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Auckland’s Water Supply
Overview

* Hunua Ranges — 61% demanc

o Waitakere Ranges — 26% demand

« Walikato River — 10% demand

« Onehunga U/G Aquifer — 3% demand
« 6 Water Treatment Plants

« Max. Design Capacity 570MLD

 Ave demand 365MLD

« Peak day 470MLD %
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Presenter
Presentation Notes
Reservoirs on most volcanic cones 


Water Supply Overview — cont.

« 450km Treated Watermains

31 Pump Stations

« 53 Treated Water Storage Reservoirs
 Local Network 8,200km
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Southern Sources Security of
Supply

Enabling
Wairoa & Mangatawhiri Tunnels
Inspection
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Risk Issues

o Criticality/Dependency
« Mangatawhiri & Wairoa Tunnels & Otau
Aqueduct
 Conveys 50% regions water supply
* Flows up to 295MLD
« Ardmore WTP 330MLD >60% regions water

water Care

services limited



Risk Issues

be inspected for 30 years due to lack of
redundant capacity — “headroom”
o Structural Seismic Issues
 Otau Agueduct
 Consequence of failure Wairoa Tunnel very
severe — loss of Ardmore rapid regional supply
impact

‘%@Care

services limited



Risk Issues

 Ageing Assets
 Cossey’s Tunnel
 Cossey’s Raw watermains — RCRRJ & Old
CLS
« Remote location time lag In incident detection
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WATERCARE SERVICES LIMITED

HUNUA HEADWORKS
TUMNELS, PORTALS & PIPELINES
Legend

sww Ve g

e

— —
P By

fpe w s
S,

WEAE i)
N AR R

T Mapging
: Tuierare

Hunua Mol Raw Watermain

ut&:um ““mu-—},%\/‘%ﬁﬁﬂ A=, /. i

I Hurwia ol Raw Watermain
" e h
o 3

!

! 5

Richards ons Portal L .7 >

\ -
I [ Otau Agqueduct

A Mangatawhiri Tun

SRR

T AR bR

R § &

ARk
A el
W

ENNENNE T

(NN RN ]

% [
A HE -
M T ]
AT ¥
R e e
-
r
o .
et g
L
|‘ II'..J
T

- AT o
e
. '
e
Wl E
R T MY
) e
i
= b te
1 ¥ i
o
s L
LR €
I L
gt g
. e

Mangatargi Tunnel |

e e

F ,
-l . f
. - -

(D



IR R
Hunua Headworks Supply System and Lakes

Imperial Equivaients 5 i1} *
Tunneis ncali B Full Voiume:
TEED 52 el 5 Sz ol 8
1830 &4 Reigs 12530 E.05m weir e figure)
Tagp TEws Wiashes 12628 5.7Im weir fLrime. PV :
Rigrarisons 13208 Siphon 120 x 108 mid sl 1E.E X1 m '
Pes : oy 119 3.39m Groum weir qﬂmnm Figure) e
:ﬁ]ﬂr\ea mm 211. nal E‘ié;rzsf 10mm WoumE W 13483 2 35m cirou weir % Ful Gauge % Ful Gauge 1::::’,_;',__—
1 : ; i
s56 = 500 Mires West 13551 Siphon 100 % 102 miig Leveim Levsim
: ) 2
752 3 76D Mines East 136,98 Siphon 110 2 400 mid Fub Volume 100 2827 100 5455
813 B 810 1446 %100 &0 1814 40 .41
838 = gar 20 1340 20 28.76 ! e
Wy = WD 10 287 10 6 J;}:":_"
1295 51 E300 - = P
i s o 5 7.0¢ 5 548
Gauge Zewm 135 45 Gauge Zer 141 68
; | [ Lowest inke 760 1ESLEID | | Lowest Intake ang
wFUl Gauge ; ! )
PomaiLne vahesmamed 3 % Full Lﬁj m ) FTHLIE2T i = Standpipe 1070 Stantpips 760 |
) e
\Walshes TED on each Cosseys Man 100 o b ottt | _:;:—’ﬂ__"
1070 on Hunua o 2 a0 40 M ! X
1070 on 1300 iri fram Mo 3 = 0 144 | ——— /i i
= ol 1 1734 [ | Swmmp cozsing
RICNANECNS 1 === : L
1070 pensaock on Humua No 2 5 ‘ Fiomes Cresx I pldlry
Two 1070 penstocks to manifold Hanua No 3 Gauge Zero 120.1 3 Gauge Zaro 133,82 |
Voo West Lowes: iniaks 760 rest 530 ey i W o 7
07D for ach crossing pie Stanasipe 620 P & | etz Size ciassing 1070 LS
Al rimen |y lEs [ g
) i-‘g'::un'ppe Eq“" g |
M ; Mangatangi Tunnzl Mo 4
Hydroganerelor — y o 125 MELD Op max
2 e ma iz
Cosasys Gorgs Tunne! 1350 VPmaO Carlral in 610
140 WLD Dp max ey Hydogenerator | VMiOpmax  Gel=veby
Coemrnl Wairoa Tunnel
5 MLD Op max !
pth
[ Fichardsan's ,.g.:l?*' 1
[ Foelsl A M Lk
A 2 _\PIJ_
Sutizra Resi * Lo 1
SImans.
e Squsduct B
B
Ardmars No 2 T .

296 MLD Op -n;,x'g >oaseye Pipaling - 1500 CLS

Ardmore

Water 185 MLD Hunuz No 2 - 1070 GLS & Gonersts
Treatment Op max R Length - 7510m
Plant Elg:mnmnr.iﬂr Eﬁ;::?lgarigypase enbod A4 MLD Op max

at = -

Faxid -
Bqueduct 5 Visishzs Pertl Humua No 3 - 1900 GLS
azge. S0m Langth - 7T80m
287 MLD Op max

2004542.002

Harin Hentworke & Bupply Lebem. sl {Bapt 08) Fage 1
sk fhary g o Chwg s 0395 | & A0 Fon B3I D3 10 2 5

services limited



Mitigation Objectives

Wairoa Tunnel failure

To facilitate Wairoa Tunnel condition
assessment and maintenance

Upgrade Otau Aqueduct to seismic code &
protect against heavy traffic loads

Provide early warning of failure
Contingency plan
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Mitigation Strategy

 Upgrade Cossey’s Tunnel allow surcharge to
140MLD
 Replace 2 Cossey’s raw watermains — from
810 & 760 to 1500mm dia
* |nstall remote level/flow monitoring Wairoa
Tunnel & Otau Agueduct for early detection
e Seismic upgrade & bridge the aqueduct
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Otau Agueduct

Wairoa Dam in the Hunua Ranges

1.9m “Horseshoe” shape RC aqueduct on piers
between two tunnel portals

Transports water from Wairoa, Mangatangi and
Upper Mangatawhiri dams.

Carries ave. 190MLD and up to 295MLD

50% of Auckland’s water supply

From Mangatangi, U Mangatawhiri & Wairoa
dams
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Contingency Plan

o Fabricated a “stop log”
« 1700mm nom. dia pipe “sleeve” & support
system
 Wairoa Tunnel
« 1700mm dia pipe “sleeve”
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Exercise

* Projects - heavy demolition & construction
o Operations - network configuration
* LNO’s & Public Health
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Cosseys Raw Watermains

 QObjectives
* Provide 140MLD abstraction capacity from
Cosseys Dam
 Replace aging Hunua No 1 & No 4 raw
watermains
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Challenges

constraints
 Ardmore on min. flow 140MLD
« Reliant on Cosseys 656MLD & Hunua No 2
64MLD (ex Wairoa Tunnel)
* 10% headroom demand/supply
 Other WTP's at max. production
« Waikato WTP (/5MLD) power critical

« Max. utilization of network reservoir storage
watewCare
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Cosseys Dam Abstraction
Upgrade

 Enable “mine” the source If required

* Up to six months resource available
Cross-connection delivery pipe and scour pipe
Valving automated and remote operation
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Cosseys Tunnel Upgrade

o Portals previously damaged in surcharging
Incident 1980ish due to operator error
 Upgrade to provide surcharged 140MLD

capacity
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29 June to 2 July 2009
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Shutdown Complexity

 Ardmore on min. flow 140MLD
e Reliant solely on Cosseys source
* 10% headroom demand/supply
 Other WTP's at max. production
« Waikato WTP (75MLD) power critical
« Max. utilization of network reservoir storage
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Shutdown Objectives

o Condition & structural assessment

o Laser profiling of tunnel to compare against
design profile (no as bullt) & future reference

* [nstallation of stop-log at Otau crossing to allow
feed from Wairoa Dam and future maintenance
of Mangatawhiri Tunnel

 Maintenance of penstocks at tunnel discharge
portal
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Otau Agueduct Stop-log

Install stop log to isolate Wairoa New Stop log during.installation
Tunnel from upstream system
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Opportunity
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« Cosseys Dam Increased Abstraction - $500k

» Cosseys Raw Watermain Capacity Upgrade -
$16.6m

* Otau Crossing Seismic/Structural - $500k

* Bridge Otau Crossing - $100k

o Total - $19.8m

-
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Achileved

O U U U \.J LU

Provided operational headroom
Replaced aging infrastructure
Identified structural issues Wairoa Tunnel
Installed remote monitoring

Enabled future inspection & maintenance of
Mangatawhiri tunnel

Maintained assets previously deferred due to
lack of systems headroom
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Network Valve Automation

network reconfiguration in planned operations
and In response to emergency situations

« Remote operation for CCR

* Protect against network drawdown & loss in
major pipeline failure incidents
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Current & Planned

« 3installed 2008/09 year approx. $300k ea.
o Capex approved for a further 5 at $1.9m
* Plus4 on 2 Auckland Harbour Br. watermains
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_1200mm-va ing installed
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