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4. ISSUES AND OPTIONS

4.1. It is important that Council staff thoroughly review the residual disinfection exemption 
application report and provide feedback to Taumata Arowai to ensure all relevant 
information is adequately considered before a decision is made. This is especially critical 
with this being the first application assessed for the Council and one of the first in the 
country, as there may be some precedents established through this process. 

4.2. Key matters which the Taumata Arowai report highlights that staff have responded to 
include: 

 The need for a better understanding of viruses in the source water and how to
treat for these. Taumata Arowai have concluded that the UV treatment that is
proposed is not a full treatment barrier for viruses. Staff have highlighted
information that suggests UV can be appropriate in certain circumstances, and
that as this is a new topic, further work is needed in this space.

 Additional water quality data is provided by staff in response to suggestions that
turbidity from the source water could impact on the performance of the treatment
system.

 Taumata Arowai have suggested that the bore head for the primary bore is
inadequate. Staff have provided information to contextualise the issue by drawing
attention to the high quality of water that is sourced from the bore, relative to other
‘Class 2’ sources for which the treatment system would be deemed appropriate.

 Taumata Arowai have also indicated the backup bore is inadequate. Staff have
acknowledged this point and clarified that the exemption could only apply to the
primary bore.  WDC would only use the backup bore with chlorine and had not
intended to obtain an exemption using this bore.

 Water loss is deemed to present unacceptable risks. Staff have drawn attention to
some metrics provided within the application and Drinking Water Safety Plan to
ensure the full body of evidence provided has been considered prior to the report
being finalised.

 Taumata Arowai have suggested there are risks in the distribution system from
septic tank water seeping into the pipe network, based on a previous event at the
headworks. Staff have highlighted the key differences in the scenarios, primarily
that the reticulation is pressurised and the pipework at the headworks was not. It
is also noted that the headworks issue has been resolved with an entirely new
headworks.

 Taumata Arowai have questioned whether the past coliforms in the scheme have
been addressed. Staff have highlighted through statistical analysis of past data
that these originated from the headworks, and that issues at the headworks have
been resolved through a full upgrade and the installation of a treatment barrier.

 There was a misunderstanding around statements made at the site visit regarding
the types of residential connections and their backflow protection. Staff have
corrected this.

 Taumata Arowai have noted that the Drinking Water Safety Plan refers to rules
and standards that have now been superseded. Staff have highlighted that these
rules were current at the time the application was submitted (July 2022) but
accepted that the plan requires an update in line with the new rules.
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 Taumata Arowai have noted that the application doesn’t include any engagement
with mana whenua. Staff have provided information regarding this engagement.

 Taumata Arowai have suggested that a clear plan to trigger responsive
chlorination with pre-agreed triggers needs to be prepared. Staff have
acknowledged this point, and responded that this can be worked on for the next
application, but noted that our track record is that we are very responsive to any
events.

 Taumata Arowai have suggested that the Council’s Hygiene Code of Practice is
not suitable for chlorine free supplies. Staff have responded that it was prepared
to be suitable for both chlorinated and chlorine free supplies, however are open to
making improvements in this space.  This will require further engagement with
Taumata Arowai.

 Taumata Arowai have questioned the appropriateness of the Council’s renewals
programme. Staff have drawn attention to the large body of evidence was provided
around pipe condition and replacements, to ensure this has been fully considered
before conclusions are drawn.

 Taumata Arowai have queried certain aspects of some of the Council’s incident
response plans. Staff have highlighted that these are based on guidance
documents available on Taumata Arowai’s website (based on documentation
previously published by the Ministry of Health), but have said we would be open
to considering any more up to date guidance material.

Implications for Community Wellbeing 

There are implications on community wellbeing by the issues and options that are the 
subject matter of this report. The communities within the district are passionate about their 
water supplies, and do not want to have chlorine within the water if it is not needed. This 
impacts their overall satisfaction with their water supply and by extension their wellbeing. 

4.3. The Management Team has reviewed this report and support the recommendations. 

5. COMMUNITY VIEWS

5.1. Mana whenua

Te Ngāi Tūāhuriri hapū are likely to be affected by, or have an interest in the subject matter 
of this report. Feedback has been obtained from Te Ngāi Tūāhuriri hapū via Mahaanui 
Kurataio Limited who are supportive of the exemption applications.  

5.2. Groups and Organisations 

There are not groups and organisations likely to be affected by, or to have an interest in 
the subject matter of this report.  

5.3. Wider Community 

The wider community is likely to be affected by, or to have an interest in the subject matter 
of this report. Communications will be sent out to the wider district to inform and update 
the community on the chlorine exemption process, and the new requirements more 
generally. 

6. OTHER IMPLICATIONS AND RISK MANAGEMENT

6.1. Financial Implications

There are financial implications of the decisions sought by this report. The draft report by 
Taumata Arowai implies a number of upgrades would be required to gain an exemption. 
Once the report is finalised, staff will begin costing out the necessary upgrades such that 
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the community can be consulted on whether or not to proceed with the work programme 
that will likely be required to gain an exemption. 

This budget is partially included in the Annual Plan/Long Term Plan. Some upgrades are 
included and underway, however if the final version of the assessment report by Taumata 
Arowai triggers further upgrades still, additional budget would need to be sought. 

6.2. Sustainability and Climate Change Impacts 

The recommendations in this report do not have direct sustainability and/or climate change 
impacts, however sustainability would be considered in the tendering of any future 
upgrades resulting from this process. 

6.3 Risk Management 

There are risks arising from the adoption/implementation of the recommendations in this 
report. There is the risk that if the assessment report from Taumata Arowai is not 
adequately reviewed and responded to, some key information may not be taken into 
account prior to the report being finalised. The thorough review and response as per the 
attached document aims to mitigate this risk. 

6.3 Health and Safety  

There are not health and safety risks arising from the adoption/implementation of the 
recommendations in this report. 

7. CONTEXT

7.1. Consistency with Policy

This matter is not a matter of significance in terms of the Council’s Significance and 
Engagement Policy. If the level of investment required to gain an exemption triggers this 
Policy (once it is quantified following the finalisation of the report), community engagement 
will be undertaken at that point. 

7.2. Authorising Legislation 

The Water Services Act is relevant in this matter. 

7.3. Consistency with Community Outcomes 

The Council’s community outcomes are relevant to the actions arising from 
recommendations in this report.  In particular: 

 Cultural values relating to water are acknowledged and respected

 Council sewerage and water supply schemes, and drainage and waste collection
services are provided to a high standard

7.4. Authorising Delegations 

There is no formal delegation process documented for this particular process. The 
response is generally technical in nature and not something that would typically have input 
at a governance level, however it is being brought to the Council as a matter of significant 
interest and importance to the Council. 
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Exemption Decision Paper 
Exemption Number EXE-00001001 

Exemption Type Residual Disinfection Exemption 

Supply Name Cust 

Supply ID CUS001 

Date 20 December 2022 / te 20 o Hakihea 2022 

Applicant Waimakariri District Council 

Exemption Team Jim Graham, Principal Advisor, Drinking Water 
Noah Hensley, Senior Technical Advisor 

International panel 
member Dr Charles Haas 

Recommendation 
For the reasons set out in this paper, the Exemption Team recommends that you decline the residual 
disinfection exemption application for the Cust drinking water supply. 

There are a number of matters, some major and some of lesser significance, set out below that, if 
satisfactorily addressed and accompanied by appropriate conditions, might enable the Exemption Team 
to recommend the granting of a residual disinfection exemption for the supply. 

Executive summary
1. On 27 July 2022, Waimakariri District Council (WDC) applied for a residual disinfection

exemption in relation to the Cust drinking water supply (supply ID CUS001). The application was
made under section 58 of the Water Services Act 2021 (WSA).

2. The Exemption Team considers that the supply cannot currently be operated without residual
disinfection in a way that is consistent with the main purposes of the WSA: i.e. to ensure that
drinking water suppliers provide safe drinking water to consumers.

3. The exemption team acknowledges that WDC proposes installing an ultra violet (UV) treatment
system at the Cust supply in the near future. WDC’s application has been assessed taking
account of this proposal.

4. The key factors that underpin the Exemption Team’s view are:

(a) The monitoring and modelling data provided by WDC is not sufficient to determine the
degree of risk to the groundwater source from human enteric viruses from on-site
wastewater systems near to the bores used to abstract water. Currently, chlorine
treatment acts as a barrier to the risks posed by these viruses. In order to safely remove

ATTACMENT i
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this barrier, there would need to be evidence confirming the source water will not (or 
will be highly unlikely to) contain any human pathogenic enteric viruses. 

(b) Source water and abstraction risks are considered to be inadequately understood or
managed. These include evidence of variable turbidity and the absence of satisfactory
continuous monitoring of source water quality, bores that do not meet the sanitary bore
head requirements of the Drinking Water Quality Assurance Rules (DWQAR), and risks
associated with a backup bore that also provides water to other drinking water supplies.

(c) The current chlorine dosing system provides primary bacterial disinfection of the source
water. If it is turned off the supply would be operating without a primary bacterial and
protozoa barrier. Installation of UV disinfection has been proposed but is not yet
installed. The UV barrier would need to be installed if an exemption was to be granted

(d) Water loss in the supply’s distribution system is not sufficiently understood and is
unacceptably high for the supply to safely operate without residual disinfection. Water
loss is a particularly significant factor, as the supply’s distribution system is located
within a community that includes on-site domestic wastewater systems where it is
reasonable to expect that groundwater could be affected by wastewater containing
human pathogenic viruses, bacteria, and protozoa. The supply’s compliance history
indicates that this risk is material. A better understanding and reduction of water loss in
a drinking water supply is also relevant to the concept of Te Mana o te Wai.

(e) Backflow prevention measures in the supply distribution system are inadequate for a
supply to be operated without residual disinfection.

(f) Historical results showing contamination of the supply with total coliforms have not
been adequately explained. These results indicate contamination pathways which need
to be investigated and eliminated.

5. A number of other factors relevant to the Exemption Team’s view which are material to whether
an exemption could be granted or not are set out below.

Supply information 
6. The Cust drinking water supply serves a registered population of 333 people, living in a rural

community on the Canterbury Plains which sources drinking water from an aquifer of the
Waimakariri-Ashley Basin. The main characteristics of the supply are briefly described below.
More details about certain components are set out elsewhere in this paper, where relevant.

7. The source water is drawn from two wells: the primary well (Springbank Well No. 2, Well 2) and
a backup well (Springbank Well No. 1, Well 1). These are recorded as being 79 and 73 metres
deep respectively. The screening depth of Well 1 is recorded as unknown. The screening depth
of Well 2 is recorded as 71 to 79 metres.

8. The wells are approximately 200 metres apart and are expected to draw water from the same
aquifer.
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9. Well 1 is used as a drinking water source for the nearby Springbank community and a private 
water bottling plant which treats all bottled water with UV disinfection. 

10. Well 1 is also used as a backup well for the Cust supply.  

11. Well 2 is used as a source for the Cust drinking water supply and as a backup well for the 
Springbank community and the water bottling plant. 

12. The treatment plant (e.g. headworks) is located approximately 2.5km from the wells. Raw water 
is treated with chlorine (sodium hypochlorite) with conservatively calculated chlorine contact 
time (C.t) of 27.5 min.mg/L. The contact time is provided by a tank farm (6 x 30m3 storage 
tanks). 

13. An upgrade to include UV treatment has been planned. The equipment will be installed as soon 
as the UV reactors are available from the manufacturer and it has been indicated by WDC staff 
that the UV reactors will be validated and operated to provide for the inactivation of both 
bacteria and protozoa. 

14. In the event an exemption is granted, WDC has indicated that the chlorine dosing would 
continue to be used in response to incidents or events and moved to a location post-UV 
treatment. 

15. Treated water is distributed to 137 on-demand connections and 3 restricted connections 
(although see below in relation to the uncertainty around these figures). 

16. WDC has indicated that a very low percentage of residential connections have backflow 
prevention devices and that the actual number of residential connections is unknown.  The 
exemption application indicates that WDC has assessed the Cust drinking water supply to have 4 
‘medium hazard’ properties and 3 ‘high risk’ properties, which each have backflow protection 
devices installed. 

17. Treated water is protected in the network by maintaining positive pressure. The drinking water 
safety plan (DWSP) indicates that work is being undertaken to install continuous pressure 
monitoring in the distribution system. 

18. The 2020-2021 Annual Drinking Water Report by the Ministry of Health states:  

The water supply uses groundwater, without disinfection.  A temporary boil-water notice 
was in place during the reporting period.  Cust failed the bacteriological standards 
because E. coli was detected in 6.8 percent of monitoring samples and the infrastructure 
was inadequate. 

19. The DWSP provides further detail of one “level 3 incident” which was likely caused by ingress of 
shallow groundwater contaminated by a nearby on-site wastewater system. 

20. The DWSP indicates 54 records of total coliforms in the supply up to mid-2021, but this was not 
a compliance issue under the regime administered by the Ministry of Health through to 
November 2021.  A satisfactory explanation for the recorded presence of total coliforms in the 
supply has not been provided. 
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21. Taumata Arowai has also not received any notifications of non-compliance or potentially unsafe
drinking water in relation to the supply since it became the regulator in mid-November 2021.

Information provided by the applicant
22. WDC submitted the following documents in support of its application for a residual disinfection

exemption for the Cust supply:

• Application for Residual Disinfection Exemption.1

• Cust Drinking Water Safety Plan (Cust DWSP).2

• WDC’s Source Water Risk Management Plan (SWRMP),3 which contains:

o a Regional Overview, and

o a Cust SWRMP (Appendix H).

• Cust Water Model Memo.4

• Four incident response plans.5

• Headworks drawings.6

• Backflow Prevention Policy.7

• Memo to Taumata Arowai.8

23. Each document contains relevant information. This documentation has been considered by the
Exemptions Team with a focus on material specifically referenced in the Application for Residual
Disinfection Exemption.

Practical considerations
24. WDC’s application states that the reasons for seeking a residual disinfection exemption for the

Cust drinking water supply are:

• The views of the Waimakariri District community, including Cust residents, that they
would prefer a chlorine-free supply.

1 Residual disinfection Exemption Application – Cust Water supply 2022 – FINAL.pdf. 
2 Cust Drinking-Water Safety Plan – July 2022.pdf. 
3 SWRMP – Cust.pdf. 
4 Cust Water Model description and Verification Summary.pdf. 
5 Covering the four topics of: microbiological contamination, non-microbiological contamination, loss of 
source/treated water quality, and insufficient supply of water (referred to in this paper by their respective 
response numbers, IRP001, IRP002, IRP003, and IRP004). 
6 CON 2036 Drawing 4063 Sheets 1 to 16 Rev C Cust Headworks Upgrade – FOR CONSTRUCTION.pdf. 
7 QD-3W-Policy-001-Backflow-Prevention-Policy.pdf (waimakariri.govt.nz) 
8 Memo to Taumata Arowai – Response to Request for Information in Support of Cust Water Supply Residual 
Disinfection Applicationv2.pdf. 
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• The risk assessment of the Cust supply and steps put in place by WDC to manage these
risks, including an upgrade of the headworks and proposed installation of UV
disinfection.

25. The application states that the WDC has had a high level of engagement with the Cust
community about their supply, including establishing a Cust Water Supply Advisory Group which
worked alongside WDC staff and elected members on matters concerning the supply.

26. The application states that there are limited alternative options available for the Cust supply
given the community preference for water to be free of chlorine, as end-point treatment would
not be a practical alternative.

27. The time and cost associated with the design, installation and commissioning of residual
disinfection systems can be relevant practical considerations for residual disinfection exemption
applications. For the Cust supply, the infrastructure to dose chlorine is already present and so
the time and cost associated with the equipment required for residual disinfection are not
relevant in this case. Other practical considerations include operating costs and ongoing staff or
contractor training requirements. However, as the supply is – at the time of this application –
chlorinated, these practical considerations do not appear to involve any change to the status
quo.

Available compliance pathways
28. The Cust supply does not meet all of the eligibility requirements for drinking water acceptable

solutions made by Taumata Arowai as at the date of this paper, which can be adopted as an
alternative to complying with the DWQAR and preparing and implementing a DWSP (including
the provision of residual disinfection). While the Drinking Water Acceptable Solution for Spring
and Bore Drinking Water Supplies could be met by the supply if suitable infrastructure changes
were made, WDC has indicated this would not be a practical alternative.

Assessment process
29. Alongside the international panel member for this application, the Exemption Team assessed

the documentation provided and met with WDC staff at the treatment plant and bores to
discuss the Cust supply. The risk from human pathogenic enteric viruses, uncertainty in leakage
rate of the supply, concerns about the ‘semi-confined’ nature of the source, the risk that the
backup bore presents to the supply, the lack of backflow prevention devices on residential
connections and associated risks, and several other issues were discussed.

30. Queries and requests for clarification have been raised with WDC staff and responses provided
to the Exemptions Team. Of particular note is the Memo to Taumata Arowai (see footnote 8)
which was provided as a response to several of the Exemption Team’s queries.

20



Assessment factors
31. WDC’s application has been assessed against the relevant factors arising under the WSA,

Taumata Arowai policy and guidance material in relation to exemption applications, and other
considerations relevant to decision-making by Taumata Arowai and its staff.

32. Those factors, which shape the structure of this paper, are:

(a) The scale, complexity and risk profile of the drinking water supply, which go both to the
assessment of drinking water safety risks and also to the proportionality of regulation
under the WSA.

(b) The Treaty of Waitangi / te Tiriti o Waitangi and its principles, which are relevant
considerations under section 19(1)(b) of the Taumata Arowai–the Water Services
Regulator Act 2020 (TAWSRA).

(c) Te Mana o te Wai, to the extent it applies to WDC’s application and the associated
decision-making of Taumata Arowai.

(d) Consistency with the main purpose of the WSA: i.e. to ensure that drinking water
suppliers provide safe drinking water to consumers.  In accordance with section 58(3)(a)
of the WSA, a residual disinfection exemption can only be granted if the decision-maker
is satisfied that the exemption is consistent with the main purpose of the WSA.

(e) Compliance with legislative requirements and the DWSP (including the SWRMP).  In
accordance with section 58(3)(b) of the WSA, a residual disinfection exemption can only
be granted if the decision-maker is satisfied that drinking water supplied by the supplier
will comply with all other legislative requirements and the drinking water safety plan on
an ongoing basis.

(f) The Taumata Arowai Compliance, Monitoring and Enforcement Strategy 2022-2025
(CME Strategy).  This is a matter that the Taumata Arowai Chief Executive, and any
delegate of the Chief Executive, must have regard to when determining exemption
applications.9

Scale, complexity and risk 
33. The Cust supply is categorised under the DWQAR as a medium networked supply (101 - 500

people). As such, the supply must comply with the G, S2, T2 and D2 rules modules within the
DWQAR.

34. Particular risks to the supply’s groundwater source stem from land use activities in the
groundwater recharge area of Wells 1 and 2. Notably, the risks of contamination from nearby
stock grazing and domestic wastewater systems. The Cust DWSP outlines how efforts are made
to manage these risks. There are other risks, unrelated to residual disinfection, where the
SWRMP recommends improvements to better manage these risks, but the application does not

9 WSA, s136(7); TAWSRA, s11(2)(b).  
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clearly state whether these are to be adopted or, if so, when. These risks increase the 
complexity of the supply. 

35. The relative scale, complexity and risk of the supply has been factored into the Exemption
Team’s assessment of WDC’s application and the commentary and recommendations in this
paper.

The Treaty of Waitangi / te Tiriti o Waitangi and its principles
36. Taumata Arowai and its staff are required to uphold the Treaty of Waitangi (Te Tiriti o Waitangi)

and its principles when carrying out their functions.10

37. What this means in practice varies from situation to situation, depending on the relevance of
Treaty/Te Tiriti provisions and associated principles, including: partnership, self-determination,
mutual benefit, honour, active protection, options, right of development, informed decisions,
equity and equal treatment, and other principles that may be developed or identified as
relevant from time to time. There is also some overlap between these principles and aspects of
Te Mana o te Wai, which is discussed in the next section of this paper.

38. WDC’s application does include information about the interests of mana whenua, however it is
not clear how or whether this directly relates to the Cust supply. The SWRMP outlines the broad
interests of mana whenua in the region the Cust supply lies within. The application does not
indicate that any engagement with Māori has occurred in direct preparation of the exemption
application. This has a bearing on the Treaty/Te Tiriti principle of informed decisions.11 The
absence of specific information means that consistency with this principle has not been able to
be considered in anything other than a generalised way. This overlaps with the consideration of
Te Mana o te Wai discussed below.

Te Mana o te Wai
39. For the purposes of the WSA, Te Mana o te Wai is defined in the National Policy Statement for

Freshwater Management 2020. Everyone exercising or performing a function, power, or duty
under the WSA must give effect to Te Mana o te Wai when doing so, to the extent it applies to
the function, power, or duty.

40. Te Mana o te Wai is a water-centric concept that refers to the fundamental importance of water
and recognises that protecting the health of freshwater protects the health and well-being of
the wider environment. It protects the mauri of the wai. Te Mana o te Wai is about restoring
and preserving the balance between the water, the wider environment, and the community.

10 TAWSRA, s19(1)(b)(i). 
11 That is, the onus to make a decision that is sufficiently informed as to the relevant facts and law so as to have 
regard to the impact (if any) on Treaty/te Tiriti principles.  As a local authority, WDC is also subject to principles 
and requirements that relate to the Treaty of Waitangi and the involvement of Māori in its decision-making 
processes (as set out, for example, in section 4 of the Local Government Act 2002).  However, WDC’s approach to 
those principles and requirements is not relevant to the assessment of its exemption application or a matter for 
the decision-maker to enquire into, to the extent these fall outside the scope of the concept of Te Mana o te Wai. 
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41. The framework for Te Mana o te Wai involves 6 principles relating to the roles of tangata 
whenua and other New Zealanders in the management of freshwater, coupled with a hierarchy 
of obligations that prioritises:  

(a) first, the health and well-being of water bodies and freshwater ecosystems;  

(b) second, the health needs of people (such as drinking water); and  

(c) third, the ability of people and communities to provide for their social, economic, and 
cultural well-being, now and in the future.  

42. Te Mana o te Wai is likely to have relatively limited application in the context of a residual 
disinfection exemption, which is largely focussed on the treatment processes and operations 
within a drinking water supply.12 However, each situation must be assessed on its facts and the 
extent of application of Te Mana o te Wai determined. 

43. In its application, WDC states that “Te Mana o te Wai has been given effect to in preparing this 
application”. The application also states that mauri of the water is given value above all else. 
WDC has also indicated in its application that it is putting in place an updated SWRMP with the 
philosophy that the source water must remain pure, rather than allowing it to degrade and then 
treating it to address the level of degradation that has been allowed to occur.  

44. WDC also states in its application that the DWSP demonstrates the steps in place to ensure the 
high quality of the water is maintained not only within the aquifer, but throughout the rest of 
the system right through to each consumer. WDC also acknowledges that “Wai within the 
district it [sic] is treated as a precious taonga with a high amount of value” and that the WDC’s 
Water Conservation Strategy seeks to minimise the amount that is lost or wasted. 

45. WDC acknowledges in its DWSP that it is in the “planning stage of how to best incorporate and 
implement the six Te Mana o te Wai principles and hierarchy of obligations into Council wide 
policies, plans, processes and procedures.” WDC also acknowledges that it is essential that local 
Iwi are involved throughout the planning process to ensure the principles are effectively 
implemented and given effect to.  

46. In the Cust DWSP, WDC states it has an existing relationship with the local Rūnanga and has 
identified as the first improvement item in the DWSP to “Develop and implement a strategy for 
integrating Te Mana o te Wai into WDC procedures & policies.” 

47. The Exemption Team acknowledges that WDC have taken important steps in an effort to give 
effect to Te Mana o te Wai. WDC has addressed in its application what the Exemption Team 
considers the most relevant matters to residual disinfection: water loss and the associated risk 
of contamination of the supply. However, the uncertainty in water loss figures and high likely 
water loss rate is arguably inconsistent with the concept of Te Mana o te Wai. 

 
12 Since 15 December 2022, changes made to s14 of the WSA by the Water Services Entities Act 2022 have clarified 
that Te Mana o te Wai applies, for the purposes of the WSA, to ‘water’ as that term is defined in the Resource 
Management Act 1991.  It consequently includes fresh water, coastal water and geothermal water, but excludes 
water in any form while in any pipe, tank, or cistern. 
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Consistency with the main purpose of the Water Services Act 2021 
48. The Exemption Team considers that the Cust drinking water supply appears to be run in a

manner consistent with good practice. The care with which the WDC operates its supply is
evident in its documentation, but also from discussions with WDC staff.

49. WDC has also demonstrated its approach to satisfying its duty of care, particularly by
maintaining residual disinfection while waiting for the outcome of the exemption application for
the Cust supply and also by arranging to upgrade the supply to include UV disinfection. This will
provide a key barrier to bacteria and protozoa. Many risks in the supply are adequately
managed.

50. However, there are several major and minor factors (numbered in this section for referencing
purposes) which affect the provision of safe drinking water to consumers. Not all of these are
adequately addressed in the supply set up, operation, or associated planning. In the Exemption
Team’s view, these matters prevent the supply from being able to operate without residual
disinfection in a manner consistent with the main purpose of the WSA. The relevant matters are
discussed below.

Source Water Factors 

51. Factor 1 – Risk of human enteric viruses (Major): All risks presented in the SWRMP are marked
by WDC as having low certainty (i.e. certainty scored as ‘Estimate’). The Exemption Team
considers that the source water monitoring and modelling results are insufficient to understand
the risk that viruses pose to the supply. Without chlorination, no effective virus barrier exists for
the Cust supply. UV does not provide a full barrier against viruses, particularly at doses typically
used in New Zealand for bacterial disinfection. With a material risk that wastewater systems
may affect the aquifer, a drinking water supplier must either:

(a) provide evidence that there is no or negligible risk of enteric viruses in the source water,
or

(b) have a barrier in place for enteric viruses that may be present in the source water.

52. Factor 2 – Source water monitoring inconsistency (Major): Turbidity and age dating of the
source water are two examples where monitoring data and analysis is inadequate to provide
sufficient certainty about risks to source water. The historical records in Table 2.15 of the Cust
DWSP show higher levels of turbidity than would be expected from a deep groundwater source
and there is no discussion of these elevated turbidity events in the DWSP. Though age dating
has indicated that the water is 175 years old, during the site visit WDC staff communicated that
the age testing had been done every 5 years since it became an option in the Drinking Water
Standards for New Zealand 2015 (Revised 2018) (DWSNZ), so would have only been done a few
times. The Exemption Team has also identified a discrepancy where the recorded level of nitrate
may be inconsistent with the water being 175 years old. Again, this issue is not identified or
discussed in WDC’s application or the DWSP for the supply.
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53. Factor 3 – Continuous source water monitoring (Major): Continuous monitoring is a key factor
in the assessment of a residual exemption application. The source water monitoring results,
which consist mostly of grab sample results, are not sufficient evidence that the water is always
safe. Because of its intermittent nature, grab sampling is of limited value when attempting to
prove that water is and has been safe continuously. Grab sampling may not detect rare
contamination events that may occur from time to time; continuous monitoring is better suited
to detecting rare contamination events. Continuous source water monitoring also allows for a
better level of event-based monitoring and can provide assurance that weather and climate are
not adversely impacting the supply in ways that affect treatment processes or water quality. The
Exemption Team considers source water continuous monitoring would need to be implemented
before a residual disinfection exemption could be granted.

54. Factor 4 – UV Validation conditions (Major): The turbidity levels recorded in source water may
not always meet the manufacturer-specified UV validation conditions and/or requirements of
any treatment processes downstream. Turbidity can shield pathogens from being disinfected by
both UV and chlorine. The Exemption Team considers there is insufficient evidence presented in
the application to determine whether the validation conditions of the UV treatment to be
installed will be met, particularly with respect to turbidity.

55. Factor 5 – Well construction and risks (Major): Neither source well (Well 1 nor Well 2) would
meet requirements of ‘sanitary bore’ as defined in the S3 Module of the DWQAR, which
represents best practice for construction of bores and associated infrastructure. Additionally,
back up sources are expected to be constructed to a high standard. Well 1, the backup source
for the Cust supply, is a much greater risk of contamination than Well 2 as it is connected to two
other supplies, and the Exemption Team does not consider that the risk of Well 1 being used,
even if rarely, has been addressed adequately. In its application, WDC has not made it clear how
the supply would be operated differently to address the change in risk profile when using Well 1
as a back-up source.

56. Factor 6 – References to secure bore status (Minor): WDC references “secure” and “confined”
(see page 2-3 of the Cust DWSP) status of groundwater sources. This is inappropriate in the
current regulatory framework which does not recognise bore water as being “secure” and has
the potential for risks to have not been assessed effectively due to reliance on terms and ideas
that are no longer applicable.

57. Factor 7 – Source water risk management gaps (Major): The SWRMP identifies several
recommendations for potential additional solutions to manage risk and it is not clear if or when
any of these will be adopted. It is noted that the SWRMP was prepared after the DWSP and
some aspects of the two documents are inconsistent. In addition, there are several risks
identified in the DWSP or SWRMP that the Exemption Team considers are not addressed
adequately:

(a) Risk of human viruses to the source water, particularly from the on-site wastewater
systems which could impact the source water recharge zone.
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(b) Risk of Well 1 contaminating the aquifer, affecting the quality of water abstracted from
Well 2 or affecting the operation of the supply when Well 1 is used as a back-up.

(c) Risk of unknown private wells contaminating the aquifer.

58. The onus is on the WDC to provide satisfactory evidence that the risks to source water are
managed sufficiently to operate a supply safely without the continuous maintenance of a
residual disinfectant. In order to exclude chlorination – which is ordinarily a critical barrier to
bacteria and human viruses in reticulated supplies – the factors above must be addressed.

59. Some of the issues arising from source water risks could potentially be mitigated through
appropriate treatment processes (even though that would be inconsistent with the philosophy
that underpins WDC’s SWRMP), this is discussed next.

Treatment Factors 

60. Currently the supply is treated with chlorine which provides protection against bacteria and
viruses. No additional treatment barriers are currently in place. The existing treatment plant has
left room for UV treatment to be installed which may be effective against protozoa, bacteria,
and some viruses.

61. Factor 8 – Lack of multiple barriers: If the chlorine barrier is removed and replaced by UV
disinfection, the Exemption Team considers the treatment plant may not always produce
demonstrably safe water as a barrier to enteric viruses would not be provided. Additionally, the
high turbidity values documented in the DWSP are concerning for disinfection, whether by
chlorine or UV disinfection.

62. Factor 9 – Responsive chlorination: A high standard of care must be adopted by all staff,
contractors, and other agents involved in the operation of the Cust supply. For a supply to
operate safely without chlorination, clear and conservative response plans are a key factor in
ensuring public health is protected. Staff training is essential, particularly on rapid initiation of
chlorine dosing and flushing to purge the entire distribution zone of water that may be or is
unsafe (including health and safety at work considerations for staff and contractors when
administering chlorine dosing processes). The Exemption Team considers that WDC has not
provided sufficient information to demonstrate that it would reliably and rapidly respond with
“responsive chlorination” to any indication of:

- a contamination event in the source

- a treatment plant failure (including failure arising from excessive turbidity), or

- distribution system contamination event.

Distribution Factors 

63. Factor 10 – Insufficient backflow prevention (Major): The Exemption Team considers that the
status of backflow prevention in the Cust distribution system does not align with best practice,
nor does it appear that the Cust supply aligns with WDC’s Backflow Policy of low hazard sites
(residential) having a non-testable dual check backflow prevention device. At the site visit, WDC
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estimated that only a small percentage of low-risk sites would likely have any backflow 
prevention, which is in direct contradiction to WDC’s Backflow Policy. The Exemption Team 
considers that the WDC has not implemented backflow prevention programme suitable for 
operating a supply without residual disinfection. 

64. Factor 11 – Hygiene Practices (Major): Hygienic practices when performing work on the Cust
supply should be implemented with the highest standard of care when operating a supply, and
even more so when the supply does not have residual disinfectant. This includes undertaking all
work, where practicable, on the distribution system under positive pressure where ingress of
contamination is a risk to the distribution system. The Exemption Team considers that a Hygiene
Code of Practice for a supply that operates without a residual disinfectant should account for
the change in risk profile associated with not having residual disinfection in the distribution
system.

65. Factor 12 – Maintenance of Distribution System (Minor): The Exemption Team considers that
flushing a distribution system every 5 years is too infrequent to ensure the quality of treated
water in the distribution system is maintained when operating a supply without residual
disinfectant, especially given the elevated turbidity levels that have been present in the Cust
supply.

66. Factor 13 – Monitoring of Distribution System Integrity (Minor): WDC’s application states that
it will install pressure monitoring in the network in the current financial year. The Exemption
Team considers continuous monitoring of the distribution system a key factor in deciding
whether to grant an exemption

67. Factor 14 - Water Loss Uncertainty (Major): While residual disinfection provides some
protection when pipes burst or drops in pressure allow ingress of contaminants, being able to
measure the chlorine residual (and change to it) also allows for the detection of incidents and
provides assurance that the integrity of the distribution system is maintained to a high standard.

68. Without a residual disinfectant, the Exemption Team considers that other measures, like
ensuring low water loss, are needed to provide additional assurance as to the integrity of the
distribution system and its operation. The water loss estimate given by WDC lacks quantitative
certainty and may be too high to ensure the distribution system is not at risk of major ingress of
contamination during low pressure events. The Exemption Team considers that WDC needs to
be able to demonstrate greater understanding of where how and why water loss is occurring in
a relatively small pipe network.

69. Factor 15 – Network renewals and assessment (Major): The pipe work has not been installed
recently and may be nearing the end of its expected life. The Exemption Team considers that the
current pipe replacement methodology does not provide sufficient assurance that pipes will be
replaced proactively before they fail and that allowing for failures and pipe bursts to determine
when pipes should be replaced is not best practice in any drinking water supply, particularly in a
supply that does not maintain a residual disinfectant.
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Drinking Water Safety Plan 

70. The exemption team reviewed the DWSP, particularly sections referenced within WDC’s residual
disinfection application.

71. There are various inconsistencies and discrepancies between some parts of the DWSP. The
Exemption Team considers that the DWSP may not be fully implemented and may already be
out of date, referring to the recently revoked DWSNZ. The Exemption Team notes that the
DWSP is a relatively large, complex document for a small supply and consider this may be a
partial cause of the DWSP not being up to date.

72. In broad terms, it is not clear how WDC, through its DWSP, will manage the additional risks of
not having a residual disinfectant. During the Exemption Team’s site visit, a WDC staff member
commented that WDC’s focus was not on necessarily doing more, but rather doing things really
well. The Exemption Team considers all supplies should do their duties well; however, in the
case of a supply operating without residual disinfection, the supplier should also consider what
additional measures and controls must be in place to manage the risks of not maintaining
residual disinfectant in their supply (which effectively removes a contamination barrier that
would otherwise be present).

73. The SWRMP for the Cust supply was also reviewed; while a separate document, this is
technically part of the DWSP. The SWRMP is generally thorough in its assessment of the
particular risks that it identifies. However, a key risk was not included – the risk of human
enteric viruses entering the supply. This risk needs to also be addressed appropriately in the
DWSP to ensure treatment is appropriately managing the risk of human viruses.

74. As pointed out in Factor 7, the SWRMP sets forth a number of potential solutions that could not
be addressed in the DWSP, as the DWSP pre-dates the SWRMP. The Exemption Team considers
that the DWSP should be updated to reflect the SWRMP, and also to ensure that the
documentation is internally consistent and effectively integrated.

Incident Response Plans 

75. Incident response plans were provided by WDC and the Exemption Team has assessed these for
appropriateness. The findings are summarised below.

76. Broadly speaking, the content in the plans addresses the issues, and includes the kind of
information, that the Exemption Team would expect to see.

77. However, the description of incident ‘levels’ does not necessarily align with the potential
indicators. For example, breach of a critical control point (CCP) is a serious issue that may
require more robust action than a ‘level 2’ response which is described in the incident response
plans as:

Failure of infrastructure or source supply, where water quality or supply is unlikely to be 
compromised or an alternative process is available to provide safe drinking water. 
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78. Flushing to remove contamination from a supply without a residual disinfectant may result in 
further contamination of the supply. Flushing to bring in freshly chlorinated water is considered 
appropriate by the Exemption Team. 

79. However, the Exemption Team considers that the structure of the response plans is not 
detailed, nor specific, enough to show how and when actions are to be undertaken.  

80. The Exemption Team considers that the responses for some parameters are not conservative 
enough even for a supply with residual disinfection (e.g. the response for E. coli < 10 cfu per 100 
mL being a level 3 as opposed to a level 4). 

81. Finally, the Exemption Team considers that the responses are not appropriately conservative for 
“unchlorinated” supplies (e.g. triggers and water quality limits for enacting “responsive 
chlorination” – see Factor 9). 

82. Until these broader issues are resolved, the Exemption Team considers the supply is unlikely to 
be able to be safely operated on a continuous basis without residual disinfection.  

Monitoring Plans 

83. The monitoring plans for the Cust supply are not based on the DWQAR, but rather the now 
revoked DWSNZ.13 

84. Not only does the monitoring plan need to be updated to account for the DWQAR, but non-
chlorinated supplies also require additional monitoring. For example, the Exemption Team 
considers that the DWSP should provide for heterotrophic plate counts to be carried out at 
appropriate locations within the supply. These should be provided for as part of regular 
monitoring and also in response to total coliform or E. coli detection or other incidents.  

85. Maintaining staff capacity and competency is particularly important for unchlorinated supplies. 
WDC should be actively working to ensure staff do not become complacent about supply risks or 
operation. WDC can look to formalise a means to maintain organisational and technical capacity 
(staffing levels, training, competency, capacity, awareness) for both the WDC and principal 
contractors. This should include awareness-raising at senior executive and councillor level of 
need to maintain this capacity. This extends to frontline worker contractors who do the higher 
risk work, and how risks associated with staff and contractor turnover are mitigated. The matter 
of staff capacity and competency in relation to the operation of a water supply without a 
residual disinfectant was not outlined in the application. 

Compliance with legislative requirements 

86. A residual disinfection exemption cannot be granted unless the decision-maker is satisfied that 
the drinking water supplied will comply with all ‘other’ legislative requirements (i.e. other than 
the usual requirement to provide for residual disinfection) on an ongoing basis. 

 
13 Revoked and replaced from 14 November 2022 by the Water Services (Drinking Water Standards for New 
Zealand) Regulations 2022, the DWQAR, and the Aesthetic Values for Drinking Water Notice 2022. 
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87. ‘Legislative requirements’ has a particular meaning14 that covers requirements imposed by the
WSA, most secondary legislation made under the WSA (such as drinking water standards and
the DWQAR), and some enforcement instruments (directions or compliance orders issued under
the WSA).

88. The Cust supply’s previous compliance history is noted under the ‘Supply information’ heading
above.

89. This showed that issues with the headworks led to the contamination of the supply and that
domestic wastewater systems in the area were contaminating shallow groundwater in the town
of Cust.

90. It is apparent that WDC has put in place appropriate improvement actions to remedy the source
of that contamination.

91. WDC is also putting in place measures to ensure that the supply is compliant with the WSA and
the requirements of the DWQAR.

92. The Exemption Team also considers that the Cust supply may eventually comply with the
legislative requirements in the WSA as long as the improvement items have been, or are being,
actioned in a timely manner. However, at the moment the Cust supply is unlikely to fully comply
with the DWQAR.

93. Having regard to the supply's previous compliance history and monitoring results, and the DWSP
and the decisions it reflects, the Exemption Team considers that there are significant gaps that
will need to be addressed before a decision-maker can reasonably be satisfied that the drinking
water supplied will comply with all ‘other’ legislative requirements on an ongoing basis.

Compliance with drinking water safety plan 
94. A residual disinfection exemption cannot be granted unless the decision-maker is satisfied that

the drinking water supplied will comply with the relevant DWSP on an ongoing basis.

95. The Exemptions Team is not aware of any information or issues that suggest drinking water
supplied by the Cust supply would not comply with the DWSP on an ongoing basis.

96. However, the DWSP in its current form is out of date and the Exemptions Team considers the
DWSP is not suitable to enable the granting of a residual disinfection exemption.

Compliance, Monitoring and Enforcement Strategy
97. The CME Strategy outlines the approach Taumata Arowai will take to exemption applications. It

provides part of the backdrop for the more detailed provisions in other Taumata Arowai policy
and guidance material.

14 WSA, s5. 
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98. Amongst other things, the CME Strategy provides that Taumata Arowai will be guided by the 
following principles when determining exemption applications: 

• consumption of safe drinking water by consumers is paramount; and 

• the scale, complexity and degree of risk associated with a drinking water supply will 
affect the assessment of whether an exemption would be consistent with the main 
purpose of the WSA, to ensure that drinking water suppliers provide safe drinking water 
to consumers. 

99. The Exemption Team has had regard to the relevant parts of the CME Strategy when conducting 
its assessment and preparing this paper. The principles recorded in the CME Strategy are 
reflected in the discussion above. 

Additional comments 

100. The Exemption Team considers that the Cust supply cannot currently be operated without 
residual disinfection in a way that is consistent with the main purpose of the WSA. 

101. There are a number of matters, some major and some of lesser significance, set out above that, 
if satisfactorily addressed and accompanied by appropriate conditions, might enable the 
Exemption Team to recommend the granting of a residual disinfection exemption for the supply 

102. This would also be contingent on: 

(a) No new issues emerging that materially change the assessment of the supply; and 

(b) Information or commentary from WDC being made available to enable further 
assessment of the operation of the supply without residual disinfection from the 
perspective of Te Mana o te Wai (and consequently the Treaty/Te Tiriti and its 
principles). 

Approval 
The Exemption Team recommends that you: 

(a) note the Exemptions Team’s views that, having regard to the scale, complexity and risk 
profile of the Cust supply: 

 

• the supply cannot currently be operated without residual disinfection in a way that is 
consistent with the main purpose of the WSA; 

 

• aside from residual disinfection, there are grounds to be satisfied that the drinking 
water supplied by the supply may not comply with all other legislative requirements 
on an ongoing basis; 

 

• there are grounds to be satisfied drinking water supplied by the supply may not 
comply with the DWSP on an ongoing basis; and 
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• on the information available, granting a residual disinfection exemption would
arguably be inconsistent with, and therefore not give effect to, Te Mana o te Wai.

(b) agree to decline the residual disinfection exemption application for the Cust drinking
water supply.

Yes / No 

………………………………………………. Date: 

Ray McMillan 
Head of Regulatory 
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Our Reference: WAT‐03 / 230223025164 

Melinda Sando 

Manager Regulatory Services 

Taumata Arowai 

melinda.sando@taumataarowai.govt.nz  

7 March 2023 

Dear  Melinda, 

Thank you for providing the Draft Exemption Decision Paper, dated 20 December 2022, and for 

having representatives from Taumata Arowai attend a meeting with Council staff to discuss the draft 

paper on the 3rd of February 2023. We understand this is a new process, and through your report 

have gained a much clearer indication of the standard that is to be required, and where further 

improvements are needed, so we thank you for providing these insights. 

Following our review of the paper, and consideration of the points discussed at the meeting, we 

have produced a response to a number of the points raised, which is attached to this letter.  

It would be appreciated if the feedback provided can be taken into account prior to the finalisation 

of the report. We understand there may be some points where there are varying opinions with 

respect to some technical matters. Our key goal with this feedback is to ensure all available 

information and points of view are considered prior to your report being finalised. We would be 

happy to provide any further information in support of any of the points made within the 

attachment, or to discuss any of these points further. 

We look forward to receiving the final report and continuing to work with you through this process. 

We have appreciated the approach taken on this assessment process to date, and hope that the 

collaborative and constructive approach can continue as we work through these assessments.  

Yours sincerely, 

Gerard Cleary, General Manager Utilities and Roading

ATTACHMENT ii
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WAT‐03 / 230223025164 

Waimakariri District Council Cust Water Supply Draft Exemption Decision Paper Response 

Item  Taumata Arowai 
Assessment Report 
Content 

WDC Notes 

4 b)  Source water and 
abstraction risks are 
considered to be 
inadequately 
understood or 
managed.  

With respect to viruses, modelling is underway, and further work 
will be completed to ensure and demonstration that combination 
of source risk and treatment system provides an acceptable 
residual risk. 

The assessment will compare possible virus levels in the source 
water, required level of treatment (i.e. what log level of treatment 
is appropriate, depending on source contamination risk), followed 
by analysis of ability of proposed treatment systems to achieve this 
target treatment level. 

These include 
evidence of variable 
turbidity  

We can provide continuous turbidity data from the headworks 
demonstrating that the water at the headworks is more than 
compatible with the proposed treatment system. 

An assessment of 1 minute data has been provided of turbidity 
data from 1 January 2022 to the present. This resulted in the 
following analysis, with results in NTU: 

Average  0.025 

Median  0.021 

Maximum  0.595 

99th Percentile  0.088 

The continuous turbidity data is taken at the headworks 
downstream of what will become the raw water reservoirs, and 
represents the turbidity at the point that UV treatment is provided, 
therefore this data is directly relevant to the ability of the 
proposed treatment system to treat the source water. 

This data demonstrates that turbidity is an order of magnitude 
lower than the thresholds required by the DWQAR for UV 
treatment to be effective.  

It is noted also that it is commonly accepted that UVT is a far more 
accurate indicator of the effectiveness of UV treatment than 
turbidity. We would be happy to provide data with respect to 
turbidity if this is of interest. To give an indication, a screenshot 
from the site dashboard is provided below. 
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Item  Taumata Arowai 
Assessment Report 
Content 

WDC Notes 

 
 

and the absence of 
satisfactory 
continuous 
monitoring of source 
water quality 

It is acknowledged that the S2 rules are followed, and it is Taumata 
Arowai’s understanding that the S3 Rules should be followed. 
It is questioned whether this is taking into account the need for the 
assessment to be proportionate to scale and complexity, although 
we understand Taumata Arowai’s position that the level of source 
monitoring should go above and beyond the requirements of the 
Rules, despite the small scale of the supply. 
Regardless of the above, this can be addressed with S3 monitoring 
requirements able be complied with once the UV upgrade is 
complete. 
 
There is continuous monitoring at the headworks of the combined 
source water just downstream of what will become the raw water 
tanks, after completion of the UV upgrade. i.e. the tanks are 
currently treated water tanks with the chlorine dosed upstream of 
tanks, and water quality monitoring downstream of the tanks. 
After the UV upgrade all treatment (UV and chlorine dosing) will be 
downstream of the tanks, making the tanks raw water tanks, and 
therefore the water quality monitoring point (which is also 
downstream of the tanks but upstream of treatment) compatible 
with Note 39 on Table 18 of the DWQAR, therefore meaning S3 
Raw Water Monitoring Parameters will be met. 

bores that do not 
meet the sanitary 
bore head 
requirements of the 
Drinking Water 
Quality Assurance 
Rules (DWQAR), and  

 

The level of treatment proposed matches the source water class, 
being assessed as Class 2. Class 2 water can include any source 
from 10m deep, and considering the raw water quality data 
provided with the DWSP and application (244 samples with only a 
single instance of coliform detection), it is clear that the water 
extracted from the bore would far exceed that of the vast majority 
of other Class 2 sources where this treatment system would be 
accepted without question, outside of the residual disinfection 
exemption process. 
 
This means that the combination of source water category and 
treatment type will be well and truly compatible with the 
requirements of the DWQAR, and the residual risk resulting from 
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Item  Taumata Arowai 
Assessment Report 
Content 

WDC Notes 

this source and treatment combination will be substantially lower 
than many other supplies with a combination of Class 2 water and 
UV treatment. 
 
While it is understood that there are relevant arguments in some 
cases to go above and beyond minimum DWQAR requirements for 
a supply without a residual disinfectant, this is only relevant in the 
context of whether not having a residual disinfectant provides an 
additional risk not anticipated by the DWQAR. This logic of going 
above and beyond minimum requirements seems to have been 
extended by the assessment team to also cover the role that 
chlorine can potentially play as a primary treatment barrier, even 
though the DWQAR do not require that chlorine be used as a 
primary treatment barrier (although it is one of the options that 
can be selected for this purpose), while they do require that it be 
used to provide residual disinfection unless an exemption can be 
gained. 
 
Also of relevance is that a T3 treatment system is proposed in the 
application, when only a T2 system is required for the plant to be 
compliant under the DWQAR, therefore the proposal is already 
above and beyond minimum requirements for the combination of 
this source type and scheme size. 
 

risks associated with a 
backup bore that also 
provides water to 
other drinking water 
supplies  

 

We note this point and suggest that the backup bore risks could be 
addressed via having the chlorine exemption not apply when the 
backup bore is in use, therefore the application could be updated 
to allow for chlorine to be used as a residual disinfectant whenever 
the backup bore is in use. 
 
We note that the backup well has a backflow preventer as part of 
the well head infrastructure, upstream of any other connections, 
thereby protecting the aquifer, as well as the other connections off 
the well head also protected by backflow prevention (either air‐
gap on the tank that it fills, or RPZ at the water bottling plant). 
 
The backup well is isolated from the supply main to Cust by 
multiple closed isolation valves, which are tagged out to make 
clear that they must remain closed. 
 
The Council would be open to putting further protections in, 
including installation of an air‐gap constructed such that a section 
of pipe would have to be physically installed in order to make use 
of this well. 
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Item  Taumata Arowai 
Assessment Report 
Content 

WDC Notes 

4 d)  Water loss in the 
supply’s distribution 
system is not 
sufficiently 
understood and is 
unacceptably high for 
the supply to safely 
operate without 
residual disinfection.  
 
 

It is noted that leakage is considered to not be sufficiently 
understood, and it is also acknowledged that the night flow 
method does have a greater degree of uncertainty than a bulk flow 
assessment. However, the night flow method is very unlikely to be 
able to underestimate leakage, but could over‐estimate leakage. 
Therefore the risk in the application only has the potential to be 
over‐stated, but not underestimated. The night flow method could 
be thought of as a conservative method, rather than an uncertain 
method. 
 
In Table 2.16 of the DWSP Cust’s water loss figures are compared 
to other internationally recognised chlorine free water suppliers in 
terms of percentage, ILI and m3/km/day, and it has shown to be 
within the range of these water suppliers, thereby demonstrating 
that Cust is not out of step with the range of other reputable water 
suppliers that operate without the use of residual disinfectant. It is 
not clear how these metrics and comparison with international 
examples have been considered within the application assessment, 
as there is no commentary or acknowledgement of this 
application, only the conclusion that the loss is unacceptably high. 
 
In addition, we have undertaken some analysis to identify and 
quantify the correlation between schemes with higher water loss 
and microbiological incidents based on data within the DANVA 
annual water report. In this case there was no correlation found 
between water loss and microbiological incidents. It is questioned 
whether there is a sound evidential base for the connection made 
between water loss figures and microbiological risk to a water 
supply. While this data may exist, it is not stated within the 
assessment report. It would be useful to be provided access to 
some of the background information that has helped inform the 
report. 
 
The need to continue to manage water loss is not questioned, 
however it is questioned whether the weighting given to water loss 
in this assessment is proportionate to the risk without information 
provided on the basis for identifying this risk and determining an 
acceptable / unacceptable threshold. 
 
Also of relevance is acoustic leak detection that has been 
undertaken across the entire Cust supply. Results of this 
assessment can be provided if the assessment team considers this 
relevant to their assessment. 
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Water loss is a 
particularly significant 
factor, as the supply’s 
distribution system is 
located within a 
community that 
includes on‐site 
domestic wastewater 
systems where it is 
reasonable to expect 
that groundwater 
could be affected by 
wastewater 
containing human 
pathogenic viruses, 
bacteria, and 
protozoa. The supply’s 
compliance history 
indicates that this risk 
is material. A better 
understanding and 
reduction of water 
loss in a drinking 
water supply is also 
relevant to the 
concept of Te Mana o 
te Wai.  
 

The situation at the now abandoned water headworks with respect 
to the nearby septic tank and its applicability to the reticulation 
system are not considered to be comparable.  
 
At the old headworks, this risk was heightened with the presence 
of buried suction pipework in close proximity to a septic tank 
within metres of the headworks building. In the case of the 
reticulation network, this consists of pressure pipework within the 
road reserve, while septic tanks are within private property. Based 
on the differences in the two situations, the situations are not 
considered to be comparable. 
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4 d)  as the supply’s 
distribution system is 
located within a 
community that 
includes on‐site 
domestic wastewater 
systems where it is 
reasonable to expect 
that groundwater 
could be affected by 
wastewater 
containing human 
pathogenic viruses, 
bacteria, and 
protozoa.  
 
 

Groundwater levels on the scheme are greater than 3m deep. 
Further information on groundwater levels can be provided to 
alleviate this concern if required. 

4 f)  Historical results 
showing 
contamination of the 
supply with total 
coliforms have not 
been adequately 
explained. These 
results indicate 
contamination 
pathways which need 
to be investigated and 
eliminated.  
 
 

These coliforms have been traced back to the headworks, which 
has been entirely replaced, and is having UV installed at it prior to 
the proposal to remove chlorine, therefore we are confident these 
have been sufficiently explained, the root cause and identified and 
eliminated, plus a treatment barrier added. We can supply the 
incident report to help show how we came to this conclusion.  

7  The screening depth 
of Well 1 is recorded 
as unknown.  

It is acknowledged that the information in the DWSP did not 
include this data. It can be confirmed that Springbank Well 1 draws 
water from 70.3 to 73.0m bgl. 

8  The wells are 
approximately 200 
metres apart and are 
expected to draw 
water from the same 
aquifer.  

The wells are approximately 130m apart. 
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13  An upgrade to include 
UV treatment has 
been planned.  
 

This upgrade is in the construction stage (not planning). It was in 
the planning stage at the time the assessment was made, however 
to make the report current, this wording could be updated. 

15 / 16  WDC has indicated 
that a very low 
percentage of 
residential 
connections have 
backflow prevention 
devices and that the 
actual number of 
residential 
connections is 
unknown.  
 

This statement is not correct due to a misunderstanding during 
discussions on site. The staff member noted that they believed 
only a small percentage of low hazard water connections wouldn’t 
have a backflow prevention device in place as part of their toby 
manifold, not that only a low percentage would.  
 
The report should also be clear that the uncertainty pertains not to 
the number of properties connected to the supply, but only the 
specific location and type of connection manifold on each low 
hazard property. 
 
We are currently collecting data on each water connection so our 
next application for this supply will include data collected from the 
field rather than relying on estimates from staff, to reduce the 
uncertainty in assessing this risk. 

18 / 19  The DWSP provides 
further detail of one 
“level 3 incident” 
which was likely 
caused by ingress of 
shallow groundwater 
contaminated by a 
nearby on‐site 
wastewater system.  
 

The assessment report reads as though the incident under point 18 
is separate to the incident under point 19, when they are both 
points discussing the same event. 

20  The DWSP indicates 
54 records of total 
coliforms in the 
supply up to mid‐
2021, but this was not 
a compliance issue 
under the regime 
administered by the 
Ministry of Health 
through to November 
2021. A satisfactory 
explanation for the 
recorded presence of 
total coliforms in the 
supply has not been 
provided.  
 

Table 2.15 in the DWSP shows an incidence rate of coliforms at the 
headworks of 10.2% of samples, while the distribution system 
shows an incidence rate of 10.6%. This compares with 0.4% from 
the source water. 
 
This data provides a clear statistical correlation that the source of 
the coliforms detected was the previous headworks, and once the 
coliforms entered the system at this location they were travelling 
downstream and being detected in the reticulation network. Had 
there been a source of repeated coliforms in the distribution 
system as well as at the headworks, a higher incidence rate would 
have been observed within the distribution system than the 
headworks. 
 
As noted, the source of these coliforms (the previous headworks) 
has been entirely replaced and a UV treatment barrier is being 
constructed prior to the proposed removal of the chlorine 
treatment system, therefore we are highly confident that the 
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source of coliforms has been eliminated with the full replacement 
of the previous headworks, as well as a treatment barrier added. 
Analysis consistent with the above explanation was included in the 
DWSP within Section 2.2.1. It is not clear how this information has 
been considered in the assessment report.  
 
With the UV system operational, there will be continuous data 
demonstrating sufficient treatment to eliminate the possibility of 
coliforms leaving the headworks, and with the previous incidence 
rate within the reticulation network matching that of the 
headworks, there has been no historical evidence of further 
coliforms entering the system downstream of the treatment plant. 

33  The Cust supply is 
categorised under the 
DWQAR as a medium 
networked supply 
(101 ‐ 500 people). As 
such, the supply must 
comply with the G, S2, 
T2 and D2 rules 
modules within the 
DWQAR.  
 

These are the minimum requirements that must be complied with, 
however the DWQAR allow suppliers to comply with a higher level 
of rules if they wish. In the case of Cust, the T3 Rules are proposed 
to be used rather than the T2 Rules. Therefore the statement that 
the supply must comply with the T2 rules is incorrect, as complying 
with the T3 rules is an acceptable alternative. The wording within 
the report could be updated. 

34  Particular risks to the 
supply’s groundwater 
source stem from land 
use activities in the 
groundwater recharge 
area of Wells 1 and 2. 
Notably, the risks of 
contamination from 
nearby stock grazing 
and domestic 
wastewater systems. 
The Cust DWSP 
outlines how efforts 
are made to manage 
these risks. There are 
other risks, unrelated 
to residual 
disinfection, where 
the SWRMP 
recommends 
improvements to 
better manage these 
risks, but the 
application does not 
clearly state whether 

This point is acknowledged. The sequencing meant the DWSP and 
residual disinfection application were completed as the SWRMP 
was still being finalised. Staff have since been through a process of 
reviewing all the potential extra monitoring steps identified in the 
SWRMP process to determine which of these to prioritise and 
adopt. 
 
The re‐application for a residual disinfection application will clearly 
communicate which of the SWRMP improvements have been 
adopted, as this is currently being fed into the updated DWSP for 
the supply. 
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these are to be 
adopted or, if so, 
when.  
 
 

38  The application does 
not indicate that any 
engagement with 
Māori has occurred in 
direct preparation of 
the exemption 
application.  
 

Attachment ii provides evidence of engagement that has taken 
place with Te Ngāi Tūāhuriri Rūnanga regarding Waimakariri 
District Council’s proposed application for residual disinfection 
exemptions, including that for Cust. 
 
You will note this memo received was dated August, so was not 
available at the time the application was made, however we ask 
that it be considered as part of finalising the report. 

51  UV does not provide a 
full barrier against 
viruses, particularly at 
doses typically used in 
New Zealand for 
bacterial disinfection  
 

UV disinfection can provide from 1 to 4 log treatment of viruses, 
which is dependant on the specific virus, and the dose rate applied. 
The statement that UV “does not provide a full barrier against 
viruses” appears to imply that there is not a pathway by which the 
Cust UV system could be considered to be an effective barrier. 
 
We believe the accuracy of this statement depends on a number of 
factors, some of which are still to be determined. This includes: 
 

‐ The potential starting virus concentration 
‐ The types of virus that may exist within the catchment (as 

different viruses require different UV dose rates than 
others) 

‐ The dose rate achieved by the UV system (which gives a 
certain log reduction, which may vary by virus). 

 
Only once the above steps are worked through will the residual 
post treatment viral risk be able to be quantified to establish 
whether UV can or cannot provide a satisfactory barrier in this 
case.   
 
It is acknowledged that there is not sufficient work presented in 
the application at this stage to provide an absolute answer on the 
above, however until this work is done, it is premature to conclude 
that UV is not a suitable barrier. 
 
Some preliminary research has been conducted into other 
jurisdictions to better understand how the viral risk is treated 
elsewhere. It is noted also that under Section 3.2 if the Canadian 
Drinking Water Guideline Technical Document1 that a lower level 
of viral reduction can be accepted “if the assessment of the 
drinking water system has confirmed that the risk of enteric virus 
presence is minimal”. Also noted is that “the use of certified UV 
disinfection systems operated at a dose of 40mJ/cm2 is effective for 
achieving 4‐log inactivation for most enteric viruses, with the 
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exception of adenovirus. A dose of 186 mJ/cm2 is not considered 
necessary, as drinking water is not a main source of exposure to 
this virus in Canada, nor has it been linked to any outbreak in 
Canada”.1 As Taumata Arowai will be aware, 40mJ/cm2 is the dose 
rate required for bacterial disinfection in New Zealand, and thus 
the statements within the assessment report that the dose rate 
typically achieved by UV systems in New Zealand are not suitable 
for viral treatment is not consistent with this part of the Canadian 
Guideline document.  
 
The need for the above steps to better quantify and understand 
the viral risk and suitability of the proposed treatment system was 
discussed at the meeting between Taumata Arowai and 
Waimakariri District Council, and agreed as an appropriate 
pathway forward. We ask that further work on this topic be 
allowed to progress before any final positions with respect to UV 
treatment be reached. We hope that we can complete this work 
while maintaining dialogue with yourselves throughout this 
process. 

52  The historical records 
in Table 2.15 of the 
Cust DWSP show 
higher levels of 
turbidity than would 
be expected from a 
deep groundwater 
source and there is no 
discussion of these 
elevated turbidity 
events in the DWSP.  
 

Refer relevant section of answer to 4, b). It is not unusual for the 
odd grab sample to have elevated turbidity either due to sediment 
dislodged during pump start up (with it being common for the 
pump to have started up just before a grab sample from a source is 
taken). To gain a better understanding of the representative water 
from the bore, the more relevant data in Table 15 is the median, 
5th and 95th percentile values provided (in addition to the 
continuous headworks data provided in response to an earlier 
point). 

52  The Exemption Team 
has also identified a 
discrepancy where 
the recorded level of 
nitrate may be 
inconsistent with the 
water being 175 years 
old.  
 

The DWSP states that the nitrate levels in the source water are 
approximately 0.34 mg/L. This is within the expected background 
level for a deep groundwater source without influence from the 
surface, and is therefore consistent with the age dating data (refer 
text in DWSP immediately before Table 2.2 where the nitrate level 
is stated). It is noted that event based (post rainfall) sampling has 
also been undertaken, and nitrate levels remained consistent with 
the routine monitoring data provided in the DWSP, providing 
further reassurance that the source is not subject to surface 
influence. 
 

54  The turbidity levels 
recorded in source 
water may not always 
meet the 
manufacturer‐
specified UV 

Refer previous answer to 4 b). Continuous data is available at the 
point where UV treatment will be applied, which is the most 
applicable location with respect to the suitability of the water for 
UV treatment. 
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validation conditions 
and/or requirements 
of any treatment 
processes 
downstream. 
Turbidity can shield 
pathogens from being 
disinfected by both 
UV and chlorine. The 
Exemption Team 
considers there is 
insufficient evidence 
presented in the 
application to 
determine whether 
the validation 
conditions of the UV 
treatment to be 
installed will be met, 
particularly with 
respect to turbidity.  
 

55  Neither source well 
(Well 1 nor Well 2) 
would meet 
requirements of 
‘sanitary bore’ as 
defined in the S3 
Module of the 
DWQAR, which 
represents best 
practice for 
construction of bores 
and associated 
infrastructure.  
 

Refer to earlier response on this topic. 

56  WDC references 
“secure” and 
“confined” (see page 
2‐3 of the Cust DWSP) 
status of groundwater 
sources.  

While this was appropriate at the time the DWSP was prepared 
and submitted in July 2022 (with the 2018 DWSNZ operative until 
November 2022), the next revision of the DWSP will be updated to 
include reference to the DWQAR. 
  

57  The SWRMP identifies 
several 
recommendations for 
potential additional 
solutions to manage 
risk and it is not clear 

Refer to response to item 34. 
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if or when any of 
these will be adopted.  
 

58  In order to exclude 
chlorination – which is 
ordinarily a critical 
barrier to bacteria and 
human viruses in 
reticulated supplies – 
the factors above 
must be addressed.  
 

Refer to earlier response on this topic. 
 

59  Some of the issues 
arising from source 
water risks could 
potentially be 
mitigated through 
appropriate 
treatment processes 
(even though that 
would be inconsistent 
with the philosophy 
that underpins WDC’s 
SWRMP), this is 
discussed next.  
 

We do not consider that the idea of using treatment to mitigate 
any low level of residual risk within the source water undermines 
our philosophy within our SWRMP of putting all practicable steps 
in place to protect the source water. While we take great pride in 
the high quality of the raw source water, having treatment barriers 
in place in addition to this is part of the multi‐barrier approach 
taken as part of responsible management of water supply systems 
(as well as being a legislative requirement). 

61  If the chlorine barrier 
is removed and 
replaced by UV 
disinfection, the 
Exemption Team 
considers the 
treatment plant may 
not always produce 
demonstrably safe 
water as a barrier to 
enteric viruses would 
not be provided.  
 

Refer to earlier comments with respect to the ability of UV 
treatment to address viral risk. 
 
While we acknowledge further work can be done, it is premature 
to conclude that UV is an ineffective barrier without first having 
this work undertaken, particularly when there appears to be cases 
in other reputable jurisdictions where they can accept UV 
treatment as a suitable barrier in certain cases. 
 
It is noted also that this factor is not assigned either a Major or 
Minor categorisation. It is recommended that this be updated in 
the final report. 

62  The Exemption Team 
considers that WDC 
has not provided 
sufficient information 
to demonstrate that it 
would reliably and 
rapidly respond with 
“responsive 
chlorination”  

We believe we have demonstrated a track record of putting in 
place responsive chlorination in an efficient manner. However, we 
acknowledge the point made and would be happy to update our 
IRP documentation to be more prescriptive in the triggers that 
would be used to initiate this responsive chlorination, and will 
ensure this is part of any future submission. 
 
It is noted also that this factor is not assigned either a Major or 
Minor categorisation. It is recommended that this be updated in 
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  the final report. 

63  The Exemption Team 
considers that the 
status of backflow 
prevention in the Cust 
distribution system 
does not align with 
best practice, nor 
does it appear that 
the Cust supply aligns 
with WDC’s Backflow 
Policy of low hazard 
sites (residential) 
having a non‐testable 
dual check backflow 
prevention device. At 
the site visit, WDC 
estimated that only a 
small percentage of 
low‐risk sites would 
likely have any 
backflow prevention, 
which is in direct 
contradiction to 
WDC’s Backflow 
Policy.  
 

Refer earlier comment in response to points 15 and 16. 

64  The Exemption Team 
considers that a 
Hygiene Code of 
Practice for a supply 
that operates without 
a residual disinfectant 
should account for the 
change in risk profile 
associated with not 
having residual 
disinfection in the 
distribution system.  
 

The Waimakariri District Council Hygiene Code of Practice for Work 
on Public Water Supplies does acknowledge that the district has a 
combination of both chlorinated and unchlorinated water supplies. 
All steps taken to manage the risk of contamination of supplies are 
considered to be in accordance with industry good practice, 
including for chlorinated supplies.  
 
The suggestion that there be extra steps for supplies without 
chlorine, could be interpreted as an acceptance of less protections 
for a supply with chlorine. It was not considered appropriate to 
have less protections in place for schemes that do have chlorine, as 
chlorine is only considered to be a partial barrier in the distribution 
system. The reason being: 
 

‐ Some of the contaminant types that are possible in the 
distribution system do not reduce with the addition of 
chlorine (i.e. chemical contaminants), and; 

‐ Of those where chlorine may provide some treatment 
(bacteria and viruses) a certain degree of contact time and 
monitoring is required to provide assurance of a complete 
barrier. At a treatment plant, significant storage and 
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monitoring is required to prove such contact time to give 
assurance of the effectiveness of chlorine as a barrier to 
source water contamination. Within the distribution 
system, there are not the same assurances at all points. 

 
Without assurance that chlorine provides a complete barrier, the 
steps required are designed to protect the water supply as though 
chlorine is not effective or only partially effective, and thus are 
suitable for unchlorinated or chlorinated schemes alike.  
 
Despite the above, we would welcome the opportunity to make 
improvements where possible. We would be open to reviewing 
any other relevant hygiene codes that the assessment team 
believe warrant consideration, however upon preparing our code 
we endeavoured to set standards of hygiene suitable for both 
chlorinated and unchlorinated supplies. 
 

64  The Exemption Team 
considers that flushing 
a distribution system 
every 5 years is too 
infrequent to ensure 
the quality of treated 
water in the 
distribution system is 
maintained when 
operating a supply 
without residual 
disinfectant,  
 

Consideration can be given to increasing flushing frequencies on 
smaller supplies, even though on a larger supply flushing 20% of 
the supply each year is considered an appropriate level. This will be 
considered as part of a re‐application. 

especially given the 
elevated turbidity 
levels that have been 
present in the Cust 
supply. 

There is no evidence within the DWSP of elevated turbidity in the 
water leaving the headworks or in the distribution system. Further 
continuous monitoring data from the headworks (as noted earlier) 
provides further evidence of this.  

67 and 
68 

Water Loss 
Uncertainty 

Refer further points on this topic. 

69  The Exemption Team 
considers that the 
current pipe 
replacement 
methodology does 
not provide sufficient 
assurance that pipes 
will be replaced 
proactively before 
they fail and that 
allowing for failures 

The DWSP provides evidence of burst rates on the supply and 
compares to other internationally recognised chlorine free water 
suppliers, identifying that the rate of bursts on the Cust scheme is 
within this range. This is included within Table 2.16. Also of note is 
that the most recent analysis of data over the 2022 year (which has 
only recently been completed, and was not available when the 
submission was made) shows a Burst Frequency Index (BFI) of 0.0 
for the scheme.  
 
It is unclear how the exemption team have given consideration to 
the evidence provided under Attribute 5 of Table 3 within the 
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and pipe bursts to 
determine when pipes 
should be replaced is 
not best practice in 
any drinking water 
supply, particularly in 
a supply that does not 
maintain a residual 
disinfectant.  
 

Residual Disinfection Exemption Application document provided as 
part of the exemption application. Under this information 
provided, it is noted the vast majority of the assets which are in 
Good or Very Good condition. Pipe condition information is also 
included within the DWSP.  
 
We would be happy to provide any further information required to 
help give confidence in this system, however at this point it is not 
clear what type of information the exemption assessment team 
felt was unavailable, or how the information that was provided 
was considered. 

71  The Exemption Team 
considers that the 
DWSP may not be 
fully implemented and 
may already be out of 
date, referring to the 
recently revoked 
DWSNZ.  
 

While this statement is factually correct, when the exemption 
application was made in July 2022, the DWSP was consistent with 
the operative Drinking water standards. The statement within the 
draft report as it reads now infers that we prepared a DWSP and 
application in accordance with redundant standards which is not 
correct, given the standards were operative when the submission 
was made. Extra context could be added to the assessment report 
to acknowledge the above point. 
 
As noted earlier we are working through a process of updating all 
our DWSPs to maintain currency, given some were prepared prior 
to publication of the new DWQAR.  

77  For example, breach 
of a critical control 
point (CCP) is a 
serious issue that may 
require more robust 
action than a ‘level 2’ 
response which is 
described in the 
incident response 
plans as:  
 

We consider the level 2 response to be appropriately matched to 
an event in which the safety of the drinking water is not 
compromised, and consistent with guidance material available. 
 
The definition of a level 2 event as provided is consistent with the 
definition as provided in the Handbook for Preparing a Water 
Safety Plan which is on the Taumata Arowai website. 
 
The “potential indicators” in the IRP001 provided for microbial 
contamination refer to “action limits” within the CCPs, not critical 
limits. The breach of a critical limit would trigger a Level 3 
response. It is possible the assessment team has misinterpreted 
the IRP in preparing the draft report.   

78  Flushing to remove 
contamination from a 
supply without a 
residual disinfectant 
may result in further 
contamination of the 
supply. Flushing to 
bring in freshly 
chlorinated water is 
considered 
appropriate by the 
Exemption Team.  

For a Level 2 event flushing is considered appropriate, and 
consistent with commonly used and accepted methods of water 
supply operations. Remembering that a Level 2 event the supply is 
still considered to be safe, the treatment plant operating within its 
critical limits and could include a possible aesthetic issue, flushing 
makes sense is a logical part of a response.  
 
It is suggested that this point be clarified, as possibly this comment 
has resulted from the misunderstanding above of the difference 
between Action Limits and Critical Limits. 
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80  The Exemption Team 
considers that the 
responses for some 
parameters are not 
conservative enough 
even for a supply with 
residual disinfection 
(e.g. the response for 
E. coli < 10 cfu per 100 
mL being a level 3 as 
opposed to a level 4).  
 

A level 3 response following the detection of E. coli is consistent 
with the guidance material available on Taumata Arowai’s website 
(the Handbook for Preparing a Water Safety Plan). See excerpt 
below from the guidance document. 
 

 
 
We would however be open to referencing any more up to date or 
relevant guidance documents available, however have 
endeavoured to use the most relevant and recent documents 
available at the time of preparation of the plans. 
 
It is noted also that there is a typo in the assessment report, 
indicated to the left with red text (assume the intent was to use 
the word without). 

83  The monitoring plans 
for the Cust supply 
are not based on the 
DWQAR, but rather 
the now revoked 
DWSNZ.13  

 

As noted earlier, the DWSP was consistent with the operative 
standards at the time it was submitted, and at the time in which it 
was initially expected to be assessed. Further context could be 
provided in the assessment report.  
 
We do accept the point however, and are ensuring our plans are 
updated to remain current. 

Approval 
(a) bullet 
point 3 

There are grounds to 

be satisfied drinking 
water supplied by the 
supply may not 
comply with the 
DWSP on an ongoing 
basis;  
 

This statement seems to be at odds with the statement in 
paragraph 95 which states that “The Exemptions Team is not 
aware of any information or issues that suggest drinking water 
supplied by the Cust supply would not comply with the DWSP on 
an ongoing basis.” 
  
 

Approval 
(a) bullet 
point 4 

On the information 

available, granting a 
residual disinfection 
exemption would 
arguably be 
inconsistent with, and 
therefore not give 
effect to, Te Mana o 
te Wai.  

 

Te Mana o te Wai should only be considered for the residual 
disinfection application, with respect to matters that are affected 
by the removal of a residual disinfectant. It is understood that the 
comments made within the assessment report related to Te Mana 
o te Wai that led to this recommendation are largely around 
leakage levels. The level of leakage is not affected either way by 
the removal of residual disinfection, and therefore could be 
considered outside of the scope of the assessment with respect to 
Te Mana o te Wai.  
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Please note however, the above does not detract from the fact 
that we are committed to continuing to improve our performance 
with respect to leakage, in accordance with our Water 
Conservation Strategy. 

 

References: 

1. https://www.canada.ca/en/health‐canada/services/publications/healthy‐living/guidelines‐

canadian‐drinking‐water‐quality‐guideline‐technical‐document‐enteric‐viruses.html#a3.2  
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