Technical Note / ;: Hill |_a bS

Drinking water testing

Testing for potable water purposes is based on the Drinking Water Standards (2022), Drinking Water Quality Assurance Rules
and Aesthetic values.

Taumata Arowai is the water services regulator for New Zealand, and there is more information on all documents listed above,
along with resources for drinking water suppliers and the public on Taumata Arowai’s website,
https://www.taumataarowai.govt.nz/.

For home/farm use the usual tests are based on the source of the water. Note that other tests may be needed in specific
circumstances.

Microbes are the major potential health issue with drinking water. The standard is to test for Escherichia coli (usually referred to
as E coli). If this is found then it indicates that the water may have been polluted with faecal matter, and could contain
pathogenic organisms, viruses, etc. All potable water should have NO E coli (l.e. the report should be <’1”).

Appendix A lists some common problems found with water supplies, and possible treatments.
Appendix B shows an example report.

Source = Groundwater (e.g. from a bore)

Our “Routine Water” (RW) suite covers the most important parameters to characterise the water, highlight any potential health
issues and provide suitable information for designing treatment systems should these be needed. The microbiological test
(Escherichia coli or E coli) can be included if required — very deep groundwaters will not contain E coli, but those impacted by
surface drainage may. See Appendix B for a typical Routine Water Report.

If the water is causing a problem with white smears on glass, then this could be due to high silica levels. As this is not toxic
there are no guidelines for acceptable levels, but our experience shows this can start causing issues at above about
60g m-3. Request a Silica test as well as the Routine Water test.

Source = Surface water (e.g. stream, spring, dam)

The major health risk is microbiological, so the E coli must always be tested for. Some form of treatment will always be
required.

A standard Routine Water Test may also be done, plus turbidity and/or suspended solids, as filtration will always be required as

the first step in treatment. Note that the composition of surface waters can vary considerably depending on the time of year,
rainfall etc., and so several tests over a year may be required.

Source = Rainwater (e.g. from a roof)

Rain has a low pH (about 5.7 because of dissolved carbon dioxide). This means it will be aggressive towards metal fittings such
as copper hot water pipes and elements, and the brass fittings inside taps. Typical symptoms are blue stains on white ware or
blond hair turning green in the shower.

Roof water will always contain bacteria, and these can cause diarrhoea or worse, in some cases. Most people who use
rainwater develop an immunity to the normal bacteria present, but visitors can be affected by the microbes.

Treatment to remove microbes will be required if there are any symptoms in those using the water, or if the water is going to be
used with visitors e.g. grandchildren during the school holidays or for bed-and-breakfasters.

Treatment to raise the pH may be required if staining or corrosion is a problem.
Testing of rainwater is usually not required, but testing after a treatment system is installed can be used to prove that this is

working properly.
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Appendix A

Common chemistry problems with water supplies

Note: Hill Labs staff are unable to provide specific information or services relating to water treatment, other than testing the
water. For information on water treatment, search “Water Treatment” or “Water Filtration” on the internet.

Note that the possible treatment options mentioned below are not an exhaustive list.

1.

10.

Low pH. All rainwater has a low pH (about 5.7) and many groundwaters also. Can be treated by flowing the water
through special granules.

High pH (Rare). Sometimes found with new concrete tanks, will normalise over time. Very high pH can cause problems
with eye irritation.

High nitrate/nitrite. Can be removed by anion exchange resins or reverse osmosis.
High chloride or sulphate. Can be removed by anion exchange resins or reverse osmosis.

High iron/manganese. Perhaps the commonest problem, with low pH. Iron can sometimes be removed to acceptable
levels by oxidation to cause iron oxide (‘rust’) to precipitate, then filtering the precipitate out. More often treatment will
involve chemical oxidation before filtration. Manganese is more difficult to remove than iron. Both can cause staining,
affect taste and blockage problems.

Hard water. Can be treated with a ‘water softener’ (an ion exchange resin) which replaces the calcium and magnesium
with sodium. This will cause the sodium levels in the treated water will go up. Using reverse osmosis doesn’t raise the
sodium, but is much more expensive.

High boron. Can be removed by anion exchange resins or reverse osmosis.

High zinc. Usually from a new bore when the galvanised pipe has not had time to form a stable oxide coating. May
also be from farm supplies using zinc dosing for facial eczema if a back-flow preventer has not been fitted. Can be very
toxic to sensitive plants. Remove with a cation exchange resin or reverse osmosis.

High copper. Usually because the water has a low pH and is dissolving copper pipe/hot water elements. Blue stains
and blonde hair turning green are typical symptoms. First treat the low pH and the problem should disappear. Remove
with a cation exchange resin or reverse osmosis. Stray electric currents have also been found to accelerate copper
pipe corrosion, so check the house electrical earthing if the problem persists.

High silica (over about 60g.m™, but does depend on other chemistry in the water).This can cause white, hard to
remove smears on glass e.g. mirrors or shower doors. Can be removed by anion exchange resins or reverse osmosis.
Not a health issue. There are no official guidelines for silica levels.
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Client: |R J Hill Laboratories Limited Lab Mo: 3366666 DA AP
Contact: | R J Hill Laboratories Limited Date Received: | 18-5ep-2023

Private Bag 3205 Date Reported: 22-5ep-2023

Waikato Mail Centre Quote No:

Hamilton 3240 Order No:

Client Reference: | Routing Water and E_coli
Submitted By: R J Hill Laboratories Limited
Sample Type: Potable Water
Sample Mame: Tap 16-Sep-2023 10:43 am Assthetie .::::j;:b':n
Lab Number: 33666661 Values Values (MAV)
Riutine Water + E.coli profie Kil
Escherchia ool MPH / 100mL | <1 <1
Routine W aber Profile
Turbidity NTU 007 <5 -
pH pH Units 76 7.0-85 -
Tootal Akalirity g/m? a8 Cal0y 34 -
Free Carbon Diaxide gim? at 25°C 15 . -
Total Hardness g/m? a8 Calls 4z < 200 -
Elecirical Conductiity [EC) mSim 17.3 -
Elecirical Conductity {EC) pSiem 173 -
Approx Total Dissolved Salts girr? 116 < 1000 -
Tetal Arsenic i 00012 D.o1
Total Boron gl 021 24
Total Caleium gl 122 . -
Total Copper girr? 00133 =1 2
Tetal Iren iR < 0.0 <03 -
Total Lead gl 0.00145 o.o4
Total Magresiurn girr? 27 . -
Total Manganese iR < 000053 = 0.04 (Staining) 0.4
< 0,10 (Taste)

Total Potassium girr? 31 -
Tetal Sedium it 17.0 < 200 -
Tetal Zinc gl 0.067 <15 -
Chigcride girr? 14.2 < 250 -
Mitrate-N gl 030 . 113
Sailpphate e 20 < 250 -

Mote: The Maximum Acceplable Values (MAY) ane taken from the "Water Services (Drinking W ater Standands for New Zealand) Regulations
2022, published under the authority of the New Zeatand Government-2022. Copées of this publcation are avalable from:
it/ faww legislation. govt rziregulation/public/202 200 16BN ateatiwhel e himi

The standards set Bmils for the concentration of determinands in drinking water. The Maximum Acceplable Values (MAVs) for any

detesrninand must not e excesdad at any time.

The Aesthetic Values ane taken the publicaton, ‘Assthetic Values for Drinking W ater Notice 2022 ssusd by the Water Services Riegulator
("Taumata Arowai™). Aesthetic values specily or provide minimum of maxdmum values for substances and other charactenstics that relate to
the acceptabdity of drinking water to consurmears (such as appearance, taste or odaur).

Mote that the unita: gém* are the sams as mg/L and ppem.

Version: 7

This Laboratory is accredited by International Accreditation New Zeatand (LANZ), which represents
New Zealand in the international Laboratory Accreditation Cooperation (ILAC). Through the ILAC
Mutual Recognition Arrangement (ILAC-MRA) this acereditation iz intemationaly recogniaed.

The tests reported herein have been performed in accordance with the terma of accreditation, with the
exception of tests marked ™ or any comments and interpretations, which are not accredited.
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Routine Water Assessment for Sample No 3366666.1 - Tap 18-Sep-2023 10:43 am

pH/Alkalinity and Corrosiveness Assessment

The pH of a water sample is a measure of its addily or basicity. Waters with a low pH can be corrosive and those with a
high pH can promole scale formation in pipes and hot waler cylinders.

The guideline level for pH in drinking waler is 7.0-8.5. Below this range the water will be corrosive and may cause problems
with disinfection if such treatmeant is used.

The alkalinity of a water is a measure of its acid neulralising capacity and is usually related o the concentration of
carbonate, bicarbonate and hydroxide. Low alkalinities (25 g/m?) promote corrosion and high alkalinities can cause
problems with scale formation in metal pipes and tanks.

The pH of this waler is within the MZ Drinking Water Guidalines, tha ideal range being 7.0 lo B.0.
With the pH and alkalinity levels found, it is unlikely this water will be corrosive towards metal piping and fixtures.

Hardness/Total Dissolved Salts Assessment
The water contains a low amount of dissolved solids and would be regarded as being safl.

Nitrate Assessmeant

Mitrate-nitrogen al elevated levels is considerad undesirable in nalural waters as this alement can cause a health disorder
called methasmaglobinaemia. Very young infants (less than six months old) are especially vulnerable. The "Waler Services
(Drinking Water Standards for New Zealand) Regulations 2022 sats a maximum permissible lavel of 11.3 g/m? as Nitrate-
nitrogen (50 g/m? as Mitrate).

Mitrate-nitrogen was delecled in this water bul al such a low level o not be of concarn.

Boron Assessment
Boron may be present in natural walers and if present at high concanfrations can be toxic to plants.
Boron was found at a low level in this water but would not give any cause for concern.

Metals Assessmeant

Iren and manganesa are bwo problem elemeants thal commonly oceur in natural waters. These elemenis may cause
unsightly stains and produce a brown/black precipitate. lran is not loxic but manganesa, at concentrations above 0.5 g/m 3,
may advarsaly affact health. Al concenirations below this it may cause stains on clothing and sanitary wara.

Maither elamant was delecled in this water, which is a pleasing fealura.
Trealment to remove iron and'or manganese should not be necessary.

Bacteriological Tests

The Drinking Water Standards for NZ state that there should be no Escherichia coli (E coli) in water used for human
consumplion. The prasence of thesa organisms would indicate that other pathogens of faecal origin may be prasent.
Results obtained for Total Coliforms are only significant if the sample has nof also been tested for E cali.

Escharichia coli was nol detected in this sampla.
Final Assessment
All parameters tested for meet the guidelines laid down in the "Water Services (Drinking Walter Standards for New Zealand)

Regulaticns 2022 and the "Assthetic Values for Drinking Water Notice 2022 issued by the Water Sarvices Regulator
(Taumata Arowai”) for waler which is suitable for drinking purposes.
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Summary of Methods
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Sample Type: Potable Water

Test Method Description Default Detection Limit [Sample No

Routine Waler Profile = 1

Filtration, Unpresarved Sample fitration through 0.45um membrane Tilber. = 1

Total Digestion Mitric acid digestion. APHA 3030 E (medified) 237 ed. 2017 - 1

Turbidity Analysis by Turbidity reter. APHA 2130 B 23+ ed. 2017 0.05 NTU 1
{Prodified).

pH pH meter. APHA 4500-H" B 23™ ed. 2017, Mote: It s not 0.1 pH Units. 1
possible to achieve the APHA Maxamurn Storage
Recommendation for this st (15 min) when samples are
analyaad upon receipt at the Ebaratory, and ot in the fleld.
Samphes and Standards are snalysed &t an equivalent [aboratory
temperature (typically 16 to 22 “CL Temperature comgensation
& uged.

Total Akalimity Titration b pH 4.5 [M-alkalinity), autolitrates. AFHA 2320 B 1.0 girn® as CalOy 1
{Prodified for Alalinity <20) 237 ed. 2017

Free Carbon Deoxide Calculation: Trom alalinity and pH, wvalid where TDS i not =500 1.0 giree &t 25°C 1
mglL and alkalindy |s almost entirely due o hydrosddes,
carbonates of bicarbonates . APHA 4500-C0; D 237 ed. 2017.

Total Hardness Calculation frem Calciurm and Magnesiurn. APHA 2340 B 23 1.0 gir? as CaCOy, 1
ed 2017

Elecirical Conductivity (EC) Conductivity meter, 25°C. APHA 2510 B 25+ ed. 2017. 0.1 m3'm 1

Elecirical Conductivity (EC) Conductivity meter, 25°C. APHA 2510 B 23~ ed. 2017. 1 pSicm 1

Approx Total Dissolved Salis Calculation: fram Electrical Conductivity. 2 glm? i

Total Arsenic Mitric acid digestion, ICP-MS, irace [evwal. APHA 3125 B 230 &, 00011 gime 1
2017/ US EPA 200.8.

Total Boron Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 237 ed. DLD0S3 gird 1
2017

Total Calcium itric acid digestion, ICP-MS, race level. APHA 3125 B 237 ed. 0.053 gfm? 1
2017

Total Coppes Miitric acid digestion, ICP-M3, irace [eval. APHA 3125 B 23~ ed. 0.00053 g 1
2017/ US EPA 200.8.

Total Iran IMiitric acid digestion, ICP-M3, irace level. APHA 3125 B 23~ &, 0.021 gdm? 1
2017

Taotal Lead Mitric acid digestion, ICP-M3, trace level. APHA 3125 B 237 ed. U001 1 gt 1
2017/ US EPA Z00.8.

Total Magnesium Mitric acid digestion, ICP-M3, trace level. APHA 3125 B 237 ed. 0.021 gdm? 1
2017

Total Manganesa Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 237 ed. QU053 g 1
2017 /S EPA Z00.B.

Total Potassium Mitric acid digestion, ICP-M3, irace [eval. APHA 3125 B 23 e, 0.053 g/m? 1
2017,

Total Sodium Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 237 ed. 0.021 gim? 1
2017,

Total Zne Nitric acid digestion, ICP-MS, race level. APHA 3125 B 237 ed. 00011 gims 1
2017 7 US EPA 200.6.

Chiloride Filllered sample. lon Chromatography. APHA 4110 B [modified) 0.5 gim? 1
23 ed 2017

Mitrate-h Fillered sample. lon Chromatography. APHA 4110 B (rreodified) 0.05 g 1
237 ed. 2017

Sulphate Fillered samgle. lon Chromalography. APHA 4110 B {modified) 0.5 gim? 1
23 ed. 2007

Eschenchia coll MPM count using Collies 18 (Incubated &t 35°C for 18 hours) 1 MIPR F 100wl 1
and 51 wells. APHA B223 B 237 ed. 2017
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These samples were collected by yourselwes (of your agent) and analysed & received at the kaboraiony.

Testing was complated between 15-Sep-2023 and 21-Sep-2023. For complation dates of indnadual analyses please contact the laboratony.

Samples ane held at the kaborabory after reporting for a length of time based on the stability of the samples and analyies being teated (considering any
preservation used). and the siorage space available. Once the storage peniod is completed, the samples are discarded unbess otherwize agreed with
the customer. Extended storage times may incur addiional charges.

This cartificate of anatysis must not be reproduced, except in full, without the writien consant of the signatory.

Martin Cowell - BSe
Chent Serdces Manager - Environmental
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