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1.0

INTRODUCTION

The Ashburton Zone Committee is a joint committee of Environment Canterbury and the Ashburton District
Council. The Committee has been tasked to provide recommendations to Environment Canterbury and the
Ashburton District Council on actions to improve the management of water in the Hinds Plains area.
The recommendations contained in this ZIP Addendum will contribute to the implementation of the
Canterbury Water Management Strategy (CWMS) in the Hinds Plains area. The recommendations will also
enable Environment Canterbury to respond to the Government’s directions contained in the National Policy
Statement on Freshwater Management (NPS-FM) and the proposed National Objectives Framework that
require regional councils to:







Maintain or improve overall water quality within a region;
Safeguard the life supporting capacity, ecosystem processes and indigenous species (including their
associated ecosystems) of freshwater;
Set freshwater quality and limits for all water bodies;
Establish methods to avoid over-allocation;
Set a defined timeframe and methods by which over allocation must be phased out; and
Set environmental flows for all fresh water bodies.

The Ashburton Zone Committee is committed to:




Deliver the CWMS by improving cultural and environmental outcomes in the Hinds Plains area
while maintaining farm viability and providing for further economic growth.
Deliver the NPS- FM by setting freshwater objectives and limits that improve the water quality for
the lower Hinds Plains area and maintain current water quality in the upper catchment.
Provide a clear outline of the journey ahead for all land users.

Providing for economic, social, cultural and environmental needs is central to the CWMS. Many people
understandably have a view which tends towards one or the other. The Ashburton Zone Committee has
had the difficult task of finding a balance between all four. Such a balance will not suit everyone. The
journey ahead will not be easy in the Hinds Plains area as many of the national and regional objectives have
already been exceeded.
The effectiveness of these recommendations will be dependent on the efforts of many. Individual farmers,
will play a leading role in implementing these recommendations along with farm advisers, industry groups,
researchers, government agencies, Te Rūnanga o Ngāi Tahu (TRONT), Te Rūnanga o Arowhenua
(Arowhenua), Ashburton District Council and Environment Canterbury’s planning, compliance, technical
and operational teams. Canterbury District Health Board will also play a significant role to ensure the
community is fully aware of the possible health risks associated with drinking water supplies in the Hinds
Plains area.
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The Committee considers this package of recommendations will not achieve all of the desired outcomes for
the Hinds Plains area but will be a significant first step. The Hinds agricultural community is renowned for
its ability to adapt and innovate. This culture of continuous adaption, innovation and improvement will
need to be encouraged and supported.
The Committee recognises there are a number of uncertainties such as the accuracy of the Overseer®,
model, consensus on what constitutes good management and effectiveness, and the cost and effectiveness
of managed aquifer recharge (MAR). There are both knowledge gaps and technology gaps that need to be
bridged if the 2040 targets are to be reached. There is uncertainty; however, this should not be used as an
excuse for no action. Action needs to start now.
Regular monitoring, review and revision are corner stones of the recommendations. As new information
becomes available it is important to incorporate new understanding, innovation and technology into the
approach. Experience nationally and internationally suggests that limits, particularly in water quality, will
need to be adjusted over time.
The dual challenges of improving water quality and managing water quantity to optimum levels in the
Hinds Plains area require a “step change” in thinking and a combined approach.

1.1

Scope of the ZIP Addendum

The Hinds River catchment lies between the Ashburton and Rangitata Rivers. There is a parcel of hill
country wedged between the north and south branches of the Hinds River. The rest of the catchment is
predominantly lowland plains. There are over 30 lowland water bodies (streams and drains) in the lower
part of the catchment. The catchment incorporates two groundwater zones – the Mayfield Hinds and
Valetta groundwater zones.
This ZIP Addendum has the same geographical scope as the Hinds Plains sub-regional section of the Land
and Water Regional Plan (LWRP). The sub-regional section of the Land and Water Regional Plan will
address the recommendations that are most effectively implemented through Resource Management Act
policies and rules relating to water quality and quantity. The Committee is aware that the LWRP will be
further clarified through an appeal process.
Other mechanisms, such as industry strategies and actions, and Environment Canterbury and Ashburton
District Council’s operational plans for the drainage and stock-water networks, will also play a significant
role in implementing the Committee’s recommendations.
The period that this ZIP addendum covers is from 2014. It is expected to achieve the targets by 2040. There
is more certainty of the recommended actions over the next five years. Given the uncertainties and the
enormous amount of work being undertaken in the area of water quality limit setting, it is expected the
recommendations will need to be reviewed in 2020 and again in 2025. New recommendations will be
developed to respond to findings at these times.

1.2

Organisation of the ZIP Addendum

The ZIP addendum is an integrated package of actions –no single action or point of focus will alone achieve
the outcomes. For ease of presentation, however, the ZIP addendum has been divided into sections on
water quality, water quantity, wāhi taonga, mahinga kai and related matters and biodiversity.
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1.3

The Starting Point

The Hinds Plains area today is highly modified but it was not always like this. Tangata whenua traditionally
used the area as a source of mahinga kai. Over the years as European-style agriculture began to transform
the landscape, cultural and ecological values have changed and it has become increasingly harder to
imagine what the area once looked like.
Drainage of the wetland area below SH1 allowed farming to establish in the 1850s. Drainage remains a
primary function of many of the lowland water bodies. The drains and the lower reaches of the Hinds River
have been highly-valued habitats for spawning brown trout (Daly, 2004) however numbers of brown trout
have decreased in recent years. Some of these drains and water races are the only habitat in the Hinds
Plains area suitable for the Canterbury mudfish (Neochanna burrowsius) - a species with a threat ranking of
“nationally critical”. The lowland water bodies are also places where mahinga kai can still be gathered.
There are five irrigation schemes in the Hinds Plains area, three of which are supplied by the Rangitata
Diversion race (Table 1). There are also individual surface and groundwater takes throughout the
catchment. Groundwater is over-allocated in the Valetta groundwater zone. This means more than 50% of
estimated land surface recharge has been allocated to users by way of water permits. All the water
allocated may not, however, be used in any given year. Land use consents for up to 30,000 ha of new
irrigation have been granted but only Barrhill Chertsey Irrigation Scheme has an associated nutrient
discharge consent.
Table 1: Irrigation Schemes within the Hinds Plains Area

Irrigation Scheme
Mayfield Hinds Irrigation Scheme
Valetta Irrigation Scheme
Barrhill Chertsey Irrigation Scheme
Eiffelton Irrigation Scheme
Lynnford Irrigation Scheme
Total Irrigation Scheme
Groundwater consents

Hectares Irrigated
32,000 ha south side of the Hinds River
7,000 ha north side of the Hinds River
4,700 ha upper plains
2,700 ha lower plains
120 ha lower plains
46,520 ha irrigated land
approx. 48,000 ha irrigated land

Agriculture now makes up 98% of land use in the Hinds Plains area. Significant changes in land use have
taken place since 2000 as dry land farmers and farmers using border dyke irrigation have converted to
more efficient spray irrigation systems and facilitated more intensive land uses. In 2011 the economy of
Ashburton grew at twice the national average driven largely by a growing dairy and dairy support industry.
The dairy farms in the Ashburton district produce more milk solids per hectare than any other region in
New Zealand. The benefits of this top performance by Ashburton’s dairy industry have flowed through into
many other aspects of the district’s economy. Ashburton’s growth in GDP, productivity and wages has been
faster than nearly all of the 66 territorial authorities in New Zealand over the past decade. Good
employment prospects have seen Ashburton’s population expand at an average of 1.5%pa, compared with
an increase in the national population of 1.2%pa over the last ten years. In addition, the arable industry in
Mid Canterbury supplies about one third of the world’s supply of white clover, Bok Choy, and carrot seeds,
half of the world’s supply of radish seed, and 60% of seeds for growing pasture underpinning a $9bn export
industry.
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2:0

DESIRED OUTCOMES

The recommended package of actions in the ZIP Addendum is designed to achieve the following outcomes.
Protect and enhance cultural values
 Wāhi Tapu and Wāhi Taonga are protected and access enhanced.


Mahinga kai is protected and enhanced.



Flows in spring-fed water bodies maintained to protect identified cultural values.

Social
 Drinking water wells and domestic supplies now and in the future at least meet New Zealand
drinking water standard for E. coli and nitrate.


Existing flood control maintained to protect small communities, homes and farmland.



Enhanced recreational opportunities on water bodies (e.g. fishing, picnicking, and tourism).



Enhanced social wellbeing of rural communities.

Environment
 Flows in spring-fed water bodies maintained to protect biodiversity.


Improved water quality in drains and streams.



Reduced nutrient inflow into spring-fed water bodies to support historical ecosystem health.



Ecological values of stock-water races are retained or offset.



Ecologically significant wetlands and peat swamp remnants are protected.



Indigenous fish and habitats in lowland streams and foothills protected and enhanced, and
proven fish breeding grounds preserved.



Trout habitats protected and enhanced



Streams and sub-catchments with only indigenous fish species protected and enhanced.



Remnant indigenous vegetation areas undiminished in size or condition.



Unique features and biodiversity of dongas retained.



Remaining dryland biodiversity protected.

Economic
 Drain flows provide for flood conveyance and current abstractive use


Security and increased demand reliability (95%) for abstractive users.



Irrigated area increased by up to 30,000 ha from current irrigated land.



Ready access to reliable quality stock water.



Current water availability for smaller landowners protected.



Economic growth in Hinds and Mayfield communities.



Sustainable, diverse and productive land use.
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3:0

The “SOLUTION PACKAGE”

3.1

The Goals

To achieve the desired outcomes and deliver the CWMS in the Hinds Plains area the Zone Committee has
set six goals covering the community, cultural values, economy, hill country streams, spring fed streams
and shallow groundwater and the Hinds River.

Healthy Economy
Up to 30,000 ha new
irrigation
an additional $104 million
GDP
232 new regional jobs per
year

Healthy Community
Improve the quality of
current drinking water/
manage the risk
Improve recreation
opportunities

Healthy Spring-fed
waterbodies and
shallow groundwater
Annual median 6.9 mg
N/L by 2035
Improved flows
Maintain drainage
capacity

Canterbury Water
Management Strategy

Hinds Plains
Healthy Hinds River
Annual Average 3.8 mg
N/L by 2035
Improve flows
Maintain drainage
capacity

Improved Cultural Values
and Use
Healthy wāhi taonga and
enhanced opportunities to
gather healthy mahinga kai

Healthy Hill Country
Streams
Maintain present water
quality and quantity

Figure 1: Goals of the Hinds Plains Limit Setting Process
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3.2

Components of the “Solution Package”

There are 4 main parts to the “Solution Package” (Figure 3). These are:





Catchment scale actions;
Local scale actions;
Investigations, monitoring and review; and
Community engagement.

The Catchment Scale Actions are large scale mitigations that are aimed at providing a holistic (whole
system) option to manage the large scale issues in the catchment. The three main catchment scale actions
are on farm mitigations, Managed Aquifer Recharge (MAR), and increased irrigated area.
It is estimated that this solution package which consists of 30,000 ha of new intensive, irrigated land use
could contribute an additional $104 million GDP and 232 new jobs per year to the regional economy.
The Local Scale Actions are smaller scale mitigations and are developed on a case by case basis. These are
mitigations aimed at responding to individual circumstances and managing local scale issues (e.g. riparian
fencing, planting and well head protection).
Investigations, monitoring and review are critical to this solutions package success. As science and
knowledge develop, and the environment responds to interventions over time, the solution package
should be reviewed to reflect the new state of the catchment and how it has responded to the
interventions to date.
Community engagement is vital. The scale of change signalled in this package should not be
underestimated. It will significantly affect the rural community. There has to be community buy-in to the
solutions package to make it work. The package needs to be community-led but supported by a regulatory
approach.
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Local Scale Actions
Catchment Scale Actions
Review minimum flows and compliance sites
Review groundwater and surface water allocation
Improve drain management
Encourage in-stream restoration
Encourage riparian management
Improve well-head protection
Improve habitat and fish passage
Enhance access to safe mahinga kai

On farm mitigation
Managed aquifer recharge
Provide for up to 30,000 ha new irrigation

Canterbury Water
Management Strategy
Hinds Plains Area

Community Engagement
Recognise cultural significance and values
Work with Arowhenua
Work with landowners

Investigations, Monitoring and Review
Managed aquifer recharge trial
Review ECAN's monitoring network
Agree Overseer® protocol
Adapt approach/timeline to new information

(inc. Hinds Drains Working Party
Hinds Plains Land and Water Partnership)

Work with industry groups
Work with interest groups, e.g. Fish and Game
Work with other agencies and researchers

Figure 2: Components of the Hinds Plains Solution Package
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3.3

Path Ahead

The Hinds Plains area is one of the most productive in Canterbury. The availability of plentiful clean water
has been one of the critical ingredients to the economic success of the catchment. Water resources are
now showing signs of stress. Nitrogen levels are increasing and water availability is decreasing. These
trends have not only had a negative effect on cultural and ecological values but have also affected the
reliability of supply for users.

60% land area covered by
irrigation schemes
Shallow wells currently 9.4 mg
N/L and increasing
Change in irrigation practices
- less water input to aquifer
from less borderdyke irrigation
(reverse of MAR)
Access to consented alpine
water (RDR/BCI)
LWRP red zone - can't increase
N above baseline unless in
scheme with nutrient consent.
LWRP - default limits,
allocations & min flows

Managed Aquifer Recharge
- Trial Urgent
GMP - via MGM 2017, then
further reductions for Dairy
and Dairy Support
Irrigation Schemes with
nutrient consents

Targets

Significant land use changes to
dairy

Path

Now

The Zone Committee believes it is time to take the first steps in what will be a long journey to reverse the
current trends in water quality and quantity. The Zone Committee believes that the path it has laid out will
not only improve the cultural and ecological health of the water bodies but will safeguard the water
resource for the economic wellbeing of future generations.

Shallow GW 6.9 mg N/L
Lower Hinds 3.8 mg N/L
Up to 30,000 ha new irrigation
Improve flows in lowland
streams and the Hinds River

New Irrigation <27 kg N/ha/yr

Improve cultural and
ecological values

Hinds Drains Working Party
recommend

Maintain drainage capacity of
lowland streams

- allocation
- minimum flows
- compliance sites

Raise awareness of potential
risks of using shallow
groundwater wells or
stockwater races for drinking
water

No new surface water or
shallow groundwater takes
except if switching to deep
groundwater takes
Limit ability to transfer takes
to within Mayfield-Hinds
groundwater zone
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4:0

GENERAL RECOMMENDATIONS

The recommendations in this section of the ZIP Addendum set out the Zone Committee’s general approach
to management of the water resources of the Hinds Plains area.

Recommendation 4.1

Water Bodies

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP recognise the Hinds River, spring-fed water bodies, stock-water races,
irrigation schemes (including the RDR) and drains are an inter-connected network of water bodies
flowing from the foothills of mid Canterbury to the sea.
Commentary
Everything is connected to everything else. Water bodies, whether they are above or below ground,
are linked. Actions that affect one water body are likely to affect another. Approaching this
catchment as an integrated network that extends from the foothills to the sea is consistent with the
concept of Ki Uta Ki Tai1.

Recommendation 4.2

Driving Continuous Improvement

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should recognise that while the Zone Committee’s package of
recommendations, as described in this ZIP Addendum, is a significant step, it will not achieve all of the
desired outcomes for the Hinds Plains area by 2035. Further actions and a culture of continuous
improvement will be required to achieve all of the CWMS outcomes.
Commentary
The solution package described in this ZIP Addendum is a significant first step towards achieving the
CWMS outcomes for the Hinds Plains area. These recommended actions will not fully achieve all of
the outcomes (e.g. drinking water) for the Hinds Plains area. Continual improvement and other
actions beyond those in the ZIP Addendum will be required.

Recommendation 4.3

Improving the Tool Box

The Ashburton Zone Committee recommends that:
Environment Canterbury work with researchers, industry groups and others to improve the accuracy
and confidence in tools such as, but not limited to, Overseer® and to develop an agreement on what
constitutes good management practice.
Commentary
There is considerable uncertainty associated with the current input protocols and consequently
outputs of Overseer® 6. The limitations of Overseer® 6 are recognised. Work is currently underway
with industry to develop an agreed protocol for using the model in the region and to calibrate results

1

“From the mountains to the sea.”
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from the model with measured results. In addition, national guidelines for the use of Overseer® 6 will
contribute to continuous improvement of model estimates.
The Zone Committee believes such uncertainties are not an excuse to delay action. There is enough
information and sufficient tools to make a start. As more information and better tools become
available the recommendations should be reviewed, including the limits set and the actions
recommended. The recommendations will be amended in light of these improvements and new
information.

Recommendation 4.4

Supporting Change Management

The Ashburton Zone Committee recommends that:
Environment Canterbury, Ashburton District Council, along with irrigation schemes, industry groups,
researchers and other agencies, work with land owners and liaison groups to support the change in
approach to land management required by this package of recommendations. Support could include but
is not limited to:
a)
b)
c)
d)
e)
f)

Land management advice;
Sharing technical information (e.g. well monitoring results);
Developing capability and skills to use Overseer® or other measurement tools;
Assist the development of farm management plans;
Development and sharing “good management” case studies;
Development of a “matrix of good management” (expectations of a nitrogen discharge
differentiated by farm and soil type that reflect good management practice farming);
g) Developing benchmarking models (e.g. Fonterra nitrogen management programme);
h) Supporting farm trials within the catchment, including monitor and demonstration farm
programme that achieve nutrient loss reductions beyond good management; and
i) Funding for biodiversity projects.
Commentary
Landowners are fundamental to the efforts to improve water quality and quantity. Many landowners
already recognise the challenge ahead and the need to try new things. Some landowners however
will need more support and encouragement to change. Landowners are best placed to lead much of
this change and should be supported by Environment Canterbury, farm advisers, industry groups,
researchers and others.
The Zone Committee believes much of the innovation and change will come from information
sharing among industry and landowners, and strongly supports landowner-led change. The Zone
Committee considers that farmers themselves are often in the best position to lead change. In the
Hinds Plains area the Hinds Plains Land and Water Partnership (HPLWP) group has demonstrated
considerable leadership in this process to date. The Committee would like to see this group,
supported by Environment Canterbury and industry, continue to lead this change process in the
Hinds Plains area.
The Zone Committee expects a genuine effort to be made by all landowners. The Committee believes
the Hinds Plains area can become a centre of excellence in land and water management in New
Zealand.
12
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The Zone Committee is also realistic. Not all landowners will readily embrace the challenge and
change required. It is therefore considered prudent to set clear benchmarks/rules as part of the
Hinds section of the LWRP. These benchmarks/rules will clearly set out the expectations of
landowners and should be legally enforceable.

Recommendation 4.5

Farm Environment Plans by 2017

The Ashburton Zone Committee recommends that:
Environment Canterbury should work with the Hinds Plains Land and Water Partnership group and the
primary sector to support the development and use of nutrient budgets and Farm Environment Plans for
those properties with a nitrogen loss calculation greater than 20 kg N/ha/yr2 as required by the LWRP.
Commentary
The Hinds Plains area is regarded as a nutrient allocation red zone under the LWRP. A red zone means
there can be no increase in nitrogen loss above a property’s nitrogen baseline. Properties with nitrogen
loss calculations less than 20 kg N/ha/yr can continue to operate as a permitted activity. Properties with
nitrogen loss calculations of more than 20 kg N/ha/yr can continue to operate without resource consent
until the 1 January 2017. After this date resource consent is required and a completed Farm Environment
Plan is an essential component of the application.
The Zone Committee considers Farm Environment Plans are a key element in the drive for change. The
Committee envisages the Farm Environment Plans integrating a number of the Hinds recommendations
at a property scale. The Plans should assist farmers to implement good management practice and
identify where further gains can be made.

Recommendation 4.6

Monitoring and Review

The Ashburton Zone Committee recommends that:
The Zone Committee, supported by Environment Canterbury and Ashburton District Council, will
engage with stakeholders to review at least every five years, progress towards the achievement of
the outcomes contained in this ZIP Addendum and, if required, revise the Committee’s
recommendations.
The review should consider, but should not be limited to:
a) Nitrate concentrations in the upper and lower Hinds River, shallow groundwater and springfed water bodies;
b) Catchment nitrogen loads;
c) Levels of other water quality contaminants such as phosphorous, E.-coli and sediment;
d) Adoption of advanced practices to manage nutrients;
e) Effects of managed aquifer recharge and the impact on water quality and quantity (including
drainage), cultural and biodiversity outcomes;
f) Flows in spring-fed water bodies with particular focus on water bodies where there appears
to be a link between groundwater levels and surface flows;
g) Minimum flows;
2

20 kg/ha/yr is the trigger for Farm Environment Plans and consents in a Red Zone under the LWRP.
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h) Changes in habitats, ecosystems and biodiversity caused by land use change and
intensification;
i) Effects of changes in allocation and other regimes on security of water supply and economic
costs;
j) Adequacy of models and other tools for assessing factors such as catchment nitrogen loads
arising from farming and other sources; and
k) Effects on CWMS outcomes.
Commentary
The Zone Committee recognises there are significant uncertainties in this package of
recommendations. The recommendations are reliant on tools such as Overseer® and MAR. It is
currently unknown how effective MAR will be at diluting average nitrate concentrations, raising
water levels in the shallow groundwater, improving flows in spring-fed water bodies and enhancing
biodiversity and cultural values.
The Zone Committee believes, however, that a start needs to be made, a long term direction set, and
recommendations monitored and reviewed at regular intervals to adapt3 to new information,
understanding, innovation and advancements in the toolbox.

Recommendation 4.7
Network

Improve the Groundwater and Surface Water Monitoring

The Ashburton Zone Committee recommends that:
Environment Canterbury review the groundwater and surface water monitoring network, to ensure
the Hinds Plains community has confidence that the network is fit for purpose and able to:
a) Determine the effectiveness of this package of recommendations; and
b) provide information that can form the basis for further actions, such MAR.
Commentary
Feedback from the community has highlighted a need for the monitoring networks to be “fit for
purpose”. Given the inherent uncertainties contained in this package of recommendations, including
uncertainties about the effect of managed aquifer recharge, it is essential that an integrated
monitoring network is designed to:



Identify the effectiveness of the recommendations contained in this Addendum; and
Identify trends in water quality and quantity.

3

Adaptive management (AM), also known as adaptive resource management (ARM), is a structured, iterative process
of robust decision making in the face of uncertainty, with an aim to reducing uncertainty over time via system
monitoring. In this way, decision making simultaneously meets one or more resource management objectives and,
either passively or actively, accrues information needed to improve future management. Adaptive management is a tool
which should be used not only to change a system, but also to learn about the system (Holling 1978). Because adaptive
management is based on a learning process, it improves long-run management outcomes. The challenge in using the
adaptive management approach lies in finding the correct balance between gaining knowledge to improve management
in the future and achieving the best short-term outcome based on current knowledge (Allan & Stankey 2009).
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Improving the monitoring network should include improving the science e.g. by lysimeter,
understanding of water and nutrient flows and attenuation of nutrients.
Information gathered from this monitoring will assist the Committee in its task to review the
effectiveness of the Ashburton ZIP, including this Addendum, and provide the basis for future
recommendations to Environment Canterbury.

Recommendation 4.8

Implementation and Funding

The Ashburton Zone Committee recommends that:
a) Environment Canterbury, Ashburton District Council and Arowhenua work with other stakeholders,
including the HPLWP, to design, then put in place, the programme of action required to implement
the ZIP Addendum.
b) Environment Canterbury should work with Ashburton District Council, government agencies, industry
and other parties to identify and progress funding to implement this ZIP Addendum.
Commentary
The solution package proposed in this ZIP Addendum is multi-faceted and ambitious. Funding will be
required over the next 20 or more years for the programme of work to implement the solution
package.
The Zone Committee’s focus has been to identify the most significant actions, not on how actions
may be funded. A work programme will be required and costs identified, along with strong
leadership, to implement the ZIP Addendum.

Recommendation 4.9

Hinds Drains Working Party

The Ashburton Zone Committee recommends that:
A Hinds Drains Working Party be established in 2014.
Commentary
The Zone Committee expects the terms of reference for the Working Party will be developed once
this ZIP Addendum is formally received by Environment Canterbury and Ashburton District Council.
(Refer to recommendations 7.3, 7.4, 7.5, 7.6, 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7,and 9.8 for subjects the
Working Party is likely to address).
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5.0

THE HINDS PLAINS CATCHMENT

Recommendation 5.1

Upper and Lower Catchment

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP recognise differences in the hydrology, state of water quality, quantity
and current land use of the upper Hinds catchment compared to the lower Hinds catchment (as
shown in Figure 3).
Commentary
The differences between the upper and lower catchment are significant and thus the goals and
mitigations recommended are different.
The upper Hinds catchment has two branches of the Hinds River west of the Rangitata Diversion
Race. The upper catchment is estimated to comprise 11,000 ha or 9% of the Hinds Plains area.
Present land use is dominated by hill country sheep and beef farming and is non-irrigated. The two
river branches are considered to be in relatively good condition compared to other small Canterbury
hill-fed streams. The upper catchment is dominated by surface water hydrology. Nutrients from land
use move via surface runoff and soil interflow. This is different from the Lower Hinds Plains where a
majority of nitrogen losses are leached to groundwater, while phosphorus and sediment are lost via
surface run-off into surface water bodies. The primary nutrients of potential interest for this type of
hydrologic system are phosphorus and nitrogen.
The lower Hinds catchment is dominated by groundwater hydrology with surface water bodies below
State Highway 1 playing a vital drainage role to keep the water table at a level that allows farming to
take place. These water bodies also support some ecological and cultural values in an environment
that is otherwise highly modified. The lower catchment is estimated to comprise 127,000 ha. Over
46,000 ha of the lower catchment are in an irrigation scheme area, with a consented irrigated area of
48,000 ha outside the scheme areas. Much of the land use is dairy, dairy support and arable farming.
Unlike the Upper Hinds catchment, water quality in both groundwater and surface bodies is
considered degraded and continues to decline. The nitrate concentrations in many of the lowland
water bodies do not achieve the Proposed National Bottom-line for nitrate toxicity.
http://www.mfe.govt.nz/publications/water/freshwater-reform-2013/html/page6.html
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Figure 3: Map of Hinds Plains Area
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6.0

WATER QUALITY

In catchments dominated by agriculture, nitrogen, pathogens, phosphorus and sediment are used as
indicators of the broader suite of contaminants in waterways that can affect the health of aquatic life, can
accumulate in gathered foods, and can taint and discolour water. Nitrogen, pathogens, phosphorus and
sediment typically come from fertiliser application, tilling and cultivation, livestock grazing and animal
wastes, although they can also come from point sources such as leaking animal effluent storage. Other
contaminants, such as pesticides or trace metals from fertilisers, may also be derived from agriculture, but
there is no evidence from current monitoring that these are having a widespread effect on water quality of
the Hinds Plains area.
Nitrogen (in the form of nitrate) is the best general indicator of cumulative effects on water quality from land
use in the Hinds Plains. Nitrate and pathogen concentrations are high in both groundwater and surface water
in the Hinds Plains area – sometimes exceeding drinking-water standards and ecological and recreational
water guidelines. Nitrate can have serious health effects on bottle-fed infants who consume high
concentrations, and pathogens can be harmful to people and animals. Nitrate can also be toxic to aquatic
species even at relatively low concentrations.
Sediment and phosphorus affect the ecological and cultural values of surface waterways by contributing to
turbidity and discoloration, nuisance algal growth and loss of habitat. Phosphorus typically binds strongly to
sediment which is filtered out during infiltration, so phosphorus and sediment are generally not as
problematic in groundwater.
Water quality limits are being developed to manage nitrogen (or nitrate) at the catchment scale. The reasons
why nitrate is the most appropriate contaminant to be managed in the lower Hinds catchment are:







it is highly soluble in water;
it is released from all types of farming activities, including arable and pastoral;
it is widely distributed from diffuse sources over the whole of the Hinds Plains area so it cannot be
controlled by local-scale interventions alone;
concentrations in surface and groundwater exceed thresholds that impact on a range of values;
concentrations in surface and groundwater are increasing and the rate of increase has accelerated;
and
actions to manage nitrate will also control many of the other contaminants from land use.

Point source discharges such as septic tanks, leakage from farm effluent ponds, and farm pits are additional
sources of water contaminants, especially of nitrogen, phosphorous and pathogens that need to be managed
locally. At present, the Hinds Plains area has no large point source discharges from industries or from
centralised sewage treatment plants. It is estimated that approximately 6 t P/year and 30 t N/year are
released from point sources in the Hinds Plains area. This is less than 1% of the current total catchment load
for nitrogen (total catchment load for nitrogen approximately 4,500 t N/year). While point sources are still a
contributor to overall catchment loads, the Committee considers the most appropriate way to reduce the
risk of these contaminants is to continue to require resource consents as set out under the LWRP.
Any new point source discharge of nitrogen will require consent under the LWRP and will need to be
accommodated within catchment load limits.
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Lag times in shallow groundwater flows are estimated to range from years to one or more decades, which
means the effects of the Committee’s recommendations on nitrate concentrations in the surface and
groundwater are not likely to be seen for some time. However, other actions are likely to have more
immediate to medium term beneficial effects.

Trends in Nitrates
The Zone Committee is concerned that average nitrate nitrogen concentrations are high compared with
drinking water and ecological guidelines and are increasing in the groundwater and the drains, particularly
since 2005 as the area of border dyke irrigation has declined and the number of dairy herds has increased.
Over 100 wells were sampled in the Hinds Plains area in the five-year period from mid-2007 to mid-2012.
Half of these wells were recorded as drinking-water sources. The average nitrate concentration in all of the
wells (shallow and deep) tested by Environment Canterbury was 5.6 mg N/L, equivalent to half the Maximum
Acceptable Value (MAV4). An average of half MAV is likely to result in no more than 10% of samples
exceeding MAV for drinking-water in a given sample set.
The average nitrate concentration in the shallow monitoring well network in the Hinds Plains area over the
same period (2007-2012) was 9.4 mg N/L, well over the half MAV. Shallow groundwater feeds directly into
the lowland water bodies with little or no attenuation of nitrate concentrations.
An annual median5 concentration of 6.9 mg N/L in lowland water bodies is the nationally-accepted level for
fair protection (80%) of aquatic biodiversity. For 90% biodiversity protection, the annual median
recommended is 3.8 mg N/L. The level of 6.9 mg N/L should provide base levels of protection to maintain
populations of eels, lamprey and general native fish species likely to be found waterways in the lower Hinds
catchment. The more protective level of 3.8 mg N/L is recommended by the Zone committee for the lower
Hinds River/Hekeao and tributaries to protect more sensitive species such as whitebait and trout.
On-going monitoring shows that nitrate concentrations continue to trend upward in both shallow and deep
wells (See Figure 4). Models estimate that the average nitrate-nitrogen concentration in shallow
groundwater could increase to more than 12 mg N/L after the time lag for all nitrogen currently leaching
from land use to reach the groundwater. The nitrate concentrations in groundwater are likely to increase
even further than this if 30,000 ha of new irrigated land are developed and no mitigation actions are taken.
The Hinds Plains area is considered a nutrient management “red zone” under the LWRP which means there
can be no increase in nitrogen leaching relative to the 2009 to 2013 nitrogen baseline. Farms with medium
nitrogen loss rates in the red zone (less than 20 kg N/ha/yr) can continue to operate as a permitted activity.
Farms with higher nutrient losses (more than 20 kg N/ha/yr), can continue to operate as a permitted activity
until 1 January 2017, but after this date a resource consent will be required and a completed Farm
Environment Plan will be an essential component of any application for consent.

4

Maximum Acceptable Value (MAV) is the non-exceedance standard of nitrate in drinking water as defined in the
Drinking Water Standards 2005/2008. This equates to 11.3 mg/L nitrate-nitrogen.
5
Note that annual average (or mean) nitrate concentrations estimated from modelling are considered comparable to
annual median concentrations for the purpose of assessing whether toxicity thresholds are likely to be breached.
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Figure 4: Annual average concentrations of nitrate in monitoring wells and spring-fed waterways in the Hinds Plains.

Catchment Scale Options
Managing nutrients in the Hinds Plains area will involve maximising the interplay between three main
factors:
1. The area of new irrigated or intensive land use.
2. The level of mitigation used to control nitrogen leaching on farms.
3. The volume of clean water used to augment shallow groundwater and dilute nitrate concentrations.
Each of these factors has associated costs and benefits.
Various combinations will achieve the target concentration of 6.9 mg N/L. The triangle below (Figure 5) was
developed to show the interplay between the three main factors and what various combinations could
achieve. These are modelled figures. The numbers are indicative and have changed slightly since the tool was
developed.
The package of recommendations contained in this ZIP Addendum seeks to reduce the catchment nitrogen
load by on-farm mitigation, resulting in a nitrate concentration of 9.2 mgN/L in lowland water bodies.
Dilution using up to 5m3/s of clean water (managed aquifer recharge) is needed to reach the target
concentration of 6.9 mg N/L, a level consistent with the proposed national bottom-line for nitrate.
The target concentration could also be reached by various combinations of the catchment scale factors (i.e.
combination of the size of new irrigated land area, amount of MAR and level of on-farm mitigations).
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Figure 5: Hinds Plains Area Nutrient Decision Tool

Recommendation 6.1

Lower Catchment – Reductions in Nitrogen Loads

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP
a) Recognises that by 2035 the nitrogen load for the lower catchment as a whole should not exceed
3,400 t N/yr.
b) Includes within this lower catchment load of 3,400 t N/yr an allowance of 214 t N/yr for land use
change.
c) Recognises that 214 t N/yr plus 596 t N/yr currently in existing low nitrogen leaching land use
equals a total of 810 t N/yr for land use change.
d) Recognises that by 2035 the catchment load plus dilution from MAR should result in an:
i.
Annual median nitrate concentration that does not exceed 6.9 mg N/L in shallow
groundwater and spring-fed water bodies; and
ii.
Annual median nitrate concentration that does not exceed 3.8 mg N/L in the Hinds River.
Commentary
The groundwater and spring-fed water bodies of the Hinds Plains area are interconnected. Apart from
the Hinds River itself all spring-fed water bodies originate from the discharge of groundwater.
Nitrate concentrations in the Hinds River are influenced by groundwater as well as hill-fed water from
the upper Hinds River diluting nitrate concentrations via over or underground flow in the river channel.
We therefore expect to see nitrate concentrations in the Hinds River to be lower than the surrounding
groundwater.
Assessing nitrogen loads is ‘new science’ for this catchment. Work such as the MRB report is a good start
from what was pretty much a zero base. Given the importance of these assessments to the
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understanding of the catchment and to the recommended solutions, this work needs to continue and to
be validated from other independent research, if sufficient confidence in the analysis is to be had. In
particular, we need to have confidence in the correlation between catchment loads and groundwater
contamination figures, given the level of knowledge of processes such as denitrification.
The current catchment load is calculated as 4,500 t N /yr. It is estimated that land use change, driven by
an increase in intensive dairying activities, could further increase the catchment load to 5,600 t N/yr
which could equate to a nitrate concentration in shallow groundwater of about 14 mg N/L, well over the
toxicity level for most aquatic species and exceeding the New Zealand Drinking Water Standard and the
proposed national bottom line of 6.9 mg N/L in lowland streams.
The goal of on-farm mitigation and Managed Aquifer Recharge (MAR) is to achieve nitrate
concentrations in lowland water bodies below 6.9 mg N/L. If all farming operations implement the
maximum available advanced mitigation (i.e. Advanced Mitigation Level 3 – AM3), the catchment load
calculations show that 6.9 mg N/L could be achieved without MAR. Given the very high cost of AM3, the
Zone Committee does not regard AM3 as a viable option.
For sheep, beef and deer (SBD) and arable systems implementing advanced mitigation does not make
economic or environmental sense because of high cost of advanced mitigation and insignificant
environmental gains. Therefore the Zone Committee’s preference is to ensure that these farming
operations implement Good Management Practice (GMP), while higher income farming enterprises that
contribute more to nutrient losses should implement Advanced Mitigation. The Zone Committee’s
favoured option is that all arable and SBD farm enterprises implement GMP, Dairy and Dairy Support (DS)
implement Advanced Mitigation (e.g. AM1 management options for irrigation and fertiliser application)6.
Some high leaching Dairy farms will also need to implement additional mitigations management options
(e.g. AM2) to meet the catchment nitrogen load target for the lower catchment. These mitigation
assumptions were used to produce the Options Package for the Hinds Plains area (refer to Figure 5).
The effect of these mitigations on EBIT (Earnings before interest and tax), and NPAT (Net profit after tax)
are included in Appendix 3. As the mitigation level increases, the increase of some farm working costs
can often be offset by reductions in other costs, or increase in profitability meaning the EBIT does not
often change significantly between different mitigation levels. The increased profitability results from the
assumption that management would improve as mitigation level increased and therefore the system
becomes more productive. The NPAT, however reduces exponentially as mitigation levels increase. This
is because as the mitigation levels increase the capital infrastructure costs (and associated interest and
plant replacement) of the mitigations increases significantly. An indication of the costs of some on-farm
mitigations are listed in Appendix 4.
The final catchment load target of 3,400 t N/yr derived from the Options Package mitigation is calculated
to give a concentration of 9.2 mg N/L in shallow groundwater and spring-fed water bodies with the
application of the on-farm mitigation assumptions. Modelling showed that the Options Package of on-

6

AM1 and AM2 are a collective list of mitigations that are listed in Everest et al (2013). It is expected that components
of the collective list of mitigations would be extracted and employed independently, depending on the suitability to
specific properties, providing a total farm nitrogen leaching target can still be achieved. See Appendix 2.
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farm mitigations by itself is not enough to meet the water quality targets and MAR is required to dilute
the 9.2 mg N/L to 6.9 mg N/L.
An average concentration of 6.9 mg N/L will provide for a number of Zone Committee outcomes and is
also consistent with the national bottom line proposed by the central government. The Zone Committee
is also aware that 6.9 mg N/L is an outcome-oriented measure that cannot be measured in a meaningful
way for compliance purposes at the individual farm level. As in the other CWMS zones, the proposed
catchment load needs to be translated into realistic and achievable limits that are expressed as kg
N/ha/yr.
The Zone Committee supports the idea of using MAR to dilute nitrate concentrations from 9.2 mg N /L to
6.9 mg N/L. While MAR is not a proven method in this catchment, the Zone Committee recommends that
a MAR trial be implemented for the first five years to address concerns. The following table (Table 2)
shows the proposed timing of implementation of the various mitigation methods, and the development
of new irrigation. The nitrate concentrations are long-term average concentrations that are estimated to
eventually result from the combination of variables assumed to be present at each time step. They are
not the concentration expected to be seen at the time when the actions are implemented. This is
because there is a time lag for nitrogen leached to travel through the soil and shallow aquifer to reach
the springs.
Table 2: Indicative Timing of Implementing the Options Package

Key dates

2014/15

2017

2020

2025

2030

2035

0

5,000

10,000

20,000

30,000

-

0.5

1.0

2.0

3.8

3.8

3.8

Current
Practices

GMP

AM1 (no
a
DCD)

AM1

AM1

Percentage reduction target for nitrogen
leaching across the catchment

0%

5%

15-20%

25-30%

35%

45%

Indicative average nitrate concentration in
soil drainage (mg N/L)

12.4

12.2

11.3–11.0

11.0-10.5

9.4

9.2

Indicative average nitrate concentration in
shallow aquifer and springs after MAR (mg
N/L)

11.9

11.2

10.0 - 9.4

9.4 - 8.8

7.0

6.9

Cumulative approximate area of new
irrigation (ha) (assume converted to
dairy/dairy support with 27 kg N/ha cap)
3

Volume of MAR (m /s)
Level of on-farm mitigation
(as defined in Everest et al., 2013)

a

b

b

AM2
Dairy

Assumes all Dairy and Dairy Support apply AM1 mitigations, excluding mixed pasture sward, short rotation ryegrass and white clover and nitrification
inhibitor.
b
Assumes nitrification inhibitor is available for pasture
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Table 3: Water Quality Outcomes - Hinds Plains Area

Where?
What?

Why?

Shallow groundwater &
spring-fed water bodies

Lower Hinds River

Manage to annual median
nitrate concentration of 6.9
mg/L
Nitrate toxicity guidelines for
protection of 80% aquatic
biodiversity including species
such as eels and lamprey.

Manage to annual median
nitrate concentration of 3.8 mg
N/L
Nitrate toxicity guideline for
protection of 90% aquatic
biodiversity to protect sensitive
species such as whitebait and
trout.

Drinking water
Manage to annual median nitrate
concentration of 6.9 mg N/L
NZ Drinking Water Standard for
nitrate is the maximum acceptable
value (MAV) 11.3 mg N/L. At an
annual average concentration of 6.9
mg/L nitrate some wells will exceed
the MAV at times and need
individual solutions e.g. treatment,
alternative supply, deeper well etc.

How?

Catchment load 3400 t N/yr ≈ 9.2 mg N/L
+ Managed Aquifer Recharge
≈ 6.9 mg N/L

The initial “potential options” package had a nitrogen load allowance of 917 t N/yr (average 30.6 kg
N/ha/yr) that could accommodate the 30,000ha of new irrigation. This 917 t N/yr was comprised of the
estimated existing current land use N loss of 596 t N/yr from dryland sheep, beef and deer farms, and an
additional 321 t N/yr set aside for land use change7. The allowance of 917 t N/yr required about 5
cumecs of MAR to dilute nitrate concentrations to an annual median of 6.9 mg N/L in shallow
groundwater and spring-fed water bodies.
The community raised concerns that using more than 4 cumecs of MAR could increase the risk of
flooding in the lowland plains. The risk of MAR causing flooding is considered less than when border dyke
irrigation was prevalent. The high cost of water and its availability for MAR implementation was also
considered given the scarcity of water resources in this area. Therefore, it was deemed prudent to keep
the amount of water required for MAR below 4 cumecs. To reach the goal of 6.9 mg/L N in the
groundwater and spring-fed water bodies the additional 321 t N/yr set aside for land use change needed
to be reduce to 214 t N/yr, given that there is less MAR for dilution. This means the allowance to
accommodate changes to land use is 810 t N/yr (596 t N/yr from existing current land use + 214 t N/yr
additional set aside for land use change). This would provide an allocation cap for land use change up to
a maximum of 27 kg N/ha/yr at farm level.

7

Land use change is defined as an increase in nitrogen loss above the nitrogen baseline. (This may or may not require a
subsequent change in irrigation practices)
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irrigated ha, and
farm practices
mitigation practices)

Figure 6: Estimated Average Annual Catchment Loads for Nitrogen across various modelling scenarios

Recommendation 6.2

Lower Catchment - Achieving Nitrogen Loads

The Ashburton Zone Committee recommends that:
To reduce the lower catchment nitrogen load to 3,400 t N/year a reduction in nutrient discharges is
required. This can be achieved by:
i.
ii.
iii.

A mix of good management and advanced mitigation practices for high leaching land
uses (e.g. dairy and dairy support) (refer Rec 6.3);
A discharge limit for changes in land use (refer Rec 6.4); and
A mix of local actions such as riparian fencing, improved drain management and
improved flows (ref rec 9.1).

Commentary
Reduction in the current catchment load of nitrogen from 4,500 t N/year to the target catchment
load of 3400 t N/year will mean less nitrogen is added to the system. This will require current lower
leaching land uses to progressively reduce their nitrogen discharges from current levels to good
management practice levels. High leaching land uses will be required to make further improvements
on good management. Best available scientific information currently suggests this improvement is in
the order of a 45% reduction from current practices for high leaching land uses. However, a more
robust estimate of this percentage improvement will be determined once the Matrix of Good
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Management Practices (MGM8) has been developed. Land use change will be required to adopt low
leaching practices from the outset.
Inputs of nutrients should also be prevented from entering surface water bodies by ensuring direct
stock access is restricted, sufficient riparian buffer strips are provided, and where applicable riparian
planting is undertaken. The development and implementation of an effective well-head protection
programme will also aid in reducing localised groundwater contamination.
If the existing land use activities are to be continued, they are expected to meet GMP by 2017.

2015

2017

Current catchment load ≈
4500 t N/year

Good management practice
for each land use defined by
the Matrix of Good
Managment Practice

Good management practice
described

All land uses are at least at
good management practice

New land use – enter at no
more than 27 kg N/ha/yr

MAR pilot trials undertaken

Signal good management
practice will not be enough to
achieve outcomes

Community recognises the
cultural significance of
Hekeao/Hinds River and
associated waterbodies

2020

Review progress on
implemention of ZIP
recommendations
High leaching land uses
are using advanced
mitigation practices

2025

2035

Review and development of a
new Land and Water Regional
Plan

The nitrogen load for the
lower catchment does not
exceed 3,400 t N/year

Review progress towards
implementing ZIP
recommendations

Farm mitigation practices
achieve 9.2 mg N/L in lowland
streams

Decline in average nitrate
concentration in shallow
groundwater and lowland
streams

Addition of Managed Aquifer
Recharge dilutes groundwater
to achieve 6.9 mg N/L

Increased opportunities to
gather safe mahinga kai
Community are aware of the
drinking water risks and are
taking appropriate action

Up to 30,000 ha of new
irrigation, contributing an
additional $104 million GDP
and 232 new regional jobs per
year

Figure 7: Implementation Timeline for Managing to Nutrient Limits

8

The Matrix of Good Management Practices project is a joint project between Environment Canterbury, primary sector
organisations and Crown Research Institutes and is overseen by a stakeholder governance group. The project will
deliver a matrix that will identify expected nutrient losses under good management practice for various sectors
including dairy, sheep/beef/deer, arable, horticulture and outdoor pigs, across a range of soil types and climates. By July
2015 the project is expected to deliver a matrix of nitrogen and phosphorus losses under good management practice for
various soil types. It is understood however, that the MGM project will not define the types of farm systems that are
appropriate for the catchment even if they are at good management practice. A hypothetical example is the MGM may
give a good management practice nitrogen loss number for a dairy farm with 8 cows/ha, on a Lismore soil, with an
annual rainfall of 600 mm. This doesn’t mean though that this farm system is appropriate for the catchment. Between
2015-2017 the project will deliver a data base to determine good management for different farm types, soil and climate
conditions throughout Canterbury.
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Recommendation 6.3

Good Management Practice for Existing Landuse - 2017

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should ensure:
a) Nutrient loss does not exceed baseline as defined in the LWRP up to 2017.
b) All farming should meet good management practice or better by 2017. Good management
practice will be clarified by the MGM project.
c) Good management practice may include but not be limited to:
i.
Preparation and use of Farm Environment Plans;
ii.
Monitoring soil moisture for irrigation scheduling;
iii.
Use of nutrient budgets in farm decision-making;
iv.
Use of fertilizer consistent with a farm nutrient management plan (i.e. matches plant
demand) and to relevant codes of practice;
v.
Compliance with “good management” assumptions assumed by Overseer (i.e. no direct
discharges to water from tracks and lanes, bridges, culverts and stream crossings and
silage pits);
vi.
Effluent storage systems that are compliant with regional and district plan rules;
vii.
Exclusion of stock from water bodies;
viii.
Appropriate design and management of efficient irrigation systems9;
ix.
Wellhead protection (refer Rec 6.7); and
x.
Good practice riparian and drain management (refer Rec 9.2).
d) MGM project outputs become part of the Hinds section of the LWRP as soon as they are
available.
e) Primary sector, financial organisations and Environment Canterbury communicate, as soon as
possible, the expectation that all land users will meet good management practice by 2017.
Commentary
The Committee considers good nutrient and water management will not only contribute to the
environmental outcomes for the Hinds Plain area but will also improve profitability by making more
effective use of nutrients and water at a time, and in quantities, when it is most effective.
As a first step toward achieving the desired outcomes for the Hinds Plains area the Zone Committee
expects all land users to be at, or better than, good management practices standard by 2017.
Establishing the baseline in some cases could be difficult. The Zone Committee understands there are
a number of issues in relation to the definition of baseline and the application of the related rules
that Environment Canterbury is working on to resolve across the region.
The Committee recognises that many land users will already be performing at, or better than, this
level as it has made good economic sense to do so. It is hoped that these land users will continue to
9

Efficient irrigation = above 80% of water utilised (measured as water applied versus water retained in the root zone).
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innovate and improve their systems. Other land users may need to invest in new approaches and
systems to meet these standards.
Good management alone, however, will not achieve the nitrate nitrogen annual median of 6.9 mg/L
in shallow groundwater and spring-fed water bodies of the Hinds Plans area. Land uses that are high
leaching (e.g. dairy and dairy support) will be required to be operating at better than good
management practice by 2035. In addition, the recharge of aquifers using water with low nutrient
levels to dilute concentrations will be needed.
The Zone Committee recognises there is some uncertainty about what good management practice
may mean. The Committee is aware that the MGM project, currently underway, will define good
management and will estimate kilograms per hectare of nutrient loss for different farm and soil
types. The project is being developed with Environment Canterbury, industry, and researchers, and
has TRONT, Fish and Game, Forest and Bird, and Federated Farmers within the project’s governance
group. The Committee understands that a matrix of good management will be produced in the
second half of 2015. The Committee is conscious that the period between now and when the matrix
is produced creates considerable uncertainty for land users.
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Recommendation 6.4

Lower Catchment – Land Use Change

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should allow land use change in the Hinds Plains area that:
a) Discharges up to a limit of 27 kg N/ha/yr (refer Rec 6.1); or
b) Applies an average limit of 27 kg N/ha/yr for the proportion of the changed land use area within an
irrigation scheme or farm enterprise that operates within the Lower Hinds area.
Commentary
A total lower Hinds catchment load of 810 t N/yr is available for any changes in land use including
any new point source discharges (Figure 8). The allowance of 810 t N/yr equates to a maximum
nitrogen discharge of 27 kg N/ha/yr in the lower Hinds catchment. To change to higher discharge
land uses and remain with a 27 kg N/ha cap will require matching land use with soil type, investment
in technology and management systems currently on the market as well as taking advantage of new
technologies as they are developed and become available. The Zone Committee believes that new
land use should recognise the reality of managing within nutrient limits from the outset and invest
accordingly.
The Zone Committee intent is that the recommendation 6.4 establishes a nutrient limit 27 kg/ha
within the Hinds Plains area (i.e. a scheme would not be able to transfer into this catchment the
benefit of nutrient discharge limit outside this catchment))

Figure 8: Hinds Catchment Load Details
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Recommendation 6.5
Suppliers

Lower Catchment - Irrigation Schemes and Principal Water

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should encourage irrigation schemes or principal water suppliers
within the Hinds Plains area to apply for consent to discharge nutrients on behalf of their
shareholders as a whole.
Commentary
The Hinds Plains area has five irrigation schemes presently irrigating 46,520 ha. Water has been
consented for a further 28,500 ha of new irrigated land. One of the outcomes sought by the Zone
Committee was to allow for up to 30,000 ha of new irrigated land. The area potentially covered by
irrigation schemes is approximately 75,020 ha or 59% of the land area of the lower catchment. The
nutrient load allocated to irrigation schemes will play an important role in reaching the catchment
load of 3,400 t N/yr.
The total load limit for the Lower Hinds area, including areas both within and outside the irrigation
schemes, should not exceed the following total limits:
a) The baseline load limit (current) of 4,500 t N/yr immediately;
b) The target load limit of 3,400 t N/yr by 2035.
The committee’s expectation is that this recommendation should only apply to existing consents by
way of a consent review or consent renewal.

Recommendation 6.6

Upper Catchment - Nutrient Discharge

The Ashburton Zone Committee recommends that:
a) The Hinds section of the LWRP should seek to:
i.
Maintain current levels of ecosystem health in waterways of the Hinds upper catchment;
ii.
Maintain and enhance cultural values, including opportunities to gather safe mahinga kai in
the Hinds Plains upper catchment.
b) The Hinds section of the LWRP achieve these objectives by:
i.
Establishing property scale nitrogen baselines (2009-2013) using Overseer® (Refer to LWRP
rule 5.43)
ii.
Maintaining current catchment loads of 6.1 t P/yr and 114 t N/yr
iii.
Expecting all land users to be at good management practice or better by 2017 (refer to Rec
6.3). Good management practice will be defined by the MGM.
Commentary
The terrain and farming practices vary dramatically between the higher and lower altitudes of this
upper catchment. The two upper catchment river branches are considered to be in relatively good
condition compared with other small hill-fed streams in Canterbury. They have a range of in-stream
values (large galaxiid fish, and sport fish populations (particularly Brook Char), good in-stream habitat
values, and an absence of nuisance algal growth issues. It is estimated that the upper catchment
contributes about 6 t P/yr and 100 t N/yr equating to an average load of 0.55 kg P/ha/yr and 10 kg
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N/ha/yr. Possible land use change on the lower flatter areas of the upper catchment would likely
increase nitrogen discharges and have a negative impact on the water quality and aquatic
biodiversity of the area.
The Zone Committee wishes to maintain the current state of health of the water bodies in the upper
catchment.

Recommendation 6.7

Well-Head Protection

The Ashburton Zone Committee recommends that:
a) Environment Canterbury, Ashburton District Council and the Canterbury District Health Board develop
a wellhead protection education programme for the Hinds Plains area and incorporate good well
head management into Farm Environment Plans.
b) Environment Canterbury monitor wells have a high level of well-head protection.
Commentary
Contamination can quickly enter a groundwater system through unprotected or poorly constructed
well-heads. A well-head is defined as: the area around a well that may or may not collect water, the
cap, the well casing, the concrete apron, and when coupled with water distribution system, the
presence of a backflow preventer. A poorly protected well-head can allow a direct flow path for
chemicals, rubbish and animal effluent to move quickly to the localised water table. This situation
can threaten local drinking water bores and can allow contaminants such as E.coli to enter wells
where they would normally be removed during travel through the ground before reaching the well
screen.
The issue of poor well-head protection has been raised consistently in various community meetings.
It is not known how many bores require better well-head protection in the Hinds Plains area. The
cost to improve well-head protection could range from $100 -$1,000 per well. As Hinds Plains
irrigation practices are modernised it is expected that well-head protection, including backflow
preventers, would be standard upgrades. Environment Canterbury, Ashburton District Council and
the Canterbury District Health Board should develop a well-head protection programme that
prioritises the Hinds Plains area and promotes better well-head protection areas in order to reduce
the risk of contaminating the groundwater and the risk to drinking-water supplies.

Recommendation 6.8

Drinking Water

The Ashburton Zone Committee recommends that:
In association with the Zone Committee the Canterbury District Heath Board, Ashburton District
Council and Environment Canterbury continue to investigate, communicate and implement
appropriate options to address the nitrate levels that exceed New Zealand Drinking-Water Standard
in groundwater wells that supply some individual households.
Commentary
The Zone Committee is concerned that the national drinking-water standard for nitrate is already
exceeded in some shallow groundwater wells in the Hinds Plains area. The modelling indicates that
the package of recommendations will reverse the upward trend in average nitrate concentrations
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but drinking-water standards will continue to be exceeded for some time. The Zone Committee is
concerned that the solution package will not consistently meet New Zealand’s drinking-water
standards. This is a concern and will require further monitoring, review and continued action.
The national drinking-water standard (Maximum Acceptable Value (MAV)) for nitrate is 11.3 mg N/L.
In order to meet the drinking-water standard and take into account seasonal and individual well
variability, concern is raised when monitoring indicates that the average nitrate concentration is at
half MAV (i.e. 5.6 mg N/L) and showing an upward trend.
Over 100 wells were sampled in the Hinds Plains area in the five-year period from mid-2007 to mid2012. Half of these wells were recorded as drinking-water sources. The average nitrate-nitrogen
concentration in all the wells (shallow and deep) was 5.6 mg N/L, equivalent to half MAV, with 10%
of wells yielding one or more samples exceeding the MAV.
The average nitrate-nitrogen concentration in the shallow monitoring well network in the Hinds
Plains area over the same period was 9.4 mg N/L, well over half MAV. On-going monitoring shows
that nitrate concentrations continue to trend upward in both shallow and deep wells (See Figure 4).
Models estimate that the average nitrate-nitrogen concentration in shallow groundwater could
increase to more than 12 mg N/L after the time lag for all nitrogen currently leaching from land use
to reach the groundwater. The nitrate concentrations in groundwater are likely to increase even
further than this if 30,000 ha of new irrigated land are developed and no action is taken.
On farm mitigation and MAR will likely dampen, then reverse the upward trend in nitrate
concentrations. Improved wellhead protection will lessen the risk of contamination by E.-coli. The
Zone Committee, however, does not expect these measures will be enough to reduce nitrate
concentrations in shallow groundwater to at, or below, half MAV.
Over 80% of households are reliant on their own drinking-water supply in the Hinds Plains area.
The cost of deepening bores (to reach deep groundwater with lower nitrate concentrations) is
estimated to be in the order of $10,000 per bore. Deepening bores may, however, only be a
temporary solution as the trend in nitrate concentrations in deep groundwater is also increasing.
Unlike Selwyn-Waihora where there is clean alpine river water recharging deep aquifers, there is no
proven evidence of a reliable source of clean water recharging the deep aquifers in the Hinds Plains
area.
Nitrate-removal technologies are also available for household water supplies. Ion exchange units
cost approximately $600 for an under-the-sink unit and $6,000 - $50,000 for a larger household unit.
Reverse osmosis units cost about $1,500 for an under-the-sink unit. Reverse osmosis units that treat
the whole house are significantly more expensive (i.e. $30,000 -$50,000)10. None of these treatment
units are “fit and forget”, i.e. they require on-going maintenance.
Community supply wells, such as at Mayfield and Hinds are deeper wells (>100 m deep) with good
well head protection and regular testing. The risk of high nitrate levels and bacterial contamination

10

Costings are from Filtration Technology, Wellington, www.filtec.co.nz

32

Ashburton ZIP Addendum 4 March 2014

of community wells is currently considered low. If, however, the current upward trend in nitrate
concentrations in deep groundwater continue then these community supplies could also be at risk.
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7.0

WATER QUANTITY

The Hinds Plains area covers roughly 1,375 km2, has a large groundwater resource, the Hinds River/Hekeao
and more than 30 lowland water bodies. These lowland water bodies are largely dependent on groundwater
for their base flows making water management interdependent. The catchment boundaries are defined by
the upper Hinds catchment providing flows to the Hinds/Hekeao River, the Rangitata River (south) and the
Ashburton River (north) (Figure 1). In the 1940s, the Rangitata Diversion Race (RDR) was designed and
constructed to divert water from the Rangitata River to the Rakaia River to provide irrigation water and
hydropower. It remains the primary source of water to the surface water irrigation schemes. Historically this
alpine-sourced water was used to supply two border dyke irrigation schemes in the Hinds area: MayfieldHinds and Valetta. During this time of higher border dyke irrigation, flows in the lowland water bodies were
higher than is measured today and provided for higher levels of environmental and cultural values. Drainage
has remained a key functional component of the lowland water bodies helping to prevent flooding related to
extreme rainfall events.
Over time, improvements in irrigation efficiencies (transition to spray) coupled with the conversions of open
races to pressurised-piped delivery systems have helped expand the irrigated areas, maximised water usage,
and reduce energy costs related to water pumping. In 2003, Environment Canterbury reported that border
dyke irrigation had been a major source of recharge to the Hinds plains aquifers, but this transition to more
efficient use was clearly underway and evident in water level records. More recently, stock-water races,
which have also provided a source of aquifer recharge, are being decommissioned to allow more water to be
left in the source rivers.

Figure 9: Map of Water Quantity features of the Hinds Plains Area
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Concurrently, the development of the groundwater resource as both a primary and secondary source of
irrigation water was also underway in the catchment’s two groundwater allocation zones (GAZ), the
Mayfield-Hinds and Valetta (Figure 9). Consents for groundwater development show a relatively constant
number of new consents being issued up until the early 1990s (Figure 10). However, the number of bores
consented in each GAZ increased dramatically until a peak around 2004. At this time the groundwater
allocation limits were set, which acted to manage the amount of groundwater pumping in each GAZ relative
to the amount of estimated aquifer recharge. Today this uptake of groundwater consents has left the
Valetta GAZ over allocated (red zone) relative to the consented volume and the Mayfield-Hinds at 82% of its
allocation limit (yellow zone).

Figure 10: Timeline of Bore Consent development for Mayfield Hind/Valetta (1932 to 2012)

Measurements of groundwater and lowland water bodies indicate a decrease in water levels in the Hinds
Plains area. Environment Canterbury monitoring bores show a statistically significant decreasing trend in
groundwater levels which when coupled with similar change in lowland water bodies flows, demonstrate a
groundwater system in decline.
These changes, coupled with a minor trend in overall lower rainfall, have combined to contribute to declining
environmental conditions and degrading water availability and reliability.
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Recommendation 7.1

Groundwater Allocation

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should:
a) Continue to manage groundwater as part of two groundwater allocation zones known as the Valetta
groundwater zone and the Mayfield Hinds groundwater zone.
b) Prohibit new allocation from both Mayfield Hinds and Valetta groundwater allocation zones, except if
the allocation is a switch from surface or hydraulically-connected groundwater to deep
groundwater11;
c) Allow groundwater users to surrender unused allocation and/or switch to surface water irrigation
schemes or non-hydraulically connected (deeper) groundwater where these meet reasonable and
efficient use12 criteria and do not interfere with neighbouring groundwater takes13;
d) Prohibit the transfer of water takes within the Valetta groundwater allocation zone until total takes
are less than 100% of groundwater allocation,
e) Revert to the transfer rules in the LWRP14 once allocation in the Valetta groundwater allocation zone
is below 100%;
f) Determine and respond accordingly to the possible impact of managed aquifer recharge on
rebalancing the allocation of water in the Valetta and Mayfield-Hinds groundwater zones; and
g) Encourage the use of available water meter data to improve groundwater usage data.
Commentary
The Hinds Plains area contains two groundwater allocation zones separated by the Hinds River. The area
north of the Hinds River is called Valetta and the one to the south is called Mayfield-Hinds. In recent
years demand for groundwater has increased substantially with allocation doubling twice in the last 10
years. As of 2007 the groundwater in the Valetta zone has been classed as over-allocated (138% of the
groundwater has been allocated). 82% of the groundwater in the Mayfield-Hinds zone is considered
allocated.
The sources of recharge to groundwater include rainfall, irrigation water and surface water from rivers
and open channel races. In recent years improvements in irrigation efficiency through water race
maintenance, conversion to efficient spray irrigation and improved management are likely to have
reduced the amount of irrigation water recharging the groundwater. This along with increasing usage of
the groundwater resource is likely to be the cause of falling groundwater levels, and the drying up of
associated springs and surface water bodies in recent years.
The use of MAR along with reductions in groundwater allocations is intended to help re-balance the
shortfall created by these changes as well as increase the overall amount of water entering the aquifer to
maintain spring-fed water body flows.

11

Water can be taken for an individual’s reasonable domestic needs, or stock drinking water as per section 14 (3) (b) of
the RMA.
12
Reasonable use is described in Schedule 10 of the LWRP
13
Well interference effects on existing takes that are regarded as adequately penetrating is described in Schedule 12 of
the LWRP
14
LWRP transfer rules refer rule 5.133
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Despite the fact that the Mayfield-Hinds groundwater zone is not 100% allocated, the Zone Committee is
of the view that a precautionary approach is needed until monitoring provides some certainty that the
system has stabilised. The Committee is of the view that the measures proposed will halt the decline in
the Valetta zone but it is currently too difficult to determine whether the system can be rebalanced until
the effectiveness of MAR is determined.
In the Mayfield-Hinds groundwater allocation zone there are 265 consents with an additional 10 in
process and in the Valetta zone there are 226 with an additional 47 in process.

Recommendation 7.2

Upper Catchment - Flows and Allocation

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should maintain the current minimum and allocation flows in the
North and South Branches of the Hinds River and provide no new water allocation.
Commentary
Currently, there is limited allocation of water from the upper Hinds River. There are no consents to take
water from the North Branch and only two consents from the South Branch. Of the two consents, one is
for stock-water (29 L/s) by Ashburton District Council and another is a stream-depleting groundwater take
with a surface water component of 3 L/s. The Zone Committee considers there should be no further water
allocation permits granted from water bodies within the Upper Hinds catchment.

Recommendation 7.3

Lower Catchment –Surface Water Bodies Allocation

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP should:
a) Prohibit new water allocation from surface water bodies;
b) Reduce the surface water allocation limit by allowing users to;
i.
surrender unused allocation;
ii.
switch to surface water irrigation schemes;
iii.
switch to non-hydraulically connected groundwater;
iv.
Use water more efficiently.
c) Prohibit the transfer of surface consented water takes within and between surface water bodies;
d) By no later than 2020 existing allocation limits for surface water should be reviewed and new
allocation limits be set for the surface water bodies of the Hinds Plains area in response to
recommendations developed by the Hinds Drains Working Party15 adopted by the Ashburton Zone
Committee and recommended by the Zone Committee as a change to the Hinds section of the LWRP
(refer Rec 7.4);

15

Hinds Drains Working Party = a group established by the Zone Committee including Zone Committee members,
Arowhenua, water users, Department of conservation, Ashburton District Council, Fish and Game, Forest and Bird,
Federated Farmers, primary sector and other stakeholders.
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e) Should a consent expire or be changed between now and 2020 then the existing regime should apply
until 2020.
f)

Groundwater allocation is made available to enable current consent holders with surface water or
stream-depleting groundwater takes to surrender their consents, and take deep groundwater
provided that the new deep groundwater take:
i.
is based on users’ reasonable and efficient use;
ii.
does not have more than acceptable interference effects with neighbouring groundwater
takes;
iii.
is no more than the original allocation intended for surface water usage or usage from
stream-depleting groundwater takes; or
iv.
in the case of consent holders with dual groundwater and surface water takes, the new deep
groundwater take is no more than required based on the reasonable and efficient use.
In addition
i.

ii.

iii.

Environment Canterbury should investigate how the calculations of well interference can
allow the use of deep groundwater for current consent holders with surface water or stream
depleting groundwater takes.
Environment Canterbury may allow stream depleting groundwater takes to continue if it can
be demonstrated by the consent holder that there is no deep ground water available on the
consent holder’s property or sand/salt intrusion will mean it is impracticable to pump from
deep groundwater.
The results of the managed MAR scheme are taken into account when setting the minimum
flows in the surface water bodies in the Hinds Plains area.

g) Surface water and stream-depleting groundwater that is surrendered is to contribute to the
improvement of cultural and ecological values as expressed in terms of minimum flows and should
not be reallocated for out-of-stream use.
Commentary
The Zone Committee recognises the spring-fed water bodies in the Hinds Plains area are in decline.
Historical changes to up-grade irrigation (recharge) and groundwater pumping practices (discharge)
have resulted in degraded base flow conditions. Historically established surface water allocations were
based on flow conditions that enjoyed the benefits of higher groundwater levels. Over time, as water
use reliability has declined, surface water consent holders have shifted toward groundwater pumps.
However, the surface water allocations and consents still remain based on these higher flow conditions.
Current allocations for surface water bodies range up to 500% relative to current flow conditions.
As the establishment of a MAR pilot trial and subsequent development of a groundwater replenishment
programme is established, the Zone Committee recognises that any benefits to surface water bodies
gained from additional recharge activities needs to be shared between the environment and users.
The Zone Committee has recognised that the current allocation has not only negatively affected cultural
and ecological values but also reliability of irrigation. The Committee wishes to claw back some of this
allocated water to protect cultural and ecological values as part of the mitigation options being
proposed in the catchment.
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The Zone Committee felt it was not able set robust allocation limits for surface water bodies at this time
because of the limited long term data, the degree to which MAR will help raise flows and uncertainty
regarding the nature of the consented allocation as opposed to the actual water used. The Committee
also recognised that the rules currently contained in the LWRP for allocation are unlikely to deliver the
outcomes it is seeking.
The Committee has therefore proposed a working party process, to develop allocation, minimum flow
limits and the appropriate location for compliance sites. It is intended that these recommended limits
would be introduced into the Hinds section of the LWRP no later than 2020.
Table 4 shows the current allocation and the LWRP allocation rule of 20% of MALF for the main lower
Hinds water bodies. The Committee is of the view that once the Hinds Drains Working Party develops its
recommendations on allocation and they have survived the RMA planning process then existing
consents should be reviewed.

39

Ashburton ZIP Addendum 4 March 2014

Table 4: Surface Water Allocation in the Lower Hinds Water Bodies

Residual
MALF
estimate (L/s)

Current
Allocation

LWRP Allocation =
20% MALF (natural
MALF = residual MALF
+50% allocation

Blees Drain
Flemington Drain

34

349

42

21

547

59

Parakanoi Drain
Windermere Drain

46

588

68

97

690

88

Boundary Drain

309

987

160

Stormy Drain

139

436

Water Body

Residual
MALF
estimate (L/s)

71
LWRP Allocation =
20% MALF (natural
MALF = residual MALF
+50% allocation

Spot Gaugings

Recordings

Water Body

Spicers Creek

17

184

22

Dawsons Drain
Home Paddock
Drain
Deals Drain
O'Shaughnessys
Drain
Taylors Drain

11

35

6

36

333

40

69

347

49

55

360

47

87

482

66

Northern Drain

226

746

120

Griggs Drain
Dobsons Drain

27

100

15

228

475

93

Twenty One Drain

112

351

58

Crows Drain
Harris Drain

308

314

93

149

260

56

63

72

20

126

190

Residual
MALF
estimate (L/s)

Allocation

44
LWRP Allocation =
20% MALF (natural
MALF = residual MALF
+50% allocation

**

1670

**

*

125

*

*

240

*

**

364

**

Yeatmans Drain
Oakdale Drain
Water Body

No data

Current
Allocation

Hinds River
Montgomerys
Drain
Moffats Drain
Pyes Drain
* not enough gaugings
** no correlation
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Recommendation 7.4

Minimum Flows - Surface Water Bodies

The Ashburton Zone Committee recommends that:
a) The current consents conditions should apply up to 2020. Should a consent expire or be changed
between now and 2020 then the existing regime should apply until 2020.
b) A Hinds Drains Working Party should be established in 2014 and work to develop management plans
on a stream by stream basis to:
i.
Deliver cultural values including opportunities to gather mahinga kai (e.g. by but not
limited to minimum depth calculated from COMAR);
ii.
Improve ecosystem health, including the habitat of trout; and
iii.
Safeguard reliability for existing water users.
c) The working party should address the following:
i. Minimum flows;
ii. Minimum flow measuring sites;
iii. The application of partial restrictions to protect stream dewatering;
iv. Consented versus actual takes as they relate to ‘reasonable usage’;
v. Equity between those with minimum flows and those without;
vi. Switching takes from surface water to deep groundwater;
vii. The effectiveness of MAR pilot programme;
viii. In-stream and habitat restoration including fish passage;
ix. Drain management;
x. Differences in characteristics and therefore the optimum solutions for different drains or
groups of drains e.g. north of the Hinds River and south of the Hinds River; and
xi. Any negative effects any of these actions may have.
d) The Working Party should develop minimum flow recommendations for the main water bodies in
Table 4 in the lower Hinds by 2015. Once adopted by the Zone Committee these should be
recommended to Environment Canterbury to be incorporated into a plan change to the Hinds section
of the LWRP, following which they should be applied to existing consents by way of consent review.

Commentary
The 24 main spring-fed water bodies of the Hinds plains area are all highly modified water courses both
in their construction and maintenance, but convey “natural water” from groundwater-fed springs and
continue to support ecosystems and cultural values of the Hinds Plains. Recent ecological surveys
indicate the lower Hinds water bodies support a range of sensitive aquatic species, however, declining
water quality and quantity levels threaten their survival. The Committee also recognised that establishing
a ‘status quo’ approach to flows in an environment of declining groundwater conditions would not be
sufficient to improve cultural and environmental values and provide for existing users’ reliability.
Most of the current minimum flows for the Hinds lowland water bodies were set in 1985 and 1995 when
spring flows in these systems were substantially higher than they are today. These streams are directly
reliant on the management of the Hinds plains groundwater system including irrigation practices and
abstractions. In addition, regional and national policy settings as well as community expectations have
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changed. The CWMS process has required zone committees to find a balance between economic,
cultural and ecological values.
Further complicating the protection of in-stream flows in the Hinds, are the effects of both hydraulicallyconnected groundwater pumping and the lack of partial restrictions. 94 bores in the catchment have
been identified as likely to be hydraulically-connected ‘stream depleting’ bores which should have
minimum flows. However only 22% of the stream depleting bores have minimum flow requirements
assigned to their consent conditions. Additionally, the Committee acknowledges that the absence of
‘partial restrictions’ on consent conditions can create a ‘yo-yo’ (flowing-dry) effect on stream flows which
can act to further impact environmental conditions. Currently only 44% (11 of 24 water bodies) have
partial restrictions.
In the case of the Eiffelton Irrigation Scheme, the scheme enhances the cultural and ecological values of
Home Paddock, Windermere and Deals drains by pumping groundwater into these drains,
supplementing the natural flow, and using them as a conveyance mechanism to farms within the
scheme. It is the intention of the Zone Committee that their recommendations should not jeopardise
such a scheme’s viability but instead seek opportunities for further improvements.
During the development of these recommendations for minimum flows, both cultural and ecological
requirements specific to the Hinds plains area were assessed. Through the COMAR report (Tipa 2013)
Arowhenua Rūnanga have recommended that water bodies need to have a depth of at least 300 mm to
safeguard cultural values and improve opportunities to gather mahinga kai. Using ecological technical
information Environment Canterbury (Meredith 2014) assessed the ecological requirements for sensitive
species to require a depth in the order of 400 mm. The LWRP (2014) includes region wide rules for
establishing minimum flows in Canterbury.
Therefore four possible approaches for setting minimum flows were considered by the Committee (Table
5):
1. Minimum flows as currently contained in consent conditions;
2. 300 mm depth as recommended by Arowhenua Rūnanga in order to protect cultural values and
improve opportunities for mahinga kai;
3. 400 mm depth to protect ecological values; or
4. LWRP regional wide rules for minimum flows of 50% mean annual low flow (MALF).
The Committee considers minimum flows set for surface water bodies of the lower Hinds Plains area are
currently too low and will continue to exacerbate the decline in cultural values, ecosystem health, and
reliability of supply for users. The Committee was of the view however that it was not presently in a
position to provide recommendations, given the individual characteristics of each water body, associated
user groups and the multi-faceted nature of any solution.
The Committee considers the LWRP rules are not the best option and that a community-led stream by
stream approach should be followed. Such an approach will take time. The Committee has therefore
recommended that a working party, led by the Committee, be established to work with the community
and various stakeholders to develop minimum flows for each of the main water bodies listed in Table 5.
The Committee expects the working party to develop recommendations for minimum flows for each of
the main water bodies by 30 November 2015. Once adopted by the Zone Committee, the Zone
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Committee will present these minimum flow recommendations to Environment Canterbury to be
included in the LWRP as part of a plan change.
The Committee is of the view that once the Hinds Drains Working Party develops its recommendations
on minimum flows and they have survived the RMA planning process, then existing consents should be
reviewed.
Between now and 2017 additional gaugings in streams with insufficient data are required to support the
establishment of appropriate minimum flows.

Recommendation 7.5

Minimum Flow- Lower Hinds River

The Ashburton Zone Committee recommends that:
a) The Hinds section of the LWRP should:
i.
Allow the minimum flow site at Boundary Road be moved to Poplar Road with an
appropriate adjustment to the minimum flow consent conditions (we understand that the
current minimum flow at Boundary Road is 150L/s which equates to 700 L/s at Poplar Road);
ii.

Increase the minimum flow for the Lower Hinds River from 2020 from 700 L/s to 770 L/s as
measured at Poplar Road.

iii.

Include partial restrictions for the Lower Hinds River from 2020.

b) Environment Canterbury should:
i.
Review surface water and groundwater allocation consents that are hydraulically connected
to the Hinds River once the new minimum flow has been set.
ii.

Investigate the establishment of water users groups to aid management during times of
water restriction.

c) The Zone Committee in conjunction with Environment Canterbury, Ashburton District Council,
Arowhenua, users of the resource and stakeholders such as Fish and Game and Department of
Conservation should develop a management plan for the lower Hinds River.
d) Environment Canterbury should investigate whether direct surface water consents from the Hinds
River could be retired
Commentary
The lower Hinds River once supported a locally-important trout fishery, a small opportunistic whitebait
fishery, as well as habitat for native fish.
The current minimum flow site is at Boundary Road, however, the recorder is located at Poplar Road
further downstream in the perennial flowing reach. It is recommended that the minimum flow site be
moved downstream in order to protect the flows in the lower reaches of the river. Concurrent gauging
data shows that 150 L/s at Boundary Road equates to approximately 700 L/s at Poplar Road.
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Arowhenua has recommended that water bodies need to have a depth of at least 300 mm to safeguard
cultural values and improve opportunities to gather mahinga kai. 700 L/s meets this depth provision at
Poplar Road but not at Boundary Road. A minimum flow of 770 L/s at Poplar Road will provide a depth
of 300 mm at Boundary Road.
All surface water takes have an assigned minimum flow, however, only 9% of groundwater takes that are
known to deplete surface water bodies have an assigned minimum flow.
In addition, the Committee recommends introducing partial restrictions, starting at minimum flow plus
the allocation, to prevent the “yo-yo” effect of restrictions occurring on alternate days as abstractions
reduce the flows below the minimum when they are turned on and the flow recovers when there are no
abstractions.
The Zone Committee considers direct augmentation of the lower Hinds River to increase minimum flows
is an option that warrants further investigation in the future once the effectiveness of other
recommendations are better understood.
The Hinds River is ephemeral over much of its length. Flows are lost to groundwater over much of its
length. The lower reaches had no defined water course until land drainage and bed excavation occurred.
It is understood that, approximately 7km of the lower river course passes through privately owned land.
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Table 5: Minimum Flow Options for the Lower Hinds Water Bodies

Watercourse

Parakanoi Drain
Windermere
Drain

at Lower Beach
Road
at Lower Beach
Road
at Lower Beach
Road
at Lower Beach
Road

Boundary Drain

at Trigpole Road

Recorder site s

Blees Drain
Flemington
Drain

Stormy Drain
Spicers Creek
Dawsons Drain
Home Paddock
Drain
Deals Drain
O'Shaughnessy
s Drain

Sites with spot gaugings

Taylors Drain
Northern Drain
Griggs Drain

Dobsons Drain

Twenty One
Drain
Crows Drain
Harris Drain
Yeatmans Drain
Oakdale Drain
Sites with insufficient
gaugings / no
correlation

Existing site

Hinds River
McLeans
Swamp Road
Drain
Montgomerys
Drain
Pyes Drain

at Lower Beach
Road
at Lower Beach
Road
at Lower Beach
Road

Flow at
COMAR
depth
(300mm)
(L/s)

Flow at
ecology
depth
(400mm)
(L/s)

LWRP Min
flow = 50%
Natural
MALF (L/s)

25

238

441

104

25

131

174

147

Current
Min
flow
(L/s)

Current
Partial
restriction
min flow
(L/s)

30

100

228

419

170

10

30

230

420

221

150
150
235

200

358

673

401

196

350

179

150
10

50

>150

>350

55

10

20

>150

>300

14

at Poplar Road

40

>80

>120

101

at Poplar Road

70

>100

>150

121

at Poplar Road

25

>50

70

118

at corner Hinds
River and Newpark
Rds
at Surveyors Road
at Lower Beach
Road

25
>80

>120

164

210

180***

>240

300

10

>40

>50

39

115***

170

233

>300

>350

144

>400

>700

233

>150

>200

140

>100

>150

50

93

117

111

770

890

**

25

*

*

*

10

*

*

*

100

>150

**

at Twenty One
Drain Rd

at Twenty One
Drain Rd
at Lower Beach
Road
at Lower Beach
Road
at Rangitata Mouth
Road
at Boundary Road
at Windermere cut
off
at confluence with
Hinds River
at Lower Beach
Road

25

150

215
50
40

50

160
180
230

50

110
50
75
125
200
150
150

50

75

300
400

75

* not enough gaugings, ** no correlation, *** current flow exceeds COMAR flow estimate.
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Recommendation 7.6

Review Minimum Flow Measuring Sites

The Ashburton Zone Committee recommends that:
With the assistance of the Hinds Drains Working Party, Environment Canterbury should review, and
determine appropriate locations for minimum flow and or residual flow measurement sites at the lowest
practical end of the catchment.
Commentary
In order to protect cultural and ecological values it is important to maintain, where possible, a water
body’s connection to the sea. This is embodied in the concept of Ki Uta Ki Tai – mountains to the sea
(refer Rec 4.1 and Rec 8.3). A connection with the sea is also critical for many of New Zealand’s native
fresh-water species who spend part of their life cycle in a marine environment. Many of these species
are able to move through wet shingle and are not reliant on a physical opening to the sea.
The Committee, recognises that changing and consolidating minimum flow sites needs to be done in
consultation with users. The Committee therefore considers the Hinds Drains Working Party should also
address the location of measurement sites for minimum flows as part of the Working Party’s
recommendations on minimum flows (refer Rec 7.5).

Recommendation 7.7

Stock-Water Races

The Ashburton Zone Committee recommends that:
Ashburton District Council acts on the recommendations contained in the report “Stock Water User
Survey” (Opus report April 2013) to determine whether greater benefit from the water and the race
system could be found. Actions should include but not be limited to:
a) An ecological survey that identifies areas within the stock-water race system that are valuable
ecological habitat, particularly for the Canterbury mudfish and other endangered species;
b) Identifying opportunities to improve cultural values;
c) Identifying alternative sources of supply, particularly for those who use the races for domestic
supply and end of race users; and
d) Investigating the possible use of the stock-water race system as part of a managed aquifer trial.
Commentary
The Hinds Plains area has a network of stock-water races. Approximately 3 m3/s is consented for stock
water from various sources. In some cases stock-water races are used as a source of domestic water
supply. The stock-water race system is an inefficient way of delivering water to stock. An Ashburton
District Council estimate approximately 80% of stock water is lost to groundwater. This water
inadvertently provides an additional source of groundwater recharge which in turn has supported flows
in spring-fed water bodies. Water quality and aquatic habitat declines down the catchment as races are
often accessible to stock, subject to erosion and open to other sources of contamination.
Stock-water races have been a feature of the Hinds Plains area for some time and have developed their
own ecological values, including supporting the habitat of the endangered Canterbury mud fish.
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Recommendation 7.8

Managed Aquifer Recharge (MAR)

The Ashburton Zone Committee recommends that:
a) The Hinds section of the LWRP supports the trial of managed aquifer recharge as a first step toward the
implementation of a groundwater replenishment programme to include:
i.
Diluting groundwater concentrations of nitrate;
ii.
Achieving minimum flows in spring-fed water bodies;
iii.
Increasing reliability for existing consent holders; and
iv.
Minimising the amount of on-farm mitigation needed.
(refer Rec 8.7)
b) These objectives are subject to:
i.
The availability of a clean source of water;
ii.
The proposal being culturally acceptable; and
iii.
The risk of flooding in lowland areas induced by MAR being low.
c) Further technical work and consultation be undertaken including:
i.
Development and evaluation of MAR options;
ii.
Acceptability of mixing waters;
iii.
Development of a trial programme, depending on monitoring and evaluation to prove and
evaluate the concept.
Commentary
For a number of years the Hinds Plains network of water races and border dyke irrigation has recharged
the groundwater of the Hinds Plains area. This recharge has been unmanaged and largely a by-product
of leaky races and irrigation needs above State Highway 1. Closing parts of the water race system and
shifting border dyke irrigation systems to more efficient irrigation systems has had the effect of reducing
the amount of water coming into the groundwater system. This has affected both the flows of springfed water bodies and the nitrate concentration in shallow groundwater further down the Plains.
Actively managing aquifer recharge to dilute nitrate concentrations in groundwater and improving flows
in the spring-fed water bodies is a new concept for the Hinds Plains area. Considerable further
consultation, discussion and technical work is required. This needs to include decisions on cultural
acceptability and further modelling work to assess a range of options for infiltration amounts,
mechanisms and locations before a stage one trial is undertaken. Where the water may come from and
who pays are some of the many questions that need to be answered for MAR to proceed.
MAR is a significant element of this package of recommendations. The Zone Committee recognises that
the desired outcomes for the Hinds Plains area will not be met without MAR. The Zone Committee
therefore recommends a staged trial of MAR to determine feasibility and effectiveness.
The Zone Committee recognises further work needs to be undertaken to identify a long term
sustainable cost sharing solution for MAR if it proves to be effective.
Additional considerations for MAR relative to cultural concerns are listed in Recommendation 8.7.
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8:0

WĀHI TAONGA, WĀHI TAPU, MAHINGA KAI

Recommendation 8.1

Recognition of Cultural Significance

The Ashburton Zone Committee recommends that:
Environment Canterbury recognise and provide for the cultural significance of the Hinds River / Hekeao and
all water bodies in the Hinds Plains area.
Commentary
The Hinds River / Hekeao is of considerable significance to Ngāi Tahu, as indicated by its Statutory
Acknowledgement status. Other water bodies in the Hinds Plains area are the remnants of what was
once an expansive wetland that supported a rich array of mahinga kai resources.
The Hinds River / Hekeao and other water bodies in the Hinds Plains area continue to support some
cultural use, including for mahinga kai resources. However, the whānau use of these water bodies
has been significantly affected (and in some water bodies, prevented) by problems such as
inadequate water quality and flows, poor substrate and riparian conditions, impediments to fish
passage, and lack of access.
The Zone Committee considers that the first step in addressing these issues is for local authorities (as
well as landowners and other people in the community) to recognise the cultural significance of all
water bodies in the Hinds Plains area. The Committee does not believe that this necessitates
compromising the drainage function of these water bodies so that the area reverts to wetland.
Rather, the Committee considers that these water bodies must continue to perform a drainage
function, but that their management must also reflect an understanding that they support (or should
support) multiple values, including cultural values.
The Zone Committee considers that Environment Canterbury should give effect to this
recommendation through a policy in the Hinds section of the LWRP. The Committee considers this
policy would be a useful addition to the suite of considerations that decision-makers take into
account on applications for discharge, water take, or land use consents for activities in the Hinds
Plains area.

Recommendation 8.2

Water as a Wāhi Taonga

The Ashburton Zone Committee recommends that:
Environment Canterbury ensure that an acceptable minimum level of water quality, in-stream and riparian
health is achieved in all water bodies in the Hinds Plains area to meet cultural health values.
Commentary
Ngāi Tahu consider that all water policy and plans should be guided by the principle that water is a
taonga. This taonga value includes inherent values associated with water itself, resources living in
the water, and the resources in the wider environment that are sustained by the water (Ngāi Tahu
Freshwater Policy).
Arowhenua has been clear in its position that the taonga status of water is not affected by the
degree of modification that may have occurred to a water body. This is in no small part due to the
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fact that these modified water courses are the only places in the area now available to whānau for
practices such as mahinga kai.
The Zone Committee has considered concerns expressed by the Hinds community about the
potential costs of improving all water bodies in the Hinds Plains area. The Zone Committee agrees
that it is not practical (and may even be impossible) to restore all water bodies in the Hinds Plains
area to a pristine state. However, the Committee does not believe it is necessary to ‘give up’ on
degraded water bodies. Such an approach is also unlikely to give effect to requirements in the
National Policy Statement for Freshwater Management to improve degraded water bodies.
The Zone Committee has made a number of recommendations intended to achieve a minimum level
of water quality and in-stream and riparian health across all of these water bodies within a
generation (i.e., by 2040). These include setting numeric freshwater objectives for all water bodies in
the Hinds Plains area; setting load limits for nitrate; riparian and drain management practices;
farming practices; minimum flows; and the development of a managed aquifer recharge scheme.

Recommendation 8.3

Prioritisation using ki uta ki tai principle

The Ashburton Zone Committee recommends that:
Environment Canterbury and Arowhenua work with local landowners, Department of Conservation, and Fish
& Game to develop ‘ki uta ki tai’ in-stream and riparian corridors for valued mahinga kai and taonga species.
Commentary
The Hinds community told the Zone Committee they support extra efforts being made to protect and
enhance a small number of priority water bodies within the Hinds Plains area. The Committee
agrees that to protect and enhance particularly important water bodies, additional initiatives may be
required over and beyond those necessary to achieve minimum levels of water quality and in-stream
and riparian health.
The Zone Committee believes that decisions on where to focus these extra efforts should be guided
by the “ki uta ki tai” philosophy. “Ki uta ki tai” is a Ngāi Tahu philosophy meaning “mountains to the
sea”. The Committee considers that in this context, a ki uta ki tai approach would aim to link special
areas together so that, over time, they provide habitat ‘corridors’ for valued species such as
whitebait/inanga, lamprey/kanakana, and eel/tuna.
The Zone Committee considers such an initiative should be jointly led by Environment Canterbury
and Arowhenua, in consultation with the local community, Department of Conservation and Fish &
Game. It could begin by identifying spring heads, remnant high-quality wetlands, reaches of the
Hinds River / Hekeao, and reaches of other water bodies in the Hinds Plains area that continue to
support particularly important values. Then, to give effect to the ki uta ki tai principle, opportunities
should be identified for linking these priority areas together to form an in-stream and riparian
corridor. Applicants for Immediate Steps funding should consider how they could contribute to the
establishment of such corridors.
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Recommendation 8.4

River and Drain Management Practices

The Ashburton Zone Committee recommends that:
The Environment Canterbury River Engineering section continues to work with Arowhenua and other
stakeholders on river and drain management practices, so that:
(a) on-going communication is improved;
(b) improvements, from a cultural perspective, to the spraying and mechanical vegetation clearance
regime are implemented to better manage effects on mahinga kai and to better manage risks to
whānau health;
(c) existing structures are progressively repaired or replaced to address barriers to fish passage, and
new structures are designed to provide for fish passage (unless specifically intended to protect
non-migratory native species by providing a barrier to predation by trout);
(d) decision-making on activities adjacent to rivers and drains takes into account the effects of those
activities on biodiversity and cultural values;
(e) opportunities are identified for enabling fish passage to and from the sea at critical migration
periods for taonga species;
(f) opportunities are identified for protecting or creating diversity of in-stream habitats.
Commentary
Arowhenua has expressed concern about the impacts of river and drain management practices in the
Hinds Plains area on cultural values. Whānau have also identified opportunities for habitat
improvements that could be undertaken by both Environment Canterbury and Ashburton District
Council within their drainage management functions.
The Hinds community has also recognised that they are being expected to improve their farming
practices, and to live with increased minimum flows, in order to better provide for in-stream values.
The Committee agrees this outcome may be compromised if river and drain management practices
are not carried out in a sensitive manner.
The Zone Committee is encouraged to hear that some of these recommendations are already being
progressed by Environment Canterbury’s River Engineering section and stakeholders such as
drainage liaison committee, which carries out the majority of drainage management functions in the
Hinds Plains area. The Committee is advised that the River Engineering Section now provides a
regular email to the marae manager for Arowhenua describing upcoming works in the area. The
River Engineering Section is also developing a code of practice for their drain and river maintenance
activities, which will be progressed in consultation with Arowhenua.
The Committee considers that this dialogue must continue in order to strengthen the relationship
between the River Engineering section and Arowhenua, and to make further progress on all of the
matters highlighted above.
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Recommendation 8.5

Spraying into Water

The Ashburton Zone Committee recommends that:
Environment Canterbury requires a resource consent for herbicide spraying directly into water in the Hinds
Plains area.
Commentary
The COMAR report recommends that the spraying of in-stream vegetation be prohibited to protect
in-stream values. The Iwi Management Plan of Kati Huirapa also advocates a “no-spray” policy.
The Zone Committee accepts that the spraying of herbicide directly into water bodies is not
desirable, particularly where those water bodies are valued for mahinga kai. However, the
Committee is concerned that a blanket prohibition on spraying directly into water bodies may have
the unintended consequence of requiring more mechanical drain cleaning, which may have greater
adverse effects on water quality, and on the condition of riverbed substrate and riparian margins.
For this reason, the Zone Committee does not recommend that this activity be prohibited.
However, the Zone Committee does recommend that a resource consent should be required to carry
out this activity, and that Arowhenua is able to participate in decision-making on any applications for
resource consent to authorise this activity. In the Committee’s view, this approach would limit
spraying directly into water bodies only to the circumstances where it is the best option. Enabling
Arowhenua to have input into the decision-making process should ensure that any resource consents
granted for this activity are subject to appropriate conditions that avoid or mitigate impacts on
mahinga kai practices.

Recommendation 8.6

Access

The Ashburton Zone Committee recommends that:
Local landowners are encouraged to continue discussions with whānau about access opportunities to, and
along, water bodies within the Hinds Plains area.
Commentary
The COMAR report noted that whānau do not understand where they can and cannot legally travel
along rivers and ‘drains’ to access valued areas. At public meetings, many farmers have expressed a
willingness to provide access so long as they are contacted first.
Approximately 7 km of the Hinds River course is through privately owned land. Discussions between
landholders, Arowhenua and the drains working party should address benefits of improved river
access as part of drains and river management.
There are a range of existing resources available to help people understand where public access is
allowed. For example, the Walking Access Commission has developed GIS mapping resources that
are available to the general public (http://www.walkingaccess.govt.nz/kia-ora-welcome/). When
contacted by Environment Canterbury staff, officials from the Walking Access Commission have
expressed a willingness to meet with interested parties to explain how to use these resources.
Commission staff are also able to advise about some of the difficult issues associated with access to
and along riverbeds (e.g., ad medium filum (AMF) rights and issues around erosion and accretion).
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The Zone Committee considers that progress on this issue will only come through continuing
discussion and relationship building between Hinds landowners and whānau. The Committee
considers Federated Farmers has an important role in this discussion, and would like to see it taking
a facilitation role on this issue. Alternatively, Environment Canterbury’s land management advisors
are also well-placed to broker such a discussion. The Committee suggests that it may be useful to
start these conversations by building a common understanding of the rights of landowners and the
public. To achieve this, all parties may benefit from a presentation from the Walking Access
Commission.

Recommendation 8.7

Flow Augmentation

The Ashburton Zone Committee recommends that:
Environment Canterbury ensures that any managed aquifer recharge in the Hinds Plains area:
(a) appropriately recognises the kaitiakitanga responsibilities of Arowhenua by involving it in all phases of
decision-making;
(b) is supported by groundwater allocation limits and surface water minimum flows and allocation limits that
help to preserve the additional water (from the recharge scheme) in-stream;
(c) if sourced from alpine water or water outside the catchment, passes through land (e.g., via infiltration
basins and/or an artificial wetland) prior to entering water bodies in the Hinds Plains area;
(d) investigates, and where practicable provides for, new mahinga kai opportunities in the design and
operation of infiltration basins or wetlands;
(e) be based on an adaptive management approach, including monitoring to ensure wetlands, springheads,
rivers and drains are benefiting from the additional water.
(refer Rec 7.8)
(f) investigate direct flow augmentation to the Hinds River.
Commentary
Arowhenua has reserved its position on flow augmentation until more information is available. The
COMAR report and discussions between Arowhenua and Environment Canterbury staff suggests
there are likely to be a number of preconditions to be met before support can be considered for a
flow augmentation project. Issues needing to be addressed include: certainty of success; preference
for infiltration via a wetland rather than direct discharge of water to water; concern that ‘new water’
will be used for irrigation rather than to augment the flow of water bodies; lack of understanding of
where water will be sourced from; and need for an adaptive management approach to ensure instream benefits are realised.
The Zone Committee agrees with Arowhenua that all of these issues need to be addressed. To
ensure this happens, the Committee considers a package of measures is required. This package
should include policies and rules in the Hinds section of the LWRP that make consenting easier for a
flow augmentation scheme that suitably addresses these issues. This package should also include
involvement of Arowhenua throughout the life of the scheme, from the initial scoping phase all the
way through to monitoring and reviewing its effectiveness.
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9:0

BIODIVERSITY & LOCAL SCALE INTERVENTIONS

The following recommendations are local scale options intended to deliver biodiversity and water quality and
quantity improvements at the smaller scale point source, farm, and stream reach levels. These interventions
provide variable benefits that are more difficult to quantify as they will be highly dependent on site-specific
conditions and needs.

Recommendation 9.1

Biodiversity and Local Scale Interventions

The Ashburton Zone Committee recommends that:
The Hinds section of the LWRP and other plans being developed for this catchment (statutory and nonstatutory) support local scale interventions that are essential to meet the desired outcomes for the Hinds
Plains area (refer Rec 7.5).
Local scale interventions should include, but are not limited to:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Effective riparian management;
Stock exclusion;
Improved drain management;
Sediment management;
In-stream habitat restoration;
Fish passage barriers (construction or removal where appropriate);
Wetland protection and enhancement;
Remnant dryland biodiversity management;
Enforcement of indigenous vegetation clearance rules; and
River mouth opening.

(Refer Recs 9.2 – 9.11)
Commentary
To deliver the outcomes expected from this package of recommendations will require a suite of
biodiversity and local scale interventions as outlined in this section. Few of these interventions will be
delivered through the Hinds section of the LWRP. Therefore it is important that the work programmes of
the regional and local councils, primary sector organisations, and farmers, include and progress these
interventions.

Recommendation 9.2

Effective Riparian Management

The Ashburton Zone Committee recommends that:
Environment Canterbury River Engineers, Ashburton District Council, Department of Conservation and
Arowhenua representatives work with drainage liaison groups and landowners to actively manage and
enhance riparian margins in order to develop site-specific solutions that do not compromise the drainage
function of these water bodies in addition to meeting cultural and ecological health values (refer Rec 7.5).
Commentary
Effective riparian management includes a number of mitigation options such as fencing, livestock
exclusion, riparian buffers, riparian plantings and springhead protection. Fencing to exclude livestock
from the streams and drains is the most effective first step to reduce direct stream contamination.
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Riparian buffers can help reduce contaminated runoff to a stream, provided the buffer is wide enough
and planted with appropriate species. These typically require some maintenance to ensure they do not
get overtaken by noxious weeds. Riparian buffers can be fenced areas planted with native plant species
that help provide not only the buffering of contaminated runoff but also shade and other in-stream and
dry land habitat benefits. The spring heads are the discharge points for groundwater and are a source of
water to the spring-fed water bodies. The objective is to protect the quality of emerging groundwater,
protect the unique groundwater and springhead fauna, restore or enhance wetland functions in these
areas and promote de-nitrification of groundwater entering the streams. In practice these areas should
be assessed individually relative to the amount and type of mitigations required.
The cost of these various options and their potential to reduce contaminant concentration vary
significantly based on site-specific conditions and needs. The actual options deployed on the Hinds River
and individual spring-fed water bodies will depend on local circumstances and are most effective with
landowners’ support.

Recommendation 9.3

Stock Exclusion

The Ashburton Zone Committee recommends that:
a) The Hinds section of the LWRP should apply the stock exclusion rules of the LWRP16 to drains in the
Hinds Plains area.
b) In the upper catchment intensively farmed stock should be excluded from water bodies.
c) Where any stock are likely to have detrimental effect on water quality their effect should be
minimised through Farm Environment Plans.
Commentary
Stock exclusion is a key action that reduces the amount of microbial contamination and sediment
entering water bodies. It is a key action that contributes to improved riparian management for the
purpose of nutrient loss reductions. Stock exclusion is important to ensure water bodies meet standards
for cultural use, including mahinga kai gathering, and are safe for the community to use for contact
recreation.
In some circumstances (e.g. upper catchment) keeping stock out of all water bodies all of the time will be
difficult. In such cases the Zone Committee expects landowners to take every practical step to limit stock
access to water bodies and to include the measures taken in a Farm Environment Plan.
The Committee is aware that the stock exclusion rules are likely to be further clarified during the LWRP
Appeal process.

16

LWRP rules 5.68 - 5.71

54

Ashburton ZIP Addendum 4 March 2014

Recommendation 9.4

Drain Management

The Ashburton Zone Committee recommends that:
Environment Canterbury, Ashburton District Council and Arowhenua should continue to work with land
owners and drainage liaison groups for site-specific solutions to drain management (refer Rec 7.5).
Commentary
“The object of the drainage system is not so much to provide for maximum flood flows as to afford
constant drainage over extended periods of high rainfall thereby maintaining conditions more able to
cope with extra high precipitation if it occurs” (Mitchell, 1980). To maintain flood carrying capacity of the
drains, macrophytes need to be removed. Improved management of drain riparian margins will reduce
the amount of macrophytes growing within the water bodies. The physical act of removing macrophytes
removes habitat and fauna if not sensitively managed. There are a number of best practice guides and
these should be followed so that drain clearance can be undertaken while taking into account ecological
and cultural values trying to be managed. (Refer Rec 8.4).
The costs of improving drain management are difficult to estimate but there will likely be an overall
saving for landowners by reducing the amount of mechanical interventions required.

Recommendation 9.5

Sediment Management

The Ashburton Zone Committee recommends that:
Environment Canterbury investigate sediment detention options and targeted in-stream sediment removal,
and other cost-effective options that reduce sediment supply and/or improve in-stream habitat (refer Rec
7.5).
Commentary
The base flow dominated nature of these spring-fed water bodies means that they generally do not
receive flushing flows and this means that once fine sediment is in the channel, it tends to remain there,
and can cause longer term ecological issues. Management options include retiring land around spring
heads, planning and planting extensive riparian margins in the catchment, improved drainage
management and identifying measures in farm environment plans to reduce the amount of sediment
that enters water bodies in the future.
To remove the legacy sediment loads from water bodies options include targeting areas such as fishsensitive areas and using a “Sandwand” to remove sediment, or using a staged mechanical removal
approach. The costs for the sediment removal are in the order of $10,000/km.

Recommendation 9.6

In-Stream Habitat Restoration

The Ashburton Zone Committee recommends that:
Environment Canterbury and other stakeholders work in partnership to enhance physical in-stream habitat
where appropriate and practical (refer Rec 7.5).
Commentary
The physical in-stream habitat within the Hinds plains area is affected by flood protection works, drain
management and gravel extraction. It is possible that even with improvements in water quality and flow
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the quality of the physical habitat may still be limiting to the extent that the desired outcomes may not
be achieved.
In-stream habitat restoration could involve the creation of pool, riffle, or run sequences. The
construction of these sequences would create habitat particularly for high quality macro-invertebrate
species, juvenile life stages of longfin eel, generate pool habitats and fish spawning areas, and also assist
with oxygenation and sediment flushing of the water below.

Recommendation 9.7

Fish Passage Barriers

The Ashburton Zone Committee recommends that:
Environment Canterbury and other stakeholders including Department of Conservation and Fish & Game:
a) Identify fish passage barriers and develop site-specific solutions to manage fish passage;
b) Identify streams that have high ecological values for indigenous species such as Canterbury mudfish
and galaxiids;
c) Develop site-specific solutions to limit the passage of competitors and predators.
Commentary
The passage of fish is a species-specific issue that requires the values of spring-fed water bodies to be
determined. For eels, some other native fish and trout the ability to move freely throughout the
catchment is critical for survival. Passage can become difficult if man-made structures such as culverts,
or erosion control structures, limit their ability to move freely.
For streams that have high ecological values for species such as Canterbury mudfish, fish barriers to limit
the passage of competitors and predators may be required.

Recommendation 9.8

Wetland Protection and Enhancement

The Ashburton Zone Committee recommends:
Environment Canterbury, Ashburton District Council, Department of Conservation and Arowhenua
representatives should work with landowners to:
a) Restore, where appropriate springhead wetlands;
b) Identify and prioritise the most important wetlands for protection and enhancement to improve
biodiversity and water quality (refer Rec 7.5).
Commentary
There has been an approximate loss of 99% of natural wetlands in the Hinds Plains area since the
drainage of the catchment began in the 1850s.
Wetlands have important functions for nutrient filtering, flood control, wildlife habitat, plant habitat and
sediment control. Wetlands have the potential to reduce loads of sediments (20-80%), nitrogen (5075%), phosphorus (10-60%), and bacteria (80-90%). Wetlands often provide specialised nesting,
breeding, and/or feeding sites for local and migratory birds and a range of other fauna. Many wetlands
also have significant cultural and/or recreational values.
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Site-specific wetland options could range from fencing and excluding livestock from existing natural
wetlands up through the design and construction of wetlands focused on treating runoff from tile and
mole drains. Incentive programmes including “Immediate Steps” are available to support landowners
protecting and enhancing wetlands. The use of wetlands is one of the modules currently available in
Overseer (Version 6.0.3) which helps estimate the potential nitrogen removal by natural and artificial
wetlands.

Recommendation 9.9

Remnant Indigenous Dryland Biodiversity Protection

The Ashburton Zone Committee recommends that:
Ashburton District Council, Department of Conservation and Arowhenua representatives should work with
landowners to protect and enhance remnant indigenous dryland biodiversity. This should include:
a) Retirement and restoration of indigenous dryland remnants;
b) Identification and prioritisation of indigenous dryland remnants for protection and enhancement to
improve biodiversity;
c) Education and information for landowners.
Commentary
There is very little indigenous dryland biodiversity remaining in the Hinds Plains area. A recent Dryland
Vegetation Survey (Harding, 2013) estimates there are approximately 650 sites remaining in the
Ashburton District. This survey also indicates there has been widespread loss and deterioration of
indigenous vegetation at sites in lowland Ashburton District since the mid-1990s. The main causes of loss
and deterioration are irrigation, clearance, trimming, grazing, spraying with herbicides, competition with
naturalised plants, and damage by vehicles. Of the 188 sites assessed during this survey which were also
assessed in the mid-1990s, the condition of indigenous vegetation had deteriorated or disappeared at
55% of the sites, and had improved at 7% of the sites. The remaining sites showed no change.
Although strongly modified from their original states, remaining dryland communities and species are of
major significance. They contain rare and threatened indigenous species which are concentrated in small
refuges, and are progressively disappearing.
Making people aware of the value of dryland remnants is an important first step to protecting and
enhancing them. Other actions include fencing, planting to provide buffer zones, excluding irrigation, and
providing signage to clearly identify each significant site. Incentive programmes such as “Immediate
Steps” are available to support landowners manage the remnant dryland sites on their properties.
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Recommendation 9.10 Enforcement of Ashburton District Council’s indigenous
vegetation clearance rules and water race bylaw
The Ashburton Zone Committee recommends that:
The Ashburton District Council should enforce the indigenous vegetation clearance rules in the Ashburton
District Plan and provisions in the Water Race Bylaw, (i.e. provision 1510 “Protection of Water Races and
Water Quality”).
Commentary
The reason for the indigenous vegetation clearance rules in the Ashburton District Plan is to promote
the protection of areas of indigenous vegetation that contribute to the natural character, landscape
values, habitat values, biodiversity and ecosystem functioning of the District and cultural values.
Despite this rule in the Ashburton District Plan there is still an on-going loss of indigenous vegetation.
If this rule is more strongly enforced, it may slow the rate at which indigenous vegetation is being
lost.
To protect the water quality in the water races it is important that no stock have access to them
except at watering bays that allow controlled access for stock drinking water. By enforcing the Water
Race Bylaw, there should be fewer incidents of stock causing the deterioration of water quality.

Recommendation 9.11

River Mouth Opening

The Ashburton Zone Committee recommends that:
Environment Canterbury undertakes an investigation into the costs and benefits of a mechanical opening of
Hinds River / Hekeao mouth that could support the life cycle of migratory fish species.
Commentary
Providing a connection with the sea for the Hinds River is important for the life cycle of many
indigenous aquatic species as well as trout and salmon. The opening could provide the connection
between mountains to the sea (Ki Uta Ki Tai). The Zone Committee recognises the dynamic nature of
the Canterbury coast and the difficulty of maintaining a permanent opening. The Committee is of the
view that periodic opening of the mouth is an option that should be further investigated to more
clearly identify the benefits and costs.
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GLOSSARY
AM1
AM2
AM3
COMAR

CWMS
GMP
7DMALF

Land use change
LWRP
MAR
Minimum Flow
NPS -FM
NRRP
Nitrogen Baseline

PAW

RDR
Te Rūnanga o Ngāi
Tahu
Water body

ZIP

On farm - Advanced Mitigation Level 1
On farm - Advanced Mitigation Level 2
On farm – Advanced Mitigation Level 3
Cultural Opportunity Mapping, Analysis and Response
– a tool that assists identifying key attributes required to protect
tangata whenua values
Canterbury Water Management Strategy
On farm - Good Management Practice
7-day Mean Annual Low flow is a commonly used low-flow statistic.
The lowest of the average flows recorded at a site over seven
consecutive days in a single year are averaged over all years for the
period of data to give the 7DMALF for the site.
An increase in nitrate loss above the nitrogen baseline
Land and Water Regional Plan
Managed Aquifer Recharge
The flow when measured at the relevant water flow monitoring site,
at which abstractions from a waterbody must cease.
National Policy Statement for Freshwater Management 2011
Natural Resources Regional Plan
The mean discharge of nitrogen below the root zone, as modelled by
Overseer™ over the period of 01 July 2009– 30 June 2013, and
expressed in kg per hectare per annum.
Profile Available Water (PAW) is the difference between field
capacity and wilting point and represents the total water available to
a depth of 1 m expressed as millimetres of water.
Rangitata Diversion Race
Means the body corporate of Ngāi Tahu Whānui as established under
Section 6 of the Te Rūnanga o Ngāi Tahu Act 1996
Means fresh water or geothermal water in a river, lake, stream,
pond, wetland, or aquifer, or any part thereof, that is not located
within the coastal marine area.
Zone Implementation Programme
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Appendix 1 – List of Good Management Practices
(a)

Nutrient Management:
i. A nutrient budget based on soil nutrient tests has been prepared, using OVERSEER in accordance
with the OVERSEER Best Practice Data Input Standards [2013], or an equivalent model approved by
the Chief Executive of Environment Canterbury and reviewed annually.
ii. Fertiliser is applied in accordance with the Code of Practice for Nutrient Management [2007]; and
either
a.
The Spreadmark Code of Practice; or
b.
With spreading equipment that is maintained and self-calibrated to Spreadmark Code of
Practice standards.
iii. Records of soil nutrient tests, nutrient budgets and fertiliser applications are kept and provided to
the Canterbury Regional Council upon request

(b)

Irrigation management:
i. All irrigation systems installed or replaced after 1 January 2014 meet the Irrigation New Zealand
Piped Irrigation Systems Design Code of Practice [2013], Irrigation New Zealand Piped Irrigation
Systems Design Standards [2013] and the Irrigation New Zealand Piped Irrigation Systems
Installation Code of Practice [2013].
ii. The irrigation system application depth and uniformity are self-checked annually in accordance
with the relevant IrrigationNZ Pre-Season Checklist and IRRIG8Quick Irrigation Performance Quick
Tests for any irrigation system operating on the property.
iii. Irrigation applications are undertaken in accordance with property specific soil moisture
monitoring, or a soil water budget, or an irrigation scheduling calculator.
iv. Records of irrigation system application depth and uniformity checklists, irrigation applications, soil
moisture monitoring or soil water budget or irrigation scheduling calculator results and rainfall are
kept and provided to the Canterbury Regional Council upon request.

(c)

Intensive winter grazing:
i. For all intensive winter grazing adjacent to any river, lake, artificial watercourse (excluding irrigation
canals or stock-water races) or wetland, a 5m vegetative strip (measured from the edge of the bed
of the river, lake, artificial watercourse, or wetland) from which stock are excluded, is maintained
around the water body.

(d)

Cultivation:
i. For all cultivation adjacent to any river, lake, artificial watercourse (excluding irrigation canals or
stock-water races) or a wetland, a 2m uncultivated vegetative strip (measured from the edge of the
bed of the river, lake, artificial watercourse, or wetland) is maintained around the water body.

(e)

Collected Animal Effluent:
i. All collection, storage and treatment systems for animal effluent installed or replaced after 1
January 2014 meet the DairyNZ Farm Dairy Effluent Design Standard and Code of Practice [2013].
ii. The animal effluent disposal system application separation distances, depth, uniformity and
intensity are self-checked annually in accordance with Section 4 ‘Land Application’ in the DairyNZ
Farm Dairy Effluent Design Standard [2013].
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Records of self-checked animal effluent disposal system application separation distances, depth, uniformity
and intensity in accordance with Section 4 ‘Land Application’ in the DairyNZ Farm Dairy Effluent Design
Standard [2013] are kept and provided to the Canterbury Regional Council upon request.
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Appendix 2 – Summary of Mitigation Assumptions for AM1, AM2 and AM317
NB: This is a list of examples of mitigations that could achieve different levels of mitigation. It is not
exhaustive, and it is not expected that all mitigations would have to be applied. A landowner would only
implement what suits their farm system.

Good Management Practice



Reduction in fertiliser in crops following large winter depositions of nitrogen.
Dairy to install 30+ days effluent storage and greater reduction in N use on effluent applied land.

Advanced Mitigations Level 1














Installation of soil moisture monitoring gear and VRI on existing centre pivots.
No May urea applications.
Adjust cropping fertiliser rates and types to best suit plant requirements and timings.
Use of yield maps to define an assumed 10% of the paddock which only yields half of the paddock
average
Use of variable rate fertiliser technology
Limiting each urea application to <140 kg/ha
Variable Rate Fertiliser
Gibberellic Acid to substitute some Spring and Autumn Nitrogen on Pastures
Nitrification Inhibitor use combined with nitrogen based fertiliser reductions to match.
Mixed Pasture Sward.
Short Rotation Ryegrass and White Clover Pasture.
Modification of existing centre pivot irrigators to Variable Rate Irrigation technology on 90% of area
Optimised stocking rates.

Advanced Mitigations Level 2




Modification of 90% of irrigated area to include centre pivots/laterals fitted with Variable Rate
Irrigation technology
Employing NDVI sensing technology and consequent Variable Rate application of liquid urea.
Dairy farms installing covered feed pads and required effluent systems.

Advanced Mitigations Level 3





17

Reducing nitrogen fertiliser applications by 15% and modelling appropriate reductions in production.
Reducing stocking rates by 10% (without increasing production to compensate).
All cows wintered in barns and dairy farms growing sufficient winter feed (f. beet to lift).
No winter feed crop yielding over 14t/ha.

Mitigation Assumptions Summary from Everest et al (2013)
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Appendix 3 – Effects of on-farm mitigations on EBIT and NPAT for different farm
types (Everest et al, 2014)

Figure 11: Effect of mitigations by farm type on farm EBIT (earnings before interest and tax)

Figure 12: Effect of mitigations by farm type on farm NPAT (Net profit after tax)
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Appendix 4 – Indicative costs of some of the on-farm mitigations (Everest et al, 2014)

Mitigation
Soil Moisture Metering
Soil mineral nitrogen testing
Variable rate irrigation technology installation on
centre pivots
Electro – magnetic map of soil
Variable rate fertiliser

Gibberellic Acid
Short rotation Ryegrass and White Clover Pasture
Mixed Pasture Sward
Installation of covered feed pad

NDVI sensing technology and consequent Variable rate
application of liquid urea

Indicative Cost
$180/site
$60/test
$810/ha
$62.50/ha
st
1 year soil testing and building prescription maps
$52/ha
nd
rd
2 , 3 years records kept, and prescription maps
updated at $2/ha/yr
$24.53/ha applied
70% increase in regrassing costs as pasture replaced
every 3 years rather than typical 10-12 years
30% increase in regrassing costs as pasture replaced
every 7 years rather than typical 10-12 years.
$325/cow – capital expense
$6/cow – increase in effluent management
Increase in insurance of 1% of capital employed
$5/cow/yr – structural maintenance
NDVI sensing service - $3.50/ha
NDVI data processing service -$3.25/ha
VR spraying contractor - $18.50/ha
Liquid urea - $.033/L x 120L/ha = $3960/ha
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