biochemistry Teaching Fellow at the University of
Otago. Kirsten is a versatile engineer, whose experience includes water, wastewater and solid
waste management. Kirsten has worked on various projects, ranging from investigation,
feasibility & consenting to design, tendering, construction & commissioning. Many of these
projects have been reconsenting or plant upgrades to meet more stringent resource consent
requirements or drinking water standards. Some relevant water projects include:
•
Water and Wastewater Engineer, Chatham Islands Council, 2014 to present
•
Water Safety Plans, Chatham Islands Council, 2015-16
•
Water Safety Plans, Dunedin City Council, 2016 to 2018.
•
Waitangi Water Scheme Upgrade, Chatham Islands Council, 2015-2017
•
Outram Water Treatment upgrade, Dunedin City Council, 2009 to 2018.
•
Riverton Water Treatment Plant Upgrade, Southland District Council, 2013 to 2016.
•
Maitai Alternative Water Source, Nelson City Council, 2014 to 2015.
•
Kyogle Water Treatment Plant Upgrade, Kyogle Council, 2013
•
Richmond Water Treatment Plant, Tasman District Council, 2012 to 2013
•
Rural Water Scheme Upgrades, Waimate District Council, 2012.
•
Port Chalmers Water Treatment Plant, Dunedin City Council 2007 to 2010.
•
Rotary Park Distribution Watermain, Dunedin City Council, 2007 to 2008
Kirsten is a founding member of Stantec’s Water Safety Group, formed in 2016 to ensure
Stantec is proactive in implementing best practice for management of safe drinking water
supplied throughout NZ. Kirsten attended the WaterNZ Drinking Water Workshop in September
2017 and the WaterNZ Havelock North Inquiry Outcomes Seminar in February 2018.

Email:
Kirsten.Norquay@stantec.com

Stantec NZ
Water Engineer
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Work Phone: +64 3 474 3097
Mobile Phone: +64 27 582 5171
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Photo

Name / Organisation
/ Role

Qualifications / Experience

Contact Details

Richard Bennett

Richard has over 25 years’ experience as a civil engineer and has worked on complex
infrastructure projects throughout his career. He has managed all the stages of water and
wastewater projects from conception through to completion of commissioning. His
qualifications include:

Email:
Richard.Bennett@stantec.com

Stantec NZ
Water Engineer

•
•
•
•

BEng, Civil Engineering, University of Newcastle upon Tyne, 1993
Chartered Engineer, Institution of Civil Engineers (ICE), UK
Member, Institution of Civil Engineers, UK (MICE)
Project Management Professional (PMP), International Management Institute, 2008.

Work Phone: +64 3 4743096
Mobile Phone: +64 27 224 7198

He understands the need to provide robust proven treatment solutions, but through his role as
Technical Discipline Leader for Stantec Asia Pacific Civil Water, he is also familiar with new
products and industry capabilities.
Richard is also a member of Stantec’s Water Safety Group and is proactive in implementing
best practice for management of safe drinking water supplied throughout NZ. He also attended
the WaterNZ Drinking Water Workshop in Hamilton in September 2017.
Richard is skilled at focusing on critical problems and finding the best possible outcome. He is
proud that all treatment plants that he has had an involvement with recently have been
commissioned and operate in accordance with the design expectations.
He has extensive experience managing contracts under FIDIC including Design and Build
contracts.
Andrew Wong
Stantec NZ
Water Engineer

Andrew is a Chartered Professional Engineerin water treatment for the Water group in
Stantec’s Dunedin office. He has technical experience with a wide variety of treatment
processes in municipal water treatment. His qualifications include:
•
•
•
•
•

BSc, Chemical Engineering, Queen’s University at Kingston, 2010
MASc, Civil Engineering, University of Waterloo, 2015
Professional Engineer, Professional Engineers Ontario
Professional Engineer, Association of Professional Engineers and Geoscientists of
Alberta
Chartered Professional Engineer, Engineering New Zealand

Typical projects have included process design, optioneering, operation, troubleshooting,
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Photo

Name / Organisation
/ Role

Qualifications / Experience

Contact Details

optimization, construction monitoring, contract management, and peer reviews.
Richard is a member of Stantec’s Water Safety Group and is proactive in implementing best
practice for management of safe drinking water. He also attended at the Water NZ Drinking
Water Workshop and presented at the Annual Conference in Hamilton in September 2019.
Phil Holt

To be confirmed

Email:
Philip.Holt@fultonhogan.com

Fulton Hogan

Work Phone: +64 3 305 0791

Contract Manager

Danny Whaitiri
Self Employed
•

Kaingaroa WTP
– Main Operator

Danny has been the Kaingaroa WTP Operator since 2013. He previously operated the
Kaingaroa Fish Factory Filtration Water Treatment Plant since 1981. Other relevant
experience, qualifications and skills include:
•
•
•
•
•
•
•

Russell Philips
Chorus/Downer
•

•

Sampler
•

Russell has been the WTP and WWTP operator at Waitangi since it was built in 2004. Other
relevant experience, qualifications and skills include:

Waitangi WTP Main Operator &

Kaingaroa WTP
– Sampler

Operates and maintains the Kaingaroa Electricity Board and diesel generation plant
Refrigeration technician who manages most of the refrigeration infrastructure on the
Chatham Island
Certified Fitter and Turner Engineer
Apprenticeship training and Fitter and Turner at Bluff Engineering and Welding from
1969 to 1976
Served in the NZ Army for 3 months under National Service 31st (and last) intake in
1972
Involved in boat maintenance/engineering of various vessel in Chatham Islands
Filtec Training on water treatment plant operation in Nov 2017.

•
•
•
•

Telecommunication technician for all the telecom work on the Chatham Islands
including Chorus and Spark, Farmside satellite and their infrastructure
Traineeship at Telecom New Zealand from 1987 to 1990
St Johns First Aid Certificate
National Certificate in Water Reticulation Level (Service Person) Level 3 Wastewater,
2013
National Certificate in Water Reticulation Level (Service Person) Level 3 Water
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Email: dandale@xtra.co.nz
Work Phone: N/a
Home phone: 03 305 0251
Mobile Phone: n/a

Email:
Russell.Phillips@downer.co.nz
Work Phone: 03 305 0055
Home phone: 03 305 0150
Mobile Phone: n/a
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Photo

Name / Organisation
/ Role

Qualifications / Experience
•
•
•

Bruce Winter
Fulton Hogan
Backup WTP
Operator

Contact Details

National Certificate in Telecommunications (Maintenance and Repair) Level 4,
Mechanical, 2013
Volunteer Fireman
Filtec Training on water treatment plant operation in Nov 2017.

Bruce has been the backup operator for the Waitangi WTP and Kaingaroa WTP operator since
October 2016. Other relevant experience, qualifications and skills include:

Email:
brucewinter@hotmail.co.nz

Factory/Compliance Manager of fish factory at Rekohu/Waitangi Seafood’s between
2007 to 2011. Duties included staff coordination, organising and documentation of
processing, storage and shipment of product, and also included management of the
company’s Risk Management Programme (MAF Food Safety)
Experience in building and installing pivot irrigation units for PGG Plumbing and
Irrigation, NZ between 2003-2004
Various other experience as fuel tanker driver, bar manager, fishing boat deckhand
and farmhand on dairy farm including skills in building, landscaping, chemical
spraying, operating machinery and commercial fishing
Qualified fire fighter volunteering at the Chatham Island’s Fire Brigade and operating
the New Zealand Fire Service electronic certification system. Passed NZFS courses in
basic rural firefighting, breathing apparatus recertification, MVA pump rescue tender
and Volunteer recruit Pre TMS
Filtec Training on water treatment plant operation in Nov 2017.

Work Phone: 03 305 0682

•

•
•
•

•
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Training Activities
Name / Organisation /
Role

Training Activity

Trainer

Date

Duration

Kirsten Norquay

•

IPWEA Conference

IPWEA

December 2020

3 days

Stantec NZ

•

Water NZ Conference

Water NZ

November 2020

3 days

Water Engineer

•

Water NZ Conference

Water NZ

19-21 Sept 2018

1 day

•

Water NZ Drinking Water
Workshop

Water NZ

19 Sept 2017

1 day

•

Borehead
Training

Stu Clarke

8 Sept 2017

4 hours

•

Site Safe
Passport

Site Safe

6 April 2016

1 hour

•

Ethics
and
Business
Conduct
for
Global
Employees

Stantec

14 Dec 2017

1 hour

•

Process Control and
Instrumentation Modules
1-3

MWH

2015

3 hours

•

Safety in Design Training

MWH

2015

1 day

Richard Bennett

•

Water NZ Conference

Water

NZ

Stantec NZ

•

Water NZ Drinking Water
Workshop

Water

NZ

Sept 2015 & Sept
2017
19 Sept 2017

3 days per
conference
1
day

•

Borehead
Training

Stu

8

5

•

Ethics
and
Business
Conduct
for
Global
Employees

Stantec

14 Dec 2017

1 hour

•

Safety in Design Training

MWH

2015

1 day

•

2021
Ethics
Cybersecurity

and

Stantec

14 July 2021

1 hour

•

Legionella Management
and Treatment

USEPA

28 January 2020

1

hour

•

Impact of COVID-19 on
Water and Wastewater
Utilities

Stantec

7

May

2020

1

hour

•

Water NZ Drinking Water
Workshop

Water

NZ

17

Sept

2019

8

hours

•

Water NZ Conference

Water

NZ

18-20 Sept 2019

3

days

•

Engineer’s & Contractor’s
Representative NZS 3910

IPWEA

7-8 May 2019

2 days

Water Engineer

Andrew Wong
Stantec NZ
Water Engineer

Security
Consultants

Security
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Sept

2017
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Stantec
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Name / Organisation /
Role
Phil Holt

Training Activity

Trainer

Date

Duration

To be confirmed

Fulton Hogan
Contract Manager

Danny Whaitiri

•

Filtec Onsite Training at
Kaingaroa

Filtec

7 Nov 2017

2 hours

•

Filtec Onsite Training at
Waitangi and Kaingaroa
WTPs

Filtec

7 & 8 Nov 2017

2

•

NZQA unit 6401 and 6402
– Provide First Aid and
Provide
Basic
Life
Support

NZQA

21

Jan

2017

Not
specified

•

NZQA Unit 5627 Operate
as a Traffic Controller
(TC) for low volume and
Level 1 roads

NZQA

1

Nov

2015

Not
specified

•

National Certificate in
Water
Reticulation
(Service Person)Level 3
Wastewater and also
Level 3 Water

NZQA

18 June 2013

Not
specified

•

Filtec Onsite Training at
Waitangi and Kaingaroa
WTPs

Filtec

7 & 8 Nov 2017

2

hours

•

Growsafe
Introductory
Certificate
–
for
Management
of
Agrichemicals

NZ
Agrichemica
l Education
Trust

19

Sep

2017

3

hours

•

St
Johns
First
Recertification

St

2

Sept

2017

8

hours

•

Accelerated
Business
Growth Programme, NZ
Trade and Enterprise

Aoraki
Developmen
t Trust

July 2012

•

NZQA unit 3288 - Load
Water and Additives for
Aerial Operations and
NZQA 20388 – Work
Safely with Aircraft at
Emergency Incidents

PF Olsen Ltd

6

•

Work Safely in the
Construction Industry

Elmo
Accredited

2012

NZ

9/5/2009

Self Employed
• Kaingaroa WTP –
Main Operator

Russell Philips
Chorus/Downer
• Waitangi WTP Main Operator &
Sampler
• Kaingaroa WTP –
Sampler

Bruce Winter
Fulton Hogan
Backup Operator

Aid
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John

Fire

Sept

hours

Not known

2009

6

hours

Not known

Stantec
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Name / Organisation /
Role

Training Activity

Trainer

•

MVA
PRT
Rev4602
firefighting qualification

•

TAPs Qualified Firefighter

Date

Duration

7-10 Sept 2007

1 day

Service
NZ
Fire
Service

3 days
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Appendix G Supporting Reports

Appendix G SUPPORTING REPORTS
This Appendix includes:
•

Schedule 1 of MoH Funding Agreement Variation. CIC has a copy of the full funding agreement

•

TM-1 – Kaingaroa Water Intake Extension

•

TM-2 – Kaingaroa WTP Upgrade

•

TM-3 – Waitangi WTP Upgrade

•

TM-4 – MPA Bore Investigations

•

TM-5 – Kaingaroa and Waitangi WTP Telemetry and Data Reporting Upgrade

•

TM-6 – Waitangi WWTP Drone Survey
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Technical Memo

Stantec-TM- 1a

Client:

Chatham Islands Council

Project:

Kaingaroa WTP Intake

Date issued:

2 March 2021

Project Task:

Extent Intake Pipe into Deeper Water

Prepared by:

Annika Grant

Subject:

Specifications for Supply and Installation

Reviewed by:

Kirsten Norquay

of Pipework

Approved by:

Richard Bennett

This Technical Memo has been prepared for the benefit of Chatham Islands Council. No liability is accepted by this company or any
employee or sub-consultant of this company with respect to its use by any other person.
This disclaimer shall apply notwithstanding that the Technical Memo may be made available to Chatham Islands Council and other
persons for an application for permission or approval or to fulfil a legal requirement.

1 Introduction & Purpose
The current water intake for Kaingaroa WTP from Lake Rangitai is installed in a shallow, silty part of the lake,
approximately 150m from the lake shore. The water level of Lake Rangitai recedes during summer months and times of
low rainfall leaving the water intake location dry. Therefore, a trench was dug from deeper water of the lake to the water
intake location to ensure year-round water supply. The raw water turbidity is high at times and the trench requires regular
deepening using a digger to avoid siltation. To improve water quality, specifically raw water turbidity, and to ensure yearround water supply to the community, it is proposed to relocate the water intake into deeper water by lengthening the
water intake pipe.
The purpose of this memo is to specify the equipment and work required to extend the water intake into deeper water of
Lake Rangitai to reduce the turbidity in the raw water. The existing suction pipe requires an extension of about 600m
through shallow water into the deeper part of Lake Rangitai.
This memo is written on the basis that Fulton Hogan (the maintenance contractor for CIC) is carrying out the physical
works.

2 Current Intake and Proposed Changes
2.1

Current Intake

Currently, the raw water pump station is located on the shore of Lake Rangitai. The pump station has no mains power
connection, and the water pump is powered via a diesel generator and a hydraulic system. The water pump sucks raw
water from the water intake and pumps the water approximately 8km to Kaingaroa WTP. It is proposed to extend the
suction pipe from the current water intake location by approximately 600m into deeper water.
The pump station location is not altered with the proposed works.
The existing suction pipe is a grey DN90 uPVC with an internal diameter of 80mm which is laid above ground and
secured to the silty surface using wooden stakes. At the end of the uPVC pipe, a check valve is connected via a flange
connection. A black flexible steel reinforced rubber hose is attached to the other side of the check valve via flange
connection. A floating intake structure with a submerged stainless-steel pipe is attached to the flexible hose.

2.2

Proposed Changes

To extend the intake into deeper water, the exiting uPVC pipe will be extended by joining Iplex Rural Black PE100 DN90
the existing uPVC pipe using Iplex Plasson Line 7 fittings. The additional PE100 pipe length required is approximately
600m and is joined in the deeper water to the relocated existing floating intake structure.
The PE100 pipe will be joint using Iplex Plasson Line 7 fittings to provide strong, durable and water-tight connections that
will not dislodge through movement of the pipe. The existing uPVC will be connected to the new PE100 pipe using a
solvent cement glued Iplex Novakey threaded socket which can be attached to a threaded Plasson Line 7 fitting.
Immediately after this joint, a concrete pipe restraint will be installed to avoid any movement at the joint or along the
existing uPVC pipe.
A blank capped stainless-steel ball valve will be installed close to the concrete restraint for filling of the pipe during
commissioning. There is an existing venting point at the high point at the pump station location.
At the transition into deeper water on the lake edge, a stainless-steel check valve and a Plasson Line 7 coupling will be
installed to allow for disconnection of the floating section of the pipe and the intake structure for maintenance purposes.
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A new stainless-steel check valve will be installed directly at the floating intake structure via a flange welded to the
existing stainless-steel pipe. The floating section of the PE100 pipe in deeper water will float by itself due to the specific
gravity of PE100 pipe being less than water. The intake structure requires an anchor to secure the intake into place.
As part of the pipe extension, an upgrade of the raw water pump, motor and hydraulic oil pump is required. The existing
diesel generator and the oil reservoir will remain unchanged. The new pump system will be transferring the same flow as
the existing, i.e. 7.2 m3/hr. Pump run-hours will be required to increase to meet rising future water demand.
The new pump system will be longer than the existing. The new pump system will fit on the existing concrete plinth but a
new steel frame as support will be required. The frame is to be manufactured by Futon Hogan to suit the new pump and
motor system.
The aerial photograph in Figure 1 shows the current intake location and the approximate alignment of the intake pipe
extension into deeper water.

New water intake location

Proposed new suction pipe
alignment

Current water intake location

Pump station location

Figure 1: Intake Pipe Extension (Google Earth)
The photograph in Figure 2 shows the current water intake arrangement within Lake Rangitai.
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Figure 2: Current Water Intake Arrangement within Lake Rangitai

3 Work Required
Work required includes the supply, installation, pressure testing (where applicable) and commissioning of the pipework
and fittings associated with the modifications of the intake location. It also includes the supply installation and
commissioning of the new pump system.
The detailed work items are listed in Attachments A to E.
Specifications for the installation are included in Attachment F.
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Technical Memo
Attachment A - Work Required
Table A-1 Mechanical Work
Item

Description

1

Pipe extension

Supply and install ~600m of PE100 pipe above ground using Plasson Line 7
fittings and join onto existing uPVC pipe at the current water intake location

2

Pipe restraint

Fix PE100 pipe to lake floor along shallow parts with crossed H4 treated,
pointed wooden stakes at ~3.0m spacing (same as existing pipe was fixed)

3

Concrete pipe restraint

Supply and install 4 x 1.8m pointed 150Ø H5 treated timber posts with 4 x
R12 stirrups encased in concrete around coupling in PE100 pipe close to
joint with uPVC pipe to protect rubber rings in uPVC from movement

4

Check valves

Supply and install two new female threaded stainless-steel check valve at
the joint of PE100 pipe to intake structure and on transition between floating
and supported PE100 pipe.

5

Ball valve

Supply and install new ball valve on threaded tee in PE100 pipe for priming
of the line prior to commissioning

6

Relocation of existing intake
structure

De-attach existing intake structure from uPVC pipe and remove steel wire
reinforced hose and check valve. Weld stainless steel flange to stainlesssteel pipe at intake structure. Connect flange to threaded flange connected
to female threaded stainless-steel check valve on PE100 pipe

7

Anchor intake structure

Anchor intake structure to lake floor in deeper water – allowing for expected
water level fluctuations

8

Pump Frame

Manufacture frame for new pump (approximate length of pump and motor
system = 1,345mm) (Refer to pump dimensions in Attachment E)

9

Pump, hydraulic motor and
oil pump

Supply and install new raw water pump, hydraulic motor and oil pump
(supplied by Pump & Valve – refer to Attachment E for details)
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Attachment B – Parts List
Order Code

Description

Quantity

1

340.90PN12.5.100

Iplex rural black PE100 pressure pipe (100m coil length)

600m (6 coils @ 100m)

2

ODF2510.90

Iplex Plasson Line 7 coupling

7

3

ODF2513.90

Iplex Plasson Line 7 male threaded adaptor

3

4

ODF2506.90

Iplex Plasson Line 7 female threaded adaptor

1

5

P-ANCP

80NB SS BSP 3pc Spring Check 316

2

6

P-ANCP

80NB SS BSP Flange TD

1

7

P-ANCP

80NB SS BPS Hex Nipple 316

2

8

P-ANCP

80NB x 10 SS Pipe Flange

1

9

2503.90.80

Iplex Plasson Line 7 Female Threaded Tee

1

10

80NB SS BSP 316 Ball Valve with blank cap

1

11

DSSS080P

Dressing Set SS 80Ø 65mm Bolts Potable EDPM Gasket
Blue TD

2

12

813.80

Iplex Novakey-U Pressure Valve Socket Solvent Cement
x Male BSP Joint (F&M)

1

13

Solvent cement glue

1 kit

14

50 x 50mm pointed wooden stakes H4 tanalised –
min.1.0m long

~400 (2 each 3.0m)

15

Anchor for floating intake structure

1

16

M6 x 120 stainless steel bolts

~200

17

150mm diameter pointed H5 treated timber posts – 1.8m
long

4

19

RMCB562R2CD1P Roto Pump (to be supplied by Pump
& Valve)

1

1x H Series Hydraulic Motor and 1SP Oil Pump (4.2cc,
58Nm, 360rpm (to be supplied by Pump & Valve)

1

DN80 uPVC pipe to extent existing for connection to new
pump

~1m

20
21

Motor:MSO-101-1700-009
Pump: MSP1GP10010241
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Attachment C – Proposed Works Sketches
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164

165

166

167

50 x 50mm pointed wooden stakes H4
tanalised – min.1.0m long

M6 x 120 stainless steel bolts
at cross point

Ground level

Iplex Rural
Black PE100
DN90
pressure pipe

168

Attachment D – Plasson Line 7 Product Assembly Guide & How I Solvent Cement Joint
PVC Pipes
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Plasson Line 7 mechanical compression fittings
RURAL BLACK
and BLACKLINE.
Line 7 fittings
PLASSON
are an internationally recognised range of pressure rated
compression fittings, for use with Iplex BLUELINE™, GREENLINE™, REDLINE™, RURAL

Code Explanation
Type of fitting

BLACK™, BLACKLINE™ PN16 and Iplex EFFLUENT PIPE. PLASSON Mechanical fittings are
rated to PN16 except as listed in the tables below. PLASSON Line 7 fittings can also be used

2510-40

16

Bar

Compatible OD (mm) size of pipe

on 20mm or 25mm (Nominal ID size) Iplex ALKATHENE™ low density polyethylene
pipe. Plasson fittings offer effective joint security for metric OD polyethylene pipe and form
a seal without distorting the pipe or restricting the pipe bore. A large range of threaded
fittings and accessories make PLASSON a versatile product range and allow compatability
with other pipe materials.
See the Iplex Product Catalogue in the Resources section of the Iplex NZ Website for
our complete Plasson Fittings Range

Plasson "Line 7" Compression Fittings (20 - 110mm)
90 Elbowº

Female Threaded Adapter
Code
2501.20
2501.25
2501.32
2501.40
2501.50
2501.63
2501.90
2501.110

Size mm
20
25
32
40
50
63
90
110

90mm: 10 Bar
110mm: 6 Bar

Slip Coupling
Size mm x BSP
20 x 1/2”
25 X 3/4”
32 x 1”
40 x 11/4”
50 x 11/2”
63 x 2”
75 x 21/2”
90 x 3”
110 x 4”

Code
2502.20
2502.25
2502.32
2502.40
2502.50
2502.63

Code
2507.20
2507.25
2507.32
2507.40
2507.50
2507.63

Size mm
20
25
32
40
50
63

Size mm x BSP
20 x 1/2”
25 X 3/4”
32 x 1”
40 x 11/4”
50 x 11/2”
63 x 2”

Female Threaded Elbow 90º

40 - 63mm: 12.5 Bar

Code
2508.20
2508.25
2508.32
2508.40
2508.50
2508.63

Female Threaded Tee
Code
2503.20.15
2503.25.20
2503.32.25
2503.40.32
2503.50.40
2503.63.50
2503.75.65
2503.90.80
2503.110.100

Size mm x BSP
20 x 1/2”
25 X 3/4”
32 x 1”
40 x 11/4”
50 x 11/2”
63 x 2”
75 x 21/2”
90 x 3”
100 x 4”

Size mm x BSP
20 x 1/2”
25 X 3/4”
32 x 1”
40 x 11/4”
50 x 11/2”
63 x 2”

Code
2509.20
2509.25

Code
2504.20
2504.25
2504.32
2504.40
2504.50
2504.63
2504.90
2504.110

Size mm
20
25
32
40
50
63
90
110

Reducing Tee 90º
Code
2505.25.20
2505.32.25
2505.40.32
2505.50.40
2505.63.50
2505.75.63

Size mm
25 x 20
32 x 25
40 x 32
50 x 40
63 x 50
75 x 63

Size mm
20
25
32
40
50
63

Designed for retrofit “slip” assembly into an existing pipeline

Universal Coupling
Code
2512.25x15-22
2512.25x20-27
2512.25x27-35
2512.32x27-35
2512.50x35-50

Size mm
20 x 15 to 22
25 x 20 to 27
25 x 27 to 35
32 x 27 to 35
50 x 35 to 50

50mm: 10 Bar
Adapts “metric OD” PE pipe to PVC, steel, copper and
imperial OD LDPE or HDPE, within the OD size ranges above

Male Threaded Adapter
Code
2513.20
2513.25.15
2513.25
2513.32
2513.40
2513.50
2513.63
2513.75.65
2513.90
2513.110

Wingback Female Adapter
Size mm x BSP
20 x 1/2”
25 X 3/4”

Tee 90º

1

Code
2511.20
2511.25
2511.32
2511.40
2511.50
2511.63

Male Threaded Elbow 90º

Slip Tee 90º

90mm: 10 Bar
110mm: 6 Bar

Code
2506.20
2506.25
2506.32
2506.40
2506.50
2506.63
2506.75.65
2506.90
2506.110

Size mm x BSP
20 x 1/2”
25 X 1/2”
25 x 3/4”
32 x 1”
40 x 11/2”
50 x 11/2”
63 x 2”
75 x 21/2”
90 x 3”
110 x 4”

Female Threaded Branch Saddle
Coupling
Code
2510.20
2510.25
2510.32
2510.40
2510.50
2510.63
2510.75
2510.90
2510.110

Size mm
20
25
32
40
50
63
75
90
110

Universal Slip Repair Coupling
Iplex Code
3511.24-28
3511.31-35
3511.40-43
3511.48-51
3511.60-64
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Size mm x mm
24 x 28mm
31 x 35mm
40 x 43mm
48 x 51mm

25 - 63mm: 12.5 Bar
75 - 110mm: 10 Bar

Code
2519.25.20
2519.32.25
2519.40.25
2519.50.15
2519.50.20
2519.50.25
2519.50.32
2519.63.15
2519.63.20
2519.63.25
2519.63.32
2519.63.40
2519.75.25
2519.75.50
2519.90.25
2519.90.50
2519.110.25
2519.110.32
2519.110.40

Size mm x BSP
25 x 3/4”
32 X 1”
40 x 1”
50 x 1/2”
50 x 3/4”
50 x 1”
50 x 11/4”
63 x 1/2”
63 x 3/4”
63 x 1”
63 x 11/4”
63 x 11/4”
75 x 1”
75 x 2”
90 x 1”
90 x 2”
110 x 1”
110 x 11/4”
110 x 11/2”

60 x 64mm

RURAL Plastic Pipelines Systems

Reducing Coupling
Code
2523.25.20
2523.32.25
2523.40.32
2523.50.40
2523.63.50
2523.75.63
2523.90.75
2523.110.90

Plug Adapter

End Plug
Size mm
25 x 20
32 x 25
40 x 32
50 x 40
63 x 50
75 x 63
90 x 75
110 x 90

Code
2531.20
2531.25
2531.32
2531.40
2531.50
2531.63
2531.75
2531.90
2531.110

Size mm
20
25
32
40
50
63
75
90
110

12.5 Bar

110mm x 75mm: 10 Bar
110mm x 90mm: 10 Bar
Reduces the size of
any Plasson Line 7
mechanical socket

Size mm
25 x 20
32 x 25
40 x 32
50 x 40
63 x 50
75 x 63
90 x 75
50 x 40
63 x 25
63 x 32
63 x 40
63 x 50
75 x 63
110 x 63
110 x 75
110 x 90

Barrel Union Threaded Male Adapter

75mm: 12 Bar

Shouldered Adapter
Code
2525.63
2525.110

Size mm
63
110

Code
2572.25.15
2572.25.20
2572.32.15
2572.32.20
2572.32.25
2572.40.25
2572.40.32
2572.40.40
2572.50.25
2572.50.32
2572.50.40
2572.50.50
2572.63.25
2572.63.32
2572.63.40
2572.63.50
2572.63.65
2572.75.40
2572.75.50
2572.75.65
2572.75.80

Size mm x BSP
25 x 1/2”
25 X 3/4”
32 x 1/2”
32 x 3/4”
32 x 1”
40 x 1”
40 x 11/4”
40 x 11/4”
50 x 1”
50 x 11/4”
50 x 11/2”
50 x 2”
63 x 1”
63 x 11/4”
63 x 11/2”
63 x 2”
63 x 21/2”
75 x 11/2”
75 x 2”
75 x 21/2”
75 x 3”

Size mm
20
25
32
40
50
63

Code
2579.20
2579.25
2579.32
2579.40
2579.50
2579.63

Size mm
20
25
32
40
50
63

Code
2550.40.75
2550.63.125

Size mm
40 to 75
63 to 125

Modular Adapter

Reducing Set
Code
2524.25.20
2524.32.20
2524.32.25
2524.40.25
2524.40.32
2524.50.25
2524.50.32
2524.50.40
2524.63.25
2524.63.32
2524.63.40
2524.63.50
2524.75.63
2524.110.63
2524.110.75
2524.110.90

Code
2530.20
2530.25
2530.32
2530.40
2530.50
2530.63

Wrench

Designed for use with Plasson Line 7 fittings only

Chamfering Tool
Code
2555.20.63

Size mm
25 to 63

Plasson Threaded Fittings
Threaded Tee

Threaded Nipple

16 Bar

Code
2516.15
2516.20
2516.25
2516.32
2516.40
2516.50

Size BSP
1/2”
3/4”
1”
11/4”
11/2”
2”

1/2” - 1”: 16 Bar
11/4” - 4”: 10 Bar

Size BSP
1/2”
3/4”
1”
11/4”
11/2”
2”

Code
2515.15
2515.20
2515.25
2515.32
2515.40
2515.50

Size BSP
1/2”
3/4”
1”
11/4”
11/2”
2”

16 Bar

Threaded Elbow

Threaded Reducing Bush
Code
2517.20.15
2517.25.15
2517.25.20
2517.32.15
2517.32.20
2517.32.25
2517.40.15
2517.40.20
2517.40.25
2517.40.32
2517.50.15
2517.50.20
2517.50.25
2517.50.32
2517.50.40
2517.65.50
2517.80.25
2517.80.32
2517.80.40
2517.80.50
2517.80.65
2517.100.50
2517.100.80

1/2” - 1”: 16 Bar
11/4” - 2”: 10 Bar

Threaded Reducing Nipple
Code
2514.15
2514.20
2514.25
2514.32
2514.40
2514.50

Size mm
3/4” x 1/2”
1” x 1/2”
1” x 3/4”
11/4” x 1/2”
11/4” x 3/4”
11/2” x 1”
11/2” x 1/2”
11/4” x 3/4”
11/2” x 1”
11/2” x 11/4”
2” x 1/2”
2” x 3/4”
2” x 1”
2” x 11/4”
2” x 11/2”
21/2” x 2”
3” x 1”
3” x 11/4”
3” x 11/2”
3” x 2”
3” x 21/2”
4” x 2”
4” x 3”

RURAL Plastic Pipelines Systems

1/2” - 1”: 16 Bar
11/4” - 2”: 10 Bar

Size mm
3/4” x 1/2”
1” x 1/2”
1” x 3/4”
11/4” x 1/2”
11/4” x 3/4”
11/4” x 1”
11/2” x 11/2”
11/4” x 13/4”
11/2” x 1”
11/2” x 11/4”
2” x 1/2”
2” x 3/4”
2” x 1”
2” x 11/4”
2” x 11/2”

Code
2530T.15
2530T.20
2530T.25
2530T.32
2530T.40
2530T.50

Size BSP
1/2”
3/4”
1”
11/4”
11/2”
2”

Threaded Plug

Threaded Socket

1/2” - 1”: 16 Bar
11/4” - 2”: 10 Bar

Code
2518.20.15
2518.25.15
2518.25.20
2518.32.15
2518.32.20
2518.32.25
2518.40.15
2518.40.20
2518.40.25
2518.40.32
2518.50.15
2518.50.20
2518.50.25
2518.50.32
2518.50.40

Code
2521.15
2521.20
2521.25
2521.32
2521.40
2521.50
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Size BSP
1/2”
3/4”
1”
11/4”
11/2”
2”

16 Bar

1

10 16
to

Valves
Quick
Coupling
Valve
(10 Bar Rating)

Valve
(10 Bar Rating)

Order Number

Size (mm)

2711

20 (3/4”)

2712

25 (1”)

2731

20 (3/4”)

2732

Riser Key
(10 Bar Rating)

Compression
Stopcock
(16 Bar Rating)

Angle
Seat Valve
(8 Bar Rating)

Check
Valve Insert
(16 Bar Rating)

compatible with GREENLINE, REDLINE™ and ALKATHENE™ pipes

2713

•

ideal for wash down areas and filling spray tanks

•

economical BSP female threaded valve

•

small size and rugged polypropylene body make it ideal for use
around the farm.

•

bayonet type fitting used on end of hose to turn on PLASSON quick
coupling valves

(Used with 2712)

to

Bar

2741.20

20

•

direct connection to GREENLINE, REDLINE™, RURAL BLACK and
20mm and 25mm ALKATHENE™ pipe

2741.25

25

•

no more leaking threaded joints

•

cost effective – do away with threaded adapters,
to connect valve to the pipe.

•

economical BSP male threaded valve

•

rugged polypropylene construction to take the knocks

•

full-bore flow performance when the valve is open

•

check valve designed to be inserted into 25mm PLASSON fittings

•

compatible with REDLINE™, RURAL BLACK, BLACKLINE PN16 and
20mm ALKATHENE™ pipes

•

used for backflow protection.

155 x 200 x
200 high

•

house and protect valves and meters

•

tough polyethylene construction

155 x 200

•

snap on lid for easy access

•

colour coded lids for asset identification

2741.32

32

2735.32

32 (11/4”)

2735.40

40 (11/2”)

2735.50

50 (2”)

2720.25

193*
Valve Box

instant on/off water supply valve

•

10 16

25 (1”)

10 to 16 Bar Valves

•

Bar

193LIDGR**
193LIDBL***

25

155 x 200

Notes: *Valve box only - no lid **Green lid *** lue lid

Technical Specifications
Fittings
•
Body - polypropylene - food grade polymer
•
Backing nut - polypropylene - food grade polymer
•
Split ring - acetyl
•
‘O’ ring - nitrile rubber (70 Shore A.NBR)
Saddles
•
Reinforcing ring on BSP threaded outlets - stainless steel
•
Nuts - stainless steel
•
Bolts - stainless steel
•
Threads - B.S.P. standard

2
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Code Explanation

RURAL BLACK and BLACKLINE.

Type of fitting

Plasson Line 7 Fittings (20mm - 63mm)- Assembly Instructions
General Instructions

2510-40

16

Compatible OD (mm) size of pipe

Follow these assembly Instructions for a secure, leakproof connection to last a lifetime.

Bar

•

Ensure the pipe end to be inserted into the fitting, and the fitting itself, are both totally free of
dirt, grit, scratches and any other damage

•

Do not overtighten the Backing Nut when closing. NEVER use wrenches with handle lengths
longer than 22cm – excessive torque during tightening can spread the Backing Nut cone and
result in pullouts.

•

If fittings are reused, ensure the Split Grip Ring is sharp and can bite into thepipe to avoid pull
outs. Alternatively replace the Split Grip Ring.

Step 1

Note: Use PTFE tape for all threaded connections.

Step 1

1. Cut the pipe square and remove burrs. It is good trade practice to chamfer (with a file or Plasson
2555 chamfering tool) and lubricate the pipe ends. (use Medlube or an approved equivalent).
Chamfering and lubrication will ease insertion, particularly for sizes DN 40, DN 50 and DN 63,
however these steps are optional.

2. Undo the nut up to the last thread. Do not remove the Backing Nut from the fitting body.

Step 2

Step 3

3. Twist the pipe into the fitting through the Backing Nut and through the Split Grip Ring until
it meets the first resistance – pushing against the captive O-ring. Then push and twist the pipe
through and past the O-ring until it stops at the pipe stop inside the fitting – the final stop.

4. Firmly hand tighten the Backing Nut. Use a Plasson “C-Ring” wrench for a further half turn past
hand tight for final tightening of fittings, for diameters DN40, DN 50 and DN 63. The full hydraulic
seal is achieved when the pipe passes through the O-ring. Nut tightening is only to achieve pullout
resistance – the hydraulic seal is automatically created when the pipe is pushed past the captive
O-ring.

20mm - 63mm
Maximum operating
pressure at 20ºC

Step 4

PLASSON

Pipe Stop

Backing Nut

Technical Specifications
Fittings
•
Body - polypropylene - food grade polymer
•
Backing nut - polypropylene - food grade polymer
•
Split ring - acetyl
•
‘O’ ring - nitrile rubber (70 Shore A.NBR)

Pipe

Body

Saddles
•
Reinforcing ring on BSP threaded outlets - stainless steel
•
Nuts - stainless steel
•
Bolts - stainless steel
•
Threads - B.S.P. standard

3

16 Bar

‘O’ Ring
Split Grip Ring
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RURAL Plastic Pipelines Systems

10 16

16
10 16

COMPRESSION FITTINGS for GREENLINE, REDLINE™,

to

Bar

Valves

to

Code Explanation

RURAL BLACK
and
BLACKLINE.
Plasson
Line 7
Fittings
(75mm - 125mm) - Assembly Instructions
Type of fitting

2510-40

General Instructions

Compatible OD (mm) size of pipe

BarBar

Cut the pipe, square. Unscrew the Backing Nut and remove the Split Grip ring. Reposition Backing Nut,
Follower Bush and O ring on the pipe, two diameters back. Lubricate pipe and O ring, with Medlube.

Push the pipe fully into the fitting body, up to the internal stop. Push the O ring and Follower Bush forward
until they rest against the fitting (They will not enter the body of the fitting).

Tighten the Backing Nut to drive the Follower Bush and O ring together, right into the fitting until the
Follower Bush is flush with fitting mouth. Use a Plasson C ring spanner to assist as needed.

Fully unscrew the Backing Nut, and pull back along the pipe.

Now, open the Split Grip Ring and place directly over and onto the pipe, with the lugs and flat end, facing
and touching the Follower Bush.

Firmly tighten the Backing Nut with only a Plasson “C-ring” spanner. (Max handle length = 46cm) Do not
overtighten.

Technical Specifications

75mm - 125mm

Fittings
•
Body - polypropylene - food grade polymer
•
Backing nut - polypropylene - food grade polymer
•
Split ring - acetyl
•
‘O’ ring - nitrile rubber (70 Shore A.NBR)

Maximum operating
pressure at 20ºC
PLASSON

16 Bar

Pipe Stop

Backing Nut

Saddles
•
Reinforcing ring on BSP threaded outlets - stainless steel
•
Nuts - stainless steel
•
Bolts - stainless steel
•
Threads - B.S.P. standard

Follower Bush
Pipe

Body
‘O’ Ring
Split Grip Ring

RURAL Plastic Pipelines Systems
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Assembly Instructions
Modular Adaptor (2579 Series)

1

2

The modular adaptor may be used with a wide
variety of Plasson Series 7 compression fittings.
Tee fittings are shown for illustration purposes.

Remove nut and split ring and set them aside.

3

4

Assemble adaptor on fitting body, hand tighten
nut then add 1/2 turn with Plasson wrench.
The nut need not reach the last thread for an
effective seal.

Repeat procedure with a second fitting body.

5

The assembly is ready for a third fitting or for nut
and split ring.

5
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Assembly Instructions
Reducing Set - (2524 Series) 63mm to 20mm and
combinations
1. Remove nut from fitting and discard white split ring.
2. Slide nut, grey nut reducer(s) and white split ring from
set onto the pipe as shown.
3. Make a mark on the pipe to depth of Reducing Bush.
4. Push pipe into bush up to the mark you have made.
5. Push reducing bush and pipe into body of the fitting
until the shoulder of the reducing bush reaches the end
of the fitting. Some lubricant at this point would be of
help.
6. Draw the split ring and grey nut reducer(s) close to the
body of the fitting.
7. Hand tighten and a maximum half turn past hand
tight with a Plasson wrench. Maximum handle length
22cm.

Reducing Set - (2524 Series) 110 mm to 63mm and
1. Cut pipe square, remove burrs.
combinations
2. Remove nut from fitting and discard white split ring.
3. Insert reducing adaptor into fitting body. It will be
stopped by the resistance of the internal o-ring.
4. Reposition nut onto fitting body.
5. Tighten nut with a wrench to push the reducing
adaptor in through the o-ring until its shoulder abuts
fitting bushing.
6. Unscrew nut from fitting.
7. Mount the nut, nut reducer and 63 white split ring
(with large end facing the fitting) on the pipe.
8. Twist the pipe into the reducer through the seal to the
pipe stop. Lubrication and chamfering of the pipe end
will ease insertion of the pipe. Use a silicone lubricant.
9. Slide split ring to abut the reducer.
10. Hand tighten nut firmly and a further 1/2 turn with
a Plasson wrench or a wrench with maximum handle
length of 22cm.
6
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Assembly Instructions
Slip Repair Coupling (2511 Series)

1

2

Lift pipe end and slip nut, split ring and body
fully onto pipe as shown.

Mark insertion depth on pipe ends.
Lubricate o-rings with inert lubricant.

Lift other pipe end and slip remaining nut and
split ring onto it.

3

4

Realign pipe ends, then twist and push coupler
body into place, ensuring that the insertion depth
lines meet fittings body.

Assemble nuts on fitting body, hand tighten
firmly then add 1/2 turn with Plasson wrench
or wrench handle with length not exceeding
22cm.

Position split rings adjacent to body.

7
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Assembly Instructions
Universal Slip Repair Coupling (3511 Series)

1

2

Mark pipe insertion depth

Insert the pipe

3

Tighten the nut

Universal Coupling (2512 series)
1. Remove any unsound material adhering to the pipe.
2. Select correct fitting using the Plasson gauge to
measure the pipe.
3. Cut and de-burr pipe as necessary.
4. Slide the Plasson Universal Adaptor fitting end onto
the pipe until the first resistance point.
5. Tighten the nut against the body. Final tightening to be
done with a Plasson wrench or similar.
6. Assemble the metric PE joint following the standard
fitting instructions.
195
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More products
from Iplex Pipelines
NOVADRAIN
DRAIN WASTE & VENT SYSTEMS

SUPERSTORM™ & STORMFIT
PVC STORMWATER DUCT SYSTEM

NEXUS™ HI-WAY
ROAD DRAINAGE SYSTEM

NOVAKEY™
uPVC PRESSURE SYSTEMS

WHITE & BLUE RHINO™
HIGH IMPACT mPVC PRESSURE PIPE

BLUELINE
MEDIUM DENSITY POLYETHYLENE PIPE
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POLYETHYLENE PRESSURE PIPE
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LOW DENSITY POLYETHYLENE PIPE

NOVATUBE
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Introduction
G’day—I’m Percival Vincent Cuttingsworth, but all my
friends call me ‘Pipeline Percy’!
A few years ago the people at Iplex Pipelines asked me
to write a book on ‘How I Install PVC Pipes’. They tell
me that it went down really well and I have become an
overnight star!
They asked me to write another book on ‘How I
Solvent Cement Joint PVC Pipes’, correctly – adding
in much more fine detail. Apparently some operators
don’t know how to do it and they always ask Iplex
for help. I have based the procedure on what I know
works in the field; I also researched the world to see
how others do it too.
If followed, these guidelines will help you to get it right
and to help you do it right – first time!
There are other places that you can go to download
Standards and Guidelines too. I will mention those
along the way.
I hope this helps you.
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Recommendations for use of
NOVAKEY PVC Cleaner Primer and
Solvent Cement
These recommendations apply generally to Apollo
Series 1 PVC-O pipes, White Rhino (Series 1) PVC-M
pipes, Novakey (Series 1) PVC-U pipes, Novadrain
PVC-U DWV pipes, Superstorm PVC- U Pipe, and
compatible Novakey or Novadrain PVC-U fittings.
The complete “Recommendations for Use”,
printed on each container of Novakey Cleaner
Primer, and Novakey PVC solvent cement and
the recommendations for use contained in these
guidelines must be adhered to.
INDUSTRY GUIDELINE DOCUMENTS
I strongly recommend you read other published
documents including:
Plastic Industry Pipe Association (PIPA).
– Guidelines for Solvent Cement Jointing of PVC pipe.
Australia New Zealand Standard.
– AS/NZS 2032 Installation of PVC Pipe Systems.
Novakey Cleaner Primer and Solvent Cement must
be used together with Iplex PVC pipe, to ensure
permanent leak free joints.
USE OF CLEANER PRIMER
Cleaner primer must be used to prime and clean
all jointing surfaces, prior to application of solvent
cement. NO EXCEPTIONS. Cleaner primer softens
the surface and is essential to a successful jointing
process.
Do not prepare the surface using sand paper as
contamination can occur.
Refer to Table 1 for recommended use volumes.
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SOLVENT CEMENT
No additive of any kind should be introduced to the
cleaner primer, or to the solvent cement. Ensure that
the solvent cement is in good condition and runs
freely from the brush. If the cement does not run
freely or appears “globular” or “tacky”, discard and
use fresh stock of solvent cement. Ensure that the
cement is within its recommended “use by” date.
Refer to Table 1 for recommended use volumes.
APPLICATOR SIZE
Use a brush or dauber that is properly sized for the
pipe or fittings you are joining. The applicator width
should be approximately 50% of the pipe diameter.
Disposable brushes are recommended for pipe
diameters larger than 100mm.
Refer to Table 2 for recommended brush widths.
BASIC PRINCIPLES OF SOLVENT
CEMENT WELDING
The joint surfaces must be softened and remain wet
with solvent cement during joint assembly.
Joint Services
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Sufficient solvent cement must be applied to fill the
gap between the pipe and fitting.
Sufficient Cement Coating

Assembly must be made while the surfaces are still
wet and the solvent cement is still fluid.
Surfaces must be assembled while they are still
wet and soft

Joint strength develops as the solvents evaporate
from the joint.
Bonded Surface

Fused and bonded surfaces of joined pipe and fitting
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LOW TEMPERATURE SOLVENT CEMENT JOINTING
In cold weather conditions, solvents penetrate and
soften the PVC surfaces much slower. Therefore, it
is more important to pre-soften the jointing surfaces
with cleaner primer. Because of slower evaporation
of the solvents a longer cure time will be necessary.
PERSONAL PROTECTIVE EQUIPMENT (PPE)
We recommend the use of disposable polyethylene
gloves when applying cleaner primer and solvent
cement fluids. When joining pipe and fittings, within
confined spaces, ensure good ventilation is present
or use of suitable breathing equipment.
HEALTH AND SAFETY CAUTION
Solvent cement and cleaner primer are highly
inflammable liquids and should be kept away
from all sources of ignition. They may be harmful
if swallowed or inhaled and may cause skin or eye
irritation. Avoid breathing the vapour, use in well
ventilated areas.
Seek medical attention immediately, if:
Swallowed: Give water to dilute, do not cause
vomiting.
Skin Contact: Remove contaminated clothing and
wash skin thoroughly with soap and water.
Eye Contact: Hold open and flood with water for at
least 15 minutes.
Do not contaminate any water supply.
Store containers in a cool place, dispose of empty
containers safely.
We recommend that you comply with all warning and
First Aid notices, displayed on container labels.
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Table 1 – Estimated Usage Guide

Number of joints for cleaner primer and solvent
cement
NOMINAL
DIAMETER DN

CLEANER PRIMER
(500ML)

SOLVENT CEMENT
(500ML)

15

1050

300

20

625

175

25

450

130

32

325

95

40

250

70

50

150

42

65

125

35

80

100

30

100

70

25

125

55

20

150

45

15

200

27

8

225

20

14

300

6

12

375

4

7

Table 2 – Recommended Brush Widths
PIPE NOMINAL DIAMETER DN

BRUSH WIDTH (MM)

100

50

125

75

150

80

200

100

225

125

300

150

375

200
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PVC Pipe and Fitting Preparation
STEP 1. CUT SPIGOT SQUARE AND DEBURR
Cut pipe square, ensure the pipe spigot and socket
are not damaged. Remove any burrs, sharp edges
and pipe shavings from the spigot and socket
using a file or reaming tool. Correct deburring of
the spigot avoids displacement of the cement from
the inside of the socket when the spigot is inserted
to make the joint. Failure to correctly deburr may
prevent full pipe penetration and/or cause the
detrimental accumulation of solvent cement at the
back of the joint.

STEP 2. APPLY WITNESS MARK
Measure the insertion
depth of the socket that
you are about to join.
On the spigot mark a
corresponding witness
mark with a pencil or
felt pen.
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STEP 3. TEST – DRY FIT THE JOINT
Check the spigot and socket for an interference fit
by dryfitting the joint. An interference fit must be
reached between approximately one to two thirds
of the socket depth determined by the witness mark
position.

STEP 4. APPLICATOR SELECTION
The brush should be large
enough to apply the solvent
cement within 30 seconds,
a disposable brush is
recommended for use. For
pipes larger than 100mm, it
may be necessary to decant
solvent cement into a larger
container to enable a large
brush to be used.
Refer to Table 2 for
recommended brush widths.
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Solvent Cement Welding Procedure
STEP 1. INSPECT CLEAN AND PRIME SURFACES
Cleaner primer fluid MUST BE used to clean and
prime all surfaces, it is essential to the jointing
process. The primer etches the PVC surface,
removes the gloss and softens for the solvent
cement’s effective bond. Ensure the spigot and
socket are clean and dry. Moisture contamination
may lead to future joint failure.
Apply cleaner primer to the spigot and socket with a
lint-free cloth (natural fibres) dampen the joint with
priming fluid. Use the correct personal protective
equipment at all times.

STEP 2. APPLY SOLVENT CEMENT
Using a suitably sized brush apply a full even coat of
solvent cement (down to the witness mark) to the
spigot and an even layer to the socket.
Apply a second full even coat to the spigot if required.
Excessive solvent cement on the outer OD can easily
be wiped away after assembly.
Ensure the entire surface is covered and are
“thoroughly wet” with cement before assembly.
As solvents evaporate faster from the exposed spigot
than from the socket a “dry” patch not lubricated by
wet solvent cement, may also prevent full insertion.
Ensure that excess solvent cement does not pond
at the back of the socket as pools of solvent may
continue to attack the PVC and weaken the pipe.
We recommend that you comply with all warning and
First Aid notices, displayed on container labels. Excess
or un-used solvent cement should never be returned
to the storage can.
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STEP 3. ASSEMBLE AND HOLD
While the cement is still wet quickly (within 1
minute), push spigot into socket up to the witness
mark. Make the joint in a single movement, push
the assembly home firmly. Do not stop as the bond
will start to set immediately. The final 10% of spigot
penetration is vital to the interference fit.
Hold the joint firmly without movement for at least
30 seconds.
Mechanical force will be required for larger joints, be
ready in advance. Pipe pullers, polyester straps or
come-alongs may be required, in order to apply a
winch or lever hold-force.
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STEP 4. EXCESS SOLVENT CEMENT
A consistent bead must be visible at the mouth of
the joint. Wipe off the excess solvent cement from
the outside, and where possible from the inside of
the pipe or fitting.

STEP 5. DO NOT DISTURB JOINT
Do not move the joint for at least 5 minutes, and
handle carefully for at least another hour after
jointing.
STEP 10. JOINT CURING
Allow the cement to fully cure before attempting
any site pressure testing.
Joint curing normally takes at least 24 hours @16-20°C.
Allow up to 48 hours cure time if the temperature is
less than 15°C.
Do not fill the pipe with water for at least one hour
after making the last joint.
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Pressure Testing
Once the joints have completely cured and when they
are anchored correctly, you can then fill the pipe with
water to complete a system pressure test.
Iplex have asked me to write another book on “How I
Pressure Test Pipes” so watch out for that booklet too.
In the meantime look for the pressure test procedure
from your contract documents, council code of
practices or follow the procedure in New Zealand’s
NZS 4404 Land Development and Subdivision
Infrastructure - Standard.
For Field Testing of Pipelines, go to Appendix C about
three-quarters the way through the book.
You need to follow the entire procedure starting at
clause C1.
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Well that’s it. It’s easy when you know
how! Always do it right the first time—
keep on joining ‘em pipes!
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Important Disclaimer
The information, opinions, advice and recommendations contained in this publication
are put forward with the main objective of providing a better understanding of
technical matters associated with pipeline design using Iplex Pipelines. Whilst all
reasonable care has been made in ensuring that the information contained in this
publication is accurate, this publication should not be used as the only source of
information by the reader. Reference should also be made to established
textbooks and other published material, and readers should not rely on the
information contained in this publication without taking appropriate
professional advice for their particular circumstances. Pipes
and fittings have been shown as typical configurations,
however, in some cases product dimensions may
vary or be changed without notice. In all
instances, the reader should contact
Iplex Pipelines for clarification
that the specific product is
appropriate for their
circumstances.
Iplex Pipelines NZ Limited

iplex.co.nz

Call 0800 800 262 or Fax 0800 800 804
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Auckland: Private Bag 92 114, 810 Great South Road, Penrose
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Existing Pump Dimensions
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Pump & Valve Quote:
1x RMCB562R2CD1P Roto Pump with the following features:
• Robust cast iron body, HCP stainless steel rotor and shaft and nitrile stator
• 2 x heavy duty cardin joints (to remove the elliptical motion)
• Silicon carbide hard faced mechanical seal
• Consumes 4.8kW of power when running at 549rpm
Your Price:
$4,948.90 + GST and freight
Delivery:
3-5 weeks ex-Australia
The airfreight cost to bring this pump in from Australia within 2-3 weeks will be approximately $700
+ GST.
1x H Series Hydraulic Motor and 1SP Oil Pump (4.2cc, 58Nm, 360rpm)
Item Code (motor):
MSO-101-1700-009
Item Code (pump):
MSP-1GP10010241
Your Price:
$1,074.30 + GST and freight
Delivery:
before March 24th
Pump & Valve Contact Person:
Joseph Corrigan
Internal Sales | Pump & Valve Specialties Ltd
06 349 0088 EXT 873
021 220 2021

www.pumpandvalve.com
NB - All pricing is subject to P&V terms and conditions – a copy is available on request.
This email is confidential and may contain legally privileged information. If you are not the intended recipient, you must not disclose or use
the information contained in it. If you have received this email in error, please notify us immediately by return email and delete the
document.
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Attachment F – Hynds Quote for Pipe and Fittings Order
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BRANCH QUOTATION
Dunedin
Phone: 03 456 1577
Fax: 03 455 1577
Stantec New Zealand

1(2)

Date Valid To: 14-03-21
Total Weight of Order: 0.385
Quotation By: Leila Crosby

Contact Name: ANNIKA GRANT
Mobile No:

04 381 5742

Email:

Annika.grant@stantec.com

Item No:

Page No:

Date: 15-12-20

Job Details:
CHATHAM ISLANDS

MWH100
Level 13
80 The Terrace
Christchurch

1010062438

Date Last Printed: 16-02-21

Delivery Method:
Road transport

Item Description:

U/M

Qty
Supp:

Unit Price

Line
Total:

EA
Pipe PE Ø90OD 100m Rural Black Coil 12.5 Bar
7
1550.00 10850.00
* 340.90PN12.100
--------------------------------------------------------------------------------------------------------------------------------------------------------------------EA
ODF2510.90
Coupler Ø90mm Straight PN16 Plasson
7
121.15
848.05
--------------------------------------------------------------------------------------------------------------------------------------------------------------------EA
ODF2513.90
Coupler Ø90 75mm Male PN16 Plasson
77.50
155.00
3 2
--------------------------------------------------------------------------------------------------------------------------------------------------------------------EA
ODF2506.90
Coupler Ø90 75mm Female PN16 Plasson
1
81.12
81.12
--------------------------------------------------------------------------------------------------------------------------------------------------------------------2 1
EA
P-ANCP
80NB SS BSP 3pc Spring Check 316
724.28
724.28
--------------------------------------------------------------------------------------------------------------------------------------------------------------------EA
P-ANCP
80NB SS BSP Flange TD
1
102.00
102.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------EA
P-ANCP
80NB SS BSP Hex Nipple 316
46.66
46.66
2 1
--------------------------------------------------------------------------------------------------------------------------------------------------------------------EA
P-ANCP
80NB x 10 SS Pipe Flange
1
53.76
53.76
--------------------------------------------------------------------------------------------------------------------------------------------------------------------DSSS080P
Dressing Set SS Ø80 65mm Bolts Potable EPDM Gasket Blue TD EA
2
30.59
61.18
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

To be added to quote:
1 x 2503.90.80 Iplex Plasson Line 7 Female Threaded Tee
1 x 80NB SS BSP 316 Ball Valve with blank cap
1 x 813.80 Iplex Novakey-U Pressure Valve Socket Solvent Cement x Male BSP Joint (F&M)
DN80 uPVC pipe to extent exiting pipe inside pump station for connection to new pump
Solvent cement glue
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Please note items marked with an * are not returnable, returns or claims for other items must be made within SEVEN DAYS.
When return made, please quote invoice number.

BRANCH QUOTATION
Dunedin
Phone: 03 456 1577
Fax: 03 455 1577
Line
No.

Item Code

1010062438

Order
Qty

Item Description

Page No:
Item
Unit

Unit Price

Sub Total:
Quotation Accepted

2(2)
Total

$12,922.05

G.S.T

$1,938.31

Total:

$14,860.36

Standard Quote Conditions:
1. Unit Price and Line Total do not include GST
2. Quotes are valid to the date specicified in the Quote Header, or for 30 days if not specified, and subject to any stated escalation provisions. In all other respects,
Hynds Pipe Systems Limited Terms and Conditions of supply shall apply.
3. The quoted prices are based on all items being purchased in full. Should the quote be accepted in part only, we reserve the right to review our prices.
4. Written confirmation that the quote has been accepted is required prior to the Validity Date shown in the Quote Header, or within 30 days of the Date Created
if a Validity Date is not specified.
5. For all deliveries from a Hynds Sales Branch, freight charges will apply as per our published "Schedule of Freight Charges", unless otherwise agreed. Adequate lead-time
must be given for delivery to be arranged.
6. If the quote is accepted, Hynds Pipe Systems Limited reserves the right to amend the prices for supply if we are subject to increased costs of raw materials, freight or
finished goods from our suppliers, including imported goods where we may be subject to exchange fluctuations. A minimum 30 days notice will be provided for any such
increase.
7. Only indicative lead times can be provided at time of quoting. If the quote is accepted, please confirm quantities and construction laying programme as soon as possible, or
liaise with your area representative. Please check availability if you require a product urgently.
8. This quote is based on the specifications and quantities provided by the customer and Hynds Pipe Systems cannot accept responsibility if any item or quantity is incorrect.
9. Storage and handling fees may be incurred for all products that cannot be delivered, or are not collected, at the date agreed at time of order.
10. Non standard items included in this quote that are not stocked by Hynds will be marked with an * and the following provision shall apply: Once an order
for an * item has been placed it may not be cancelled and the item is not eligible for return to us and/or credit.
11. Items included in this quote that are sourced from an external supplier and not stocked by Hynds, will be marked with an * and the following provision shall apply:
Once an order for an * item has been placed it may not be cancelled and the item is not eligible for return to us and/or credit; unless our supplier agrees to accepting
said item for return and/or credit, in this instance a minimum 15% surcharge will apply.
12. If this quote includes customised special items that are required to be manufactured to the customer's design, orders for these items will be subject to completion of a
Specials Authorisation Form. Manufacturing or procurement of such items will not take place until the Authorisation Form is signed. Once manufacturing or procurement
has commenced, the item will be deemed to be the property of the customer and is not eligible for return to us and/or credit.
13. These Standard Quote Conditions should be read in conjunction with any Specific Quote Conditions shown in the body of the quote.

FULL TERMS & CONDITIONS OF SUPPLY AVAILABLE ON REQUEST
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Pipes and Pipelaying Specifications
1.

Scope

The scope of works includes:
The supply of all labour, materials, equipment and temporary works required to achieve the supply and
construction of the Kaingaroa Water Intake extension works including but not limited to:
The supply of all PE and stainless steel pipe and fittings as shown on the drawings:
a) Procurement and manufacture, installation of components as required including:
i.

Pipe anchor stakes (where required)

ii.

Concrete pipe restraint at joint between existing uPCV and new PE100 pipe

iii.

Relocation of the existing floating intake structure

iv.

Anchor intake structure

v.

Stainless steel check valve between intake structure and PE pipe

vi.

Stainless steel check valve at interchange between on ground and floating PE pipe

vii.

Stainless steel ball valve as filling point for commissioning

b) Packaging, protection and insurance
c) Uplift and loading
d) Transportation and unloading at the work site
e) Set-out and layout work
f)

Installation and jointing of pipes and fittings

g) Supporting and restraining
h)

Pressure testing and quality assurance, including commissioning

i)

Provision of documentation

1.1

As-Built Drawings

a) As-built drawings shall be prepared in draft and final versions as two hard copies and one electronic
copy of each. The as-built drawings shall contain sufficient detail to enable the Principal to operate,
maintain, adjust, and reassemble the Contract Works (except for Temporary Works).

1.2

Resource Management Act Requirements

a) Where the Contract Works or their construction or associated use of the Site is the subject of a
resource consent under the Resource Management Act, the Contractor shall comply with all
conditions of such consents. Where certain conditions are specifically defined in the Contract as
beyond the power of the Contractor to satisfy, the Contractor is excused from the obligation and the
Principal will arrange for the compliance.
b) The Contractor is bound by such consents as a contractual obligation and shall incorporate
conditions of such consent into its planning of the execution of its responsibilities under the Contract.
The Contractor shall maintain such records and carry out such tests and other activities as are
required to prove compliance to the satisfaction of the consenting authority or its nominee.

1.3

Commissioning and Testing

In addition to quality control testing set out in the technical specifications, the following tests shall be
applied to the Contract Works to demonstrate and confirm their compliance with the Contract.
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1.4

Tests on Completion

1.4.1 General
Testing as a pre-requisite of Practical Completion (“tests on completion”) shall be carried out by the
Contractor with the Engineer being given sufficient notice so as to be able to arrange attendance at and
the witnessing of such tests. Original documentary records of the tests certified by the Contractor shall be
provided to the Engineer.

1.4.2 Requirements for Tests on Completion
Pressure test as per Section 2.4.1 – Pressure Testing of Pipelines

1.5

Other Activities on Completion

1.5.1 Temporary Protection
The Contractor, having arranged for temporary protection of existing or new work during construction,
shall maintain such protection in place until the items are ready to be placed into service or occupied for
their intended purpose.

1.5.2 Surplus Materials and Refuse Disposal
a) During the construction and prior to requesting certification of completion milestones, the Contractor
shall remove all surplus, redundant and faulty materials from the Site and dispose of them as its own
property in a safe and legal manner. The Contractor shall also remove from the Site any demolition
material or rubbish for which the Contractor or its Subcontractors are responsible.
b) Any temporary storage of surplus materials and debris on the Site pending removal shall be limited to
the minimum quantities necessary to achieve economical use of haulage Plant.

1.5.3 Cleaning
The Contractor shall arrange for completed items of construction about to be placed in service or
occupied for their intended use to be properly and thoroughly cleaned of all foreign matter and other
debris.

1.6

Pipe and Pipelaying - General

1.6.1

Applicable Codes and Standards

a) All work, materials and practices shall comply with the requirements of current New Zealand or (where
no NZ standard applies) Australian Standards for that particular class of work, or any other standard
cited herein. The documents cited refer to their latest issue, including any amendments, as of the date
of the Tender Documents, and are deemed to form part of the Specifications. This specification shall
take precedence if it is at variance with a cited document. Compliance with these standards and
with this specification shall be regarded as the minimum requirement necessary for pipes and
pipework under the Contract.
b) Due to the number of standards, codes and other reference documents applicable to this
specification, refer to section 1.10. herein for the full list.

1.6.2

Definitions

1.6.2.1

Pipes
Drain

:

Pipe or culvert for the conveyance of stormwater.

Expansion joint

:

A pipe joint that allows relative longitudinal and or vertical movement
between adjacent pipes without the occurrence of fracture or
leakage.

Flexible joint

:

A pipe joint that allows relative angular (radial) and longitudinal
movements between adjacent pipes without the occurrence of
fracture or leakage.
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1.6.3

Flexible pipe

:

A pipe that relies primarily on side support to resist vertical loads
without excessive deformation. These include pipes and fittings made
from ABS, PVC, PP, PE, F/GRP, Steel, Stainless Steel. These pipes
encourage ‘load shedding’ in the pipe embedment / backfill and rely
on good compaction in both the embedment and in-situ materials.

Semi flexible pipes

:

A pipe that relies both on the pipe wall stiffness and ground support.
Semi flexible pipes include Ductile Iron and Cast Iron.

Rigid joint

:

A pipe joint that allows no relative movement between adjacent pipes
without the occurrence of fracture or leakage.

Rigid pipe

:

A pipe that is sufficiently strong (both within the pipe wall and joints) to
withstand any reasonably anticipated live and dead loads. A pipe's
ability to resist imposed loads is improved by "better" embedment
conditions. Rigid pipes include pipes and fittings manufactured from
Concrete and Vitrified Clay.

ABS

:

Acrylonitrile butadiene styrene

ASTT

:

Australasian Society for Trenchless Technology

CI

:

Cast iron

CIV

:

Clegg impact value

CPAA

:

Concrete Pipe Association of Australasia

DI

:

Ductile iron

FBE

:

Fusion bonded epoxy

GRP

:

Glass filament reinforced thermosetting plastic

FRP

:

Fibre Reinforced Plastic

HDD

:

Horizontal Directional Drilling

HDG

:

Hot-dipped galvanised

IANZ

:

International Accreditation New Zealand

ISTT

:

International Society for Trenchless Technology

MDD

:

Maximum dry density

NCOP UOATC

:

National Code of Practice for Utility Operators' Access to Transport
Corridors

PE

:

Polyethylene

PE100, HDPE

:

High Density Polyethylene (10 MPa)

PE80, MDPE

:

Medium Density Polyethylene (8 MPa)

PP

:

Polypropylene

PVC-M, mPVC

:

Modified Polyvinyl Chloride

PVC-O, oPVC

:

Oriented Polyvinyl Chloride

PVC-U, uPVC

:

Unplasticised Polyvinyl Chloride

RCA

:

Road Controlling Authority

RCRRJ

:

Reinforced Concrete Rubber Ring Joint

RCA

:

Road controlling authority

SPT

:

Standard Penetration Test

STMS

:

Site traffic management supervisor

Abbreviations
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1.7

Materials

1.7.1

Materials – General
Pipes and pipe fittings shall be of the material, pipe class and joint type nominated on the Drawings.
Pipes and fittings shall comply with the relevant New Zealand and Australian Standards. A full list of
applicable pipe supply and installation standards is included in section 1.10. herein.

1.7.2

Pipe Materials

1.7.2.1

Polyethylene (PE) and Polypropylene (PP)
Plain wall PE pipes for pressure applications shall comply with AS/NZS 4130.
Profile wall PE pipes for pressure applications shall comply with AS/NZS 4130.
Fittings for PE pipes for pressure applications shall comply with AS/NZS 4129.
Plain and profile wall PE and PP pipes and fittings for drainage and sewerage applications shall
comply with AS/NZS 5065.

1.7.2.2

Stainless Steel Pipe
Stainless steel pipework shall be manufactured from Grade 316L or Grade 316 stainless steel,
complying with Australian Technical Specification AS 5200.053 and AS/NZS 4020.
All schedule pipe shall comply with ANSI/ASME B36.19M and B16.9, respectively. All spiral wound
stainless-steel tube used shall be fabricated from grade 316 stainless steel, manufactured in
accordance with the requirements set out in AS 4041 for class 3 piping or other agreed manufacturer’s
standards.

1.7.3

Fittings, Joints and Couplings
Bolts, washers and nuts in joints shall be 316 stainless steel. A nickel or molybdenum based anti galling lubricant (e.g. molybond) shall be used when installing stainless steel nuts and bolts. Where
dissimilar metals in contact (fixings or fastenings) may give rise to detrimental galvanic
action/corrosion, suitable isolating washers and sleeves shall be used.
Metallic flanged joints shall comply with AS/NZS 4087, AS/NZS 4331 or BS EN 1092. Buried metallic
flanged joints shall be protected with ‘Polyken’ or ‘Denso Petrolatum’ or any other products
approved by the Engineer in accordance with the manufacturer’s recommendations.
Lubricants for all rubber ring joints shall contain an anti-bactericidal agent approved for potable
water use.

1.7.4

Material Storage
Pipes shall be unloaded and handled in accordance with the manufacturer’s recommendations.
Pipes shall be stored on level ground.
PP, PE and PVC pipes that have scoring or damage to a depth greater than 10 % of the wall thickness
or have been distorted because of improper handling and/or storage shall not be used. The
maximum permissible wall scoring to a PVC pipe is 1 mm depth.

1.7.5

Defective Materials
Any materials that do not comply with this specification or that have been damaged as a result of
the Contractor’s operations shall be removed from site and replaced at the Contractor’s expense.
Repairs may be considered at the sole discretion of the Engineer.

1.8

Execution (Installation)

1.8.1

Preliminaries

Prior to commencing works on Site, the Contractor shall comply with the requirements o utlined in
specification 1000: Preliminary and General with respect to HSQE and site management requirements, as
follows:
i.

Pre-condition Survey,

211

ii. Site Specific Safety Plan,
iii. Traffic Management Plan,
iv. Environmental control,
v. Protection of existing services,
vi. Public relations
vii. Site access.

1.8.2

General PE Pipe Installation

a) Jointing of PE pipes shall be by Plasson Line 7 mechanical compression fittings in accordance with the
manufacturer’s specifications..
b) Appropriate rotational peeling tools shall be used when preparing joints. Hand-scraped surfaces will
not be accepted.
c) All practicable steps shall be taken to ensure joints are undertaken in as clean an environment as
possible and protected against any potential deleterious effects of site conditions, weather and
environment.
d) Cleaning and surface preparation agents shall be as recommended by the fitting manufacturer.

1.8.3

Cutting of Pipes
Where pipes are to be cut to form non-standard lengths, the Contractor shall comply with the
manufacturer's recommendations.
Pipes shall be cut by a method which provides a clean square profile, does not split or fracture the
pipe wall, leaves no residue, and causes minimal damage to any coating or lining.
Where necessary, the cut ends of pipes shall be formed to the tapers and chamfers suitable for the
type of joint to be used.
Pipe jointing surfaces and components shall be kept clean until the joints have been completed.

1.8.4

Pipe Restraint

a) The pipe shall be fixed to the ground using two min. 1.0m long, treated wooden stakes penetrated
in the ground at least half of the stake length and crossed over the pipe soffit to securely hold the
pipe in place.
b) Restraints shall be installed at 3.0m intervals along the length of the pipe on firm ground.
c) At least 10m of the PE pipe end connected to the intake structure shall not be fixed to the ground
to allow for pipe movement with changes in water level of Lake Rangitai.

1.9

Inspection, Testing and Commissioning

1.9.1

Pressure Testing of Pipelines
All pipes shall be subjected to a pressure test after laying and jointing .
All necessary apparatus for testing shall be supplied by the Contractor. The section to be tested
shall be capped or flanged off at either end, and at branches intended to be tested separately.
The blanked off ends and branches shall be securely propped or otherwise prevented from
movement, before applying any pressure.
For PE pipelines up to and including DN 315, test shall be completed in accordance with AS/NZS
2566.2:2002 Appendix M7 - Pressure Rebound Method for Visco-Elastic Pressure Pipeline.
The Contractor shall successfully pre-test the line before requesting an acceptance test.
Any faulty pipes, joints or fittings shall be replaced by the Contractor and the line retested.
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1.9.2

Flushing, Disinfection and Bringing into Service

1.9.2.1

Chlorine and Sulphur Dioxide

Where the Contract requires the handling or use of chlorine or sulphur dioxide, or work to be carried out
on, or immediately adjacent to, any existing or proposed chlorine or sulphur dioxide installation, the
Contractor shall comply with the relevant WorkSafe provisions for the Safe Handling of Chlorine and
Sulphur Dioxide.
1.9.2.2

Flushing and Disinfection of New Pipe
When the pipe has passed the pressure test, the new pipe shall be effectively flushed out by the free
discharge of clean water to the extent required to ensure that all portions of the pipework are
scoured.
The pipe shall then be disinfected by filling it with clean water containing 0.16 mℓ of Sodium
Hypochlorite (NaOCl) per litre of solution. The solution shall be allowed to fill the main slowly and shall
be left there for at least 24 hours.
The pipe shall then be thoroughly and repeatedly flushed with clean water until a sample of the
washwater drawn from the main complies with the drinking water standards of the local authority.

1.10

Lists of Pipework Standards

a) The following documents are referred to specifically in this specification:
ANSI/ASME B16.9
:
ANSI/ASME B36.19M :

Factory-Made Wrought Buttwelding Fittings
Stainless Steel Pipe

ASME B16.9
ASME B36.19M

:
:

Factory-Made Wrought Buttwelding Fittings
Stainless Steel Pipe

AS 1281
AS 1289.4.4.1

:
:

AS 1579
AS 2239
AS 2832.1
AS 3571.1

:
:
:
:

AS 3571.2

:

AS 3680
AS 3681
AS 3996
AS 4037
AS 4041
AS 4060
AS 5200.053

:
:
:
:
:
:
:

Cement mortar lining of steel pipes and fittings
Methods of testing soils for engineering purposes Soil chemical tests Determination of the electrical resistivity of a soil - Method for fine granular
materials
Arc-welded steel pipes and fittings for water and waste-water
Galvanic (sacrificial) anodes for cathodic protection
Cathodic protection of metals pipes and cables
Plastics piping systems - Glass-reinforced thermoplastics (GRP) systems based
on unsaturated polyester (UP) resin Pressure and non-pressure drainage and
sewerage (ISO 10467:2004, MOD)
Plastics piping systems - Glass-reinforced thermoplastics (GRP) systems based
on unsaturated polyester (UP) resin Pressure and non-pressure water supply
(ISO 10639:2004, MOD)
Polyethylene sleeving for ductile iron piping
Application of polyethylene sleeving for ductile iron piping
Access covers and grates
Pressure equipment – Examination and testing
Pressure piping
Loads on buried vitrified clay pipes
Plumbing and drainage products Stainless steel pipes and tubes for pressure
applications

AS/NZS 1254
AS/NZS 1260
AS/NZS 1477
AS/NZS 1516
AS/NZS 1518
AS/NZS 1554.1
AS/NZS 2032
AS/NZS 2033
AS/NZS 2280
AS/NZS 2312

:
:
:
:
:
:
:
:
:
:

AS/NZS 2566.1

:

PVC-U pipes and fittings for stormwater and surface water applications
PVC-U pipes and fittings for drain, waste and vent applications
PVC pipes and fittings for pressure applications
The cement mortar lining of pipelines in situ
External extruded high-density-polyethylene coating system for pipes
Structural steel welding - Part 1: Welding of steel structures
Installation of PVC pipe systems
Installation of polyethylene pipe systems
Ductile iron pipes and fittings
Guide to the protection of structural steel against atmospheric corrosion by
the use of protective coatings
Buried flexible pipelines – Part 1: Structural Design
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AS/NZS 2566.2
AS/NZS 2638
AS/NZS 2648.1
AS/NZS 3518

:
:
:
:

AS/NZS 3690
AS/NZS 3725
AS/NZS 3750.4
AS/NZS 3862
AS/NZS 4020
AS/NZS 4087
AS/NZS 4129
AS/NZS 4130
AS/NZS 4158

:
:
:
:
:
:
:
:
:

AS/NZS 4331
AS/NZS 4441
AS/NZS 4586
AS/NZS 4765
AS/NZS 5065

:
:
:
:
:

ASTM D5874-95

:

Buried flexible pipelines – Part 2: installation
Gate valves for waterworks purposes
Underground marking tape - Non-detectable tape
Acrylonitrile butadiene styrene (ABS) compounds, pipes and fittings for
pressure applications
Installation of ABS pipe systems
Design for installation of buried concrete pipes
Paints for steel structures - Bitumen paint
External fusion-bonded epoxy coating for steel pipes
Testing of products for use in contact with drinking water
Metallic flanges for waterworks purposes
Fittings for polyethylene (PE) pipes for pressure applications
Polyethylene (PE) pipes for pressure applications
Thermal-bonded polymeric coatings on valves and fittings for water industry
purposes
Metallic flanges
Oriented PVC (PVC-O) pipes for pressure applications
Slip resistance classification of new pedestrian surface materials
Modified PVC (PVC-M) pipes for pressure applications
Polyethylene and polypropylene pipes and fittings for drainage and
sewerage applications
Standard Test Method for Determination of the Impact Value (IV) of a Soil

ASTT CJP8029-SPE-C-001, Rev 1
ASTT CPJP8029-SPE-C-002, Rev 1
ASTT CPJP8029-SPE-C-003, Rev 1

:
:
:

Specification for Horizontal Drilling
Specification for Pipe Bursting
Specification for Microtunnelling and Pipejacking

BS EN 545

:

Ductile Iron Pipes, Fittings, Accessories and their Joints for Water Pipelines Requirements and Test Methods
Ductile Iron Pipes, Fittings, Accessories and their Joints for Sewerage
Applications - Requirements and Test Methods
Flanges and their joints. Circular flanges for pipes, valves, fittings and
accessories, PN designated. Steel flanges
Thermoplastics pipes. Determination of ring stiffness

BS EN 598 + A1

:

BS EN 1092-1

:

BS EN ISO 9969

:

ISO 13954

:

ISO 13955

:

NZS 3106
NZS 3109
NZS 3111
NZS 3116
NZS 3122

:
:
:
:
:

NZS 4402
NZS 4407
NZS 4442
NZS 4522
NZS 5807

:
:
:
:
:

NZS 7643

:

Design of concrete structures for the storage of liquids
Concrete construction
Methods of test for water and aggregate for concrete
Concrete segmental and flagstone paving
Specification for Portland and blended cements (General and special
purpose)
Methods of testing soils for civil engineering purposes
Methods of sampling and testing road aggregates
Welded steel pipes and fittings for water, sewage and medium pressure gas
Underground fire hydrants
Code of practice for industrial identification by colour, wording or other
coding
Code of practice for the installation of unplasticized PVC pipe systems

NZTA F2

:

Specification for Pipe Subsoil Drain Construction

NZUAG Code

:

National Code of Practice for Utility Operators’ Access to Transport Corridors

PIPA POP001
PIPA POP003

:
:

Electrofusion Jointing of PE Pipe and Fittings for Pressure Applications
Butt Fusion Jointing of PE Pipes and Fittings - Recommended Parameters

Plastics pipes and fittings - Peel decohesion test for polyethylene (PE)
electrofusion assemblies of nominal outside diameter greater than or equal
to 90 mm
Plastics pipes and fittings - Crushing decohesion test for polyethylene (PE)
electrofusion assemblies
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TNZ B/02:2005
TNZ F/1:1997
TNZ F/5
TNZ F/6
TNZ M/4

:
:
:
:
:

Specification for construction of unbound granular pavement layers
Specification for earthworks construction
Specification for Corrugated Plastic Pipe Subsoil Drain Construction
Specification for Geotextile Wrapped Aggregate Subsoil Drain Construction
Specification for basecourse aggregate

b) The following documents are not referred to specifically in this specification but may be consulted to
assist with the Contract works, as applicable:
AS 2439.1

:

AS 4321

:

AS 4343

:

AS/NZS 1200
AS/NZS 1252.1&2
AS/NZS 2980

:
:
:

AS/NZS 3992
AS/NZS 4058
AS/NZS 4131

:
:
:

Perforated plastics drainage and effluent pipe and fittings - perforated
drainage pipe and associated fittings
Fusion-bonded medium-density polyethylene coating and lining for pipes
and fittings
Pressure Equipment – Hazard Levels
Pressure Equipment
High-strength steel fastener assemblies for structural engineering
Qualification of welders for fusion welding of steels – Additional requirements
for Australia and New Zealand
Pressure equipment - Welding and brazing qualification
Precast concrete pipes (pressure and non-pressure)
Polyethylene (PE) compounds for pressure pipes and fittings

ASTT CPJP8029-STD-C-001, Rev 1
ASTT CPJP8029-STD-C-002, Rev 1
ASTT CPJP8029-STD-C-003, Rev 1

:
:
:

Standard for Horizontal Drilling
Standard for Pipe Bursting
Standard for Microtunnelling and Pipejacking

MFE

:

Hazardous Substances and New Organisms Act and Regulations

NZS 3101

:

Concrete Structures Standard

SNZ HB 2002

:

Code of practice for working in the road

WorkSafe NZ

:

WorkSafe NZ

:

Health and Safety in Employment (Pressure Equipment, Cranes and
Passenger Ropeways) Regulations
WorkSafe Approved Code of Practice for Pressure Equipment (Excluding
Boilers)
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1 Introduction & Purpose
1.1

Introduction

The Kaingaroa Water Scheme, including the Water Treatment Plant (WTP), urgently requires remedial or upgrade works
to address substantial limitations, comply with regulatory requirements, and meet current best practice. The required
upgrades were allowed for in Council’s 2018-28 Long Term Plan but Central Government funding was not available at
that time to progress these upgrades and address scheme non-compliance.
Central Government funding to address immediate issues is now available – partly through Ministry of Health (MoH)
funding and partly through Tranche One funding as part of the Government’s three waters reform programme. This
memo does not specifically delineate between the two funding sources, however in general provision of new process
units is funded via MoH and provision of online monitoring equipment is funded via Tranche One.

1.2

Purpose

The purpose of this memo is to present the proposed upgrades to the Kaingaroa WTP and provide supporting
information (detailed in the Attachments) to Fulton Hogan and FILTEC (to be subcontracted to Fulton Hogan as WTP
supplier) to design, supply, install and commission the equipment included in the upgrade as well as to the provider for
data telemetry via an RTU and data reporting, alarming and historian via a cloud-based system.

1.3

Objectives

The objectives of the proposed upgrade at the Kaingaroa WTP are as follows:
•
Achieve bacterial compliance by using the existing UV system to deliver a reduction equivalent dose of at least
40 mJ/cm2 in compliance with the Drinking Water Standards for New Zealand (DWSNZ)
•
Provide 3-log protozoa treatment by using the existing UV system under DWSNZ
•
Remove organics with the proposed granulated activated carbon (GAC) filters to improve the performance and
reliability of disinfection processes (UV & chlorination).
•
Provide hypochlorite (chlorine) dosing for bacterial disinfection and provide a residual disinfectant in the distribution
network.

2 Background
2.1

GAC Bench Testing and Full-Scale Proposal

The purpose of the GAC filter installation is to remove dissolved organic carbon (DOC) and to improve the UV
Transmittance (UVT) of the treated water. The GAC filter system will be a similar arrangement to the existing media
filters at Kaingaroa, except that it will contain a GAC media that targets organics removal.
In November 2020 FILTEC carried out GAC bench testing on a 20L sample of the treated water from the Kaingaroa WTP
and measured the UVT of the raw water and treated water from the outlet of the GAC filter. Improvement of UVT is an
indicator for DOC removal and can be used for the design of the full-scale GAC filters, to determine the GAC media
volume and to predict the required replacement frequency of the media.
Bench-testing results are presented in Attachment F. These results, along with water quality results presented in
Attachment C, are to be used by FILTEC to inform GAC filter design for Kaingaroa WTP.
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2.2

Hypochlorite Disinfection

Chlorine disinfection of the treated water will be installed at Kaingaroa to provide residual disinfectant in the distribution
network in the form of free available chlorine (FAC). It is anticipated that online FAC, pH, and turbidity measurements in
the treated water leaving the WTP will reduce the need for E.coli testing as is currently been carried out in compliance
with the DWSNZ. Under the current DWSNZ, E.coli testing will only be mandatory within the distribution network.
However, at least initially, E.coli testing will continue at the intake and treatment plant.
The hypochlorite disinfection system shall be similar to the existing system at the Waitangi WTP, consisting of bunded
sodium hypochlorite storage tank and a dosing pump. Hypochlorite dosing will be calibrated during commissioning and
dosing is automatically started and stopped using a flow switch on the main process line; when flow is detected the
chlorine dosing pump starts. The chlorine dosing rate will be manually adjustable by the operator if required.
Additional on-line monitoring will include FAC and pH (in one instrument) with alarms and setpoints aligning with the
critical control point process control for chlorine disinfection (as per Waitangi WTP). The meter will have capability to
interface with a local Remote Terminal Unit (RTU) for further mobile dial out and data logging in addition to on-site data
logging with manual USB stick download option.
A low-level and high-level chlorine alarm, which indicates a low and high FAC concentration in the water leaving the
WTP, will be indicated via online monitoring and reporting system (by others).

3 Work Required
This technical memo, particularly the Attachments, is intended for use as a performance specification for the Kaingaroa
WTP upgrade works. The Attachments are as follows:
•
Attachment A - Mechanical work required for the upgrade including the party responsible for each work item
•
Attachment B – Marked-up photographs of the existing WTP showing location of new equipment, pipework,
fittings and tie-in points
•
Attachment C – Design flows, existing plant design and water quality
•
Attachment D – WTP upgrade design criteria, including design proformas for FILTEC to complete, scope of
supply, schedule of prices, and process flow diagram for upgraded WTP
•
Attachment E – Proposed drinking water compliance and critical control points post upgrade
•
Attachment F – Benchtop testing results (previously provided by FILTEC)
The Kaingaroa WTP upgrade works shall be carried out under the existing Operations and Maintenance Contract
between Chatham Islands Council and Fulton Hogan, where Stantec is the Engineer to Contract. For this scope of
works, Kirsten Norquay will be the primary point of contact for Fulton Hogan and, where appropriate, FILTEC.
Fulton Hogan shall engage FILTEC as a subcontractor to design, supply, install and commission the Kaingaroa WTP
upgrade as described in this memo.
FILTEC are required to complete the design proformas in Attachment D for approval by Stantec prior to Fulton Hogan
placing the order for equipment supply.
All coordination and minor works (e.g., civil, electrical) that are required to facilitate the completion of the upgrade to the
Kaingaroa WTP shall be carried out by Fulton Hogan. These minor works shall be communicated directly to Fulton
Hogan by FILTEC. No minor works shall be commenced without agreement by Stantec (Kirsten Norquay).
FILTEC is required to work professionally and collaboratively with the Chatham Islands Council’s (CIC) nominated
contractors, which include:
•
•
•
•

Fulton Hogan (CIC maintenance contractor)
Stantec (CIC Engineer to Contract)
WaterOutlook (water quality database contractor)
Telemetry Contractor (TBC)

Chatham Islands Council require the works to be completed by 30 June 2021.
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Attachment A - Work Required
Table A-1 Mechanical Work
Item

Description

Responsibility

1

Sampling point

Install new treated water sampling point outside the
WTP building in treated water pipe leaving the WTP
(post treated water tanks) for FAC/pH. Sampling point
to be installed below ground level in valve box to
ensure full pipe at all times.

Fulton Hogan

2

GAC filters

Installation of filters and ancillaries including skid(s),
inlet and outlet pipework, drain hose and drainpipe
modifications to allow for additional drain hoses

FILTEC

3

WTP feed pump

Check WTP feed pump suitability to feed through
additional GAC filters. If new pump is required,
provide suitable pump.

FILTEC to confirm

4

Relocation of
multimedia feed pipe

Realign raw water feed pipe to multimedia filters to go
behind macrolite filter to allow for easier deinstallation
of macrolite filter for media replacement

FILTEC

5

Hypochlorite dosing
tank

Installation of skidded and bunded hypochlorite
dosing tank with calibration column

FILTEC

6

Hypochlorite dosing
pump and dosing
point

Installation of start and stop hypochlorite dosing pump
(controlled by a flow switch on the main pump flow)
and dosing point (in treated water pipe post UV)
including tubing connections from hypochlorite
storage tank to dosing point

FILTEC

7

Online monitoring
(meters)

Install FAC & pH meter including sampling pump and
display including tubing from sampling point and
waste pipe to drain. Install main process line flow
meter with both instantaneous flow and totalised flow
outputs. Provide an analog UV sensor adapter (to
connect to local RTU provided by others).
Note: Existing turbidity meters to be retained

FILTEC

8

Local RTU, alarming
and reporting

Separate package of work, outlined in a separate
memo

Others

All equipment shall be installed in accordance with manufacturer’s requirements.
The materials and diameter of all required pipe and fittings shall match existing as detailed in the photo mark-ups in
Attachment B.
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Attachment B – WTP Upgrade Layout
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Macrolite filter

Redirect raw
water pipe
behind
macrolite
filter

220

2 x new 400 dia GAC
filters on skid (500 x
1400mm max) or 2
skids (500 x 500mm
max) –
Final sizing of filters to
be confirmed by
Filtec

2 spare power
points on multi
plug

Treated water
pipe to be cut
and fitted with
offtakes to GAC
filters and return
from GAC filters

221

Drain pipe to be
replaced with
bigger pipe to
take additional 2
hoses from GAC
filters

Current treated
water pipe kept
as bypass Filtec to confirm
if valve is
needed.

222

2 x new GAC
filters on skids
(500 x 1400mm
max) or 2 skids
(500 x 500mm
max) – Filtec to
confirm filter sizes

Hypochlorite dosing
point- location to be
determined by Filtec
(somewhere downstream
of UV unit)

223

Hypochlorite
dosing pump

Hypochlorite
solution tank
– to be sized
by Filtec to
ensure max
refill cycle of
2 x per week

Storage bund –
undrained – to
be sized by Filtec

224

225

FAC & pH meter
- location to be
finalised by Filtec

FAC/pH
sampling point
below ground
level in valve box

226

Attachment C – WTP Design Flow and Existing Plant Design
C.1

Flow

Current Resident Population
Current Visitor Population (estimate)
Water Demand per Resident & Overnight Visitors
Water Demand per Day Visitor
Total Estimated Water Demand
Current Average Daily Flow
Current Maximum Daily Flow

60
5 Overnight
250 L/person/day (NZS4404:2010)
80 L/day
16,250 L/day
14,000 L/day – 6 Monthly Report: January-July 2020
19,000 L/day – 6 Monthly Report: January-July 2020
Up to 32,000 L/day

Future Resident Population
Current Visitor Population (estimate)
Water Demand per Resident & Overnight Visitors
Water Demand per Day Visitor
Total Estimated Water Demand
Future Design Flow

82
15 Overnight and 5 Day
250 L/person/day (NZS4404:2010)
80 L/day
24,650 L/day
2.2 m3/h (based on existing flow restrictor for UV reactor)

C.2

Existing Process Capacity

Note: Information from manufacturer data sheets
Multimedia Filter
Number of Units
Model Number
Media Type

Maximum Design Flow Rate, per unit
Vessel Diameter
Maximum Loading Rate, per unit
Maximum Pressure, per unit
Head Loss at Design Flow Rate (min / max), per
unit
Macrolite Filter
Number of Units
Model Number
Media Type

2 (in parallel)
AquaFlo MM350A
Anthracite (22 kg)
Filter Sand (60 kg)
C Grade Fine Garnet (22 kg)
A Grade Coarse Garnet (22 kg)
Gravel (24 kg)
58.3 L/min (3.5 m3/h)
350 mm
35 m/h
8 bar
1 bar / 3 bar

Maximum Design Flow Rate
Vessel Diameter
Maximum Loading Rate
Maximum Pressure
Head Loss at Design Flow Rate (min / max)

1
AquaFlo K350A
Macrolite 70/80 (56 L)
C Grade Fine Garnet (22 kg)
A Grade Coarse Garnet (22 kg)
Gravel (12 kg)
33.3 L/min (2.0 m3/h)
350 mm
20 m/h
8 bar
1 bar / 3 bar

Softener
Number of Units
Model Number
Resin
Maximum Design Flow Rate
Vessel Diameter
Maximum Loading Rate
Head Loss at Design Flow Rate (min / max)
Minimum Feed Pressure
Maximum Feed Pressure

1
Aquaflo SF300L
Rohm & Haas IR1200NA (56 L)
41.6 L/min (2.5 m3/h)
300 mm
35.7 m/h
0.6 bar / 1.7 bar
2 bar
7 bar

UV Reactor
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Number of Units
Model Number
Maximum Design Flow Rate at 40 mJ/cm2 and
95% UVT
Minimum UVT

1
Trojan UVMax Pro50
189 L/min (3.2 L/s, 50 gpm)

Maximum Pressure
Minimum Pressure
Flow Restrictor Capacity
Total Power
Lamp Power

6.9 Bar (100 psi)
0.7 Bar (10 psi)
37 L/min (2.2 m3/h, 10 gpm, 53,300 L/day)
230 W
200 W

75%

Feed Pump
Number of Units
Model Number

1
Grundfos CRE 5-4 AN-A-A-E HQQE (from FILTEC 2014
Process Description)
0.55 kW
2.2 m3/h at 25.3 mH2O (2.5 bar)
2.5 bar
Verified by FILTEC commissioning report (15/03/2014)
•
Multimedia Filter DP = 0
•
Macrolite Filter DP = 0.6 bar

Motor Size
Maximum Flow Duty Point
Available Head at Design Flow Rate

Pump Curve

https://product-selection.grundfos.com/product-detail.productdetail.html?custid=GMA&productnumber=96518435&qcid=1016
410126

C.3

Existing Process Flow Diagram
Raw Water
Storage
(2x 30m3)

Kaingaroa
Township
Reticulation
Turbidity
meter

Treated Water
Reservoirs
3
(3x 30m )

R

Intake
Pump

Turbidity
meter

Kaingaroa WTP

WTP
Inlet
Pump

Multimedia
Filters x2

Macrolite
Filter x1

Softening
Unit x1

Inline UV x1

Lake Rangitai

Stantec
Status – Final | April 2021 | Project no. 310204427 | TM2a_Kaingaroa WTP Upgrade_20210416.docx

228

Page 6

C.4

Water Quality Data

Note: Lake Rangitai data provided by ECAN from State of the Environment monitoring (2005 to late 2020), except for
E.coli and total coliform data which is collected by the Council for drinking water monitoring. Treated water data
collected by the Council as part of drinking water compliance (2013 to late 2020).
Parameter
Turbidity
TOC
DOC
Total Iron
Dissolved Iron
Total Manganese
Dissolved Manganese
pH
UVT
E.coli
Total Coliforms

Raw Water
Treated Water
Lake Rangitai
Kaingaroa WTP
Average (min-max)
1.09 NTU
0.09 NTU
(0.19-9.35 NTU)
(0.06-0.22 NTU)
N/A
N/A
9.75 mg/L
N/A
(6-13.2 mg/L)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
8.2
N/A
(8.1-8.4)
N/A
N/A
5 MPN/100 mL
Typically <1 MPN/100 mL
(<1 - 21 MPN/100 mL)
(<1 - 5 MPN/100 mL)
59 MPN/100 mL
19 MPN/100 mL
(<1 - 200 MPN/100 mL)
(<1 - 70 MPN/100 mL)
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Attachment D – WTP Upgrade Design Criteria
D.1

Objectives

The objectives of the proposed upgrade at the Kaingaroa WTP are as follows:
•
•
•
•
•

Provide 3-log protozoal treatment by using existing UV system.
Achieve bacterial compliance by using existing UV system
Remove organics to improve the performance and reliability of disinfection processes (UV & chlorination).
Provide chlorine injection for bacterial disinfection and provide a residual disinfectant in the distribution network.
Provide treated water quality and flow monitoring.

The minimum design flow for the new equipment is 2.2 m3/h. This is based on the existing flow restrictor for the UV.

D.2

Granular Activated Carbon Filter

FILTEC to complete and provide to Stantec for approval prior to Fulton Hogan placing order.
GAC Pressure Filter
Number of Units
Model Number
Filter Media
Maximum Flow Rate Per Unit
Surface Area per Filter
Maximum Loading Rate
Bed Depth
Empty Bed Contact Time at Vessel Maximum Flow Rate
Maximum Design Flow Rate (Flow Restrictor)
Loading Rate at Maximum Design Flow Rate
EBCT at Maximum Design Flow Rate
Maximum Feed Turbidity
TOC/DOC Removal
GAC Media Change-out Frequency.
Differential Pressure (min / max)

Once every __ months (Target is >1year)

System Head Loss Estimate at 2.2 m3/h
Process Unit
Multimedia Filter
Macrolite Filter
Softener
GAC Filter
UV
Total Head Loss
Pump Outlet
Available Head

Clean (bar)

Dirty (bar)

FILTEC to confirm if new pump is required.

D.3

Chlorine Dosing System

FILTEC to complete and provide to Stantec for approval prior to Fulton Hogan placing order.
Chlorine Dosing System
Target Chlorine Residual Concentration
leaving WTP
DOC Concentration After GAC filtration
(based on 50% removal)
Estimated DOC Chlorine Demand
Sodium Hypochlorite Dose
Sodium Hypochlorite Concentration

0.4 mg/L (TBC based on network results; require operational range of
0.2 – 0.6 mg/L leaving the WTP).

5,000 mg/L (0.5 wt%)
Typical hypochlorite makeup procedure:
•
Dilute stock hypochlorite by ___
○ ___ L of 13 wt% hypochlorite
○ 100 L of water
Stantec
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Maximum Design Flow Rate
Sodium Hypochlorite Pump Rate
Sodium Hypochlorite Storage Tank Volume
Days of Storage

D.4

Total tank volume
Working Volume
___ days – at current average daily flow (14,000 L/day)
___ days – at current peak daily flow (19,000 L/day)
___ days – at 2030 demand horizon (24,650 L/day)
___ days – at maximum rated capacity (52,800 L/day)

Scope of Supply

General
The Kaingaroa WTP upgrade works shall be carried out under the existing Operations and Maintenance Contract
between Chatham Islands Council and Fulton Hogan, where Stantec is the Engineer to Contract. For this scope of
works, Kirsten Norquay will be the primary point of contact for Fulton Hogan and, where appropriate, FILTEC.
Fulton Hogan shall engage FILTEC as a subcontractor to design, supply, install and commission the Kaingaroa WTP
upgrade. FILTEC are required to complete the design proformas in Attachment D for approval by Stantec prior to Fulton
Hogan placing the order for equipment supply.
All coordination and minor works (e.g., civil, electrical) that are required to facilitate the completion of the upgrade to the
Kaingaroa WTP shall be carried out by Fulton Hogan. These minor works shall be communicated directly to Fulton
Hogan by FILTEC. No minor works shall be commenced without the agreement of Stantec (Kirsten Norquay).
FILTEC is required to work professionally and collaboratively with the Chatham Islands Council’s (CIC) nominated
contractors, which include:
•
Fulton Hogan (CIC maintenance contractor)
•
Stantec (CIC Engineer to Contract)
•
WaterOutlook (water quality database contractor)
•
Telemetry Contractor (TBC)
Fulton Hogan shall provide a programme which includes the expected delivery date for equipment to Chatham Island
and date for Practical Completion. The work shall be completed no later than 30 June 2021.
Equipment to be provided
Items that FILTEC are required to design, supply, install and commission include those listed below:
GAC pressure filter with instrumentation and automated backwash
Pressure gauges
Aquasorb H200 media
Sufficient additional GAC filter media to enable media to be replaced twice (to be stored at WTP)

•
•
•

Skidded and bunded sodium hypochlorite storage and dosing with calibration column
•
Hypo dosing calibrated and manually adjusted.
•
Start and stop hypo dosing pump using a flow switch based on main pump flow.
Online monitoring with ability to download data locally via USB stick and to interface with RTU (provided by others)
•
FAC and pH
○ DEPOLOX 400M and flow cell module
○ Free chlorine sensor
○ pH sensor
•
Flow meter
○ Krohne OPTIFLUX 1100 (or equal)
○ 4-20mA analog signal outputs for instantaneous flow rate
○ Digital pulse for totalised flow
•
UV sensor adapter
○ 4-20mA analog UVI sensor interface
Other
•
ICE-PIC calibration unit for existing turbidity meters (HACH 1720E)
Documentation to be provided
•
Testing and commissioning report
•
As-built P&IDs and photos
•
Equipment schedules
•
O&M manual
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Validation certificate for the UV system (previously provided by FILTEC) to demonstrate protozoal and bacterial
compliance with the DWSNZ at a minimum of 70% UV transmittance and maximum of 2.2 m3/hour.

•

Warranty
FILTEC shall warrant that all equipment, when installed and commissioned, will achieve the required performance, and
operate for its expected design life. For each item of equipment designed and /or manufactured as part of this Contract,
FILTEC shall provide warranties to Chatham Islands Council, and render all reasonable assistance for the purpose of
enforcing these. The duration of the warranty for all equipment and services rendered shall be 12-months from the date
of Practical Completion, notwithstanding warranties offered by the equipment suppliers. Practical Completion is achieved
when the equipment has been installed, commissioned, and demonstrated to operate as required.
Insurances
This work shall be carried out under the existing Operations and Maintenance Contract, which includes insurance and
liability requirements.
Quotation and Payment
Fulton Hogan shall provide an updated quotation for the Kaingaroa WTP upgrade that includes FILTEC’s work as well as
minor works to be carried out by Fulton Hogan (eg minor civil works and any electrical works).
As a minimum, the quotation shall include a schedule of prices presented in Table D-1.
Table D-1 Schedule of Prices
Item

Description

Price

1

Sampling point

New treated water sampling point

$

2

GAC filters

Design and supply filters and ancillaries

$

3

WTP feed pump

Check WTP feed pump suitability to feed through
additional GAC filters. If new pump is required,
provide suitable pump.

$

4

Multimedia filter

Realign raw water feed pipe to multimedia filters

$

5

Hypochlorite dosing
tank

Design and supply hypochlorite dosing tank

$

6

Hypochlorite dosing
pump and dosing
point

Design and supply hypochlorite dosing pump,
pipework, fittings and flow switch

$

7

Online monitoring

Supply FAC & pH meter (including sampling pump)
and flow meter. Supply analog UV sensor adapter.

$

8

Installation &
Commissioning

Installation and commissioning of supplied process
equipment.

$

9

Minor Works

Other minor civil and electrical works

$

Contingency

Additional works carried out on approval by Stantec

$10,000

Total
Payment will be based on work completed, with two milestone payments:
•
First milestone – Receipt of equipment and instrumentation at Chatham Island
•
Second milestone - Practical Completion
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D.5

Process Flow Diagram for Upgraded WTP
Raw Water
Storage
(2x 30m3)

Kaingaroa
Township
Reticulation
Turbidity

FAC/pH
meter

R

Intake
Pump

Turbidity
Flow

Kaingaroa WTP

WTP
Inlet
Pump

Multimedia Macrolite Softening GAC
Filters x2 Filter x1 Unit x1
Filters x2

Treated Water
Sodium
Reservoirs
Hypochlorite
3
Dosing
(3x 30m )

Inline
UV x1

Lake Rangitai
Note: New equipment and instrumentation indicated by red dotted box.

D.5

P&ID for Upgraded WTP (Indicative only, FILTEC to design)

PG
FACE analyser
inside building
with sample
line

CN400

CN400
GAC Filters

Cl2

Hypo
Tank

Hypo Pump

Note: New equipment and instrumentation indicated in red.
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Attachment E – Proposed Drinking Water Compliance and Critical Control Points
This has been on the basis that cell phone coverage is not available. It will be updated once a telemetry and
cloud-based reporting system is operational.

E.1

Drinking Water Compliance

Compliance Parameter
Bacterial
Protozoa

Compliance Method
Criterion 5 – UV disinfection, dose of at least 40 mJ/cm2
Source water – 3-log inactivation or removal (default in Section 5.2.1.2)

Viral
Cyanotoxin
Chemical
Radiological

UV disinfection (Validation certificate required for 3-log from FILTEC):
•
Flow – flow restrictor
•
Turbidity – online turbidity manually recorded each month
•
UV Intensity – continuous monitoring
•
UVT – manual UVT grab sample (monthly)
•
Lamp replacement hour meter – continuous monitoring
•
Lamp outage – continuous monitoring
N/A at present
N/A at present
N/A at present
N/A at present

Critical Control Points:
•
UV Disinfection
•
Residual chlorination

E.2

Critical Control Points

E.2.1

UV Disinfection

Process objectives:
1.
Provide a primary disinfection Critical Control Point to inactivate bacterial, viral, and protozoan
pathogens that may have entered upstream of dosing point
Operational day-to-day monitoring of control process:
What
• UV dose in mJ/cm2
• Turbidity in NTU
When
• Manually recorded at least 5 days per week
• Data logged continuously and downloaded via USB at least once a week
Where
• UV reactor
• Treated water turbidity instrument
How
• Online UVI sensor (Trojan UVMax Pro50).
• Online NTU Meter (Hach SC200).
Who
• Water Treatment Plant Operator
Records
• Log book hard copy. Contract Manager inputs data into Water Outlook, a proprietary
database that the Water Engineer can access.
• Download data via USB. Contract Manager inputs data into an Excel spreadsheet and
forwards to Water Engineer.
Process performance criteria at monitoring point:
Target
• UV dose: 40 mJ/cm2
Range:
• NTU: <1.0

Action
Limits:

•
•

Correction if performance criteria are not met:
• Operator to check filters are operating normally
and manually backwash filters as required.
• Perform UV reactor sensor and lamp check
during routine inspections.
• Check UV dose and raw water quality
• Operator to adjust/maintain UV reactor so that
the target dose is achieved.
• Operator to undertake troubleshooting.
• Operator to manually backwash filters and
reduce flow to achieve the target NTU.

UV dose: <40 mJ/cm2
NTU: >1.0 (>15 min)
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•

Critical
Limits:

•
•

UV dose: <40 mJ/cm2
NTU: >2 (>3 min)

Operator to notify Contract Manager

• Operator to shut down network pump and
•
•
•

service the UV reactor and manually backwash
filters and then restart network pump
Operator to notify Contract Manager
Contract Manager to notify Water Engineer.
Water Engineer to notify CEO and DWA if water
outside of critical limits needs to be supplied or
has been supplied and follow Contingency Plan
3 in the Water Safety Plan.

Supporting programs:
1.
Monthly analysis for E.coli and total coliforms by accredited laboratory. Laboratory reports sent
directly to Contract Manager and Water Engineer. Water Engineer reports monthly to CEO, and
Water Engineer reports exceedances as soon as practicable to CEO and DWA if results are outside
DWSNZ.
2.
Annual refresher training of Operator in operation, maintenance and trouble-shooting of treatment
process units and instrumentation by service agent (FILTEC).
3.
Monthly monitoring instrument checks and calibration by Operator.
4.
Training and competency assessment of operator in UV reactor performance and turbidity
monitoring of drinking water.
5.
Laboratory verification checks for E.coli and total coliforms, with transgression reporting to operator
and district health board.
6.
Raw water chemistry sampling programme (colour, iron, manganese, hardness)
Planned programs:
1.
Extend raw water intake into deeper water of Lake Rangitai.
2.
Install telemetry and cloud-based reporting system for monitored parameters. Reliant on provision of
cell phone coverage to Chathams via the government’s rural connectivity project.

E.2.2

Residual Chlorination

Process objectives:
1.
Provide a primary disinfection Critical Control Point to inactivate bacterial and viral pathogens that
may have entered upstream of dosing point
2.
Provide residual disinfection Control Point to help inactive pathogens entering downstream of the
dosing point.
Operational day-to-day monitoring of control process:
What
• Free Available Chlorine (FAC) concentration in mg/L
• pH in pH units. (Note: pH is not able to be adjusted if outside ideal range.)
• Turbidity in NTU
When
• Manually recorded at least 5 days per week
• Data logged continuously and downloaded via USB at least once a week
Where
• Treated water FAC, pH and turbidity instrument
How
• Online FAC and pH meter (Depolox 400M with FC2 and pH sensors)
• Online NTU meter (Hach 1720E/SC200)
Who
• Water Treatment Plant Operator
Records
• Log book hard copy. Contract Manager inputs data into Water Outlook, a proprietary
database that the Water Engineer can access.
• Download data via USB. Contract Manager inputs data into an Excel spreadsheet and
forwards to Water Engineer.
Process performance criteria at monitoring point:

Correction if performance criteria are not met:
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Target
Range:

•
•

Action
Limits:

•
•

FAC: 0.2 - 0.5 mg/L
NTU: <1.0

•

FAC: < 0.2 mg/L or > 0.6 mg/L
NTU: >1.0 (>15 min)

•

•

•
•

Critical
Limits:

•
•

•

FAC: < 0.1 mg/L or > 1 mg/L
NTU: >2 (>3 min)

Operator to adjust chlorine dosing system to
achieve target range
Operator to check filters are operating normally
and manually backwash filters as required.
Operator to adjust chorine dosing to within
targets
Operator to undertake troubleshooting (eg
dosing pump function, age of solution, filters)
Operator to manually backwash filters and
reduce flow to achieve the target NTU.
Operator to notify Contract Manager

• Operator to shut down network pump and adjust
•
•
•

chlorine level, manually backwash filters and
then restart network pump
Operator to notify Contract Manager
Contract Manager to notify Water Engineer.
Water Engineer to notify CEO and DWA if water
outside of critical limits needs to be supplied or
has been supplied and follow Contingency Plan
3 in the Water Safety Plan.

Supporting programs:
1.
Monthly analysis for E.coli and total coliforms by accredited laboratory. Laboratory reports sent
directly to Contract Manager and Water Engineer. Water Engineer reports monthly to CEO, and
Water Engineer reports exceedances as soon as practicable to CEO and DWA if results are outside
DWSNZ.
2.
Monthly monitoring instrument checks and calibration by Operator. FAC and pH to also be crossedchecked using a handheld meter (eXact Micro 20 Photometer)
3.
Annual check of monitoring instruments by service agent (FILTEC) as part of annual WTP servicing.
4.
Annual refresher training of Operator in operation, maintenance and trouble-shooting of treatment
process units and instrumentation by service agent (FILTEC).
5.
Training and competency assessment of operator in monitoring of drinking water.
6.
Laboratory verification checks for E.coli and total coliforms, with transgression reporting to operator
and district health board.
7.
Raw water chemistry sampling programme (colour, iron, manganese, hardness)
Planned programs:
1.
Extend raw water intake into deeper water of Lake Rangitai.
2.
Install telemetry and cloud-based reporting system for monitored parameters. Reliant on provision of
cell phone coverage to Chathams via the government’s rural connectivity project.
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Attachment F – Benchtop Testing Results (Provided by Filtec)
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Carbon Filtration Bench test, Filtec Service bay Wellington carried out by Leighton Grieves 13/11/2020

Mls/min

GPM/Sqft

Raw

UVT %

Turbidity

42

0.52

194

3.3

96.3

0.34

230

3.8

85

0.4

242

4

81.9

0.43

274

4.5

78.7

0.49

Chlorine Demand

0.4 g/m3 after 20
minutes

The above testing was stopped at 4.5gpm/sqft as the results were getting worse. The above
confirms our original proposal of using 2 only CN400L carbon units for Kaingaroa.

Methodology
Take one litre sample for lab testing, send to Eurofins for TOC, DOC and UVT
Fill carbon test rig
Rinse for 20 minutes with Distilled water at 120 mls per minute
Adjust flow to steps in above table record data.

Results from Eurofins

0040 Total Organic Carbon TOC

9.8 g/m3

0440 Dissolved Organic Carbon

9.6g/m3

1250 Transmissivity @254.7 nm

37.8%
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www.filtec.co.nz

Eurofins ELS Limited
Filtec - Private Water Tests Cash Sale Account
Unit 4, 98 Main Rd
PO Box 51-261
Tawa
WELLINGTON 5249

Analytical Report

Report Number: 20/65039
Issue: 1
10 December 2020

Attention: Craig Freeman
Sample
Site
20/65039-01
Miscellaneous Sample
Notes: Chatham's Kaingaroa Raw
0040
0440
1250

Map Ref.

Test
Result
Total (NP) Organic Carbon
9.8
Dissolved (NP) Organic Carbon 9.6
Transmissivity @ 253.7nm
37.8

Date Sampled
25/11/2020 14:00

Units
g/m³
g/m³
%

Date Received
02/12/2020 13:19
Test Date
04/12/2020
04/12/2020
10/12/2020

Order No.
70857

Signatory
Tracy Morrison KTP
Tracy Morrison KTP
Gordon McArthur KTP

Comments:
Sampled by customer using ELS approved containers.
All samples analysed as we receive them. Delivery was within the correct time and temperature conditions.

Test Methodology:
Test

Methodology

Detection Limit

Total (NP) Organic Carbon

Total Non-Purgeable Organic Carbon using TOC analyser. APHA Online Edition 5310 B.

0.1 g/m³

Dissolved (NP) Organic Carbon

Dissolved Non-Purgeable Organic Carbon. APHA Online Edition 5310 B

0.1 g/m³

Transmissivity @ 253.7nm

UV-VIS spectrophotometer

0.1 %

Unless otherwise stated, all tests are performed in Wellington.
The laboratory is not responsible for the information provided by the customer which can affect the validity of the results,
for example: sampling information such as date/time, field data etc.
"<" means that no analyte was found in the sample at the level of detection shown. Detection limits are based on a
clean matrix and may vary according to individual sample.
For liquid samples g/m3 is the equivalent to mg/L and ppm, solid samples are reported as mg/kg which is equivalent to
ppm.
Samples will be retained for a period of time, in suitable conditions appropriate to the analyses requested.

Report Released By
Rob Deacon

This laboratory is accredited by International Accreditation New Zealand and its reports are recognised in all countries affiliated to the International Laboratory
Accreditation Co-operation Mutual Recognition Arrangement (ILAC-MRA). The tests reported have been performed in accordance with our terms of
accreditation, with the exception of tests marked "not an accredited test", which are outside the scope of this laboratory's accreditation.
This report may not be reproduced except in full without the written approval of this laboratory.

Wellington
85 Port Road, Seaview
Lower Hutt 5045
Phone: (04) 576-5016

Rolleston
43 Detroit Drive
Rolleston 7675
Phone: (03) 343-5227

Dunedin
16 Lorne Street
South Dunedin 9012
Phone: (03) 972-7963

239
Email: reportselsnz@eurofins.com Website: http://www.eurofins.co.nz

Page 1 of 1
Report Number: 20/65039-1 ELS
10 December 2020 20:01:22

Stantec-TM- 3a

Client:

Chatham Islands Council

Project:

Waitangi WTP Upgrade

Date issued:

19 April 2021

Project Task:

UV Disinfection & Analysers

Prepared by:

Annika Grant

Subject:

Technical Brief for Design, Supply &

Reviewed by:

Andrew Wong

Installation of WTP Upgrades

Approved by:

Kirsten Norquay

This Technical Memo has been prepared for the benefit of Chatham Islands Council. No liability is accepted by this company or any
employee or sub-consultant of this company with respect to its use by any other person.
This disclaimer shall apply notwithstanding that the Technical Memo may be made available to Chatham Islands Council and other
persons for an application for permission or approval or to fulfil a legal requirement.

1 Introduction & Purpose
1.1

Introduction

The Waitangi Water Treatment Plant (WTP) urgently requires remedial or upgrade works to address substantial
limitations, comply with regulatory requirements, and meet current best practice. The required upgrades were allowed for
in Council’s 2018-28 Long Term Plan, but Central Government funding was not available at that time to progress these
upgrades and address scheme non-compliance to date.
Central Government funding to address immediate issues is now available – partly through Ministry of Health (MoH)
funding and partly through Tranche One funding as part of the Government’s three waters reform programme. This
memo does not specifically delineate between the two funding sources, however in general provision of new process
units is funded via MoH and provision of online monitoring equipment is funded via Tranche One.

1.2

Purpose

The purpose of this memo is to present the proposed upgrades to the Waitangi WTP and provide supporting information
(detailed in the Attachments) to Fulton Hogan and FILTEC (to be subcontracted to Fulton Hogan as the WTP supplier) to
design, supply, install, and commission the equipment included in the upgrade as well as to the provider for data
telemetry via an RTU and data reporting, alarming and historian via a cloud-based system.

1.3

Objectives

The objectives of the proposed upgrade at the Waitangi WTP are as follows:
•
•
•

Achieve bacterial compliance by providing a UV system that delivers a reduction equivalent dose of at least
40 mJ/cm2 in compliance with the Drinking Water Standards for New Zealand (DWSNZ)
Provide 3-log protozoa inactivation under DWSNZ by providing a UV system
Modify the multimedia filter backwash system to prevent untreated water reaching the treated water storage tank
during a backwash cycle.

2 Background
2.1

UV System

The UV system currently installed at Waitangi WTP cannot be serviced, and is validated to provide 3-log protozoa
inactivation nor a reduction equivalent dose of at least 40 mJ/cm2. Therefore, the current system is to be deinstalled and
replaced with a new UV system that meets the Drinking Water Standards for New Zealand (DWSNZ) requirements.
The Waitangi WTP does not have the capacity to treat the forecasted future water demand and the long-term plan is to
install a new WTP at a different location, with a different raw water source and a greater treatment capacity. The UV
system described in this technical memo is to be designed for the forecasted future water demand for Waitangi and Te
One and will be relocated to the new WTP location. Refer to Attachment D for the upgrade design criteria.

2.2

Multimedia Filter Backwash System

During the site visit in November 2020, it was discovered that a modification to the automated filter backwash settings
resulted in untreated water bypassing the filter and travelling downstream to the treated water tank. During this site visit,
FILTEC reset the factory settings preventing untreated water from bypassing the filter during a backwash cycle.
However, this change resulted in an increase in the system pressure to approximately 6 bar (90 psi). Modifications to the
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existing raw water feed and backwash system are required. The solution proposed by FILTEC is outlined in
Attachment A.

3 Work Required
This technical memo, particularly the Attachments, is intended for use as a performance specification for the Waitangi
WTP upgrade works. The Attachments are as follows:
•
•
•
•
•

Attachment A - Mechanical work required for the upgrade including the party responsible for each work item
Attachment B – Marked-up photographs of the existing WTP showing location of new equipment, pipework, fittings
and tie-in points
Attachment C – Design flows, existing plant design and water quality
Attachment D – WTP upgrade design criteria, including design proformas for FILTEC to complete, scope of supply,
schedule of prices, and process flow diagram for upgraded WTP
Attachment E – Proposed drinking water compliance and critical control points post upgrade.

The Waitangi WTP upgrade works shall be carried out under the existing Operations and Maintenance Contract between
Chatham Islands Council and Fulton Hogan, where Stantec is the Engineer to Contract. For this scope of works, Kirsten
Norquay will be the primary point of contact for Fulton Hogan and, where appropriate, FILTEC.
Fulton Hogan shall engage FILTEC as a subcontractor to design, supply, install and commission the Waitangi WTP
upgrade as described in this memo.
FILTEC are required to complete the design proformas in Attachment D for approval by Stantec prior to Fulton Hogan
placing the order for equipment supply.
All coordination and minor works (e.g., civil, electrical) that are required to facilitate the completion of the upgrade to the
Waitangi WTP shall be carried out by Fulton Hogan. These minor works shall be communicated directly to Fulton Hogan
by FILTEC. No minor works shall be commenced without agreement by Stantec (Kirsten Norquay).
FILTEC is required to work professionally and collaboratively with the Chatham Islands Council’s (CIC) nominated
contractors, which include:
•
•
•
•

Fulton Hogan (CIC maintenance contractor)
Stantec (CIC Engineer to Contract)
WaterOutlook (water quality database contractor)
Telemetry Contractor (TBC)

Chatham Islands Council require the works to be completed by 30 June 2021.
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Attachment A - Work Required
Table A-1 Mechanical Work
Item

Description

Responsibility

1

Treated water
sampling point

Install new sampling point at a location specified by
FILTEC in the treated water pipe leaving the WTP
(post treated water tanks) for FAC/pH and treated
water turbidity.

FILTEC

2

Raw water sampling
point

Install new sampling point at a location specified by
FILTEC in the raw water pipe before the multimedia
filter for raw water turbidity.

FILTEC

3

UV system

Installation of new UV disinfection system including
ancillary equipment and required pipework and
valving, in compliance with the manufacturer’s
requirements.

FILTEC

4

Multimedia filter
backwash
modification

Installation of all required pipework, valving, pump,
controls etc to ensure that no untreated water enters
the treated water tank during backwash cycles and
the high-pressure issue is rectified. This is further
outlined below.

FILTEC

5

Online monitoring
(instruments)

Install turbidimeters, FAC & pH meter including
sampling pump and display including tubing from
sampling point and waste pipe to drain. Install an
electromagnetic flow meter either upstream or
downstream of the treated water delivery pumps. The
flow meter must report both instantaneous and
totalised flow, and be installed downstream of the
filter backwash pump offtake.

FILTEC

6

Local RTU, alarming
and reporting

Separate package of work, outlined in a separate
memo

Others

All equipment shall be installed in accordance with manufacturer’s requirements.
The materials and diameter of all required pipe and fittings shall match existing as detailed in the photo mark-ups in
Attachment B.
Multimedia filter backwash modification
Modifications to the existing raw water feed and backwash system are required to ensure that untreated water does not
enter the treated water tank during backwash cycles and the high-pressure issue is rectified. The solution proposed by
FILTEC is as follows, and illustrated in Figure A1:
•
•
•
•
•

Procure a dedicated backwash pump with a selected duty appropriate for the flow and pressure requirements of the
exiting multimedia filter. FILTEC to size the new backwash pump.
Supply all necessary piping and fittings to provide a complete and functioning system.
Plumb the new pump to the outlet of the existing Tikitiki reservoir with isolation valves and non-return valves.
Plumb the backwash pump discharge to the inlet line of the multimedia filter.
Wire the existing multimedia filter microswitch that closes when a backwash is initiated to start the new backwash
pump and stop the Tikitiki Bore and inlet booster pumps.
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Booster
Pump
(1)

Multimedia
Filter (1)
Backwash
Pump

Softeners (2)
Tikitiki Bore
with Pump (1)

Met Station
Reservoirs
(4 x 30 m³)

WAITANGI WTP

Waitangi
settlement
Flow
Meter

UV units
(2)

Sodium
Hypochlorite
Dosing

Delivery
Tikitiki
Pump (2)
Reservoir
(1 x 30 m³)

Figure A1: Multimedia filter backwash upgrade
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Attachment B – WTP Upgrade Layout
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Power point
arrangement to
be changed to
allow for one
UV appliance
per power point
– to be
provided by
Fulton Hogan

Spare
power
point
for new
UV unit

New pipework
with shut-off
valve – to be
designed by
Filtec

New pipework
with shut-off
valve – to be
designed by
Filtec
Note for pipe design: Mag flow
meter installation with five pipe
diameters of straight pipe
upstream from the meter and
three pipe diameters of straight
pipe downstream. Piping shall
ensure full pipe flow during
operation.

245

New power
points required
– number and
location to be
confirmed by
Filtec. Fulton
Hogan to
provide
FAC &
pH
meter

Raw
turbidity
meter

Treated
turbidity
meter

New meters
and displays to
be mounted on
board and
fixed to wall –
to be designed
and positioned
by Filtec

246

Discharge pipe from
meters through wall
and into drainage
channel to paddock

Discharge pipe from
meters through wall
and into drainage
channel to paddock
– hole to be tidied up
by Fulton Hogan
when new drain pipe
is installed

247

Tee on hose connection or tapping
band on pipe outside the building for
pipework to treated water turbidity
and FAC/pH meters – to be designed
by Filtec

248

249

New pressure relief
valve for filter
backwash to be
designed and
installed by Filtec

Raw water turbidity
sampling point – location
and pipework to be
determined250
by Filtec
(upstream of filter)

Attachment C – WTP Design Flow and Existing Plant Design
C.1

Flow

Current Resident Population
Current Visitor Population (estimate)
Water Demand per Resident & Overnight Visitors
Water Demand per Day Visitor
Total Estimated Water Demand
Current Average Daily Flow
Current Maximum Daily Flow
Future Resident Population
Future Visitor Population (estimate)
Water Demand per Resident & Overnight Visitors
Water Demand per Day Visitor
Commercial / Institutional Demands
Current Design Daily Flow
Future Average Design Daily Flow
Future Design Flow

C.2

170
35 Overnight
250 L/person/day (NZS4404:2010)
30 L/day
46,250 L/day; generally consistent with 2017 Preliminary Design
Report.
60,000 L/day – 6 Monthly Report: January-July 2020
75,000 L/day – 6 Monthly Report: January-July 2020 (90%tile)
305 (187 Waitangi, 118 Te One)
Refer to Future Population Growth Tech Memo
111 (77 Waitangi, 34 Te One)
Refer to Future Population Growth Tech Memo
250 L/person/day (NZS4404:2010)
30 L/day
Shipping Wharf, Moana Fish Supply, Te One Marae, Te One
School, Waitangi Seafoods, Other
Refer to Future Population Growth Tech Memo
100,000 L/day
200,000 L/day
Refer to Future Population Growth Tech Memo; consistent with
2017 Preliminary Design Report.
2.3 L/s (Consistent with 2017 Preliminary Design Report

Existing Process Capacity

Note: Information from manufacturer data sheets
Raw Water Booster Pump
Number of Units
Model Number
Motor Size
Maximum Flow Duty Point
Pump Curve

1
Grundfos CM5-6
1.2kW
6 m3/h at 34.9 mH2O (3.5 bar)

https://product-selection.grundfos.com/products/cme-forboosters/cm5-697991791?productnumber=97991791&custid=GMA&tab=variant
-curves&pumpsystemid=1157545634
Multimedia Filter
Number of Units
Model Number
Media Type

1
AquaFlo MM400A
Anthracite (30 kg)
Stantec
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Maximum Design Flow Rate
Vessel Diameter
Maximum Loading Rate
Maximum Pressure
Head Loss at Design Flow Rate (min / max)
Softener
Number of Units
Model Number
Resin
Maximum Design Flow Rate, per unit
Vessel Diameter
Maximum Loading Rate, per unit
Head Loss at Design Flow Rate (min / max), per
unit
Minimum Feed Pressure
Maximum Feed Pressure
UV Reactor
Number of Units
Model Number
Maximum Design Flow Rate at 40 mJ/cm2
(assumed dose)
Minimum UVT
Maximum Pressure
Minimum Pressure
Total Power
Lamp Power

Filter Sand (80 kg)
C Grade Fine Garnet (30 kg)
A Grade Coarse Garnet (30 kg)
Gravel (31 kg)
78.3 L/min (4.7 m3/h)
400 mm
37 m/h
7 bar
1 bar / 3 bar
2 (in parallel)
Aquaflo SF300L
Rohm & Haas IR1200NA (56 L)
41.6 L/min (2.5 m3/h)
300 mm
35.7 m/h
1.1 bar / 1.7 bar
2 bar
7 bar
1 (one is out of service)
McLean Engineering Co. Ltd. (circa 1989)
31.5 L/min (1.89 m3/h, 500 gph)
Unknown
3.5 Bar (50 psi)
Unknown
Unknown
Unknown

Chlorine Dosing Pump
Number of Units
Model Number
Maximum Flow Duty Point

1
Wallace and Tiernan P75
79 L/h at 14.3 mH2O (1.4 bar)

Reticulation Pumps
Number of Units
Model Number
Motor Size
Maximum Flow Duty Point
Pump Curve

2 (duty/standby)
Grundfos CRN 15-02
2.2 kW
23.8 m3/h at 14.7 mH2O (1.44 bar)

https://product-selection.grundfos.com/products/cr-cre-cri-criecrn-crne-crt-crte/crn/crn-15-296501770?productnumber=96501770&custid=GMA&tab=variant
-curves&pumpsystemid=1157561306
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C.3

Process Flow Diagram
Booster
Pump
(1)

Met Station
Reservoirs
(4 x 30 m³)

Multimedia
Filter (1)

WAITANGI WTP

Softeners (2)
Tikitiki Bore
with Pump (1)

C.4

Waitangi
settlement
Flow
Meter

UV units
(2)

Sodium
Hypochlorite
Dosing

Delivery
Tikitiki
Pump (2)
Reservoir
(1 x 30 m³)

Water Quality Data

Note: Raw and treated water turbidity, pH and indicator organisms data for Waitangi WTP collected by the Council as
part of drinking water compliance (2008 to late 2020). Other raw water data for Tikitiki bore is from Water Safety Plan
(prior to 2008). Raw water data for MPA bore collected by Council to inform design of proposed new WTP (single grab
sample in 2015 and 2016 analysed for full suite, monthly grab samples from late 2016 to early 2018 analysed for
indicator organisms).
Raw Water – Waitangi WTP (Tikitiki Bore)
Turbidity
TOC
DOC
Total hardness
Total Iron
Dissolved Iron
Total Manganese
Dissolved Manganese
pH
UVT
E.coli
Total Coliforms

Typical (range)
0.15 NTU (0.05-0.82 NTU)
N/A
N/A
219 mg/L as CaCO3
<0.01 mg/L
N/A
<0.005 mg/L
N/A
6.9-7.9
N/A
<1 MPN/100 mL (<1 – 2 MPN/100mL)
<1 MPN/100 mL (<1 – 38 MPN/100mL)

Treated Water – Waitangi WTP
Turbidity
TOC
DOC
Total hardness
Total Iron
Dissolved Iron
Total Manganese
Dissolved Manganese
pH
UVT
E.coli
Total Coliforms

Typical (range)
0.18 NTU (0.024-1.22 NTU)
N/A
N/A
Typically 80 mg/L as CaCO3 (based on Filtec service report,
dependent on % flow passed through softeners)
N/A
N/A
N/A
N/A
6.6 (6.2-7.7)
N/A
<1 MPN/100 mL (all <1 MPN/100mL
<1 MPN/100 mL (<1 – 1 MPN/100mL

Raw Water – MPA Bore
Turbidity
TOC
DOC
Total Hardness

Typical (range)
N/A
2.1 mg/L (<0.5-3.6 mg/L)
9.75 mg/L (6-13.2 mg/L)
205 mg/L as CaCO3 (200-210 mg/L as CaCO3)
Stantec
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Total Iron
Dissolved Iron
Total Manganese
Dissolved Manganese
pH
UVT (filtered)
UVT (unfiltered)
E.coli
Total Coliforms

6.5 mg/L (6.4-6.5 mg/L)
0.44 mg/L (0.03-0.84 mg/L)
0.087 mg/L (0.083-0.090 mg/L)
0.081 mg/L (0.080-0.082 mg/L)
7.5 (7.4-7.6)
86.7% (85.5-87.9%)
49.9% (49.4-50.3%)
<1 MPN/100 mL (<1 – 18 MPN/100mL)
<1 MPN/100 mL (<1 – >200 MPN/100mL)
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Attachment D – WTP Upgrade Design Criteria
D.1

Objectives

The objectives of the proposed upgrade at the Waitangi WTP are as follows:
•
•
•
•

Provide 3-log protozoal treatment by providing a new UV system
Achieve bacterial compliance by providing a new UV system
Modify the multimedia filter backwash system to prevent untreated water reaching the treated water storage tank
during a backwash cycle.
Provide treated water quality and flow monitoring.

The minimum design flow for the new equipment is 2.3 L/s. This is based on the 2017 Preliminary Design Report.

D.2

UV Reactor

FILTEC to complete and provide to Stantec for approval prior to Fulton Hogan placing order.
UV Reactor
Number of Units
Model Number
USEPA Validated Dose

1
Provide 3-log protozoa inactivation (dose of at least
40 mJ/cm2)
70%
200,000 L/day, 2.3 L/s
240V/50Hz

Minimum Validated UVT
Maximum Flow Rate at Minimum Validated UVT
Power Supply
Power Consumption
Maximum Operating Pressure
Ambient Water Temperature
Required Features

Lamp Failure Alarm
UV Intensity Monitoring
Flow Monitoring

UV Start-up/lamp warmup period and controller (in min)

D.3

Backwash Pump Supply

FILTEC to complete and provide to Stantec for approval prior to Fulton Hogan placing order.
Backwash Pump
Number of Units
Model Number
Motor Size
Maximum Flow Duty Point

D.4

Supplier Scope of Supply

General
The Waitangi WTP upgrade works shall be carried out under the existing Operations and Maintenance Contract between
Chatham Islands Council and Fulton Hogan, where Stantec is the Engineer to Contract. For this scope of works, Kirsten
Norquay will be the primary point of contact for Fulton Hogan and, where appropriate, FILTEC.
Fulton Hogan shall engage FILTEC as a subcontractor to design, supply, install and commission the Waitangi WTP
upgrade. FILTEC are required to complete the design proformas in Attachment D for approval by Stantec prior to Fulton
Hogan placing the order for equipment supply.
All coordination and minor works (e.g., civil, electrical) that are required to facilitate the completion of the upgrade to the
Waitangi WTP shall be carried out by Fulton Hogan. These minor works shall be communicated directly to Fulton Hogan
by FILTEC. No minor works shall be commenced without the agreement of Stantec (Kirsten Norquay).
FILTEC is required to work professionally and collaboratively with the Chatham Islands Council’s (CIC) nominated
contractors, which include:
•
Fulton Hogan (CIC maintenance contractor)
•
Stantec (CIC Engineer to Contract)
•
WaterOutlook (water quality database contractor)
•
Telemetry Contractor (TBC)
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Fulton Hogan shall provide a programme which includes the expected delivery date for equipment to Chatham Island
and date for Practical Completion. The work shall be completed no later than 30 June 2021.
Equipment to be provided
Items that FILTEC are required to design, supply, install and commission include those listed below:
UV Reactor
1 duty unit only
Lamp failure alarm
UV Intensity monitoring
Flow monitoring
VIQUA PRO30 UV Reactor
○ COMMcentre module
○ Dry contact for alarms
○ UVI analog interface output
○ Flow rate analog interface output

•
•
•
•
•

Online monitoring with ability to download data locally via USB stick and to interface with RTU (provided by others)
•
Raw Water Monitoring:
○ Turbidity
Hach TU5300 (LXV445.99.31112)
Hach sc200, 2 channel (LXV404.99.20442)
•
Treated Water Monitoring
○ Turbidity
Hach TU5300 (LXV445.99.31112)
○ FAC / pH
DEPOLOX 400M and flow cell module
Free chlorine sensor
pH sensor
○ Flow meter
Krohne OPTIFLUX 1100 (or equal)
Instantaneous flow analog output (4-20mA)
Totalised flow digital pulse output
Backwash Pump
•
Procure and install a new backwash pump with appropriate duty, with the necessary piping, isolation and non-return
valves.
•
Wire the existing multimedia filter microswitch to start the new backwash pump, and shutdown the Tikitiki Bore and
inlet booster pumps.
Documentation to be provided
•
Testing and commissioning report
•
As-built photos and notes
•
Equipment schedules
•
O&M manual
•
Validation certificate for the UV system to demonstrate protozoal and bacterial compliance with the DWSNZ at a
minimum of 70% UV transmittance and maximum of 2.3 L/s.
Warranty
FILTEC shall warrant that all equipment, when installed and commissioned, will achieve the required performance, and
operate for its expected design life. For each item of equipment designed and /or manufactured as part of this Contract,
FILTEC shall provide warranties to Chatham Islands Council, and render all reasonable assistance for the purpose of
enforcing these. The duration of the warranty for all equipment and services rendered shall be 12-months from the date
of Practical Completion, notwithstanding warranties offered by the equipment suppliers. Practical Completion is achieved
when the equipment has been installed, commissioned, and demonstrated to operate as required.
Insurances
This work shall be carried out under the existing Operations and Maintenance Contract, which includes insurance and
liability requirements.
Quotation and Payment
Fulton Hogan shall provide an updated quotation for the Waitangi WTP upgrade that includes FILTEC’s work as well as
minor works to be carried out by Fulton Hogan (eg minor civil works and any electrical works).
As a minimum, the quotation shall include a schedule of prices presented in Table D-1.
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Table D-1 Schedule of Prices
Item

Description

Price

1

Treated water
sampling

New treated water sampling point

$

2

Raw water sampling

New raw water sampling point

$

3

UV system

Design and supply UV system and ancillaries

$

4

Multimedia filter

Supply pipework, valving, pump, controls and
ancillaries for backwash modification

$

7

Online monitoring

Supply turbidimeters, FAC & pH meter (including
sampling pump) and flow meter

$

8

Installation &
Commissioning

Installation and commissioning of supplied process
equipment.

$

9

Minor Works

Other minor civil and electrical works

$

Contingency

Additional works carried out on approval by Stantec

$10,000

Total
Payment will be based on work completed, with two milestone payments:
•
First milestone – Receipt of equipment and instrumentation at Chatham Island
•
Second milestone - Practical Completion

D.5

Process Flow Diagram
Booster
Pump
(1)

Turbidity
WAITANGI WTP
Multimedia
Filter (1)
Backwash
Pump

Softeners (2)
Tikitiki Bore
with Pump (1)

Met Station
Reservoirs
(4 x 30 m³)

FAC/pH
Waitangi
settlement

Turbidity
Flow
Meter

UV unit
(1)

Sodium
Hypochlorite
Dosing

Delivery
Tikitiki
Pump (2)
Reservoir
(1 x 30 m³)

Flow meter

Note: New equipment and instrumentation indicated by red dotted box.
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Attachment E – Proposed Drinking Water Compliance and Critical
Control Points
This has been on the basis that cell phone coverage is not available. It will be updated once a telemetry and
cloud-based reporting system is operational.

E.1

Drinking Water Compliance

Compliance Parameter
Bacterial
Protozoa

Compliance Method
Criterion 5 – UV disinfection, dose of at least 40 mJ/cm2
Source water – 3-log inactivation or removal (default in Section 5.2.1.2)

Viral
Cyanotoxin
Chemical
Radiological

UV disinfection (Validation certificate required for 3-log from FILTEC):
•
Flow – flow restrictor
•
Turbidity – online turbidity manually recorded each month
•
UV Intensity – continuous monitoring
•
UVT – manual UVT grab sample (weekly, may be reduced to
monthly after 12 months and to not required after 2 years)
•
Lamp replacement hour meter – continuous monitoring
•
Lamp outage – continuous monitoring
N/A at present
N/A at present
N/A at present
N/A at present

Critical Control Points:
•
UV Disinfection
•
Residual chlorination

E.2

Critical Control Points

E.2.1

UV Disinfection

Process objectives:
1.
Provide a primary disinfection Critical Control Point to inactivate bacterial, viral, and protozoan
pathogens that may have entered upstream of dosing point
Operational day-to-day monitoring of control process:
What
• UV dose in mJ/cm2
• Turbidity in NTU
When
• Manually recorded at least 5 days per week
• Data logged continuously and downloaded via USB at least once a week
Where
• UV reactor
• Treated water turbidity instrument
How
• Online UVI sensor (Trojan UVMax Pro30).
• Online NTU Meter (Hach SC200).
Who
• Water Treatment Plant Operator
Records
• Log book hard copy. Contract Manager inputs data into Water Outlook, a proprietary
database that the Water Engineer can access.
• Download data via USB. Contract Manager inputs data into an Excel spreadsheet and
forwards to Water Engineer.
Process performance criteria at monitoring point:
Target
• UV dose: 40 mJ/cm2
Range:
• NTU: <1.0

Correction if performance criteria are not met:
• Operator to check filters are operating normally
and manually backwash filters as required.
• Perform UV reactor sensor and lamp check
during routine inspections.
• Check UV dose and raw water quality
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Action
Limits:

•
•

Critical
Limits:

•
•

UV dose: <40 mJ/cm2
NTU: >1.0 (>15 min)

•
•
•
•

UV dose: <40 mJ/cm2
NTU: >2 (>3 min)

Operator to adjust/maintain UV reactor so that
the target dose is achieved.
Operator to undertake troubleshooting.
Operator to manually backwash filters and
reduce flow to achieve the target NTU.
Operator to notify Contract Manager

• Operator to shut down network pump and
•
•
•

service the UV reactor and manually backwash
filters and then restart network pump
Operator to notify Contract Manager
Contract Manager to notify Water Engineer.
Water Engineer to notify CEO and DWA if water
outside of critical limits needs to be supplied or
has been supplied and follow Contingency Plan
3 in the Water Safety Plan.

Supporting programs:
1.
Monthly analysis for E.coli and total coliforms by accredited laboratory. Laboratory reports sent
directly to Contract Manager and Water Engineer. Water Engineer reports monthly to CEO, and
Water Engineer reports exceedances as soon as practicable to CEO and DWA if results are outside
DWSNZ.
2.
Annual refresher training of Operator in operation, maintenance and trouble-shooting of treatment
process units and instrumentation by service agent (FILTEC).
3.
Monthly monitoring instrument checks and calibration by Operator.
4.
Training and competency assessment of operator in UV reactor performance and turbidity
monitoring of drinking water.
5.
Laboratory verification checks for E.coli and total coliforms, with transgression reporting to operator
and district health board.
6.
Raw water chemistry sampling programme (colour, iron, manganese, hardness)
Planned programs:
1.
Complete MPA bore investigations to confirm its suitability as a future potable water supply.
2.
Install telemetry and cloud-based reporting system for monitored parameters. Reliant on provision of
cell phone coverage to Chathams via the government’s rural connectivity project.

E.2.2

Residual Chlorination

Process objectives:
1.
Provide a primary disinfection Critical Control Point to inactivate bacterial and viral pathogens that
may have entered upstream of dosing point
2.
Provide residual disinfection Control Point to help inactive pathogens entering downstream of the
dosing point.
Operational day-to-day monitoring of control process:
What
• Free Available Chlorine (FAC) concentration in mg/L
• pH in pH units. (Note: pH is not able to be adjusted if outside ideal range.)
• Turbidity in NTU
When
• Manually recorded at least 5 days per week
• Data logged continuously and downloaded via USB at least once a week
Where
• Treated water FAC, pH and turbidity instrument
How
• Online FAC and pH meter (Depolox 400M with FC2 and pH sensors
• Online NTU meter (Hach SC200)
Who
• Water Treatment Plant Operator
Records
• Log book hard copy. Contract Manager inputs data into Water Outlook, a proprietary
database that the Water Engineer can access.
• Download data via USB. Contract Manager inputs data into an Excel spreadsheet and
forwards to Water Engineer.
Process performance criteria at monitoring point:

Correction if performance criteria are not met:
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Target
Range:

•
•

Action
Limits:

•
•

FAC: 0.2 - 0.5 mg/L
NTU: <1.0

•

FAC: < 0.2 mg/L or > 0.6 mg/L
NTU: >1.0 (>15 min)

•

•

•
•

Critical
Limits:

•
•

•

FAC: < 0.1 mg/L or > 1 mg/L
NTU: >2 (>3 min)

Operator to adjust chlorine dosing system to
achieve target range
Operator to check filters are operating normally
and manually backwash filters as required
Operator to adjust chorine dosing to within
targets
Operator to undertake troubleshooting (eg
dosing pump function, age of solution, filters)
Operator to manually backwash filters and
reduce flow to achieve the target NTU.
Operator to notify Contract Manager

• Operator to shut down network pump and adjust
•
•
•

chlorine level, manually backwash filters and
then restart network pump
Operator to notify Contract Manager
Contract Manager to notify Water Engineer.
Water Engineer to notify CEO and DWA if water
outside of critical limits needs to be supplied or
has been supplied and follow Contingency Plan
3 in the Water Safety Plan.

Supporting programs:
1.
Monthly analysis for E.coli and total coliforms by accredited laboratory. Laboratory reports sent
directly to Contract Manager and Water Engineer. Water Engineer reports monthly to CEO, and
Water Engineer reports exceedances as soon as practicable to CEO and DWA if results are outside
DWSNZ.
2.
Monthly monitoring instrument checks and calibration by Operator. FAC and pH to also be crossedchecked using a handheld meter (eXact Micro 20 Photometer)
3.
Annual check of FAC and pH analyser by service agent (FILTEC) using a second meter as part of
annual WTP servicing.
4.
Annual refresher training of Operator in operation, maintenance and trouble-shooting of treatment
process units and instrumentation by service agent (FILTEC).
5.
Training and competency assessment of operator in monitoring of drinking water.
6.
Laboratory verification checks for E.coli and total coliforms, with transgression reporting to operator
and district health board.
7.
Raw water chemistry sampling programme (colour, iron, manganese, hardness)
Planned programs:
1.
Complete MPA bore investigations to confirm its suitability as a future potable water supply.
2.
Install telemetry and cloud-based reporting system for monitored parameters. Reliant on provision of
cell phone coverage to Chathams via the government’s rural connectivity project.
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1 Introduction
The purpose of this Technical Memorandum is to document the history of the Memorial Park Alliance (MPA) concrete
batching bore, key findings of investigations completed to date and present the proposed bore investigations for a
qualified drilling contractor and Fulton Hogan to undertake in 2021.
The intent of the past and proposed investigations are to evaluate the feasibility of upgrading the potable water scheme
to better meet the current and future demand of the Waitangi Community, and to facilitate the extension of the reticulated
network to supply the Te One community. The proposed investigations to be undertaken in 2021 are funded by the
Ministry of Health.

1.1

Objectives

The objectives of the proposed investigations to be undertaken in 2021 are as follows:
•
•

1.2

Confirm the technical feasibility of the existing MPA batching bore, or a new similarly located bore, for potable water
supply.
Confirm the technical feasibility of the existing aquifer, accessed at the MPA concrete batching site, for potable
water supply.

Water Demand and Design Basis

The settlement of Waitangi comprises of approximately 170 residents, with sufficient accommodation for 70 visitors at
various establishments. There are a number of current commercial consumers including Waitangi Hall, Hotel Chathams,
Chatham Motels, Chatham Islands Council (CIC) offices, Kokiri Community Maori Health and Fulton Hogan’s Works
Depot. The village of Te One comprises of approximately 107 residents, and there is sufficient accommodation for 30
visitors mainly at the Marae. The main island primary school, located at Te One, currently has 70 pupils, 5 staff, and a
swimming pool. Waitangi is currently serviced by a reticulated community water supply, however Te One is not. For
additional detail, refer to the 2017 Preliminary Design Report 1.
A review of the population and water demands (current and future) to confirm the design basis of the potable water
supply was completed 2. It was concluded that the peak design target of 200 m3/day is appropriate and future peak flows
greater than 200 m3/day will be mitigated with treated water reservoirs with a working volume of 400 m3. The treatment
plant shall be sized for an instantaneous flow rate of 2.5 L/s (200 m3/day over 22 hours of operation), and the reticulation
network shall be sized for a peak day flow rate of 308.1 m3/day.

2 MPA Batching Bore
For additional detail on the MPA batching bore and its hydrogeology, sustainable yield, water quality, and health risks,
refer to Appendix A of the Preliminary Design Report 3.

2.1

Construction and Operation

The MPA Batching Bore, previously referred to as the “Wharf Construction Yard Bore”, was drilled and constructed
between 22 and 30 August 2015 by Websters Drilling. The water from the bore was used for concrete batching for the
wharf construction project, and it is understood that there have been no issues with the concrete batching due to water
quantity or quality.
Preliminary Design Report – Waitangi & Te One Water Supply Upgrade, Stantec, November 2017
Technical Memo - Chatham Islands Water Supply Upgrade Future Population Growth, Stantec, August 2020
3 Wharf Construction Yard Bore – Ground Water Supply and Quality, Stantec, August 2017
1
2
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Refer to Figure 2-1 for an illustration of the key locations related to the water supply scheme at Waitangi.

Figure 2-1: Key water supply scheme locations for Waitangi

The bore construction details, as provided by Webster Drilling, are as follows:
•
•
•

•

The bore hole was drilled to a depth of 38 m at a diameter of 150 mm. The bore casing and screen are 100 mm
diameter PVC.
The bore itself is 32 m deep with a 1 mm slotted PVC screen from 23 m to 32 m.
The annulus between the bore casing and inside of the borehole was filled with 2 mm sand from the base of the hole
to 5 m above the top of the screen. This was overlain by blinding sand (2 m thick), bentonite (1 m thick), pea metal
(9 m thick), bentonite (2 m thick), gravel pack (1 m thick) and concrete (1 m thick) to ground level.
At ground level the bore head is surrounded by a 1 m x 1 m x 0.15 m thick concrete pad.

Groundwater data is not available in the surrounding area and to date there has been no ongoing monitoring of
groundwater levels. During drilling of the bore hole, the drilling contractor did not see any discernible changes in
groundwater pressures that would indicate multiple aquifers above that screened by the MPA batching bore.
Overall, the bore is screened in the weathered limestone. This is overlain by low permeability material consisting of silt
and clay. The groundwater level in the bore was 4.8 m below ground level at the time of its construction, which is higher
than the top of the limestone into which the bore is screened. This indicated that the limestone aquifer was at least
partially confined, and there may be leakage of groundwater to the aquifer from the overlying silts and clays.
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The bore was in operation for concrete batching from January 2016 4 until approximately May 2018. It was
decommissioned by MPA prior to their demobilisation from Chatham Island. The bore is currently in poor condition and
while require some improvement works prior to using it as a potable water source (Figure 2-2).

Figure 2-2: MPA batching bore on November 2020

2.2

Yield Testing

Following the construction of the bore in August 2015, Webster Drilling undertook a 24-hour constant-rate aquifer test
followed by a 24-hour water level recovery monitoring period. The flow rate during this test was 1.7 L/s (147 m3/day, over
24 hours). Further analysis of the geological strata and the drawdown test data indicated that sustainable yield may be in
the range of 2.0-2.3 L/s (170-200 m3/day, over 24 hours). However, this has yet to be confirmed as this aquifer requires a
larger pump to abstract at the peak design flow rate.
A second constant rate aquifer test was undertaken in March 2017 to determine if the bore could provide a sustainable
yield of up to 2.3 L/s. The test results revealed an unusual water level response and key information on the testing
methodology was not recorded; hence, the results were considered unreliable. It was confirmed later that the test was
completed with a smaller capacity pump, which replaced the original larger pump.
A third aquifer test was undertaken in November 2019 5 to confirm its maximum sustainable yield, and intended to last for
seven days. The test was terminated after two days primarily due to a drop in water level in the MPA batching bore over
the last 24-hours of pumping. It was stated by Washingtons in its report that the water level in a local spring, located
approximately 1 km ENE of the MPA batching bore, decreased during the 48-hour pumping period and recovered after
the MPA bore pumping test was stopped. However the report did not provide many details about the spring (e.g., exact
location, construction, hydrogeology), did not confirm if there is a hydraulic connection between the MPA batching bore
and the local spring, or investigate if other factors may have influenced the spring level.
It was also stated by Washingtons in its report that after the pumping was stopped that the Hospital bore, located
approximately 1.2 km NE of the MPA batching bore, had ran dry. The Hospital bore was investigated by CIC after the
MPA batching bore pumping test, and it was confirmed that the bore going “dry” was due to a mechanical failure, and not
a lack of water due to MPA bore pumping test.
The average pumping flow rate observed during the third aquifer test was 1.5 L/s and ranged from 1.2-1.7 L/s; the
fluctuation in the flow rate was attributed to the generator governor. The well took less than ten minutes to run clear from
the start of pumping. Analysis of the pumping test data indicated that the maximum yield of the MPA bore has reduced to
approximately 1.0 L/s; based on this yield and if performance cannot be recovered, the bore, and possibly the aquifer,
may not be suitable for the proposed drinking water supply upgrade. However, the MPA batching bore was inactive for
over a year prior to the test, and no reference to surging or air lifting the bore to scour the screen prior to testing were
noted. Rehabilitation efforts may improve the current bore performance.

4
5

An exercise in logistics, Contractor Magazine, June 2018, https://contractormag.co.nz/project/an-exercise-in-logistics/
CY1 Test Pump Summary, Craig Kerwin – Washingtons Exploration Ltd., November 2019
Stantec
Status – Final | May 2021 | Project no. 310204427 | TM4_mpa_bore_invest_20210512_final.docx

263

Page 3

2.3

Water Quality

Grab samples have been collected from the MPA batching bore to understand its existing raw water quality and assess
the level of treatment required to comply with the Drinking Water Standards for New Zealand (DWSNZ). All samples
were collected directly from the bore head to provide a representative sample of the groundwater quality. Two full-suite
samples were collected on 27 August 2015 and 27 September 2016, and monthly samples were collected for
microbiological analysis (E.coli and Total Coliforms). The water quality is summarised in Table 1. Additional water quality
data is presented in Appendix A of the Preliminary Design Report.
Table 1: MPA batching bore water quality August 2015 to April 2018
Parameter

Unit

No.
Samples

Total Iron

mg/L

2

Dissolved Iron

mg/L

2

Total
Manganese

mg/L

2

Dissolved
Manganese

mg/L

2

Turbidity

NTU

2

Total hardness

mg/L

2

Total Organic
Carbon

mg/L

2

pH

-

2

UVT

%T

2

Filtered UVT

%T

2

E.coli

MPN/ 100mL

13

Total coliforms

MPN/ 100mL

13

Results

DWSNZ MAV/GV
Comment

6.4-6.5

<0.2 (staining)

0.03-0.84

<0.2 (staining)

0.083-0.090

<0.04 (staining)
<0.1 (taste)

~2x GV for staining (Tikitiki <0.005 mg/L)

0.082-0.080

<0.04 (staining)
<0.1 (taste)

~2x GV for staining

58 -58

<2.5 (appearance)
<1 (disinfection)

200-210

100-300 (taste)

<0.5 -3.6
7.4-7.6

Up to 4x GV

Water appeared clear from bore on
sampling. However, the water became
cloudy overnight and likely due to iron
oxidation in the sample bottle
(Tikitiki <0.1 NTU)
~2x lower GV for taste (Tikitiki 219mg/L
but treated)
Suitable for chlorination

7-8.5
<8 (chlorination)

49.4-50.3

Neutral pH (Tikitiki 6.9-7.9)
Suitable for chlorination
Not suitable for disinfection, but likely due
to iron oxidation

85.5-87.9
<1 -18

>30x GV (Tikitiki <0.01 mg/L)

Suitable for disinfection
<1 (MAV)

<1 - >200

>MAV since 22 August 2017, but not
prior. (Tikitiki <1 MPN/100mL)
Detectable since 21 March 2017, but not
prior. (Tikitiki < 1 MPN/100mL)
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3 Outcomes and Next Steps
In 2017, the Preliminary Design report concluded that the MPA batching bore’s sustainable yield required confirmation.
However, the water quality data indicated that it could be used as a potable water supply and a treatment concept was
developed. The proposed treatment process included: softening, greensand filtration with pre-chlorination, UV
disinfection, and chlorine disinfection.
Following the 2019 drawdown test of the MPA batching bore and the conclusion that its yield may be reducing, it was
recommended that a new bore that is larger and deeper than the existing MPA batching bore is installed at the site 6. The
site is the preferred location as it is owned by CIC, and enables the conveyance of treated water around the network,
including the extension to Te One, without booster pumping.
Ministry of Health (MoH) funding was secured to investigate the MPA batching bore with the intention of constructing a
new and larger bore at the existing site.

3.1

Plan A – Construct New Bore

Based on the recommendation from the hydrogeologist to drill a new bore at the former MPA Construction Yard,
technical specifications 7 were developed. The specifications were issued to MacMillan Drilling Group (MacMillan),
Washingtons Exploration Ltd. (Washingtons) and Webster Drilling & Exploration (Webster) for quotations. Budgetary
pricing was received from Washingtons and Webster ranging from $175,000 to $250,000. The quotes were
approximately two to three times greater than the approved funding budget received from the MoH.
In response to the budget limitations, an alternative plan to complete additional investigations on the MPA batching bore
are summarised in Section 3.2.

3.2

Plan B – Redevelop and Rehabilitate MPA Batching Bore

Given that the MPA batching bore was not operated for approximately 1.5 years prior to the drawdown test that was
completed on November 2019, it is possible that the bore capacity declined due to a variety of factors (e.g., sand
bridging, clogged screen, etc.). No reference to bore redevelopment activities prior to the November 2019 drawdown test
were recorded in the pump test summary report. The condition of the bore, and not a reduction in the aquifer yield, may
have impacted the drawdown test results and the conclusion that its sustainable yield has reduced to 1 L/s.
Redevelopment, inspection, and restoration works of the bore is proposed to be undertaken by a qualified drilling
contractor:
•

•

•

•

•

CCTV inspection
○ Inspect the condition of the bore and bore screen and document the physical condition and possible fouling.
○ Inspect before and after bore redevelopment activities.
Chemical clean of the bore screen
○ Use Chemdrex ADPA-Dry or equivalent
Pelletised acid developed to clean bore screens of calcium carbonate, magnesium carbonate, iron
deposits, and moderate biological growth.
Poured directly into the bore at the prescribed amount and sinks to the bottom of the bore to ensure the
highest acid concentrations are present at the bore screen.
Overdosing the cleaning chemical may release excessive heat and could damage the PVC screen.
Redevelop the bore mechanically: Well development methods are based on establishing flow velocities greater than
those produced by the expected rate of pumping of the completed well 8.
○ Compressed Air / Air Lift Pumping (surging)
Inject compressed air into the bore to lift the water. As the water reaches the top of the casing, shut off the
air causing the aerated water column to fall forcing water through the screen in the reverse direction.
Periodically operate the air supply without stopping to remove sediment from the bore
If there isn’t an adequate air supply to lift water out of the bore, connect the compressed air to a smaller
diameter pipe that is inserted into the bore to create an airlift pump.
Step drawdown testing
○ Four flow rates equally spaced, up to 2.5 L/s
○ Pump at each flow rate for 30 minutes without pauses between steps.
Ideally repeat historical step testing flow rates for comparison, but no historical step testing data is
available.
Constant rate pumping test
○ Pump at a flow rate up to 2.5 L/s for 2 days.

CIC Water and Wastewater Monthly Update – January 2020, Meeting Notes, Stantec
Specification for Chatham Islands Bore Drilling, Stantec, October 2020
8 Water Well Drilling Manual, Lifewater Canada, https://www.lifewater.ca/drill_manual/Section_Content.htm
6
7
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○

•

Install level monitoring at the MPA batching bore and three other existing private bores nearby.
Locations to be confirmed based on a private bore survey being completed by Environment Canterbury
○ Collect samples for water quality analysis
Sample at the start, middle, and end of the constant rate pumping test.
Refer to Appendix C for the water quality parameters for analysis.
Restore the bore head and complete protection works. Bore protection works shall include:
○ Seal the bore to prevent the ingress of water. Replace the existing blind flange and gasket. Modify the existing
pipes and cables as required so that the blind flange can be installed properly.

○

Fulton Hogan to construct stock fencing and a surface water diversion trench around the bore.

All pumping tests shall be completed at a consistent rate by the Contractor. Variations in the flow rate are not acceptable,
and the test will be repeated at no additional cost.

3.2.1

Recommended Equipmnent

A summary of recommended equipment to complete the works outlined in Section 3.2 is listed as follows:
•
•
•
•
•
•
•
•

CCTV camera equipment
Three-phase generator
Bore pump:
○ Capacity of 2.5 L/s at 35 mH2O
Bore hole/screen cleaning chemicals
Crane
Air compressor and hose
Flow monitoring
Level monitoring for the MPA batching bore and three additional bores (locations to be confirmed)
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3.2.2

On-Island Available Equipment

The following equipment, owned by FH, are available for use:
•

HIAB truck mounted crane
○ Load lifting limits:

•

Air compressor: Precision Air Contractor 20
○ Motor Size: 7HP (5kW)
○ Displacement (CFM): 19.4
○ Air Delivery (FAD): 16.2
○ Max Psi: 150
○ Tank Capacity (L): 70
○ Hose availability unknown

3.2.3

Private Bore Survey

It is recommended that a private bore survey be completed in advance of the bore redevelopment and pump testing.
With information of the private bore locations, level monitoring could be added to determine if the pumping from the MPA
Batching Bore impacts the groundwater supply in the area. This work is currently being undertaken by Environment
Canterbury (ECan).
We have been in contact with Adrian Meredith of ECan who is progressing this work. He has noted that the McMillan
Drilling Group has provided information for approximately 15 domestic bores that they have drilled on the island, but they
are awaiting permission from the property owners to use the information. ECan has planned to travel to the Chathams in
May 2021 to speak with the property owners and locate bores. This information may not be available to Stantec in
advance of the pump testing. If the results of the private bore survey are no available, adding level monitoring to the
Hospital Bore is recommended.

3.2.4

Drilling Contractors

Three drilling contractors have been contacted requesting a quotation for the MPA Batching Bore redevelopment works.
These include:
•
•
•

McMillan Drilling Group (McMillan)
Washingtons Exploration Ltd. (Washingtons)
Webster Drilling and Exploration Ltd. (Webster)

A quotation was received from Webster to complete the redevelopment work, excluding the fence and surface water
diversion channel construction for the total of $18,725, excluding GST. The price excludes the cost of a vehicle and HIAB
truck hire, as well as support by Fulton Hogan. Current flight schedules dictate that they will depart Wellington on a
Monday and return on a Friday. A price breakdown summary is provided in Table 3-1 with additional contingency.
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Table 3-1: MPA batching bore investigation cost summary

Item
Mob/Demob of 1 staff member
Labour cost per day
Equipment rental per day
Air compressor and generator
Three level logger hire per week
Equipment by sea freight (round trip)
Travel expenses (estimate)
Subtotal
Contingency (10%)
GST
Total

3.2.5

Unit Cost
$1,250
$1,630

No.
1
5

Extended Cost
$1,250
$8,150

$65

45

$2,925

$600
$5,200
$2,000

2
1
1

$1,200
$5,200
$2,000
$20,725
$2,100
$3,424
$26,249

Recommendation

It is recommended that Webster is engaged to complete the MPA batching bore redevelopment work. Webster has
proposed to arrive at Waitangi and complete the work during the month of May.

4 Work Required
This technical memorandum, and Appendices, is intended for use as a performance specification for the MPA batching
bore investigations. The attachments are as follows:
•
•
•
•
•

Appendix A – Summary of bore investigations and timeline
Appendix B – Summary of work required including the party responsible for each work item
Appendix C – Summary of the water quality parameters to be sampled for testing during the constant rate pumping
test
Appendix D – Schedule of prices
Appendix E – Quotation provided by Webster Drilling for the proposed investigation works

The MPA batching bore investigation works shall be carried out under the existing Operations and Maintenance Contract
between CIC and Fulton Hogan, where Stantec is the Engineer to Contract. For this scope of works, Kirsten Norquay will
be the primary point of contact for Fulton Hogan, and where appropriate, the drilling contractor.
Fulton Hogan shall engage the drilling contractor as a subcontractor to complete the investigation works as described in
this technical memorandum. The drilling contractor shall be Webster, unless approved otherwise by Stantec.
The drilling contractor is required to confirm the scope and quotation for the works for approval by Stantec prior to Fulton
Hogan placing the order for the services.
All coordination and minor works (e.g., civil, electrical) that are required to facilitate the completion of the investigations
shall be carried out by Fulton Hogan. These minor works shall be communicated directly to Fulton Hogan by the drilling
contractor. No minor works shall be commenced without agreement by Stantec (Kirsten Norquay).
The drilling contractor is required to work professionally and collaboratively with CIC’s nominated contractors, which
include:
•
•

Fulton Hogan (CIC maintenance contractor)
Stantec (CIC Engineer to Contract)

Documentation to be provided
•
Testing and commissioning report detailing bore redevelopment activities and test data results to determine the
sustainable yield
•
Photos during the test
•
Photos of the capped bore
Insurances
This work shall be carried out under the existing Operations and Maintenance Contract, which includes insurance and
liability requirements.
Quotation and Payment
Fulton Hogan shall provide an updated quotation for the MPA batching bore investigations that includes work by the
drilling contractor as well as works to be carried out by Fulton Hogan (e.g., minor civil and electrical works). As a
minimum, the quotation shall include the schedule of prices presented in Appendix D.
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Technical Memo
Appendix A – Summary of Investigations
A timeline of the MPA batching bore investigations is summarised in .
Table 2: MPA batching bore investigations summary

Date
August 2015
January 2016
March 2017

November 2017
April 2018
May 2018
November 2019

January 2020

August 2020
October 2020
November 2020

April 2021

Event / Milestone
•
MPA concrete batching bore constructed
•
24-hour draw down test at 1.7 L/s. This indicated that its sustainable yield was at least 1.7 L/s.
•
Further analysis concluded that the sustainable yield is 2.0-2.3 L/s
•
The MPA batching bore is operated for the wharf construction project.
•
Second drawdown test of the MPA batching bore is completed.
•
Test results were deemed unreliable and confirmed the original pump was replaced with a
smaller one for production. The smaller pump was used for the drawdown test.
•
No conclusions were made regarding the bore’s sustainable yield.
•
Preliminary design report issued.
•
Water quality sampling from the MPA batching bore ends
•
Operation of the MPA batching bore ends with the conclusion of the wharf construction
project.
•
The bore is “decomissioned” by MPA
•
Third drawdown test of the MPA batching bore is completed.
•
The 7 day test ended after 2 days.
•
Average pumping flow rate of 1.5 L/s.
•
Hydrogeological analysis concluded the bore’s a sustainable yield was at least 1 L/s, but may
be as high as 2 L/s. There was insufficient data to confirm that the sustainable yield is greater
than 1 L/s.
•
No notes of surging/flushing prior to the pumping test were recorded.
•
Recommendation to drill a new and larger bore at the MPA Construction Yard.
•
Confirmed preliminary design report demand estimate of 2.3 L/s over 24 hours of operation
was appropriate. Increased the instantenous demand estimate to 2.5 L/s over 22 hours of
operation.
•
MoH funding for MPA batching bore investigations secured.
•
Bore drilling specifications developed and issued to Washingtons Exploration Ltd.
(Washintons) / McNeill Drilling and Webster Drilling & Exploration (Webster)
•
Budget quotations received from Washingtons and Webster were both above the approved
MoH funding budget.
•
Stantec to confirm a way forward. Preliminary recommendation is to complete additional
investigation into the condition of the existing bore prior to committing to the construction of a
new bore, or bores.
•
Stantec has proposed a “Plan B” for additional MPA batching bore investigations.
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Appendix B – Work Required
Table B-1 MPA Batching Bore Investigation Works
Item

Description

Responsibility

1

MPA bore testing and
capping

Complete bore redevelopment, step testing, and
constant rate testing. Cap the bore to prevent the
future ingress of water.

Drilling Contractor
(Webster, unless
approved otherwise by
Stantec)

2

Bore protection

Construct stock fencing and a surface water diversion
trench around the bore.

Fulton Hogan

3

Water Quality Testing

Collect water samples for off-site laboratory testing at
the start, middle, and end of the constant rate pump
testing. Parameters to be tested are summarised in
Appendix C.

Fulton Hogan
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Appendix C – Water Quality Testing Parameters
Table C-1 Water quality testing parameters
Parameter

Unit

DWSNZ MAV/GV

Total Iron

mg/L

<0.2 (staining)

Dissolved Iron

mg/L

<0.2 (staining)

Total Manganese

mg/L

<0.04 (staining)
<0.1 (taste)

Dissolved Manganese

mg/L

<0.04 (staining)
<0.1 (taste)

Turbidity

NTU

<2.5 (appearance)
<1 (disinfection)

Total hardness

mg/L

100-300 (taste)

Total Organic Carbon

mg/L

Dissolved Organic Carbon

mg/L

Total Chloride

mg/L

250

Nitrate-Nitrogen (NO3-N)

mg/L

50 (short-term)

Ammonia-Nitrogen (NH4-N)

mg/L

1.5 (odour)

pH
Temperature

-

7-8.5
<8 (chlorination)

C

%T

Filtered UVT

%T

E.coli

MPN/ 100mL

Total coliforms

MPN/ 100mL

Measured on-site at the time of sampling
and off-site

Measure on-site at the time of sampling
Measure on-site at the time of sampling

o

UVT

Comment

<1 (MAV)
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Appendix D – Schedule of Prices
Table D-1 Schedule of Prices
Item

Description

Price

1

MPA bore testing and
capping

Bore redevelopment, step testing, constant rate
testing, and bore capping

$

2

Bore protection

Stock fencing and a surface water diversion trench

$

3

Water Quality Testing

Collection and analysis of water samples during
constant rate pumping test

$

4

Minor Works

Other minor civil and electrical works

$

Contingency

Additional works carried out on approval by Stantec

$2,500

Total
Payment will be based on work completed, with no more than three milestone payments:
•
First milestone – Receipt of equipment at Chatham Island (if required by the drilling contractor)
•
Second milestone – Completion of bore testing and submission of the final report
•
Third milestone – Bore protection works
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Appendix E – MPA Bore Investigations Quote from Webster Drilling
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This report has been prepared for the benefit of Chatham Islands Council (CIC). No liability is accepted by this company
or any employee or sub-consultant of this company with respect to its use by any other person.
This disclaimer shall apply notwithstanding that the report may be made available to CIC and other persons for an
application for permission or approval or to fulfil a legal requirement.

1 Background
1.1

Introduction

A series of instrumentation and telemetry improvements are proposed at the Kaingaroa and Waitangi Water Treatment
Plants (WTP) to enable monitoring in accordance with the Drinking Water Standards for New Zealand (DWSNZ) and
smarter data collection to allow alarm messages to be sent to operator cell phones and/or landlines. This is illustrated in
the network diagrams for both the Kaingaroa and Waitangi WTPs in Attachment B.
The proposed telemetry improvements rely on a cellular network to function. There is currently no cellular phone network
on the Chatham Islands. However, this is being deployed by Central Government as part of its rural connectivity initiative.
The work required for these improvements, outlined in Attachment A, will be carried out as soon as practicable, but will
not be fully commissioned until the cellular network has gone live.
This document covers the specification of the proposed telemetry and reporting associated with the online monitoring
upgrade works only. For more information related to the proposed instrumentation upgrades, refer to Kaingaroa WTP
Upgrade - Technical Brief for Design, Supply & Installation of WTP Upgrades (TM-2a) and Waitangi WTP Upgrade –
Technical Brief for Design, Supply & Installation of WTP Upgrades (TM-3a).
A schematic of the Kaingaroa and Waitangi WTPs is provided for context in Figure 1-1 and Figure 1-2.

1.2

Purpose

The purpose of this Technical Memorandum is to present the proposed instrumentation and telemetry improvements to
the Kaingaroa and Waitangi WTPs and provide supporting information (detailed in the Attachments) to Fulton Hogan and
the telemetry contractor (to be subcontracted to Fulton Hogan) to design, supply, install, and commission the required
equipment for data telemetry via an RTU and data reporting, alarming, and historian via a cloud-based system.

1.3

Objectives

The objectives of the proposed improvements at the Kaingaroa and Waitangi WTPs are as follows:
•
Comply with the online monitoring and data collection requirements of the DWSNZ
•
Verify compliance with the bacterial and protozoal treatment requirements through online data collection.
•
Include good quality operational data in compliance reports.
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Figure 1-1: Kaingaroa Water Treatment Plant site schematic

Turbidity
Booster
Pump
(1)

WAITANGI WTP
Multimedia
Filter (1)

Turbidity
UV Dose
Flow

Softeners (2)
Tikitiki Bore
with Pump (1)

Met Station
Reservoirs
(4 x 30 m³)
Backwash
Pump

UV unit
(1)
Sodium
Hypochlorite
Dosing

FAC/pH
Flow

Waitangi
settlement

Delivery
Tikitiki
Pump (2)
Reservoir
(1 x 30 m³)

Figure 1-2: Waitangi Water Treatment Plant site schematic
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2 Scope of Works
This technical memorandum, and attachments, is intended for use as a performance specification for the proposed
telemetry and reporting improvements at the Kaingaroa and Waitangi WTPs. The attachments are as follows:
•
•
•
•
•

Attachment A – Summary of work required including the party responsible for each work item
Attachment B – Kaingaroa and Waitangi WTP network diagrams
Attachment C – Schedule of prices
Attachment D – Instrument and telemetry equipment details
Attachment E – Quotation provided by ConnectM2M for the proposed improvement works

The telemetry and reporting improvement works shall be carried out under the existing Operations and Maintenance
Contract between Chatham Islands Council (CIC) and Fulton Hogan, where Stantec is the Engineer to Contract. For this
scope of works, Kirsten Norquay will be the primary point of contact for Fulton Hogan, and where appropriate, the
telemetry contractor.
Fulton Hogan shall engage the telemetry contractor as a subcontractor to complete the improvement works as described
in this technical memorandum.
The telemetry contractor is required to confirm the scope and quotation for the works for approval by Stantec prior to
Fulton Hogan placing the order for the equipment and services.
All coordination and minor works (e.g., civil, electrical) that are required to facilitate the completion of the instrumentation
and telemetry improvement works shall be carried out by Fulton Hogan. These minor works shall be communicated
directly to Fulton Hogan by the telemetry contractor. No minor works shall be commenced without agreement by Stantec
(Kirsten Norquay).
Fulton Hogan shall provide a programme which includes the expected delivery date for equipment to the Chatham
Islands, expected date for installation, and date for Practical Completion. A fully commissioned system shall be
completed no later than December 2021. This is assuming that the cellular network is live by December 2021. It is our
understanding that the cellular network is scheduled to go live by November 2021.
Insurances
This work shall be carried out under the existing Operations and Maintenance Contract, which includes insurance and
liability requirements.
Warranty
The telemetry contractor shall warrant that all equipment, when installed and commissioned, will achieve the required
performance, and operate for its expected design life. For each item of equipment designed and /or manufactured as part
of this Contract, the telemetry contractor shall provide warranties to Chatham Islands Council, and render all reasonable
assistance for the purpose of enforcing these. The duration of the warranty for all equipment and services rendered shall
be 24-months from the date of Practical Completion, notwithstanding warranties offered by the equipment suppliers.
Practical Completion is achieved when the equipment has been installed, commissioned, and demonstrated to operate
as required.
Quotation and Payment
Fulton Hogan shall provide an updated quotation for the instrumentation and telemetry improvement works that includes
work by the telemetry contractor as well as works to be carried out by Fulton Hogan (e.g., minor civil and electrical
works).
As a minimum, the quotation shall include a schedule of prices presented in Attachment C. Payment will be based on
work completed, with three milestone payments as outlined in Attachment C.

2.1

Telemetry

Design, supply, installation, and commissioning of the following equipment:
•
•
•

Remote terminal unit (RTU) to store output data from plant instruments and upload to the cloud-based software via
the future cellular IoT network at regular intervals.
Associated cabling to instruments/transmitters.
A remote pulse flow metering station at the Kaingaroa raw water feed pump discharge.
○ 100 mm pulse flow meter with digital output module as required
○ 37South Metermade N1 (or equal)
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•

Confirm requirements for power supply connections to all provided telemetry equipment (e.g., RTU) from the existing
site power supply. Telemetry contractor to notify Fulton Hogan of these power requirements, and Fulton Hogan to
complete the electrical work as required.

These works may involve mounting of the RTU and associated equipment in a suitable cabinet (exact position on wall to
be confirmed on site with telemetry contractor and operations staff) and modifications to the existing WTP building as
required.

2.2

Documentation

The required final documentation is outlined below:
•
•
•
•
•

2.3

Testing and commissioning report
As-built network diagram
As-built I/O schedule with equipment tags
Equipment schedules
O&M manual

Cloud-based Software

Design, supply, installation, and commissioning of the following software:
•

2.4

Cloud-based software to store and display data from the plant telemetry system via web portal maintained by the
telemetry contractor, send alarm messages via the cellular network, and upload historical data to WaterOutlook.

Collaborative Working with Nominated Contractors

The telemetry contractor is required to work professionally and collaboratively with CIC’s nominated contractors, which
include:
•
•
•
•

Fulton Hogan (CIC Maintenance Contractor)
Stantec (CIC Engineer to Contract)
FILTEC (CIC Process Equipment Contractor)
WaterOutlook (water quality database Contractor)

The telemetry contractor shall work as a subcontractor to Fulton Hogan.
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3 Input/Output Schedules
The data input / output (I/O) types for the Kaingaroa and Waitangi WTP instruments are outlined in the sections below.
The telemetry contractor shall review the I/O list and confirm with the Engineer.\
The new instruments and transmitters shall be provided by others (FILTEC) as part of a separate package of work,
unless stated otherwise.

3.1

Kaingaroa WTP

The I/O list for the Kaingaroa WTP instruments is presented in Table 3-1.
Table 3-1: Kaingaroa WTP input/output schedule

Instrument /
Transmitter

Status

Description

Input to /
Output from
RTU

Signal
type

Signal range and
units

Comment

Flow meter
(TBC)

New

Kaingaroa
intake pump
flow meter

Input to
Metermade

Digital

Flow totalisatation
pulse

Supplied by
telemetry contractor

Metermade
N1

New

Kaingaroa
intake pump

Output to
cloud

Hach SC200
Controller

Existing

Hach 1720E
Turbidimeters
connected to
Hach SC200

Input

4-20mA

0.001 to 100 NTU

Raw water tank
turbidity

Input

4-20mA

0.001 to 100 NTU

Treated water tank
turbidity

Treated water
tank pH/FAC
analyser

Input

4-20mA

4.0 to 11.0

pH levels

Input

4-20mA

0.00 to 20.0 mg/L

FAC levels

Supplied by
telemetry contractor

Wallace and
Tiernan
Depolox 5

New

Microflow
reed switch

New

Raw water
sample flow
switch

Input

Digital

Show flow or no
flow status

Microflow
reed switch

New

Treated water
tank sample
flow switch

Input

Digital

Show flow or no
flow status

Euromag
MUT2200EL
with MC608A
converter

New

Treated water
flow meter

Input

4-20mA

Flow rate (L/s)

Analog for
instantaneous flow
rate

Input

Digital

Flow totalisation
pulse (every 10
litres)

Pulse count for
totalised flow

Trojan Pro 50

Existing

Input

4-20mA

UV intensity
(mW/cm2)

UV intensity

Input

Digital

UV controller
module

Alerts the following:
•
Lamp fault
•
Ballast fault
•
UV sensor fault
•
Low UV fault

Solenoid
Valve

New

Treated Water
Valve

Output

Digital

Close Command

Normally Open

Solenoid
Valve

New

Filter to Waste
Valve

Output

Digital

Open Command

Normally Closed

Total RTU analog input count

6

Total RTU digital input count

4

Total RTU digital output count

2

Stantec
Status – Final | June 2021 | Project no. 310204427| TM5_K+W WTP Telemetry and Data Reporting Spec_final.docx

278

Page 5

3.2

Waitangi WTP

The I/O list for the Waitangi WTP instruments is presented in Table 3-2.
Table 3-2: Waitangi WTP input/output schedule

Instrument /
Transmitter

Status

Description

Input to /
Output
from RTU

Signal
type

Signal range and
units

Comment

Hach SC200
Controller

New

Hach
TU5300sc
Turbidimeters
connected to
Hach SC200

Input

4-20mA

0.001 to 100 NTU

Raw water tank
turbidity

Input

4-20mA

0.001 to 100 NTU

Treated water tank
turbidity

Treated water
tank pH/FAC
analyser

Input

4-20mA

4.0 to 11.0

pH levels

Input

4-20mA

0.00 to 20.0 mg/L

FAC levels

Wallace and
Tiernan
Depolox 5

New

Microflow
reed switch

New

Raw water
sample flow
switch

Input

Digital

Show flow or no
flow status

Microflow
reed switch

New

Treated water
tank sample
flow switch

Input

Digital

Show flow or no
flow status

Euromag
MUT2200EL
with MC406
converter

New

Filtered water
flow meter

Input

4-20mA

Flow rate (L/s)

Analog for
instantaneous flow
rate

Input

Digital

Flow totalisation
pulse (every 10
litres)

Pulse count for
totalised flow

Viqua Pro 50

New

Input

4-20mA

UV intensity
(mW/cm2)

UV intensity

Input

Digital

Input

4-20mA

Flow rate (L/s)

Analog for
instantaneous flow
rate

Input

Digital

Flow totalisation
pulse (every 10
litres)

Pulse count for
totalised flow

UV controller
module

Treated water
flow meter

Alerts the following:
•
Lamp fault
•
Ballast fault
•
UV sensor fault
•
Low UV fault

Euromag
MUT2200EL
with MC406
converter

New

Solenoid
Valve

New

Treated Water
Valve

Output

Digital

Close Command

Normally Open

Solenoid
Valve

New

Filter to Waste
Valve

Output

Digital

Open

Normally Closed

Total RTU analog input count

7

Total RTU digital input count

5

Total RTU digital output count

2
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4 Specifications
4.1

Performance Criteria

The proposed telemetry and data logging solution shall meet the following performance criteria:

4.1.1
•
•
•
•
•
•

Self-contained, compact, IP-rated device with built-in cellular communications which can be used over the future
cellular IoT network.
Compatible with WTP instrument outputs (analog and digital) as per Table 3-1 above.
Flexibility to add more inputs in the future, without the need for an excessive number of units (a minimum of 10%
spare IO).
Capable of storing and transmitting time-stamped data recorded in 1-minute logging intervals.
Local data storage can be relied upon in the event of a power outage, with upload to the cloud once power has been
restored. There shall be no loss of data.
Minimal servicing required and long product life (warranties/guarantees).

4.1.2
•
•
•
•

Cabling, Terminals and other Wiring

All new cabling, terminals and other wiring required to install the RTU(s) shall be supplied and installed by the
telemetry contractor.
The telemetry contractor should be suitably equipped to determine the layout of the supplied equipment on-site.
Cabling shall consider locations of instruments and ease of connection; new cabling runs may be required.
Provide and install conduit, ducting or other cable supports where required.

4.1.3
•
•
•

RTU(s)

Power Supply

The existing site power supply is assumed to be sufficient to accommodate the proposed upgrades.
The telemetry contractor shall provide an estimate of the anticipated load for the new equipment being supplied.
The telemetry contractor shall provide equipment designed to be protected against power surge.

4.1.4

Equipment/Instrument Earthing

New equipment and cabling shall be earthed according to manufacturer’s instructions by the telemetry contractor.

4.1.5

Kaingaroa Intake Remote Flow Monitoring Station

The telemetry contractor shall supply and install a remote flow monitoring station at the Kaingaroa Intake pumping
station. The flow monitoring station shall include a 100 mm pulse flow meter with and digital pulse output module. Flow
meter to be a magnet-driven dry type, or equal. Output pulse module shall be compatible with and connect to the
37South Matermade N1 module for cellular data transfer to the cloud-based software via the future cellular IoT network
at regular intervals.

4.1.6
•
•

Telemetry Cabinet

RTU(s) and associated equipment may be housed within a cabinet in a spare space on the WTP wall.
The exact location of the RTU(s) or cabinet will be determined on site in conjunction with FILTEC and operations
staff.

4.1.7

PLC and SCADA System Compatible Equipment

Telemetry hardware that is procured shall come equipped with a panel PLC or have the ability to add it in the future so
that basic “Run to Waste” control can be added to both the Kaingaroa and Waitangi WTPs. The cloud-based data
monitoring portal shall also have the ability to be integrated into an existing or new SCADA system, for both monitoring
and control, if and when CIC joins a new water entity.

4.1.8
•
•
•
•
•

Software Programming

The telemetry contractor-supplied software shall allow intelligent programming of alerts and alarms via text message
and phone call alerts to mobile phones/landlines.
RTU(s) shall be initially programmed by the telemetry contractor, who will provide training to operators/Council staff
to allow independent configuration of alarm and alert setpoints.
Operators/Council staff shall have access and functionality within the software to securely view and edit/manage
plant parameters/data.
Software shall be user-friendly and provide useful visualisation of data which can be exported if necessary.
Software shall be secure with an authentication system.
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•
•
•
•

Capability to complete software upgrades and reconfiguration remotely.
Data upload frequency can be customised i.e., to reduce dialling-in times or to report more when a trigger level has
been breached.
Capable of uploading historical data in correct format to WaterOutlook.
The software shall be compatible and non-restrictive so that if the NZ water reform results in Council water assets
being amalgamated into a new entity, it can be easily integrated.

4.1.9

Tags

The telemetry contractor shall determine equipment tag names for all new equipment under this project, with Stantec to
review. The telemetry contractor shall create new tag attributes in the SCADA for new instrument variables and allocate
I/O in the RTU.

4.1.10 Alarms
The telemetry contractor shall coordinate with Fulton Hogan to create an alarm list for each instrument as required.
Setpoints to be determined during commissioning.

4.1.11 Testing and Commissioning
The Contractor shall test and commission each instrument to the respective Supplier’s guidelines. Coordinate with the
other Contractors listed in Section 2.4 for scheduling works for commissioning the entire system upgrade, and full
commissioning once the cellular network is live.
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5 Market Investigations
Stantec approached several vendors to assess the market’s capability and ability to meet CIC’s needs. These vendors
are listed below, along with a summary of capabilities and experience. Product information sheets provided by vendors
are included in Attachment D.
The prospective vendors were evaluated according to the following criteria:
•
•
•
•
•
•
•

5.1

Experience working in a similarly remote location/geography.
Resources to travel to both WTP sites on the Chatham Islands to install and commission hardware, and setup
software.
Proven track record of performance and reliability.
Ability to provide effective ongoing maintenance/operational/service support from offshore.
Competitive price (capital costs, operational/computer programme/data servicing support and maintenance).
Capable of working collaboratively with CIC’s nominated contractors (refer to Section 2.4).
Procurement times shall not create undue delay.

ConnectM2M

ConnectM2M has 25 years of experience and has completed similar work in remote locations, including the Cook
Islands. ConnectM2M proposed 37South’s Site Sentinel P1, which is a high performance, industrial data logger and
RTU. Two Site Sentinel P1 units would be required at each site to manage the outputs listed in Table 3-1 and Table 3-2
above – with one unit acting as a slave to the other master device.
Key Findings
•
•

•
•
•
•
•
•
•

•
•

•

5.2

Additional Site Sentinel P1 units can be added in the future if additional I/O is required.
Servicing is not required for the first five years. Thereafter, the unit should be checked by site staff on an annual
basis.
○ ConnectM2M to provide instruction on checks that need to be completed.
Should data/software need to be transferred into the ownership of a new water entity, ConnectM2M have offered
their assistance at their standard rate.
Alarms via text, email, and phone calls.
Full admin access to data service via Microsoft 365 authentication.
Data upload frequency can be modified and customised.
Holds data in the event of a power outage, for upload to the cloud when power is restored.
Includes surge protection.
Able to provide services for other uses on the Chatham Islands (RTUs on residential connection flowmeters, lake
level monitoring, remote tank level monitoring), which could streamline procurement.
○ This has not been considered further at this stage
All hardware is made in Australia.
A Siemens panel PLC can be added to the proposed Site Sentinels in the future for run to waste control capability.
○ The additional cost has been estimated at approximately $1,000 per site, excluding GST, piping, and valves.
○ This has not been considered further at this stage.
The cost estimate for the base system (Site Sentinel Monitoring Package) at Kaingaroa and Waitangi WTPs is
approximately $10,000 excluding GST and travel expenses (airfare, meals, and accommodation.
○ An allowance of 2 days for installation have been included. However, this may be closer to 5 days accounting
for travel and potential delays ($4,500 for an additional 3 days excluding GST).
○ The hosted data service for 1 year at each WTP is included; the annual cost is $420 (excluding GST) per WTP.
This includes SIM card, data charges, visualisation, alarming, and integration into WaterOutlook

Pacific Technologies

Pacific Technologies has been working in the Pacific for 32 years and has recommended the Point Orange 3G, which is
a compact logger/RTU device. The Point Orange has been used by Water Authority Fiji and American Samoa Power
Authority. Three Point Orange devices would be required at each WTP due to a maximum of two analog inputs per Point
Orange device and cables being limited to 2m lengths; each Point Orange device has space for up to four inputs. In
addition, extra devices would need to be added if additional inputs are required in the future. A further irritation is that the
Point Orange devices do not have the capability to send digital outputs should Run to Waste functionality be added in the
future.
Key Findings
•
•
•

Can be configured to communicate with Mesosphere’s cloud-based SCADA system, Palette.
Dynamic alarm settings.
Experience integrating into WaterOutlook.
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Remote firmware upgrade.
Remote configuration.
If there is a power outage the RTU is reset and data is lost.
The cost estimate for the base system at Kaingaroa and Waitangi WTPs is approximately $14,000 excluding GST.
○ No allowance has been included for on-site installation and commissioning or travel expenses.
○ The hosted data service for 1 year at each WTP is included; the annual cost is $390 per WTP.

•
•
•
•

5.3

Automation for Industry

Automation for Industry (AFI) has proposed a conventional monitoring and control solution, which is additional to the
identified functions in this document. AFI has completed similar installations with Filtec. AFI propose to include actuated
valves to allow the treatment plant to automatically run to waste or shutdown in the event of non-compliant water. The
plant will be controlled via a Schneider SCADAPack 574 RTU.
Key Findings
The quotation does not include electrical installation or commissioning, or configuration of data export to
WaterOutlook.
SCADA control capability available on day one.
The proposed system has event logging functionality of up to one week to comply with the DWSNZ data logging
requirements. However, its limited data storage does not allow it to function as a data historian; this functionality
would need to be provided by WaterOutlook and would be additional to the current contract.
Viewing real time data and dialing into the PLC relies on a stable cellular network.
Charge is on a cost and expenses basis. Non-quoted services and ongoing support will be charged at a standard
rate of $125/hr and $187/hr after hours.
The cost estimate for systems at the Kaingaroa and Waitangi WTPs is approximately $51,000 excluding GST.
On-site installation, commissioning, and expenses is estimated at $12,000 excluding GST.
○ Estimate based on one technician, 8 hours per day, for 10 days, and 20% for expenses.

•
•
•

•
•
•
•

5.4

Recommendation

It is recommended that ConnectM2M is engaged to complete the online monitoring telemetry upgrade for the following
reasons:
•
•
•
•
•
•

Experienced working in remote locations with proven track record and ability to provide support remotely.
Ability to expand the I/O capacity in the future with minimal modifications.
All components are modular with adequate capacity and functionality.
Cloud-based web portal with the ability to integrate into a future or existing SCADA system.
Can be procured through the existing Fulton Hogan contract, or directly to help minimise delays in procurement.
Lowest cost option.

The addition of a panel PLC and “Run to Waste” functionality is not recommended at this time but should be added in the
future; the cost for the “Run to Waste” functionality has been excluded and noted as optional scope. A cost summary the
necessary works is summarised in Table 5-1.
Table 5-1: Telemetry upgrade cost summary

Item
Equipment
RTUs, antennas, cables, terminals, surge
protection, RTU enclosure, consumables
Hosted Data Service
cost per year per WTP
Kaingaroa raw water intake flow monitoring
On-site installation and commissioning
excluding travel costs
Travel expenses (estimate)
Total (excluding GST)

Unit Cost

O&M Cost
Hosted Data Service (cost per year per WTP)
Optional Scope (To be confirmed)
PLC and run to waste functionality

No.

Extended Cost

$3,019

2

$6,038

$420

2

$840

TBD

1

TBD

$1,500

5

$7,500

$2,000

1

$2,000
$16,378

$420

2

$840

$1,500

2

$3,000
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Page 10

Attachment A – Work Required
Table A-1 Kaingaroa and Waitangi WTP instrumentation and telemetry improvement works
Item

Description

Responsibility

1

Kaingaroa WTP

Supply, install, integrate, and commission new RTU
with existing and new instruments. All data to report
to a cloud-based SCADA system accessible to CIC
via web portal. Programming of alarms and reporting.
Data export to WaterOutlook.

ConnectM2M

2

Waitangi WTP

Supply, install, integrate, and commission new RTU
with existing and new instruments. All data to report
to a cloud-based SCADA system accessible to CIC
via web portal. Programming of alarms and reporting.
Data export to WaterOutlook.

ConnectM2M

3

Minor works

Provide civil, electrical, and operational support.

Fulton Hogan
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Attachment B – Kaingaroa and Waitangi WTP Network
Diagrams
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3rd Party
Service
Provider

Kaingaroa Intake Pumping Station

Tag: XXX
Flow Meter

Outlook

Cloud

Kaingaroa WTP

Cellular Antenna

Cellular Antenna

Tag: XXX
Metermade N1

Tag: XXX
RTU
Raw Water Turbidity

Tag: XXX
Hach SC200 Controller
Raw Water Totalised Flow - Pulse

Water

Treated Water Turbidity

Analog Input
Digital Input

Treated Water FAC

Tag: XXX
Depolox 5

Treated Water pH

Tag: XXX
Raw Water Flow Switch

Instrument – Low Flow Indication

Tag: XXX
Treated Water Flow Switch
Tag: XXX
Euromag MUT2200 Flow Meter

Instrument – Low Flow Indication
Treated Water Instantaneous Flow
Treated Water Totalised Flow - Pulse

Tag: XXX
TrojanUV PRO50 Reactor
Comm Centre (Alarm)
- Lamp Fault
- Ballast Fault
- UV Sensor Fault
- Low UV Fault

UV Reactor Fault - General

UV Intensity

4-20mA Interface (UVI)
Tag: XXX
Treated Water Solenoid Valve

Close Command (Future)

Tag: XXX
Run to Waste Solenoid Valve

Open Command (Future)
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Digital Output

3rd Party
Service
Provider

Water

Outlook

Cloud

Waitangi WTP
Cellular Antenna
Tag: XXX
RTU
Tag: XXX
Hach SC200 Controller
Tag: XXX
Depolox 5

Raw Water Turbidity

Digital Input

Treated Water Turbidity
Treated Water FAC

Digital Output

Treated Water pH

Tag: XXX
Raw Water Flow Switch

Instrument – Low Flow Indication

Tag: XXX
Treated Water Flow Switch

Instrument – Low Flow Indication

Tag: XXX
Viqua Pro50 UV Reactor
Comm Centre (Alarm)
- Lamp Fault
- Ballast Fault
- UV Sensor Fault
- Low UV Fault
4-20mA Interface (UVI)
Tag: XXX
Euromag MUT2200 Flow Meter
Tag: XXX
Euromag MUT2200 Flow Meter

UV Reactor Fault - General

UV Intensity
Filtered Water Instantaneous Flow
Filtered Water Totalised Flow - Pulse
Treated Water Instantaneous Flow
Treated Water Totalised Flow - Pulse

Tag: XXX
Treated Water Solenoid Valve

Close Command (Future)

Tag: XXX
Run to Waste Solenoid Valve

Open Command (Future)

Analog Input
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Attachment C – Schedule of Prices
Table D-1 Schedule of Prices
Item

Description

Price

1

Kaingaroa WTP

Supply, install, integrate, and commission new RTU
with existing and new instruments with cloud-based
SCADA system.

$

2

Waitangi WTP

Supply, install, integrate, and commission new RTU
with existing and new instruments with cloud-based
SCADA system.

$

3

Hosted Data Service

First year cost

$

4

Minor Works

Other minor civil and electrical works

$

Contingency

Additional works carried out on approval by Stantec

$2,500

Total

$

Payment will be based on work completed, with no more than three milestone payments:
•
First milestone – Receipt of equipment at Chatham Island
•
Second milestone – Completion of installation and commissioning with submission of all required documentation as
far as possible without the cellular IoT network live.
•
Third milestone – Completion of commissioning once the cellular IoT networking is live, and submission of any
outstanding documentation (Practical Completion) for project works.
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Attachment D – Equipment Details
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DEPOLOX® 400 M
ANALYZER FOR POTABLE WATER

Benefits
•

WALLACE & TIERNAN® ANALYZERS/CONTROLLERS
The DEPOLOX® 400 M system is an on-line analyzer designed to measure
the disinfectant concentration in drinking and other clean water applications.
The new state of the art electronics incorporates a color touch screen
the size of today’s popular smart phones making the user interface truly
intuitive. Communication with the instrument includes a standard Ethernet
port which allows access to built-in web visualization of all pertinent
information when connected to a local area network. An RS 485 port
and four mA outputs are also standard for communication to other plant
monitoring and control systems.
All popular disinfectants utilized today can be measured including:
free chlorine, total chlorine, chlorine dioxide, ozone and potassium
permanganate. Choose from two types of amperometric disinfectant
measurements for use with the new electronics: unless water quality
dictates otherwise, the well proven, lowest life cycle cost and extremely
fast reacting DEPOLOX 5 C bare electrode measurement is the obvious
choice; otherwise choose from a number of membrane based amperometric
sensors fitted into our precisely flow controlled VariaSens™ C flow cell. A
temperature measurement is standard and there is a choice of adding either
an additional pH measurement or a fluoride measurement.
The electronics includes smart operation features such as user configured
calibration and service reminders. Instructions are provided on how to set
up the analyzer to be compliant with calibration check intervals required by
regulatory agencies. The new flow cell LED light indication changing color
along with user defined alarm text can easily alert personnel to perform a
required calibration check.

290

•

•

•

•

•

Intuitive operation as well as easy
visualization of all measured
parameters via a 4” color touch
panel
LED lit flow cell that can be
programmed to change color in
case of an alarm or fault condition
Data logging of measurement
values with easy transfer to
remote devices
Smart operation features: user
configured intervals for
calibration checks and also for the
instrument‘s service intervals
State of the art communication
possibilities via an Ethernet
interface (Modbus® TCP) as well
as a RS 485 port
Very fast reaction to a change in
disinfectant concentration with
the popular DEPOLOX bare
electrode measurement

ELECTRONIC MODULE

DEPOLOX 5 C FLOW CELL MODULE

Touch panel:

The DEPOLOX 5 C flow cell houses the amperometric
bare electrode. Stable measuring signals are achieved with
hydrodynamic grit cleaning together with optimized flow
around all sensors.

4 inch capacitive color touchscreen with backlight
Measurement inputs:
Rugged 3-electrode sensor DEPOLOX® 5 C for free
chlorine, ClO2, O3, KMnO4or 1 x VariaSens™ flow
cell with a choice of membrane sensors: FC2 - free
chlorine, TC3 - total chlorine, OZ7 - ozone, CD7 chlorine dioxide and sensors 1 x pH or 1 x fluoride & 1 x
temperature

VARIASENS C FLOW CELL MODULE
The VariaSens™ C flow cell houses one disinfectant based
amperometric membrane sensor.

5 x freely definable

Both flow cells include a temperature measurement and can
include either an optional pH or a fluoride measurement. The
flow cells are available as discharge to a gravity drain or to a
pressurized line. The following components are integral to both
of the above mentioned flow cells.

Output contacts:

Flow control valve:

Max. six freely definable fused alarm contacts/general
fault messages
Relay status is depicted on the display;
max. 3.15 A /250 V AC; 0.2 A/220 V DC

•
•
•
•

Analog outputs:

Multi-sensor:
• Monitoring of correct sample water flow
Switching point: 21 l/h +/- 3; Switching hysteresis: 2 l/h
• Measurement of sample water temperature with sensor
Pt 1000 for the temperature compensation of the
chlorine and possibly the pH measurement
• Sample water earthing with stainless steel sleeve

Digital inputs:

4 x 0/4 – 20 mA, freely configurable
Load ≤ 1000 Ohm, accuracy < 0.5 % FS
Galv. isolated up to 50 V relative to earth
Interfaces:
Ethernet interface (HTTP protocol/Modbus® TCP
protocol); RS 485 to connect to the Wallace & Tiernan®
Process Monitoring System (option)
Power supply:

Controlled sample water flow: 33 l/h (0.15 US gpm)
Control range: 0.25 – 3.0 bar (3 – 60 psi at valve inlet)
Back-pressure: max. 1.5 bar (21.7 psi) for press. model
Sample water temperature: max. 50 °C (122 °F)

Sample water connections:
PVC hose 6 x 3 mm or PE hose 6 x 1 mm hose
connector adaptors to 1/2 “ threaded hose connection
Weight (incl. packaging): approx. 2.5 kg (5.5 lbs)

100 – 240 V AC ± 10 %, 50/60 Hz, 48 VA
24 V DC ± 20 % 30 W
Ambient temperature: 0 – 50 °C (32 – 122 °F)
Protection: IP 66

Dimensions (W x H x D):
253 × 375 × 163 mm (9.9 x 14.7 x 6.4 “)
MEASURING RANGES
DEPOLOX 5 sensor: free chlorine, ClO2, O3, KMnO4:
0 to 20 mg/l ; min 200 µS/cm
pH: pH 0 to 12 (short time to 14)
pH compensation (free chlorine measurement with
DEPOLOX 5 sensor): within the pH range of 5.0 - to 8.0
Fluoride: 0 to 20 mg/l
FC2 membrane sensor; Free chlorine: 0 to 10 mg/l
TC3 membrane sensor; total chlorine: 0.05 to 10 mg/l
CD7 membrane sensor; chlorine dioxide: 0 to 10 mg/l
OZ7 membrane sensor; ozone: 0 to 10 mg/l

Tests and marks: Conform to CE, CSA
Weight (incl. packaging): 4.5 kg (9.9 lbs)
Dimensions (W x H x D):
320 x 311 x 153 mm (12.6 x 12.2 x 6.0 “)

Auf der Weide 10, 89312 Günzburg, Germany
+49 (8221) 904-0

www.evoqua.com

DEPOLOX, VariaSens and Wallace & Tiernan are trademarks of Evoqua Water Technologies LLC, its subsidiaries or affiliates, in
some countries. MODBUS is a trademark of Schneider Electric USA, Inc. All information presented herein is believed reliable and
in accordance with accepted engineering practices. Evoqua makes no warranties as to the completeness of this information. Users
are responsible for evaluating individual product suitability for specific applications. Evoqua assumes no liability whatsoever for
any special, indirect or consequential damages arising from the sale, resale or misuse of its products.
© 2019 Evoqua Water Technologies GmbH
Wallace & Tiernan® Products worldwide
Australia
Canada
+61 3 8720 6597
+1 905 944 2800
info.au@evoqua.com
wtoe.can@evoqua.com

China
+86 21 6057 7247

sales.cn@evoqua.com

France
+33 1 41 15 92 20
wtfra@evoqua.com

Subject to change without notice

Germany
+49 8221 9040
wtger@evoqua.com
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Singapore
+65 6830 7165
sales.sg@evoqua.com

WT. 050.700.000.IE.PS.0119

UK
+44 300 124 0500
info.uk@evoqua.com

USA
+1 856 507 9000
wt.us @evoqua.com

Owner’s Manual

Models:
270272-R

425 Clair Rd. W, Guelph, Ontario, Canada N1L 1R1
t. (+1) 519.763.1032 • tf. (+1) 800.265.7246 (US and Canada only)
t. (+31) 73 747 0144 (Europe only) • f. (+1) 519.763.5069
e-mail: info@viqua.com
www.viqua.com
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Congratulations on the purchase of your ultraviolet (UV) water disinfection

system! This system uses the most advanced UV technology on the market and is
designed to provide you with years of trouble free operation with minimal maintenance
required to protect your drinking water from microbiological contaminants.
To ensure ongoing disinfection of your water, UV lamps need to be replaced annually
with VIQUA factory-supplied replacements. VIQUA lamps are the result of extensive
development resulting in a highly efficient disinfection platform with extremely stable UV
output over the entire 9000 hour lifetime. Its success has led to a proliferation of nongenuine copies in the market.
The UV lamp is the heart of the disinfection system, and there should be no compromise
when it's time for a replacement.
Why should you insist on genuine factory supplied VIQUA replacement lamps?
• Use of widely available, non-genuine, replacement lamps has been shown to
damage the control module of VIQUA UV disinfection equipment.
• An increasing number of calls to VIQUA Technical Support are connected with nongenuine lamps being used (unknowingly) as replacements.
• Damage arising from the use of non-genuine lamps poses a safety risk and is not
covered by equipment warranty.
• Unless the UV equipment is equipped with a UV sensor (monitor), it is not possible to
verify the UV (invisible) output of replacement lamps.
• Similar appearance to the original lamp and the presence of (visible) blue light does
not mean equivalent disinfection performance.
• VIQUA replacement lamps undergo rigorous performance testing and strict quality
control processes to ensure that the safety and performance certifications of the
original equipment are not compromised.
So, you can see that it's simply not worth the risk! Insist on genuine VIQUA replacement
lamps.

2
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Safety Information

Section 1

Safety Information

Please read this entire manual before operating this equipment. Pay attention to all danger, warning, and caution statements
in this manual. Failure to do so could result in serious personal injury or damage to the equipment.
Make sure that the protection provided by this equipment is not impaired. Do not use or install this equipment in any manner
other than that specified in the installation manual.

1.1 Potential Hazards:
Read all labels and tags attached to the instrument. Personal injury or damage to the instrument could occur if not observed.
Waste electrical and electronic equipment (WEEE). This symbol
indicates that you should not discard wasted electrical or electronic
equipment (WEEE) in the trash. For proper disposal, contact your local
recycling/reuse or hazardous waste center.

This symbol indicates gloves must be worn.

This is the safety alert symbol. Obey all safety messages that follow
this symbol to avoid potential injury. When on the equipment, refer to
the Operational and Maintenance manual for additional safety
information.

This symbol indicates safety boots must be worn.

This symbol indicates a risk of electrical shock and/or electrocution
exists.

This symbol indicates the operator must read all available
documentation to perform required procedures.

This symbol indicates that the contents of the transport package are
fragile and the package should be handled with care.

This symbol indicates that the system should only be connected to a
properly grounded, grounding-type controller receptacle that is
protected by a Ground Fault Circuit Interrupter (GFCI).

This symbol indicates a safety glasses with side protection is required
for protection against UV exposure.
Warning: This product may contain chemicals known to the State of California to cause cancer and birth defects or other reproductive harm.

1.2 Safety Precautions:

DANGER
Failure to follow these instructions will result in serious injury or death.
•

Electric Shock: To avoid possible electric shock, special care should be taken since water is present near the electrical equipment. Unless a
situation is encountered that is explicitly addressed by the provided maintenance and troubleshooting sections, do not attempt repairs yourself,
refer to an authorized service facility.

•

GROUNDING: This product must be grounded. If it should malfunction or breakdown, grounding provides a path of least resistance for electric
current to reduce the risk of electrical shock. This system is equipped with a cord having an equipment-grounding conductor and a grounding plug.
The plug must be plugged into an appropriate outlet that is properly installed and grounded in accordance with all local codes and ordinances.
Improper connection of the equipment-grounding conductor can result in a risk of electrocution. Check with a qualified electrician or service
personnel if you are in doubt as to whether the outlet is properly grounded. Do not modify the plug provided with this system – if it does not fit in the
outlet, have a proper outlet installed by a qualified electrician. Do not use any type of adapter with this system.

•

GROUND FAULT CIRCUIT INTERRUPTER PROTECTION: To comply with the National Electrical Code (NFPA 70) and to provide additional
protection from the risk of electric shock, this system should only be connected to a properly grounded, grounding-type controller receptacle that is
protected by a Ground Fault Circuit Interrupter (GFCI). Inspect operation of GFCI as per manufacturers suggested maintenance schedule.

NOTICE
Read and understand the Owner’s Manual before operating and performing any maintenance on this equipment.
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General Information

Section 2

General Information
3

2

4

1

6

5

Figure 1 System Components
Item

Description

Part Number

1

RJ11 to RS232 Adapter

602982

2

RJ11 to RJ11 Straight through Cable

260176-R

3

RJ45 (Ethernet) cable

602942

4

COMMcenter ((includes parts #602942, 602982, 230440-R and 260176-R))

270272-R

5

2GB Micro-SD with Mini-SD adapter

230440-R

6

Cable Assembly. Commcenter Dry Contact

260201-R

Additional Accessories Purchased Separately:
To connect multiple units:
•

RJ45 cable(s). Available from VIQUA and retailers. One is provided with each COMMcenter.

To connect to a computer:
•

RJ11 cable. Available from VIQUA and various retailers. One is provided with each COMMcenter.

•

Dry Contact cable. Available from VIQUA and various dealers. One is provided with each COMMcenter.

Section 3

Installation

3.1 Single Unit
Procedure:
1. Install water treatment unit(s) if required.
Note: A “unit” is a complete system.
2. Power up the unit(s).
3. Mount the COMMcenter on wall, if so desired (it may also rest on a flat surface). If using RJ45 (Ethernet) cable,
COMMcenter may be installed at any distance from unit(s).
Note: Mounting holes are 2.5" (6.8 cm) apart.
4
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Installation
4. If connecting to a single unit, connect the unit's controller (refer to Figure 2) to the COMMcenter using the cable
provided with the COMMcenter.
5. To connect to multiple units, refer to Figure 3 then return to step 5.
6. Refer to Section 4 for basic operations of the COMMcenter.
7. Set the time and date on the COMMcenter. Refer to How do I set the time? and How do I set the date?.
8. If data-logging is desired, insert mini-SD card or connect to computer using MAXtrack software (available at
www.viqua.com). For details, refer to Section 5.

Figure 2 Controller

3.2 Multiple Units
•

Up to 9 units may be linked to the COMMcenter.

•

Make the required connections in the sequence as shown in Figure 3.

•

The port closest to the front of each controller is for the line out and the port closest to the back is for the line in.

•

Only one Ethernet connection cable is provided with the COMMcenter.

•

The units are identified by an “address”. Until they have been connected, all units are addressed as “0”.

•

The COMMcenter assigns each unit an address when first connected.

•

Each unit then retains the address it is assigned, even when unplugged or connected to another COMMcenter.

•

Refer to How do I connect multiple units? for more information.
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5

Operation
•

Unit 1

Outt

In

Unit 2

In
In

Ou
ut

Unit 3

In
In

Out
Ou

Step 2

Step 3

Step 1

Figure 3 Multiple Unit Installation

Section 4

Operation

Navigation
There are four buttons on the COMMcenter. Their function corresponds to what is displayed on the screen next to each
button, as illustrated below.

2

3

1

4

Figure 4 COMMcenter
1

Use this button to select “Settings”.

3

Use this button to move up through options.

2

This button does not have an assigned function on this screen.

4

Use this button to move down through options.

Standard and Advanced Menu Settings
There are two menu settings: Standard and Advanced. For the features of each, refer to the Menu Structure on the next
page. When the COMMcenter is connected to more than one unit, it defaults to Advanced Menus mode. Otherwise, this
mode may be selected - refer to How do I change the menu mode?.

6
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Operation
Welcome Page and Home Page
The Welcome page appears during start-up. Left unattended, the COMMcenter will alternate between the Welcome page
and the Home page. The latter displays the most critical information about the performance of the unit(s). To view the menu
options from the Welcome page or the Home page, press any button.
Welcome page

Home page

Home page

Standard menus mode

Advanced menus mode
(2 units)

c

ab

c
a
b

Figure 5 COMMcenter
a) Dose 45, nearing alarm set point

c) GPM Flow rate (if so equipped with flow meter)

b) Dose 40, alarm set point. Unit will shut solenoid valve (if so equipped) below this level.

Screens with a double outline are only visible when in Advanced Menus mode.

Tip:
Most screens are
numbered.

Tip:
Use the buttons on
the right to navigate
up and down the
selections.

2
View Power Saving
Lamp Hours

3
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7

Operation
Initial Setup - First-time On Sequence

What dose is being delivered?
How long has my lamp been running?
How long has my system been running?

Use buttons on right to set language

Use buttons on right to set date

Use buttons on right to set time

One screen for each unit, up to a maximum of 9. Navigate between units
using buttons on the right. If only one unit is present, this is the Home
page.

Use buttons on right to set model

Note: The Home page for multiple systems is also useful as it displays the
dose being delivered by each unit. It may be viewed by selecting the
following:

Use buttons on right to set max flow rate

What alarms are currently present?

What alarms have occurred?
The COMMcenter stores the last 40 alarms that have occurred in memory.
For greater data-logging capability, including the ability to data-log dose, use
our free MAXtrack software or insert a mini-SD card.

Alarms must first be acknowledged by pressing any button on the
COMMcenter or by pressing the Mute button on the power supply. This does
not remove the alarm condition.

Note: The “Alarms” screens may only be viewed when in Advanced Menus
mode.

Note: The “Alarms” screens may only be viewed when in Advanced Menus
mode.

Use buttons on right to scroll through alarm

You can review helpful advice by simply
pressing the bottom left button.

8

Use buttons on right to scroll through
alarm
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Operation
How many more days should my lamp last?

How can I reset the lamp run hours after installing a new lamp?

Note: The “Lamp Hours” screens may only be viewed when in
Advanced Menus mode.

The lamp run hours can also be reset at the power supply. Refer to system Owner's
Manual for details.
Note: the “Lamp Hours” screens may only be viewed when in Advanced Menus
mode.

View Power Saving
Lamp Hours

How do I check my power savings hours?

Use buttons on right to scroll through the unit.

2

View Power Saving
Lamp Hours

1339
97
1340

50%
627
87
1100

What firmware revision do I have?

Who do I contact for help?

Use buttons on right to choose
COMMcenter or ballast
interface (controller).
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9

Operation
How do I set the time?

How do I set the date?

The COMMcenter is equipped with a battery that will allow it to track the
time for the life of the product.

The COMMcenter is equipped with a battery that will allow it to track the date for the
life of the product.

Use buttons on right to set hour

Use buttons on right to set minutes

Use buttons on right to set day

Use buttons on right to set AM/PM

Use buttons on right to set month

Use buttons on right to set year

How do I change the menu mode?

How do I adjust the screen contrast?

Use buttons on right to set screen contrast

10
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Operation
How do I change the language?

How do I adjust the volume of the audible alarm?

Use buttons on right to set language

Use buttons on right to set volume

How do I permanently remove a unit?

How do I reset all addresses?

This procedure resets the address for one unit to “zero”, and the COMMcenter
will no longer track this unit. Use this when permanently removing a unit. This
way, if it is used again in another location, it will not have an assigned address.

This procedure resets the addresses of all units to “zero”. Use this only after
consulting with VIQUA Technical Services at 11-800-265-7246.
Note: The “Maintenance” screens may only be viewed when in Advanced
Menus mode.

Note: The “Maintenance” screens may only be viewed when in Advanced
Menus mode.

Use buttons on right to scroll through the
unit
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Operation
How do I remove a unit?

How do I re-install a unit?

When this procedure is followed, the unit that is removed is no longer tracked by
the COMMcenter. Use this procedure when removing a unit from service, such
as when turning off a unit that is only used as a back-up. This avoids lostcommunications alarms.
Note: The “Maintenance” screens may only be viewed when in Advanced

Use this procedure when a unit that was previously removed from service (ex:
back-up system) needs to be returned to service. You must know the address
of the system being returned to service.
Note: The “Maintenance” screens may only be viewed when in Advanced
Menus mode.

Menus mode.

How do I connect multiple units?

What if I am replacing the COMMcenter?

Use this procedure when connecting multiple units to the COMMcenter
(additional Ethernet cable(s) required, refer to Section 2). It is advised to
connect and add one additional unit at a time, so that their addresses will match
up with their location. Refer to the diagram on page 5 for directions on linking
additional units to the COMMcenter. After selecting “Add UV Unit”, follow the
prompts to add units to increase the number of existing units.

First, it is important to reset the address on the primary unit using the original
COMMcenter. This can be done by following the procedure to permanently
remove a unit (page 14). The new COMMcenter should then automatically
detect the primary unit. If additional units were connected to the original
COMMcenter, they can be added using the procedure for connecting multiple
units. In this case however, choose “No” when asked if units are being added
to increase the number of additional units, and select “Yes” when asked if units
have already been assigned a designated address. If the unit was not removed
from service properly, it may be necessary to reset the unit before it can
connect to the new COMMcenter (Refer to How do I reset the ballast unit?).

12
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Operation

How do I reset the COMMcenter?

How do I reset the ballast unit?

To reset a COMMcenter, hold down any two buttons diagonally opposite each
other while connecting it to a unit. This will return the COMMcenter to its factory
default settings.

To reset the ballast unit, hold down both buttons on the front of the unit while
connecting the power cord. This will reset the address and lamp life counter
within the unit.
WARNING: Resetting the ballast unit will erase all information regarding lamp
life and reset the lamp life counter. If you wish to reset the lamp hours, do so
through the COMMcenter.

How do I turn off a unit for servicing?

How do I turn a unit on after servicing?

This procedure provides a two hour window during which the COMMcenter no
longer tracks the specified unit. Use this procedure when a unit must undergo
service so as to avoid alarms.

This procedure triggers the COMMcenter to resume tracking the unit specified.
Note that if this procedure is not followed the COMMcenter will try to resume
tracking of the given unit automatically, two hours after it was first turned off for
servicing.

How do I change the flow rate?

How do I change the Dose Alarm Level?
* For Pro10, 20 and 30 models only

Use buttons on right to set model

Dose Alarm Level:
NEXT

304

30
40

Use buttons on right to set model

13

Data-Logging

Use buttons on right to set max flow rate

Section 5

Dose Alarm Level:
NEXT

30
80

Use buttons on right to set dose alarm level
40, 80 or 120mJ/cm2

Data-Logging

5.1 Using a Mini-SD Card
The COMMcenter has the ability to store data on the performance of your system(s) to a mini-SD card, refer to Figure 6.
Mini-SD cards are available at various retailers.
Information is recorded every minute and a 512MB card should store 18 years worth of information.
To use this data-logging feature, simply insert a mini-SD card into the slot on the left side of the COMMcenter.

Figure 6 Mini-SD card

5.1.1 Extract Mini-SD Card
Procedure:
9. Push the card into the COMMcenter.
10.This will cause the card to spring out slightly for removal.

Figure 7 Extracting Mini-SD card

14
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5.1.2 Download Information Stored on Mini-SD Card
Procedure:
1. Insert the card into a card reader that is attached to a computer.
Note: Card readers are available from various retailers.
2. Use the computer's file management application to view the contents of the card.
3. A folder with name “dd_mm_yy” format contains the data-log files, with CSV extension.
4. These files may be opened in Micros oft Excel or VIQUA's free MAXtrack software (refer to Section 5.2) for easy viewing
of the data.
5. You may wish to save the file to the computer's hard drive.
6. To re-use the mini-SD Card, re-insert the card into the COMMcenter.

5.1.3 When Data-logging from Multiple Units
When using a standard Ethernet (RJ45) cable to connect the COMMcenter to the first controller, it is important to note that
power is provided to the COMMcenter through this cable. Therefore, if power to this unit is interrupted the COMMcenter
loses power and data-logging is temporarily stopped. This may not be desirable in situations where multiple units are
installed. To avoid this situation, it is recommended that you reconnect and reconfigure the COMMcenter using another
unit.

5.2 Using MAXtrack Software
Your COMMcenter has the ability to store information directly to a PC equipped with MAXtrack software, which is available
for free. MAXtrack software allows you to easily search and view system performance, and presents real-time information as
well. To learn more about the great features of this software or to download, visit www.viqua.com.

Figure 8 MAXtrack Software
Note: Screen caption of real-time performance monitoring using MAXtrack software.

5.2.1 Minimum Requirements
•

Pentium II 233MHz

•

128 MB RAM (256MB for Windows XP)

•

3GB free hard drive space
306
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COMMcenter Programming
•

One free Serial Port (RS232, 9-pin female)

•

Windows 2000 or better

5.2.2 Installation
Procedure:
1. Connect the provided RJ11 cable to the COMMcenter.
2. Connect the other end of the cable to the adapter provided with the COMMcenter.
3. Connect the adapter to your computer. If no suitable port is available, a USB adapter may be purchased from a
retailer.
4. Go to www.viqua.com and download your free MAXtrack software.
5. Open the software application now installed on your computer, either from the shortcut on your desktop or by choosing
“Start” then “All Programs” then “MAXtrack”.

5.2.3 Operation
The MAXtrack program is an interface for viewing the data received from the COMMcenter. The program receives and
stores information even when the program is closed. For assistance with this program, please contact our technical support
staff at 1-800-265-7246 (North America) or 519-763-1032 (International).

Section 6

COMMcenter Programming

6.1 SD Card Firmware Updating
COMMcenter firmware updates can be easily done via the SD Card. Power off the COMMcenter and remove SD card. Load
the new firmware version onto the SD card via a computer device. Reinsert the SD card back into the COMMcenter. While
holding down the top right button power up the COMMcenter until the screen displays Updating Firmware. Release the
button and wait until the COMMcenter reboots.

Section 7

Dry Contact

7.1 Description
The COMMcenter has a Dry Contact output connector that can be used to signal a remote device such as a remote alarm
of auto dialer when a major alarm occurs with the UV system.

7.2 Alarm Descriptions
The Dry Contact output will inform you of the following major Alarms

16

•

Lamp Fault

•

Ballast Fault

•

UV Sensor Fault

•

Low UV Fault
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7.3 Connections
Connection to the Dry Contact output connector is done via the supplied Dry Contact Cable assembly PN 260201-R. Wiring
connections are as follows:
•

Normally Open (N.O.) - RED Wire

•

Normally Closed (N.C.) - GREEN Wire

•

Common (COM) - BLACK Wire

7.3.1 Connection Logic Chart
The following is the logic chart for the Dry Contact relay.
Wire

Output Terminal

RED

N.O. (Normally Open Contact)

BLACK
GREEN

COM. (Common)
COM. (Common)
N.C. (Normally Closed Contact)

UV System Running Normally
(No Major Alarms)

UV System is in one of the Major
Alarms or there is no power to
the UV system

The Electrical path between
these contacts are closed

The Electrical path between these
contacts are open

The Electrical path between these
contacts are open

The Electrical path between these
contacts are closed
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Manufacturer’s Warranty

Section 8

Manufacturer’s Warranty

Our Commitment
VIQUA is committed to ensuring your experience with our products and organization exceeds your expectations. We have
manufactured your UV disinfection system to the highest quality standards and value you as our customer. Should you
need any support, or have questions about your system, please contact our Technical Support team at 1.800.265.7246 or
technicalsupport@viqua.com and we will be happy to assist you. We sincerely hope you enjoy the benefits of clean, safe
drinking water after the installation of your VIQUA disinfection system.
How to Make a Warranty Claim
Note: To maximise the disinfection performance and reliability of your VIQUA product, the system must be properly sized,
installed and maintained. Guidance on the necessary water quality parameters and maintenance requirements can
be found in your Owner’s Manual.
In the event that repair or replacement of parts covered by this warranty are required, the process will be handled by your
dealer. If you are unsure whether an equipment problem or failure is covered by warranty, contact our Technical Support
team at 1.800.265.7246 or e-mail technicalsupport@viqua.com. Our fully trained technicians will help you troubleshoot the
problem and identify a solution. Please have available the model number (system type), the date of purchase, the name of
the dealer from whom you purchased your VIQUA product (“the source dealer”), as well as a description of the problem
you are experiencing To establish proof of purchase when making a warranty claim, you will either need your original
invoice, or have previously completed and returned your product registration card via mail or online.
Specific Warranty Coverage
Warranty coverage is specific to the VIQUA range of products. Warranty coverage is subject to the conditions and
limitations outlined under “General Conditions and Limitations”.
Ten-Year Limited Warranty for VIQUA UV Chamber
VIQUA warrants the UV chamber on the VIQUA product to be free from defects in material and workmanship for a period
of ten (10) years from the date of purchase. During this time, VIQUA will repair or replace, at its option, any defective
VIQUA UV chamber. Please return the defective part to your dealer who will process your claim.
Three-Year Limited Warranty for Electrical and Hardware Components
VIQUA warrants the electrical (power supply) and hardware components to be free from defects in material and
workmanship for a period of three (3) years from the date of purchase. During this time, VIQUA will repair or replace, at its
option, any defective parts covered by the warranty. Please return the defective part to your dealer who will process your
claim.
One-Year Limited Warranty for Lamps, Sleeves, and UV Sensors
VIQUA warrants lamps, sleeves, and UV sensors to be free from defects in material and workmanship for a period of one
(1) year from the date of purchase. During this time, VIQUA will repair or replace, at its option, any defective parts covered
by the warranty.Your dealer will process your claim and advise whether the defective item needs to be returned for failure
analysis.
Note: Use only genuine VIQUA replacement lamps and sleeves in your system. Failure to do so may seriously
compromise disinfection performance and affect warranty coverage.
General Conditions and Limitations
None of the above warranties cover damage caused by improper use or maintenance, accidents, acts of God or minor
scratches or imperfections that do not materially impair the operation of the product. The warranties also do not cover
products that are not installed as outlined in the applicable Owner’s Manual.
Parts repaired or replaced under these warranties will be covered under warranty up to the end of the warranty period
applicable to the original part.
The above warranties do not include the cost of shipping and handling of returned items
The limited warranties described above are the only warranties applicable to the VIQUA range of products. These limited
warranties outline the exclusive remedy for all claims based on a failure of or defect in any of these products, whether the
claim is based on contract, tort (including negligence), strict liability or otherwise. These warranties are in lieu of all other
warranties whether written, oral, implied or statutory. Without limitation, no warranty of merchantability or of fitness for a
particular purpose shall apply to any of these products.
VIQUA does not assume any liability for personal injury or property damage caused by the use or misuse of any of the
above products. VIQUA shall not in any event be liable for special, incidental, indirect or consequential damages. VIQUA’s
liability shall, in all instances, be limited to repair or replacement of the defective product or part and this liability will
terminate upon expiration of the applicable warranty period.
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t. (+1) 519.763.1032 • tf. (+1) 800.265.7246 (US and Canada only)
t. (+31) 73 747 0144 (Europe only) • f. (+1) 519.763.5069
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SENSOR

MUT2200EL
Electromagnetic flowmeter

The electromagnetic flowmeter for all applications
DS100-7-ENG
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Sensor MUT2200EL
MUT2200EL sensors represent the state of the art

In this case the flow tube made in stainless steel AISI 304

of Euromag International production for water cycle

is equipped with carbon steel or stainless steel flanges,

and process applications. The new structure for the

two coils are installed on the top and inferior part;

generation of the magnetic field and the innovative

the magnetic field, generated by the electric current

route of the signal generated by the electrodes, provide

crossing the coil, induces in the electrodes a difference

a sensor with an extremely wide measurement range:

in the potential proportional to the flow rate.
With the aim of measuring such potential of very

EL= Extended Linearity

low values, the interior of the flow tube is electrically
insulated, thus the process liquid is no longer in contact

This new sensors series follows the successful tradition

neither with the material of the flow tube nor with that

of the MUT2200EL, introducing a measurement range of

of the flange.

more than 1:1000 without linearization software. These

The converter used generates the current supplying

kinds of performances allow very accurate measures on

the coil, acquires the electrodes difference of potential,

a wide flowrate range and to count lower flow rates that,

process the signal to calculate the flowrate and

before, would have been reset because of the effect of

administers the communication with the exterior.

the converters cut off.

2

The entire sensor, when installed in the separate version,

This flanged sensors series bases its operation on the

has a degree of protection IP68 suitable for a permanent

Faraday Principle, by which a conductor crossing a

immersion in water up to a depth of 1.5m thanks to a

magnetic field generates a potential perpendicularly

welded plate structure containing the coil and the

orientated to the same field.

electrodes.
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Body and flanges
The flange and the sensor external surface are acrylic painted. This treatment
gives the sensor an excellent resistance to water, even in permanent
immersion. When special ambient conditions require it, the MUT2200EL
may be supplied in stainless steel, flange included or special painting for C4
class environments.

Internal lining
The standard internal insulating lining is in PTFE for diameters from DN15 to
DN100, in hard rubber (Ebonite) for diameters equal or bigger than DN125.
On request, sensors may be supplied coated with PTFE with diameters
bigger than DN100. The suitable temperature is limited by the type of
internal lining used.
MUT2200EL - MC608A

Electrodes
Standard electrodes in Hastelloy C guarantee a wide compatibility with
different kind of liquids; if required, they may be supplied in Hastelloy B,
Titanium, Tantalum or Platinum.

Coupling and sensor connection
MUT2200EL sensors may be coupled with any Euromag converters. In the
separate version the sensor is connected to the converter by means of cables
whose length depends on the liquid conductivity; the maximum length shall
not exceed 100 metres (30 meters in combination with battery operated
electronics).
When installed in plastic or coated pipe lines, sensors may require the use of
two grounding rings, which are inserted between the flange and the counter
flange. On sensors greater or equal than DN50 an empty pipe electrode is
supplied as a standard (empty pipe allarm).

Integrated pressure sensor

Reference standards
The Euromag magnetic meters are marked CE and are manufactured
according to the following standards:
•

2014/35/EU - EN 61010-1:2013 (LVD)

•

2014/30/EU - EN 61326-1:2013 (EMC)

•

OIML R49-1:2013

•

European directive 2014/32/EU (MID)

•

2014/34/UE - IEC 60079 - 0, IEC 60079 - 18 (ATEX - IECEx) Separate version

•

EN ISO 15609-1 and EN ISO 15614-1

•

UNI EN ISO 12944-2, painting for C4 class environments (on request)

•

PTFE conform to the norms WRAS, FDA, DPR 777/82 e DM 21/09/773

•

Ebonite conform to the norms WRAS, FDA e DM174

MUT2200EL — Electromagnetic flowmeters

MUT2200EL – MC608B – GSM – Pressure

313

MUT2200EL – PTFE liner

3

Calibration and maximum error
Each sensor is calibrated on an hydraulic test rig equipped with a ISO17025 traceable weighing system. The accuracy
is equal to 0,2% ± 2mm/s. The repeatability of the measure is about 0,1%. Bi-directional measure. On request the
sensors can be supplied certified MID OIML R49 (if coupled to MC406M converters) for custody transfer or OIML
R49 with MC608A.

Maximum Permissible Error is within the limits indicated in the following graph:

Flow rates chart
Sensor
diameter
DN25 - 1”

4

Flow rate [m3/h]
Min.
Q1

Trans.
Q2

0,080

0,128

Q0,5%

Perm.
Q3

Overl.
Q4

Ratio
Q3/
Q1

1,40

10,00

12,50

125

Sensor
diameter
DN450 - 18”

Flow rate [m3/h]
Min.
Q1

Trans.
Q2

25

40

Q0,5%

Perm.
Q3

Overl.
Q4

Ratio
Q3/
Q1

460

2.500

3.125

100

DN32 - 1 1/4”

0,080

0,128

2,30

10,00

12,50

125

DN500 - 20”

25

40

570

2.500

3.125

100

DN40 - 1 1/2”

0,128

0,205

3,60

16,00

20,00

125

DN600 - 24”

50

80

820

4.000

5.000

80

DN 50 - 2”

0,200

0,320

5,65

25,00

31,25

125

DN700 - 28”

50

80

1.100

4.000

5.000

80

DN 65 - 2 1/2”

0,320

0,512

9,55

40,00

50,00

125

DN800 - 32”

100

160

1.450

6.300

7.875

63

DN 80 - 3”

0,504

0,806

14,50

63,00

78,75

125

DN900 - 36”

100

160

1.840

6.300

7.875

63

DN 100 - 4”

0,800

1,280

22,60

100,00

125,00

125

DN1000 - 40”

200

320

2.270

10.000

12.500

50

DN 125 - 5”

1,280

2,048

35,30

160,00

200,00

125

DN1200 - 48”

320

512

3.270

16.000

20.000

50

DN 150 - 6”

2,000

3,200

51,00

250,00

312,50

125

DN1400 - 56”

500

800

4.440

25.000

31.250

50

DN 200 - 8”

3,200

5,120

90,50

400,00

500,00

125

DN1500 - 60”

800

1.280

5.100

40.000

50.000

50

DN 250 - 10”

5,040

8,064

140,00

630,00

787,50

125

DN1600 - 64”

1.260

2.016

5.800

63.000

78.750

50

DN 300 - 12”

8,000

12,800

200,00

1.000,00

1.250,00

125

DN1800 - 72”

2.000

3.200

7.350

100.000

125.000

50

DN 350 - 14”

12,800

20,480

280,00

1.600,00

2.000,00

125

DN2000 - 80”

3.200

5.120

9.100

160.000

200.000

50

DN 400 - 16”

12,800

20,480

360,00

1.600,00

2.000,00

125
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MUT2200EL general features
Flow tube material

AISI 304 (std), AISI 316

Flanges material

Carbon steel painted (std), AISI 304, AISI 316

Electrodes material

Hastelloy C (std), Hastelloy B, Titanium, Tantalio, Platinum

Internal lining and
liquid temperature

Available sizes

Internal lining

Liquid temperature

PTFE

Standard -40 /+130°C (up to +180° on request)

Ebonite

-40°C / +80°C

mm

15

20

25

32

40

50

65

80

100

125

150

200

250

300

350

400

pollici

1/2”

3/4”

1”

1.1/4”

1.1/2”

2”

2.1/2”

3"

4”

5”

6”

8”

10”

12”

14”

16”

mm

450

500

600

700

800

900

1000

1200

1300

1400

1500

1600

1700

1800

2000

pollici

18”

20”

24”

28”

32”

36”

40”

48”

52”

56”

60”

64”

68”

72”

80”

Flange standards
available

EN1092-1, ANSI 150, ANSI 300, ANSI 600, ANSI 900, DIN 2501, BS 4504,
AS 2129 (TABLE D - E - F), AS 4087, ISO 7005-1, KS 10K

Protection Degree

IP68 1,5 m continuous immersion (EN 60529)

Compatible converters

MC608 A/B/R/P/I, MC406

Electrical connections

Cable glands M20 x 1.5 + terminal block + sealing resin

Pressure port integrated

Applications
MUT2200EL sensors are suitable for any on-line application. These sensors are typically used in the measure of
potable or not potable water, industrial waste water, industrial process liquids, muds and concretes.

MUT2200EL — Electromagnetic flowmeters
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DN>=200

96
50
N°2 - M20x1.5
S

D5*

H*

Nx

2x M5

Di
D6

L4

D7

MUT2200EL PN 10 EN 1092-1
DN

6

L4

D5

Di

D6

D7

N

S

H

H1

H2

H3

15

200(+0/-3)

84

11

65

95

4

14

156

195

190

236

20

200(+0/-3)

84

17

75

105

4

14

156

195

190

236

25

200(+0/-3)

74

24

85

115

4

14

151

190

185

231

32

200(+0/-3)

83

31

100

140

4

18

155

195

190

236

40

200(+0/-3)

88

37

110

150

4

18

158

197

192

238

50

200(+0/-3)

102

47

125

165

4

18

165

204

199

245

65

200(+0/-3)

114

63

145

185

8

18

171

210

205

251

80

200(+0/-3)

127

75

160

200

8

18

177

217

212

258

100

250(+0/-3)

161

99

180

220

8

18

194

234

229

275

125

250(+0/-3)

187

124

210

250

8

18

207

247

242

288

150

300(+0/-3)

210

152

240

285

8

22

219

258

253

299

200

350(+0/-3)

261

201

295

340

8

22

244

284

279

325

250

450(+0/-5)

319

255

350

395

12

22

273

313

308

354

300

500(+0/-5)

371

308

400

445

12

22

299

339

334

380

350

550(+0/-5)

404

340

460

505

16

22

316

355

350

396

400

600(+0/-5)

455

390

515

565

16

26

341

381

376

422

450

450(+0/-7)

519

441

565

615

20

26

373

413

408

454

500

500(+0/-9)

570

492

620

670

20

26

399

438

433

479

600

600(+0/-9)

684

592

725

780

20

30

456

495

490

536

700

700(+0/-9)

783

695

840

895

24

30

505

545

540

586

800

800(+0/-9)

885

795

950

1015

24

33

556

596

591

637

900

900(+0/-15)

996

896

1050

1115

28

33

612

651

646

692

1000

1000(+0/-15)

1098

996

1160

1230

28

36

663

702

697

743

1200

1200(+0/-15)

1312

1199

1380

1445

32

39

770

809

804

850

1400

1400(+0/-15)

1512

1402

1590

1675

36

42

870

909

904

950

1500

1500(+0/-15)

1612

1500

1700

1785

36

44

920

959

954

1000

1600

1600(+0/-15)

1712

1602

1820

1915

40

48

970

1009

1004

1050

1800

1800(+0/-15)

1922

1803

2020

2115

44

48

1075

1114

1109

1155

2000

2000(+0/-15)

2122

2004

2230

2325

48

48

1175

1214

1209

1255

316
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MUT2200EL PN 16 EN 1092-1
DN

L4

D5

Di

D6

D7

N

S

H

H1

H2

H3

15

200(+0/-3)

84

11

65

95

4

14

156

195

190

236

20

200(+0/-3)

84

17

75

105

4

14

156

195

190

236

25

200(+0/-3)

74

24

85

115

4

14

151

190

185

231

32

200(+0/-3)

83

31

100

140

4

18

155

195

190

236

40

200(+0/-3)

88

37

110

150

4

18

158

197

192

238

50

200(+0/-3)

102

47

125

165

4

18

165

204

199

245

65

200(+0/-3)

114

63

145

185

8

18

171

210

205

251

80

200(+0/-3)

127

75

160

200

8

18

177

217

212

258

100

250(+0/-3)

161

99

180

220

8

18

194

234

229

275

125

250(+0/-3)

187

124

210

250

8

18

207

247

242

288

150

300(+0/-3)

210

152

240

285

8

22

219

258

253

299

200

350(+0/-3)

261

201

295

340

12

22

244

284

279

325

250

450(+0/-5)

319

255

355

405

12

26

273

313

308

354

300

500(+0/-5)

371

308

410

460

12

26

299

339

334

380

350

550(+0/-5)

404

340

470

520

16

26

316

355

350

396

400

600(+0/-5)

455

390

525

580

16

30

341

381

376

422

450

450(+0/-7)

519

439

585

640

20

30

373

413

408

454

500

500(+0/-9)

570

490

650

715

20

33

399

438

433

479

600

600(+0/-9)

684

592

770

840

20

36

456

495

490

536

700

700(+0/-9)

783

691

840

910

24

36

505

545

540

586

800

800(+0/-9)

885

791

950

1025

24

39

556

596

591

637

900

900(+0/-15)

996

890

1050

1125

28

39

612

651

646

692

1000

1000(+0/-15)

1098

992

1170

1255

28

42

663

702

697

743

1200

1200(+0/-15)

1312

1191

1390

1485

32

48

770

809

804

850

1400

1400(+0/-15)

1512

1392

1590

1685

36

48

870

909

904

950

1500

1500(+0/-15)

1612

1492

1710

1820

36

57

920

959

954

1000

1600

1600(+0/-15)

1712

1594

1820

1930

40

56

970

1009

1004

1050

1800

1800(+0/-15)

1922

1795

2020

2130

44

56

1075

1114

1109

1155

2000

2000(+0/-15)

2122

1994

2230

2345

48

62

1175

1214

1209

1255
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MUT2200EL - MC608 A/B/R*
141,50
171

68

106
173

N°4 - M20x1.5
Clamping range: 5 ÷ 12mm
H1*

150

DN>=200

247

Nx

MC608B/R

S

D5*

MC608A

2x M5
Di
D6

L4

D7

Rotazione possibile - vista dall’alto

12
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MUT2200EL - MC406 - max DN 600
112

183

N°4 - PG9
Clamping range:
2.5 ÷ 8mm

126

DN>=200

S

D5*

H2*

Nx

2x M5
Di
D6

L4

D7

MUT2200EL - MC406 GSM - max DN 600
123

183

N°4 - PG9
Clamping range:
2.5 ÷ 8mm

H3*

170

DN>=200

112

S

D5*

Nx

2x M5
Di
D6

L4

D7

MUT2200EL — Electromagnetic flowmeters
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EUROMAG INTERNATIONAL Srl
Via della Tecnica, 20 - 35035 Mestrino (Padova) Italia
Tel. +39 049.9005064 - Fax +39 049.9007764
www.euromag.com - www.euromagdata.com
euromag@euromag.com

All rights reserved. No part of this catalogue may be reproduced, stored in a database or otherwise used without the authorisation of Euromag.
The policy of Euromag is dictated by the continuing technological and project innovation. Therefore, the Company reserves the right to amend
the data contained herein without notice.
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TU5 Series Turbidimeters

Applications
• Drinking Water
• Power
• Beverage
• Pharmaceutical

The next standard in the evolution of turbidity
Only the new TU5 Series Lab & Process Turbidimeters with 360° x 90° Detection™ deliver
unprecedented confidence that a change in your reading is a change in your water.

Groundbreaking 360° x 90° Detection™
Technology

Everything about turbidity – faster

The TU5 Series employs a patented optical design that sees
more of your sample than any other turbidimeter, delivering
the best low level precision and sensitivity while minimizing
variability from test to test.

Matching lab and online results
For the first time you will be able to remove the uncertainty
of which measurement to trust, thanks to identical 360° x 90°
Detection™ Technology in both instruments.

The TU5 Series dramatically reduces the time needed to get a
turbidity measurement you can rely on, with 98% less online
sample surface area to clean, sealed vials for calibration, and
the elimination of the need for indexing and silicone oil in the
lab. Not to mention, a smaller online sample volume means
you will detect events almost immediately.

No surprises
Prognosys™ monitors your TU5 Series online instrument,
proactively alerting you to maintenance needs before your
measurement becomes questionable. And a Hach Service
Agreement protects your investment and helps ensure that
you stay in compliance and on budget.

USEPA and ISO 7027 reporting: The TU5 Series Turbidimeters apply the instrument design and meet performance criteria established
by EPA Approved Hach Method 10258 and ISO 7027-1:2016, making them suitable for regulatory reporting.
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TU5 Series Turbidimeters

Technical Data*
TU5200

TU5300sc / TU5400sc

Light Source

Class 2 laser product, with
embedded 650 nm (EPA 0.43
mW) or Class 1 laser product, with
embedded 850 nm (ISO), max.
0.55 mW (complies with IEC/EN
60825-1 and to 21 CFR 1040.10
in accordance with Laser Notice
No. 50)

Range

EPA:
0 - 700 NTU / FNU / TE/F / FTU
0 - 100 mg/L
0 - 175 EBC
ISO:
0 - 1000 NTU / FNU / TE/F / FTU
0 - 100 mg/L
0 - 250 EBC

Accuracy

Light Source

Class 2 laser product, with embedded
650 nm (EPA 0.43 mW) or Class 1
laser product, with embedded 850
nm (ISO), max. 0.55 mW (complies
with IEC/EN 60825-1 and to 21 CFR
1040.10 in accordance with Laser
Notice No. 50)

Range

EPA:
0 - 700 NTU / FNU / TE/F / FTU
0 - 100 mg/L
0 - 175 EBC
ISO:
0 - 1000 NTU / FNU / TE/F / FTU
0 - 100 mg/L
0 - 250 EBC

Accuracy

±2 % plus 0.01 NTU from 0 - 40 NTU;
±10 % of reading from 40 - 1000
NTU based on Formazin primary
standard (at 25 °C)

±2% or 0.01 NTU from 0 - 40 NTU
±10% of reading from 40 - 1000
NTU based on Formazin primary
standard

Resolution

0.0001 NTU / FNU / TE/F / FTU / EBC

Repeatability

Better than 1% of reading or
±0.002 NTU (TU5300) or ±0.0006
NTU (TU5400) on Formazin at
25 °C (77 °F), whichever is greater

Stray Light

<10 mNTU

Units

NTU, FNU, TE/F, FTU, EBC

>40 NTU: Better than 3.5% of
reading on Formazin at 25 °C

Signal Average Time

TU5300sc: 30 - 90 seconds
TU5400sc: 1 - 90 seconds

Stray Light

<10 mNTU

Response Time

Units

NTU, FNU, TE/F, FTU, EBC;
mg/L if calibrated with Degrees
calibration curve

TU5300sc:
T90 <45 seconds at 100 mL/min
TU5400sc:
T90 <30 seconds at 100 mL/min

Sample Temperature

2 - 60 °C (35 - 140 °F)

Sample Pressure

6 bar (87 psi) maximum, compared
to air at sample temperature range
from 2 - 40 °C (35.6 - 104 °F)

Sample Flow Rate

100 - 1000 mL/min; optimal flow
rate: 200 - 500 mL/min

Resolution

0.0001 NTU / FNU / TE/F / FTU /
EBC / mg/L

Repeatability

<40 NTU: Better than 1% of
reading or ±0.002 NTU on
Formazin at 25 °C, whichever is
greater

Operating Temperature 10 - 40 °C (50 - 104 °F)
Range
Operating Humidity

80% at 30 °C (non condensing)

Sample Temperature

4 - 70 °C (39 - 158 °F)

Storage Conditions

-30 - 60 °C (-22 - 140 °F)

Power Requirements
(Voltage)

100 - 240 VAC

Operating Temperature 0 - 50 °C (32 - 122 °F)
Range

Power Requirements
(Hz)

50/60 Hz

Operating Humidity

Certifications

CE compliant

Relative humidity: 5 - 95%
at different temperatures,
non-condensing

Storage Conditions

-40 - 60 °C (-40 - 140 °F)

Enclosure Rating

Electronic compartment IP55;
all other functional units IP65 with
process head/ACM attached to the
TU5300sc/TU5400sc instrument

Certifications

CE compliant

US FDA accession number:
1420493-000 EPA version,
1420492-000 ISO version
Complies with IEC/EN 60825-1 and
to 21 CFR 1040.10 in accordance
with Laser Notice No. 50)

US FDA accession number:
1420493-000 EPA version,
1420492-000 ISO version

Australian ACMA Marking
Dimensions (H x W x D) 195 mm x 409 mm x 278 mm
Weight

2.4 kg (5.29 lbs.)

Warranty

1 year

Australian ACMA Marking
Dimensions (H x W x D) 249 mm x 268 mm x 190 mm
Weight

5.95 lbs. (2.7 kg); 11 lbs. (5.0 kg)
with all accessories

Warranty

1 year
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TU5 Series Turbidimeters

Principle of Operation
The TU5 Series turbidimeters measure turbidity by directing a
laser into a sample to scatter off suspended particles. The light
that is scattered at a 90° angle from the incident beam is reflected
through a conical mirror in a 360° ring around the sample before
it is captured by a detector.
The amount of light scattered is proportional to the turbidity of the
sample. If the turbidity of the sample is negligible, little light will be
scattered and detected by the photocell and the turbidity reading
will be low. High turbidity, on the other hand, will cause a high
level of light scattering and result in a high reading.
The 360° x 90° optics of the TU5 series were optimized for high
accuracy at low turbidity ranges and therefore the TU5 does not
include ratio technology. Ratio technology is only applicable for
high turbidity applications which have interference from color and
large particles.

Dimensions
TU5300sc and TU5400sc front view

TU5300sc and TU5400sc rear view

TU5300sc and TU5400sc top view

TU5300sc and TU5400sc with automatic cleaning module
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TU5 Series Turbidimeters

Order Information
TU5200 Benchtop Laser Turbidimeters
LPV442.99.03012

TU5200 Benchtop Laser Turbidimeter with RFID, EPA Version

LPV442.99.01012

TU5200 Benchtop Laser Turbidimeter without RFID, EPA Version

LPV442.99.03022

TU5200 Benchtop Laser Turbidimeter with RFID, ISO Version

LPV442.99.01022

TU5200 Benchtop Laser Turbidimeter without RFID, ISO Version

TU5300sc/TU5400sc Online Laser Turbidimeters
LXV445.99.10112

TU5300sc Low Range Laser Turbidimeter, EPA Version

LXV445.99.10212

TU5400sc Ultra-High Precision Low Range Laser Turbidimeter,
EPA Version

LXV445.99.53112

TU5300sc with Flow Sensor, Automatic Cleaning, RFID,
and System Check, EPA Version

LXV445.99.53212

TU5400sc with Flow Sensor, Automatic Cleaning, RFID,
and System Check, EPA Version

Please note: Other turbidimeter configurations are available and RFID may not be
available in all areas. Please contact your local Hach representative.
Please note: An SC controller is required for operation of the TU5300sc or TU5400sc.

Calibration and Verification
LZY835

Stablcal® Calibration Set with RFID

LZY898

Stablcal® Calibration Set without RFID

LZY901

Glass Rod Secondary Turbidity Standard <0.1 NTU/FNU

LZY834

Replacement Vial for TU5300sc and TU5400sc

LZV946

Sample Vials for TU5200

LQV159.97.00002

Automatic Cleaning Module for TU5300sc and TU5400sc

LQV160.99.00002

Flow Sensor for TU5300sc and TU5400sc

LZY876

Desiccant Cartridge for TU5300sc and TU5400sc

LZY907.97.00002

Maintenance Kit for TU5300sc and TU5400sc

LQV157.99.50002

SIP10 Sipper Unit for TU5200

LZY903

Manual Vial Wiper for TU5200, TU5300sc, and TU5400sc

With Hach Service, you have a global partner who understands your needs and cares about delivering timely, high-quality
service you can trust. Our Service Team brings unique expertise to help you maximise instrument uptime, ensure data
integrity, maintain operational stability, and reduce compliance risk.

HACH COMPANY World Headquarters: Loveland, Colorado USA
United States:
800-227-4224 tel
970-669-2932 fax
Outside United States:
970-669-3050 tel
970-461-3939 fax
hach.com
Printed in U.S.A.
©Hach Company, 2019. All rights reserved.

orders@hach.com
int@hach.com

In the interest of improving and updating its equipment, Hach Company reserves the right to alter specifications to equipment at any time.
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TU5 Series Accessories

METERMADE N1
®

Ultra low-power, weather-sealed flow meter cellular RTU

PULSE-OUTPUT FLOW
METER MONITORING
DRAINAGE3G
OUTFALL
INTERNAL
OR 4GX
MONITORING MODEM
CAT-M1/NB-IoT
REMOTE DEVICE
MANAGEMENT
LONG BATTERY LIFE

N1
The Metermade® N1 Meter Interface Unit (MIU) is an ultra-low power device, designed to operate in the field for up to ten years
on a single set of batteries (based on one report per day). It’s housing meets the IP68 rating, permitting direct installation onto a
flow meter and is capable of surviving submersion to a depth of four metres for four days.
The Metermade® N1’s flexible device configuration enables the measurement of digital and pulse counter signals. This data is
stored internally on non-volatile flash memory with upstream communications provided using an internal 3G or 4GX cellular
modem. The cellular options provide support for tri-band 3G or 4GX option, permitting use on CAT-M1 and NB-IoT networks.
The Metermade® N1 is the lowest cost option to provide highly reliable billing revenue data, directly to a host
database using the industry standard DNP3 or FTP protocol. Remote configuration and device management is supported via
leading industry SCADA applications, remote firmware download capability is provided via FTP file transfer.
The N1 is equipped with two (2) digital inputs and provides Forward/Reverse/Nett Totalisers and instantaneous flow calculation as
standard. A ‘magnetic swipe’ function is provided to allow on-demand meter reads and data updates by field personnel.
The MIU configuration supports bulk editing/generation permitting high volume configuration and deployment.

37SOUTH
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TECHNICAL SPECIFICATIONS
General
Supply Voltage

3.5 – 8.5V DC, High-capacity, internal Lithium battery pack (field replaceable)

Current Draw

50 µA sleep, 5 mA active, 200 mA 3G communications, 2 A (peak) 3G network detect, (measured at 3.6V DC)

Real Time Clock

Internal – Year, month, date, hour, minute, second, Automatic DNP3 time synchronisation from DNP3 master,
Automatic cellular network time sync when using FTP data export mode

Temperature

–20°C to +65°C Celsius

Humidity

0 to 90% relative humidity, non-condensing

Programming

Windows based Configurator M+ configuration software, Remote device management via DNP3,
Remote firmware download via FTP, local programming port

Mounting

90 mm (h) x 125 mm (d, nominal) / 155 mm (d, maximum), supplied with stainless steel mounting bracket

Environmental

NATA certified to IP68 (4 metres depth/4 days duration)

IO Interfaces
Digital Input

2x low-current dry-contact binary inputs (non-isolated), each input supports pulse counting,
up to 3Khz (sleep/wake mode dependant), Forward/Reverse/Nett Totalisers with 32-bit rollover

System Input

Internal measurement of Cell Network RSSI, MIU temperature, MIU battery voltage and session status code

Telemetry
3G Cellular (Standard)

Supports 3G B1 (2100), B5 (850), B8 (900), Class 3 output power (+24dBm)

4G Cellular (“-4G” Option)

Supports 4G/LTE CAT-M1/NB-IoT, B28 (700), B3 (1800), Class 3 output power (+23dBm)

Antenna

Internal antenna (2 dBi Gain)

SIM Card

1.8 and 3V UICC (Standard size SIM card)

Data Protocols

DNP3.0 Slave unsolicited / polled mode, FTP data export, Sigfox data export

Host Support

True TCP support to DNP host (supports three Master IP addresses)

Security

CHAP or PAP authentication, SIM credentials, configurable username, password and APN, built in IP firewall,
512-Bit AES Encrypted firmware download

Approvals
Build

RoHs assembly

Standards

RCM (AUST/NZ), EMC compliance, other export standards on request

Production

Proudly Made in Australia

Factory Accessories
Accessories

A comprehensive range of factory manufactured or sourced accessories to ensure reliable and swift solution
deployment (see website)

37SOUTH PTY LTD
92 Rowena Street
East Bendigo VIC 3550

1300 855 142
info@37s.com.au

www.37s.com.au

37SOUTH
The Site Sentinel® name and product are
registered trademarks of 37South Technologies Pty Ltd.
Copyright© 2019 37South Pty Ltd.
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SITE SENTINEL P1
®

High performance, industrial data logger + RTU

REMOTE DATA LOGGING
TANK LEVEL
MONITORING
CATHODIC PROTECTION
MONITORING
PRESSURE SEWER
PUMP STATIONS
IINTERNAL 3G OR 4GX
CAT-M1/NB-IoT MODEM
REMOTE DEVICE
MANAGEMENT

P1
The P1 is the industrial-focused variant of the Site Sentinel® data logger and RTU family, providing highly-reliable, direct-to-host
data monitoring in a single package.
The Site Sentinel® P1’s flexible device configuration enables the measurement of a variety of analog and digital signals.
This data is stored internally on non-volatile flash memory with upstream communications provided using an internal
3G or 4GX cellular modem. The cellular options provide support for tri-band 3G or 4GX option, permitting use on CAT-M1
and NB-IoT networks.
The device is housed in a low-profile, robust enclosure supporting a variety of installation options, including DIN rail compatibility
and flat-panel mounting.
Additional communications ports provide DNP3.0 Slave and Modbus Master communications capability.
User configurable Modbus table permits download of pre-defined or ad-hoc Modbus data profies to support
downstream devices such as flowmeters. Remote configuration and device management is supported via leading industry SCADA
applications, remote firmware download capability is provided via FTP file transfer.
The P1 suits a wide range of industrial applications, such as data logging of remote sites, tank level and flow recording, pipeline
cathodic protection monitoring and integration with pressure sewer pump stations.

37SOUTH
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TECHNICAL SPECIFICATIONS
General
Supply Voltage

9–36V DC (isolated supply input)

Current Draw

20 mA nominal, 200 mA 3G communications, 2 A (peak) 3G network detect, (measured at 12V DC)

Real Time Clock

Internal – Year, month, date, hour, minute, second, Automatic DNP3 time synchronisation from DNP3 master,
Automatic cellular network time sync when using FTP data export mode

Temperature

–20°C to +65°C Celsius

Humidity

0 to 90% relative humidity, non-condensing

Programming

Windows based Configurator M+ configuration software, Remote device management via DNP3,
Remote firmware download via FTP, local programming port

Mounting

180 mm (w) x 112 mm (h) x 35 mm (d), DIN Rail mounting clips provided

IO Interfaces
Digital Input

4x opto-isolated dry-contact binary inputs, Each input supports pulse counting,
up to 3Khz (sleep/wake mode dependant), Forward/Reverse/Nett Totalisers with 32-bit rollover

Analogue Input

4x 0–20 mA, 0–2.048V DC, 0–5V DC or digital input (user selectable, per channel),
15 bit resolution (non-isolated), 4x user-configurable alarm limits per channel

System Input

Internal measurement of Cell Network RSSI, RTU temperature, RTU battery voltage and session status code

Digital Output

2x SPST relay outputs, dry-contact outputs, common / N.O. contact pairs, 24V DC, 2 A contact rating per output

Communications

1x Modbus Master 3-wire RS232 or 2-wire RS485 (user selectable), 1x DNP3 Slave RS232

Telemetry
3G Cellular (Standard)

Supports 3G B1 (2100), B5 (850), B8 (900), Class 3 output power (+24dBm)

4G Cellular (“-4G” Option)

Supports 4G/LTE CAT-M1/NB-IoT, B28 (700), B3 (1800), Class 3 output power (+23dBm)

Antenna

External SMA female connector

SIM Card

1.8 and 3V UICC (Standard size SIM card)

Data Protocols

DNP3.0 Slave unsolicited / polled mode, FTP data export

Host Support

True TCP support to DNP host (supports three Master IP addresses)

Security

CHAP or PAP authentication, SIM credentials, configurable username, password and APN, built in IP firewall,
512-Bit AES Encrypted firmware download

Approvals
Build

RoHs assembly

Standards

RCM (AUST/NZ), EMC compliance, other export standards on request

Production

Proudly Made in Australia

Factory Accessories
Accessories

A comprehensive range of factory manufactured or sourced accessories to ensure reliable and swift solution
deployment (see website)

37SOUTH PTY LTD
92 Rowena Street
East Bendigo VIC 3550

1300 855 142
info@37s.com.au

www.37s.com.au

37SOUTH
The Site Sentinel® name and product are
registered trademarks of 37South Technologies Pty Ltd.
Copyright© 2019 37South Pty Ltd.
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QUOTE

Date
15 Feb 2021

ConnectM2M Ltd
Ph: 09 887 6988

Expiry
1 Mar 2021

Stantec

Quote Number
QU-1328
Reference
Chatham
GST Number
126894325

Item

Description

Quantity

Unit Price

GST

Amount NZD

2.00

1,610.00

15%

3,220.00

2.00

670.00

15%

1,340.00

**Hardware**
P1-001-EA- Site Sentinel® P1-001-EA-4G Industrial RTU
4G
/ Logger.
4Gx Cellular Cat-M1 / NB-IOT
Communications.
Approved for Spark NZ
Supports 4G/LTE CAT-M1/NB-IoT, B28
(700), B3 (1800). DNP3 Slave or CSV File
Export via FTP.
Internal Antenna or External SMA Antenna
Connection.
4 x Physical Digital Inputs / Counters. 4 x
Physical Analog Inputs (0-5V / 0-20mA). 2 x
Digital Relay Outputs, 1 x Modbus Master
Comms Port (RS232/RS485).
9-36 Volt DC Power Supply Input Range.
Supplied with two pieces DIN Rail Mounting
Clamp.
P1-001-IO

Site Sentinel® P1-001-IO P1-001-IO
Industrial Remote I/O Module.
4 x Physical Digital Inputs / Counters. 4 x
Physical Analog Inputs (0-5V / 0-20mA). 2 x
Digital Relay Outputs, 1 x Modbus Master
Comms Port (RS232/RS485).
9-36 Volt DC Power Supply Input Range.
Supplied with two pieces DIN Rail Mounting
Clamp.

New Zealand Business Number (NZBN): 9429046964229. Registered Office: 131 Alford Forest Road, Allenton, Ashburton, 7700, New Zealand.
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Item

Description

Quantity

Unit Price

GST

Amount NZD

XANT-002

External High Gain Antenna, 10 metre cable

2.00

199.00

15%

398.00

XPS-001

Main Power Supply - Suit X1/P1 - Includes
Surge Protection

2.00

90.00

15%

180.00

24.00

35.00

15%

840.00

2.00

1,500.00

15%

3,000.00

Enclosure for Site Sentinels (Only if there is
no suitable enclosure on site)

2.00

300.00

15%

600.00

Cabling, Terminals, Other wiring accessories
and consumables

2.00

150.00

15%

300.00

Subtotal

9,878.00

TOTAL GST 15%

1,481.70

TOTAL NZD

11,359.70

**Data Costs and Visualisation**
XHST-001- Hosted Data Service (Monthly Fee) Cloud
CEL
Based Data Service
Minimum 3 month commitment
Includes Sim card and Data Charges
Includes all visualisation, alarming and
integration into Water Outlook as a standard
function
Note: 12 Months allowed for each device
**Installation**
On site Installation of P1 and Module,
Including cabling to instruments, mounting in
suitable enclosure, configuration of
instrumentation outputs and cloud host.
Allow 1 day per WTP
Note: Travel Costs (Airfare, Meals,
Accomodation) have not been allowed for

Terms
Quotation is valid for 14 Days.

New Zealand Business Number (NZBN): 9429046964229. Registered Office: 131 Alford Forest Road, Allenton, Ashburton, 7700, New Zealand.
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Technical Memo

Stantec-TM- 6

Client:

Chatham Islands Council

Project:

Three Waters Stimulus Funding

Date issued:

11 June 2021

Project Task:

WWTP Upgrade

Prepared by:

Andrew Wong

Subject:

Drone Survey

Reviewed by:

Lee Paterson

Approved by:

Richard Bennett

This Technical Memo has been prepared for the benefit of Chatham Islands Council. No liability is accepted by this company or any
employee or sub-consultant of this company with respect to its use by any other person.
This disclaimer shall apply notwithstanding that the Technical Memo may be made available to Chatham Islands Council and other
persons for an application for permission or approval or to fulfil a legal requirement.

1 Introduction
The purpose of this Technical Memorandum is to outline the drone surveying requirements for the Waitangi Wastewater
Treatment Plant (WWTP) system. The information obtained from the drone survey shall be used to advance the Waitangi
WWTP upgrade design works.

1.1

Objectives

The objectives of the drone survey for the Waitangi WWTP system are as follows:
•
•

Obtain general topographic data for the Inlet Pumping Station, sewage inlet pipe corridor, Waitangi WWTP, and land
application area.
Obtain high resolution point cloud orthographic survey for key structures

2 Survey Requirements
This section outlines the survey constraints, outputs, verification, and area requirements.

2.1

Survey Constraints

The reference datums to be used are as follows:
•
•

Geodetic Datum: NZGD2000
Vertical Datum: NZVD2016

The topographic surveying accuracy shall be 15 cm or less in the x, y, and z co-ordinates.
High resolution point clouds shall be provided for structures of importance.

2.2

Outputs

The following outputs are to be provided:
•
•
•

Digital Terrain Model (DTM) lowest point per 0.5m x 0.5m grid contours free from vegetation
High resolution orthographic images
Raw point cloud model

If there is residual battery power available:
•
•

2.3

General site photos with the horizon in view
Aerial tracking video

Verification

Provide a report on the accuracy of the survey relative to survey ground control and redundant checkpoints.

2.4

Survey Area

The overall survey area is illustrated in Figure 2-1. The Wastewater Pumping Station and Waitangi WWTP survey areas
and highlighted structures of importance (blue) are illustrated in Figure 2-2 and Figure 2-3, respectively.

Stantec
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Figure 2-1: Drone survey area outlined in red

Figure 2-2: Wastewater Pumping Station survey area and high-resolution point cloud survey area in blue

Stantec
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Figure 2-3: Waitangi WWTP survey area and high-resolution point cloud survey area in blue

Stantec
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CHATHAM ISLANDS COUNCIL
WATER & WASTEWATER SCHEMES – SUMMARY REPORT JANUARY-JUNE 2021
Appendix H CCP and Background

Appendix H

CCP AND BACKGROUND

This Appendix includes the following:
•

Waitangi Water Supply – CCP for chlorination

•

Kaingaroa Water Supply – CCP for filtration (Macrolite)

•

Background information on water quality parameters monitored in water supplies.

Note: CCPs at both WTPs will change during the next reporting period following the commissioning of
the upgrades
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Appendix H CCP and Background

Waitangi Water Treatment Plant
Critical Control Point Process Control Summary – Chlorination
Process objectives
1.

Provide a primary disinfection Critical Control Point to inactivate bacterial and viral pathogens that may
have entered upstream of dosing point

2.

Provide a residual disinfection control point to help inactive pathogens entering downstream of the
dosing point.

Operational day-to-day monitoring of control process
•

What

Free Available Chlorine (FAC) concentration in mg/L

•

pH in pH units. (Note: pH is not able to be adjusted if outside ideal range.)

When

•

At least 5 days per week

Where

•

Collect water sample from designated treated water sampling point

How

•

Analyse sample using handheld meter (eXact Micro 20 Photometer) and record result

Who

•

Operator

•

Log book hard copy. Contract Manager inputs data into Water Outlook, a proprietary

Records

database that the Water Engineer can access.

Process performance criteria at monitoring point
Target
Range:
Action
Limits:

•

FAC: 0.2 - 0.5 mg/L

•

pH: <8

•

Turbidity: <0.3 NTU

•

FAC:

Correction if performance criteria are not met
•

achieve target range if identified as outside of
target range during routine checks
•

o <0.2 mg/L

Operator to respond by adjusting chorine dosing
to within targets.

o >0.6 mg/L

Critical
Limits:

Operator to adjust chlorine dosing system to

•

Operator to undertake troubleshooting as

•

pH: >8.5

required (eg checking dosing pump function, age

•

Turbidity: >0.5 NTU

of solution)

•

FAC:

•

Operator to notify Contract Manager

•

Operator to isolate supply and run off storage

o <0.1 mg/L

until rectified and back within critical limits

o >2 mg/L

•

Operator to notify Contract Manager

•

pH: >9

•

Contract Manager to notify Water Engineer.

•

Turbidity: >1 NTU

•

Water Engineer to notify CEO and DWA if water
outside of critical limits needs to be supplied or
has been supplied and follow Contingency Plan 3
in the Water Safety Plan.

Supporting programmes
1.

Routine checks by operator at least 5 days a week.

2.

Operators authorised to perform FAC analysis with handheld meter. Note: DWA authorisation expires Jan 2021.

3.

Annual verification of FAC analyser by service agent (Filtec) using a second meter as part of annual WTP
servicing.

4.

Annual service and condition assessment of chlorine dosing system by service agent (Filtec).

5.

Annual refresher training of operator in operation, maintenance and troubleshooting of treatment process units
and instrumentation by service agent (Filtec).
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6.

Monthly laboratory verification checks for E. coli, total coliforms and turbidity. Laboratory reports sent directly to
Contract Manager and Water Engineer, Water Engineer reports monthly to CEO, and Water Engineer reports
transgressions as soon as practicable to CEO and DWA if results are outside the DWSNZ.

Planned programmes
1.

Interim upgrade of Waitangi water supply, including a new UV disinfection system to replace the existing system
that has no longer effective. Dependent on Central Government funding.

2.

Upgrade of Waitangi water supply, including a new bore, new treatment plant with online monitoring and
modifications to the network. Upgrade (and extent of upgrade) is dependent on Central Government funding
and additional tests at the new bore site.

Date of Issue: January 2020

337

Stantec

CHATHAM ISLANDS COUNCIL
WATER & WASTEWATER SCHEMES – SUMMARY REPORT JANUARY-JUNE 2021
Appendix H CCP and Background

Kaingaroa Water Treatment Plant
Critical Control Point Process Control Summary – Filtration (Macrolite)
Process objectives
1.

Provide a primary particle removal Critical Control Point to physically trap pathogens that may have
entered the system.

2.

Provide a primary particle removal Critical Control Point to separate material that will compromise the
efficacy of subsequent disinfection barriers.

Operational day-to-day monitoring of control process
What

•

Filtrate turbidity in NTU

When

•

At least 2 times per week

•

At online turbidity meter (Hach SC200) downstream of Macrolite filter (ie treated

Where

water)

How

•

Record value from online turbidity meter

Who

•

Operator

•

Log book hard copy. Contract Manager inputs data into an Excel spreadsheet and

Records

forwards to Water Engineer.

Process performance criteria at monitoring point
Target
Range:

•

Correction if performance criteria are not met

Turbidity: <0.3 NTU

Operator to check headloss across filter and

•

manually backwash filter as required to achieve
target range if identified as outside of target
range during routine checks

Action
Limits:

•

Turbidity: >0.5 NTU

Operator to respond by checking headloss across

•

Macrolite and multimedia filters then manually
backwashing as required.
Operator to undertake troubleshooting as

•

required (eg checking raw water intake, softener
operation)
Critical
Limits:

•

Turbidity: >1 NTU

•

Operator to notify Contract Manager

•

Operator to isolate supply and run off storage
until rectified and back within critical limits

•

Operator to notify Contract Manager

•

Contract Manager to notify Water Engineer.

•

Water Engineer to notify CEO and DWA if water
outside of critical limits needs to be supplied or
has been supplied and follow Contingency Plan 3
in the Water Safety Plan.

Supporting programmes
1.

Routine checks by operator at least twice a week.

2.

Annual calibration of turbidity meter by service agent (Filtec) using StablCal (or equivalent) as part of annual

3.

Annual service and condition assessment of filter (including media condition) by service agent (Filtec).

4.

Annual refresher training of Operator in operation, maintenance and troubleshooting of treatment process units

WTP servicing.

and instrumentation by service agent (Filtec).
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5.

Monthly laboratory verification checks for E. coli and total coliforms. Laboratory reports sent directly to Contract
Manager and Water Engineer, Water Engineer reports monthly to CEO, and Water Engineer reports
transgressions as soon as practicable to CEO and DWA if results are outside the DWSNZ.

6.

Operator training using a Hach ICE-PIC to verify turbidity meter readings (by DCC operators, 17 April 2018, Mt

7.

Flow restrictor on UV unit limits process flow so filter hydraulic design capacity not exceeded and six-monthly

Grand WTP, Dunedin) for planned monthly verification using this method (see planned programmes).
checks of water demand (based on manual flow meter readings).
Planned programmes
1.

Monthly verification of turbidity meter using a Hach ICE-PIC (or equivalent). The cost of the portable unit for
verification has been included in the Waitangi Upgrade Project, however until this project proceeds there is
insufficient funding to purchase this unit. The portable unit would be used at Kaingaroa and Waitangi WTPs.

2.

Upgrade of Kaingaroa water supply, including improving raw water quality by extending raw water intake into
deeper water in Lake Rangitai and improving level of treatment by reducing dissolved organics which will
improve effectiveness of existing UV disinfection and by providing residual chlorination. Upgrade (and extent of
upgrade) is dependent on Central Government funding.

Date of Issue: January 2020
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Background Information
E. coli and Total Coliforms
Coliform bacteria are abundant in the faeces of warm-blooded animals, but can also be found in the aquatic
environment, in soil and on vegetation. DWSNZ compliance for bacterial quality of drinking water leaving the
treatment plant and within the distribution is based on a prevalence of the coliform bacteria Escherichia coli (E.
coli) of less than 1 MPN/100ml. For compliance testing, a method that enumerates E. coli and total coliforms is
required. DWSNZ compliance for protozoal quality of untreated water from a ‘secure’ bore is currently based on
the same criteria and so, whilst Tikitiki bore no longer has ‘secure’ status, results from the raw water provide
some perspective on the public health risk.
Whilst the new DWSNZ require monitoring of total coliforms, they do not include maximum values. The Ministry
of Health’s summary of the DWSNZ changes notes: “A high total coliform reading does not necessarily pose a
risk to human health as the subset of faecal coliforms, and specifically E. coli, is recognised as the primary
indicator that the drinking-water supply may be contaminated with pathogens. However, total coliforms are a
useful indicator of drinking-water quality and may detect abnormalities and changes in quality over time.
Monitoring total coliforms may provide warning to a water supplier that water quality is changing, such that further
testing and assessment is appropriate.” 25
In addition, the guidelines to the new DWSNZ 26 note:
•

“Total coliforms have limited interest in their own right, but with one important exception: when total
coliforms are detected in the absence of E.coli, it is important that the source be investigated as their
presence may be indicative of a barrier failure or biofilm development.” (Chapter 6.3.2)

•

“Frequently finding total coliforms in distribution system and service reservoir samples in the absence of
E.coli suggests biofilm development, which tends to occur more often in the summer, or contamination
from the environment... Maintaining a chlorine residual is an effective technique for controlling this
problem, if not the cause.” (Chapter 5.3.2).

FAC, pH and Turbidity
Free Available Chlorine (FAC), pH and turbidity monitoring are not currently required for DWSNZ compliance
under the approved WSP. However, at Waitangi WTP, these parameters provide an indication of the level of
bacterial protection provided by residual chlorine in water leaving the WTP. At both water treatment plants
turbidity also provides an indication of the effectiveness of the filtration processes at removing any turbidity in the
raw water as well as the level of bacterial and protozoal protection provided by the UV disinfection process.

25
26

Ministry of Health. 2018 “Drinking-water Standards for New Zealand 2005 (Revised 2018): Summary of changes”
Ministry of Health. 2019. “Guidelines for Drinking-water Quality Management for New Zealand”
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