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INTRODUCTION

My name is Peter Francis Callander. | hold the qualifications of BSc (Geology) from the
University of Auckland and MSc (Earth Sciences) from the University of Waterloo
(Canada). Since 1991 | have been employed as a Senior Hydrogeologist with Pattle
Delamore Partners Limited, an environmental consulting firm specialising in
groundwater and surface water resources. In 1997 | was appointed as a Director of that

firm.

Previously, | had been employed for eight years by the Canterbury Regional Council
(CRC) and its predecessor the North Canterbury Catchment Board (NCCB). During this
time | was involved with all the CRC and NCCB groundwater resource investigations
and field trials. Between 1989 and 1991 | was in charge of the CRC groundwater

section.

In the course of my work, | have been involved in the allocation and management of
groundwater resources for Regional Councils, District Councils and water users for
agricultural, industrial and public water supply purposes. This work has involved the
analysis of numerous pumping tests, assessments of well yields and determining the
effects of groundwater abstractions on other well users and the surrounding
environment, at both local and regional scale. | have carried out numerical modelling
exercises to quantify groundwater resources. Most of this work has been undertaken in
the alluvial aquifers of Marlborough and Canterbury, which have similar characteristics
to the productive aquifers in Horizons Region. | have undertaken groundwater
management work with various regional councils — mostly Canterbury and Marlborough,

and to a lesser extent with Bay of Plenty, Hawkes Bay and Horizons.

| have been an independent hearing commissioner on panels hearing consent
applications for groundwater abstraction in Horizons’ Region, which has included
working on panels with Commissioners Rob van Voorthuysen and Annette Main. | have
completed the MfE Commissioner Training Programme, and hold a current certificate

from the Making Good Decisions Programme.
The evidence | will present to the Hearing Panel is within my area of expertise, except

where | state that | am relying on information provided by another party. | am familiar

with the Code of Conduct for Expert Witnesses and | agree to comply with this code.
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My role in the Proposed One Plan

6. | was not involved in the original drafting of the notified version of the Proposed One
Plan (POP). However, subsequent to its notification, | have been engaged to
provide expert advice on the assessment and management of groundwater issues.
This has included providing a general review of the regional groundwater report
prepared by Mr Hisham Zarour, and on a draft report regarding guidelines for
pumping tests on bores, as well as providing advice on the content of the Policies
and Rules related to groundwater in the publicly notified version of the POP. The
proposed changes to content of the groundwater sections of the POP that | will
discuss have been developed in consultation with other experts on Horizons’ POP

team, particularly Mr Zarour, Dr Jon Roygard and Ms Helen Marr.

Scope of Evidence

7. The scope of my evidence is to provide a general overview of the groundwater resource
and the management issues that arise from its use. | will then provide specific
comments on the groundwater policies in Chapter 6 of the POP and the associated
Rules, namely:

i. Policy 6-21 — Overall Approach for Bore Management and Groundwater
Allocation.

. Policy 6-22 — Bore Development and Management.

iii. Policy 6-23 — Groundwater Management Zones.

iv.  Policy 6-24 — Effects of Groundwater Takes on Other Groundwater Takes.

V. Policy 6-25 — Effects of Groundwater Takes on Surface Water Bodies;

vi.  Policy 6-26 — Saltwater Intrusion.

vii.  Policy 6-6 — Maintenance of Groundwater Quality.

8. I will also comment on the Pumping Test Guidelines that are being prepared to assist

with the implementation of the policies.

2. EXECUTIVE SUMMARY OF EVIDENCE

9. The geology of Horizons’ Region comprises greywacke basement rock that has been
uplifted to form the Ruahine Ranges and Tararua Ranges. Away from the ranges, this
basement rock is overlain by a thick marine sedimentary sequence, and this in turn is
overlain by more recent alluvial deposits that have been formed from the erosion of the

inland ranges and increase in thickness towards the coast.
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10.

11.

12.

13.

The presence of gravelly strata within the alluvial deposits, and some limestone and
shell beds in the marine sediments, are sufficiently permeable that they comprise a
productive groundwater resource that is accessed by water supply bores to provide
drinking water for people and animals as well as irrigation, and commercial and
industrial water supplies throughout the Region. In many parts of the Region, this
groundwater represents a highly productive and good quality water resource that is

utilised from an estimated 9,500 bores across the Region.

Groundwater within the Region also provides a contribution of water to many surface
water features, including rivers, streams, lakes and wetlands; this groundwater seepage

contributes to the values that are attached to those surface water bodies.

Access to the water resource is obtained by drilling bores. Abstraction of groundwater
from a bore results in a lowering of groundwater levels. It is important that these
activities occur within a management framework of Policies and Rules that enable the
use of groundwater to take place in a manner that avoids the adverse effects that can
arise if bores are poorly constructed or if excessive amounts of abstraction were to

occur.

The notified version of the Proposed One Plan (POP) has Policies and Rules that

address the key groundwater management issues; however, in my opinion, some of the

wording of those Policies and Rules in the notified POP are of a general nature and

could be further refined to aid in their implementation. The key policies are:

i. Policy 6-22 Bore Construction and Management

ii. This defines criteria for creating a “properly constructed bore”, which is a bore that
is located and constructed so as to minimise the risk of adverse effects on
neighbouring bores, provides an efficient means of abstracting groundwater, and
does not provide a pathway for contamination to enter the groundwater system.

iii. Policy 6-23 Groundwater Management Zones

iv.  The Region has been split into 10 Groundwater Management Zones and the POP
specifies an annual volume that can be abstracted from each zone. These annual
volumetric limits are a means of managing the widespread cumulative effects of
groundwater abstractions. At present, the estimated quantity of groundwater
abstraction is relatively low, so a conservative annual volume limit can be set.
The proposed limit is based on 5% of the annual average rainfall within each
zone. The numbers in the notified POP are in error due to a miscalculation. That
error has now been corrected, as described in the evidence of Mr Zarour.

V. Policy 6-24 Effects of Groundwater Takes on Other Groundwater Takes
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14.

15.

vi.  When groundwater abstraction occurs, it lowers groundwater levels in the
surrounding area, and this can affect the performance of neighbouring bores.
This policy requires pumping tests to be carried out to assess this effect and
provides criteria to manage the effect so as to protect the reliability of supply for
existing properly constructed bores.

vii.  Policy 6-25 Effects of Groundwater Takes on Surface Water Bodies

viii.  Abstraction of groundwater can cause depletion of surface water bodies that are
connected to groundwater, such as rivers, streams, lakes, and wetlands. This
policy proposes a classification system to determine the significance of the effect
of the proposed groundwater abstraction on surface water bodies and to
determine whether the groundwater abstraction should be subject to surface water
management criteria in addition to groundwater management criteria. There is
insufficient information to gauge the impact of this classification approach on
existing users, therefore it may be that it is best not to apply to existing consent
holders but only to new abstractions.

ix. Policy 6-26 Seawater Intrusion

X. Groundwater abstractions near the sea coast can lower groundwater levels to
such an extent that seawater can move in a landwards direction through the strata
and contaminate the groundwater. Therefore, this Policy specifies testing and
monitoring criteria to preserve groundwater conditions at the coast that prevent

this contamination occurring.

Rules related to groundwater quantity are specified in the POP to support the policies,
with abstractions classified as Permitted or Discretionary. The drilling of bores is a
Restricted Discretionary Activity in the notified POP, although the staff submission
suggests it should be Permitted. In my opinion, some form of site-specific consent is
required to adequately control bore drilling and | suggest this could be achieved as a

Controlled Activity.

Many of the groundwater quantity policies require pumping tests to be carried out on
bores. These tests are an important means of quantifying the effects of groundwater
abstractions and an improved standard of pumping tests is needed in the Region to
properly assess groundwater abstraction issues. Horizons is preparing a pumping test
guideline document and it is important that this is promoted to drillers and consultants
who carry out this work. However, there are so many site-specific variables that affect
how a pumping test should be carried out that it is not practical to have the pumping test
guidelines as part of the One Plan. Therefore, the best approach is for the One Plan

policies to describe what the pumping tests must achieve and for Horizons technical
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17.

18.

staff to work with groundwater users and their advisers to achieve a high standard of
pumping tests; this process will be aided by the publication of the pumping test guideline

document.

An important aspect of the POP is to implement a management framework that protects
groundwater from contamination. Most groundwater contamination risks arise from land
use activities that are set out in policies that describe general land use and specific
discharge activities. However, there is one policy, Policy 6-6, which deals specifically
with groundwater quality. In my view, the wording of this Policy should seek to ensure
the groundwater quality is monitored and activities are controlled at a level that

preserves the existing and future uses and values of the groundwater resource.

BACKGROUND INFORMATION

To set the scene for my evidence, | will briefly summarise my understanding of the
groundwater resources of Horizons’ Region that are to be managed by the POP.

Information on this topic is provided in much greater detail in the evidence of Mr Zarour.

In very broad terms, the geology of the Region has been formed in three main

sequences:

i. The geological basement is predominantly comprised of extremely low
permeability and heavily inundated greywacke strata that have been uplifted by
tectonic forces to form the Ruahine Ranges and Tararua Ranges. These rocks
also occur at depth and underlie the younger geologic strata of the Region at
variable depths.

ii. The basement rocks are typically overlain by fine-grained marine sediments, often
appearing as a low permeability siltstone described in driller's logs as “papa’.
This strata does not generally support groundwater abstraction wells, although
some coarser ground permeable shell beds and limestone layers are present at
discrete locations such as those forming the Nukumaru Aquifer in Wanganui;

iii. In more recent geologic time (over the last 360,000 years), there has been the
creation of alluvial deposits formed by the erosion of the greywacke ranges, a
process that is continuing today. These alluvial deposits are highly variable but
often contain zones where permeable gravelly strata predominate, forming high-
yielding, productive aquifers. These productive water-bearing strata tend to be
thinner close to the inland high country and thicken towards the coast. In the
Tararua District, these deposits fill valleys and flood plains and can extend up to

30 metres thick. In the western parts of the Region (particularly in the lower

Proposed One Plan — Section 42A Report of Mr Peter Francis Callander Page 5 of 49



19.

20.

21.

Manawatu and Rangitikei catchments) their thickness can extend up to several

hundred metres.

These main types of strata and depositional environments and their subsequent uplift by

tectonic forces form four broad categories of the Region’s landforms that are mapped in

Figure 1 (Appendix A), which covers the western deposits of the Region. The deposits

mapped in Figure 1 are:

i. Axial ranges (Ruahine and Tararua) formed from the uplifted greywacke
basement rocks.

ii. Dissected uplands formed from the uplifted marine sediments, which have been
eroded by river processes.

iii. Coastal lowlands. These lowlands are built up by alluvial deposits formed by
erosion of the more centrally located elevated sediments. In addition, shallow
marine sediments that were deposited during inter-glacial times are inter-bedded
into the alluvial strata at some locations. All of these sediments can often be
mantled by fine-grained wind-blown deposits of fine silt (loess);

iv. The plains occur across the western coastal margin of the Region, extending
further inland in the catchments of the Rangitikei River and Manawatu River.
They comprise alluvial deposits throughout most of their area and younger coastal

sand dunes along the western coastal margin.

Within these different types of strata, it is the younger alluvial deposits that have the
greatest potential to form permeable and high-yielding aquifers. They are
heterogeneous deposits, but when dominated by coarse sand and gravel and in
hydraulic connection to a reliable source of recharge, they represent productive aquifers
that are used for groundwater abstraction by approximately 350 consent holders, within

a much larger number (estimated to be approximately 9,500) of smaller abstractions.

The variability within the strata is such that it appears that both laterally and vertically
there are localised zones of permeable and less permeable strata. However,
groundwater is able to move through these zones such that they do not form extensive
and distinct aquifer and aquitard layers. Therefore, the entire vertical extent of alluvial
deposits that includes permeable gravelly zones are best managed as a single
heterogeneous, anisotropic and hydraulically interconnected sequence of strata.
However, on a regional scale, it is possible to laterally define boundaries across the
Region and these have been used to form separate Groundwater Management Zones.
In many cases, these zone boundaries are related to the folding and faulting of the

strata.
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23.

24.

25.

26.

27.

The groundwater receives its recharge from rainfall that occurs directly over the top of
the aquifers and then infiltrates downwards through the soil into the groundwater, and
from losses from rivers and lakes as subsurface seepages where they cross the alluvial

deposits.

Discharge from the groundwater system occurs via the movement of groundwater
offshore into the sea, via seepage into surface water bodies, lakes and wetlands, and
via groundwater abstraction bores. In areas of shallow water tables, the

evapotranspiration of plants and trees can also cause an abstraction of groundwater.

Mapping of groundwater levels from a large number of bores across the Region
provides an indication of regional groundwater flow directions. A map of groundwater
level contours is presented in Figure 2. The direction of groundwater movement is
perpendicular to the contour lines. Figure 2 shows the general pattern of groundwater
movement from the elevated parts of the Region down to the Tasman Sea, which is
consistent with the structural pattern of folding and faulting and the surface water
drainage pattern, all of which are inter-related. There are zones where the groundwater

discharges into the major rivers and coastal lakes, such as Lake Horowhenua.

Long-term monitoring of groundwater levels in bores provides a measure of the balance
between the recharge and discharge components of the groundwater system. Figure 3
shows the network of regularly monitored bores within the Region. The distribution of
these bores is indicative of the main areas of groundwater usage. The records from
these bores typically show a seasonal fluctuation but a generally stable long-term trend.
Seasonally, water levels are lower during summer and early autumn (due to less rainfall
recharge and increased groundwater abstraction), and higher during winter and early
spring (due to more rainfall recharge and less groundwater abstraction). Figure 4 shows

an example of this type of generally stable water level record.

This pattern of generally stable groundwater levels in the long term indicates that at the
present time, the level of groundwater abstraction is in balance with the amount of
recharge entering the aquifer system. As a result, the groundwater resource is available

to be used for a wide range of water supply purposes.
Access to the groundwater resource is obtained by drilling bores and abstraction of

groundwater requires a lowering of groundwater levels in the bore, which causes a

lowering of groundwater levels that extend out into the strata surrounding the bore. This
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29.

30.

31.

creates a drawdown cone of lowered groundwater levels, as shown schematically in

Figure 5.

This lowering of groundwater levels can have effects on neighbouring bores and on
surface water bodies (eg. streams, lakes and wetlands) that are hydraulically connected
to the groundwater table. The change in groundwater levels caused by abstraction can
also induce the movement of areas of poor quality water into a productive water-bearing
strata, causing water supplies to become contaminated, eg. the movement of seawater

into a coastal aquifer.

Therefore, while the groundwater resource is sufficiently plentiful such that its use
should be encouraged, the means by which it is abstracted has the potential to create
adverse effects. These adverse effects are related to:

i. The way in which bores are constructed to abstract groundwater.

ii. The overall quantity of groundwater that is abstracted.

iii. Effects that arise from the lowering of groundwater levels when a bore is pumped,
which can adversely impact on other bores and surface water bodies, or create an
inflow of poor quality water.

This situation requires that water management policies are put in place to ensure that

groundwater abstraction can occur in a way that minimises the risk of adverse effects

occurring on a more than minor scale. The notified POP includes policies and rules that

address these issues, which | comment on in Section 5 and Section 6 of my evidence.

As an overview comment on how groundwater issues are addressed in Plans, it is
important to recognise that our ability to predict and quantify groundwater effects is not
particularly precise. This is because groundwater is a water resource that is largely
unseen, and has a large degree of natural variability but is only observed from
measurements at randomly spaced discrete points where bores have been drilled and
monitored. Therefore, it is often difficult to write policies and rules that precisely quantify
the exact nature of how groundwater effects will be managed. Instead, the policies and
rules can often do no more than describe in general terms the outcome that is to be
achieved, and the specifics of how that will be interpreted in any particular situation will

require the judgement of resource users, Council staff and decision-making bodies.

The notified POP has policies that cover all the relevant groundwater management
issues. However, in my opinion, some of the wording is a bit too general and my
suggested changes are intended to provide resource users and decision-makers with

greater clarity regarding what the policies should achieve. | recognise that even with my

Page 8 of 49 Proposed One Plan — Section 42A Report of Mr Peter Francis Callander



32.

33.

34.

suggested wording changes, some judgement will still be required to implement the
policies and rules, but such a situation is unavoidable when dealing with groundwater

issues.

Key messages

1. Horizons’ Region contains an extensive groundwater resource that is utilised by a
large number of bores.

2. Monitoring indicates that the current level of groundwater abstraction is not
causing any widespread adverse effects.

3. Potential adverse effects can arise from groundwater abstractions at a localised
scale, due to the way in which bores are constructed and due to drawdown
effects. More widespread problems can arise if too much groundwater is
abstracted.

4, The policies and rules of the POP are required to manage these groundwater

abstraction issues.

THE OBJECTIVES RELATED TO GROUNDWATER QUANTITY

Objective 6.3 of the POP deals with water quantity and allocation for both surface water
and groundwater. It is an enabling objective which states that water is to be managed to
enable people, industry and agriculture to take and use water to meet their reasonable
needs. Given the current monitoring data on the Region’s groundwater resources, |
consider that objective appropriately indicates there is more water available to be used

and that use should be enabled.

Objective 6.3 goes on to say that for groundwater, the enabling of its use must occur in

a way that ensures that:

i. Takes do not cause a significant effect on the long-term groundwater yield.

ii. Groundwater takes that are hydrologically connected to rivers, lakes or wetlands
are managed within the minimum flow and allocation regimes established for
those water bodies, or to protect their life supporting capacity.

iii. The effects of a groundwater take on other groundwater takes are managed.

iv. Saltwater intrusion into coastal aquifers, induced by groundwater takes, is

avoided.

Objective 6.3 also requires that water is used efficiently.
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36.

37.

38.

39.

40.

41.

This Objective recognises that groundwater contributes to the Values identified in Table
6.2 of the POP and that access to, and abstraction from, the groundwater resource must

be managed to minimise the risk of compromising those Values.

| consider that Objective 6.3 is an appropriate objective for the groundwater quantity
aspects of the POP and that it provides an adequate focus for the development of

policies to achieve that Objective.

COMMENTS ON GROUNDWATER QUANTITY POLICIES IN THE POP

Section 6.4.3.3 of the POP sets out Policies for Bores and Groundwater. It includes six
policies (6-21 to 6-26) which deal with the management of effects related to groundwater

guantity issues. My comments on each of these policies follow.

Policy 6-21 — Overall Approach for Bore Management and Groundwater Allocation

This Policy serves as a general reference for all other groundwater abstraction policies,
and ensures that all policies in this section must be complied with. | consider this to be
appropriate and have only one minor suggested wording change, that the reference to
“saltwater intrusion” should be changed to “seawater intrusion”, because Policy 6-26
refers specifically to issues at the sea coast, whereas salty groundwater can occur in

other settings, such as in very low permeability sediments.

Policy 6-22 Bore Development and Management

Groundwater bores are the means by which people gain access to the groundwater
resource so that water can be abstracted and/or so that the resource can be monitored.
However, if bores are not constructed and maintained to a sufficiently high standard,
they can lead to inefficient abstraction systems, wastage of water and/or the creation of
a contamination pathway into the aquifer. Therefore, it is important to have a policy that

deals with the construction and management of bores.

Within the bore drilling industry, the term “bore development” refers to a specific process
where the screened section of a bore is cleaned out during drilling, therefore the title of

the Policy should be altered to refer to “Bore Construction and Management”.

The notified policy in the POP makes reference to NZS 4411:2001 Environmental
Standard for Drilling of Soil and Rock, which is the only New Zealand Standard for

drilling and maintaining bores, including the decommissioning of unused bores.
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43.

44,

45,

Therefore, it is appropriate for this Policy to make reference to this standard. However,
the Policy also includes some generalised wording related to ensuring “adequate
separation” from existing bores, avoiding an “over-concentration of bores” and ensuring

a “high degree of efficiency”, without indicating how those situations will be defined.

Groundwater conditions across the Region are so variable that it is not possible to
define these terms with absolute precision; however, in my opinion some re-wording of
the policy to provide a description of some criteria against which these terms can be
judged would be beneficial. For example:
i. Adequate separation from existing bores is a separation distance that avoids or
mitigates effects on the reliability of supply of properly constructed existing bores.
ii. Properly constructed existing bores are bores that are constructed in accordance
with Policy 6-22 and are recorded on Horizons’ groundwater database.
iii. A high degree of efficiency for bore construction is achieved, where:
a. the bore is screened at a depth to make best use of the water bearing
strata;
b. the bore is adequately maintained;
the bore can be pumped to make best use of the available drawdown;
d. wherever possible, measurements of bore yield and drawdown will be used

to assess this efficiency.

This extra wording should help to provide a better understanding of how bores can be

constructed and managed in a way that avoids adverse effects.

Other aspects of Policy 6-22 require bores to be constructed and operated in a manner
that prevents contamination or wastage of water, and that decommissioning of bores
shall be done in a manner that is consistent with the New Zealand Standard NZS
4411:2001. | consider these to be appropriate and necessary components of a robust

bore construction and management policy.

Policy 6-23 Groundwater Management Zones

While specific policies are proposed for the direct drawdown effects caused by
abstraction bores, there are more widespread effects of groundwater abstraction that
are of such a small scale for each individual abstraction that they are difficult to quantify;
however, the cumulative effects of these abstractions can be of a large and adverse

nature. This problem of cumulative effects over a very large scale can be managed by
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47.

48.
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50.

defining annual allocation volumes from within specifically defined Groundwater

Management Zones (GMZs).

Mr Zarour's evidence has described the boundaries of the GMZs that are shown in
Figure 6. The division of the Region into these zones is reasonable, based on our
understanding of the hydrogeologic structure of the aquifers. Policy 6-23 defines those
zones and refers to Schedule C, which lists the volumes that can be abstracted from

them (with numbers that have been changed, as per Mr Zarour’s evidence).

| suggest altering the wording of the Policy’s aim to make it clear that Schedule C lists
an annual volume within each zone that is available for allocation, and that those
volumes are not to be exceeded throughout the term of this Plan, although they can
obviously be altered by implementing a Plan Change process. | also suggest that the
Policy should clearly state that groundwater abstraction consents should include
conditions that define an annual volume, so it is clear what quantity of water each
consent contributes to the annual total for each zone. Groundwater consent conditions

should also define the peak abstraction rate and the maximum daily abstraction rate.

The annual allocatable volume numbers in the modified version of Schedule C are
based on 5% of the average annual rainfall within each zone. A ballpark indication of
aquifer recharge would estimate that approximately 30% of rainfall reaches the
groundwater. In addition, the aquifers receive additional recharge from seepage losses
from some sections of surface water bodies. Therefore, a GMZ allocation limit of 5% of
average annual rainfall is approximately 10-15% of the average annual groundwater

recharge.

Current estimates of groundwater abstraction indicate that 0.04-1.6% of average rainfall
is currently allocated within each zone (Zarour, 2008). Figure 7 provides a graph
showing the current estimated groundwater abstraction and the estimated allocation
limits of 3% or 5% of rainfall recharge. Not surprisingly, this low rate of current
groundwater usage is not showing any sign of causing large-scale effects on the
groundwater resources, as indicated by the generally stable groundwater levels referred

to in Paragraph 3.9 of this evidence, with Figure 4 as an example of that pattern.

An increase in abstraction up to 5% of average rainfall is a significant change from the
current abstraction situation, but is considered to be a reasonable limit to set for the

current Plan based on the following guidelines:
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54.

i. A Ministry for the Environment (MfE) report entitled Groundwater Resource
Management: Information Gaps Analysis (September 2001) recommends that a
conservative allocation of sustainable groundwater abstraction could be 20% of
annual rainfall. The proposed limit of 5% in the POP is well below this criteria.

ii. The Proposed National Environmental Standard on Ecological Flows and Water
Levels identifies criteria for the potential degree of hydrological alteration from
groundwater allocation. Their criteria are:

a. Low — up to 10% of recharge.
b. Medium — 11-25% of recharge.
C. High — over 25% of recharge.

As noted in Paragraph 5.12, the allocation limit of 5% of average annual rainfall is

estimated to be about 10-15% of average annual recharge, placing it in the low-medium

classification of the proposed NES. The supporting document for the NES suggests its

guidelines are conservative.

Based on that information, | am of the view that annual allocation limits of anything from
3% (which corresponds to around 6-9% of average annual recharge) to 5% of the
average annual rainfall within each GMZ is a suitable balance between allowing a
reasonable level of increase above the currently abstracted quantities, while ensuring

that no large-scale adverse cumulative effects occur.

An alternative approach that could be considered would be to set the limit at a
proportional increase of the current estimated usage, such as a doubling or trebling of

the current usage as a limit for the life of this Plan.

While there are various options on which to base the annual allocation limit, the
available guidelines indicate that a limit of up to 5% of average annual volume should
not cause adverse effects that are more than minor over a large scale; it also sends a
positive message that the groundwater resource is available for future allocation,
provided that the localised potential adverse effects can be avoided, remedied or
mitigated. Such an approach would seem consistent with the enabling concept of
Objective 6.3

Policy 6-24 Effects of Groundwater Takes on Other Groundwater Takes
When groundwater abstractions occur, they create a localised drawdown in the

groundwater levels in the surrounding area. This drop in groundwater levels can

adversely affect the ability of neighbouring bores to operate effectively. The adverse
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effect can arise either from the drawdown effects of a single bore (Figure 5a), or due to
the cumulative drawdown effects of several bores. Therefore, a policy is required to

manage this potential adverse effect.

The current wording of the notified Policy 6-24 provides a good description of what is to

be achieved, but some more specific guidance would improve the Policy.

Clause (a) refers to a general requirement for consent applicants to carry out pumping
tests. This is appropriate and could be made more specific by stating that the purpose
of such tests is to define aquifer conditions and hydraulic parameters, provide
information on bore efficiency, and enable modelling and assessment of potential

drawdown interference between bores.

Clause (b) notes that restrictions on consented abstraction rates may be required to
avoid significant drawdown impacts. This is also appropriate; however, it is not clear as
to what the term “significant drawdown” actually means. That part of the Policy could be
re-worded to define a specific magnitude of drawdown effects that needs to be
considered. The suggested criteria is 0.5 m of drawdown with a 100-day pumping
period (as may occur during a dry summer period). This is also a period of sufficient
duration that most drawdown effects will have reached a relatively stable level. A
second limiting criteria is proposed such that the assessment of those direct drawdown
effects need only consider abstractions within a distance of 3 km, which is a distance
over which most drawdown effects of any significance should occur. The 0.5 m
drawdown and 3 km distance are filtering criteria to ensure that the assessments of
effects focus on the major contributors to drawdown interference. However, they do not
necessarily represent an adverse effect. The overall criteria should be that restrictions
should only be imposed if those bores that are likely to create the largest drawdown
effects (ie. located within 3 km and more than 0.5 m over 100 days) create a more than

minor reduction in the reliability of supply for neighbouring bores.

I do not think it is feasible to define the term “a more than minor reduction in the
reliability of supply” with any more precision, because the meaning will be quite difficult
for public water supplies, irrigators and commercial and industrial water users, and will
also depend on each individual system and its alternative or reserve supply capacity.

This is a matter that will need to be judged on a case-by-case basis.

The notified POP uses the term “good quality bore”; however, in my opinion, it would be

better to use the term “properly constructed bore”. The notified version of clause (b)
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also defined criteria for what a properly constructed bore is; however, Policy 6-22 may

be more appropriate location for those criteria.

Clause (c) allows for a time delay on the full implementation of new abstractions so as
to allow existing users who may be adversely affected to upgrade their bores. This is
appropriate, but similar refinements in the wording of clause (c) are required to be

consistent with the comments | have made regarding clause (b).

Clause (d) encourages consent applicants to consider providing an alternative water
supply to affected parties as a reasonable mitigation option to address the issues raised

in clauses (b) and (c). | consider this to be an appropriate part of this Policy.

I have considered alternative wording options for Policy 6.24 that would be more clear-
cut in their implementation with regard to the definition of reliability limits or acceptable
magnitudes of drawdown interference. For example, rather than use the term “a more
than minor reduction in reliability of supply”, the Policy could say “to ensure water is
reliably available every nine years out of 10”. However, whether or not that is an
acceptable level of reliability will vary considerably between different groundwater users.
It might be acceptable for some irrigators, but not for a public water supply or industrial

user.

Similarly, the acceptable magnitude of drawdown interference between bores could be
defined. For example, the Policy could state that the cumulative drawdown interference
between bores should not exceed 20% of the available drawdown via properly
constructed bores (with the remaining 80% of drawdown available for the bore’s own
operational requirement). However, whether or not an allowance of 20% drawdown
interference represents an adverse drawdown interference effect will be completely
variable between different groundwater users. Therefore, in my opinion, any precise
definitions or these criteria should not be absolute, and | prefer the more descriptive

approach that can be applied on a case-by-case basis.

Policy 6-25 Effects of Groundwater Takes on Surface Water Bodies

The drawdown effect caused by groundwater abstractions can impact on surface water
bodies in the vicinity, including rivers, streams, lakes, and wetlands, as shown

schematically in Figure 5b. Therefore, it is necessary to have a policy that deals with

this direct interaction between groundwater and surface water.
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For those situations where groundwater abstractions affect surface waterways, there is
typically a gradational impact, depending on the degree of hydraulic connection between
the bore and the surface waterway. A particularly useful reference for quantifying those
effects is Guidelines for the Assessment of Groundwater Abstraction Effects on Stream
Flow (Environment Canterbury report R00/11, ISBN 1-86937-387-1, First Edition, June
2000) and could be referenced in a revised wording of clause (a) of this Policy, or similar

guantitative methods.

While the terminology in many of the documents on this topic refers to “stream
depletion” or effects on “stream flow”, the calculations that are carried out can be used
to define the proportion of water from the bore that is drawn from a surface water body.
By reporting the effect in this way, as a proportion of the bore abstraction rate, the
assessment and criteria in this Policy can also be relevant for groundwater abstraction
effects on all surface water bodies, including lakes and wetlands. However, those effects
are likely to require numerical modelling assessments if there is a need to determine the
proportion of water that is drawn from the surface water bodies as a result of

groundwater abstraction.
Therefore, the classification of surface water depletion effects is best achieved by
quantifying the loss of surface flow that is estimated to occur as a proportion of the

groundwater pumping rate, over a fixed time period for comparative purposes.

It is suggested that the following five classifications could be utilised within Policy 6-25.

Table 1. Classification of Surface Water Depletion Effects

Classification of Magnitude of Potential Effect on  Management Approach

Ground-water Surface Water

Effects on Surface

Waters

Class 1: Riparian Any groundwater abstraction The groundwater abstraction is
screened within the geologically subject to the same restrictions as
recent river bed strata of a surface | a surface water abstraction, unless
water body. there is clear hydrogeological

evidence that demonstrates that
the effect of pumping will not
impact on the surface water body.

Class 2: High The surface water depletion effect | The groundwater abstraction is
is greater than the “Negligible” subject to the same restrictions as
classification and calculated as a surface water abstraction.

greater than or equal to 90% of the
maximum consented groundwater
pumping rate after seven days of
pumping, or greater than or equal
to 50% of the average groundwater
pumping rate after 100 days of

pumping.
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Classification of
Ground-water
Effects on Surface
Waters

Class 3: Medium

Magnitude of Potential Effect on
Surface Water

The surface water depletion effect
is greater than the “Negligible”
classification and calculated as
less than 50% and greater than or
equal to 20% of the groundwater
pumping rate after 100 days of

pumping.

Management Approach

The calculated loss of surface
water is included in the surface
water allocation regime, but no
specific low flow restrictions are
imposed on the groundwater
abstraction because the effect is
not direct.

Class 4: Low

The surface water depletion effect
is greater than the “Negligible”
classification and calculated as
less than 20% of the groundwater
pumping rate after 100 days of

pumping.

No surface water management
rules required because the effect is
small and delayed.

Class 5: Negligible

The effect is not classified as
riparian and the calculated surface
water depletion effect after 100
days pumping is less than either
1% of the minimum flow for the
surface water body or 5 L/s
(whichever is the smaller).

No surface water management
rules required because the effect is
small. This dispensation for small
abstraction effects recognises the
uncertainties associated with trying
to quantify surface water depletion
effects.

Both the seven-day and 100-day pumping periods are used for the assessment of “high”
surface water depletion effects because they describe two different circumstances
(short-term or long-term pumping) where groundwater pumping could affect surface
water bodies. However, if the effect falls into the “medium” or “low” categories, then
short-term pumping effects will not be significant and only the 100-day pumping effect

needs to be considered for the classification of the effect.

The exact cut-off values to be used for these different surface water depletion
management categories is a matter of judgement as to the most reasonable basis for
implementing the different levels of management restrictions. Figure 8 shows an
example of the different surface water depletion effects for the proposed high, medium
and low categories, and the effects of a requirement for them to cease pumping after
they had been operating for 100 days — which could be the situation if low-flow
restrictions were imposed during February of an irrigation season that commenced with
regular pumping in November. The plot demonstrates that no immediate benefit to the

stream is achieved by turning off the “medium” and “low” abstractions.

It is important to recognise the potential implications of including groundwater
abstractions in the surface water allocation regime. For example, if the surface water
core allocation block is fully allocated, this Policy could end up preventing groundwater

abstractions in some areas, or conversely it could cause a surface water core allocation
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block to be fully allocated and prevent any further surface water abstractions. There is
insufficient information available to reliably judge the implications of this policy on the
existing water allocation situation within the Region. For that reason, it should be
considered whether this management approach for surface water depletion by
groundwater abstractions could only be applied to consent applications for new
abstractions that are lodged after the date that Policy 6-25 becomes operative, and not
be applied retrospectively to existing consent holders or to applications to replace

consents that have previously been exercised.

The use of quantified surface water depletion effects within the policy criteria will require
detailed assessments of surface water depletion effects for many groundwater
abstraction consent applications. Such assessments are not always clear-cut and can
result in different outcomes from the analysis of different experts. Such differences of
opinion are not uncommon when it comes to quantifying groundwater effects. If two
differing opinions appear to be equally credible, then a precautionary approach would

suggest that the more conservative interpretation should be favoured.

For that reason, | have considered an alternative approach to assessing individual
stream depletion effects that would be more straightforward and simpler to implement.
This involves the specification of clearly defined zones around surface water bodies.
For example:

a. All abstractions within a specified distance from a surface water body and less
than a specified depth shall be managed as a surface water abstraction. This is
the approach that is currently adopted in the Oroua Water Allocation Plan.

b. All abstractions between specified distances from a surface water body and less
than a specified depth range shall be included in the surface water allocation
block, but shall not be subject to low flow restrictions

C. A groundwater abstraction can be exempt from these surface water management
requirements if there is a clear hydrogeological basis that demonstrates the effect

of pumping will not cause a more than minor effect on the surface water body.

The definition of these zones is administratively much simpler, but technically less
correct. Therefore, | prefer an approach which requires an assessment of the actual

effects that arise from each groundwater abstraction.
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Policy 6-26 Saltwater Intrusion

Under natural groundwater flow conditions, there is an interface between fresh
groundwater (derived from inland recharge from rainfall and stream seepage) and saline
groundwater (derived from the sea). Groundwater abstractions near the sea coast can
lower groundwater levels to such an extent that seawater can move into an aquifer, as
shown schematically in Figure 9. The movement of seawater into an aquifer can create
a potentially serious, large-scale, long-term and possibly irreparable contamination
problem. Bores that become affected by seawater contamination could become
unuseable for abstraction purposes.  Therefore, a policy is required to address this

issue.

Policy 6-26 relates to intrusion of saline water from the sea and therefore might be
better termed “Seawater Intrusion” to differentiate it from other possible sources of

saline water, as might occur in some of the Region’s older strata.

The risk posed by seawater intrusion is difficult to define because, until signs of saline
water are observed in monitored boreholes, it is unclear how great the risk is. For
comparison, in the case of surface water depletion effects, which are covered in Policy
6-25, the location of the surface water bodies is known and, in some situations, the
effects of pumping can be directly observed. In contrast, the location of the position of
the seawater interface within the underground strata is not directly observed in most
cases and its response to pumping cannot be directly monitored. Therefore, recognising
this uncertainty, a balance needs to be struck between protecting the resource while not
unreasonably restricting groundwater development, in recognition of the enabling

approach of Objective 6.3.

This balance can be achieved by incorporating monitoring of groundwater levels and the
electrical conductivity of groundwater along the coastal margin, as part of the
management approach and setting guideline criteria related to the monitoring that is
undertaken. The electrical conductivity of the water is a parameter that can be
measured by a field meter. It can also be measured by laboratory analysis, and if the
analysis was to include measurements of the concentrations of anions and cations, it
can be used to provide a measure of the mixture of fresh groundwater and any

components of more saline groundwater.

Clause (a) of Policy 2-26 defines a zone within 5 km of the coastline within which

pumping tests must be undertaken to assess the level of drawdown at the coast, and to
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help in the definition of aquifer characteristics in this coastal environment. The definition
of a 5 km zone appears reasonable based on the extent of drawdown effects that can
occur in some coastal aquifers with low storage coefficients. | suggest a slight
adjustment to wording of this Policy so as to better describe the purpose of the
investigation, which should be to determine the level of drawdown at the coast, and the
contribution of that drawdown to increasing the risk of seawater intrusion. Such an
assessment can also be used to define the “critical discharge” of a coastal abstraction

well.

Clause (b) defines situations where consent applications could be declined; however, in
my opinion the notified wording of clause (b) is somewhat ill-defined as to what the
cases are “where salt water intrusion might occur”. Alternative wording for clause (b),
which is related to the risk of seawater intrusion, would better reflect the approach that

should be taken to evaluate this issue.

Clause (c) describes monitoring requirements, which should include both groundwater

levels and electrical conductivity.

| suggest adding a clause (d) to provide guidance on what water levels should be
maintained along the coastal margin. This should be based on a well-known and
conservative groundwater criteria, referred to as the Ghyben-Herzberg approximation,
which indicates that when groundwater levels are at an elevation above mean sea level
that is more than 1/40th of the elevation of the depth at which groundwater is used in the
general area (defined in metres below mean sea level), then seawater intrusion should
not occur. Where this criteria is not met, then there should be a requirement for more

detailed monitoring.

Page 20 of 49 Proposed One Plan — Section 42A Report of Mr Peter Francis Callander



83.

84.

85.

86.

87.

Key messages
1. The objective of groundwater quantity management is to enable the use of this
water resource in a manner that avoids the adverse effects that can arise from
over-abstraction.
2. Policies have been prepared to manage potential adverse effects that are
related to:
a. Bore construction and management.
b. The overall magnitude of groundwater abstraction.
C. Localised abstraction effects related to:
i. Drawdown interference between bores.
. Depletion effects on surface water bodies.
iii. Seawater intrusion risk.
3. The policies have been worded to provide a clear description of the

management outcome that is to be achieved

COMMENTS ON GROUNDWATER QUANTITY RULES IN THE POP

Chapter 15 of the POP deals with Takes, Uses and Diversions of Water and Bores. It
contains Policy 15-1 related to consent decision-making, and Rules related to water

abstraction.

Policy 15-1 should apply to groundwater as well as surface water consent applications.

The rules for groundwater takes are:

a. Rule 15-2: Minor takes and uses of groundwater — Permitted;
b. Rule 15-4: Bore and groundwater testing — Permitted:;

C. Rule 15-8: All other groundwater takes — Discretionary.

This is considered to be a reasonable classification system.

Rule 15-4 classifies pumping tests on bores as a Permitted Activity. The conditions,
standards and terms for that Rule include requirements for the discharge of water during
the test and, therefore, | suggest that a reference to the discharge of the water should
appear in the description of the activity. Also, data from the testing of bores should be

provided to the Regional Council in a useful electronic format.

Rules 15-13 and 15-14 relate to the drilling and construction of bores.
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Rule 15-13 in the notified version of the POP makes the drilling and construction of the
bore a “restricted discretionary activity”. The Horizons staff submission recommends
that this should become a “permitted activity” because the requirements of ensuring
appropriate construction standards and ensuring that construction details are supplied to
Horizons can be achieved as the conditions for a permitted activity rule. Whilst that is
theoretically correct, my understanding is that not all the drilling records are currently
being supplied to Horizons and drilling standards for many boreholes need to be
improved to reach the outcomes sought by NZS4411:2001. These deficiencies could be

lessened by requiring a consent for the drilling of a bore.

The siting of a borehole and the way in which it is constructed has the potential to create

adverse effects in two ways:

i. the bore drilling process creates an above ground discharge of drill cuttings
and water at the drilling site; and

ii. the construction method can create a preferential pathway for contaminants to
spread vertically through a groundwater system.

The issuing of a consent would allow site specific conditions to be placed on a bore

drilling permit and would enable regular interaction between Horizons staff, bore

owners and drillers to ensure that a high standard was achieved for the siting of

bores, the standard of bore construction and the recording of information during the

bore construction process.

The requirement for a consent would create a paper trail documenting an application to
site a bore and the issuing of a permit, a copy of which must be held by the driller on site
to ensure they are aware of their obligations. This level of documentation and control is
not possible with a permitted activity. The bore permit would include conditions related
to the bore location, the intended diameter and screened depth of the bore and its
testing requirements, along with other possible conditions that may be needed to ensure
that bores fulfil the requirements of Policy 6-22. The purpose of these conditions is to
ensure that bores are constructed at suitable locations and minimise the creation of
pathways for contamination. Bore drilling is also an important opportunity to gather
useful information regarding the groundwater resource and the best circumstances

should be provided for Horizons to gain this data.

If a decision is made that all bores require consents, then that requirement could be
added to the description of a “properly constructed bore” in Policy 6-22(a), for all bores

that are constructed after the One Plan becomes operative.
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| support the Horizons Planning staff desire to minimise unnecessary consenting
requirements and acknowledge that there are conditions that could be placed on a
permitted activity rule that would lessen the risk of adverse effects, such as specifying
separation distances from point sources of contamination and requiring bores to be
screened across a single water bearing unit of consistent pressure and quality.
However, based on current experience, that would still create a less desirable situation
for Horizons to obtain good quality bore information and there would still be some bores
that would require consents, due to their location or method of construction, which would

not meet the permitted activity conditions.

As an alternative approach, that could be consistently applied for all bore drilling
activities, consideration could be given to classifying the drilling and construction of a
bore as a “controlled activity”. This ensures that a specific consent document is issued
for each bore to provide a desirable paper trail, whilst minimising the time and extra

costs associated with processing consent documents.

It seems to me that the judgement between whether the bore drilling activity is
authorised by a consent or as a permitted activity comes down to a consideration of
whether the potential adverse effects can be adequately controlled through a single set
of rules or whether a more site specific judgement is required. An additional
consideration is related to which authorisation process provides the best means of
ensuring good quality information is provided to Horizons to aid in their understanding

and management of the groundwater resource.

The staff submission also seeks to clarify that Rule 15-13 should only apply to the

drilling of a bore. This is considered to be an appropriate change..

Rule 15-14 prohibits the occurrence of unsealed bores that allow contaminants from the
land surface to enter the bore, or the wastage of water under artesian conditions. |

consider that to be an appropriate rule.

PUMPING TEST GUIDELINES

Many of the policies and rules in the POP refer to the need to conduct pumping tests on
bores in order to provide information on bore yields, aquifer conditions and hydraulic
parameters, and to enable quantification of the drawdown effects on neighbouring bores

and surface water bodies.
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Undertaking a pumping test that provides the information required to properly implement
the policies and rules in the POP is not a straightforward exercise. It requires careful
planning to choose the correct pumping rate, the bores in which water levels are to be
monitored, the discharge of the pumped water, and the timing and duration of the test,

as well as many other factors.

Unfortunately, there are many examples of tests that have been conducted under poor
operating conditions such that the information that is required to assess the effects of an
abstraction have not been clearly determined. For example, a common problem seems
to be the use of observation bores that are themselves being pumped during the testing
period. The pumping that occurs within these observation bores is of such a scale that it
masks the ability to observe any drawdown effect from the bore that is tested, thereby

negating the gathering of useful information from the test.

As a result, there is clearly a need for Pumping Test Guidelines to be prepared,
distributed and promoted throughout the Region. | am currently working with Horizons

staff to prepare such a document.

One of the things that becomes apparent when preparing such a document is that it is
not possible to prescribe exactly what should happen for every pumping test situation.
There are simply so many variables that the planning and implementation of a pumping
test must be determined on a case-by-case basis. For that reason, | am of the view that
a Pumping Test Guidelines document is best left outside of the policies and rules of the
POP document. The policies and rules of the POP can be worded to describe what the
pumping tests should achieve, but the details of the pumping tests will need to be

determined by consent users and Horizons staff on a case-by-case basis.

One aspect that the draft guideline document emphasises is the need for careful
planning in advance of the pumping test, and the benefits of involving Horizons technical
staff in that pre-test planning process. In my opinion, the best way to improve the
standard of pumping tests in the Region is for Horizons technical staff to work with the
local drillers and/or consultants who typically carry out such tests, to explain to them
what is required on actual pumping test projects and to provide them with a detailed
review of each of the test procedures once the test has been completed and the data

analysed.
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GROUNDWATER QUALITY

I have been asked by Horizons to provide comment on Policy 6-6, which deals with the
maintenance of groundwater quality.  Groundwater quality is determined by a
combination of natural interaction between the water and the strata which it passes
through, and additional inputs derived from land use activities within the recharge areas
where water infiltrates downwards into the groundwater resource. From a water
resources management perspective, only the inputs derived from land use activities can

be managed to influence the quality of the groundwater, eg. septic tanks or landfills.

Most of the management approaches for avoiding adverse effects from land use
activities on groundwater are covered by other policies, which are described in Section
6.4.2.3 of the Water Chapter. This section deals with Discharges and Land Use
Activities Affecting Water Quality, and includes the following policies that relate to
impacts on groundwater quality:

i. Policy 6-9 — Point Source Discharges to Land.

ii. Policy 6-10 — Options for Discharges to Surface Water and Land.

iii.  Policy 6-11 - Human Sewage Discharges.

There are other aspects of the POP relating to more general land use activities that also
impact on groundwater, and these are covered in Chapter 13 of the POP. All these

topics are being covered in the evidence from other witnesses.

While those other policies cover specific activities that affect groundwater quality, it is
still considered useful and appropriate to have a policy that relates specifically to the

groundwater quality that is to be achieved.

Policy 6-6 links back to Objective 6-2 (b) and to the third bullet point listed in Section
6.1.1, which describes the Scope of the Water Chapter. In all these three places,
reference is made to maintaining the existing groundwater quality. However, any
development or intensification of land use has the potential to cause a deterioration in
groundwater quality. For example, every dwelling with an on-site wastewater disposal
system adds microbiological contaminants and nutrients to the groundwater around the
disposal point. Increases in productive farm land lead to increased stock numbers and
fertiliser application, and irrigation adds to the drainage of contaminants to groundwater.
Subdivision developments create sewer and stormwater reticulation and discharges,

which affect groundwater quality.
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Therefore, in its strictest sense, a requirement to maintain existing groundwater quality
can be linked to a requirement to prevent any intensification of land use, which | suspect

is not an intended outcome of the POP.

In contrast, Policy 6-9 uses a slightly different wording where it states that discharges of
contaminants onto or into land shall be managed in a manner which ensures that there
is “no significant degradation” of the existing groundwater quality. It seems to me that
Policy 6-9 allows a certain degree of groundwater degradation, which is an inevitable
consequence of most point source and diffuse discharges to land; that is not consistent
with the groundwater quality Objective (6-2(b)) and Policy 6-6 of maintaining existing

groundwater quality.

It is typical for land-based contaminants derived from the ground surface to have their

greatest impact on shallow groundwater quality near the point of discharge. However,

as contaminants move through the groundwater system, their concentrations are

reduced by a range of natural processes including:

i. Dilution — with other groundwater and recharge water.

ii. Dispersion — through the spatially variable groundwater velocities that occur within
the highly heterogeneous alluvial strata.

ii.  Filtration — through zones of sand and silt.

iv.  Adsorption — onto the solid particles that form the aquifers and aquitards.

V. Decay — micro-biological contaminants all die off over time.

vi. Biological degradation — naturally occurring organisms within the subsurface
environment degrade a range of contaminants.

vii. Chemical transformation — some contaminants transform into innocuous by-

products within the subsurface environment.

Therefore, with increasing lateral distance and increasing depth from the source of the
contamination, the concentration of contaminants in the groundwater decreases and

may eventually become undetectable.

As a result, | suggest that Policy 6-6 can still retain its title, Maintenance of Groundwater
Quality. However, it could be re-worded refer to managing effects on groundwater

guality, instead of to maintaining the existing quality

This change in wording is based on the concept that the point at which we want to
maintain groundwater quality is at the point where it is potentially contacted by people

and the environment, ie. in bores and in seepages into surface water bodies. It also
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indicates that it is acceptable for changes in the use of land to occur that may impact on
the groundwater at the water table, provided these impacts are controlled and localised,
and do not extend to the locations where groundwater affects people and the surface

environment.

The changed wording | have proposed could be viewed as keeping the original intention
in the notified POP, but changing the point of compliance from “all groundwater” to

“groundwater at the point where it is utilised”.

Similar changes to maintaining groundwater quality to preserve its existing and future

uses and values could be made to the corresponding scope and objective.

Key messages

1. Land use intensification will impact on groundwater quality; however, this should
be managed so that it does not adversely affect the uses and values of the
groundwater resource at points where it is utilised by bores and in the areas

where it contributes seepage to surface water features.

CONCLUSION

The policies of the POP currently define the main issues related to groundwater
management in Horizons’ Region. As described in this evidence, the policies can be
refined further to provide greater detail as to how they can actually be implemented.

The proposed policy structure can be summarised in the following chart.
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Table 2.

What the Policy Seeks

to Achieve

Management Summary of Groundwater Abstractions in Horizons’ Region

Criteria to Determine that the
Goal is Achieved

Bore Construction
(Policy 6.22)

Adequate separation
distance between bores
to manage drawdown
interference.

No more than minor adverse
impacts on reliability for existing
properly constructed bores (ie.
Policy 6.24).

A good standard of bore
construction.

Compliance with NZS 4411:2001.

Efficient bore design and
abstraction systems.

Comparison with yield and
drawdown characteristics of
neighbouring bores.

Annual Allocation Volumes

Sustainable abstractions

Total of all abstractions within a

(Policy 6.23) that do not exceed Groundwater Management Zone
annual useable aquifer not to exceed 5% of average
recharge. annual rainfall.

Effects of Drawdown Avoid more than minor a) Properly constructed bores

Abstraction | Interference impacts on reliability of defined by Policy 6.22

Effects Between | supply for existing b) Reliability assessed from yield
Bores properly constructed and drawdown requirements of
(Policy 6.24) bores. neighbouring bores.
Effects on Groundwater Groundwater abstractions placed
Surface Water abstractions that cause into five classes, defined as
Bodies large and/or rapid effects | riparian, high, medium low or
(Policy 6.25) on surface water bodies | negligible, based on the
should be subject to quantification of the proportion of
surface water the bore abstraction rate that
management rules. affects surface flow over a fixed
period of time.
Effects on Avoid seawater intrusion | Monitoring of groundwater levels
Seawater into aquifers. and electrical conductivity, and
Intrusion adaptive management to restrict
(Policy 6.26) abstractions if the risk of adverse
effects increases.

Groundwater Quality

Management of land use

Groundwater quality in bores and

(Policy 6.6) activities and monitoring | surface seepage is preserved so
of groundwater quality to | that the existing and future uses,
preserve its existing and | and values of the groundwater
future uses and values. resource and surface seepages

can continue.
9. REFERENCES

Begg, J.G., Palmer, A. and Gyopari, M. (2005). Geological synopsis of the Manawatu-
Horowhenua area for a review of the region's hydrogeology. Report prepared for
Horizons Manawatu Regional Council. Client report 2005/172, Project Number:
440W1159, Geological and Nuclear Sciences Limited. Lower Hutt.

Bekesi, G. (2001). Manawatu-Wanganui. In: M.R. Rosen and P.A. White (Editors),

Groundwaters of New Zealand. New Zealand Hydrological Society Inc. & the

Caxton Press, Wellington, New Zealand, pp. 387-396.

Page 28 of 49 Proposed One Plan — Section 42A Report of Mr Peter Francis Callander



Environment Canterbury (2000). Guidelines for the Assessment of Groundwater
Abstraction Effects on Stream Flow, Report R00/11, ISBN 1-86937-387-1, First
Edition, June 2000.

Johnston, E.E. (1966). Ground water and wells, a reference book for the water-well

industry. Edward E. Johnson, Inc.

Younger, P.L. (2007). Groundwater in the environment — an introduction. Blackwell
Publishing, Oxford, UK.

Zarour, H. (2008). Groundwater resources in the Manawatu-Wanganui Region.

Technical Report to Support Policy Development. Report No: 2008/EXT/948.

Horizons Regional Council, Palmerston North.

Peter Callander
August 2009

Proposed One Plan — Section 42A Report of Mr Peter Francis Callander Page 29 of 49



Page 30 of 49 Proposed One Plan — Section 42A Report of Mr Peter Francis Callander



Japue|ed siourIH 1a19d JIA Jo woday e uonaes — ueld suQ pasodoid

6% Jo T¢ abed

APPENDIX A

Tasman Sea

Rangitikel 7.

:

[ Axial ranges

[ | Dissected uplands
[ | Coastal lowland

[] The plains
SCALE (km)

8 10

13

Figure 1: Physiology of the western subdivision of the Region
{Bource: Eegg. J.G., Palmer, A. and Gyooan, M., 2005.)




TASMAMN SEA

Figure 2: Groundwater level map for the Southwest Basin. Contours are in metres above mean sea level
Arrows indicate regional groundwater recharge and small dots represent observation sites.
(Eource: Sekesi, G, 2001)
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Figure 3: Groundwater level and salinity monitoring networks in the Manawatu-Wanganui Region. The legend shows different hydrogeological menitoring networks.

(Source: Zarour, H. 2008.)
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Figure 4: Daily average groundwater levels as monitored in the Whakarongo multi level piezometer systam.
{Eounze: Zangur, H. 2008.)
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Figure 5a: Trace of half the cone of depression showing variation in
drawdown with distance from the pumped well.
{Source: Johrston, 1966.)

Figure Sh: Possible drawdown effect on surface water systems.
[Eource: Younger, 2007
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Figure &: Groundwater management zones in the Manawatu-Wanganui Region and location of wells within each zone.
fSource: Zarour. H. 20084
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Figure T: Estimates of Current Abstraction Rates and Annual Allocation Limits
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Figure 8: Example Classification of Surface Water Depletion Effects
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Figure 9: The seawater infrusion process.
[Source: Youngsr, 2007.)
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APPENDIX B

SUGGESTED WORDING CHANGES TO GROUNDWATER QUANTITY POLICIES

6.4.3.3

Policies for Bores and Groundwater

Policy 6-21: Overall approach for bore management and groundwater

(a)

b)

{c)

allocation

Mew borez* shall be constructed and managed in accordance with Policy

§-2

Total groundwsater szllocations shall comply with the annual allocable
volumes for groundwatsr management zones s2t out in Policy 6-23.

The measured andfor modelled effects of a proposed groundwater take on
other groundwater users, surface watsrbodies and ealseawater infrusion
shall be managed in accordance with Policies 6-24, 6-25 and §-26.

Policy 6-22: Bore construction development and management

(a)

b)

(c)

Haw bBores* shall be sited to ensure adequats separation from existing
bores* s void an oy oheentration of be i-a-paricular area
wherever practicable, =0 as to avoid or miigate effects on the reliability of
supply of properly constructed existing bores*. A bore that is constructed
in_general accordance with clauses (al-(d) of this Policy, and is recorded
on Horizons groundwater database, shall be considersd to be a properly
constructed bore.

o = = apnf Borge® i

Haw bBores* shall generally be consiructed, and bore* logs and other
records prepared, in accordance with the relevant standards at the time of
drilling. The current standard is NZ5S 4411:2001 Environmental Standard
for Drilling of Soil and Rock.

Haw hBores* shall be designed to ensurs a high degree of efficiency with
respect to bore* development, bore* depth and diameter, and screen
depth and length. A high degree of efficiency is achieved where:

= the bore adequately peneirates the aguifer from which water is
being drawn at & depth sufficient to enable water to be drawn all
yvear (i.e. the bore depth allows for the placement of 8 pump
below the depth of seasconally low groundwater levels with
sufficient allowance for drawdown reguirements).

= the bore* iz adequately maintained.

= the bore* iz of sufficient diameter and the bore® has a pump
capable of drawing water o the land surface

Whersver possible, measurements  of the vield and  drawdown
characteristics of a bore should be used to indicate its efficiency.

Haw bBBores* zhall be sited, constructed and uzed In a manner that
pravents:

(i) contaminants from entering the bore® from the land surface
(i} the wastage of water in arfiesian conditions.

Bores* that are no longer required shall be decommissioned in gsneral
accordance with the relevant standards at the time of drilling. The current
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“ Water

standard is NZ5 4411:2001 Environmental Standard for Crilling of Soil and
Fock.

Policy 6-23: Groundwater Management Zones

The fotsl amodrt annual allocated volume of groundwater taken from each
groundwater management zone mapped in Scheduls C shall not exceed comply
witb-the annual allccable volume specified in Scheduls C.

Consents 0 taks groundwater from bores shall list a maximum annual absiraciion
value as one of the conzent conditions. in addition to their peak abstraction rate
and maximum daily abstraction rate.

Policy 6-24: Effects of groundwater takes on other groundwater takes

(a) Consent applicants wishing to fake groundwater szhall gessraly be
required to undertake pumping tests and hydrogeclogical assessments in
order to determine likely impact on existing groundwater takes in the
vicinity. The purpose of the pumping fesis is to provide information on
bore performance, aquifer conditions and hydraulic parameters and to
quantify the potential effects on existing bores.

)] Conszent conditions restricting the rate andfor duration of pumping shall be
imposed on new takes of groundwater where this i necesszary to avoid
sightfesst drawdown impactz that, in_combination with other nearby
abstractiong. cause & more than minor reduction in_the reliability of supply
from_any existing lawful groundwater take from a properly constructsd
beore that has been constructed in accordance with Peolicy 6-22 enexisting

- Thiz relates to the control
of localized drawdown effects that are more than minor and thersfore shall
only apply to effecis from bores located no further than 2 Kilometres from
gach other within the same hydrogeclogic system that are estimated to
cause more than 0.5 m of drawdown within a 100 day pumping pernod.

{4 Conzent conditions specifying short-term restrictions on the rate andfor
duration of pumping may alzo be impesed on new takes of groundwater
where thiz is necessary to avoid sigrsfeart drawdown impacis that cause
a more than minor reducticn in the reliability of supply of er existing bores®
that are not sfagass gualty propery constructad, in ordsr to allow
sufficient time for such bores* to be upgraded or replaced.

(d}y The Regional Council may encourage congent applicants o conzider the
option of providing water to neighbouring properies in circumstances
where this would be more practical than mesting the requirements of
subsections (k) or {c).

Policy 6-25: Effects of groundwater takes on surface waterbodies

The effectz of groundwater takes on surface waterbodies, including wetlands, shall
ke managed in the following mannar;

g-2 Proposed One Plan
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Water A

(a) The effects of a groundwater abstraction on surface water shall be

assessed according to the “Guidelines for the Assessment of Groundwater
Abstraction Effects on Stream Flow" prepared by Environment Canterbury
(Environment Canterbury Report RODM1. ISBEM 1-B6337-387-1, First
Edition, June 2000) or similar _guantitative methods approved by the
Manawatu-Wanganui Regional Council.

[+)] Conzent applications for new groundwater abetractions (not including
reglacements of previously exercized conseniz), lodged after the dale that
thiz Policy becomes operative, shall have their suface water depletion

effects classified and managed in the following way:

Classification of
Groundwater Effecta

Magnitude of Surface
Water Depletion Effect

on Surface Waters

Management
Approach

Class 1: Riparian

Ay groundwater
absfraction screened
within __the geoclogically

Recent river bed strata of
a surface waterway.

The groundwater
abstraction is subject
to the sams
restrictions as a
surface water
abstraction, unless
there is clear
hydrogeclogical
evidence that
demonstrates that the
effect of pumping wil
not impact on the
surface waler way.

Class 2: High

The surface water depletion

The groundwater

effect iz greater than the
‘Meqgligikle® classification
and caleulated as greater

abstraction is subject
to the sams
reatrictions as a

than or egual to 0% of the

surface water

groundwater pumping rate

abstraction.

after seven days of
pumping, or greater than or
equal to 50% of the
average groundwater
pumping rate affer 100
days of pumping.

Class 3. Medium

The surface water depletion

The calculated loss of

effect iz greater than the
‘Meqgligible® classification
and is calculated as less

surface waler is
included in the surface
water allocation

than 50% and greatsr than

reqime. but no specific

or equal to 20% of the
groundwater pumping rate

low flow restrictions
are imposed on the

after 100 days of pumping.

groundwater

abstraction becausze
the effect is not dirgct.

one plan
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Class 4: Low

The surface water depletion

Mo surface water

effect iz greater than the
‘Meqligible” classification
and is calculated as less

management rules
required because the
effect is small and

than 20% of the
groundwater pumping rate
after 100 days of pumping.

delayed.

Class 5: Megligible

The sffact iz not classifisd

Mo surface water

ag riparian and the
calculaied surface water
depletion effect afier 100

management rules
required because the
effect is small. This

days pumping is less than

dispensation for smal

sither 1% of the minimum

abstraction effecis

flow for the surface

waterway or S Lis
{whichever is the smallsr).

recoqnises the
uncertainties

associated with trying

to guantify surface

water depletion
effects.

Policy 6-26: Saltwater Seawater intrusion

SaltSeawater intrusion along the coastal margins of the Region arising from
groundwater takes shall be managed by the following measures:

(a) Conzent applicants wizhing to take groundwater within 5 km of the coastal
mean high water spring line shall be required to carry cut pumping tests
and hydrogeological assesaments—ia—order fo defermine the level of
drawdown aishe—eesast and the fkelkood of nducing—salt contribution of
that drawdown to increasing the risk of seawater intrusion.

(k) Ipsasaswhers—eatbwater nirgsionrichiasesr— The consent application
may ke declined or the amount of water that can e taken shall be limited
fo an amount that resiteis lezsens the kkslhood risk of sak seawalsr
intrusicn.

(c) In addition, conzents fo take groundwater within 5 km of the coast shall
contain conditions relating o the monitoring of groundwater levels and
elecirical conductivity and the restriction or suspension of takes if specified
electrical conductivity thresholds are reached or exceeded. These
monitoring requirementz and electrical conductivity thresholds will be
determined on a case by case basis and may include requiremenis for
reqular chemical analysses.

(d) Wherever possible, groundwater abstractions shall be manzsged to avoid
crifical pumping rates that could draw ssawater towards the pumping bore
and to maintain groundwater pressures along the coastal margin that are
above mean s=a level by an amount that is one-fortieth {1/20) of the depth
fo which groundwater iz uged in the general arsa (as defined in meires
below mean sea levell so0 as to avoid water guality problems in abstraciion
bores. Where this height of fresh water along the coastal margin iz not
maintained, then exira monitoring of groundwater levels and groundwater
quality must be carried cuti at the coast.

G4 Proposed One Plan
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6.1

Water “

Explanations and Principal Reasons

Groundwater

Groundwater guality and quantity is connected to that of surface water and this is
recognized in thiz chagpter, while providing for its management separaizly. Bores
will be managed to ensure that they are efgesd guality properly construcied and
do not lzad to contamination of groundwater, wastage of water or unnecessary
effectz on other bores or surface waterbodies (Policy B8-22, 8-24, 8-25).
Groundwater management zZonss have been established and sustainable
allocations set_ Groundwater takes will be managed within these allocations {6-
23). Groundwater guality within the Region is good and is not declining, but
maintaining this good quality will be a consideration when managing discharges
(Policy 6-5).

m'.e?;lan
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SUGGESTED WORDING CHANGES TO GROUNDWATER QUANTITY RULES

Takes, Uses and Diversions of Water, and Bores

Policies

Policy 15-1: Consent decision-making for takes and uses of surface water and groundwater

When making decisions on rescurce conzent applications, and setting consent conditions, for takes and uzes of surface wafter and groundwater

the Regional Council will:

{a) recognize and provide for the provigions of Chapter B, in particular the Policies in Section 6.4 3

(b} seek to avoid any adverze effects on other lawful activities, particularly on other surface water fakes and groundwater takes from
progerly constructed bores {as described in Policy §-22 and 6-24 .

(c) have regard to the okjectives and policies of Chapters 2, 2 and 7 to the extent that they are relevant to the activity.

Rules — Takes and Uses of Water

The taking_and use and discharge of groundwater
for ore or groundwater tesfing purposes pursuant
to s 14(1) RMA, and any conseguential dischargs
into water or onto land pursuant to s 15(1) RMA.

Classification

Permitted

Conditions/Standards/Terms

(fi

The Regional Counc shall be notified in writing at b=ast 5 working
daye prior to commencement of the test.

The rate of take shall not exceed 80 s

Thie duraticn of any single test shall not exceed 7 days.

The activity shall be carred out in accordance with the NZS
44112001 Envircamental Standard for Drilling of Soil and Rock.
The take shall not lower the water level in any wetland that iz a
rarz or threaiensd hakitat®.

Where the discharge is into water the discharge shall not:

(i) change the receiving water temperature by more than 3°C

ControlDiscretion
Non-Notification

Proposed Ong Plan
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Takes, Uses and Diversions of Water, and Bores

ControlDiscretion
Non-Motification

Classification  Conditions/Standards/Terms

afier reazonable mixing

cawse erosion of the bed of the receiving waterbody

zlter the naturzl course of the receving waterbody

cause viskly noticeable iron flocculation in the receiving

waterbody.

3] Whers the dischargs is onto land the discharge shall not increase
land inztakilty or the rigk of erosion.

(h) The discharge shall not cawss or coniribute to flooding cn any
ofher property*

) Following compleficn of the test the bore shall ke covered and
secured as soon 38 practicable.

1) Records of all pumping and recovery fests shall be kept by the
owner, including the location of the pumped bors and any
monitoring bores, the flow rate during pumping, the water level at
the pumped bore and any monitoring bores, and the time at which
all measurements are taken. These recorde shall ke forwarded fo
the Regional Councd, in an electronic format approved by the
Pegional Council, within 1 month of comgletion of the tesis.

Proposed Cne Plan 1
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Rules — Bore Drilling and Bore Sealing

Classification

Takes, Uses and Diversions of Water, and Bores

Conditions/Standards/Terms

Control/Discretion

15-13 The drilling, consiruction or alteration of any bore® Bactrctad [a) The bore chall be congtructed and maintzined in genera
Drilling and bore | 55 siasta - seeally by decrationary accordance with the relevant standards at the fime of drilling. Th
construction Fourswsiesteves and any associated discharge Controlled current standard is NS5 4411:2001 Environmental Standard for :
of water or confaminants iz a controlled activity if Drilling of Soil and Rock. D R TLEL 2
t meets the conditions of this rule. {b) The bore ghall be sited and consirucied in 3 manner that minimises aadRask
the rick of adverse environmental effects.
If these condifions are not met then the activity is [c} Consent conditions shall mchude details of the bore locafion, the - .
classified g digcrefionary intend=d diameter and screencd depth. and any testing o T
requirements. o - ;
[d) A cooy of the isued consent shall be held on-site by the bors T i i
driller whilst he/she is undertakng work on the construction of the il
bors. ater tants
[} Details of constrection, bore logs. sumping tests and any other test e £
results ehall be lodged with Horzons Regional Council within 30 Rt Bl oA
days of the completion of the bore construction. f—reven-ateenaest
condtens
Proposed Ong Flan 15-3
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SUGGESTED WORDING CHANGES TO GROUNDWATER QUALITY POLICY

Page 48 of 49

Scope

This chapter addresses the management of freshwater in the Manawatu-
Wanganui Region. It covers:

Water management zones and values — the estaklishment of water
management zones* and associated water management valuss for
each zoneg, for the purpose of managing water quality, water guanfity
and activities in river and lake beds.

Surface water quality — the establishment of water quality standards
for rivers and lakes, in order to give effect to the values, together with
a policy regime of maintaining water quality in thoze water
management zones® that meet their water guality standards, and
improving water quality over time in thoze watsr management zones
that do nof.

Groundwater quality — the maintenance of sxsting groundwater
quality to preserve or enhance itz existing and future uses and valuss.

Discharges and land-use activities affecting water quality — the
management of dizcharges into surface watsr, dizcharges onto or into
land, and diffuse run-off and other land-uze activities affecting surface
water and groundwater quality.

Surface water quantity and allocation - the establishment of
minimum  flows and allocation regimes for rivers, and the
management of water takes and cother aclivities affecting surface
water quantity.

Groundwater quantity, asd—allocation, and bores - the
establishment of groundwater management zones (GMZ),
identification of respective allocable wvolumes and the active
management of the effects of groundwater takes on the envircnment
and on users of the resource.

Beds of rivers and lakes — the management of activities that disturb
the beds of rivers and lakes, the managemesnt of existing and new
structures in the beds of rivers and lakes and the establishment of
sustainable gravel extraction limits for rivers.

The effects of hillcountry erosion on water quality ars addressed in
Chapter 5. The ecclogical impacts of takes, diversions, dizcharges and
drainage on rare and threatened habitats® and at-risk habitats* are
addressed in Chapter 7.
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6.4.2.2

Objective 6-2:  Water quality

(a) Surface water guality is managed to ensure that:

(i} water quality iz maintzined in thosze rivers where the
existing water quality is sufficient to support the values of
the river

(iiy water quality iz enhancsd in those rivers where the

existing water guality = not sufficient o support the
values of the river

(i} accelerated eutrophication or sedimentation of lakes in
the Region iz preventsd or minimised

(v} the s=pecial wvalues of rivers protected by walsr
conservation ordsrs and local water conservation nofices
are maintained.

(k) Groundwater guality is managed to ensure that the—ssisiing
groundwater guality iz maintained or enhanced o preserve its
existing and future uses and valuss,

Groundwater Quality

Policy 6-6: Maintenance of groundwater quality

(a) Discharges and land-use activifies shall be managed in a manner
which maintains or enhancesthe—sxetiag groundwater guality fo
preserve its existing and fufure uses and values.

(b} Groundwater takes in the vicinity of the coast shall be managed in
a manner which avoids ssfzeawater intrusion.
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