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Part A: Land Use Consent Application Pursuant to 
Section 88 of the Resource Management Act 1991 
 

To:     The General Manager 
Horizons Regional Council 
Private Bag 11025  
Palmerston North 4442     
 

Applicant:    Aquifer 182 Limited 
     182-183 Anzac Parade, Wanganui East, Whanganui 

     
Proposal: Aquifer 182 Limited seeks to abstract a daily maximum of 

107m3/day and up to 750m3/week of groundwater from an 
existing Bore #790014 for the purpose of bottling and 
distributing water.  

 
Location: 182 – 183 Anzac Parade, Whanganui East, Whanganui. Grid Ref 

(NZTM) 5580512.6(N): 1776215.4(E)  
 
Legal Description:   Lot 1 DP 2212 
 
Consents Required: Water Permit pursuant to Rule 16-9 of the One Plan – 

Discretionary Activity. 
 

Term Sought A consent period of 27 years is requested to expire in 2045. 
 
Other Consents Required:  Consent from Whanganui District Council is sought to 

undertake a manufacturing activity within the Residential 
Zone. 

   
Consultation: The applicant has consulted with Te Rūnanga o Tupoho iwi. 

The outcome of the consultation has been attached as 
Appendix 2.  

Attachments:  
Appendix 1 Memorandum - Assessment of Environmental 

Effects 

Appendix 2 Consultation Outcome 
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Part B: Assessment of Environmental Effects 

1 Introduction 
This assessment has been prepared in accordance with those matters set out in section 88 and the 
Fourth Schedule of the Resource Management Act 1991.  This statement of environmental effects 
accompanies and forms part of the resource consent application.   

The purpose of this application is to allow for water to be abstracted from an existing bore number 
790014, located at 182-183 Anzac Parade, Whanganui East, Whanganui. 

1.1 Background  

Aquifer 182 Holding Company Ltd (hereon Aquifer Limited), has acquired the property at 182 – 183 
Anzac Parade, Whanganui East, Whanganui (Map 1). There are three existing artesian bores (well 
numbers: 790014, 790160 and 790162) located within the subject site. These bores are connected 
to the existing processing plant on-site via underground pipe lines. The property was previously used 
by Fonterra and Kiwi Dairy Co-op Limited.  

 

 
Map 1: Location of 182-183 Anzac Parade, Whanganui 
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1.1.1 Previous Water Permit 
 

A water permit to abstract groundwater for bottling and distributing water from the bores at 182-
183 Anzac Parade was previously granted in 1993. This water permit authorised the abstraction of 
up to 750m3/day from two bores (790160 and 790014) located onsite. The other bore located at the 
site (790162) was not intended for use as a result of its poorer water quality and low flow rates. This 
bore is at a relatively shallow depth of only 75m compared to the other two at ~240m depth. 

At the time the consent was granted, all three bores were flowing to waste; via the WDC stormwater 
system. The total quantity of water flowing to waste from all three bores was estimated at 
~450m3/day. 

The granted consent was never exercised. All three bores were capped to prevent free-flow to waste 
in 1993.  

1.2 Existing Environment 

There are three artesian bores located within the property at 182 – 183 Anzac Parade, Whanganui 
East, Whanganui. These bores are identified with the following numbers 790160, 790162 and 
790014. The Whanganui River is located approximately 80m from the subject bore 790014 onsite. 
There are numerous other bores existing within the 5km vicinity of the subject site as illustrated in 
Figure 1. Bores with depths greater than 200m, similar to the subject bore (at ~240m depth), are 
highlighted with their reference number in Figure 1 below. 
 

 
Figure 1: Location of wells throughout the wider Whanganui area identified from the Horizons database. 
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Of the three bores located on-site, bores 790160 and 790014 have a depth of ~240m whereas bore 
790162 is at a shallower depth of 75m. There is no current water permit associated with these bores. 
All three bores have been capped since 1993. Details and characteristics of all three bores on-site 
are summarised in Table 1 below.  
 

Bore ID 790014 790160 790162 

NZTM Easting 5580516 5580532.6 5580530.7 

NZTM Northing 1776216 1776218.2 1776219.6 

Elevation 10.5 26.0 27.0 

Depth (m) 237.5 244 75 

Diameter (cm)  10 5 - 

Flow rate 7.26L/s 130m3/day 17m3/day 

SWL +0.03 +3.5 +1.2 

GWL (masl) - 29.5 28.2 

Artesian  Yes Yes Yes 

Shut in pressure 19PSI - - 

Table 1: Existing information relating to the bores at 182-183 ANZAC Parade. 
 
Bore 790014 is located beneath the driveway of the property and is connected to a series of valves 
which can divert flow to either the stormwater system, or to a valve inside the building. A sketch of 
the configuration is provided in Figure 2 below and detailed in Appendix 1.  
 

 
Figure 2: Pipework configuration sketch (not to scale) (Interdrill, 2018). 
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1.2.1 Hydrogeological Setting of Bore #790014 

 
Bore 790014 is located on the northern side of the Whanganui Basin and is underlain by a 
considerable thickness of largely unconsolidated marine deposits. These deposits are over 2000m 
thick and dip gently (2° – 5°) to the south-east; towards the centre of the basin. These deposits 
comprise a wide variety of sediment types, ranging from fine grained siltstone and mudstone, to 
coarse grained sands and limestone (Appendix 1).  
 
It is noted that there is no evidence of a screen within bore 790014. Groundwater appears to be 
entering through the base of the bore; where there is a ~5cm gap between the bottom of the casing 
and the base of the bore. There is no stratigraphic log available for the bore. However, bore logs and 
studies from the wider area indicate that the bore is likely to be screened within the Okehu or 
Maxwell Groups. Aquifers at the base of the Okehu Group, are an important groundwater source on 
the northern outskirts of Whanganui. The Maxwell Group contains many low-moderate yielding 
aquifers, although water quality can be poor because of the presence of vegetation. 
 
A Well Condition Assessment has been undertaken, results of this work are presented in Appendix 
1. A flow test was also undertaken, where the artesian discharge rate was measured over the duration 
of the test. At the start of the test, the flow rate was 9.485L/s. The rate decreased, and then stabilised 
at 7.26L/s after 24-hours. 
 

1.2.2 Neighbouring Bores 
 
As illustrated in Figure 1 above, there are numerous bores located within a 5km radius of the subject 
bore. However, only five bores (Aramoho #780037, Wanganui College #790017, Jockey Club 
#790118, Heloise #790133 and Blueskin #780035) exceed the 200m depth within the area and have 
existing water permits. From these five bores only the Wanganui College bore (790017) has the 
potential to abstract water from the same aquifer unit. 

The bore (790017) is located ~3.5km southwest of the subject bore. This bore has similar 
characteristics to the subject bore 790014. It is an artesian bore, screened between 201-207m with 
a diameter of 4cm. However, the aquifer unit at this depth is unknown. The bore has had long term 
water level monitoring data where water levels are recorded on a monthly basis. The maximum daily 
abstraction from this bore (790017) is 50m3/day. However, it is likely that this sustainable yield is 
limited by the relatively small-bore diameter of 4cm. Groundwater levels (i.e. pressures) have been 
recorded at this bore for about 12 years. After some fluctuations between 2006 and 2009, water 
levels have remained relatively stable over the past 7 years; except for two measurements (one in 
December 2015 and the other in March 2016). 

2 The Proposed Activity 
This application seeks to abstract a daily maximum of 107m3/day and up to 750m3/week (maximum 
1L/s) of groundwater from existing bore #790014 which is located at 182 – 183 Anzac Parade, 
Wanganui East, Whanganui.  The abstracted water would be bottled or used for ice production. 
Initially it is planner to bottle and ice up to 150m3/week, gradually increasing to the 750m3/week as 
the company matures over time. 
 
Initial testing indicates that all water quality parameters tested meet the guidelines set out in the 
Drinking Water Standards for New Zealand (2008), however it is noted that as bottled water quality 
controlled will be in accordance with the Food Act. The stabilised flow rate from the bore was 7.26 
L/s (~627 m3/day). This natural artesian flow rate is suitable to abstract the maximum 1L/s of 
groundwater proposed. A copy of the Assessment is contained in Appendix 1. 
 
There are two other existing bores located within the subject site being 790160 and 790162. These 
two bores have been capped in 1993 and it is not intended to use these bores. 
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The bore is located within the Lower Whanganui Water Management Zone within the Lower 
Whanganui sub-zone (Whai_7). The term sought for this water permit is 27 years which would expire 
in year 2045. This is to be consistent with the common expiry/review date for consents in the Whai_7 
zone.  
 

3 Rules Assessment 

3.1 Horizons One Plan 

Pursuant to Rule 16-9 of the One Plan, the proposed abstraction of groundwater requires a resource 
consent as a Discretionary Activity because the daily volume sought will exceed the permitted 
activity standard of 50m3/day under Rule 16-2.  
 

4 Assessment of Environmental Effects (AEE) 
As part of this application a Memorandum – Assessment of Environmental Effects has been 
prepared and attached as Appendix 1. This memorandum should be read in conjunction with this 
report. A summary of the most relevant points from the memorandum are set out below. 

4.1 Positive Effects 

Aquifer Limited, is a relatively new company (est. 2017) with the aim to abstract 750m3/week of 
groundwater for retail purposes. New jobs will be created locally by the activity thereby contributing 
to the economic wellbeing of the District and Region. 

4.2 Reasonable and Efficient Use 

The applicant aims to bottle and ice the groundwater abstracted for distributing purposes to 
national and international markets. The expected numbers of bottled water are not yet known. 
However, the applicant aims to: 

• Bottle water into a range of plastic bottles sizes (starting at 20L), targeting the restaurant 
and large hotel kitchen market.  

• Bottle water into glass bottles (starting at 250ml) targeting the smaller high-end 
restaurant market.  

• Harvest and pack ICE into consumer packs targeting both retail and food service 
customers. 

The applicant aims to abstract only 150m3/week (i.e. 150,000L/week) of groundwater for the first year 
of the factory in production. It is proposed to gradually increase to 750m3/week after few years of 
the factory in production. The increase in the yield of abstraction to 750m3 per week will be 
determined by the success and demand of the business as it matures overtime.   

All of the water abstracted will be utilised by either bottling or ice production. 

4.3 Effects on Groundwater Levels 

A flow test of bore 790014 was undertaken, where the artesian discharge rate was measured over 
the duration of the test. At the start of the test, the natural artesian flow rate was 9.485L/s. The rate 
decreased, and then stabilised at 7.26L/s after 24-hours.  

The stabilised rate of natural artesian flow is approximately nine times the average rate of 
abstraction proposed. Therefore, abstracting groundwater can be achieved at this bore via natural 
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artesian flow of water without the need of adding pressure to the groundwater through mechanical 
pumps.  

There are only two bores located within a 5km vicinity (Figure 2) of bore 790014 which have potential 
to abstract water from the same aquifer unit. These are bores 790017 and 790160. There is very little 
data pertaining to these bores; however, monitoring of Whanganui College bore (790017) indicates 
that groundwater levels have remained stable over the past 12 years.  

The other bore 790160 is located within the subject property and has been capped since 1993. This 
bore will remain capped as it is not intended to be used for abstraction under this proposal. The 
applicant gives approval to this proposal, for any potential effects on bore 790160 located onsite.  

Overall, given the natural artesian flow is greater than the average rate of abstraction proposed. Bore 
790160 will remain capped and bore 790017 (located ~3.5m from the subject bore) has a limited 
yield of abstraction due to its 4cm diameter. Any adverse effects on the groundwater levels, on the 
neighbouring bores and flow rate are considered to be less than minor.  

4.4 Effects on Groundwater Volumes 

The allocation limit for the Whanganui Groundwater Management Zone is set at 
46,000,000m³/year as calculated in the One Plan.  Of this approximately 62% is allocated currently.  

The proposed groundwater take would not result in overallocation of groundwater in the 
Whanganui Groundwater Management Zone, due to the volume sought being a minor fraction of 
the 46,000,000m³/year allocation standard allowed.  

4.5 Water Quality 

The condition of the Well was assessed and it was found that bore 790014 is in good condition, and 
does not require reconditioning. A sample of water from the bore was also taken for water quality 
and turbidity testing. The full laboratory analysis is shown in Appendix 1. All parameters tested met 
the guidelines set out in the Drinking Water Standards for New Zealand (2008). Abstracting water 
would not be expected to have any effect of water quality.  

Given the depth of the subject bore and the fact that the proposed abstraction rate is less than the 
stabilised artesian flow, it is not expected that there will be any risk of salt water intrusion as a result 
of the proposed abstraction. 

4.6 Effects on Whanganui River  

The Whanganui River is located approximately 80m from bore 790014 and at ~10m lower elevation. 
Bore 790014 is utilising water from a depth of 244m. Given the significant difference in depth 
between the aquifer and the base of the river, and the number of aquitards and other aquifer units 
separating the two, there are unlikely to be any effects from the proposed abstraction on the river. 

On this basis, the effects on surface water from the proposed abstraction fall under the ‘low’ value 
in Table 16.1 of the One Plan.  

4.7 Summary of Effects  

In summary, the abstraction of the sought volume of water is considered to be sustainable. Any 
potential environmental effects of abstracting water at a rate of 750m³/week from the bore located 
at 182-183 ANZAC Parade will be ‘less than minor’. 
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5 Statutory Considerations 

5.1 Resource Management Act 1991 

5.1.1 Part II Assessment 
 
Section 5 - Purpose 

Section 5 describes the purpose of the Act, which encompasses: 

“enable people and communities to provide for their social, economic, and cultural 
well-being and for their health and safety while—  

(a) sustaining the potential of natural and physical resources (excluding minerals) to 
meet the reasonably foreseeable needs of future generations; and  

(b) safeguarding the life-supporting capacity of air, water, soil, and ecosystems; and  

(c) avoiding, remedying, or mitigating any adverse effects of activities on the 
environment. 

Comment:  

The proposed volume of abstraction sought can be achieved in a sustainable manner under natural 
artesian flow as detailed in Appendix 1, and will not result in the overallocation of the groundwater 
resource.  

Section 6 – Matters of National Importance 

Section 6 of the Resource Management Act sets out the matters of National Importance. Council is 
to recognise and provide for these matters in exercising its responsibilities under the Act.   

Comment:  

There are no matters of national importance in relation to this proposal.  

Section 7 – Other Matters 

Section 7 sets out matters that must be given particular regard when considering resource consent 
applications.  Of relevance to this application are: 

(b) the efficient use and development of natural and physical resources; [and] 

(g)  any finite characteristics of natural and physical resources: 

Comment:  

This application seeks to abstract up to 750m3/week of groundwater from existing bore 790014. The 
purpose is to bottle, ice and distribute good quality freshwater from an existing manufacturing 
factory previously used by Fonterra and Kiwi Dairy Co-op Limited. The building and the bore has 
been unused since 1993.  
 
The proposal seeks to utilise existing physical resources. The proposed volume of groundwater 
sought would not result to overallocation of groundwater within the Groundwater Management 
Zone. As water abstracted will be controlled depending on the company’s demand. Water 
abstracted will be bottled or iced for distribution to consumers. 
 
Therefore, the application is considered consistent with Section 7 matters. 

Section 8 – Treaty of Waitangi 
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Section 8 of the Act provides for the Council to take into account the principles of the Treaty of 
Waitangi.  

Comment: 

There are no known Treaty issues relevant to the site or the allocation of water to the applicant. 
Further discussion on the Whanganui River Claims Settlement is set out in Section 7 of this 
application.  

5.1.2 Section 104(1)(b) 

 
This section states that for any application for resource consent, the consenting authority must 
have regard to any relevant provisions of— 
 

(i) a national environmental standard; 
(ii) other regulations; 
(iii) a national policy statement; 
(iv) a New Zealand coastal policy statement; 
(v) a regional policy statement or proposed regional policy statement; [and] 
(vi) a plan or proposed plan 

 
5.1.2.1 National Policy Statement on Freshwater Management 2017 (NPSFM) 

 
Objective B1 
 
To safeguard the life-supporting capacity, ecosystem processes and indigenous species including 
their associated ecosystems of fresh water, in sustainably managing the taking, using, damming, 
or diverting of fresh water. 
 
Objective B2 
 
To avoid any further over-allocation of fresh water and phase out existing over-allocation. 
 
Policy B5 
 
By every regional council ensuring that no decision will likely result in future over-allocation – 
including managing fresh water so that the aggregate of all amounts of fresh water in a 
freshwater management unit that are authorised to be taken, used, dammed or diverted does 
not over allocate the water in the freshwater management unit. 
 
Comment:  
 
The NPSFM directs Regional Councils to include provisions in plan development to promote 
sustainable management of freshwater and avoid over-allocation of resources. 
 
This proposal promotes sustainable use and management of freshwater by taking only what is 
needed. The volume of water sought would not result in over-allocation of groundwater, as it is still 
well within the defined groundwater allocation for the zone as defined in the One Plan.  
 
The One Plan gives effect to the NPSFM. For the reasons set out, the proposed abstraction is 
considered to be consistent with the objectives and policies as well as the overarching intent of the 
NPSFM.  
 

5.2 Operative One Plan 

The relevant regional objectives and policies have been identified as outlined below. They are 
separated into provisions from the Regional Policy Statement and those of the Regional Plan. 
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5.2.1 Regional Policy Statement 
 
The following Objectives and Policies have been identified as relevant considerations for the 
allocation of groundwater resources in the region: 
 
Objective 5-3(b): Water quantity and allocation for groundwater 
 
Water quantity is managed to enable people, industry and agriculture to take and use water to 
meet their reasonable needs while ensuring that:  

i) takes do not cause a significant adverse effect on the long-term groundwater yield 
ii) groundwater takes that are hydrologically connected to rivers, are managed 

within the minimum flow and allocation regimes established for rivers 
iii)  groundwater takes that are hydrologically connected to lakes or wetlands are 

managed to protect the life-supporting capacity of the lakes or wetlands 
iv) the significant adverse effects of a groundwater take on other groundwater and 

surface water takes are avoided 
v) saltwater intrusion into coastal aquifers, induced by groundwater takes, is 

avoided. 
 
Policy 5-12(c): Reasonable and Justifiable Need for Water 
 
Subject to Policy 5-18, the amount of water^ taken by resource users must be reasonable and 
justifiable for the intended use. In addition, the following specific measures for ensuring 
reasonable and justifiable use of water^ must be taken into account when considering consent 
applications to take water^ for irrigation, public water supply*, animal drinking water^, dairy shed 
wash-down or industrial use, and during reviews of consent conditions^ for these activities.  

(c) For industrial uses, water^ allocation must be calculated where possible in accordance with 
best management practices for water^ efficiency for that particular industry. 

Policy 5- 13: Efficient use of water  
 
Water^ must be used efficiently, including by the following measures: 
 

a) requiring water audits and water^ budgets to check for leakages and water^-use efficiency 
as appropriate 

b) requiring the use of, or progressive upgrade to, infrastructure for water distribution that 
minimises the loss of water and restricts the use of water to the amounts determined in 
accordance with Policy 5-12 

c) enabling the transfer of water permits 
d) promoting water storage 
e) raising awareness about water efficiency issues and techniques 
f) requiring monitoring of water takes, including by installing water metering and telemetry. 

 
Comment:  
 
The proposed volume of groundwater sought will not result in an overallocation of groundwater in 
the Whanganui Groundwater Management Zone which is set at 46,000,000m³/year in the One 
Plan, it is understood that approximately 62% has been allocated. No effects are anticipated on the 
Whanganui River.  

This application only seeks to abstract groundwater that will be used bottling and distributing by 
the applicant. It is not intended to abstract 750m3 per week of groundwater immediately after 
obtaining this water permit. It is aimed to abstract only 150m3/week (i.e. 150,000L/week) of 
groundwater for the first year and gradually increase to 750m3/week (i.e. 7500,000L/week) after few 
years of the factory in production. The increase in the yield of abstraction to 750m3 per week will be 
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determined by the success and demand of the business as it matures overtime. All water abstracted 
will be bottled or used for ice production, this is considered to be an efficient use. 

Therefore, the proposal is considered consistent with the above Objective and Policies of the One 
Plan. 
 
Policy 16-7: Saltwater intrusion 
 
Saltwater intrusion along the coastal margins of the Region arising from groundwater takes must 
be managed by the following measures: 
 
b)            In cases where saltwater intrusion might occur, the consent application may be declined 
or the amount of water^ that can be taken must be limited to an amount that restricts the 
likelihood of saltwater intrusion. 
 
Comment:  
 
Given that the aquifer is at a depth of approximately 240m, and is separated from any saltwater 
source by various other aquifers and aquitard units. It is highly unlikely any saltwater intrusion will 
occur from the proposed abstraction of groundwater. Pressure changes within the groundwater 
system are not anticipated. 
 
Therefore, the proposal is considered consistent with the above policy. 
 
Policy 5-20: Overall approach for bore* management and groundwater allocation  
 
(b) Groundwater Management Zones* are mapped in Schedule D. 
 
(c) Total groundwater allocations must comply with the annual allocable volumes for Ground-
water Management Zones* set out in Policy 5-21. 
 
(d) The measured or modelled effects^ of a proposed groundwater take on other groundwater users, 
surface water bodies^ and saltwater intrusion must be managed in accordance with Policies 16-1, 
16-5, 16-6 and 16-7. 
 
Policy 5-21: Groundwater Management Zones 
 
The total amount of consented groundwater allocated from each Groundwater Management 
Zone mapped in Schedule D must not exceed the annual allocable volume for the GWMZ 
specified in Schedule D. 

Comment:  
 
The proposed abstraction will not result in exceeding the annual allocable volume of groundwater 
for the Whanganui Groundwater Management Zone which is set at 46,000,000m³/year in the One 
Plan. This is because approximately 62% of this has been allocated already and the proposed 
abstract will not cause the overallocation of this volume.  
 
The proposal is considered to be consistent with Policies 5-20 and 5-21 of the One Plan.  
 

5.2.2 Regional Plan 
 
Objective 12-2: Consent duration, review and enforcement  
 
(a) The provisions of the RMA dealing with the duration of resource consents, review of consent 
conditions, and enforcement procedures must be implemented in a manner that provides the 
maximum reasonable certainty to resource users, affected parties and submitters. 
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(b) The Regional Council will provide user-friendly consents of appropriate duration and will 
carefully monitor and manage compliance.  
 
Policy 12-5: Consent durations  
 
(a) Other than as provided for under (b), the Regional Council will generally grant resource 
consents^ for the term sought by the applicant unless reasons are identified during the consent 
process that make this inappropriate. 
 
(b) Resource consent^ durations for applications required under ss13, 14 and 15 of the RMA will 
generally be set to the next common catchment expiry date listed in Table 12.1. The dates listed 
in Table 12.1 show the initial expiry or review dates for consents within the catchment. Future dates 
for expiry or review of consents within that catchment must occur again every 10 years thereafter. 
Consents granted within three years prior to the relevant common catchment expiry date may be 
granted with a duration to align with the second common expiry date (that is the number of years 
up to the next expiry date plus 10 years). Dates may also be extended in 10 year increments where 
a term longer than 10 years can be granted after considering the following criteria: 
 

(i) the extent to which an activity is carried out in accordance with a recognised code 
of practice, environmental standard or good practice guideline; 

(ii) the most appropriate balance between environmental protection and 
investment by the applicant; 

(iii) the provision of s128 review opportunities to enable matters of contention to be 
periodically reviewed in light of monitoring and compliance information; and 

(iv) whether the activity is infrastructure^; water^, sewage or stormwater treatment 
plants and facilities; or publicly accessible solid waste* facilities including landfills*, 
transfer stations and resource recovery facilities. 

 
For a consent which is granted for a duration longer than 10 years, review of the consent must 
occur, as a minimum, on the review date in Table 12.1 and every 10 years thereafter until consent 
expiry. Extra review dates may be set in accordance with Policy 12-6. 
 
Comment:  
 
It is proposed to abstract up to 750m3/week from the bore 790014, and all of the water abstracted 
would be used, the manufacturing would be in accordance with appropriate requirements under 
the Food Act. A consent duration of 27 years is sought to be consistent with Policy 12-5. The water 
permit would therefore expire in 2045.  
 
The proposal is considered consistent with objective 12-2 and policy 12-5 f the One Plan.  
 
Policy 16-5: Effects of groundwater takes on other groundwater takes 
 
(a) Consent applications to take groundwater must include pumping tests and hydrogeological 

assessments in order to determine the likely impact on existing groundwater takes in the 
vicinity. 

(b) Consent conditions restricting the rate and duration of pumping must be imposed on new 
takes of groundwater where this is necessary to avoid significant drawdown impacts on 
existing groundwater takes from properly-constructed, efficient and fully-functioning bores in 
the vicinity. A groundwater take is considered to be from a properly-constructed, efficient and 
fully-functioning bore in circumstances where the bore penetrates the aquifer from which 
water is being drawn at a depth sufficient to enable water to be drawn all year (i.e. the bore 
depth is below the range of seasonal fluctuations in groundwater level), the pump and bore 
are adequately maintained, the bore is of sufficient diameter and is screened to reasonably 
minimise drawdown, and the bore* has a pump capable of drawing water from its base to 
the land surface. 
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(c) Consent conditions specifying short-term restrictions on the rate and duration of pumping 
may also be imposed on new takes of groundwater where this is necessary to avoid significant 
drawdown impacts on existing bores that are not properly-constructed, efficient and fully-
functioning, in order to allow sufficient time for such bores to be upgraded or replaced. 

(d) The Regional Council may encourage consent applicants to consider the option of providing 
water to neighbouring properties in circumstances where this would be more practical than 
meeting the requirements of (b) or (c). 

 
Comment:  
 
There are only two bores (790160 and 790017) that currently have the potential to abstract water 
from the same aquifer unit and is located within a 5km vicinity of the subject bore 790014. Of these, 
bore 790160 is located within the subject property. This bore has been capped since 1993 and is 
proposed to remain capped. Bore 790017 has a diameter of 4cm which restricts the yield of 
abstraction from this bore and it is located ~3.5km away from the subject bore. Anticipated 
reduction in flow rate at this bore and the volume of abstraction sought is considered to be less than 
minor.  
 
Therefore, the proposal is considered consistent with the above policy. 
 
Policy 16-6: Effects of groundwater takes on surface water bodies 
 
The effects of groundwater takes on surface water bodies, including wetlands, must be managed 
in the following manner: 

(a) An appropriate scientific method must be used to calculate the likely degree of connection 
between the groundwater and surface water at the location of the groundwater take. 

(b) Subject to (a), the potential adverse effects of groundwater takes on surface water depletion 
must be managed in accordance with Table 16.1. 
 

Comment:  
 
Given the difference in depth between the aquifer utilised by the subject bore and the Whanganui 
River, the number of aquitards and other aquifer units separating two, effects on surface water is 
considered to be less than minor.  
 
Therefore, the proposal is considered consistent with the above policy. 
 
5.3 Summary of Statutory Considerations 

 
The proposed activity is considered to be consistent with all relevant Objectives and Policies of the 
One Plan. 

6 Consultation / Affected Parties 
Based on the AEE, the effects on groundwater and neighbouring water takes is considered to be 
less than minor. No parties have been identified as being affected by the proposed groundwater 
abstraction. 

The applicant has sent a copy of the proposed application to Te Rūnanga o Tupoho iwi with their 
written approval/ comments being sought (Appendix 2). 
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7 Notification  
The Council must follow the steps outlined under Section 95A and 95B of the Resource 
Management Act 1991 (RMA) in order to determine whether to publicly notify an application for 
resource consent. 

Step 1:  Mandatory Public Notification in certain circumstances: YES NO 

Has the applicant requested public notification?    X  

Is Public Notification required under s95C?  X  

Is the application made jointly with an application to exchange 
recreation reserve land under s15AA of the Reserves Act 1977? 

 X  

Step 2: Public Notification precluded in certain circumstances: YES NO 

Does a rule or NES preclude limited notification of the application?   X 

Step 3:  Public Notification required in certain circumstances: YES NO 

Does a rule or NES require public notification of the application?    X 

Are adverse effects on the environment more than minor?  X 

Step 4:  Public notification required in special circumstances:  YES NO 

Do special circumstances apply that warrant public notification?   X 

Has the applicant requested public notification?    X 

Is Public Notification required under s95C?  X 

Is the application made jointly with an application to exchange 
recreation reserve land under s15AA of the Reserves Act 1977?  X 

 
No special circumstances apply. 
 
Section 95B – Limited Notification Analysis 

The Council must follow the steps outlined under Section 95B, in order, to determine whether to 
publicly notify or limited notify an application for resource consent. 

Step 1: Certain affected groups and affected persons must be notified: YES NO 

Are there any affected protected customary rights groups?   X 

Is the activity on, adjacent to or likely to affect a statutory 
acknowledgement area? And; would you consider the person(s) for 
whom the statutory acknowledgement is made to be affected?  

 X 

Step 3: Certain other affected persons must be notified: YES NO 

Boundary activities – is the owner of an infringed boundary considered 
to be adversely affected   X 

Are adverse effects on any person minor or more than minor?   X 
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Comments: 
 
We do not seek the application to be notified as any adverse effects caused by the proposed 
abstraction of groundwater at bore 790014, are assessed in the AEE to be less than minor.  

The Whanganui River is located approximately 80m from bore 790014. It is acknowledged that the 
River is subject to the Whanganui River Claims Settlement Act 2017 (Te Awa Tupua). It is considered 
that there will be no effects on the river due to the difference in depth between the aquifer utilised 
by bore 790014 and the Whanganui River, and the number of aquitards and other aquifer units 
separating the two. However, the applicant has consulted Te Rūnanga o Tupoho iwi with regards to 
the proposed activity. The letter of consultation has been attached as Appendix 2.  

Therefore, Council is not required to publicly notify this consent application under s95A and s95B of 
the Resource Management Act 1991. There are no other rules in the Regional Plan or a National 
Environmental Standard that require the application to be publicly notified. 

8 Summary of Application 
This application is for a water permit for abstraction of 750m3/week of groundwater from bore 
790014 with the purpose of bottling and distributing the water. 

The bore is in good condition, and does not require reconditioning. The stabilised flow rate from the 
bore is ~7.26 L/s (~627 m3/day). This is a natural artesian flow, which is approximately nine times the 
average rate of abstraction proposed.  

The proposal is consistent with all relevant National Policy Statements and Regional plan and Policy 
Statement, and are expected to have a less than minor effect on groundwater levels and allocable 
volumes for the groundwater zone. Potential adverse effects on neighbouring bores is also 
considered to be less than minor.  

On this basis, the application does not need to be notified.  
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Appendix 1: Memorandum - Assessment of 
Environmental Effects (AEE) 

Anzac Parade Bore #790014 

Note: A ‘Well Condition’ assessment summary is attached as Appendix A of this AEE memo.  
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Memorandum 
To Marzuq Asgar 

Copy Jack McConchie & Brenda O’Shaughnessy 

From Ella Boam 

Office Wellington Environmental Office 

Date 30 August 2018 

File 5-WT514.00 

Subject Anzac Parade Bore 790014 – Assessment of Environmental Effects 
 

1 Background 
Aquifer Limited are intending to apply for a resource consent to abstract water from an existing 
bore (#790014) located at 182-183 ANZAC Parade, Whanganui.  The intent is to abstract up to 
750m3/week (i.e. ~107m3/day or less than 1L/s) with the purpose of bottling and distributing the 
water.  

To support a consent application for groundwater abstraction, Aquifer Limited have undertaken 
site investigations to confirm: 

 The source of water to the dairy factory building on the site; 

 The characteristics of the bore (depth, diameter, screen details etc.);  

 Whether the bore is artesian, and the natural flow rate; and  

 Whether the bore is suitable for the proposed use, or would require reconditioning. 

The results of the site investigations are appended to this memo in Appendix A.  

This memo presents a summary of the site investigations and provides an assessment of any 
potential environmental effects of Aquifer Ltd abstracting water at a rate of 750m³/week from a 
bore located at 182-183 Anzac Parade. 

2 Previous Consent  
A water permit to abstract groundwater from the bores at 182-183 ANZAC Parade was previously 
granted to Kiwi Co-Operative Dairies Limited in 1993; the former owners of the property.  Two 
resource consents were granted:  

 A land use consent to bottle and distribute mineral water from a natural spring; and 

 A water permit to take up to 750m3/day from two bores. 

The water permit to abstract up to 750m3/day of water related to two bores on the site; 790160 
and 790014.  These bores were noted as having water with the necessary level of purity suitable 
for bottling.  It was not intended to use a third bore located at the site (i.e. 790162), because of 
poor water quality and low flow rates.  This bore has a depth of only 75m. 
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At the time the consents were granted, all three bores were flowing to waste; via the Whanganui 
District Council stormwater system. The total quantity of discharge from all three bores was 
estimated at ~450m3/day. 

Evidence presented at the consent hearing to assess the environmental effects of the proposed 
groundwater abstraction stated that “No data is available for the three bores which would make 
calculation of the effect of the proposed take on nearby boreholes possible.  The proposed take 
of up to 750m3/day will decrease water levels locally but is unlikely to cause a large impact on 
the regional groundwater regime.”  This assessment and interpretation does not appear to have 
been contested. 

The consent was granted for a term of 25 years, subject to conditions including: 

 Bore 790162 would be capped before 31 August 1993; and 

 The two remaining bores (790014 and 790160) would not be able to free-flow to waste after 
31 July 1994, or after the plant is operational; whichever is sooner.  

The granted consent was never exercised. All three bores were capped to prevent free-flow to 
waste.  

3 Hydrogeological Setting 
The Whanganui area is located on the northern side of the Whanganui Basin and is underlain by 
a considerable thickness of largely unconsolidated marine deposits. These deposits are over 
2000m thick and dip gently (2 – 5°) to the south-east; towards the centre of the basin. These 
deposits comprise a wide variety of sediment types, ranging from fine grained siltstone and 
mudstone, to coarse grained sands and limestone (Phreatos, 2001). 

The generalised stratigraphic sequence in the wider Whanganui area is summarised in Table 3.1. 

Table 3.1:  Summary of stratigraphic layers in Whanganui (Phreatos, 2001). 

Group Lithology 

Shakespeare Sands, shell beds, siltstone, and conglomerates  

Kai-iwi Siltstone, minor shell beds and pumice sands  

Okehu  Siltstone, minor sands, gravels, shell beds and pumice beds  

Maxwell  Siltstone (papa), grit, minor tuff and peat  

Nukumaru Shell beds and fine-coarse sands 

Okiwa Limestone, shell beds and sands 

Numerous aquifers occur throughout the succession of sands, gravels, pumice sands, shell sands 
and fractured rock in the Whanganui area.  Within the central city area, most bores tap the Kai-
iwi Group which contains a major basal pumice sand aquifer and other minor aquifer zones 
(Phreatos, 2001). 

There is no stratigraphic log available for bore 790014 at 182-183 Anzac Parade. However, bore 
logs and studies from the wider area indicate that the bore likely to be screened within the Okehu 
or Maxwell Groups. Aquifers at the base of the Okehu Group, are an important groundwater 
source on the northern outskirts of Wanganui.  The Maxwell Group contains many low-moderate 
yielding aquifers, although water quality can be poor because of the presence of vegetation 
(Phreatos, 2001). 

Regional groundwater flow within all the aquifers is believed to be to the south-southeast, with 
discharge occurring through vertical leakage into overlying aquifers and into the ocean (Phreatos, 
2001). 
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4 Abstraction Bore 

4.1 Setting 

The bore to be used for groundwater abstraction at the 182-183 ANZAC Parade site is listed in 
the Horizons Regional Council database as bore 790014. The bore is located beneath the 
driveway to the property (Figure 4.1) and is connected to a series of valves which can divert flow 
to either the stormwater system, or to a valve inside the building. A sketch of the configuration 
is provided in Figure 4.2. 

 
Figure 4.1: Location of Bore 790014. 

 

Figure 4.2:  Pipework configuration sketch (not to scale) (Interdrill, 2018). 

4.2 Bore Characteristics 

A condition assessment was undertaken of bore 790014 to confirm the characteristics of the 
bore, and to determine whether redevelopment was required.  The details of this assessment 
are presented in Appendix A, and a summary of the bore characteristics is provided in Table 4.1. 

It is noted that there is no evidence of a screen within the bore.  Groundwater appears to be 
entering through the base of the bore; where there is a ~5cm gap between the bottom of the 
casing and the base of the bore. As such, no screen details are provided in Table 4.1. 
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Table 4.1: Bore 790014 summary. 

Bore ID 790014 

NZTM Easting1 5580516 

NZTM Northing1 1776216 

Elevation1 10.5 

Depth (m)2 237.5 

Diameter (mm)2 100 

Artesian Yes 

SWL2 +0.03 

Shut in pressure2 19 PSI 

1  Measured from GIS   2 Measured on site   3 Artesian pressure causing water to flow from well head at ground level.  
Actual height above ground level not recorded.   

A flow test was undertaken, where the artesian discharge rate was measured over the duration 
of the test. At the start of the test, the flow rate was 9.485L/s.  The rate decreased, and then 
stabilised at 7.26L/s after 24-hours. This reduced rate of natural artesian flow is approximately 
nine times the average rate of abstraction proposed.  

At the completion of the flow test, a sample was taken for water quality and turbidity testing. The 
full laboratory analysis is shown in Appendix A. All parameters tested meet the guidelines set out 
in the Drinking Water Standards for New Zealand (2008).  

5 Neighbouring bores 
All known bores (from Horizons’ database) within a 5km radius of the subject bore (circled) are 
shown in Figure 5.1.  Bores with depths greater than 200m, ie. the approximate depth of the 
subject bore, are labelled with their ID.  
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Figure 5.1: Bores within 5km of 182-183 Anzac Parade 

The closest bore to 790014, at a similar depth, is bore 790160. This bore is located on the same 
property as the proposed abstraction bore, and is not in use.  There is no water permit 
associated with this bore.  

Only five of the bores shown in Figure 5.1 have existing water permits; bores 780037 (Aramoho), 
790017 (Wanganui College), 790118 (Jockey Club), 790133 (Heloise) and 780035 (Blueskin). Of 
these, bores 780037 (Aramoho), 790133 (Heloise) and 780035 (Blueskin) are for public water 
supply. They all draw water from the Nukumaru Aquifer at depths ranging from 354-636m 
which is significantly deeper than the subject bore.  The Wanganui College bore is screened 
between 201-207m, however, the aquifer unit at this depth is unknown. The screen depth for 
the Jockey Club bore, at a similar depth of 237m, is unknown. The only bore of relevance is the 
Wanganui College bore which is ~3.5km southwest of 182-183 Anzac Parade and the subject 
bore. 

The Wanganui College bore, 790017, has long term water level monitoring data where water 
levels are recorded on a monthly basis. The screen is set in the lower 6m of the bore (i.e. from 201-
207m) and has a diameter of 4cm. The aquifer tapped by this bore is artesian. The maximum 
daily abstraction from bore 790017 is 50m3/day. However, it is likely that this sustainable yield is 
limited by the relatively small bore diameter (i.e. 4cm). Groundwater levels (i.e. pressures) have 
been recorded is this bore for about 12 years (Figure 5.2).  After some fluctuations between 2006 
and 2009, water levels (i.e. pressures) have remained relatively stable over the past 7 years; except 
for two measurements (one in December 2015 and the other in March 2016). 

Legend: 

      Bores with depths greater than 200m 

      All other bores 

Heloise bore 

Aramoho bore 

Blueskin bore 

Wanganui College bore 

Jockey Club 
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These data indicate that bores at this depth i.e. deeper than about 200m, are currently being 
managed sustainably.  There have been no apparent changes in water level (i.e. pressure) over 
the past 12 years.  

 

Figure 5.2:  Variations in water level (i.e. pressure) in Well 790017 since 2005. 

6 Assessment of Potential Environmental Effects  
The measured stabilised flow rate of the bore indicates that it is naturally flowing at a rate of 
7.26L/s (~627 m3/day); solely under artesian pressures.  This rate is approximately 6 times that at 
which it is proposed Aquifer Ltd will abstract water for bottling (i.e. an average of ~107m3/day).  

The only available longer term water level data, assuming at the Anzac bore and the Wanganui 
College bore are screened within the same aquifer unit, shows that groundwater levels (i.e. 
pressures) have remained stable over the past 12 years.   

The Whanganui River is located approximately 80m from bore 790014 and at ~10m lower 
elevation. Bore 790014 is utilising water from a depth of 244m. Given the significant difference in 
depth between the aquifer and the base of the river, and a number of aquitards and other aquifer 
units separating the two, there are unlikely to be any effects from the proposed abstraction on 
the river. 

It is therefore considered that any potential environmental effects of Aquifer Ltd abstracting 
water at a rate of 750m³/week from bores located at 182-183 ANZAC Parade will be ‘less than 
minor’.  

7 Conclusions  
This assessment supports the following conclusions: 

 Bore 790014 is at a depth of 237.5m. There is no evidence of a screen within the bore.  
Groundwater appears to be entering through the base of the bore; where there is a ~5cm 
gap between the bottom of the casing and the base of the bore. 

 The bore is in good condition, and does not require reconditioning; 

 There is no geological information available for this bore. The base of the bore appears to 
be within a mudstone (papa) formation;  

 All water quality parameters tested meet the guidelines set out in the Drinking water 
Standards for New Zealand (2008); and 
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 The stabilised flow rate from the bore was 7.26 L/s (~627 m3/day).  This is natural artesian 
flow, without the use of any pump.   

 There are only two bores within 5km of the Anzac Parade bore which have potential to 
abstract water from the same aquifer unit. There is very little data pertaining to these 
bores; however, monitoring of Wanganui College bore 790017 indicates that groundwater 
levels (i.e. pressures) have remained stable over the past 12 years.  Given that the proposed 
abstraction rate is approximately 9 times less than the natural artesian pressure, any 
effects on this bore (~3.5km away) is considered less than minor.  

 Given the difference in depth between the aquifer utilised by the Anzac Parade bore and 
the Whanganui River, the number of aquitards and other aquifer units separating the two, 
there will be no effects on the river. 

 It should be noted that, in 1993, a volume of water over four times that of which is now 
proposed to abstract (i.e. ~107m3/day), was flowing naturally to ‘waste’ each day.  More 
recent flow testing of the bore indicates it is flowing under natural artesian conditions at a 
rate of approximately 6 times that at which it is now proposed to abstract. 

 As other consents have been granted since 1993, it is assumed that both the effects of 
abstraction from these bores on those at Anzac Parade (and by inference abstraction at 
Anzac Parade on them) and any cumulative effects have been considered less than 
minor. 

8 References 
Horizons Regional Council (n.d.). Bore logs data request. Received from Stephen Collins, May 

2018.   

Kiwi Co-Operative Dairies Limited (1993). Resource Consent Application and Joint Hearing 
Committee Decision.  

Phreatos (2001). Assessment of Environmental Effects for Proposed Groundwater Abstraction 
from the Aramoho Bore, Whanganui. Prepared for Opus International Consultants.  
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Memorandum 
To Declan Rogers & Geoffrey Murdoch 

Copy Brenda O'Shaughnessy & Jack McConchie 

From Ella Boam  

Office Wellington Environmental Office 

Date 17 July 2018 

File 5WT514.01 

Subject 182 Anzac Parade Bore Condition Assessment 
 

1 Introduction 
Aquifer Limited are intending to apply for a resource consent (water permit) to abstract water 
from an existing bore located at 182-183 Anzac Parade, Wanganui.  WSP Opus has previously 
prepared a memorandum which summarised the existing information, identified additional 
information that is likely to be required to support any consent application, and made 
recommendations regarding further work necessary prior to applying for a resource consent.   

Recommendations for further work included: 

 Identifying the source of water to the dairy factory building; 

 A bore condition assessment to confirm the characteristics of the bore; and  

 Determining whether the bore is suitable for the proposed use, or would require 
reconditioning. 

Interdrill Limited was engaged to complete this work.  The results of their investigation are 
presented in this memorandum.   

2 Bore Condition Assessment  

2.1 Scope of Work  

It was proposed to examine the pipework and valve configurations to determine the source of 
water to the valve inside the building.  When the water supply bore is identified, then;  

 Measure the ‘shut in’ artesian head pressure; 

 Undertake a camera survey to determine the characteristics of the bore including: 

 Bore depth and diameter;  
 Screen(s) depths, lengths, mesh size, and diameters;  
 Condition of the casing and screens (whether any deterioration has occurred); 

 Measure the water level;  

 Collect sample for water quality testing; 
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 Measure the turbidity of the water; and  

 Measure the flow rate. 

2.2 Results  

2.2.1 Water Source 

A preliminary site visit was undertaken on 12 June 2018 to examine the pipework and valve 
configuration, and to determine the source of water to the valve inside the dairy factory.  
Examination of the pipework was facilitated by lifting a series of concrete slabs which cover the 
pipe chamber.   

Observation of the pipework indicates that the flow inside the building is from a single bore; 
identified in the Horizons Regional Council database as Bore #790014.  The bore is located 
beneath the driveway to the property (Figure 2:1 & Figure 2:2) and is connected to a series of valves 
which can divert flow to either the stormwater system, or to the valve inside the building (Figure 
2:3 & Figure 2:4).  A sketch of the configuration is provided in Figure 2:5.  We note that Bore 790014 
has previously been referred to as Bore 4, and is described as such in Interdrill Ltd’s site report 
(attached).  Further sketches are provided in the Interdrill site report.   

 
Figure 2:1: Location of Bore 790014. 

 

Figure 2:2: Bore 790014 and 
pipework leading 
towards building. 

 

Figure 2:3: Valves connecting 
bore, wastewater 
discharge, and supply 
inside the factory. 

 

Figure 2:4: Stormwater outlet 
(inside factory) 

 

 

Bore  

Pipework & 
flow direction 

 
Flow 
from 
Bore  

Enters stormwater 
sump inside building 

Enters building 
to valve / tap 

Sump inside building, 
discharge to stormwater 

Whanganui River 

Dairy 
Factory 



www.wsp-opus.co.nz Page 3 
 

 

Figure 2:5: Pipework configuration sketch (not to scale) (Interdrill, 2018).

2.2.2 Condition Assessment

A condition assessment was undertaken of Bore 790014, on 27 July 2018. This was to confirm the
characteristics of the bore, and to determine whether redevelopment was required. The
condition assessment was completed, by Interdrill Ltd, using a downhole camera; which was run
the entire length of the bore (Figure 2:6).

The characteristics of the bore identified through the camera survey are summarised in Table 2:1,
and observations are as follows:

 The bore head is ~0.2m below ground level (i.e. the thickness of overlying concrete slab)
and ~0.6m above the pipework that connects to the dairy factory building/stormwater
system (Figure 2:7 & Figure 2:9). The upper 0.6m of well head appears to be in poorer
condition than the rest of the bore (Figure 2:8).

 Casing extends from the top of the bore to ~237.45m. The casing is steel, and is in good
condition along its full length (Figure 2:10).

 The joins between casing lengths are in good condition, and are all still welded.

 Some white deposits have built up on the inside of the casing, but these do not appear to
compromise the integrity of the casing.

 There are fragments of rock being transported in the water column from the base of the
bore (Figure 2:11).

 There is no evidence of a screen within the bore. Groundwater appears to be entering
through the base of the bore; where there is a ~5cm gap between the bottom of the casing
and the base of the bore (Figure 2:12).

 Rock is apparent at the base of the bore, which has a gold discolouration in places. The
rock is likely to be mudstone (papa) (Figure 2:13).
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Figure 2:6:  Camera being run down Bore 790014. 

 
Figure 2:7:  Bore head. 

 

Figure 2:8:  Inside bore head (above elbow join). 

  

Figure 2:9:  Elbow join at base of bore head. 

 
Figure 2:10:  Typical view down bore. 

 
Figure 2:11:  Loose debris fragments in water 

flowing to bore surface. 

Down  
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pipework 
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Figure 2:12:  Gap between the bottom of the 
casing and base of the bore. 

 

Figure 2:13:  Rock at the base of the bore with 
‘golden’ discolouration. 

Table 2:1: Bore 790014 summary. 

Bore ID 790014 

NZTM Easting1 5580516 

NZTM Northing1 1776216 

Elevation1 10.5 

Depth (m)2 237.5 

Diameter (mm)2 100 

Artesian Yes 

SWL2 +0.03 

Shut in pressure2 19 PSI 

1  Measured from GIS   2  Measured on site   3  Artesian pressure causing water to flow from well head at ground level.  
Actual height above ground level not recorded.   

 

2.2.3 Flow Test 

A 24-hour flow test was undertaken on 3-4 July 2018, where the discharge rate was measured 
over the duration of the test (Figure 2:14). At the start of the test, the flow rate was 9.485L/s.  The 
rate decreased, and then stabilised at 7.26L/s after 24-hours (Figure 2:15).  

Over the duration of the test, there was no visual evidence of an increase in turbidity.  An Imhoff 
cone was used to observe, and measure, any suspended material which settled.  No material was 
observed during the test, and the water was very clear.   

An odour of ‘sulphur’ was noted while discharging the water.  This is typical of water encountered 
at this depth throughout the wider Taranaki and Manawatu regions. 

At the completion of the flow test, a sample was taken for water quality and turbidity testing. The 
results of the testing are summarised in Table 2:2 and the full laboratory analysis is appended. All 
parameters tested for meet the guidelines set out in the Drinking water Standards for New 
Zealand (2008).  
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Table 2:2:  Water quality results summary.  

Test Unit Result Guideline 

pH pH units 8.4 7.0-8.5 

Total hardness g/m3 as CaCO3 19.1 < 200 

Approx. total dissolved salts g/m3 510 < 1000 

Total copper g/m3 < 0.00053 < 1 

Total iron g/m3 0.04 < 0.2 

Total Manganese g/m3 0.019 < 0.04 (staining) 

< 0.10 (Taste) 

Total sodium g/m3 177 < 200 

Total zinc g/m3 < 0.0011 < 1.5 

Chloride g/m3 9.4 < 250 

Sulphate g/m3 23 < 250 

 

 
Figure 2:14: 24-hour flow test. 

 
Figure 2:15: Flow rate measurements. 

 

3 Conclusions 
The purpose of the bore condition assessment was to confirm the characteristics of the bore, and 
to determine whether it is suitable for the proposed use without reconditioning.  The assessment 
supports the following conclusions: 

 The water following to the valve inside the dairy factory is from a single bore, located 
beneath the driveway to the property.  This is identified as Bore 790014 (Horizons Regional 
Council ID); 

 The pipework from Bore 790014 can divert water either into the dairy factory, or to waste 
via the stormwater system; 

 The bore is ~237.5m deep, is in good condition, and does not require reconditioning; 

 Groundwater is flowing into the bore via a gap between the base of the casing at 237.45m, 
and the base of the bore at 237.50m i.e. a 5cm gap; 

 The base of the bore appears to be within a mudstone (papa) formation;  

 All water quality parameters tested for meet the guidelines set out in the Drinking water 
Standards for New Zealand (2008); and 
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 The stabilised flow rate from the bore was 7.26 L/s.  This is natural artesian flow, without the 
use of any pump.   

Given these characteristics, the bore is in a suitable condition for the abstraction of water.  
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Water Quality Report

Name: ANZAC Parade

Address: c/o lnterdrill, 100 Swansea Road, Stratford

Sample Source & Use: Bore - Domestic consumption

Date Sampled: 03.07.18 Date Received: 04.07.18

Sampled By: Client No: W75860

o Desirable Range for Human consumption is from the "Drinking Water standards for New zealand 2008"
. TurbidityvalueistheDWSNZ(2008) maximumvalue.95%ofturbiditymeasurementsmustnotexceed0.l.NTU.
o Any microbiological result written as <1 means no organisms isolated. Refer to notes attached.
. Sample temperature on arrival 1.1.8'C Sample analysed on arrival.

Lab l

Checked by: ;{ o%,*""/ (Laboratory Manager)

lndustria! Chemistry Services Ltd - 27 Miranda Street - PO Box 345 - Stratford - New Zealand

Phone (06) 76s s976

TEST UNITS RESULTS
DESIRABLE RANGE

pH

Conductivity
Turbidity
Colour
Absorbance 254nm
Alkalinity
Total Hardness

Calcium Hardness
lron
Ammonia
Nitrate
Manganese
Free COz

Sulphide

Odour
Sediment

Ryzner lndex 15oC

Ryzner Index 100oC

TotalColiforms
E. Coli
Non Coliform

TDS mgll

NTU

TCU

mgll CaCO:

mg/l CaCO:

mg/l CaCOa

mell

mgll ttt

mg/l N

mc/l

m8/l

m8/l

nol100m1

no/100m1

no/100m1

8.4
594
0.65
40

0.073
391
22

27

0.02
3.75
<0.5

<0.04
<2.L

Nil detected

Nil detected
Nil detected

8.1
5.2

<t
<L

<1

Human Dairy Hvqiene

(DWSNZ 2008) (NZFSA DPCz)

Stock

(cattle)

6.s - 8.5

less than 5000

less than 5

less than 15

30 - 500

7.0 - 8.s

less than 1000

less than 0.5

less than 10

less than 200

less than 0.2

Iess than 0.3

less than 11.3

less than 0.1

less than 0.05

less than 5

less than 5O

less than

less than less than 1

less than 50

less than 1



Water Quality lmprovement Plan

lnterpretation:

Chemical
Analysis indicates an alkali and soft water, with low iron.
Ammoniaishigh. Thislevel of ammoniawill causethewatertohaveasharptaste,andwill interferewithsterilisingand
cleaning chemicals. The ammonia may be due to the presence of organics. This level of ammonia will cause a high chlorine
consumption, and will form ammonia off-products in the water causing

Turbidity and natural organics are raised. These levels provides a high level of sites onto which bacteria and viruses can

adhere, limiting the effectiveness of sterilisation. This allows hazardous organisms to survive.
The Ryzner lndex indicates that this water will form scales in hot water systems, especially on heating elements, causing loss

of efficiency and eventual element failure.

Microbiological
Analysis indicates the absence of bacteria, and indicates that this water meets Drinking Water Standards for New Zealand

2005 Microbiological Criteria for Drinking Water.

Recommendations

This water is suitable for domestic purposes.

Water for consumption may be boiled to remove ammonia taste, or may be treated by removal with ion exchange cartridge.

Ensure water lines to dwellings and cowshed which are on the same supply headers as a farm supply, have a non return valve
or backflow preventer installed at ALL troughs and tees. This prevents trough water re-entering the supply header.

lndustrial Chemistry Services Ltd - 27 Miranda Street - PO Box 345 - Stratford - New Zealand

Phone (05) 755 5976



Microbiological Water Quality -Notes

Faecal (E.Coli) and Tota! Coliforms

The most important consideration in any water supply is whether the water is safe to drink. The most frequent contributor to
unsafe water is microbiological contamination. A contaminated water supply is unsafe to use without treatment, even though

it may have been used for years without illness. The quality of the contaminated water supply is subject to change at any

moment, and without warning.

Manybacteriaandvirusesaredifficulttopositivelyidentify. Duetothis,indicatorbacteriaareusedwhichareeasiertoisolate
and incubate. This water sample was tested for the presence of Escherichia coli (E. coli). This bacteria is a coliform that
originates in the gut of warm blooded animals, and if present in water provides an excellent and specific indicator of true faecal

contamination of the water sample. Since the intestines are the primary reservoir for many human diseases, it follows that a

water containing E. coli may also contain disease-causing organisms.

The presence of Coliforms is used to establish whether a water supply has been contaminated in the past. When E. coli is

present, the water has more recently been contaminated by human or animal waste, and is a much higher hazard, Faecal waste
is the primary source of microbial contamination that can cause disease.

Note:
t. Thepresenceof anycoliformbacteriainwaterindicatesthatfaecal pathogenscouldbepresentandthatapotentiolheallh
risk exists.

z. Nil levels of E. coli do not indicate the absence of Giardia or Cryptosporidium cysts. These species require special sampling
equipment.

Giardia and Cryptosporidium

Giardia lambliais a single-celled animal, called a protozoaand lives in the small intestine of a host. Cysts are passed in the faeces
of the infected host, and the next host is infected when it ingests cysts in food or water contaminated with faeces. Giardia
causes a disease in humans, symptoms being diarrhea, flatulence, cramps, loss of appetite and weight loss.The disease is
treatable but the source of the parasite should be identified to prevent re-infection.

Giardia is most frequently associated with the consumption of contaminated water. lngestion of as few as one or two cysts
may cause disease and cysts may survive for up to 2 months in water.

Cryotosporidium is a protozoa which causes disease in humans and is found in waterways. lt lives on (or just under) the surface
of the cells liningthe small intestine and oocysts are passed in the faeces. The parasite has only recently been recognised as a
cause of a potentially fatal diseasein humans.

Cryptosporidium is commonly found with Giardia - both in the environment and in disease cases. Many human infections have
been traced to the contamination of drinking water with oocysts from agricultLrral "run-off", as cryptosporidium infect many
animals, including livestock. Other sources are infected swimming pools, and person-to-person contact. Child centers, with a

large susceptible population, frequently report outbreaks.

Giardia was first isolated from NZ waters in 1990, and a recent nationwide survey has revealed Giardia cysts in 19.2%, and

Cryptosporidium in 12.6% of all surface waters tested.



Chemical Water Quality - Notes:

pH
ln dilute solutions (water) pH is proportionalto the concentration of hydrogen ions (H*) in solution. An ion is formed when an element
acquires a positive or negative charge through donating or accepting an electron from another atom, a process which alters its ability
to react with other elements or compounds. The range of pH values is 1 (acid) through to 14 (alkaline) with neutral pH falling at 7. ln

general, water with an acid pH can corrode pipes and fittings and that with an alkaline pH can cause mineral encrustation on pipes and

inkettlesetc. NormallydrinkingwaterpHrangesfrom6.5toS.5units. Levelsinexcessofthisrangecancauseintestinaldisturbances
and high pH reduces the effectiveness of the chlorine disinfection process which destroys pathogenic microbes. Plants and animals

will also suffer if pH varies too much from the normal range. As pH falls, many elements become more available for uptake by plants.

ln many plant species this will result in the build up of toxic material, particularly of heavy metals, which will result in reduced crop
yields or detrimental effects to livestock eating such plants.

Conductivity (Total Dissolved Solids)
Total Dissolved Solids comprises inorganic salts and small amounts of organic matter. Total Dissolved Solids cause changes in taste,
increases water hardness, and contributes to scale formation and corrosion. The level of Total Dissolved Solids is related to Salinity,

and readings of TDS concentration may be converted to Electronic Conductivity. Electronic Conductivity is a measure of a solutions

ability to carry an electric current due to the charged ions (salts) it contains. The higher the TDS (EC) reading the saltier the solution.

The main problem caused by high Total Dissolved Solids in drinking water is its unpalatability. There has been no indication of harmful

effects to people ingesting water containing Total Dissolved Solids at levels in excess of 1,000 mg/l, however tastes become apparent
at 600mg/1. Water containing less than 300 mg/L Total Dissolved Solids is considered excellent quality, ranging down to anything
greater than 12OO me/L being sub-standard. Total Dissolved Solids can cause yield reduction in many crops. Many crops are affected
when TDS levels are as low as 175 mC/L eg. strawberries and beans. Livestock may initially refuse to drink water with high levels of
Total Dissolved Solids, but they will not be harmed drinking water with less than 5000 mg/L TDS. Non-lactating, mature sheep and

acclimatised cattle can take up to 15,000 mg/L TDS in their drinking water. The guideline level for drinking water for human
consumption is 1,000 mg/1.

Turbidity
Turbidityiscausedbythescatteringoflightbysuspendedparticlesinasolutione.g.clay,organicandinorganicmatter. HighTurbidity
levels, apart from making drinking water look unappealing, will reduce the disinfectant abilities of chlorine treatment, and will cause
ultra violet sterilisation to be ineffective. Particles in water can provide sites onto which bacteria and viruses can adhere, limiting the
surface area that the disinfectant can act upon and allowing dangerous organisms to survive and cause illness if ingested. Blue-green

algae, and the toxins they release, may also share responsibility for a portion of the Turbidity reading. These toxins can be fatal to
livestock and humans. Turbidity in water severely inhibits the effectiveness of ultra violet sterilisation. Turbidity in excess of 0.5 NTU

is undesirable.

Colour
Normally water is light blue in colour. Pollution and/or decaying organic matter can impart colour to water. This may render it
aesthetically displeasing and encourage consumers to use other sources of water that may be microbia lly and/or chemica lly unsuitable,
thereby risking disease. Colour can also reduce light penetration to plants and/or animals beneath the surface. Less light will reduce
or stop photosynthesis occurring in aquatic plants which feed numerous micro and macroscopic animals. This can cause a reduction
in species diversity and growth rate. ln extreme cases water stagnation can occur. Colours and dyes from testile plants and other
sources also commonly contain toxic compounds. These can poison aquatic life and accumulate in sediments. The recommended
colour range is less than or equal to 10 TCU (True Colour Units).

l'lardness
The term Hardness refers to a complex mixture of minerals in solution, principally Magnesium and Calcium, which reduce the ability of
water to react with soap and necessitating the addition of large amounts of soap powder in order to achieve a clean wash. lt also

causesscalinginkettles,swimmingpools,boilersetc.reducingtheirlifetime. ThereislittleevidencetosuggestHardnesscauseshealth
problems in humans or animals, in fact high levels of Hardness have been negatively correlated with atherosclerosis. Hard water
supplied to crops by irrigation in arid conditions can have indirect detrimental effects. Hardness changes the permeability of the soil,
and Calcium and Magnesium may be precipitated on the surface as insoluble carbonates. The DWSNZ recommends a drinking water
Hardness level of less than 2O0 mg/L as CaCO:.



lron
lron in drinking water is undesirable as it affects the taste of coffee and tea. lt is unstable in the pH range suitable for drinking water
and precipitates out as a rust coloured silt that stains laundry, plumbing fittings and swimming pool surfaces etc. lron bacteria may

live in high iron environments to form slimes which may rapidly block pipes and pumping equipment. lron may form deposits in milking
equipment allowing bacteria to accumulate. lron is an essential part of human diets and is contained in haemoglobin and many

enzymes in the body. However excessive ingestion of lron can damage body tissues and lron tablets have been the cause of death
when taken by young children, lron salts which precipitate from the water cause clogging problems in irrigation equipment pipes and

tanks. Theseparticlesof lronsaltspresentinirrigationwatercancausedamagetocropsifsprayedonbyoverheadsprinklersystems
as they clog up plant pores, preventing plant respiration and transpiration. The World Health guideline limit for lron in drinking water
is 0.1 mg/1, and the DWSNZ guideline value is 0.2 mg/L Fe.

Alkalinity
Alkalinity is a measure of water's ability to neutralise acid. There are many alkaline substances present in water including; carbonates,
bicarbonates,hydroxides,borates,phosphatesandsilicates. Thesesubstancesareabletocombinewithacidsandnullifytheircorrosive
effect. However,iftheyarepresentinexcessofthelevelsofacid,theymayproducetheirownundesirableeffects,i.e.thesesubstances
can precipitate from the water and form crusts in pipes and within water heaters and kettles called scales. ln time pipes, water heaters,

etc. will clog and become unusable. Since Alkalinity is due to such a complex mix of materials, it is simpler to sum their effects together
and report the concentration as one of the most common contributing compounds Calcium Carbonate (CaCO:). lt must be noted
though that carbonates etc. can be present in a number of forms, Sodium Carbonate in particular makes coffee and tea taste most

unpleasant. High levels of Alkallnity (>400m9/L CaCO:) can also cause stomach upsets in people sensitive to Alkalinity or who are in
poor health. An Alkalinity test will give an indlcation of the water's tendency to form scales. Low Alkallnity in water enables acids
present in water to cause corrosion of pipes and concrete structures. Alkalinity of the range 30-500 mg/L as CaCOs is generally
acceptable, but does not guarantee corrosion or scaling will not occur as these are also related to the pH, Total Dissolved Solids,
Bicarbonate, Calcium levels etc.

Nitrate
Nitrate is the principal form by which plants take up and utilise nitrogen from the environment. lt is used to form amino acids and

structural proteins without which plants would not survive. Nitrogen is commonly added to crops as fertiliser in the form of Urea or
AmmoniumPhosphatewhencropdeficienciesarenoted,ie.yellowingoffoliage. Althoughnitrogenisalsoanessential elementfor
human and animal nutrition, uptake is not possible in the Nitrate form, in fact Nitrate is toxic and may cause death when present in
excessive amounts in drinking water. Formula fed infants are particularly at risk when their bottles are made up using water with a

high Nitrate concentration. A fatal condition, methaemoglobinemia may result in which the baby's blood oxygen carrying capacity is

impaired. Nitrate can also form nitrosamines in the human body which are considered carcinogenic. Animals can also suffer from
methaemoglobinemia, especially ruminant animals. World Health Organisation recommendations for Nitrate concentrations is 10
mg/L as N in drinking water for human consumption. Nitrite is another related compound. lt is an intermediate in the cycling
process whereby organic material (dead animals and plants) containing nitrogen is broken down to small molecules which can then be
reused by plants. lt is also toxic when ingested in excessive amounts. The recommended Nitrite concentration is 1.0 mg/L N.

Phosphate
Phosphates are not considered particularly harmful if ingested, in fact they are a necessary part of human and animal nutrition, forming
an essential part of skeletal structure, enzyme reactions etc. lngested in excessive concentrations, above 100 mg/L they may cause
digestive problems by reducing the effectiveness of stomach acids in digesting food. Phosphates do however react in a complex and
detrimental mannerwiththenaturalenvironment,causingeutrophicationinriversandlakes. Forthisreasontheiruseisdiscouraged
wherepossible,tolimittheamountof Phosphateendingupinwaterways. Moreinconsiderationofenvironmental impactsthanhealth
concerns the European Economic Community has set a guideline level for drinking water at 0.5 mg/L POa.

Ammonia
Ammonialspresentnaturallyinsurfaceand wastewaters. ltsconcentrationisgenerallylowingroundwatersbecauseitadsorbstosoil
particles and is not leached readily from soils. Ammonia is produced largely by deamination of organic nitrogen containing compounds
andbyhydrolysisof urea.ThepresenceofAmmoniainwatermayindicaterecentsewagepollution. Ammoniaisparticularlyharmful
tofishandotherformsofaquaticlife. FishfarmingisanareaofagriculturewhereAmmoniadeterminationisveryimportant. Many
fish, particularly Salmon and Trout, are sensitive to very low levels of Ammonia in water, and some species may be killed by as little as

0.08 mg/L NH:. The chronic effects of Ammonia poisoning of fish include reduced hatching success and slowed growth rates. Ammonia
toxicity is controlled by temperature and pH, the higher the pH and temperature the greater the toxic effects.. Water containing
appreciable levels of Ammonia is unpalatable. Ammonia concentration in drinking water should not exceed 1.5 mg/L., and in
chlorinated supplies should not exceed 0.3 mg/L for the control of chloramine formation.



Manganese
Manganese is regarded as one of the least toxic elements. lt is a necessary dietary element in man, who requires 3 - 5 mg/day to

ensure proper functioning of enzymes, hemoglobin molecules etc. Manganese levels at very low concentrations (0.04 mg/L) can impart

brown or black stains to laundry and plumbing fittings, and above 0.1 mg/L gives astringent and undesirable tastes to drinking water

with, odours and turbidity problems.

Dissolved COz
Dissolved Carbon Dioxide is present naturally as a result of animal respiration, decay of organic matter, and the decomposition of

certain minerals. lt is the major source of acidity in unpolluted water samples. Surface waters typically contain less than 10ppm (mE/l)

dissolved COz, while groundwaters particularly if deep, may contain several hundred ppm.

High levels of COz in surface waters can indicate abnormal organic or mineral decomposition. Measurement of COz is a means of

monitoring the quality of municipal water treatment systems. Dissolved COz is corrosive to water handling equipment, particularly

steam systems. Some COz is desirable as it helps maintain the carbonate equilibrium, thus avoiding the formation of calcite scale on

exposed surfaces.

Sulphide
Sulphide is often present in water in the form of Hydrogen Sulphide, a toxic gas commonly referred to as rotten egg gas. Sulphides

affect enzyme functioning in the human. lt will cause black deposits to be laid down in pipes, on plumbing fixtures and on laundry.

Sulphideshaveanunpleasanttasteandodouratconcentrationsmuchlowerthantoxiclevels, andmaybedetectedatlevelsaslowas
0.0s mgll

Copper
Copper is an essential element for man and is generally considered non-toxic unless present in high concentrations ie. 20 mg/1, when

it can cause vomiting. Copper in water imparts an astringent taste, the taste threshold for Copper in water is between 1 and 5 mg/1.

Copper also has a corrosive action, a concentration of 2 melLwill pit the surface of Aluminium utensils left standing in it, and staining

of laundry will occur at levels above 5 mg/1. Many aquatic organisms are sensitive to Copper. lt is highly toxic to algae and

invertebrates, and has been used extensively in the past to combat blue-green algae blooms. Unfortunately the death of the algae

releases the algal toxins into the water which can still cause illness to humans and animals drinking it. DWSNZ guideline concentration

for Copper in drinking water is 1.0 mg/l.

Magnesium
Magnesiumisanotheressentialelementforall organisms. ltisintegral intheformationofskeletal andmuscletissues. Deficienciesin

dietary Calcium in combination with very high Magnesium levels can cause rickets in man and animals. At very high concentrations,

Magnesiumactsasalaxativetonewusers,thoughtolerancetoMagnesiumiseventuallyacquired. Magnesiumsaltscontributetothe
Hardness of water. Scale formation in heating and steam raising equipment is promoted by the presence of Magnesium salts in the
water, though not to the same extent as Calcium salts. Magnesium also imparts undesirable tastes to beverages. Magnesium salts,

particularly Magnesium Sulphate, at high concentration, can cause scouring or diarrhea in livestock. the Maximum concentrations of
Magnesium in drinking water for horses is 250 mglL, cattle 400 mg/L and sheep 500 mg/1. The concentrations are 250 mg/L or more.

lf Sulphate levels are lower, Magnesium may be acceptable up to a level of 150 mg/1, though at this concentration taste and hardness

are likely to be objectionable.

Zinc
Zincisimportantnutritionallyforthecorrectfunctioningof enzymesystems. Theaveragedailyintakeis12mg. Itisnecessaryforthe
correctfunctioningofvariousenzymesystems. Newbornbabiesandpregnantwomenrequireupto16mgofZincperday. Deficiencies

canresultinretardedgrowthandanemia. ExcessivedosesofZinccancausevomiting,dehydration,electrolyteimbalance,nauseaand
lethargy. High Zinc intakes interfere with Copper and lron metabolism, but also offers some protection against the toxic effects of

Cadmium exposure from the environment. Zinc affects the taste and appearance of water. The taste threshold is 4.3 mg/L as ZnSOa.

When water containing 5 mg/LZn is boiled, a greasy scum will form on top, and will take on a milky appearance if the concentration

exceeds 30 mg/1. Animals can tolerate significant levels of Zinc. The maximum safe level of Zinc in poultry rations is 2,000 mg/kg Zinc'

The recommended drinking water level for livestock is 20 mg/L Zn. The World Health Organisation guideline value for Zinc in drinking

water for human consumption is 5.0 mg/l.



Aluminiunn
Aluminium salts are used extensively in water treatment to coagulate and remove impurities such as colour and turbidity. These

compounds have been chosen as they do not appear to have any deleterious effects on man or animals, however high levels of
aluminium has been associated with neurological disorders such as kidney dialysis dementia and Alzheimer's disease, though this is

not clear. Aluminium can be toxic to plants, particularly in acid conditions. Forthis reason it is not recommended to apply irrigation
water with Aluminium concentrations in excess of 5 mg/1. Lettuce, onions and spinach have been found to be particularly sensitive to

aluminiumtoxicity. Thelimitsforstockdrinkingwaterconcentrationsare;5.0mg/Lforhorses,T,Omg/Lforcattleandl.0mg/Lfor
sheep. The DWSNZ guideline value for Aluminium in drinking water is 0.1 mg/L Al.

Boron
Boron is essentiat for plant growth, but not human nutrition. Though Boron is rapidly assimilated into body tissues it is quickly

eliminatedintheurine. However,excessiveBoroningestionbymancanleadtodigestivedifficultiesanddamagetothecentral nervous

system. Though Boron can increase crop yield in deficiency situations, it can also cause toxicity problems in sensitive plants e.g. citrus

trees. ln general root crops are most Boron tolerant, broad-acre crops and most horticulture crops can be described as semi-tolerant,

while nut, citrus and pome fruit are sensitive to Boron. Boron levels in irrigation water should therefore be limited to 5.0 mg/1. Boron

concentration in ground waters, a frequent source of irrigation and drinking water often has Boron concentration in excess of 4 mg/L.

The concentration of Boron in drinking water for livestock should not exceed 5.0 mg/1, high levels of Boron will cause appetite

suppression and consequent loss of weight in stock. The European Economic Community sets a guideline limit of 1.0 mg/L B in drinking
water for human consumption.

Chloride
Chloride determinations are most useful in the area of assessing salt build-up in swimming pools, boiler waters or determining the
saltiness of brackish waters. Though not normally detrimental to health, high Chloride concentrations may cause problems for
individuals suffering from heart or kidney disease, and may have a laxative effect if taken at high levels. Tea and coffee will taste
unpleasantwhenconcentrationsreach400-500mg/1. ltisdesirablethatdomesticsuppliescontainChlorideconcentrationslessthan
2OO mglL chloride. Crops may exhibit decreased yields if irrigated with water containing even very low levels of Chloride, ee. \75 mg/L
Cl- will limit production of stone fruits, and Tobacco leaves are also very sensitive, 30 mC/L will alter burning qualities of the leaves.

The World Health Organisation recommends a guideline value of 25O mg/L Chloride.

Calcium
Though water Hardness is influenced by numerous minerals, the predominant ones are Calcium and Magnesium. This test parameter
referstothewaterHardnessduesolelytothepresenceofCalcium. CalciumHardnessprecipitatessoapandpromotesscaleformation
inhotwatersystems, leadingtocloggingof pipesandinefficientheating. Calciumisavital macro-nutrientforhumansandanimals. lt
is contained in the skeleton, muscles, nerves, and functions in enzyme systems. Deficiencies result in rickets, dental decay and
osteoporosis. High levels of Calcium fed to livestock can be detrimental, leading to calculus formation and limitations in their ability to
assimilate Phosphorus, another element essentialto bone formation. A guideline limit of L,000 mg/L is recommended for stock drinking
water,withalevel of lessthanT00mgllfor beef cattle,particularlyif highlevelsof Magnesiumarealsopresent. TherearenoWorld
Health Organisation guidelines for Calcium Hardness.

Sulphate
Sulphate is not partlcularly toxic to man as it is poorly absorbed by the intestine, however when ingested as the magnesium salt at
levels in excess of 1,000 mg/L it can have a laxative effect. The minimum lethal dose of Magnesium Sulphate is 200 mg/kg of body
weight. The average 70 kg adult would have to ingest 14 g of Magnesium Sulphate before reaching this level and even then is more
likely to experience the laxative effect mentioned above. Sulphate in water can be acted upon by Sulphate-reducing bacteria. The

acids these bacteria produce can cause localised corrosion in iron, steel and aluminium. High levels of Sulphate can also damage
concrete and cement based materials causing crumbling. The taste threshold for NazSO+ is 200 - 500 mg/1, though other salts have
higherthresholds. VeryhighSulphatelevelscancauseweightlossincattleandtherecommendedlevel forSulphateinstockdrinking
water is 1,000 mg/l. For drinking water for human consumption the DWSNZ guideline is 250 mg/L SO4.



Chlorine
Chlorine is used in the microbial disinfection of drinking water supplies and swimming pools, plus many other applications. The Chlorine
level can be expressed in terms of free Chlorine, combined Chlorine, or the total Chlorine residuals. For the majority of applications,
measurement of the free Chlorine residual is the most useful parameter, as this is a measurement of how much Chlorine is present
which is available to react with organic material. The other measurements detail how much chlorine is bound to other materials and
is therefore unavailable (combined Chlorine), and the total Chlorine level is the sum of free and combined Chlorine measurements. ln
drinking water it is desirable that a free Chlorine residual of 0.2 - 1..O me/L is maintained.

Fluoride
Fluoride is an essential element for groMh and fertility in some animal species, including man. Fluoride is commonly added to drinking
water supplies to prevent dental decay. lt works by reducing the solubility of tooth enamel under acid conditions. The majority of the
Fluoride absorbed by the body is retained in the skeleton, only a very small amount ends up in teeth. ln high concentration it is acutely
toxic to humans, and will cause hemorrhagic gastroenteritis, toxic nephritis and injury to the liver and heart. Over long periods Fluoride
ingested at concentrations of greater than 10 mg/L will cause painful skeletalfluorosis. The lethal dose is two grams of Fluoride. The
usual range of concentrations of Fluoride in drinking water is 0.6 - 1.7 mg/L F.

Ryzner lndex
TheRyznerlndexisacalculation,whichindicatesthepotentialforwatertoeithercausecorrosionortoformscales. AtaRyznerindex
of 6 - 9 the water is stable. Water is considered to be corrosive in drinking water when the stability index exceeds approximately 9 and
to be scale forming when the index is less than 6. At increasing or decreasing stability index the corrosiveness or scaling potential
increases. The Ryzner index is temperature dependent, so that a stable water at ground or room temperature may become corrosive
or scale forming when heated.
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