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1.0

Introduction

The Waimakariri Irrigation Ltd (WIL) Scheme (referred to in this document as the
Scheme) is a shareholder-owned cooperative company with consent to take
water from the Waimakariri River. Water is drawn from the Waimakariri River at
Browns Rock for distribution through open race channels to supply around 200
shareholders. The Scheme supplies farms covering approximately 3 5,000 ha
within an overall area of 78,000 ha and is located between the Waimakariri and
the Ashley Rivers and between Oxford and Rangiora townships, as shown in
Figure A1 (Appendix A).
WIL’s resource consents CRC166677 (water permit) and CRC184861 (discharge
permit) require them to prepare and implement an Environmental Management
Strategy (EMS). The EMS document was submitted to Environment Canterbury
(ECan) in June 2016 and is included in Appendix B.
This report has been prepared by Pattle Delamore Partners (PDP) and Water
Strategies on behalf of WIL to cover the EMS annual reporting requirements of
CRC166677 and CRC184861.

1.1

Consent Requirements

The EMS requirements are covered by condition 8 of CRC166677 and
condition 13 of CRC184861, and are listed below:
The consent holder shall maintain and implement an Environmental
Management Strategy (EMS) for the irrigation scheme including, but not
limited to, the following:
a. Implementation of industry articulated Good Management Practice
(GMP);
b. Implementation of a monitoring programme for groundwater quality;
c. Implementation of a monitoring programme for groundwater levels;
d. Maintenance of a programme to install water meters:
i.

for all shareholders taking at a rate equal to or greater than 20 L/s;
and

ii.

that enables a minimum of 90% of the total flow delivered to
shareholders to be measured;

e. Preparation of an annual report on the quantity of water used in each
period from 1 July to 30 June, (commenced 1 July 2016), based on the
measurements from flow meters in d. above, and an estimate of water
use for the remaining 10% of unmetered use based on comparative land
use activities with those shareholders that are metered;
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f.

Independent certification of the accuracy of the water meters when first
installed and at 5 yearly intervals thereafter;

g. Information on:
i.

The actual area irrigated each year and the irrigation methods that
are used;

ii.

A record of any change in the area of land irrigated or irrigation
method compared with the twelve months prior, including:
a. The location(s) of any change in area of land irrigated;
b. The method of irrigation used to service the increased area; and
c. The use of active soil moisture management;

iii.

A summary of land use serviced under both irrigation and associated
dryland activities split into metered and unmetered water use;

iv.

A summary of annual water use between 1 July to the following 30
June, for those water users specified in clauses a. and b. compared to
a WIL scheme water use model that represents efficient water use;

v.

measures implemented to address inefficient users based on
recommendations from the report from the previous year;

h. For any existing properties, or new properties added to the Schedules,
within a Community Drinking Water Supply Zone (CDWPZ) recorded in the
Canterbury Regional Council Geographic Information System database
that existed on, or before, 15 th June 2018, information on:
i. Farming activities within the CDWPZ which has the potential to result
in contamination of the drinking water supply;
ii. Pathogen transport likelihood;
iii. Current well head mitigation; and
iv. Current and proposed farm mitigation to minimise the risk of
contamination;
i.

An assessment of farm water use efficiency with reference to the
Irrigation NZ GMP guidelines;

j.

Implementation of active and managed irrigation scheduling;

k. Measures to ensure that when water authorised by this consent is used
on a property that also utilises a different irrigation water use consent
that water used under this consent contributes to the overall efficient use
of water on the property; and
l.

Measures to ensure no further encroachment on the riverbed occurs.
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An annual report shall be provided to the Canterbury Regional Council,
Attention: Regional Manager, RMA Monitoring and Compliance, by no later
than 30 November every year (commenced 30 June 2016), describing the
information in items a. – l. above, and description of any water use that has
been identified as inefficient and the measures that will be taken to improve
efficiency of those users.

2.0

Implementation of Good Management Practice

Farm Environment Plans (FEPs) and FEP audits are a crucial part in the
implementation of Good Management Practice (GMP) on farms. For WIL, the FEP
and audit programme is in the fourth year now, with most farms having been
audited at least twice, some three times. The improvement in FEP audit grades is
most notable with the change in the total percentage of A and B grades from the
first audit conducted in 2017 until July 2020, from 68% to 94%. There are
currently 6% C grades and no current D grades.
WIL’s interpretation of GMP takes a practical approach, and focuses on the
following on-farm practices to ensure nitrogen losses are reduced:
•

The timing and depth of irrigation matches plant demand. This is
achieved through active irrigation scheduling, using inputs from soil
moisture monitors, flow meters and weather forecasting.

•

Every irrigator is working at optimal efficiency. This is achieved through
regular inspections, maintenance and calibration.

•

Collected animal effluent is stored, managed and applied efficiently.

•

Nutrients are accounted for and are used efficiently; fertiliser rate and
timings are carefully managed.

•

Farming operations are managed to minimise direct and indirect losses of
nutrients and sediment into water. This includes fencing off water ways
and springheads.

•

Identify Whole Farm characteristics using the FEP and maintain accurate
and auditable records of annual farm inputs, outputs and management
practices.

•

Increased reliability through storage.

WIL is encouraging shareholders to focus on improving farm practices to meet
GMP. By achieving the outcomes listed above, nutrient losses will reduce
significantly, and WIL expect that the ‘compliance numbers’ will be met by
default.
The Overseer nutrient budgets provide compliance numbers and also a large
amount of detail about both inputs and outputs of the farms. The nutrient
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budgets are used to highlight where high nutrient losses are occurring and this
helps inform the change in farm practices.
On all properties, there are areas where improvements can be made, b ut,
overall, farm practices are very good. Most importantly, there is an overall
willingness and desire to get things right. Shareholders are actively engaging in
the FEP and FEP auditing process, and are demonstrating a readiness to respond
to the actions required to improve environmental performance.
This is demonstrated by the improvement in audit grades from the first audit
round in 2016/17 to the most recent 2019/20 season, as shown in Figure 1
below.

Figure 1: Change in FEP audit grades from 2016/17 to 2019/20

3.0

Groundwater Monitoring

WIL has an established ECan-approved groundwater monitoring programme, as
documented below.

3.1

Monitoring of Groundwater Level Effects

Groundwater level changes resulting from Scheme activities will be caused by
changes in groundwater recharge due to irrigation usage and groundwater
recharge trials.
WIL monitors the following water inputs:
•

The flow taken into the Scheme at Browns Rock;

•

The flow used for artificial recharge trials.
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The water levels in 12 bores are currently monitored (Table 1). These bores are
distributed across the Scheme, as shown in Figure A2 (Appendix A).

Table 1: Details of Water Level Bores
Bore Number

Sampling Frequency

Depth (m)

L35/0051

Monthly

75.9

M34/0306

Monthly

10.3

M35/0008

Monthly

14.6

M35/0017

Monthly

12.9

M35/0026

Monthly

16.8

M35/0058

Monthly

11.0

M35/0143

Monthly

29.0

M35/0174

Monthly

45.7

M35/0222

Monthly

13.7

M35/0312

Monthly

9.1

M35/0637

Monthly

10.7

M35/4757

Monthly

21.7

Figure A3 (Appendix A) presents a plot of average rainfall data recorded by
gauges in Rangiora and Glentui. There are no consistent and existing long-term
rainfall gauges within the Scheme area. Glentui and Rangiora are on the west
and east borders of the Scheme area respectively, therefore combining the data
from the two rainfall gauges gives a good approximation of the rainfall that
occurs within the area the bores are located.
Figure A4 (Appendix A) shows the observed average monthly rainfall data from
the Rangiora and Glentui NIWA Climate sites plotted against the long-term
monthly average from 1985 - 2015. The monthly rainfall plot shows that, during
the irrigation period from September 2019 to May 2020, the monthly rainfall was
under the long-term average for the months of September, November-February,
and April and May. Monthly rainfall was considerably lower than the long-term
average for the winter months of July 2019 (33 mm compared with 76 mm) and
August 2019 (32 mm compared with 74 mm). The rainfall for June 2020 was
above the long-term average (96 mm compared with 74 mm). These
observations in the rainfall are represented in a number of the groundwater
‘envelope plots’, which can be seen in Appendix C.
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The ‘envelope plots’ are obtained from the ECan website and show the depth to
water measured over the last 12 months plotted against lines which are defined
as follows:
•

the solid blue line represents the groundwater level observed for the
particular time of year and solid red line is the historic average
groundwater level;

•

the dashed green and light red lines are the historical maximum and
minimum recorded water levels for the particular time of year with the
well.

When assessing the envelope plots, there are two water level trends that are
taken into account. These are:
•

the general seasonal change in water level; for example, the groundwater
levels generally decrease over the summer months and increase during
winter;

•

the change of groundwater levels in response to short-term rainfall
events; for example, rainfall events that are above average for that time
of the year.

The well up-gradient of the irrigation scheme area (L35/0051) is unaffected by
extra recharge from the irrigation scheme; however the downgradient, shallow
aquifers are likely to show some response to additional recharge from the
Scheme, although distinguishing the magnitude of such effects from rainfall
recharge and well abstraction is difficult. The envelope plots show that the
groundwater levels in most of the wells were generally around the average for
the past year.
In addition to the envelope plots, Appendix C also presents long-term plots of
water level records. These confirm that most wells within the scheme area
continue to fluctuate within their typical range, but many of the wells do not
experience the more extreme low water levels that occurred in dry years prior to
the commencement of the WIL scheme. The individual plots show that the water
levels in the majority of the wells did not drop to similar levels as seen in
previous years. The rise in the typical summertime minimum water levels is
shown by several wells and contributes to improved performance for abstraction
wells and spring flows during dry summer periods.
Based on previous years’ monitoring data, water levels in most of the bores are
generally highest around August, a winter peak. This was not observed during
the 2019-20 season. This is likely because eight of the twelve months over the
last year experienced lower than usual rainfall compared with the long-term
means, as shown in Figure A3.
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3.2

Monitoring of Groundwater Quality Effects

The main groundwater quality parameters of concern related to irrigation
development are as follows:
•

Chloride – the Waimakariri River water, which is used for irrigation, has
lower chloride concentrations compared to the general groundwater
characteristics beneath the scheme area. Therefore, the impacts of the
scheme may be indicated by a reduction in chloride concentrations.

•

Nitrate-nitrogen – concern has been expressed that increased
agricultural activity involving increased stock numbers and fertiliser
applications may increase nitrate-nitrogen concentrations in
groundwater.

•

Ammonia-nitrogen – concern has been expressed that increased
agricultural activity involving increased stock numbers and fertiliser
applications combined with over-irrigating may increase ammonianitrogen concentrations in groundwater.

•

E. coli – concern has been expressed that increased stock effluent could
lead to increased occurrences of E. coli in groundwater.

Three bores are monitored monthly, two by PDP (L35/0349 – up-gradient and
M35/10179 – downgradient) and one by ECan (M35/0132 – central), and another
11 are monitored bi-annually at the locations shown in Figure A5 (Appendix A).
Table 2 below outlines the bore details. The bi-annual monitoring takes place
prior to, or at the start of the irrigation season (August-September) and towards
the end of the irrigation season (April-May). This monitoring is timed to match
the maximum variation with any impacts that may be caused by the irrigation
Scheme.

Table 2: Details of Water Quality Bores
Bore Number

Sampling Frequency

Depth (m)

L35/0349

Monthly

20.0

M35/0132

Monthly

20.4

M35/10179

Monthly

23.5

M34/0731

Bi-annually

21.5

M34/5661

Bi-annually

21.7

M35/0008

Bi-annually

14.6

M35/2711

Bi-annually

21.7

M35/4757

Bi-annually

21.7

M35/4795

Bi-annually

13.8
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Table 2: Details of Water Quality Bores
Bore Number

Sampling Frequency

Depth (m)

M35/5174

Bi-annually

13.7

M35/5440

Bi-annually

20.9

M35/5869

Bi-annually

20.5

M35/6385

Bi-annually

40.2

M35/6639

Bi-annually

15.5

Notes:
1.
Sampling of M35/10179 began in September 2015 as the previously monthly monitored bore
(M35/4682) was abandoned on 4 June 2015 due to degradation of well casing and broken pump.
2.

M35/0132 is sampled by ECan whereas the rest are sampled by PDP.

3.

M35/5174 and M34/5661 are tested for Chloride, conductivity and nitrate-nitrogen only.

The monthly and bi-annual groundwater sampling measures the following
parameters:
•

Nitrate-nitrogen

•

Ammonia-nitrogen

•

Chloride

•

E. coli

•

pH

•

Electrical conductivity

The groundwater samples are analysed by Analytica Laboratories who are
accredited to NZS/ISO/IEC Guide 17025.
Groundwater quality plots for the individual bores are shown in Appendix D. The
results observed in Appendix D show that the concentrations nitrate-nitrogen,
chloride, ammonia-nitrogen and E. coli for the monitored bores located within
and downgradient of the Scheme area (that have historical data) are generally
within the range of historical measurements that occurred prior to the Scheme
commencing, although one isolated bore (M34/0731) shows higher nitrate-N
concentrations.
The nitrate-nitrogen concentrations in the three monthly-monitored wells
(L35/0349, M35/0132 and M35/10179) can be seen in Figure A6 (Appendix A),
which is a time series plot beginning prior the commencement of the Scheme and
extending through to the latest monitoring data (September 2020). The plot
shows the nitrate-nitrogen concentrations following the commencement of the
Scheme are similar to the concentrations observed prior to the irrigation
development. The concentrations observed in the last irrigation season ( 201920) have maintained relatively stable concentrations.
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Historically, the central and downgradient wells (M35/0132 and M35/10179
(previously M35/4682)) have shown spikes in nitrate-nitrogen concentrations
which appear to coincide with high water levels. This is shown in Figures A7a and
A7b, which are plots of water levels versus nitrate-nitrogen levels in the two
wells. There were no frequent water level observations for well M35/10179, so
water levels in well M35/0222 (which is located about 6 km up-gradient (west) of
well M35/10179 were used for comparison. Since M35/10179 replaced
M35/4682, there has been a lag of around 3 - 4 months between the observed
peaks in water levels of the up-gradient well and the nitrate-nitrogen levels
observed in M35/10179. Despite the lag, it appears that the peaks and troughs
observed in the nitrate-nitrogen levels may correspond with the peaks and
troughs observed in the water levels.
For well M35/0132, there is a lag of about one month between when water levels
peak and when nitrate-nitrogen concentrations peak (Figure A7a; Appendix A).
As seen in Figure A7b (Appendix A), historically the highest nitrate-nitrogen
concentrations coincided with the water level peaks (it should be noted that the
water levels are from an upgradient well). Notwithstanding the observed lag, the
fluctuations observed in the nitrate data appear to correspond with the rising
and falling of water levels in M35/0132.
Table 3 summarises the measurements of nitrate-nitrogen and chloride in the
monthly measured wells. This shows that over the entire monitoring perio d
there has been a small decrease in mean nitrate-nitrogen concentrations in
M35/10179 (previously M35/4682) (and in L35/0349 however limited data is
available prior to the irrigation scheme), and a small increase (0.1 mg/L) in mean
nitrate nitrogen concentrations in M35/0132. Chloride concentrations have
shown a small decrease (1.7 mg/L) for the bore downgradient of the WIL scheme
(M35/10179), which could indicate an influence from the scheme water,
although the changes are slight.

Table 3: Comparison of nitrate-nitrogen and chloride concentrations in wells with
long-term monthly data
Prior to the irrigation scheme
Well

L35/0349
M35/0132

CJ 49501_Annual EMS_2020.docx

Nitrate-nitrogen
Std.
Mean
dev.
(mg/L)
(mg/L)
1.4
n= 7
3.7
n=

52

1

Chloride
Std.
Mean
dev.
(mg/L)
(mg/L)
4.3
n= 7
6.5
n=

52

1.5

After commencement of the irrigation
scheme
Nitrate-nitrogen
Std.
Mean
dev.
(mg/L)
(mg/L)
1.1
0.3
n= 227
3.8
n=

252

P A T T L E

1.3

D E L A M O R E

Chloride
Std.
Mean
dev.
(mg/L)
(mg/L)
4.7
0.6
n= 227
6.5
n=
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Table 3: Comparison of nitrate-nitrogen and chloride concentrations in wells with
long-term monthly data
After commencement of the irrigation
scheme

Prior to the irrigation scheme
Well

Nitrate-nitrogen
Std.
Mean
dev.
(mg/L)
(mg/L)
4.2

M35/4682

n=

M35/10179

50
-

Chloride
Std.
Mean
dev.
(mg/L)
(mg/L)

Nitrate-nitrogen
Std.
Mean
dev.
(mg/L)
(mg/L)

9.3
1.5

-

n=

Chloride
Std.
Mean
dev.
(mg/L)
(mg/L)

4.2
1.3

50
-

n=

-

n=

8.9
0.6

177
3.8
58

0.7

n=

n=

177
7.6
58

Note: n=number of data points
M35/4682 replaced by M35/10179 which started monitoring September 2015.

Table 4 summarises the measurements of pH, conductivity and ammonianitrogen in the monthly measured wells. This shows that pH, conductivity and
ammonia-nitrogen have been stable over the entire monitoring period.

Table 4: Comparison of pH, conductivity and ammonia-nitrogen
concentrations in wells with long-term monthly data
pH

Conductivity

Mean

L35/0349

Std.
dev.

Mean
(mS/m)

Ammonia - Nitrogen
Std.
dev.
(mS/m)

Std.
dev.
(mg/L)

Mean
(mg/L)

After commencement of the irrigation scheme
6.4
10.2
0.03
0.3
1.5
n= 204
n= 203
n=
227

0.09

Prior to the irrigation scheme
6.4
n=
M35/0132

52

CJ 49501_Annual EMS_2020.docx

13.4
n=

52

0.01

1.7

n=

6

0.01

After commencement of the irrigation scheme
6.2
n= 233

M35/4682

0.1

0.3

14.7
n=
239

1.9

0.01
n=
24

0.01

1.5

0.01

0

Prior to the irrigation scheme
6.4

0.1

17.1
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Table 4: Comparison of pH, conductivity and ammonia-nitrogen
concentrations in wells with long-term monthly data
pH

Conductivity

Mean
n=

50

Std.
dev.

Mean
(mS/m)
n=

50

Ammonia - Nitrogen
Std.
dev.
(mS/m)

Std.
dev.
(mg/L)

Mean
(mg/L)
n=

5

After commencement of the irrigation scheme
6.4
15.8
0.02
0.2
1.9
n= 172
n=
171
n=
53
M35/10179

After commencement of the irrigation scheme
6.1
16.2
0.05
0.2
2.3
n= 57
n=
57
n=
48

0.02

0

Note: n=number of data points
Results less than detection limits have been assumed to be ½ the specified laboratory detection limit

With respect to the presence of faecal coliforms/E.coli, the monitoring data
shows that nine of the 14 wells sampled (M35/0132, L35/0349, M35/0008,
M34/0731, M35/4682, M35/10179, M35/4757, M35/5869 and M35/6639) have
had more than one detection of faecal coliforms/E. coli since the commencement
of the irrigation scheme. A summary of the faecal coliform/E. coli detections in
the three monthly-monitored wells (L35/0349, M35/0132 and M35/10179
(previously M35/4682)) is presented in Figures A8a and A8b (Appendix A), which
are for the irrigation and non-irrigation periods, respectively. The results suggest
that the detections of faecal coliforms/E. coli in any particular year after the
irrigation scheme commenced are not significantly greater than before the
irrigation scheme commenced operation; for those wells located within and
downgradient of the scheme area (wells M35/0132 and M35/10179). The
monitoring data indicates that factors other than the irrigation scheme are
influencing the microbiological sampling data in these wells.
The available data suggests that there are no significant widespread changes in
groundwater quality as a result of the irrigation scheme to date.

4.0
4.1

Water Meters
Installation

Between 2009 and 2016, 132 electronic flowmeters and telemetered dataloggers
were installed on all takes greater than 20 L/s. To further assist in the
assessment of water use efficiency, WIL now requires that flowmeters and
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telemetered dataloggers are fitted to all new installations regardless of flow or
size. There are now 137 sites.
Datacol host the telemetered dataloggers and record instantaneous, daily,
weekly, monthly and annual flows from each individual site. While there were
some difficulties obtaining all the water meter data in time for this annual
report, it is known that all takes greater than 20 L/s are metered, and it is
estimated that 92% of the total flow delivered to shareholders is measured.

4.2

Certification

Every flowmeter must have independent certification of the accuracy to within
5%:
1. Upon installation
2. At least once every five years and typically to coincide with the 4-year
audit cycle.
During 2016, water meter verification was undertaken by Datacol. The 2017 WIL
annual EMS report (PDP, 2017) included the verification audit reports for 119
water meters. According to WIL’s consents, the meters are required to be
certified every five years. Verification of one additional water meter is included
in Appendix E.

5.0
5.1

Annual Water Use
Measured Water Use

As discussed in section 4.1 of this report, all off-takes where the take is greater
than 20 L/s are metered. It is estimated that 92% of the total flow delivered to
shareholders is measured. As in 2018 and 2019, there was some difficulty
obtaining all the water meter data in time for this annual report. To date, annual
water use data has been received for 66 properties (147 meters), which account
for 76% of the total WIL shares.
The available water meter data was compared to the irrigation areas to
determine the annual water use per hectare. It is important that WIL is able to
accurately measure the water delivered at the farm off-take point. To improve
metering accuracy reported below, WIL is putting together a water meter review
programme for 2021. This review will involve a stocktake and appraisal of the
water meters to ensure all water takes are measured, the water measurement
devices are fit for purpose and to implement a verification program for al l water
meters. It will involve a replacement solutions programme for the older style,
clamp-on flow meters, which have been identified as the main contributor to
unreliable water metering data. Ownership of flow meters was transferred to
the individual shareholder in late 2016 and WIL is currently introducing
guidelines and policies to support the solutions replacement programme.
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Table 5 below shows the annual water use per hectare for the different land use
types.

Table 5: Available Annual Water Use Data (m3/ha)

Land use Type

Median

Mean

Count

Min

Max

Dairy

3,009

3,632

36

290

12,425

Dairy Support
Sheep and Beef
Irrigated Arable

2,378
2,830
1,859

3,010
6,033
1,465

20
7
3

344
698
243

19,555
21,810
2,293

Other1

2,076

4,663

10

-

-

Note 1 - Other includes lifestyle, forestry and deer land use types. The median and
mean were estimated from the sheep and beef and arable land use types.

The same data in Table 5 is also shown in Figure A9 (Appendix A). Figure A9
shows that most properties had an annual water use of less than 5,000 m 3/ha for
the year ending 30 June 2020. Figure A9 also shows that there were four
properties (two sheep and beef, one dairy and one dairy support) that had a
recorded annual water use of greater than 10,000 m 3/ha. These four results may
represent faulty data. As part of the NEWMS project, WIL will be providing 0800
support and have better automated tracking of faults and repairs.
The annual water use for properties with no available water use data was
estimated using the median and mean values in Table 5 above. As shown in
Table 6 below, the total annual water use for the WIL Scheme was estimated to
be between 60.8 and 65.1 million m 3 for the year ending 30 June 2020. The total
irrigation area for this assessment was 20,807 ha.

Table 6: Annual water use for WIL shareholders (including other consents)
Median
Measured data (m 3)
Estimated total annual water use (m 3)
Estimated average water use per hectare
(m 3/ha)

CJ 49501_Annual EMS_2020.docx

Mean

53,848,923
60,765,446

65,141,679

2,920

3,131

P A T T L E

D E L A M O R E

P A R T N E R S

L T D

14
WAIMAKARIRI IRRIGATION SCHEME ENVIRONMENTAL MANAGEMENT STRATEGY: ANNUAL
REPORT FOR YEAR ENDING 30 JUNE 2020

5.2

Modelled Water Use

A soil moisture balance model of the Waimakariri Irrigation Scheme has been
built for the 2019-2020 irrigation season. The purpose of the model is to
determine if irrigation water is being used effectively and conservatively. The
model achieves this by calculating the irrigation demand for the season and
comparing this to the measured irrigation demand. The model also determines:
•

how this season was limited due to river restrictions;

•

daily flow rates and daily volumes of water used;

•

the estimated annual volume of water used for the season; and

•

the total seasonal irrigation demand for the two different soil types
present in the WIL command area.

Irrigation demand has been determined for two scenarios:
1.

With the historical flow record for the Waimakariri River (used to set
consent restrictions); and,

2.

A synthetic flow record which ensured no restrictions on the water
available. This provided an indication of how the 2019-2020 water use
was affected by the restrictions of low river flow.

The estimated annual volume of water used (with restrictions) was compared
with the actual water usage measured through the scheme intake at Browns
Rock.
5.2.2

Data Inputs

The 2019-2020 irrigation season spanned from 07 October 2019 to
18 May 2020. The irrigation model requires a daily value for rainfall,
evapotranspiration and water flow in the Waimakariri River.
NIWA’s Virtual Climate Station Network (VCSN) was used to obtain rainfall data,
localised to a node situated in the middle of the scheme. NIWA’s VSCN takes
actual rainfall data from surrounding weather stations and calculates a spatially
interpolated rainfall value corresponding to the location of the particular node.
Penman evapotranspiration (ET) data was obtained from Lincoln (Station 17603)
through NIWA’s Cliflow database. The data gaps were filled using data from
Christchurch Aero (Station 4843).
Waimakariri River flow data from Old Highway Bridge was obtained from
Environment Canterbury. The flow data series obtained was that displayed by
Environment Canterbury on their restriction’s web page. It is noted that this is a
less accurate flow series than the historical stage recorder data but it is better
suited to predicting historical irrigator behaviour, as it is the flow series that
determines whether or not water can be taken from the Waimakariri River.
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Browns Rock intake data was obtained from NIWA. The intake flows were first
reduced by 2.1 m 3 /s (provided intake flows were above 2.1 m 3/s) to account for
the Waimakariri District Council (WDC) stockwater abstraction. The remaining
intake flows were assumed to be divided proportionally between WIL and Ngai
Tahu based on their consented abstraction rates (11.041 m³/s and 3.36 m³/s
respectively). This results in 77% of the combined take going to WIL an d 23%
going to Ngai Tahu (after the stockwater abstraction has been deducted).
5.2.3

Assumptions

The following assumptions have been made:
•

River flows provided by Environment Canterbury are assumed to be the
same as those used to set restrictions on surface water takes;

•

Rainfall and evapotranspiration data at the respective monitoring
stations was assumed to represent conditions for the entire scheme;

•

Land irrigated by WIL can be characterised into two Profile Available
Water (PAW) zones:
1. 15,397 ha (74%) of soils with a “light” PAW of around 60 mm
(Zone 1); and,
2. 5,410 ha (26%) of soils with a “medium” PAW of around 90 mm
(Zone 2).

•

The PAW for the start of the 2019-2020 irrigation season was assumed to
start at full capacity;

•

Irrigation starts when the soil moisture balance (SMB) was below 75% of
the PAW and irrigation ceases when the SMB reached 90% of the PAW;

•

Race efficiency to deliver water to the farm gate is assumed to be 90%;

•

On-farm efficiency is assumed to be 90% (i.e. delivery of irrigation water
to the soil);

•

Full irrigation water (except for the Ngai Tahu B-Block) is available when
the flow in the Waimakariri River is above 63 m 3/s; however, this reduces
linearly to a point where no irrigation water is available as the river flow
approaches 41 m³/s; and

•

During high flows, water is not taken from the river to prevent the intake
from being damaged. It was assumed that when the flow in the river
exceeded 500 m³/s, no water was taken.

Based on the past several years of modelling, it has been found that there are
shoulder seasons at the start and end of the irrigation season where some
farmers choose not to irrigate, or they may irrigate at lower application rates.
During the 2019-20 irrigation season, there was a clear shoulder season from
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October to late November 2019 and another from early March to May 2020.
Based on the above characteristics, the irrigation season was broken into four
periods with different limiting factors applied to the peak flow allowed to be
taken for irrigation. These limiting factors are shown in Table 7 below.

Table 7: Limiting factors on modelled peak intake flow
Period

Limiting factor

07/10/2019 - 27/11/2019

45%

28/11/2019 - 01/03/2020

100%

02/03/2020 - 25/03/2020

75%

26/03/2020 - 01/05/2020

30%

The evapotranspiration data was adjusted so that it reduces as soil moisture falls,
according to the following formula:

1− e
1 − 2e
Where:

5.2.4

− CN

− CN  SMB
PAW

+e

− CN  SMB
PAW

 ET

CN

is the curve number (8.0 in this analysis);

SMB

is the soil moisture balance;

PAW

is the profile available water (mm), and

ET

is the original evapotranspiration data from Lincoln

Results

Figure A10 (Appendix A) shows both the modelled and the actual cumulative
volume of water abstracted at Browns Rock (i.e. before race losses). Figure A10
shows that the SMB model suggests approximately 92.5 million m 3 of WIL water
should have been taken for the year ending 30 June 2020. In reality, only
90.9 million m 3 were taken through the Browns Rock intake by WIL for the year
ending 30 June 2020. If race losses are accounted for (assumed to be 10%), then
the total volume of water used by WIL was 83.3 million m 3 (measured at the farm
gate). However, it is worth noting that the discharge of WIL water to ground
(i.e. soak holes) at the end of the race network is not accounted for in the model.
Therefore, the actual water use at the farm gate is expected to be less than
83.3 million m 3.
Section 5.1 above estimated the on-farm water use to be between 60.8 and
65.1 million m³ based on a total irrigation area of 20,807 ha.
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Figure A11 (Appendix A) shows both the modelled and the actual WIL intake
flows at Browns Rock. This figure shows that the model accurately predicts both
when irrigation water is required and irrigation demand.
The model indicates that the annual water requirements for Zones 1 and 2 were
4,030 m 3/ha and 3,920 m 3/ha, respectively (measured at the farm gate). The
average modelled water requirement for the WIL Scheme was 4,000 m 3/ha for
the year ending 30 June 2020. As discussed in section 5.1 above, the actual
water use for the WIL Scheme was between 2,920 and 3,131 m 3/ha for the year
ending 30 June 2020.

6.0
6.1

Area Irrigated and Irrigation Methods
Area irrigated and irrigation methods for year ending
30 June 2020

A requirement of the WIL EMS 1 is that all land farmed and associated with the
FEP is included in the ASM programme. This includes all blocks leased and
owned, dryland and irrigated with WIL water or any other groundwater or
surface water consent. An individual FEP may include multiple blocks or be
limited to one farmed block.
Table 8 below summarises the 2020 data for irrigation, dryland and total farm
areas from the FEPs.

Table 8: Irrigation area for year ending 30 June 2020

Area

FEP
Lifestyle blocks
Total

Irrigation area
(ha) (including
other irrigation
consents)

Dryland
area (ha)

Nonproductive
area (ha)

Total area
(ha)

23,607

6,696

1,360

31,663

450

273

24,057

6,969

723
1,360

32,386

The area irrigated from other sources (e.g. individual groundwater consents) was
estimated to be 3,250 ha. This is an estimate, as many of the water supplies are
not dedicated to individual irrigators and both supplies are piped together. In
many cases, the alternate water supply is held for reliability purposes and only
used when WIL cannot supply water.

1

Environmental management strategy, this document sits under the ASM
programme and provides the mechanism to enable ASM
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To determine the area that is irrigated using WIL water, it was assumed that the
area irrigated by groundwater consents (3,250 ha) was not irrigated by WIL
water, resulting in a total WIL irrigated area of 20,807 ha.
Figure 2 below shows the irrigator types within the Scheme. As shown in Figure
2, pivot irrigators comprise approximately two thirds of irrigators.

Figure 2: Area by irrigator type

6.2

Changes to Irrigation Areas or Types during Last Year

Before any new irrigation development or land use change occurs, shareholders
must apply to WIL detailing their proposal. Each development proposal is
assessed against the nutrient management policy (NMP). The NMP sets out the
minimum amount of information and modelling that must be provided and the
process of how to assess the proposal.
This NMP is designed to ensure that no overall increase of nutrient loss above
the Baseline GMP occurs as a result of the development. OverseerFM files are
requested for both baseline and developed scenarios. The input information and
files are scrutinised for robustness to ensure integrity of the information by WIL
environmental advisors.
The NMP requirement is for each new development to meet GMP from the point
of commissioning. Each proposal has been asked to detail how this will be
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achieved before gaining approval. The check that it has been completed occurs
through the FEP and audit process.
6.2.1

Land Use Change Proposal

This change involved a shareholder purchasing a subdivided area off a larger
block being sold. The shareholder applied to change land use, from irrigated
dairy to an irrigated sheep and beef grazing and finishing operatio n. This
property has no milking shed infrastructure, and there are no changes to
irrigation infrastructure or areas.
A 67 ha area of leased dryland was surrendered by the vendor of the subdivided
property and this has been deducted from the total land area administered
under the WIL ASM programme.
This proposal was approved.
6.2.2

Development Proposal 1

This development was to purchase a 58.4 ha neighbouring dryland property and
amalgamate the new block with an existing dairy farm operation. The proposal
included the installation of 49 ha of new pivot irrigation and an increase in cow
numbers. The increase cow numbers were enabled by the previous land use ,
which had been intensive winter grazing during the baseline period.
This proposal was approved.
6.2.3

Development Proposal 2

A shareholder made an application to include an irrigated property, not supplied
by WIL water, into the CRC184861 Schedule and the ASM programme. The
application was assessed as per the usual process and the provisional
recommendation was to include the property into WIL’s ASM programme and
Schedule. However, there are some internal procedural issues that need to be
corrected prior to the inclusion so the application is on hold until these have
been completed.
This proposal is currently on hold.

6.3

Summary of Land Use Types

Table 9 and Figure 3 show the land use types for the year ending 30 June 2020.

Table 9: Land use areas for year ending 30 June 2020
Land use

Area (ha)

Dairy platform

17,621

Dairy support - irrigated

3,305

Dairy support - dryland

2,850
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Table 9: Land use areas for year ending 30 June 2020
Land use

Area (ha)

Arable - irrigated

2,458

Arable - dryland

529

Sheep and beef - irrigated

1,246

Sheep and beef - dryland

1,354

Lifestyle - irrigated

450

Lifestyle - dryland

273

Deer - irrigated

173

Deer - dryland

478

Total

30,737

Note: This does not include non-productive area

Figure 3: Area by land use type
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6.4

Actual Annual Water Use Compared with Modelled Efficient
Use

The actual annual water use was discussed in section 5.1 and the modelled water
use was discussed in section 5.2. More data is required to make a better
comparison between measured and modelled water use. This will be provided by
the 2021 water meter review.

6.5

Measures Implemented to Address Inefficient Users

The primary mechanism to address inefficient water users is through the FEP and
audit process.
6.5.1

Progress

The WIL EMS requirement is for all shareholders to complete a FEP or a Lifestyle
Block Management Plan (LBMP) and that these are all audited initially, prior to
September 2017, and then at regular intervals as defined by the WIL ASM
programme. At the time of writing, all 2020 FEP and LBMP updates have been
completed. Since the start of the programme (September 2016), all FEPs have
been audited at least twice.
6.5.2

Management

The FEP and audit programme is managed by Water Strategies Ltd who are
contracted to provide the Environmental Manager role for the Scheme. The
programme has been managed with a lead consultant providing the main point of
contact and acting as the gatekeeper for all shareholder communications , with
support consultants providing the primary support role. This has been necessary
to be able to work within the guidelines set out in the ECan “Canterbury Certified
Farm Environment Plan Auditor manual” and the WIL Scheme EMS.
The lead consultant is a certified and experienced FEP auditor. Only ECan
certified auditors have been used. The approach of keeping a small team has
enabled a consistent approach to the FEPs and audits. It has ensured that
shareholders are receiving consistent messaging and process. Water Strategies
provide the backup as necessary to ensure this programme is not under
resourced from a personnel capacity and availability perspective.
6.5.3

Measures Implemented

The first step is to identify farms who are failing to meet or make adequate
progress towards meeting GMP. Then through the FEP and FEP audit process
provide them with guidance on the actions that need to be carried out to
improve practices and meet GMP.
In both the FEPs and LBMPs, areas of improvement are identified and actions to
achieve the improvements are put in place. This occurs at both the initial
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development and subsequent FEP updates. Any actions identified at the
subsequent FEP audit or re-audit are also worked into the FEP.
As an example, for irrigation these measures can be broken into the four
components of good irrigation management practice as prescribed by Irrigation
New Zealand (INZ):
1. Correct design, installation and commissioning;
2. Correct calibration and maintenance;
3. Correct scheduling and management of water being applied;
4. Correct operation by trained operators.
The range of measures can be grouped into the following:
1. Correct design and install of new irrigators.
This ensures new irrigation systems are designed, installed and properly
commissioned in accordance with industry codes of practice and
standards.
2. Irrigation Scheduling.
All irrigation applications are justified using soil moisture monitoring and
scheduling services for decision support. This enables the justification of
all irrigation events according to the antecedent soil moisture conditions
and weather information. This is a cornerstone of irrigation GMP.
WIL have initiated the NEWMS (nutrient, environmental and water
management system) project to drive the uptake of soil moisture
measurement and decision support.
3. Carry out a programme of calibrating and maintaining the irrigators.
This is to ensure that the irrigators are operating effectively and
efficiently. Along with irrigation scheduling, this is the single most
common action to come out of the FEPs and audits.
WIL are investigating how best to ensure this is done in a timely and
consistent manner across the scheme for this next irrigation season,
recognising that calibration of irrigators requires a level of robustness to
provide value and accuracy.
4. Operating procedures and irrigation training.
Develop irrigation management plans detailing all aspects of system
operation and maintenance, including recording and reporting of
irrigation data.
These are designed to be a manual on the correct operating
specifications, how to operate safely and correctly, set and change
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application depths, provide a schedule of time related tasks for
maintenance and general operation and to be able to use the resource
for training and ongoing reference for all staff and owners.
The irrigation management training days delivered by INZ are used as a
basis for all shareholders. These days tie in the soil’s information and the
irrigation calibration, management and operation. Two training days
were run last season in November 2018 and February 2019. Regen also
ran six workshops in March 2019 to assist shareholders with how to
optimise their irrigation scheduling tools.
Alongside the FEP and audit programme, there is the ongoing upgrade and
management of flow meters at the point of take as part of the NEWMS project.
The installation of flow meters enables benchmarking data to be gathered and
used for reference across the Scheme to inform shareholders of their
performance in relation to their peers.

7.0

Assessment of Water Use Efficiency

Part of the NEWMS programme has been the rollout of the irrigation scheduling
service, Regen. Regen involves the installation of soil moisture monitoring, a
flow metering and telemetry on representative irrigation blocks on each farm. In
addition to the on-farm equipment, each irrigation block is paired to one of 23
WIL weather stations across the catchment. As of November 2020, Regen has
been rolled out to approximately 99% of shareholder properties.
The Regen system is being installed to all farms with a FEP, with the aim to
increase water use efficiency, discussed in sections 5.0 and 8.0 of this report.
The system’s capabilities will result in property owners being more efficient with
their water use.
Information from the audits results show for the irrigation component, irrigation
scheduling and operation and maintenance are the two most pressing issues.
These are both being addressed with:

8.0

•

actions in audits and training; and

•

the NEWMS (nutrient, environmental and water management system)
programme.

Irrigation Scheduling

The Regen system was selected by WIL as they believe there are advantages to
finding a unified solution and using a common hardware and data platform to
guide on-farm irrigation decisions. To achieve the unified solution, over the past
four years WIL have been progressively rolling out the Regen system to all
shareholders with a FEP. To assist with irrigation decisions, Regen produces a
daily irrigation recommendation for farmers. It does this by using telemetry to
collect data from the soil moisture monitoring and the flow meters. This is
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collated, along with the information from MetService’s weather forecasting. The
purpose of the programme is to ensure that each irrigation event is justified and
is the right amount at the right time. Regen assists with this by providing daily
irrigation recommendations.
In addition, farmers are now able to accurately demonstrate water use efficiency.
Each farmer is provided with a weekly, monthly and annual irrigation summary.
WIL is also now able to identify immediately any equipment failures, but more
importantly, WIL is now able to identify farmers that need additional training and
support to ensure leaching events are minimised, whilst maximising plant
growth.
An example of the weekly, monthly and annual irrigation reports, available to
each farmer via the Regen system, can be seen in Figures A12 and A13
(Appendix A).
The completed Regen installation includes a farm assessment, the hardware
provision, (soil moisture probes water meters and telemetry), training and final
commissioning. As of November 2020, the Regen install programme for all FEPs
has:
•

99% completion;

•

1% in progress at different stages.

There has also been investment in 23 weather stations spread over the scheme
to provide the accurate and localised climate data including ET, rainfall and
temperature.

9.0

Use of WIL Water in Combination with Other Irrigation
Consents

Of the 111 FEPs administered by WIL, there are 32 2 with additional consented
water, representing approximately 13% of the total irrigated area managed by
the Scheme. These are a mix of surface and groundwater takes.
The nature of these takes varies, from the supply being fully integrated into the
on-farm infrastructure, to the supply dedicated to individual irrigat ors. There is
also a mix of takes to storage and direct to irrigators. Several of the smaller
takes are used only for domestic, shed or stock water, or a mixture of these.
In all FEP audits, where the water comes from is not separated out and the same
expectations apply regardless of the water source. All irrigation and water use is
treated equally within the scope of the audit and therefore, provides a check that
efficient use is occurring.

2

Preliminary data
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10.0 Community Drinking Water Supply Protection Zones
To ensure the continued protection of any Community Drinking Water Supply
Protection Zone (CDWSPZ) identified in Annexure 2 of CRC184861, WIL have
nutrient management policies and specific expectations for any shareholders
identified whose properties either partly or wholly overlap with a CDWSPZ.

Table 10: Community Drinking Water Supplies
Supply name

Well no

Owner

Screened
depth (m)

Classification
(people)

Oxford Urban

L35/0850

WDC

109 - 123

501 to 5,000

Poyntz Road

M35/0181

WDC

26 - 29

101 to 500

Eyre Lodge

M35/0172

Leighs
Construction

27 - 70

Unknown

Summerhill +
West Eyreton

M35/9566 1

WDC

86 - 96

M35/0055 1

WDC

12 - 15

101 to 500

Note 1: M35/9566 is primary supply well; M35/0055 is backup supply well

Any shareholder identified must document CDWSPZ protection and management
measures in their FEP. Additionally, WIL requires each of the shareholders to
detail their management of the following requirements:
•

an inability to intensify (being any increase in the use of nitrogen
fertiliser and stocking rates) over that which was occurring in the period
2009-2013;

•

requirements to provide information on nitrogen fertiliser use and
stocking rates to WIL; and

•

requirements to notify WIL (so that it can notify various other persons)
should there be any event that occurs that may have an adverse effect on
the water quality in the community drinking water supply wells.

These requirements are outlined in WIL’s Nutrient Management Policy, a copy
of this policy can be found in Appendix F.
A description of properties intersecting with a CDWSPZ and of the immediate
surroundings are in the tables below. No incidences occurred during the 2019-20
season that required notification of any adverse effects.
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10.1

Oxford Urban

Well L35/0850 is situated adjacent to Domain Road. The CDWSPZ is circular and
extends approximately 110 m radius from the well head.

Table 11: Oxford Urban (L35/0850)
Land use

Dryland dairy support (Part RES 2953 leased to adjacent dairy farm, ex
trees (windblown 2013) developed into pasture block) and irrigated
dairy platform.

Audit grade and
compliance with
WIL EMS

The farm has a B grade audit and meets all WIL requirements.

Stock access

None. Well head and pumping station sited in shed, inside fenced
compound.

Grazing
management

Surrounding dairy pastures has all grass rotational grazing practices. No
winter cropping.

Contaminant
hazards

The nearest possible contaminants are a silage stack 260 m, and
effluent application area 420 m from the well head.

Irrigation

The immediate surrounding paddocks are irrigated by K-line and the
property uses soil moisture measuring technology to schedule water
applications and to avoid overwatering.

Waterways

Nonadjacent.

10.2

Poyntz Road

Well M35/0181 is sited on rural land within a small block holding (title Lot 19
DP 58799). The CDWSPZ extends across 11 titles, mostly small block holdings in
different ownership.

Table 12: Poyntz Road (M35/0181)

Land use

CJ 49501_Annual EMS_2020.docx

A mix of small block lifestyle holdings, dairy support and dairy platform
land use. WIL have jurisdiction over approximately half of the area
within the protection zone by virtue of the landowners owning WIL
shares and receiving WIL water. The remainder of the area is covered
by permitted activity rules.
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Table 12: Poyntz Road (M35/0181)

Audit grade and
compliance with
WIL EMS

The two properties that are partially covered by the zone, have B grade
audits and meet all WIL requirements. The property toward the end of
the zone applies effluent from a pivot that crosses into the zone, but
the effluent system has been designed to not apply where the pivot
crosses into the zone.

Stock access

None. Well head and pumping station sited in shed, inside a fenced
compound.

Grazing
management

Surrounding pasture on the dairy platform has all grass rotational
grazing practices. Some winter fodder cropping on both the dairy
support and lifestyle properties (beef fattening) that WIL have
jurisdiction over.

Contaminant
hazards

The nearest possible contamination is the effluent application area
1,000 m from the well head.

Irrigation

The immediate surrounding paddocks are irrigated by K-line.

Waterways

Nonadjacent.

10.3

Eyre Lodge

Well M35/0172 is sited amongst the Eyre lodge complex and the CDWSPZ
extends to farmland owned and farmed by Ngai Tahu Farming Ltd.

Table 13: Eyre Lodge (M35/0172)

Land use

Immediate surrounds of the well head are within the Eyre lodge
complex, which is predominantly residential and recreational land use
and dryland, low intensity stock grazing and forestry. This covers
approximately the closest one third of the protection zone area. The
remainder of the area is irrigated dairy support and a small sliver of
irrigated dairy platform.

Audit grade and
compliance with
WIL EMS

The Ngai Tahu Dairy platform farms have an A grade audit, and the
dairy support farms a B grade audit. WIL have no jurisdiction over any
of the protection zone but have a strong working relationship with Ngai
Tahu.

Stock access

Unknown low intensity land use.

Grazing
management

Surrounding dairy support pastures have all grass rotational grazing
practices. Some winter cropping as part of pasture renewal. All farms
have completed farm environment plans that recognise the protection
zone.
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Table 13: Eyre Lodge (M35/0172)
Contaminant
hazards

The nearest possible contaminants are a silage stack 989 m, and
effluent application area 400 m from the well head.

Irrigation

The dairy and dairy support properties are all pivots with full Variable
Rate Irrigation capability and the property uses soil moisture measuring
technology to schedule water applications and to avoid overwatering.

Waterways

Nonadjacent.

10.4

Summerhill and West Eyreton

Wells M35/9566 and M35/0055 are sited amongst small block holdings at the
corner of Earlys and North Eyre Roads. The well heads’ immediate surrounds are
small block holders, and the protection zone covers 18 small block titles and a
further four larger titles.

Table 14: Summerhill and West Eyreton (M35/9566 and M35/0055)

Land use

A mix of small block lifestyle holdings, dairy platform and low intensity
dryland stock grazing land use. WIL have jurisdiction over one of the
small block holdings and one of the larger farmed areas, approximately
one third of the area. The remainder of the area is covered by
permitted activity rules.

Audit grade and
compliance with
WIL EMS

The dairy platform property that is partially covered by the zone, has a
B grade audit and meets all WIL requirements. The property toward
the end of the zone applies effluent from a travelling irrigator that
crosses into the zone. This has been brought to the attention of the
farm owner and the system is capable to be managed to avoid
application onto those areas within the zone.

Stock access

There is no stock access. The well head and pumping station are sited
in a shed, inside a fenced compound.

Grazing
management

Surrounding pasture on the dairy platform has all grass rotational
grazing practices.

Contaminant
hazards

The nearest possible contaminant is the effluent application area,
which is located 500 m from the well head.

Irrigation

The immediate surrounding paddocks are irrigated by K-line and pivot
and the property uses soil moisture measuring technology to schedule
water applications and to avoid overwatering.
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11.0 Preventative Management for Further Encroachment on
Riverbed
WIL farms are bounded by the Waimakariri, Eyre, and the Cust Rivers. There
are three primary measures WIL employ around river management. These
are: Good Management Practice; Farm Environment Plans and audits; and
Nutrient Budgeting. Each of these measures are discussed below. Another
mechanism around river management is WIL’s Nutrient Management Policy.
This is also discussed below and can be found in Appendix F.

11.1

Good Management Practise

As part of GMP, there are expectations on all farmers to manage riparian margins
and protect waterways. Current practices and actions to meet these GMP
requirements are detailed in the individual FEPs. The waterbody GMPs include
but are not limited to:
•

Riparian margins and buffer zones for fertiliser spreading are required to
avoid direct application of fertiliser into waterbodies;

•

Weed control;

•

Protection and enhancement of native biodiversity and Mahinga kai
values;

•

Prevention of sediment movement into water, including stock exclusion.

11.2

Farm Environment Plan

To identify and manage the land use adjacent to the rivers and to avoid any
encroachment, all farms are required to have an FEP. Accompanying any FEP are
farm maps. All farm boundaries, including river boundaries, must be marked on
these maps. There is an annual or biannual update of the FEP and following an
audit.
Another measure is that all WIL FEPs are subject to an FEP audit, conducted by
an independent FEP auditor as part of the ASM programme. During the audit,
the farm maps discussed above, are provided to the auditor to verify the validity.
Following an FEP audit, the FEP is updated to reflect any actions or feedback
from the auditor.

11.3

Nutrient Budget

In addition to the FEP updates and the FEP audit, there is an annual requirement
to provide WIL with an Overseer Nutrient Budget. Accompanying the nutrient
budget must be a farm map and a total area. This information is supplied by a
third party as part of the report. This information can then be cross-referenced
and tracked annually against the FEP to ensure consistency and accuracy.
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These three processes provide an annual check of all farmed areas across the
scheme.

11.4

Nutrient Management Policy

WIL has a ‘Nutrient Management Policy’ which is used to manage land use and
land use change. A copy of the policy is available in Appendix F. The Nutrient
Management Policy was updated in October 2018 to include a ‘change’
definition. This definition provides a trigger point that determines WIL
scrutinising that change. The definition encompasses any change of farmed area.
The wording of the ‘change’ definition is:
“….a Change is defined as:
land or irrigated area changes, including:
a change in land area (whether irrigated or not, including the
establishment of a farming Enterprise)
….”
If the definition is triggered, it requires a shareholder to notify WIL of any change
in land area. Failing this, any change if not notified will be captured through the
FEP audit, FEP update or nutrient budget processes.
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FIGURE A1 : WAIMAKARIRI IRRIGATION SCHEME
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FIGURE A11: MODELLED AND ACTUAL WIL INTAKE FLOWS AT BROWNS ROCK
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FIGURE A12: EXAMPLE OF WEEKLY AND MONTHLY SUMMARY REPORTS
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Appendix B
Environmental Management Strategy

Waimakariri Irrigation Limited
Environmental Management Strategy
1.0 Introduction
WIL Mission Statement
To be leaders in water management, providing reliable, economic and sustainable supply.
We envisage a future where farmers actively manage irrigation, applying precisely the water needed
when, where and how much. Enabling increased yields, optimal fertilizer use, reduced costs for
energy, repairs and maintenance while at the same time achieving improved environmental
outcomes.

WIL Scheme Description
The Waimakariri Irrigation Ltd (WIL) Scheme (referred to in this document as the Scheme) is a
shareholder owned cooperative company with consents to take water from the Waimakariri River.
Water is drawn from the Waimakariri River at Browns Rock for distribution through open race
channels to supply around 200 shareholders. Supplying farms covering approximately 30,000 ha
within an overall area of 78,000 ha between the Waimakariri and the Ashley River and between
Oxford and Rangiora townships. It uses a combination of dedicated irrigation races and the preexisting county stock water race system.
Figure 1 (Appendix A) shows the extent of the Scheme.

Resource Consents
This Environmental Management Strategy (EMS) has been prepared to satisfy the requirements of
consents CRC184861 (condition 13) and CRC166677 (condition 8).
The requirements for the EMS are as follows:
The consent holder shall maintain and implement an Environmental Management Strategy (EMS) for
the irrigation scheme including, but not limited to, the following:
a.
b.
c.
d.

Implementation of industry articulated Good Management Practice (GMP);
Implementation of a monitoring programme for groundwater quality;
Implementation of a monitoring programme for groundwater levels;
Maintenance of a programme to install water meters:
i. for all shareholders taking at a rate equal to or greater than 20 L/s; and
ii. that enables a minimum of 90% of the total flow delivered to shareholders to be
measured;
e. Preparation of an annual report on the quantity of water used in each period from 1 July to
30 June, (commenced 1 July 2016), based on the measurements from flow meters in d.
above, and an estimate of water use for the remaining 10% of unmetered use based on
comparative land use activities with those shareholders that are metered;

f.

Independent certification of the accuracy of the water meters when first installed and at 5
yearly intervals thereafter;
g. Information on:
i. The actual area irrigated each year and the irrigation methods that are used;
ii. A record of any change in the area of land irrigated or irrigation method compared
with the twelve months prior, including:
a. The location(s) of any change in area of land irrigated;
b. The method of irrigation used to service the increased area; and
c. The use of active soil moisture management;
iii. A summary of land use serviced under both irrigation and associated dryland
activities split into metered and unmetered water use;
iv. A summary of annual water use between 1 July to the following 30 June for those
water users specified in clauses a. and b. compared to a WIL scheme water use
model that represents efficient water use;
v. measures implemented to address inefficient users based on recommendations from
the report from the previous year;
h. For any existing properties, or new properties added to the Schedules, within a Community
Drinking Water Protection Zone (CDWPZ) recorded in the Canterbury Regional Council
Geographic Information System database that existed on, or before, 15th June 2018,
information on:
i. Farming activities within the CDWPZ which has the potential to result in
contamination of the drinking water supply;
ii. Pathogen transport likelihood;
iii. Current well head mitigation; and
iv. Current and proposed farm mitigation to minimise the risk of contamination;
i. An assessment of farm water use efficiency with reference to the Irrigation NZ GMP
guidelines;
j. Implementation of active and managed irrigation scheduling;
k. Measures to ensure that when water authorised by this consent is used on a property that
also utilises a different irrigation water use consent that water used under this consent
contributes to the overall efficient use of water on the property; and
l. Measures to ensure no further encroachment on the riverbed occurs.
An annual report shall be provided to the Canterbury Regional Council, Attention: Regional Manager,
RMA Monitoring and Compliance, by no later than 30 June every year (commenced 30 June 2016),
describing the information in items a. l. above, a description of any water use that has been
identified as inefficient and the measures that will be taken to improve efficiency of those users.

2.0 Implementation of Good Management Practice
Farm Environment Plans (FEPs) are the principal tool for the delivery of the good management
practice (GMP) outcomes, combined with an auditing process that encourages implementation of
GMP measures.
WIL are using two ECan approved FEP templates:
1. All properties larger than 20 ha will complete the WIL online FEP.

2. For properties less than 20 ha in size1
le Block Management
(LBMP) is being used. Although discretion is being used if the property warrants a full
FEP due to the intensification of land use.

WIL Online Template
The FEP template that is being used is a joint venture between Opuha Water Ltd (OWL) and
WIL and a third party technical provider. WIL and OWL jointly own the IP and each scheme
have individual access to their program.
It is an online version that has been approved by ECan for the delivery of the FEPs for the
WIL scheme. All scheme FEPs must use this template to guarantee consistency.
It is accessible through the WIL website http://www.wil.co.nz
Each shareholder/farmer is given a unique username and password to be able to access and
manage the FEP for themselves. It is a facilitated process controlled by the scheme
environmental manager or contractor to firstly draft and then finalise the FEP. The final
versions are held centrally and will be updated at each audit.
Copies of all farm plans will be held on file including future iterations of plans to enable
monitoring of progress made on individual farms and across the scheme area as a whole.

Lifestyle Block Management Plan (LBMP)
This is an ECan developed template for small scale, low intensity properties that are required
to complete a Farm Environment Plan.
It is available through the ECan website http://ecan.govt.nz/publications/Plans/Lifestyleblock-management-plan-Mar2015.pdf or on request from WIL
WIL have set themselves a target of having all shareholder farms operating at GMP by 1 September
2020. The implementation of this progression towards GMP will be set out and monitored through
the FEPs.

3.0 Groundwater Monitoring
WIL has an established ECan-approved groundwater monitoring programme, as documented below.

Monitoring of Groundwater Level Effects
Groundwater level changes resulting from Scheme activities will be caused by changes in
groundwater recharge due to irrigation usage and groundwater recharge trials.
WIL will monitor the following water inputs:
The flow taken into the Scheme at Browns Rock;
The flow used for artificial recharge trials.
This data will provide an indication of the input to the groundwater resource created by the Scheme.
The response of the groundwater system to these new inputs can be observed from measurements
of groundwater levels in monitoring bores. Bores that have a historical record of monitoring by ECan
will be used to assess Scheme impacts. At the present time, the monitoring network is for the
boreholes listed in the following table and shown in Figure 2 (Appendix A). Changes may need to be
1

This approach has been endorsed and approved by ECan (see correspondence with PDP and ECan April 2016)
as a pragmatic implementation of consent conditions

made to this list depending on the availability and suitability of boreholes. If changes to the bore
monitoring network are required they will be made with an aim to maintaining the same distribution
of monitoring points as listed below.

L35/0051
M34/0306
M35/0008
M35/0017
M35/0026
M35/0058
M35/0143
M35/0174
M35/0222
M35/0312
M35/0637
M35/4757

Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly

75.9
10.3
14.6
12.9
16.8
11.0
29.0
45.7
13.7
9.1
10.7
21.7

The frequency of water level measurements in these boreholes will be the same as that used by
Environment Canterbury to identify seasonal trends in groundwater level fluctuations.

Monitoring of Groundwater Quality Effects
The main groundwater quality parameters of concern related to irrigation development arise from
increased concentrations of nitrate-nitrogen and E. coli concentrations. In addition, there is a
contrast in chloride concentrations between existing groundwater quality and Waimakariri River
water. Chloride is particularly mobile in the subsurface environment and therefore may prove to be
a useful indicator of any effect arising from the application of irrigation water from the Scheme.
Where feasible, the b
programme for this area. At present, one of the regularly sampled bores (M35/0132) is sampled by
ECan.
In order to determine water quality impacts six monthly sampling is carried out prior to, or at the
start of, the irrigation season (August-September) and towards the end of the irrigation season
(April-May). This monitoring is timed to match the maximum variation with any impacts that may be
caused by the Irrigation Scheme.
The groundwater quality sampling is undertaken for nitrate-nitrogen, E. coli, chloride, ammoniacalN, pH and electrical conductivity.
L35/0349
M35/0132
M35/10179
M35/0731
M35/0008
M35/2711
M35/4757
M35/4795
M35/5440
M35/5869
M35/6385
M35/6639

Monthly
Monthly
Monthly
Twice a year
Twice a year
Twice a year
Twice a year
Twice a year
Twice a year
Twice a year
Twice a year
Twice a year

20.0
20.4
23.5
21.5
14.6
21.7
21.7
13.8
20.9
20.5
40.2
15.5

4.0 Water Meters
Installation
Between 2009 and 2016, 132 electronic flowmeters and telemetered dataloggers were installed on
all takes greater than 20 L/s. To ensure water use efficiency, WIL now requires that flowmeters and
telemetered dataloggers are fitted to all new installations regardless of flow or size.
Datacol host the telemetered dataloggers and record instantaneous, daily, weekly, monthly and
annual flows from each individual site. By 1 September 2016, Datacol will have written a software
programme that will electronically combine individual flows to give a cumulative total for the
scheme. This will verify that the scheme is capturing a minimum of 90% of the total flow to
shareholders, as well as providing the data required to best estimate the water use for the
remaining 10%.

Certification
By 1 September 2016, every flowmeter must have independent certification of the accuracy to
within 5%:
1. Upon installation
2. At least once every five years and typically to coincide with the 4 year audit cycle.
The programme of meter certification will be managed by WIL.
Each shareholder will be individually responsible for the maintenance and up keep of the flowmeter
and datalogger to ensure that instantaneous, daily, weekly, monthly and annual flows are recorded.

5.0 Annual Water Use
The scheme will prepare an annual report on the quantity of water used in each period from 1 July
to 30 June, commencing 1 July 2016.
As discussed above, Datacol is preparing software to electronically combine water use data from
individual flowmeters to give a cumulative total for the scheme.
The WIL Scheme contains about 70 small blocks, which account for most of the unmetered flow (less
than 10% of the total flow for the Scheme). By 1 September 2017, WIL is proposing to install
flowmeters on 5 representative small properties. Flow data from these properties will allow for an
estimate of the unmetered flow.
This information will be provided in the annual report, which is detailed in section 12 below.

6.0 Area Irrigated and Irrigation Methods
WIL will determine the following information from the FEPs:
i.
ii.

The actual area irrigated each year and the irrigation methods that are used;
A record of any change in the area of land irrigated or irrigation method compared with the
twelve months prior, including:
a. The location(s) of any change in area of land irrigated; and
b. The method of irrigation used to service any increased area.

iii.
iv.

v.

c. The use of active soil moisture management.
A summary of land use serviced under both irrigation and associated dryland activities split
into metered and unmetered water use.
A summary of annual water use between 1 July to the following 30 June for shareholders
using flow meters and those without, compared to a WIL scheme water use model that
represents efficient water use.
Measures implemented to address inefficient users based on recommendations from the
report from the previous year.

This information will be provided in the annual report, which is detailed in section 12 below.

7.0 Assessment of Water Use Efficiency
An assessment of farm water use efficiency with reference to the Irrigation NZ GMP guidelines will
occur for all shareholders through the FEP process.
WIL will rank the annual water use for all shareholders in terms of cubic metres per hectare. Annual
water use from individual properties will be compared based on land use, soil type and rainfall.
Based on this internal ranking system, WIL will review the FEPs of the properties which have
unusually high water use on a per hectare basis. WIL will also compare the annual volumes for these
properties against Irricalc annual volumes.
It is worth noting that water use efficiency depends on the reliability of supply. This is why it is so
important that WIL develops scheme storage. If approval for a scheme storage facility is not
obtained only a lower level of efficiency will be possible.

8.0 Irrigation Scheduling
WIL recognise that active and managed irrigation scheduling plays a key role in the sustainable use
of the water. WIL has been proactively trialling two separate irrigation scheduling decision support
packages.
NIWA have been providing data from in-ground soil moisture probes and using their virtual climate
network to give farmers specific information on soil moisture conditions and forecast weather to
base decisions on. They have 7 sites across the area and the data is available via a website to log
into.
Regen are a commercial company specialising in decision support hardware and software. They
provide a customised service using both site specific in-ground soil moisture monitors and above
ground in-situ climate monitoring equipment. They use this information to provide the farmer with
more specific recommendations to irrigate to.
These trials have been very successful and the Regen products are now in the market place with
NIWA looking to commercialise their service. WIL are actively promoting the use of these services
amongst others and the use of in-ground soil moisture monitors. There a number of farmers that
have been using other decision support service, for instance Hydroservices, and that have in ground
and telemetered soil moisture probes.
All shareholders will adopt justifiable irrigation (JI) by 1 September 2020.

9.0 Use of WIL Water in Combination with Other Irrigation Consents
WIL will endeavour to obtain flowmeter records for shareholders with other irrigation consents.
This information will be included in the assessment of water use efficiency.
Shareholders will ensure that when WIL water is used on a property that also utilises a different
irrigation water use consent that WIL water contributes to the overall efficient use of water on the
property.
This will be assessed through the FEP process.

10.0 Reporting
WIL will prepare an annual report describing all the information required by this Environmental
Management Strategy, including a description of any water use that has been identified as
inefficient and the measures that will be taken to improve efficiency of those users.
This report shall be provided to the Canterbury Regional Council, Attention: RMA Compliance and
Enforcement Manager, by the 30 June each year.
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Appendix F
Nutrient Management Policy

Waimakariri Irrigation Limited Nutrient Management Policy for
Shareholders
Version 2 – 10 October 2018
1.0 Background
1) This policy (Version 2) replaces the earlier Nutrient Management Policy for Shareholders dated 1
September 2016.
2) This version takes into account the renewal of the WIL Scheme nutrient discharge consent
(CRC184861) and changes that have been made to the Canterbury Land and Water Regional
Plan.

2.0 Shareholders to comply with Policy
3) All Shareholders are required to comply with all sections of this Policy (in accordance with their
Water Supply Agreement).
4) Shareholders must ensure:
a) their farming operation does not increase its nitrogen loss over its Nitrogen Baseline;
and
b) if there is a Change to the Shareholder’s farming operation that may result in a change in
nutrient loss, approval is sought from the WIL Board in accordance with this Policy.
For the purpose of this policy, a Change is defined as:
i)

land or irrigated area changes, including:
• a change in land area (whether irrigated or not, including the establishment of a
Farming Enterprise))

ii) major farm system changes, including:
• any increase in nitrogen loss on a property;
• a change in irrigated area by more than 10 hectares
• an application for an effluent discharge consent (except where it is a direct
replacement of any existing discharge consent);
• long-term (more than 1 year) changes in a farming system, including:
(a) a change of any type of stock by +/- 25% or more;
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(b) a change in the area where cropping (cash or fodder) is undertaken by +/- 25%
or more;
(c) conversion of any dairy farm to winter milking; or
(d) the addition of a feedpad or cow home,
iii) any change in water use including a change in an irrigation system that results in a
different rate or volume of water being applied on more than 10 hectares of any
property (compared to that undertaken during the period 01 July 2009 - 30 June 2013),
regardless of whether the Shareholder or WIL has assessed any change in actual nitrogen
loss.
5) The obligations on Shareholders where No Change is proposed are discussed in section 3.0 of
this Policy. The obligations on Shareholders where a Change is proposed are discussed in
section 4.0 of this Policy.
6) All Shareholders must comply with all other sections of this Policy.

3.0 Requirements for Shareholders where Change is not proposed
7) All Shareholder farming activities on propert(ies) where land is managed under a Farm
Environment Plan under the WIL resource consent (including dryland and irrigated land areas) ,
and that have not increased their irrigation area or intensified their land use since 30 June 2013,
will be managed as a part of the WIL nutrient discharge consent, provided that:
a) the nitrogen loss on the propert(ies) does not exceed the Nitrogen Baseline;
b) WIL is advised of the land use activity and associated nitrogen loss through completion of
the annual Farm Environment Plan and OVERSEER® nitrogen loss estimate requirements;
c) it is demonstrated (in accordance with section 5.0 of this Policy) that the property can
operate at its GMP Baseline by 1 September 2020 (and following 1 September 2020 it
operates at or below that level, in terms of its nitrogen losses); and
d) the Shareholder complies with any directions that may be given by WIL as to the form in
which any information required under clause 7)(c) and (d) is provided.

4.0

Requirements for Shareholders where Change is proposed

8) A Shareholder proposing a Change must seek and receive the approval of the WIL Board prior to
implementing the Change.

Nutrient Management Policy
Board Approved 10 October 2018
Last Update 10 October 2018

9) Applications must include the material described in Annexure 1 and will be approved at the sole
discretion of the Board. Shareholders are advised to discuss their proposal with the WIL
management prior to making any application.
10) Examples of where the WIL Board is likely to approve a Change (allowing the property to be
managed by WIL as a part of WIL nutrient discharge consent) are where:
a) it can be demonstrated that there will be no increase in nitrogen loss following the Change
over the propert(ies)’ Nitrogen Baseline; or
b) the Shareholder is able to offset any increase in nitrogen loss by an equivalent decrease in
nitrogen loss below the GMP Baseline of another property managed under a Farm
Environment Plan under the WIL resource consent (with all details of any agreement and the
off-setting arrangement to be provided to WIL) and the properties involved in the offset are
both located within the same nutrient allocation zone; or
c) they are part of a consented Farming Enterprise with its own nitrogen discharge consent
involving properties outside of the WIL scheme which allows the Shareholder to shift
nitrogen losses across the Farming Enterprise and into the WIL nutrient management regime
and the properties involved in the offset are all located within the same nutrient allocation
zone; or
d) the individual shareholder holds their own nitrogen discharge consent that authorises the
increased nitrogen loss (although it is noted that following plan change 5 to the Land &
Water Regional Plan becoming operative it is unlikely that any such resource consent would
be approved).
11) If an approval to a Change is provided it is likely to be provided with conditions that require that:
a) WIL is advised of the land use activity and associated nitrogen loss through completion of
the annual Farm Environment Plan and OVERSEER® nitrogen loss estimate requirements;
b) The Shareholder complies with any directions that may be given by WIL as to the form in
which any information required under clause 11)(a) is provided; and
c) It is demonstrated (in accordance with section 5.0 of this Policy) that the property can
operate at or below GMP Baseline by 1 September 2020 (and following 1 September 2020 it
operates at that level).
12) Shareholders are further advised that:
a) the allocation of any new WIL water will occur with no allowance for any increase in
nitrogen loss; and
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b) the WIL Board is unlikely to provide an Approval where it has reason to believe the
information provided (including any resource consent obtained) has been obtained on
inaccurate grounds or is contrary to any resource consent held by WIL.

5.0

Requirement to maintain FEP, complete Audits and implement Good
Management Practice

13) All Shareholders must:
a) prepare, maintain and implement a Farm Environment Plan (in a form that may be directed
by WIL). They must allow their Farm Environment Plan and their farm activities to be subject
to an independent audit at timeframes as set out in the WIL Audited Self-Management
programme (or as may be determined by the WIL Board); and
b) complete an annual year-end ‘actual’ OVERSEER® budget (or at such other intervals that may
be advised by WIL)
c) by 1 September 2020, be operating at good management practice and with nitrogen loss
rates not exceeding their GMP Baseline.
14) Where an audit of a Farm Environment Plan is undertaken no Shareholder shall, following 1
September 2019, have either a C or D grade audit. Where a Shareholder receives a C or D grade
audit or is determined that the Shareholder is exceeding their Nitrogen Baseline, or from 1
September 2020, their GMP Baseline, WIL may require the Shareholder:
a) to review their Farm Environment Plan(s) annually;
b) to document their improvements (and plans for improvements) and provide that
documentation to WIL;
c) to be subject to an annual audit,
until such time as WIL determines that the Shareholder is compliant.
15) Each Farm Environment Plan will include all land on the relevant propert(ies) (including dryland
areas and areas that may be irrigated with water from other sources).
16) Where requested by WIL, the Shareholder shall provide all farming input data, OVERSEER®
modelling and other information that may be necessary to determine a Nitrogen Baseline or
GMP Baseline.

Nutrient Management Policy
Board Approved 10 October 2018
Last Update 10 October 2018

6.0

Properties located within (part or whole) a Community Drinking
Water Supply Protection Zone

17) Shareholders are advised that where their property partly or wholly overlaps with a Community
Drinking Water Supply Protection Zone as shown in Annexure 2 then the WIL Scheme nutrient
discharge consent (CRC184861) places further restrictions and obligations on activities in these
zones.
18) These include:
a) an inability to intensify (being any increase in the use of nitrogen fertiliser and stocking
rates) over that which was occurring in the period 2009-2013;
b) requirements to provide information on nitrogen fertiliser use and stocking rates to WIL;
and
c) requirements to notify WIL (so that it can notify various other persons) should there be any
event that occurs that may have an adverse effect on the water quality in the community
drinking water supply wells.
19) The requirements specified in clause 18) of this Policy will be detailed by affected Shareholders
in their Farm Environment Plans.

7.0

Future reductions

20) Shareholders are advised that if the aggregated total of nitrogen losses from all WIL
shareholders does not comply with the requirements of WIL’s nutrient discharge consent or any
other regulatory requirement, then WIL is likely to require properties to reduce their nitrogen
loss.
21) How required reductions are applied will be determined at the discretion of the WIL Board but in
the first instance is likely to require all properties to be operating at GMP Baseline. If that does
not achieve the necessary reduction(s) in nitrogen loss the requirement for further reductions
may be required equally or differently across properties.

8.0

Definitions

22) For the purposes of this Policy:
Farming Enterprise means an aggregation of parcels of land held in single or multiple ownership
(whether or not held in common ownership) that constitutes a single operating unit for the
purpose of nutrient management.

GMP Baseline means the discharge of nitrogen below the root zone resulting from either:
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(a) the implementation of farming measures described as Good Management Practice by
Environment Canterbury (currently set out in the Environment Canterbury booklet titled
“Industry-agreed Good Management Practices related to water quality”, 9 April 2015) based
on the land use occurring in the period 01 July 2009 - 30 June 2013; or
(b) the Baseline GMP Loss Rate as estimated by the Farm Portal (as referred to in plan change 5
to the Canterbury Land & Water Regional Plan), for the farming activity carried out during
the period 01 July 2009 - 30 June 2013, if operated at good management practice
Advice note: At the time of preparing this Policy, WIL’s resource consent (CRC184861) does not
require use of the Farm Portal. Shareholders may elect to use it voluntarily as a means of
determining compliance with their obligations in relation to GMP Baseline.
In the future, WIL may give notice to some or all shareholders that require provision of
information relating to the Baseline GMP Loss Rate or other loss rates that may need to be
calculated through use of the Farm Portal.

Nitrogen Baseline means:
(a) the discharge of nitrogen below the root zone, as modelled with OVERSEER® (where the
required data is inputted into the model in accordance with OVERSEER® Best Practice Data
Input Standards), or an equivalent model approved by WIL, averaged over the period of 01
July 2009 - 30 June 2013, and expressed in kg per hectare per annum; and
(b) in the case where a building consent and effluent discharge consent have been granted for a
new or upgraded dairy milking shed in the period 01 July 2009 – 30 June 2013, the
calculation under (a) will be on the basis that the dairy farming activity is operational; and
(c) if OVERSEER® is updated, the most recent version is to be used to recalculate the nitrogen
baseline using the same input data for the period 01 July 2009 – 30 June 2013.
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Annexure 1: Material to be provided with Change application
1) Any application in relation to a Change application must include:
IF: Land area Changes
a) The Baseline OVERSEER® nutrient budget (XML file or equivalent access to OVERSEER®
workings) for both the new land area and the existing land area;
b) The Predictive OVERSEER® nutrient budget (XML file or equivalent access to OVERSEER®
workings) following the Change for the combined operation;
c) an outline of the measures that will be undertaken to ensure the proposed operation will
meet its GMP Baseline (including compliance with the Environment Canterbury booklet
titled “Industry-agreed Good Management Practices related to water quality”, 9 April 2015);
and
d) Any other information that may be requested by the WIL Board.

IF: Farm system Change or increase in irrigated area on the same land
a) The Baseline OVERSEER® nutrient budget (XML file or equivalent access to OVERSEER®
workings) for the existing farming system;
b) The Predictive OVERSEER® nutrient budget (XML file or equivalent access to OVERSEER®
workings) for the farming system following the Change;
c) an outline of the measures that will be undertaken to ensure the proposed operation will
meet its GMP Baseline (including compliance with the Environment Canterbury booklet
titled “Industry-agreed Good Management Practices related to water quality”, 9 April 2015);
and
d) Any other information that may be requested by the WIL Board.
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Annexure 2: Community Drinking Water Supply Protection Zones
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