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Climate Extremes

More frequent and extreme wet weather

iImplications

* Increased wastewater volumes from &l

Increased rain capture by the ponds

Increased pressure on storage capacity

Increased need for wet season discharges

Reduced ability for pasture to be irrigated /

-~

Drought




Climate Extremes

More frequent and extreme wet weather

iImplications

* Increased wastewater volumes from &l

Increased rain capture by the ponds

Increased pressure on storage capacity

Increased need for wet season discharges

Reduced ability for pasture to be irrigated /

-

More frequent and extreme drought
iImplications

Drought

* Reduced wastewater volumes from reduced |&l
* Reduced supply for irrigation (pond evaporation too)
* Unpredictable for storing water in advance /
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Climate Variations

Annual Total Rainfall {mm)
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Annual rainfall for
1993-2020 was
usually above the
long-term average.

1995-96 and
2021-22 had the
highest rainfalls.

2021-22 suddenly
had extremely
high rainfalls.
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Climate Variations
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Climate Variations
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Climate Variations
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Large number of
extremely wet
months during

2021-22.

Many months of
top 3 wettest for
the last 30 years.

Extremely wet
summer months
during 2020-22.
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Wastewater Volumes

Annual Total Wastewater Velume {m?)
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Cuite stable flows occurred during 2004-14

Flows dramatically increased after 2014

Extremely high
flows in 2015-17
and 2021-22.

Sudden increase
in 2015: storms
and reticulation

deterioration.

Climate change
boostin 2021-22.

Trade wastes also
keptincreasing.




Wastewater Volumes

Sudden increase
occurred in 2015.

Extremely high
volumes more
oftenin 2015-17
and 2021-22.

Dry weather flows
higher since 2015.

More trade waste,
people, and I&l.
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Predicted Wastewater Storage

Volumes
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27 years of historic data ought to represent climate and
wastewater extremes.

Storage volume was designed to accommodate excess flows
based on historic wastewater flows and weather conditions.
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Storage aims to hold winter flows for summer irrigation.
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40,000 m3 would have been sufficient almost all the time.
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Actual Wastewater Storage

Volumes

Stored Volume {m3)
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Actual Wastewater Storage

Volumes

Extremely high storage volumes maintained for long times by frequent extremely wet weather
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Irrigation Discharge

Terrain and soil type Low silty flats Elevated sand plains High sand dune basins
ol 18 ha 37ha 8 ha

Priority for scheduling First Second equal Second equal

Application regime Deficit Non-deficit (+8 mm) Non-deficit (+20 mm)

N load (kg N/ha/y) - Normal 175 300 300

- Exceptional Circumstances 175 400 400

Nitrogen Losses (kg N/ha/y) 34 kg N/hal/y as a 5-year rolling average of Overseer® predictions




Irrigation Discharge
Constraints

Irrigation aims to overcome more extreme drought events
that are likely to occur more often and intensely in future.

O N T

Terrain and soil type Low silty flats Elevated sand plains High sand dune basins
ol 18 ha 37ha 8 ha
Priority for scheduling First Second equal Second equal
Application regime Deficit Non-deficit (+8 mm) Non-deficit (+20 mm)
N load N/ha/y) - Normal 175 300 300
xceptional Circumstance 175 400 400

Exceptional Circumstances allow irrigation to accommodate more extreme
rainfall events that are likely to occur more often and intensely in future.




Irrigation Discharge
Constraints

e I T

Terrain and soil type Low silty flats Elevated sand plains High sand dune basins

Exceptional Circumstances occur when storage is nearly full and normal
irrigation criteria are not met due to wet soils or cumulative nitrogen loads.

Application regime Deficit Non-deficit (+8 mm) Non-deficit (+20 mm)
N load N/ha/y) - Normal 175 300 300
xceptional Circumstance 175 400 400

Exceptional Circumstances allow for irrigation of IMU’s 2 and 3 up to higher
cumulative nitrogen load limits while disregarding soil moisture and rainfall.
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Irrigation Management
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Only half of irrigation area was built,

Exceptional
Circumstances
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Achievements




Achievements

Consent compliance was always
maintained by operators’ actions

Consent

Storage




Achievements

Consent compliance was always

Consent . ) , .
maintained by operators’ actions

|
- —

Extreme volumes did not exceed

Storage . .
total available storage capacity
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Achievements

Consent compliance was always

Consent . ) , .
maintained by operators’ actions

|
- —

Extreme volumes did not exceed

Storage . .
total available storage capacity
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Achievements

Irrigation




Achievements

Exceptional Circumstances irrigation
is crucial and effective

Irrigation
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Achievements

Exceptional Circumstances irrigation

Imgation s crucial and effective
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Achievements

Exceptional Circumstances irrigation

Imgation s crucial and effective

|
- —

The farm coped with extremely high

Rainfall rainfall and large irrigated volumes

4 -.. "-. . - ?.- -~
"‘ - o ¥ L gl - ) '7 =
. "‘_’.;~ > e ‘.?.« v ) - y - - . o 4
Integrated management was highly S B et & e TP etk ST A
Manage i Y At T A o R D S e g T S PN s
adaptable and successful PSRt ) N A LA L P B T Ak e e ST S NP
Ko M Py A A 1 s ) : i 2=l 3.
A (LR ‘-“&:"j 1-7‘:\‘_"."."' e ;'t‘.‘,j": n.‘.‘-.:‘.;-;‘.nf.’ i . “" Lo 5 b :' -
<% AR e Wb i g .
2 s - g ~,.f '._ ] ""."‘
i » ﬁ . > ;\‘. ‘- : J-\ £ ‘.:' «
- » P L. ‘;:’ o 8 ‘-."}.
25 R
} ) -.‘.“';P";‘S
< ..‘(‘, ’\ :,_ " "4 LM
= F e e \



office@lei.co.nz | www.lei.co.nz | 06 359 3099
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