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Foreword

| am pleased to release Drinking-water Standards for New Zealand 2005 (Revised 2008).

The availability of safe drinking-water for all New Zealanders, irrespective of where they live, is a
fundamental requirement for public health. The revised Drinking-water Standards are a significant
achievement in New Zealand’s endeavours to maintain and improve the quality of drinking-water.

Since the publication of Drinking-water Standards for New Zealand 2000 the approach to managing
drinking-water quality has changed. The focus has moved from quality control to a broader approach
of quality assurance. This has been necessary due to changes in technology, an improvement in

our scientific knowledge and the requirement to address a broader range of issues than previously
covered.

The Health (Drinking Water) Amendment Act 2007 amended the Health Act 1956 to require all
drinking-water suppliers providing water to more than 500 people to develop and start to implement
a Public Health Risk Management Plan to guide the safe management of their supply before 2013. A
Public Health Risk Management Plan is a tool to help suppliers identify, manage and minimise events
that could cause water quality to deteriorate.

The quality of the water that is provided will continue to be governed by the DWSNZ, which prescribe
the maximum allowable concentrations of potentially harmful contaminants that may be presentin the
water.

| wish to extend my appreciation to the many people who have been involved in the development of
this edition of the standards. | especially wish to thank members of the expert working groups for their
efforts in reviewing and revising the many technical draft proposals that were part of this process. The
result will significantly contribute to improving and protecting the public health of all New Zealanders.

Stephen McKernan
Director-General of Health
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1 Overview of Drinking-water Standards

1.1 Keyterms

Key terms used in the Drinking-water Standards for New Zealand (DWSNZ) are defined in the
Definitions. They are highlighted in bold type on their first use in this document.

1.2 Introduction

1.2.1 Minimum standards for drinking-water

Safe drinking-water, available to everyone, is a fundamental requirement for public health. The DWSNZ
define the minimum standards for drinking-water in New Zealand.

Every attempt has been made to ensure the DWSNZ:

e protect public health
® minimise unnecessary monitoring

e are appropriate for large and small, publicly and privately owned water supplies.

1.2.2 Health Act 1956

The Health (Drinking Water) Amendment Act 2007 amended the Health Act 1956. It marks a milestone
in New Zealand in that, for the first time, all water suppliers have a duty to ensure their water is safe to
drink.

The amended Act (hereinafter called the Act) introduces a statutory requirement that all drinking-water
suppliers providing drinking-water to over 500 people must develop and implement a Public Health
Risk Management Plan (PHRMP) to guide the safe management of their supply. This quality assurance
approach is complemented by the DWSNZ, which specify the maximum acceptable concentrations of
harmful contaminants in the water.

The Act also provides for the appointment of drinking-water assessors (DWAs). Their functions are set
out in section 69ZL of the Act.

The DWSNZ have two further aspects. They provide criteria for ensuring that monitoring of drinking-
water quality is carried out to a consistent standard and they specify, in general, the remedial actions
where the public health risk that is identified for the supply needs to be managed, or to be taken in the
event of the standards being breached. The PHRMP details the remedial actions specific to its supply.
They thus minimise uncertainty on the part of the supplier as to whether the supply is meeting the
quality requirements, and what to do in the case of things going wrong.

The Act also requires the development of a section on rural agricultural drinking-water supplies
(RADWS) in the DWSNZ (now section 12). RADWS will be required to comply with the Act by 2013.

1.2.3 Other changes since the 2005 drinking-water standards

The introduction of the requirement for PHRMPs necessitated minor adjustments in the DWSNZ to
ensure compatibility with the Act.

The Drinking-water Standards for New Zealand 2005 were the result of a consensus among members
of the Expert Committee on Drinking-water Quality set up to advise the Ministry of Health (Ministry
of Health 2005a). Following submissions from water suppliers, section 10 (small supplies) was
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significantly rewritten for this edition and other sections were clarified as required. The opportunity
was also taken to update the maximum acceptable value (MAV) tables based on the latest World
Health Organization (WHO) information.

1.2.4 Key references

In the preparation of the DWSNZ, extensive use was made of:

e Guidelines for Drinking-water Quality 2004 (WHO GDWQ) (WHO 2004)

e Drinking-water Standards for New Zealand 1984, 1995, 2000 and 2005 (Ministry of Health 1984,
1995, 2000, 2005a respectively)

e National Primary Drinking Water Regulations: Long Term 2 Enhanced Surface Water Treatment Rule:
Final Rule (USEPA 2006a).

1.3 Scope of the drinking-water standards
The three main themes of the DWSNZ are:

e the MAVs or water quality standards

e the compliance criteria and reporting requirements

* remedial actions.

The DWSNZ are applicable to water intended for drinking by the public irrespective of the water’s

source, treatment or distribution system, whether it is from a public or private supply, or where it is
used. The exception is bottled water, which is subject to standards set under the Food Act 1981.

The DWSNZ do not set quality standards for water used for industrial or agricultural purposes.

For people with certain medical conditions, or for uses of the water for purposes other than drinking,
additional or other water quality criteria may apply (eg, the requirements of the Animal Products Act
1999, Food Act 1981, Dairy Industry Act 1952 and Meat Act 1981).

The Ministry of Agriculture and Forestry’s Farm Dairy Water Standard, Standard D106.2 (MAF 2002)
covers water quality for water used in farm dairies for milking and cleaning equipment that comes in
contact with milk.

The DWSNZ specify MAVs for the microbial, chemical and radiological determinands of public health
significance in drinking-water and provide compliance criteria and procedures for verifying the water
supply is not exceeding these values. The actions to be followed when a transgression of the DWSNZ
occurs are described.

The companion publication Guidelines for Drinking-water Quality Management in New Zealand (the
Guidelines) (Ministry of Health forthcoming) provides additional information about the:

e determinands listed in this publication

e management of drinking-water quality

e derivation of the concepts used in this publication

e publications on which the DWSNZ are based.

The DWSNZ are intended to be used in conjunction with the PHRMP for the water supply. The PHRMP

describes how to manage the supply using quality assurance principles. The DWSNZ provide the
quality specifications for drinking-water.
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The public health safety of the water is best protected if multiple barriers to contamination are in
place. These barriers include:
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e removing undesirable soluble and particulate matter
e disinfecting to inactivate any pathogenic organisms present

e protecting the treated water from subsequent contamination.

The DWSNZ are based on the following principles.

1. The DWSNZ define the maximum concentrations of chemicals of health significance (MAVs) in
water that, based on current knowledge, constitute no significant risk to the health of a person who
consumes 2 L of that water a day over their lifetime (usually taken as 70 years).

Potable water is drinking-water that does not contain or exhibit any determinand to any extent that
exceeds the MAVs specified in the DWSNZ (see the definition of ‘potable’ in section 69G of the Act.

The DWSNZ do not purport to specify a concentration of contaminant at which zero risk exists
because a degree of uncertainty over the magnitude of the risk always exists. The datasheets in
the Guidelines (vol 3) provide information on each determinand.

2. The DWSNZ give highest priority to health risks arising from microbial contaminants because
they can lead to rapid and major outbreaks of illness. Control of microbial contamination is of
paramount importance and must not be compromised in an attempt to correct chemical problems,
such as disinfection by-product (DBP) formation.

3. The DWSNZ set priorities on how to ensure that, while public health is protected, scarce resources
are not diverted to monitoring substances of relatively minor importance.

4. The DWSNZ set out to protect public health and apply only to health-significant determinands.
However, because the public generally assesses the quality of its water supply on aesthetic
perceptions, guideline values for aesthetic determinands are also provided (section 2), although
they are not part of the water quality standards.

Wholesome drinking-water is potable water that does not contain or exhibit any determinands
that exceed the guideline values for aesthetic determinands in the DWSNZ (see the definition of
‘wholesome’ in section 69G of the Act). For more details, see the Guidelines, chapter 18.

5. To demonstrate compliance with the MAVs, water suppliers need to follow the relevant sampling
and testing programmes detailed in sections 4, 5 and 7 to 12.

6. Where feasible, the sampling protocols are designed to give 95 percent confidence that no
determinand in a supply has exceeded its MAV for more than 5 percent of the time.

1.4 Structure of the document

The DWSNZ set out the standards for drinking-water constituents or properties (determinands) and the
criteria used to demonstrate whether a water supply complies with these standards.

Section 2 contains the water quality standards, which specify the maximum concentrations of
microbial, chemical and radiological determinands in drinking-water that are acceptable for public
health. These are the MAVs of the determinands. The water quality standards are the yardstick by
which water’s suitability for drinking is assessed. This section also contains a table of aesthetic
determinands with guideline values.
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Section 3 discusses compliance with, and transgressions of, the DWSNZ. The determinands have
been divided into four priority classes.

Sections 4 to 9 contain the microbial, chemical and radiological determinands compliance criteria,
which specify the sampling protocols and other criteria that need to be satisfied to demonstrate the
drinking-water complies with the DWSNZ.

Section 10 covers the compliance requirements for small drinking-water supplies (serving fewer than
500 people).

Section 11 covers tankered drinking-water.
Section 12 covers rural agricultural drinking-water supplies.

Appendix 1 explains the units used in the DWSNZ, referee methods of analysis are tabulated in
Appendix 2, and Appendix 3 contains the Catchment Risk Categorisation Survey Result Form.

Key terms used in the DWSNZ are defined in the Definitions section and are highlighted in bold type on
their first use in this document.

References cited in this publication are listed at the end of the publication.

1.5 Maximum acceptable values

The MAV of a chemical determinand in drinking-water is the highest concentration of a determinand in
the water that, on the basis of present knowledge, is considered not to cause any significant risk to the
health of the consumer over 70 years of consumption of that water. Wherever possible, the MAVs have
been based on the latest WHO guideline values. The WHO used a body weight of 60 kg to calculate its
guideline values, but in the DWSNZ the MAVs are based on a body weight of 70 kg to better represent
the average weight of New Zealand adults. MAVs are applicable to all categories of drinking-water.
Compliance criteria have been derived for different categories or treatment processes.

WHO calls their guideline values provisional when there is a high degree of uncertainty in the
toxicology and health data, or if there are difficulties in water treatment or chemical analysis. The
DWSNZ adopt the same approach. Provisional MAVs (PMAVs) have also been applied to chemical
determinands when the Ministry of Health has derived a MAV in the absence of a WHO guideline value.
In terms of compliance with the DWSNZ, PMAVs are considered to be equivalent to MAVs.

Note the following.

1. The MAVs for micro-organisms are determined differently from those for chemicals.

a. The MAV of a micro-organism is its concentration in drinking-water above which there is a
significant risk of contracting a waterborne (enteric) disease. See Table 2.1.

b. Because of the limitations of existing microbial technology, MAVs are not given for all
micro-organisms of health significance (eg, all pathogens). Instead MAVs are given for the
representative organisms Escherichia coli (E. coli) for the bacteria and Cryptosporidium plus
Giardia (representing the protozoa).

c. E. coliis used as an indicator of bacterial risk because it indicates the presence of faecal
material and, therefore, the potential presence of pathogenic bacteria.

2. MAVs for chemical determinands of health significance are given in Tables 2.2 and 2.3. Because
the relationship between cyanobacterial numbers and toxin production is highly variable, no
attempt is made to develop MAVs for cyanobacteria, but they are developed for their cyanotoxins.
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3. For most carcinogens, the MAVs in the DWSNZ are the concentrations of substances in drinking-
water that have been estimated to cause one additional incidence of cancer in a population of
100,000, each member of which ingests 2 L per day of water containing the substance at the MAV
for a lifespan of 70 years.

4. For most other chemicals, MAVs have been calculated using a tolerable daily intake (TDI) approach
that identifies the dose below which no evidence exists that significant adverse effects will occur
and that will represent no significant risk to a consumer from a lifetime of consumption of 2 L of the
water per day. The derivation of the MAVs are explained in the datasheets in the Guidelines.

5. Forradioactive substances, screening values for total alpha and total beta activity are given, based
on a reference level of dose. See Table 2.4.

6. The MAVs set in the DWSNZ define water suitable for human consumption and hygiene. Water of
higher quality may be required for special purposes, such as for renal dialysis, for people who are
immunocompromised, or for certain industrial or agricultural purposes. The DWSNZ do not address
these issues.

7. The WHO assesses determinands for which health concerns have been raised and has found many
are unlikely to occur in drinking-water or occur at levels well below those at which toxic effects are
observed. Datasheets for these determinands appear in the Guidelines.

1.6 Operational requirement values

Where MAVs cannot be (or are not) used to measure compliance, measurement of treatment efficacy is
used as the surrogate method for establishing compliance.

When surrogate criteria are used, the DWSNZ specify operational requirements, compliance with
which is considered to give a high level of confidence that the water will be safe to drink, rather
than determinand MAVs. Free available chlorine (FAC), free available chlorine equivalent (FACE)
(see section 4.3.2), and assessing protozoal compliance with filter performance parameters such as
turbidity are examples of this.

1.7 Population data

The population served by a drinking-water supply is taken to be that recorded in the Register of
Community Drinking-water Supplies and Suppliers in New Zealand (eg, Ministry of Health 2008b).
Monitoring frequency requirements for a supply are calculated on the base population serviced by the

supply.

Where the population fluctuates seasonally, the monitoring frequency must be adjusted to reflect
changes in population. The sampling frequency must be that required for the higher population for
the duration of the higher population, plus at least two weeks before the population is expected to
increase. Forwater supplies that are shut down or operate at a very small fraction of the peak rate, this
period may be required to be extended to a month.
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1.8 Components of drinking-water supply

A community drinking-water supply comprises one or more of each of the following (Figure 1.1):

e source of raw water!
e treatment plant

e distribution system.

Compliance criteria are given for water leaving the treatment plant and in the distribution system.
Source water quality issues are covered in PHRMPs.

Figure 1.1: Schematic diagram of drinking-water supply system

River Ground- Lake
source water source source

Treatment Treatment
Plant A Plant B

Distribution Distribution Distribution
Zone X Zone Y Zone Z

1.9 Appeal process

Water suppliers may appeal any decision or finding of a DWA in relation to compliance with the

requirements of these standards using the following process.

1. The water supplier may submit an appeal in writing to the technical manager of the Drinking Water
Assessment Unit that issued the finding.

2. Ifthe water supplier is dissatisfied with the result, the technical manager must refer the submission
to the National Drinking Water Co-ordination Service to independently review the decision.

3. Ifthe water supplier is still dissatisfied, they may use the appeal provisions in section 69ZW of the
Act and request review by the Director-General of Health.

1. The Ministry for the Environment's National Environmental Standard for Sources of Human Drinking-water requires regional councils to
ensure that effects on drinking-water sources are considered in council decisions on resource consents and regional plans.
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2  Water Quality Standards

2.1 Introduction

This is the principal section of the DWSNZ. It specifies the water quality standards to which all
drinking-water supplies must comply.

The standards in Tables 2.1 to 2.4 and the associated compliance criteria in sections 4, 5 and 7 to 12
came into effect on 14 September 2008.

Section 2.2 includes Tables 2.1 to 2.4, which constitute the MAVs in the DWSNZ.
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Section 2.3 includes Table 2.5, which contains the guideline values for aesthetic determinands.
These values are not part of the water quality standards, but are included in the DWSNZ as additional
information.

Section 2.4 explains the abbreviations used in Tables 2.1 to 2.5. Units of measurement are explained
in Appendix 1.

For the basis for and calculations of the MAVs and guideline values, see the datasheets in the
Guidelines. The datasheets include determinands the WHO found are unlikely to occur in drinking-
water or occur at levels well below those at which toxic effects are observed. References are included
in the datasheets.

2.2 The standards

Table 2.1: Maximum acceptable values for microbial determinands

Micro-organism Maximum acceptable value?

Escherichia coli? Less than one in 100 mL of sample?
viruses No values have been set due to lack of reliable
evidence
total pathogenic protozoa Less than one infectious (00)cyst per 100 L of sample*
Notes:

1. These are maximum acceptable values for regulatory purposes. They do not represent a dose/response relationship that can be used as
the basis for determining acceptable concentrations of pathogens in drinking-water.

Indicator organism.

3. Forthe purposes of any notification requirement set in Part 1 of Schedule 2 of the Public Health Act 2008, 10 in 100 mL of sample. This
relies on the assumption at the time of writing that the Public Health Bill is expected to pass in 2008. If it passes in a subsequent year
then this should be read as referring to the Public Health Bill passed at a later date.

4. The methods available for enumerating pathogenic protozoa are becoming less expensive and more reliable, but they are not yet suitable
for routine monitoring of treated water quality. Although new methods of assessing the infectiousness of protozoa by using human cell
cultures have been developed, they are not yet suitable for routine monitoring of Cryptosporidium contamination of drinking-water. The
referee method cannot identify the species of Giardia or Cryptosporidium, nor can it determine the viability or infectivity of detected
cysts or oocysts (ie, (0o)cysts). Until the methodology improves, results are to be reported as verified (00)cysts.
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Table 2.2: Maximum acceptable values for inorganic determinands of health significance

Name | MAV(mg/L)

antimony 0.02

arsenic 0.01 For excess lifetime skin cancer risk of 6 x 10“. PMAV, because of
analytical difficulties

barium 0.7

boron? 1.4

bromate 0.01 For excess lifetime cancer risk of 7 x 10°. PMAV

cadmium 0.004

chlorate 0.8 PMAV. Disinfection must never be compromised. DBP (chlorine
dioxide)

chlorine 5 Free available chlorine expressed in mg/L as Cl,. ATO. Disinfection
must never be compromised

chlorite 0.8 Expressed in mg/L as ClO,. PMAV. Disinfection must never be
compromised. DBP (chlorine dioxide)

chromium 0.05 PMAV. Total. Limited information on health effects

copper 2 ATO

cyanide 0.6 Total cyanides, short-term only

cyanogen chloride 0.4 Expressed in mg/L as CN total. DBP (chloramination)

fluoride? 1.5

lead 0.01

manganese 0.4 ATO

mercury 0.007 Inorganic mercury

molybdenum 0.07

monochloramine 3 DBP (chlorination)

nickel 0.08

nitrate, short-term? 50 Expressed in mg/Las NO,. The sum of the ratio of the concentrations
of nitrate and nitrite to each of their respective MAVs must not exceed
one

nitrite, long-term 0.2 Expressed in mg/Las NO,. PMAV (long term)

nitrite, short-term? 3 Expressed in mg/Las NO,. The sum of the ratio of the concentrations
of nitrate and nitrite to each of their respective MAVs must not exceed
one

selenium 0.01

uranium 0.02 PMAV

Notes:

1. The WHO guideline value (provisional) is 0.5 mg/L.

2. Fororal health reasons, the Ministry of Health recommends that the fluoride content for drinking-water in New Zealand be in the range of
0.7-1.0 mg/L; this is not a MAV.

3. Now short-term only. The short-term exposure MAVs for nitrate and nitrite have been established to protect against
methaemoglobinaemia in bottle-fed infants.

4. Forinformation about determinands of possible health significance but which do not have a MAV, refer to the datasheets in the
Guidelines.
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Table 2.3:  Maximum acceptable values for organic determinands of health significance (including
cyanotoxins and pesticides)

Name | WAV (gl

acrylamide 0.0005 For excess lifetime cancer risk of 107
alachlor 0.02 Pesticide. For excess lifetime cancer risk of 10°
aldicarb 0.01 Pesticide
aldrin + dieldrin 0.00004 Pesticide. The sum of, not each N
anatoxin-a 0.006 Cyanotoxin. PMAV @ §
anatoxin-a(s) 0.001 Cyanotoxin. PMAV ;‘-,-g
atrazine 0.002 Pesticide. Cumulative for atrazine and congeners & §_>
azinphos methyl 0.004 Pesticide. PMAV =
benzene 0.01 For excess lifetime cancer risk of 10~
benzo(a)pyrene 0.0007 For excess lifetime cancer risk of 107
bromacil 0.4 Pesticide. PMAV.
bromodichloromethane 0.06 For excess lifetime cancer risk of 10°. THM
bromoform 0.1 THM
carbofuran 0.008 Pesticide
carbon tetrachloride 0.005
chlordane 0.0002 Pesticide
chloroform 0.4 THM
chlorotoluron 0.04 Pesticide
chlorpyriphos 0.04 Pesticide
cyanazine 0.0007 Pesticide
cylindrospermopsin 0.001 Cyanotoxin. PMAV
2,4-D 0.04 Pesticide
2,4-DB 0.1 Pesticide
DDT + isomers 0.001 Pesticide. Sum of all isomers
di(2-ethylhexyl)phthalate 0.009
1,2-dibromo-3-chloropropane 0.001 Pesticide. For excess lifetime cancer risk of 10~
dibromoacetonitrile 0.08 DBP (chlorination)
dibromochloromethane 0.15 THM
1,2-dibromoethane 0.0004 Pesticide. PMAV, for excess lifetime cancer risk of 10
dichloroacetic acid 0.05 PMAV. DBP (chlorination)
dichloroacetonitrile 0.02 PMAV. DBP (chlorination)
1,2-dichlorobenzene 1.5 ATO
1,4-dichlorobenzene 0.4 ATO
1,2-dichloroethane 0.03 For excess lifetime cancer risk of 10~
1,2-dichloroethene 0.06 Total of cis and trans isomers
dichloromethane 0.02
1,2-dichloropropane 0.05 Pesticide. PMAV
1,3-dichloropropene 0.02 Pesticide. Total of cis and trans isomers. For excess
lifetime cancer risk of 10
dichlorprop 0.1 Pesticide
dimethoate 0.008 Pesticide
1,4-dioxane 0.05 For excess lifetime cancer risk of 10~
diuron 0.02 Pesticide. PMAV
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hame | WAV (mgl)

EDTA (editic acid) 0.7
endrin 0.001 Pesticide
epichlorohydrin 0.0005 PMAV
ethylbenzene 0.3 ATO
fenoprop 0.01 Pesticide
hexachlorobutadiene 0.0007
hexazinone 0.4 Pesticide. PMAV
homoanatoxin-a 0.002 Cyanotoxin. PMAV
isoproturon 0.01 Pesticide
lindane 0.002 Pesticide
MCPA 0.002 Pesticide
mecoprop 0.01 Pesticide
metalaxyl 0.1 Pesticide. PMAV
methoxychlor 0.02 Pesticide
metolachlor 0.01 Pesticide
metribuzin 0.07 Pesticide. PMAV
microcystins 0.001 Cyanotoxin. PMAV. Expressed as MC-LR toxicity
equivalents
molinate 0.007 Pesticide
monochloroacetic acid 0.02 DBP (chlorination)
nitrilotriacetic acid (NTA) 0.2
nodularin 0.001 Cyanotoxin. PMAV
oryzalin 0.4 Pesticide. PMAV
oxadiazon 0.2 Pesticide. PMAV
pendimethalin 0.02 Pesticide
pentachlorophenol 0.009 Pesticide. PMAV
picloram 0.2 Pesticide. PMAV
pirimiphos methyl 0.1 Pesticide. PMAV
primisulfuron methyl 0.9 Pesticide. PMAV
procymidone 0.7 Pesticide. PMAV
propazine 0.07 Pesticide. PMAV
pyriproxifen 0.4 Pesticide
saxitoxins 0.003 Cyanotoxin. Expressed as STX eq. PMAV
simazine 0.002 Pesticide
styrene 0.03 ATO
2,4,5-T 0.01 Pesticide
terbacil 0.04 Pesticide. PMAV.
terbuthylazine 0.008 Pesticide
tetrachloroethene 0.05
thiabendazole 0.4 Pesticide. PMAV
toluene 0.8 ATO
trichloroacetic acid 0.2 DBP (chlorination)
trichloroethene 0.02 PMAV
2,4,6-trichlorophenol 0.2 For excess lifetime cancer risk of 10°. ATO
triclopyr 0.1 Pesticide. PMAV

10 Drinking-water Standards for New Zealand 2005 (Revised 2008)



Name | MAV(mg/l)

trifluralin 0.03 Pesticide. Technical grade may contain carcinogens

trihalomethanes (THMs) The sum of the ratio of the concentration of each THM to its
respective MAV must not exceed one.

The individual members of this group are indicated in the

table as THM
vinyl chloride 0.0003 For excess lifetime cancer risk of 10~
xylenes (total) 0.6 ATO
1080 0.0035 Pesticide. PMAV

Notes:
1. Abbreviations are explained in section 2.4.

2. Forinformation about determinands of possible health significance but which do not have a MAV, refer to the datasheets in the
Guidelines.

Table 2.4: Maximum acceptable values in Becquerel per litre for radiological determinands

Radioactive constituents MAV

total alpha activity 0.10 Bq/L excluding radon
total beta activity 0.50 Bq/L excluding potassium-40
radon 100 Bg/L

2.3 Other determinands

Table 2.5: Guideline values for aesthetic determinands

aluminium 0.10 mg/L Above this, complaints may arise due to
depositions or discoloration

ammonia 1.5 mg/L Odour threshold in alkaline conditions
calcium See hardness
chloride 250 mg/L Taste, corrosion
chlorine 0.6-1.0 mg/L Taste and odour threshold (MAV 5 mg/L)
2-chlorophenol 0.0001 mg/L Taste threshold

0.01 Odour threshold
colour 10 TCU Appearance
copper 1 mg/L Staining of laundry and sanitary ware

(MAV 2 mg/L)

1,2-dichlorobenzene 0.001 mg/L Taste threshold

0.002 Odour threshold (MAV 1.5 mg/L)
1,4-dichlorobenzene 0.0003 mg/L Odour threshold

0.006 Taste threshold (MAV 0.4 mg/L)
2,4-dichlorophenol 0.0003 mg/L Taste threshold

0.04 Odour threshold
ethylbenzene 0.002 mg/L Odour threshold

0.08 Taste threshold (MAV 0.3 mg/L)
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hardness (total) mg/L High hardness causes scale deposition,
(Ca + Mg) as CaCO, scum formation. Low hardness (<100)
may be more corrosive
100-300 Taste threshold
hydrogen sulphide 0.05 mg/L Taste and odour threshold
iron 0.2 mg/L Staining of laundry and sanitary ware
magnesium See hardness
manganese 0.04 mg/L Staining of laundry
0.10 Taste threshold (MAV 0.4 mg/L)
monochlorobenzene 0.01 mg/L Taste and odour threshold
pH 7.0-8.5 Should be between 7 and 8. Most

waters with a low pH have a high
plumbosolvency. Waters with a high
pH: have a soapy taste and feel. A pH
less than 8 is preferable for effective
disinfection with chlorine

sodium 200 mg/L Taste threshold
styrene 0.004 mg/L Odour threshold (MAV 0.03 mg/L)
sulphate 250 mg/L Taste threshold
taste Should be acceptable to most consumers
temperature Should be acceptable to most consumers,
preferably cool
toluene 0.03 mg/L Odour
0.04 Taste threshold (MAV 0.8 mg/L)
total dissolved solids 1000 mg/L Taste may become unacceptable from
600-1200 mg/L
trichlorobenzenes (total) see below
1,2,3-trichlorobenzene 0.01 mg/L Odour threshold
1,2,4-trichlorobenzene 0.005 mg/L Odour threshold
1,3,5-trichlorobenzene 0.05 mg/L Odour threshold
2,4,6-trichlorophenol 0.002 mg/L Taste threshold
0.3 mg/L Odour threshold (MAV 0.2 mg/L)
turbidity 2.5 NTU Appearance. See compliance criteria for
effects on disinfection
xylene 0.02 mg/L Odour threshold (MAV 0.6 mg/L)
zinc 1.5 mg/L Taste threshold. May affect appearance
from 3 mg/L
Notes:

1. Potable water that does not contain or exhibit any determinands that exceed these guideline values is defined as wholesome water, see
section 1.3.

2. Abbreviations are explained in section 2.4.

12 Drinking-water Standards for New Zealand 2005 (Revised 2008)



2.4 Abbreviations used in Tables 2.1-2.5

The following abbreviations are used in Tables 2.1-2.5.

ATO Concentrations of the substance at or below the health-based guideline value that may
affect the water’s appearance, taste or odour, see Table 2.5

DBP Disinfection by-product. Any difficulty meeting a DBP MAV must never be a reason to
compromise adequate disinfection. Trihalomethanes and haloacids are DBPs. Some DBPs
may also have other sources

GV Guideline value
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MAV Maximum acceptable value
MC-LR  Microcystin-LR
NTU Nephelometric turbidity unit

PMAV  Provisional MAV (because it is provisional in the WHO Guidelines (GDWQ) or the WHO has
no guideline value but the DWSNZ has retained a MAV or developed its own)

STXeq Saxitoxin-equivalent

TCU True colour unit. The colour after the sample has been filtered. One TCU is equivalent to 1
Hazen unit and to 1 Pt/Co unit. For more information, see the Guidelines, section 18.2.1

THM Trihalomethane, of which there are four: bromoform, bromodichloromethane, chloroform
and dibromochloromethane

WHO World Health Organization

For a listing of determinand abbreviations and synonyms, see the Guidelines, Appendix 6.
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3  Compliance and Transgressions

3.1 Introduction

This section of the DWSNZ introduces the compliance criteria that are used in sections 4 to 12 to
assess whether the level of compliance with the water quality standards (section 2) is acceptable.

The DWSNZ specify the minimum compliance criteria for bacteria, protozoa, cyanotoxins, chemicals
and radioactive materials of public health significance in drinking-water for different categories of
water supply, including MAVs for determinands and operational requirements for associated treatment
processes.

The assessment of bacterial, chemical and radiological compliance requires that the determinands or
operational requirements specified in the DWSNZ be monitored.

The degree of treatment that raw water requires to enable it to comply with the Standards depends
on the level of contaminants in the source water. Poor quality raw water requires a greater degree of
treatment than does good quality raw water.

Apart from bore waters confirmed as secure bore water, all source waters are assumed to contain
faecal bacteria, so require some form of disinfection or process that will reliably remove bacteria. The
bacterial compliance criteria are in section 4.

Raw water from surface sources or non-secure bore water requires treatment that qualifies for 2, 3, 4 or
5 protozoa log credits, depending on the protozoal risk arising from the quality of the source water.

Monitoring for protozoa in treated water is currently impracticable, so treatment performance is
assessed against operational requirements. The protozoal compliance criteria are in section 5. If
water treatment fails to meet the required number of log credits or the operational requirements are
not met, the supply is non-compliant. Protozoa that have been inactivated by disinfection processes
will still be present, but they will not be infectious.

Sample sites must be representative of the water being tested. Procedures for sample collection,
preservation, transport and storage, test methods and reporting must be agreed beforehand with

the Ministry of Health recognised laboratory that will carry out the analysis. If a Ministry of Health
recognised laboratory is not being used, the Ministry of Health must approve these procedures in writing.
Recognised laboratories are recorded at www.moh.govt.nz/water and www.drinkingwater.org.nz

If testing the water supply for other than compliance purposes indicates a possible health risk, the
results must be reported to the DWA.

The Water Information New Zealand (WINZ) database provides an up-to-date record of the data
required for managing drinking-water quality, such as characteristics of the supply, public health
grading and compliance with the DWSNZ2. Most water suppliers have chosen to use WINZ. Data from
WINZ are used to compile the Register of Community Drinking-water Supplies and Suppliers in New
Zealand (eg, Ministry of Health 2008b).

To avoid confusion, all correspondence regarding the application of the provisions of the Act to a
particular water supply must specify the relevant site identification codes as listed in the Register of
Drinking-water Suppliers and Supplies in New Zealand.

2. Water Information New Zealand is a comprehensive drinking-water information system Environmental Science & Research (ESR)
developed for the Ministry of Health.
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3.1.1 Compliance

The steps necessary to demonstrate that a drinking-water supply is in bacterial, protozoal, cyanotoxin,
chemical and radiological compliance with the DWSNZ are defined in their specific compliance criteria
sections.

A drinking-water supply complies with the DWSNZ when the following occur.

1. The concentration of a determinand in a sample of the drinking-water does not exceed the MAV
more often than is permitted in Table A1.4, Appendix A1.8.

2. An operational requirement does not move outside its limit for more than its allowed frequency or
duration of the compliance monitoring period.

3. The number of measurements made for each compliance criterion is equal to or greater than that
specified in the DWSNZ; for intermittent supplies, variations must be agreed with the DWA.

4. Sampling, standardising, testing and reporting procedures meet the requirements of the DWSNZ.
5. The requirements of the compliance criteria have been met throughout the previous 12 months.

6. The remedial actions specified in the DWSNZ have been carried out when there has been a
transgression or an excursion beyond an operational requirement.

The compliance monitoring period is the period that a MAV or an operational requirement is monitored
to check that it does not move outside its limit for more than the allowed frequency or duration. The
compliance monitoring period varies from a day to a year, depending on the determinand and the
circumstances. Its purpose is to enable sufficient time to gather data for assessment of compliance in
a statistically meaningful manner.

The allowable number of MAV exceedences (Table A1.4) is calculated on the basis that there is
95 percent confidence that the supply complies with the DWSNZ for 95 percent of the time.

In section 5 (protozoal compliance), each qualifying treatment process is assigned a number of log
credits based on the percentage removal or inactivation achieved by that process. Many treatment
plants will operate more than one treatment process. If the sum of the log credits of each process in
operation equals or exceeds the log credit requirements required for effective treatment of the plant
inlet water, the plant will be in protozoal compliance.

If the operational requirements for a particular protozoal process meet their performance
specifications, the log credits received become those specified in the relevant sections. A failure to
meet an operational requirement will not cause the supply to fail compliance so long as it can achieve
the necessary log credit total (section 5.2.1) through the accumulation of log credits from other
processes being employed.

Laboratories conducting compliance testing must be recognised for the purpose by the Ministry of
Health. This requires the laboratory to demonstrate compliance with the relevant clauses of the
General Requirements for the Competence of Testing and Calibration Laboratories (NZS 1SO/IEC 17025)
(IANZ 2005). Special procedures may be authorised in writing by the Ministry for small or remote
drinking-water supplies. Recognised laboratories are defined in section 69ZY of the Act.

The DWA must assess the competence of the analyst for commonly performed treatment plant or
distribution system analyses (field tests) (see sections 69ZL(1)(e) and (f) and 69ZP(1)(h) of the Act).
Analysts must be certified as competent if carrying out compliance testing.

Field tests include FAC, ozone, chlorine dioxide, pH, temperature, turbidity, particle counting, direct
integrity, differential pressure, ultraviolet light (UV) irradiance, and some E. coli tests. Forthe
standardisation of online instruments, see Appendix 2.
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The referee methods specified in Appendix 2 are the definitive methods for demonstrating compliance
with the DWSNZ. Alternative methods are acceptable but must have been calibrated against the
referee methods, to the satisfaction of International Accreditation New Zealand (see NIWA 2007). In
the event of any dispute about differences in analytical results, results obtained using the referee
method will be deemed to be correct.

The tables in Appendix 2 assist in the selection of the appropriate sampling and analytical methods for
the chemicals with MAVs.

3.1.2 Transgressions and non-compliance

Section 3.1.1 lists six requirements that need to be met to achieve compliance with the DWSNZ. As
soon as a supplier is aware that there has been a failure to meet any of these requirements, they must
advise the DWA and take the appropriate remedial action.

The supplier's monitoring programme should include additional samples to meet any deficiencies that
arise from a failure to comply with the programme prescribed in the DWSNZ3. These additional results
may offset any subsequent failure to carry out adequate monitoring, provided the DWA considers the
circumstances giving rise to the deficit are justifiable.

Water suppliers may use the appeal provisions in the Act if they disagree with a determination of non-
compliance (see section 1.9).

Well-managed water supplies will have control limits, which will trigger an appropriate response
before a transgression or non-compliance occurs. A MAV transgression or an operational requirement
moving outside its limit (even within its permitted frequency or duration), warns that the water supply
or treatment process is approaching non-compliance. Water suppliers must start remedial action and
inform the DWA as required in the relevant compliance criterion section. Water suppliers must not wait
until a supply is non-compliant before taking remedial action.

A major transgression is an occurrence that immediately threatens the safety of the consumers of the
drinking-water. Most major transgressions are likely to result from inadequate control of a treatment
process or a failure to protect the distribution system. A major transgression may involve a situation
not covered by the DWSNZ. Major transgressions can be identified by any of the following.

e The presence in the treated drinking-water of:
— excessive concentrations of E. coli (more than 10 per 100 mL)

— infectious protozoa or other micro-organisms

— cyanotoxins or chemical determinands at a concentration sufficient to cause acute adverse
health effects (ie, much higher than the MAV).

e The treatment system’s inability to disinfect to the level necessary to achieve satisfactory
disinfection.

e The treatment system’s inability to provide an adequate barrier to chemicals or particles in the
water.

Major transgressions are serious. The water supplier must carry out the actions specified in the
DWSNZ immediately, which includes informing the DWA so the DWA can help to identify the steps
needed to protect consumers. In the case of a major transgression, a medical officer of health may
issue a water supplier with a compliance order to take appropriate action to protect public health
under section 69ZZH of the Act.

3. WINZ can be used to check that a monitoring programme will be compliant.
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3.2 Continuous monitoring requirements

Continuous monitoring of parameters to assess compliance must meet the following requirements.

1. The separation between data records is not to be more than:
a. one minute for measurements at the treatment plant of:
i. turbidity
ii. ozone concentration
iii. differential pressure
iv. flow
v. parameters for UV disinfection (section 5.16.3, Table 5.7)
vi. parameters used for indirect integrity testing for membrane filtration (section 5.11.2)
b. five minutes for measurements at the treatment plant of:
i. chlorine concentration
ii. pH
iii. chlorine dioxide concentration

c. 15 minutes for measurements in the distribution system.

Compliance with the DWSNZ requires some determinands not to exceed a certain value for more than
three, five or 15 minutes. This requires accuracy in time measurement and recording to ensure no
short-term transgressions go unrecorded. Generally, for remote measurements, unless a high-speed
communications network is used, this requires the remote terminal unit to time-stamp the data as it
is recorded. The sampling frequency must be as specified above. Where this cannot be achieved at
present, suitable equipment must be installed and operating as stated in section 69C of the Act.

The data records may be compressed using a procedure that preserves the accuracy of the original
measurements. Data must be reported as a percentage of the time (or duration, where required) that
the value was exceeded (or met) during the compliance monitoring period.

2. Continuous monitors (where installed for compliance testing) must be standardised at least as
frequently as recommended by the equipment suppliers and must provide an alarm system (eg, for
disinfection residual, turbidity or to monitor dosage) that can prompt a site visit, without delay, to
rectify any fault.

3. When disinfection dosing or its monitoring fails to meet the relevant criteria, there is no longer
confidence that the water supply is safe. The water supplier must inform the DWA and take the
following actions immediately if disinfection or disinfection monitoring equipment fails for more
than one hour.

a. Check whether the problem relates to dosage or monitoring.

b. In the case of a dosage failure, carry out the remedial actions as specified in the relevant
sections and Figures 4.1, 4.2 and 5.2 as applicable.

c. Inthe case of a monitoring failure, carry out manual monitoring (see the relevant sections).

d. To avoid a false record of non-compliance when the water is not being supplied for drinking,
record and report the duration that the water supply or unit is off-line, and do not report the
compliance monitoring results for the off-line period.

4. Where turbidity measurement is required at the treatment plant, all filters and treatment streams
must have independent monitors. As an interim measure for small supplies where filters may
share turbidimeters, until one turbidimeter is installed on each filter, monitoring must be carried
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out in such a way as to give the greatest period of continuous monitoring possible with the existing
configuration.

3.3 Priority classes for drinking-water determinands

The determinands of public health significance have been divided into four priority classes to minimise
monitoring costs without compromising public health: Priorities 1 to 4.

To demonstrate compliance, only those relatively few determinands that fall into the classes with
highest potential risk, Priorities 1 and 2, must be monitored.

Monitoring of determinands in the lower potential risk categories, Priorities 3 and 4, is at the supplier’s
discretion, unless the DWA requires it for public health reasons.

3.3.1 Priority 1 determinands

Priority 1 determinands are those whose presence can lead to rapid and major outbreaks of illness.

Contamination of water supplies by pathogens usually arises from faecal material or wastes containing
such materials. Humans, birds, or animals may be the source. Determinands that fall into this
category in New Zealand include pathogenic bacteria, protozoa and viruses. This may change as new
evidence becomes available.

E. coli, a common gut bacterium living in warm-blooded animals, is used as an indicator of the
contamination of water by excrement. Itis an internationally accepted indicator for faecal material,
indicating the potential presence of pathogenic bacteria.

Priority 1 determinands are:

e F. coli

e protozoa (Cryptosporidium* and Giardia).

Priority 1 determinands apply to all community drinking-water supplies and must be monitored in all
supplies because they constitute major public health risks. The only exception is secure bore water
(section 4.5). Water that has been granted interim bore water security status does not need to be
monitored for protozoa (section 5.1).

Compliance with the bacterial criteria is determined by conventional bacteriological techniques or
when the treatment process used meets specified performance requirements. Compliance with
the protozoa criteria is achieved when the treatment process used meets specified performance
requirements.

The criteria used for protozoal compliance in the DWSNZ are based on the use of:

1. turbidity, to assess the effectiveness of conventional treatment using coagulation plus filtration
(direct filtration or filtration with sedimentation or dissolved air flotation), diatomaceous earth
filtration and slow sand filtration

2. particle counting, once a relationship between particle counts and filtration efficiency has been
established

3. direct integrity testing of membrane filtration plants

4, Cryptosporidium is the reference protozoan. It is more difficult to treat than Giardia, so any measures taken to manage risks from
Cryptosporidium will also manage risks from Giardia.
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4. indirect integrity testing (such as pressure drop, turbidity and some operating conditions) for bag
filters, cartridge filtration and membrane filtration

5. contact time (C.t) values, monitoring the chemical disinfectant’s residual and operating conditions
to assess the adequacy of disinfection

6. specified dosage and operating conditions for effective UV disinfection

7. demonstrations that bore water is secure.

3.3.2 Priority 2 determinands

Priority 2 determinands are those determinands of public health significance in a specific supply or
distribution zone that are present at concentrations that exceed 50 percent of the MAV and, for micro-
organisms, are present at concentrations that represent an unacceptable risk to health. Determinands
specified by the Ministry of Health to be Priority 2 for the supply under consideration must be
monitored to establish compliance with the DWSNZ.

The assignment of a determinand to Priority 2 in a given drinking-water supply is based on
surveillance monitoring and knowledge of the sources of health-significant determinands in
the catchment, treatment processes and distribution system, based on The Priority 2 Chemical
Determinands Identification Programme.

The DWA responsible for assessing the drinking-water supply notifies the water supplier of the
designation after consulting the supplier and reviewing the evidence. Water suppliers may use
the appeal provisions in the Act if they disagree with the designation of a Priority 2 determinand
(section 1.9).

The Priority 2 determinands for individual drinking-water supplies are listed in the Register of
Community Drinking-water Supplies and Suppliers in New Zealand (eg, Ministry of Health 2008b). The
requirement to monitor starts from the date the Ministry of Health formally notifies the supplier of the
determinand’s designation as Priority 2, not from the date of its publication in the register.

Priority 2 determinands are divided into four types: Priorities 2a, 2b, 2c and 2d.

e Priority 2a determinands are chemical and radiological determinands that could be introduced
into the drinking-water supply by the treatment chemicals at levels potentially significant to public
health (taken as greater than 50 percent of the MAV).

Priority 2a does not include disinfection by-products or determinands introduced into the drinking-
water from piping or other materials.

® Priority 2b determinands are chemical and radiological determinands of health significance that
have been demonstrated to be in the drinking-water supply at levels potentially significant to
public health (usually greater than 50 percent of the MAV).

Priority 2b includes chemicals present in the raw water that may not be removed by the treatment
process, any disinfection by-products and determinands introduced into drinking-water from the
distribution system other than the consumer’s plumbing, or other materials present in the water
when sampled under flushed protocols.

Cyanotoxins can develop rapidly in surface waters and many treatment processes will not remove
them. There is no simple relationship between their appearance and the concentrations of the
cyanobacteria (blue-green algae) that produce them. Because of this, and because they are

very toxic, the monitoring requirements differ from those of most other Priority 2b chemical
determinands.

® Priority 2c determinands are chemical determinands of health significance that may appear in
consumers’ drinking-water, having arisen from their plumbing or fittings.
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The term ‘aggressiveness’ was used in the DWSNZ 2005. ‘Aggressiveness’ has been replaced
by the term ‘plumbosolvency’ in these DWSNZ, but is not meant to imply that lead is the only
determinand of concern.

Plumbosolvent water is a category of drinking-water in which metals of health concern are generally
found in the first portion of water collected from the tap but occur at a much lower concentration
after flushing the tap; metals in the water after flushing are Priority 2b determinands. Priority 2¢
determinands are produced by the corrosion of the consumer’s tap and associated fittings so that
one or more metals (eg, lead, nickel, cadmium or antimony) dissolve into the water.

Similarly, the copper MAV may be exceeded at the consumer’s tap, particularly when water
containing free (aggressive) carbon dioxide causes corrosion of copper tubing.

See sections 8.2.1.4 and 8.3.5.2 for issues related to chemical compliance for Priority 2¢
determinands.

® Priority 2d determinands are micro-organisms of health significance that have been demonstrated
to be present in the drinking-water supply.

Any micro-organism may be listed as a Priority 2d determinand if there is reason to suspect it is
likely to be present in the drinking-water supply at a concentration that represents an unacceptable
risk to health. This may occur, for example, when high numbers of these organisms are presentin
the raw water and E. coli is present in water leaving the treatment plant. The DWA may declare such
organisms as Priority 2d if a specific contamination situation or epidemiological grounds exist for
suspecting the drinking-water supply.

The monitoring protocols that apply will be specified when the micro-organisms are assigned
Priority 2d status and will usually include a catchment assessment to try to identify the source of
the contamination.

A Priority 2 determinand may be relegated to Priority 3 or Priority 4 with the Ministry of Health’s
consent when monitoring demonstrates that the Priority 2 assignation is no longer appropriate (see
section 8.2.2).

3.3.3 Priority 3 determinands

The water supplier does not have to monitor Priority 3 determinands to demonstrate compliance
with the DWSNZ. The Ministry of Health will carry out investigations on water supplies from time to
time to assess whether Priority 3 determinands should be elevated to Priority 2 until the drinking-
water suppliers’ risk assessment procedures are adequate for the supplier to do such investigations
themselves.

Priority 3 determinands comprise:

e chemical and radiological determinands of health significance not known to occur in the drinking-
water supply at greater than 50 percent of the MAV

e micro-organisms of health significance that could be present in the water supply

e determinands of aesthetic significance known to occur in water supplies.

Most determinands listed in Tables 2.2 to 2.4 are Priority 3 unless they have been assigned to
Priority 2a or Priority 2b for a particular supply; a few are Priority 4.

Pathogenic micro-organisms are Priority 3 unless they have been assigned to Priority 2d for a
particular supply. Although Priority 3 micro-organisms may have a MAV, no related compliance criteria
exist until they are assigned to Priority 2, when the DWA will set compliance criteria depending on the
circumstances.
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Aesthetic determinands with guideline values (Table 2.5) are classified as Priority 3 because, although
they do not pose a direct threat to public health, people judge drinking-water mainly on the aesthetic
characteristics of appearance, taste and smell. Therefore, an aesthetically unacceptable drinking-
water supply may cause them to change to an alternative and potentially unsafe supply or treatment
process. Forthis reason, itis preferable that water suppliers monitor these determinands.

3.3.4 Priority 4 determinands

Priority 4 determinands comprise:

e chemical and radiological determinands of health significance known not to be likely to occur in
the drinking-water supply

® micro-organisms of health significance known not to be likely to be present in the drinking-water
supply

e determinands of aesthetic significance not known to occur in the drinking-water supply.

Priority 4 determinands for a specific supply include those health-significant or aesthetic
determinands for which sufficient information exists to consider it unlikely they would be presentin a
particular supply.

Some determinands, including some pesticides, will be Priority 4 for all New Zealand drinking-waters
because they are not used in New Zealand. They are included in the tables to ensure MAVs are
available should they be used in the future.

Priority 4 determinands of health significance may become Priority 2 if the Ministry of Health considers
this warranted, and Priority 4 aesthetic determinands may become Priority 3 and be given a guideline
value.
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4  Bacterial Compliance Criteria

4.1 Introduction

Itis impracticable to monitor water supplies for all potential human pathogens, so surrogates are
used to indicate possible contamination with human and animal excrement, the most frequent source
of health-significant microbial contamination of water supplies. In the DWSNZ, E. coli is used as an
indicator organism for contamination of drinking-water by faecal material.

Total coliforms, presumptive coliforms or thermotolerant coliforms may be used to demonstrate
compliance with the DWSNZ instead of E. coli, but these may lead to false assumptions that faecal
contamination has occurred. If they are used, a positive result must be treated as though it were a
positive E. coli result.

If any bacteria have been designated as Priority 2d, they must be monitored at a frequency and for a
duration specified by the DWA.

E. coli must not be present in drinking-water leaving the water treatment plant or in the distribution
zones. If present, the immediate response specified in the following sections must be followed and a
record of the remedial actions provided to the DWA.

If more than 0.2 mg/L of FAC is maintained in the distribution system, coliform bacteria and E. coli

are rarely found. For this reason, supplies serving a population greater than 500 may substitute
monitoring of FAC for some E. coli monitoring in the distribution system; full substitution is acceptable
for water leaving the treatment plant and water in a bulk distribution zone.

The efficacy of chlorine dioxide is equivalent to that of chlorine, that is, a concentration of 0.2 mg/L of
chlorine dioxide (measured as ClO,) is considered to have a similar disinfecting power as 0.2 mg/L of
FACE (section 4.3.2).

Annual bacterial compliance requires that, depending on the compliance criterion in use, the
appropriate requirements of sections 4.3 and 4.4 are met during each compliance monitoring period
over 12 consecutive months.

4.2 Content

Separate bacterial compliance criteria have been established for:

e water leaving the treatment plant (section 4.3)
e waterin the distribution system (section 4.4)

e secure bore water (section 4.5).
Section 4.3 deals with water leaving the treatment plant:

e undisinfected or E. coli-only monitoring (section 4.3.1, criterion 1)
e with a disinfectant residual (section 4.3.2) after:
— continuously monitored chlorination (section 4.3.2.1, criterion 2A)
— non-continuously monitored chlorination (section 4.3.2.2, criterion 2B)

— chlorine dioxide treatment (section 4.3.3, criterion 3)
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e disinfected but with no disinfectant residual:
— ozone disinfected (section 4.3.4, criterion 4)

— UV disinfected (section 4.3.5, criterion 5).

4.3 Compliance criteria for drinking-water leaving the treatment
plant

To demonstrate bacterial compliance for water leaving the treatment plant, one of the bacterial
compliance criteria 1 to 5 must be met.

When there is no disinfection, or if chloramination is used, criterion 1 must be used. The criteria
for supplies disinfected with chlorine, chlorine dioxide, ozone and UV are in sections 4.3.2 to 4.3.5
respectively. Water suppliers may still use compliance criterion 1, provided they have previously
nominated this criterion.

Compliance monitoring periods for bacterial compliance are listed in Table 4.1.

4.3.1 Compliance criterion 1 for drinking-water leaving the treatment plant

4.3.1.1 Compliance criteria

The following requirements apply to water leaving the treatment plant when E. coli monitoring is the
only method being used to demonstrate bacterial compliance.

1. The water leaving the treatment plant must be monitored for the presence of E. coli at a frequency
equal to or greater than that specified in section 4.3.8.1, Table 4.2a, for the population band to
which the water supply belongs.

2. The number of 100 mL samples in which E. coli is found must be equal to or less than the allowable
number of exceedences given in Table A1.4, Appendix A1.8, over the compliance monitoring period
(Table 4.1).

3. The sampling and analytical requirements specified for E. coli in sections 4.3.6.2, 4.3.7.1 and
4.3.8.1 must be met.

4.3.1.2 Remedial action
See section 4.3.9 and Figure 4.1 for remedial actions if E. coli (or equivalent) is found in any sample.
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Table 4.1:  Compliance monitoring periods for bacterial compliance of water leaving the
treatment plant

Determinand or operational Population served Compliance monitoring period
requirement

Manual monitoring

E. coli? Up to 5000 One year
5000 and over One quarter

free available chlorine, turbidity and pH? Up to 500 One year
501-5000 One quarter

Continuous monitoring
chlorine dioxide, turbidity and pH? All One day
free available chlorine, turbidity and pH*
Notes:
For bacterial compliance monitoring of ozone and UV disinfection, see sections 5.15 and 5.16 respectively.
1. Does not apply to criterion 2A.
. Refers to criterion 2B only.

2
3. Ifusing section 4.3.3.1 option 1, see section 5.14.
4. Refers to criterion 2A only.

4.3.2 Compliance criterion 2 for drinking-water disinfected with chlorine leaving
treatment plant with chlorine residual

For the purpose of criterion 2, chlorination is categorised as one of:

e continuously monitored chlorination (criterion 2A)

® non-continuously monitored chlorination (criterion 2B); not applicable to water supplies serving a
population greater than 5000.

Criteria 2A and 2B apply when chlorination is continuous; otherwise criterion 1 must be used.

The FACis monitored and FACE is calculated. FACE is the FAC concentration that would have
the same disinfecting power as the chlorine solution would have when adjusted to a pH of 8.0.
Appendix A1.5.12 includes an equation that converts FAC/pH readings to FACE.

4.3.2.1 Compliance criterion 2A for continuously monitored chlorine disinfected water leaving the
treatment plant

Criterion 2A applies to drinking-water that receives continuously monitored chlorination before leaving

the treatment plant. It allows bacterial compliance to be demonstrated without E. coli monitoring. The

following requirements must be met.

1. The sampling and analytical requirements in sections 4.3.6 and 4.3.7 must be met, where
applicable.
2. The FAC, pH and turbidity must be monitored continuously (sections 3.2 and 4.3.8.2 to 4.3.8.4).

3. The FACE in the water leaving the treatment plant must be at least 0.20 mg/L for 98 percent or more
of the compliance monitoring period (Table 4.1).

4. The chlorine contact time must be more than 30 minutes, taking account of short-circuiting in the
contact tank (advice on the contact time is in the Guidelines, section 15.2.9).
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5. Measurements of the water’s turbidity must satisfy the following requirements. See Figure 4.1 for
remedial actions.

a. The turbidity is less than 1.0 nephelometric turbidity unit (NTU) for at least 95 percent of the
compliance monitoring period (Table 4.1).

b. The turbidity does not exceed 2.0 NTU for the duration of any three-minute period.

4.3.2.2 Compliance criterion 2B for non-continuously monitored chlorine disinfected water leaving
the treatment plant supplying populations up to 5000

Criterion 2B applies to drinking-water that receives ‘non-continuously monitored chlorination’
before leaving a treatment plant. Plants in which the chlorine is always dosed to achieve a FACE of
at least 0.20 mg/L but that do not satisfy other requirements of criterion 2A are classed as receiving
‘non-continuously monitored chlorination’. To comply with criterion 2B requirements, the following
requirements must be met.

1. The water leaving the treatment plant must be monitored for the presence of E. coli at a frequency
equal to or greater than that specified in section 4.3.8.1, Table 4.2a, for the population band to
which the water supply belongs.

2. The number of 100 mL samples in which E. coli is found must be equal to or less than the allowable
number of exceedences given in Appendix A1.8, Table Al1.4, over the compliance monitoring period
(Table 4.1).

3. The analytical and sampling requirements in sections 4.3.6 and 4.3.7.

4. The FAC, pH and turbidity must be monitored at least at the frequencies specified in sections
4.3.8.2 to 4.3.8.4 respectively and summarised in Table 4.2b.

5. The FACE must not be less than 0.20 mg/L in any sample.

6. The chlorine contact time must be more than 30 minutes, allowing for short-circuiting in the contact
tank (advice on contact time is in the Guidelines, section 15.2.9).

7. Measurements of the water’s turbidity must satisfy the following requirements.

a. The number of samples with turbidity greater than 1.0 NTU does not exceed the number allowed
in Appendix A1.8, Table A1.4, over the compliance monitoring period (Table 4.1).

b. The turbidity does not exceed 2.0 NTU in any sample.

4.3.2.3 Remedial actions for criteria 2A and 2B

If any of the requirements of section 4.3.2.1 (criterion 2A) or section 4.3.2.2 (criterion 2B) are not met,
perform the remedial actions in section 4.3.9 and Figure 4.1.

4.3.3 Compliance criterion 3 for drinking-water leaving the treatment plant
disinfected with chlorine dioxide

Chlorine dioxide must not be used if the resultant chlorite concentration in the water exceeds the
chlorite MAV (0.8 mg/L). Chlorite is potentially a Priority 2a determinand. See also sections 5.14 and
8.3.3.

4.3.3.1 Compliance criteria

Chlorine dioxide-disinfected water supplies can achieve bacterial compliance by meeting one of the
following.

1. Satisfying the protozoal compliance requirements by using chlorine dioxide (section 5.14,
0.25 log credits or more) automatically achieves bacterial compliance, and no additional
monitoring is required.
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2. If chlorine dioxide is being used to achieve bacterial compliance only, the requirements of
section 4.3.2.1 must be satisfied, except that references to FAC monitoring are replaced by chlorine
dioxide and FAC (if present) monitoring. The concentrations of chlorine dioxide and FAC may be
summed.

4.3.3.2 Remedial action
If any of the requirements of sections 4.3.3.1 are not met, perform the remedial actions in
section 4.3.9 and Figure 4.1 (or Figure 5.2, if relevant).

4.3.4 Compliance criterion 4 for drinking-water leaving the treatment plant
disinfected with ozone

Ozone must not be used if the resulting concentration of bromate exceeds the bromate MAV (0.01 mg/L).
Bromate is potentially a Priority 2a determinand. See also sections 5.15 and 8.3.3.

4.3.4.1 Compliance criteria
Satisfying the protozoal compliance requirements by using ozone (section 5.15, 0.25 log credits or
more) automatically achieves bacterial compliance, and no additional monitoring is required.

If ozone disinfection is used to achieve only bacterial compliance the following must be achieved.
1. The ozone dose must result in a C.t of at least 0.5 (eg, a residual of 0.05 mg/L after 10 minutes in
the reactor).

2. All water must pass through the ozone contactor.

3. The ozone concentration and flow must be monitored at frequencies at least those specified in
section 4.3.8.6. Forinformation on the residual ozone sampling site and standardisation, see
sections 5.15.2(2) and 5.15.3. For continuous monitoring, the requirements of section 3.2 must be
met. For supplies serving up to 500 people, the flow through the equipment must be restricted so
that the flow rate cannot exceed the flow that gives the contact time required to meet the target C.t
value.

4. The C.tvalue must be calculated at the frequency specified in section 4.3.8.6, and for:

a. continuous monitoring, the C.t value determined from the measured ozone residual and contact
time must be at least 0.5 for more than 95 percent of the compliance monitoring period

b. non-continuous monitoring, the number of C.t values determined from the measured ozone
residual and contact time that fail to meet the C.t value of 0.5 must not exceed the number
allowed in Appendix A1.8, Table Al.4, over the compliance monitoring period.

5. For E. coli monitoring:

a. water leaving the treatment plant must be monitored for the presence of E. coli at a frequency at
least that specified in section 4.3.8.1 and Table 4.2a

b. the number of 100 mL samples in which E. coli is found must not exceed the allowable number
of exceedences in Appendix A1.8, Table Al.4, over the compliance monitoring period

c. the sampling and analytical requirements specified for E. coli in sections 4.3.6, 4.3.7.1 and
4.3.8.1 must be met.

6. The turbidity of the water passing through the reactor:

a. for continuous monitoring, must not exceed 2.0 NTU for more than 5 percent of the compliance
monitoring period
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b. for non-continuous monitoring, the number of samples with turbidity greater than 2.0 NTU must
not exceed the number allowed in Appendix A1.8, Table A1.4, over the compliance monitoring
period

c. must be monitored according to the requirements of sections 4.3.7.4 and 4.3.8.4.

7. The compliance monitoring periods are in section 4.3, Table 4.1.

4.3.4.2 Remedial action

If any of the requirements of section 4.3.4.1 are not met, perform the remedial actions in section 4.3.9
and Figure 4.1 (or Figure 5.2, if relevant).

4.3.5 Compliance criterion 5 for drinking-water leaving the treatment plant
disinfected with ultraviolet light

If the protozoal compliance requirements are met with UV light using a dose equivalent to 40 mJ/cm?
(section 5.16), bacterial compliance is automatically achieved, and no additional monitoring is
required; otherwise, bacterial compliance must be met by using bacterial compliance criterion 1,
criterion 2, criterion 3 or criterion 4.

4.3.6 Compliance sampling and on-site analytical procedures

4.3.6.1 General

Compliance testing must be conducted by laboratories recognised by the Ministry of Health for
this purpose. The competence of persons conducting field tests must be assessed by a DWA
(section 3.1.1). Procedures for sample collection and storage, testing and reporting must be
appropriate (sections 3.1, 3.2 and 13).

Referee methods for Priority 1 determinands and related operational requirements are in Appendix A2,
which includes procedures for standardisation and verification, where appropriate. Sampling sites
and frequencies are discussed in sections 4.3.7 and 4.3.8 (water leaving the treatment plant), 4.4.3
and 4.4.4 (water in the distribution zone), and 4.4.7.3 and 4.4.7.4 (water in bulk distribution zones).

When it is not reasonably practicable to follow the above procedures, see section 3.1.1.

4.3.6.2 Escherichia coli

Samples for E. coli testing must be collected aseptically, using sodium thiosulphate to dechlorinate
the sample if necessary. Testing should start within six hours of sample collection and must not be
delayed more than 24 hours after collection. Sample bottles must be transferred in a dark container.
To be valid for compliance testing, samples must not be frozen and must arrive at the laboratory at a
temperature not higher than 10°C or not higher than the temperature of the water being sampled. If
samples cannot be processed immediately on their arrival in the laboratory, they must be stored in a
refrigerator at a temperature not exceeding 5°C.

4.3.7 Sampling sites for bacterial compliance of water leaving the treatment plant

4.3.7.1 Escherichia coli

Samples for E. coli must be taken from drinking-water leaving the treatment plant at a point after the
prescribed disinfection contact time has elapsed but before the first consumer. If samples are being
collected to demonstrate bore water security criterion 3, they must be collected before any treatment
or storage (section 4.5).

For supplies serving up to 500 people and with only one distribution zone, samples prescribed to be
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taken from water leaving the treatment plant may be taken from the distribution zone instead. This is
on condition the ‘treatment plant’ samples are taken from the first available tap after the treatment
plant and sampling is at the frequency specified in Table 4.2a. These samples are additional to those
required for monitoring the distribution zone (Table 4.3a) that are to be collected from points closer to
the extremities of the distribution zone.

The samples prescribed to be taken from water leaving the treatment plant may be omitted for supplies
to a single building (or a complex of not more than three buildings networked by reticulated pipework)
that serve a population of less than 150 people.

4.3.7.2 Disinfectants

Chemical disinfectants are very reactive so must be measured in the field. Care is required in selecting
the sample site when checking online instruments. For further discussion, see the Guidelines,

section 15.5.1.3.

Samples for FAC (and, if relevant, chlorine dioxide) must be taken from drinking-water leaving the
treatment plant at a point after the prescribed disinfection contact time has elapsed but before the first
consumer. The disinfectant residual measurement must be made as close as practicable to where the
E. coli samples are taken.

Online process control measurements of FAC or chlorine dioxide concentration made after only a short
contact time may be used instead of readings from drinking-water leaving the plant provided:

e areliable correlation has been established, documented and monitored, between the disinfectant
concentration after the short contact time and its concentration in the water leaving the treatment
plant

e the minimum value of the process control FAC or chlorine dioxide concentration that has been
established to be necessary to attain a minimum FACE or chlorine dioxide concentration of 0.2 mg/L
in the water leaving the treatment plant becomes the value used to demonstrate compliance.

Appliances used for disinfection with UV light must have a built-in, online UV sensor. Ozone
dosing equipment for supplies serving a population greater than 500 must have a built-in sensor to
continuously monitor the ozone residual.

4.3.7.3 pH
Samples must be taken close to where the disinfectant is measured.

4.3.7.4 Turbidity

Samples must be taken close to where the disinfectant is measured. There must be no settling of
particles in the line between the sample point and instrument (for a discussion on sampling, see the
Guidelines, section 17.2).

For plants that continuously monitor the turbidity of water leaving each filter, it is acceptable to
calculate the turbidity of the water leaving the treatment plant by averaging the individual turbidity
measurements.

Where lime is used for pH correction, samples may be taken before the lime dosing.

4.3.8 Sampling frequencies for compliance of water leaving the treatment plant

4.3.8.1 Escherichia coli

The sampling frequencies for E. coli are specified in Table 4.2a (column 3). The number of days
between samples (Table 4.2a, column 4) must not be exceeded. The number of days of the week used
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for sampling must not be fewer than specified in Table 4.2a (ie, different days of the week must be
used).

Section 1.6 discusses the sampling frequency for water supplies that experience temporary population
increases.

No monitoring is required while a treatment plant is out of service. The water supplier must record the
period when the treatment plant is off-line and ensure by appropriate monitoring that the source is
free of E. coli or that the plant is operating at its full treatment capability when placed back on line. A
sample for E. coli testing must be taken within one hour of start-up.

Water supplies using slow sand filtration and bacterial compliance criterion 1 must monitor E. coli at
twice the frequency listed in Table 4.2a (column 3) when the water temperature falls below 6°C.

Table 4.2a: Minimum sampling frequency for E. coli in drinking-water leaving the treatment plant

Minimum Maximum Minimum days
Population sampling days between of the week
Supply type served! frequency samples? used

No or inadequate disinfection®> Up to 500 Weekly 5
(monitoring by E. coli only) 501-10,000 Twice a week 6
More than 10,000 Daily 1 7

Chlorinated: non-continuously Up to 500 Fortnightly 22 3
monitored* (criterion 2B) 501-5000 Weekly 13 5
Ozone disinfected (criterion 4)°> All Fortnightly 22 3

Notes:

1. Sampling frequencies for E. coli in participating supplies servicing fewer than 500 people are discussed in section 10.

2. ‘Three days between’ means if a sample is taken on Monday, the next sample must be taken on Thursday.

3. Supplies with no orinadequate disinfection must use criterion 1; others do so by choice.

4. Non-continuously monitored chlorination is covered in section 4.3.2.2.

5. No E. coli monitoring is needed if the relevant protozoa criteria are satisfied.

6. This table applies to all bacterial criteria except criteria 2A and 3, and when protozoal compliance exempts further monitoring.

Table 4.2b: Minimum sampling frequency for free available chlorine, pH and turbidity in criterion 2B
drinking-water leaving the treatment plant

Population served Minimum sampling Maximum days Minimum days of the
frequency between samples1 week used

Up to 500 13 per quarter (weekly)

501-5000 39 per quarter (three 4 7
times a week)

Note:

‘Three days between’ means if a sample is taken on Monday, the next sample must be taken on Thursday.

4.3.8.2 Free available chlorine disinfection

All plants with chlorination that supply a population greater than 5000 must monitor FAC continuously.
These requirements do not apply to secure bore water supplies. Continuous monitors must meet the
requirements specified in section 3.2.

The manual (or non-continuous) sampling frequencies are specified in Table 4.2b (column 2). The
number of days between samples (Table 4.2b, column 3) must not be exceeded. The number of days
of the week used for sampling must not be fewer than the number specified in Table 4.2b (column 4).
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Manual disinfectant residual sampling frequencies must be increased if there are any circumstances
that may give rise to an increased risk of faecal contamination.

4.3.8.3 pH

For criteria 2A and 3, the pH must be monitored continuously. Continuous monitors must meet the
requirements specified in section 3.2.

For criterion 2B, the pH of the water leaving the treatment plant must be monitored at the same time
and frequency as the FAC is measured to enable the FACE to be determined (see section 4.3.8.2 and
Table 4.2b)".

4.3.8.4 Turbidity

All water treatment plants using bacterial compliance criteria 2A and 3 must monitor turbidity
continuously. Continuous monitors must meet the requirements specified in section 3.2.

For bacterial criterion 2B (section 4.3.2.2), the turbidity must be monitored at the frequency specified
in Table 4.2b.

For bacterial criterion 4 (ozone disinfection), turbidity must be monitored at the same frequency as for
protozoal compliance (ie, section 5.15.2, requirement 5).

For bacterial criterion 5 (UV disinfection), turbidity must be monitored at the same frequency as for
protozoal compliance (Table 5.7).

Plants using membrane filtration to comply with the protozoal compliance criteria do not need to
measure or compute the turbidity of the final water, provided the turbidity is always less than 0.10 NTU
in the water leaving each filter unit.

4.3.8.5 Chlorine dioxide

All supplies being disinfected with chlorine dioxide must meet the disinfectant requirements of either
section 4.3.2.1 or 4.3.2.2 as appropriate, measuring chlorine dioxide instead of chlorine. Continuous
monitors must meet the requirements specified in section 3.2.

4.3.8.6 Ozone and flow

Supplies serving a population greater than 500 must continuously monitor the ozone residual and
flow rate, and continuously calculate the C.t value (based on the ozone concentration and flow rate).
Continuous monitors must meet the requirements specified in section 3.2.

Supplies serving a population up to 500 must monitor the ozone residual and calculate the C.t value
daily.

4.3.9 Response to transgressions in drinking-water leaving the treatment plant

Contaminated water leaving the treatment plant can affect the whole community so immediate action
is required if a positive E. coli or equivalent (section 4.1) test result occurs. Additional responses are
required for secure bore water (section 4.5.5). If the positive E.coli result was detected when using a
presence/absence test, repeat samples must be tested using an enumeration technique, Figure 4.1.

Immediate action must be taken when the minimum FACE, chlorine dioxide, ozone C.t value or UV dose
(criteria 2 to 5) is not achieved, or the turbidity exceeds the maximum specified, thereby compromising
the efficacy of the disinfection.

5. The efficacy of chlorine dioxide is unaffected by pH. Because some FAC residual may be present in water treated with chlorine dioxide, pH
must be measured when both disinfectants are present.
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If the immediate investigation shows that faulty online monitoring is the cause, carry out a minimum
of twice-daily manual measurement of the disinfectant, pH, turbidity (and flow if required) until the
instrumentation is performing satisfactorily.

If the immediate investigation shows that disinfection dosage is faulty, the actions to be taken are
summarised in Figure 4.1. These actions may be modified to suit particular circumstances with the
DWA’s agreement. Further actions are suggested in the Guidelines, section 6.5. The required actions
must be applied promptly and reported fully. If the water supply is a bulk supply, downstream water
suppliers must be informed as well.

Remedial action must be continued until the fault has been identified and remedied, E. coli is absent
in all samples and the DWA is satisfied that remedial action is complete and no further contaminated
water remains in the system. Should the cause of the fault not have been positively identified and
remedied, sampling must be continued until samples from the treatment plant and the distribution
system have tested free of E. coli on three successive days.

Samples collected as a result of a transgression or breach are not counted as part of the routine
compliance monitoring programme, unless they are collected on a scheduled sample day, in which
case only one sample need be taken on that day and used for both purposes.
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Figure 4.1:

Note:

Response to a transgression in drinking-water leaving the treatment plant

A

No

Routine monitoring of E. coli OR

monitoring of disinfectant

Is E. coli present
OR is disinfection
inadequate* and unable
to be readily restored?

Immediate Action

e Inform DWA

e Commence daily E. coli testing at WTP

e Use an enumeration test method
e Sample distribution system

e |nvestigate cause, inspect plant and source

e Take remedial action

v

E. coli found in any
repeat sample?

Continue to sample for E. coli until 3 consecutive

samples are free of E. coli

Action
In consultation with DWA:
e Stop remedial actions
e Resume normal operation
e Resume normal sampling

Y

Is fault corrected? AND is E. coli

absent for 3 consecutive days

AND is DWA satisfied there is no

remaining contamination?

1

Yes

Y

Action
e Consult DWA
e |ntensify remedial action
e Continue daily E. coli testing
e Increase disinfection
e Consider boil water notice
e Consider alternative supply

*  Inadequate disinfection occurs in the following situations.

e For FACE and chlorine dioxide (criteria 2A, 2B and 3): when the residual in the water leaving the plant is less than 0.20 mg/L for more
than an hour or falls below 0.10 mg/L.

e (Ozone (criterion 4): when the ozone C.tvalue is not achieved.

e UV (criterion 5): when the target UV dose or intensity is not achieved.
e When turbidity or UV transmittance are outside the compliance criteria.
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4.4 Compliance criteria for drinking-water in the distribution
system
A distribution system comprises one or more distribution zones. Compliance is required for each

zone.

Water suppliers must nominate either bacterial compliance criterion 6A or criterion 6B for drinking-
water in the distribution system, and criterion 7A or criterion 7B for drinking-water in a bulk
distribution zone.

Bacterial compliance criterion 6B may be applied to chlorinated water supplies serving a population
greater than 500 and where sufficient disinfectant residual exists in the distribution system for FAC
or chlorine dioxide determination to be permitted in lieu of some E. coli testing; otherwise, bacterial
compliance criterion 6A must be used.

For continuously monitored chlorinated bulk distribution systems, chlorine and/or chlorine dioxide
residual tests may be fully substituted for E. coli tests (criterion 7B).

The compliance monitoring period for bacterial compliance in the distribution system and bulk
distribution zones is one year, except for criterion 7B, which is one day.

Note: In the sections covering distribution systems, the term ‘disinfectant residual’ means FAC in
chlorinated systems, and the sum of the residual chlorine dioxide and any FAC in systems disinfected
with chlorine dioxide.

4.4.1 Compliance criterion 6A for drinking-water in a distribution zone

Bacterial compliance criterion 6A (using only E. coli monitoring) must be used:

e in water supply zones serving a population of up to 500
e when the residual maintained in the distribution system is less than 0.20 mg/L FAC or chlorine
dioxide (measured as ClO.).

To comply with criterion 6A, the following requirements must be met.

1. The water in the distribution system is monitored for the presence of E. coli.

2. The sampling sites and frequency of sampling for E. coli meet the requirements of sections 4.4.3
and 4.4.4 respectively.

3. The number of 100 mL samples in which E. coli is found is equal to or less than the allowable
exceedences listed in Appendix A1.8, Table Al.4.

4. The sampling and analytical procedures comply with section 4.3.6.

4.4.2 Compliance criterion 6B for drinking-water in a distribution zone

Bacterial compliance criterion 6B, using partial substitution of E. coli monitoring by FAC or chlorine
dioxide monitoring, may be used:

e in water supply zones servicing a population greater than 500

e when the residual maintained in the distribution system is at least 0.20 mg/L FAC or chlorine
dioxide (measured as ClO,).
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To comply with criterion 6B, the requirements of section 4.4.1 must be met, together with all of the
following requirements.

1. Eitherthe:

a. water leaving the treatment plant complies with section 4.3.2.1 (criterion 2A) or section 4.3.3
(criterion 3), or the

b. distribution zone is fed from a bulk distribution zone complying with criterion 7B
(section 4.4.7.2).

. The disinfectant residual concentration is monitored in the distribution zone at the sites and

frequencies specified in sections 4.4.3 and 4.4.4.

. The number of E. coli samples substituted by disinfectant residual tests does not exceed 75 percent

of the number specified in Table 4.3a (column 2).

. All samples in the distribution system contain a disinfectant residual concentration of at least

0.20 mg/L, except in occasional areas of low flow where the disinfectant concentration may
diminish to 0.10 mg/L. If the disinfectant residual is found to be less than 0.10 mg/L in any
particular sample, E. coli must be tested for.

4.4.3 Sampling sites for compliance in the distribution zone

The sampling plan must provide geographical coverage of the distribution system and must take into
consideration the following.

1.

All samples must be taken from regular sampling points, such as pumping stations, service
reservoirs and taps within the distribution zone. These sample sites will be allocated site numbers
in the WINZ database.

. Taps installed specifically for sampling purposes, attached directly to a street main and contained

in locked cabinets are preferred to consumers’ household taps.

. The sampling plan must include frequently visited sites to enable some assessment of trends, and

sites visited on rotation to enhance geographical coverage.

For a discussion on sanitary practices during, and the monitoring of, water supply pipeline
construction and maintenance, see the Guidelines, chapter 16.

Drinking-water Standards for New Zealand 2005 (Revised 2008) 35



Table 4.3a: Minimum sampling frequency for E. coli in the distribution zone!

Minimum number of E. coli Minimum number of samples per quarter where disinfectant
samples per quarter with no residual determination substitutes 75 percent of £. coli testing?
disinfectant residual substitution (criterion 6B)
Population served® (criterion 64) E. coli Disinfectant residual
Up to 500* 3 Not applicable Not applicable
501-5000 13 7 93
5001-10,000 16 7 93
10,001-15,000 19 7 93
15,001-20,000 22 7 93
20,001-25,000 25 7 93
25,001-30,000 28 7 93
30,001-35,000 31 8 93
35,001-40,000 34 9 102
40,001-45,000 37 10 111
45,001-50,000 40 10 120
50,001-55,000 43 11 129
55,001-60,000 46 12 138
60,001-65,000 49 13 147
65,001-70,000 52 13 156
70,001-75,000 55 14 165
75,001-80,000 58 15 174
80,001-85,000 61 16 183
85,001-90,000 64 16 192
90,001-95,000 67 17 201
95,001-100,000 70 18 210
100,001-110,000 73 19 219
110,001-120,000 76 19 228
120,001-130,000 79 20 237
130,001-140,000 82 21 246
140,001-150,000 85 22 255
150,001-160,000 88 22 264
160,001-170,000 91 23 273
170,001-180,000 94 24 282
180,001-190,000 97 25 291
190,001-200,000 100 25 300
etc
Notes:

1. Ifthere is any failure to take or deliver samples or to adhere to the specified sampling frequency requirements, resampling must take
place as soon as practicable and the DWA must be advised. The DWA may grant an exemption, if the reasons for the failure are justifiable
(section 3.1.2).

2. When the population increases, additional sampling must be performed so the sampling frequency is that specified for the population
actually present (section 1.6).

3. Testing must be distributed evenly throughout the quarter, be carried out on different days of the week and give a representative
geographical coverage of the distribution system (section 4.4.3). Use calendar quarters: January to March, April to June, July to
September, and October to December. Ninety-three days per quarter means daily.

4. For participating supplies, see section 10.

Additional monitoring must be carried out after the installation of new mains or after connections or repairs in the network reticulation. For
more information, see the Guidelines, chapter 16.
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4.4.4 Sampling frequencies for compliance in a distribution zone

4.4.4.1 Compliance criterion 6A (Escherichia coli monitoring only)

The sampling frequencies for E. coli in drinking-water in the distribution zones are shown in Table 4.3a.
For supplies serving more than 500 people monitoring must be carried out on different days
throughout the week as shown in Table 4.3b.

In order to give 95 percent confidence that no determinand in a supply has exceeded its MAV for
more than 5 percent of the time (section 1.3), a supply needs to be monitored at least 10 times per
quarter (Appendix A1.8, Table A1.4). In the interests of affordability, a lesser level of confidence has
been accepted for communities of up to 500 people. Note that the compliance criteria related to
participating supplies are addressed in section 10.

Table 4.3b: Sampling intervals for E. coli in the distribution zone

Number of E. coli samples Maximum interval between Minimum number of days of the
collected per quarter E. coli samples (days) week used
3 45 2
4—7 22 3
8-12 16 4
13-18 11 5
19-21 8 6
22-30 6 7
31-36 5 7
37-45 4 7
46-60 3 7
61-92 2 7
More than 92 1 7

Note:

The interval between samples is based on the number of E. coli samples, not by the size of the population. For example, if the zone
population is 68,155:

e ifthereis no replacement of E. coli by FAC, 52 E. coli samples are required per quarter (Table 4.3a)
e with 75 percent replacement of E. coli by FAC, this requires:
e 13 E. coli samples per quarter (ie, 52 x 25 percent, rounded up if necessary)
e 156 FAC tests per quarter (ie, 52 x 75 percent x 4).
If 13 E. coli samples are required, the maximum sampling interval is 11 days, with samples to be collected on five different days of the week.

4.4.4.2 Compliance criterion 6B (Escherichia coli plus disinfectant monitoring)
The sampling frequencies for E. coli are determined by the following.

a. (E. colitests specified in column 2 of Table 4.3a if no substitution with disinfectant residual
determination is done) x ([100—percent of E. coli tests replaced]/100).

b. Testing must be carried out on different days throughout the week as shown in Table 4.3b, not
exceeding the specified interval.

The sampling frequencies for the disinfectant residual concentration are determined by the following.

a. (E. coli tests that would be required in column 2 of Table 4.3a if no substitution with disinfectant
residual determination is done) x 4 x [percent of E. coli tests replaced]/100.

b. Disinfectant residual sampling must be carried out at least daily. For some supplies, substitution of
less than 75 percent of E. coli samples will require more disinfectant residual samples to be taken
than is calculated in the equation above.
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Section 4.4.6 discusses transgression and consumer complaint samples.

4.4.5 Sampling and on-site analytical procedures for water in a distribution zone

These procedures are the same as detailed in section 4.3.6.

4.4.6 Remedial actions involving criteria 6A and 6B

Figure 4.2 details the response stages. These requirements may be modified to suit particular
circumstances by agreement with the DWA.

If disinfectant levels fall below 0.20 mg/L (criterion 6B), the cause must be investigated immediately.
If the level drops below 0.10 mg/L or other requirements are not met, E. coli monitoring must be
carried out according to criterion 6A. Criterion 6B monitoring may resume after disinfectant levels
have been restored above 0.20 mg/L for one week.

The response to a positive E. coli sample must include the following steps (see the Immediate Action
box in Figure 4.2).

1. Immediately inform the DWA.

2. Begin collection of daily follow-up samples for E. coli enumeration from the original positive sample
location and also locations downstream from the first positive site.

3. If no fault in the distribution system is immediately apparent and no routine E. coli sample was
taken from water leaving the treatment plant at about the time the positive sample was taken from
the distribution zone, then sample and enumerate E. coli in the water leaving the treatment plant
also.

4. Investigate the possible causes of the positive sample (for suggestions, see Guidelines, chapter 6).

5. Correct any faults found during the investigation.
The required actions must be applied promptly and reported fully.

If any results from follow-up sampling are equal to or greater than 10 E. coli per 100 mL, the DWA
must be consulted immediately and actions required to reduce the risk of illness, such as the issue
of a ‘Boil Water’ notice, increasing the disinfectant dose or flushing the system, must be carried out.
Investigations into the reason for the contamination must be intensified. In this situation, reliance
only on the level of residual disinfectant in the water leaving the treatment plant is not sufficient to
eliminate the plant as the source of contamination.

If any follow-up sample contains one to nine E. coli per 100 mL, the DWA must be informed and
investigations must continue and any faults identified must be corrected.

The required actions must be continued until:

e samples from the treatment plant and the distribution system have tested free of E. coli on three
successive days

e the DWA is satisfied that no further contaminated water remains in the system

e anyremedial action is complete.

Samples collected as a result of a transgression or breach of an operational requirement are not

counted as part of the routine compliance monitoring programme, unless they are collected on a

scheduled sample day, in which case only one sample need be taken on that day and used for both

purposes. Consumer complaint samples are not counted as part of the routine compliance monitoring
programme.
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