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Topics covered today

« Auckland’s water supply

» Auckland’s worst drought in recent times

« Watercare’s transmission “bulk” water supply model
» The R2R system

« Validation of the R2R system

« Lessons learnt
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Auckland’s Water Supply

« Watercare supply water and wastewater services to
approximately 1.7 million people — from Waiwera to
Pokeno

« Auckland’s water is drawn from dams, rivers,
groundwater and springs

In the seven days to 27 February 2022, the proportion of
water supplied by each source was:

™™ \Vaikato Ri
dIKalo xiver
ey Dams =72.80%

Waikato River = 22.14%

-__1 Py Groundwater = 5.06%
i ¥ Groundwater

That % can vary due to the levels in the storage dams,
forecast rainfall, treatment plant capacity, and the cost of

A~ transmitting water to the treatment plant.
"™ Dams
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Auckland’s Worst Drought In 25 years

« There are 5 dams in the Hunua Ranges which combine to supply
approximately 60% of Auckland’s water.

« During the drought, the water level in these dams, along with the dams
in the rest of the region, dropped to a concerning level — water
restrictions were in place to temporarily manage the risk
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Auckland’s Worst Drought In Recent Times
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So how do we solve this problem?

Over the last few years, a number of projects have been accelerated to
provide greater resilience to Auckland’s water supply including:

 Waikato WTP 175MLD upgrades = =
« Pukekohe East Reservoir (50ML) —
« Waikato-50 WTP (50MLD)

« Waikato 1 Booster Pump Station (225+ MLD)

» Pukekohe WTP (5MLD)

« Papakura WTP (6MLD)

« Onehunga WTP (boosting treatment capacity by 4MLD)
« Leakage detection (estimated to save approx. 9MLD)
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Transmission Model

* Bulk network within the metropolitan area — from
the Water Treatment Plant to Bulk Supply Points

« On-going rolling re-validation

* Needed to accelerate the operation of the system
beyond 175MLD

» Focus on Waikato River to Redoubt Reservoir (R2R)
system
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Transmission Model

* Bulk network within the metropolitan area — from
the Water Treatment Plant to Bulk Supply Points

« On-going rolling re-validation

* Needed to accelerate the operation of the system
beyond 175MLD

» Focus on Waikato River to Redoubt Reservoir (R2R)
system
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R2R System

Waikato 1 WM = 1,200mm diameter CLS
Approx 35km
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Validation

* Model setup / update
 Field monitoring
* Flow / trunk balances
* Model validation

NEW ZEALAND ™
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Model Setup / Update

Collaboration with Operators, Control Engineers, and Design Partners

Local losses applied to the model based on as-builts
« Waikato WTP pump station
 Runciman Reservoir
» Redoubt Reservoir Inlet Valve Complex

Apply default pipe roughness (k = 0.036mm — from other studies)

Model controls updated to reflect operational controls

« Waikato WTP pumps operating to maintain upstream clean
water tank

« 2 pumps operating during low flow with additional pumps
trigger at set points

« Redoubt Control Valves operating to maintain Runciman
Reservoir level

[ 3 ® .
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Model Setup / Update

« Waikato Pump curves - manufacturer
« Redoubt Control Valve curves (original 2) — performance tests

Valve A Characteristic

Adjusted A3 «ssseenes Power (Redoubt Main A Valve)

Opening (%)
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Field Monitoring

Modelling Symposium

13 pressure loggers were installed in 2018

12 pressure loggers were installed in 2020

Inflowmatix — enabled live monitoring of the
pressures recorded
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Flow Balance - 2018

N
Close correlation between
N the total in and total out
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Flow Balance - 2020
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Model Validation 2018

Papakura Xcon Head

Drury PS Head
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Model Validation 2018

Flow Comparison

Runciman Reservoir Level
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Model Validation 2020

Waikato Head Pukekohe Offtake Head
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Profile pump setting did not achieve the
required level of accuracy

UPC script allowed pump speed to be calculated
every time step providing greater accuracy

Challenges

Flow Comparison

Flow data
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Redoubt Valve — 3@ (new)

Redoubt Bypass CV Flow

—— Redoubt Bypass CV (Lfs)
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Redoubt Valve — 3 (new) valve
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Putting the Validated Model to use!

« Control philosophy for the 3 Redoubt Valve while Runciman Reservoir (1ML) in
service

« Control philosophy for the 37 Redoubt Valve - Runciman Reservoir replaced with
Pukekohe East 50ML Reservoir

« Confirming ability to sustainably distribute 175MLD from the Waikato WTP
« Confirm impact of wider augmentation (Pukekohe WTP + Papakura WTP)

* Provide confidence in the pipe roughness / condition of 20+ year old Waikato 1
watermain

« Supported batch running of the Waikato WTP to provide supply to Pokeno /
Tuakau offtakes

« Supporting upgrades including Waikato 1 Booster Pump Station, increasing the
Waikato source capacity to 225MLD
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Auckland’s water supply today

WSL Metro Water Balance Sep '21 - Oct '21* (2 months) PERIOD:

Jul'17 Jul'i8 Jul'19
[] Compensation Flows _ _ Standpipes
[l Lower Huia Dafm — Rural Customers —RegionatUse — Tankers
=Jpper Huia Dan [ - — Auto Flushing - N' R[;)dﬂevstpomestic
uia —1Rod Metro —Rodney Non-Domestic
U Lower Niho Dam SRS
B North Shore |:North Shore Domestic
] Niho D
D Sy &)/ - =:North-Shore Non-Bomestic
I'Waitakere Dam £ Waitakere TP —
Waitakere
. — ‘ Waitakere Domestic
M tangi D M —Waitakere Non-Domiestic
‘ ‘ -k B Ardmore TP —
L Central =
H Mangatawhiri Dam Bulk TW Network fira Central Domestic
1 Cosseys Dam .
|_| Central Non-Domestic
—\Wairoa Dam | Onehunga TP
D Onehunga Aquifer B
= Pukekohe TP Manukau Manukau Domestic
—Hays Creek Woaikato 50 TP L
= Pukekohe Bore - [ ] Manukau Non-Domestic
1 Franklin Metro
DWalkato RARNE) —=ufranklin Domestic
— Mangera WWTP — FranklirfNon-Demestie
Waikato TP Ll f@gacku ra
Waikato River —Jransmission Flushing [2] - Operational Use [4]
= Abstraction to TP Losses [1] == TP to BSP Losses [3] HUnmetered

Modelling Symposium Medeling Group

Consumption Completeness: 100%

Domestic

Non-Domestic

MeterUnderReadifig [SL]

Theft[6] —

Other Losses [7] D

water .

NEW ZEALAND =™



Conclusion

« Successful collaboration between multiple groups under urgency
« Use of UPC scripts to manage “less” conventional operational controls

« A validated model is a crucial tool to support design and operational
decisions

« The validation enabled the fine adjustment of the roughness value of
the Waikato 1 watermain

« Improved R2R performance assisted in mitigating drought impacts
» Supports business benefits gained from model investment
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