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Water supply strategy workstreams \\? Wellington

Water supply augmentation project
e Supported by Connect Water (Beca and WSP) and Dr Judy Lawrence
* Review supply upgrade options

Strategic planning tool 5-yearly update
e A WATHNET model
* Ongoing partnership with NIWA

 Aim to increase visibility over uncertainty

Our water, our future.
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Decision context

Assess vulnerabilities and opportunities
|dentify and evaluate options 3
Design and evaluate pathways

Design adaptive plan

Implement the plan
Monitor the plan D

Our water, our future.



Context \\? Wellington
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Our water, our future.



Uncertainties — Demand for water \\? Wellington

How well do we really understand demand for water?

e

The more A
* stars the more ol
water efficient I~

WATER

RATING

A joint government ond industry progrom U

Licence No. 000|

’ m litres per full flush
B litres per half flush

3.0 litres per average flush
with Integral Basin
When tested in accordance with Standard ASINZS 6400
For more information and to compare
| products, refer to:
www.waterrating.gov.au

Our water, our future.



Uncertainties — Environmental regulation \\? Wellington

How far will changes go?

Kaitoke - Future consent scenarios
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Our water, our future.



Uncertainties — Climate change and sea level rise \A? Wellington

Our water, our future.



Summary of future scenarios

Environmental regulation
* MRF at 40%, 60%, 80% and 100%
Hydrology and demand

* 5000 replicate stochastic datasets
(historic and RCP 4.5, 6.0, 8.5)

Sea level rise
* Om, 1.5m
Residential per capita demand
e Existing, 10% reduction
Population growth

* Three projections (25, 50t", 75t percentiles)

Level of service (community risk appetite)

* Shortfall probability 2%, 0.5% and 0.2%

/
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192 scenario
combinations
for each of the
three LoS

Our water, our future.



Supply/demand intervention options

managemen

esidential
water mmeters

Wainuiomata
Storage

fei)

“Lower Hut&:City

“0 Wellington
Water

Upper: Hutt City. @
Te Marua &F

§cﬁeme gy
X
».rvExpansmn

Our water, our future.




WATHNET ¢ Wellington
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Network performance \\? Wellington

Scenario stress test- P12A4E2C1S1D1
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Automation “0 Wellington

Water

WATHNET network file with future options turned on/off in decision files

= P1ATEICIS1DINT 00t E3 |

1 Fﬂath.net decision file

22
3 4,000000E405 1.000000E400 O.000000E400 O.0QOQ0Q0QQE+400 O.0QOQQQQQ0E400 1.010000E+00 0.000000E+00 1.000000E400 ©0.000000E400 1.300000E400 ©.000000E400
- Population EReg option Sea Lev rise Demand rstn Ho dist limt ERes PCD mult Res PCD add Com PCD mult Com PCD add Leakage mult Leakage add
5

Scripts to:

* Create future scenario combinations e.g. P1I0A2E3C4S2D1N15
e Generate WATHNET network and decision files
e Read WATHNET result files

Excel to interpolate results to find LoS failure point

Our water, our future.



Pathway development \\? Wellington

Water

1. Preliminary analysis with reduced uncertainty to inform sensible action sequencing
2. Option stress test with full uncertainty
3. Refine options and pathways
4. Re-test
Action
Pathway [1 2 3 4 5 6 7 8
Low water loss Meters + DM Pakuratahi Managed Aquifer Wainui Pakuratahi Porirua desal Porirua desal
1 investment (20ML/d) 3GL Recharge 10ML/d 1.5GL 7GL 25ML/d 50ML/d
Medium water loss Meters + DM Pakuratahi Managed Aquifer Wainui Pakuratahi Porirua desal Porirua desal
2 investment (20ML/d) 3GL Recharge 10ML/d 1.5GL 7GL 25ML/d 50ML/d
High water loss
investment Meters + DM Pakuratahi Managed Aquifer Wainui Pakuratahi Porirua desal Porirua desal
3 (requires meters) (20ML/d) 3GL Recharge 10ML/d 1.5GL 7GL 25ML/d 50ML/d

Our water, our future.



Option stress testing using NeSI HPC \\? Wellington
(supported by NIWA)

* Every Pathway/Action sequence stress tested against every future scenario
 Completed ~200B days of full system flow balance

Our water, our future.



Analysis and initial results

Action
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“Success score”

Can options be
implemented before LoS
failure occurs?

e All actions fail initially,
BUT water loss
management is a key
success factor

Our water, our future.



Growth Scenario

Timing and leadtime
Pathway: P12, 100% MALF, all CC, PCD & SL scenarios (@LoS)
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Pathway performance

Current Situation

High water loss investment (requires meters)
Medium water loss investment

Low water loss investment

Managed Aquifer Recharge 10ML/d

Meters + DM (20ML/d)
Pakuratahi 3GL
Pakuratahi 7GL
Wainui 1.5GL

Porirua PRW 25ML/d

Porirua desal 50ML/d

Population (000)

e

[
400

I
500

I
600

I
700

I
800

I
900

I
1000

I | |
1100 1200 1300

“0 Wellington
Water

Our water, our future.



What does it mean? \\? Wellington

ERICATHOMPSON

* Growth, environmental regulation and community risk
appetite dominate future uncertainty

e Current LoS failure will continue until supply/demand
interventions are in place (realistically 10 years)

e Options are largely path independent so can be
sequenced as needed to achieve objectives

* No signs of maladaptation under future scenarios
 What next? Adaptive plan, implement and monitor!

How mathematical models can lead
us astray and what we can do about it

Our water, our future.
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