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Executive Summary

The Greytown Smart Water Meter Trialvas initiatedby the Landis+Gyr sponsoredWellington Water Trial
Charter document (Appendix A), released 26-February 2021, wherebythe project purpose, scope,team,
structure, trial parameters out-of-scope items, success criteia and deliverableswere outlined.Soon after, a
Discovery Phaseoccurred in June 2021, facilitating site selection Initial communiy relationsinitiatives were
deployed to the Greytown communityin September 2021 While installations commenced on 1d®@ecember
2021, the offidal 1-year trial start dae started in March2022, with partial installations expected to be
completed bythis point The trial's main goals were to promote Te Mana o te Wai's goals, encourage
sustainability through behaviour and leak management, antial products and processesin preparationfor
potential future smart meter projects.The project wasmade possible by Three Waters stimulus fundingvith
the aim of stimulatingwork and interest inthe area of Three Waters

In March-2021, Citycare Waterresponded to the Trial Charter document with a multifaceted smart metering
solution, as outlined in theTrial Proposal document Appendix B). This solutionnot only aligned with the
requirementsand outcomes aligned in the Charter documenbut also consideredthe Discovery Phase
findings and recommendationsand the project planning andshaping discussions undertaken between all
project parties, includingaccommodating agreed changes to the ofginal Charter document.The core
deliverables of the solutin included: the installation of Landis+Gyr smart meters iagreed Greytown
locations, remote meter data reading, leak detection on both customer and netwoside, near reattime
reporting of criticalalarms, engaging trial householders with water usage and sustainability insights aiad
post-trial report detailing trial findings, insights and recommendations.

As outlined in theTrial Proposal, the solution teamhad a collective depth of global and loal experience
Wellington Water(WW) were the project sponsorand middleware/dataflow owner responsible for integrations
and was also in charge of householder communicationswhile South Wairarapa District Council (SWDC) were
the asset owner Landis+Gyr(L+G) were the providerof the ultrasonic meters withongoing fleet monitoring
services, and Vodafone provided the Narrow Band Internet of Things (NBT) network used for transmitting
meter data. Advizzo was the provider of the customer portaland customer engagement expertis. Citycare
Water (CCW) carried out field installation activities, providd project management for the trial proposal
solution, and, along with allthe parties mentioned above prepared this endof-trial report In addition to the
proposal, Wellington Waterstood up a businessintelligence platform, Tableau, which allowed for further
network monitoring and analytics to be carried outLandis+Gyr, throughcreating their own business
intelligence plaform, were able toprovide additionalinsights beyond the outlined proposal scope The
solution, or projectteam, tracked progress and change on a weekly basithrough project meetings.

The trial sufficiently met the requirementsutlined in both the Trial Charter and Proposal documentshile also
highlightingopportunities, challenges and areas requiring further analysis prior to larger-scale rollout. The

installed meters will continue taperate in Greytown beyond the decommisioning of this project,providing

continued leak detection and potential for analysigand annual remote meter readingsWhile various risks

were highlightedin the Trial Proposal, emphasis was placed on the high risks associated with the uncertain

nature of deploying the project during the COVIBEL9 pandemic. As predicted, indiscriminate global supply

chain disruptionswere experienced, and installationdelays took place as a result of isolation rules and crew
unavailabilty However, withlebs® sasdal{aonobas were able to
|l egi sl ated -lockdown® periods due t oessemrtidlseniceiRedderast r uct
should notethat certain appendicesfor this reportare not publicly releasabledue to containing third-party

commercially sensitive informationin these instances, this is noted with placeholders in thappendices

section of this report.
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Trial Overview

A primary reason for theGreytown Smart Meter Trial
project to be carried outwas to better understand the
opportunities, challenges,and overall level of feasibility
around smartwater meter procurement, physical
installations, data (capture, connectivity and flow) and
platform commissioning and community deployment and
analysis A constructive number of learnings have been
acknowledged as a result of the trial, which can be
utilised by South Wairarapa District Council (SWDC) and
Wellington Water for future district planning and rollouts.
Key lessons have been noted in each seain of this
report, and an additionallessons learnt register is located

in Appendix G-G.

The trial was initiated by a project charter, which outlined |
the trial success factors, key parameters and project
deliverables. The trial succssfully metthe following
outlined success factors outlined

=A =4 4 -4 -2

Successfully capturing events in neareal-time.

Successfully deliveringdaily payload informatiorremotely according to the agreed scope
Successfully detecting leaks through various types afervice lines and trunk mains.
Successfully completing acost-benefitanalysis in favour of the technology

Demonstrating the ability to push notifications and data to customers at regular intervalshich may
influence customer behaviour, resulting in an overall reduction zonsumption.

Additionally, the Trial Proposal outlinedix areas of project metrics to be analysed as part of the trialhese
areas will be addressed throughout this andre:

f
f
f
f
f
f

Economical

Meter performance

Consumer consumption behaviour
Meter communication performance
Leak detection

Customer recruitment and engagement

The trial Charter document is available ilAppendix A, and the full trial metric requirements and outcomes are
tabled in Appendix H.
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Project Team

The project team consisted ofa variety of interorganisational staleholders, as detailed in theProject Charter

(Appendix A) and Solution Proposal (Appendix B). It wasdeemed importanttoh av e -ohna@ disnv ol v e me n't
from solution-related industry professionals thus, the project solution team were scheduled to meet on a

weekly basis.Below is a brief overview of the roles and responsibilitiesvned and carried ou during the

project.

Organisation Role and Responsibilities

Wellington Water (WW) Business Owneracting on behalf of SWDCfinal site selection,
data flow commissioning andmanagement for middleware and
integrations, community engagement and data analytics

Citycare Water (CCW) On-site discovery, installations,and overall smart meter
solution project management

Landis+Gyr (L+G) Smart meter suppliers, network connectivity management
(with/for Vodafone)and fleetmanagement @evice health and
connectivity) for the duration of the trial

Advizzo Delivery of the customer portal andresponsible forpreparing
and providinghome report PDFs(letters/emails.

Other stakeholders irvolvedin the wider delivery of the project included:

Organisation Role and Responsibilities

South WairarapaDistrict Council (SWDC) Asset Owners
Householders / Greytown community Meter and solution recipients

South Wairarapa District Council Public ~ Community engagement day venue and hosts
Library

VodafoneNew Zealand NB-loT networktower providers (wider NB-loT network
communications solutionwas provided through Landis+Gyr)
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Trial Goals and Objectives

The Trial Charter document Appendix A) spoke offour predomnant trial goals and objectives. These were:

I To promote customer engagement iran attempt to drive customer behaviour to align with the goals of Te
Mana o te Wai

1 To drive greater cost efficienciedy lessening the onsite work required. For instance: meter readings,
leak identificationand tracking, limited opportunities for human errors through manual updates and more
accurate leak estimates to determine resourcing and infrastructure requirements

1 To gain a better understandingof how consumer behaviour may be impacted through greater visibility of
usage and additional water sustainability messaging (the correlation between visibility and behaviour) and
an insight into usage trends for properties istalled at

1 To identify opportunities, challengesand risks associated with smart meterolloutsto be considered for
future smart meter deployments

Trial Phases

Three phases wereoutlined, forming the trial scopein the Trial Charter document(Appendix A). This
highlighted the key objectives of the trialwhich consisted of the following

1. Toverify W350 meter base functions and understand installation requirements
2. To verify the functionality of vibration sensors and understand customdsehaviour using a customer trial
3. To completereporting.

The above phase requirements arexplained in detail in the Trial Charter document iAppendix A.

For this report, to provide a clearerrepresentationof the stages and steps carried out during the triathe
phases have beenexpandedand are discussed in detail below.

1. Discovery Phase

The Discovery Fhase took place in July 2021 andfocused on surveying and understandingarious aspects
relating tothe Greytown area and communityto make informed decisions and plans for thepproachingtrial.
Largely carried outdirectly in Greytown, this phase set the foundation for site selection(Appendix J), project
purchasing (Appendix l), community engagement(Appendix T) and additional planningrelating to the solution
proposal (Appendix B).

Citycare Watercompleted on-site data capture for 490 properties which had previouslybeen identified as
being potentialtrial installationproperties by a Wellington Waterdesktop study. The list wasrefined to make

up 369 properties for which Wellington Water would start the community engagement procesBhese
properties were selected based on the anticipated lower level of effort andisruption required to complete the
installationsand reinstatements Meters withadded sensors required additional thought into where they would
be best placed in Greytownto maximise their potential .Details around the site selection by type of smart
meter are available forreview in Appendix J. As a result of he Discovery Phase 250 properties were selected
and onboarded for the trial by Wellington Water.
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2A: Installation (/Network Connectivity) Phase

The InstallationPhase focused onprocuring, installing,and commissioningnetwork connectivityfor smart
water meters across250 households in the Greytown areaThis phasewas interestingbecauseit included the
commissioning of network connectivity andsubsequently, wider data flow.

Citycare Water beganinstallationwork in December 2021 and completed the initiaset of installations in April
2022. Additional retrofitting work was completed in May 2022and troubleshootingcontinued into June 2022
Important kearnings were gained during the installation proces as listed in this report{Appendix C-G). In total
(excluding additional retrofitting work) 250 Landis+Gyr snart meters were installed with a mix ofthree
different meter functionalities. The procurement methodologyfor each type of smartmeter 2 W350 base
meters, W350 base meters with vibration sensors and W350 base meters with pressure sensérgs detailed

in Appendix |

Vodafone NBIoT (Narrow Band Internet of Things) network connectivity wasattempted to be commissioned
as physical installations took placeAdditional refinement basedon environmental considerations specific to
Greytownwas carried out between June to August 2022 Commissioning and refiningnetwork connectivity
involved a variety of stakeholders, includingVellington Watemetwork professionals,Citycare Water
technicians, Landis+Gyr technical specialists and VVodafone telecommunications professionals.

Number of Meters with Data Jan 2022-Feb 2023

u Installed Meters

300

250

200
15
100 I
, I
]

an Feb Mar Apr May lun Jul Aug Sep Ot MNov Dec Jam Feb

[=]

Mumber of Meters with Usage Data
(¥,
=1

The above graph clearly shows the progress made througimstallations andenvironmentatbased NB-loT
troubleshootingup until JulyAugust 2022, Environmental NBIoT troubleshooting carried out included
enabling remotetower-related changes to improve connectivity (ECL 1 and 2 parameters were changedJhe
reduced number of meters with a full mont® data available inJune and July, as visiblein the above graph,
was due to the swap out oBase Flow Meters with meters that included Acoustic/Vibration sensorf.was
acknowledged upfront that it was likelythat not all 250 meters wouldgain network connection, as the
connection is subjectto environmental factors unique to garticular area. Environmental factors impacting
connectivity in Greytown aresummarisedin the Network Connectivitysection of this report.The level of
connectivity gainedis consistent with other smart meter projectsvhich have takenplace in recent years
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3.1: Leak Analysis

Leak analysiswork commenced following the completion of theinstallationsand network connectivity
refinementin May-2022. The leak analysis was twefold, encompassing both domestic and network leakdt
used data from thedifferent types of metersand sensorsto detect out-of-ordinary eventsand interesting
insights valuablefor network management and overall network health.

While damestic leaks were provisioned to be identified and analysed in the Advizzo porthlrther leak
analysis, including network leak analysisyas able to be carried out due to additional solution measures.
Wellington Waterprovisioned a Tableau Bl (businessielligence) platform, which featured data and graphs
for individual and aggregated meters. Analysisising the Tableau platform wagarried out ona manualand
retrospective basis, however, the opportunity tostreamline this process through thresholds and automations
was widely noted.Through this, proactiveand, perhaps, predictivemaintenance could be facilitated.
Landis+Gyr further supported this leak analysis phasearough the commissioning of their owrbusiness
intelligenceplatform. This data has cumulated in aleak reportfeaturing leak identificationdata and insights,
which are referred to in the domestic and network leak portions of this reporthe fullLandis+GyrPost-Trial
Leak Analysis Report is in Appendix K

3.2: Customer Behavioural Analysis

The customer behaviour anafsis phase includedonboarding householders,ensuringthey had the resources
available to understand the benefits of smart metergroviding customised sustainability messagig,
monitoring engagementlevels, and analysing changes in consumptiorand responses to domestic leaksonce
made aware of them

An initial call-to-action took place in September 2021 with the deployment adn informationalletter and
community engagement dayand again in June 2022through a general project update letter. Behaviour
relating to the initial uptake of the projectvas analysed andwas sound to be overall encouraging. Monthly
usage reports, or - himAugust'Septembet2@2® (Augesbhomeeaapartesaht during
September) once most of the data refinementwork had been completed.Domestic keak letters were sent on
three occasions on a propertyby-property basis and generally resulted in leaks being repaired in a timely
manner. The last home report was sentn January 2023 with adecommissioning letter which let householders
know that the portal was no longer operationalCommunity feedback was gathered through an Advizzo
Wellington Water posttrial survey(Appendix L). While t has been acknowledged that the trial was not of
sufficient size to support a control group methodology for largscale smartmeters and rollouts, the trial
provided valuable insight into what is required to launch a customer p@l and related commurity
engagement initiatives.

3.3: Reporting

The main reporting phase of the project commencedafter trial completionin January 2023 andincluded
community surveys, data analyss, information gatheringand the writing of this report.The Trial Proposal
document (Appendix B) outlined the below three reporting requirements

1. To provide a summary othe trial scope, approach, and deliverables.
2. To provide a summaryof trial metrics tracked and captured throughout the trial

3. Tomention key trial findingsjnsights, and any applicable recommendations for futuremart metering
projects.

Various resourcesfrom different stakeholderswere used toensure the integrity of the reportAs mentioned
above, Landis+Gyr also provided a Posfrial Leak Analysis Repor{Appendix K), whichis a key source of leak
detection data. As also mentioned above, the Advizzo customer surye(Appendix L) works to ensure
householder feedback is heard while alsindicating the eféctiveness of a customer portal under
circumstances similar to the trialInformation from South Wairarapa District Council, Wellington Water,
Citycare Water and representatives on behalf olVodafone has also been included.
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Trial Costs

Trial costsare a key area of analysis for the trial projectind findings relating to it are ultimately dependent on
the trial size, scope andtiming. It was found that the smart meterstand-up costs were higher than they would
have been if installing mechanical metes; however, these meters have the potential to be more cosgffective
over time. They have the potential to preserve water through the locating of leaks, assist with preventative
network maintenance and save on billing team and onsite maintenance team i@#cing. Below is a highlevel
cost analysis for the trial project.

Consideration Mechanical
Meter Procurement Lower procurement cost Higher procurement cost
Additional Fitting Procurement Higher procurement cost Higher procurement cost

(Including trials)

Meter Installation Lower installation cost Higher installation cost

Meter Replacements Lower replacement cost Higher replacement cost

Meter Readings More resource/cost required Less resourcecost required
(on-site readings) (remote readings)

Meter Maintenance More resource/cost required Less resourcecost required

Leak Identification More resource/cost required Fewerresources/costs required

(manual leak detection)

As alluded toabove, the smallscale size and timing of the triallikelyimpacted the per unit(meter) costs
relating to hardware, technologycommissioningand licensing and resource time. Further analysis is
recommended in this area to better gauge costs fofuller-scaled roll outs across the region as related
hardware and technologybecomes more common in New Zealandit would also be beneficial to asess the
on-going business-as-usual operational costs
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Trial Highlights and Opportunities

Key trialfindings, insights andrecommendationswere areporting requirement for the trial By the end of the
monitored trial period (March 2022 to December 2022) the below highlights and opportunities were
acknowledged

Key trial highlights included:

f

Accuracy in determining private property leakage 19.8% of the total volumemeasured by the W350
smart meters as explainedin the Domestic Leak Management section of this report.

Identification of potential strategies feasible for more accurately determininggiéimate night usage

Further analysis of pressure sensor data leading tmore insight intooutage events andthe overall
network health

Informationabout community preferencesand influential ways to promote sustainability measures
Insights into Wellington Water technical requirements fahird-party integrations and services

A more optimised annual billing process, with minimal esite work and less opportunity for human error
when recording billing data

Better ability to manageand track private property leak repairs

Ability to remotely view and record final usage totals when a property is sold and record starting usage
totals when a new owner moves in

Greater visibility around customer usage, minimum night flows and netwopressure, and an identified
added potential in being able to determine legitimate night flaw

An understanding of compatible locations for different meters and sensors to increase meter and sensor
productivity within a specified budget

Key smart meter opportunities for Greytown and the wider South Wairarapa District include:

1

1
f
f
f
f

Roll outsmart meters to the entire South Wairarapa network

Increase billing frequency to quarterly or monthly

Develop a home reporting process that will positively influence cteamers®vater use behaviours
Develop an automated private leak detection and notification system

Develop an automated network leak detection process if vibration meters are installed

Proactive water distribution networkmaintenance? the potential for future proactive maintenance
through artificial intelligence (Al)systems which can detect and mitigate potential upcoming issues
before they take place.

Trend analysis? helpful for reporting, configurations, and future relbut planning Areas of analysis could
be around impacts of temperature changes, property clustersand vehicle placements.
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Key Trial Learnings

1 An allencompassing onsite discovery stagemust be carried out to identify possible upcoming risks and
to determine whatmeters should go where. Iniku of an allencompassing discovery phase, additional
time should be added asa contingency for the installation phase

9 Accuracy of installation data impacts the wider project, as additional work came required to check and
update records. Automating the process orsite, such as having barcode scanning functionalities and
detailed photo-taking requirements, can increase accuracy and efficiency

1 A training/practice phasefor the installers prior to starting installatiors is recommended. This should
include informationabout network connectivity andaccurate and timely data management.

9 Differentinstallation data capture softwarebetween organisationscreates the need foradditional labour
through the double handling of data and increasgthe opportunity for human error Therefore,data
capture software should integrate directly into the Council/Water Utilities system

1 New Zealand specifications need to be communicated and checked when peinasing items and services
internationally For instance, where threading is customisable, it should be ordered to match the New
Zealand standard of 11TPI (threads per inch).

1 A customer-centric approach should be taken when carrying ouinstallationsin an attempt to decrease
i mpacting residents® daily lies whil e pfhighleveloefel v i nt
community involvementin the early stage of the trial is beneficial

1 Installation and network connectivitystand-up phases can impact and skew usage datatherefore, it may
be beneficial to begin usage analysis following installations amshvironmentatspecific network
refinement Environment al considerations can pog®tofvel ye a
NB-IoT network

9 Existing supply infrastructure, including stainless steel pipes and meter box size&san impact the level of
additional troubleshooting required during and post installationgumbo meter boxesshould be installed,
if possible,to ensure meters can easily be replaced without requiring excavatiof his is especially
important for meters installed in concrete or asphalt-uture project managers should fan for around
2.5% of leaks needng to be repaired when dealing with stainlessteel service pipes

1 Research and analysisare needed around managingchangesin tenanciesand property ownership.
Developing an automated process to update customer detailsvould be beneficial

1 The process for notifying customers about leaksas partially manual during the trial, as was fdocating
leaks. Developing an automated process for notifyinghouseholdersand network managersabout leaks
would save time andresources.

1 The upfront costsfor the GreytownTrial project are higher per mit thanthey would befor alarger-scale
rollout. Hardware and installation costs proved to be higher for smart meteli@ comparison to
mechanical meters however, monitoring and ongoing resourcing costs should be significantly
decreased.

I Hardware and sofware data commissioning, processes, integrations and automations would benefit from
being further researchedand tested ahead of alarger-scale rollout.

Citycare Water @ Greytown Smart Water Meter Pilot | Final Report Page 13 of 170



1. Hardware




Hardware Selection

Summary

Landis+Gyr W350smart meterswere chosen for this triaj following aproof-of-concept stage during mid-

2021, procurementwas carried out, whichconsisted of obtaining 155 W350 base flow meters, 45 W350 base
flow with pressure sensor meters and 50 W350 base flow with acoustic/vibration sssr meters were ordered.
Due to unforeseen delays with the acoustic sensor meters, an additional 50 base flow meters were provided
by Landis+Gyrto ensure that data flow could be set up foall selected250 properties faster.

As outlined in thetrial Solution Proposal documentin Appendix B, financialanalysis more specifically smart
meters compared with mechanical metersis an important outcome of thetrial. Costs relating to hardware,
installations,hardware-related resourcing, connectivity and softwareall contribute to this A high-levelfinancial
analysis of the Greytown trial suggests that, while upfront costs (hardware and installationggre higher,
ongoing resourcing costs for device healthresourcing aroundleak identification network management and
annual customer billing will be significantly lowered over time. Not torget, the costs saved through
preventative leakidentification ard network management.

During the trial, it was found that the W350 smart meters offered additional benefits over the prior installed
mechanical meters. These benefits are summarised below.

High accuracy throughout theestimated meter lile of 12-15 years.
Remote communications ovela reliable NB-10T network.

Remote device configuration(firmware) and feature upgrades
Backflow prevention

Network pressure information

Consumption profiles

Realtime reporting of critical alarms

Inbuil pressure sensor and vibration sensor optios

Inbuilt security mechanisms to prevent meter tampering
Sending data at 24hour intervals (up to three data push attempts pe4 hours).
Horizontal or vertical mounting.

Customisable threading

Accuracy Class 2 T50 Option for R160/R200/R250/R315/R4Q0
ISO4064-1:2005, AS3565.1-2010, NMIR491:2015 compliant
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Meter performance was anotherkey metric outlined in theSolution Proposal (Appendix B), which related to
the percentage of time the smart meters were fully functional during theial. The trial conclusively found that
the smart metersoperated consistently and reliably throughout the duration of the tridk also found that
firmware updates were able to be successfully deployed oone occasion and that the meter batterylevels
remained consistently high by the conclusion of the trialnformationabout meter performanceis tabled in

Appendix H.
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Alarms and Thresholds

With the W350 smart meterscame opportunities to make use ofnbuiltalarms and thresholds andhe
potential to further maximisethe use of the datathrough business intelligence methods and platformsThe
option to configureinbuiltalarms on the W350 smart meters increase project team members (and, in the
future, Net wabilityto Ibbate and fx lre&gsand to identify trends for reporting andfuture
planning.

The following alerts/alarms can be set on the W350 smart met

1 Leak alarm2 5L per hour consistently over a period of 24 hours

1 Tamper alarm? The tamper alarm is areal-time alarm that is triggered when the meter detects that the
cover has been removed or that the meter has beeor is in the presence of a strorg magnet.

I Temperature alarm? The alarm is triggeed when the meter measures a temperature outside the
configurable limits. The default limits are 1¢ and 5Qavhich are the meter limits.

9 Pressure alarm2 Alarms are built in to warn of highand low-pressure events in nearreal-time. This data
can be used to analyse network pressure at different times of the day and seasons of the year.

1 Noise alarm (AUC)?2 The network leak alarm is based on the calculated Area Under the Curve (AUC)
score, which is calculated from 9 vibration samples taken betweebh2am and 2am daily. The AUC score
helps to indicate the presence and magnitude of vibrations detected by the vibration sensor.

Remote Firmware Updates

A notable benefit of using the W350 smart meters is the ability to update individual or bulk meters, through
firmware updates, over the NBIoT network. This process is also known as FOTA (firmware over the air).
These frmware updatesare for both the MUC and the moduleand were/aredevelopedand deployed by
Landis+Gyr technology professional®n a case-by-case bass.

During the trial,the latest firmwareupdates were applied to the vibration sensor metersduring the factory
configuration stageof the hardware supply chainDue to being a later release, this was a different version of
firmware than had been applid to the base flow and base flow with pressure sensor metesshich had been
installed earlier in the year. The installation procedure documentation was altered to reflect the new installation
process relating tothe newer version of firmwarefor the vibraion sensor meters

More complex ypdates can beinstalled on the smart meter unitsising a Landis+Gyr optical port and cablea
laptop and specialisedLandis+Gyrconfiguration software This method is typically only needed for larger
system architectural changes, such as moving and connecting a unit to a different application programming
interface (API).
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Smart Meter Specifications

The W350 smart meter is available in four functional states: base flow meter, base flow meter with pressure
sensor, base flow meter withvibration sensor and base flow meter with both pressure and acoustic sensoAs
they are ultrasonic, they measure transmit time3 from one side of the pipe to the othe? of
soundwaves/ultrasonic signalswhich are recorded by two or more transmitters.

The NB-loT operating W350 meterscontain internal antennaswith optional internal pressure and/or acoustic
sensors. The pipe dianeter size is 20mm inlet and outlet, with customisablenit threading (TPl/thread per
inch). The unitsize fits within a standard meter boxhowever, during the trial, jumbo meter boxes were found
to be better sized for working with these meters, as they allowed more space for working with tools.

The W350 smart meters are IP68 rated, which, in short, meanthey are water resistant in fresh water at a
depth of up to 1.5 meters for30 minutes. This rating also indicates that they are built to be protected from the
elements, such as dust.Detailed informationabout the W350 specificationsis in Appendix M.

Base flow capabilities

The W350 base flow metelcaptures water supply totals and,
therefore, is a replacement for standard mechanical meters. A
main benefit of this meter is the fact that supply data can be sent
digitally and intermittently via the NBoT network.NB-loT
connectivity is highly scalable, reliable, has low power
consumption, high security, and wide coverage.

The W350 meterbrings several benefits through digitisation. The
meter has the ability to detectcustomer leakage, determine if the
meter metrology is working, detect overflow rate, sense meter
removal from the water supply, generate reverse flow alarms,
generate meter opening tamper alarm, produce either immediate
or flag alarms, as well as incorpmting sensors such as pressure
and/or acoustic leak detection in the proximity of the meter.

The following default alarms came preset up on this meter:

Water Meter Customer Leakage Alarm
Water Meter Reverse Flow Alarm
Water Meter Empty Pipe Alarm

Water Meter Tamper Alarm
High-Temperature Alarm
Low-Temperature Alarm

Low Battery Alarm

Daughter Board Failure Alarm

Device Reboot Event
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Time Synchronisation Event
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Pressure sensor capabilities

The W350 base flow meter withan internal pressure sensor haghe same base functionalities external
appearance, and battery as the base flow meter withadded network pressure detectioncapabilities. The
benefits includedreducing operation costsby operating closer to the minimunpressure-demand, prolonging
pipe life, reducing leakage,bursts, and energy consumption within the supply network.

All default alarms included withthe base variant of the W350 (noted above)plus:

1 Water MeterHigh-Pressure Alarm

1 Water MeterLow-Pressure Alarm

Vibration sensor capabilities

The W350 base flow meters withvibration sensors were strategically installed to optimise their capabilities.
Visually, he W350 smart meterswith sensorsappear to bethe same asthe base flow smart meters, as the
sensors are inbuilt and, therefore, do nbimpact the unit size. he leak sensors are a uniqugatented
technology developed by South East Water (SEW).

SEW extensivéy tested and implemented thevibration sensors for theirAustralian-based smart metering
projects. Through this, they were proverto be effective in saving norrevenue water loses. SEW expect to
achieve at leasta 1% reduction in nonrevenue water losses.

All default alarms included withthe base variant of the W350 (noted above)plus:

1 Water Network Leak Alarm(AUC / area under cuve)

The Water NetworkLeak Alarm is based on a number of data points that are generated on a daily basis via
nine vibration samples taken between 12am and 2amat 15-minute intervals. The sensor is designed to detect
vibrations within a setfrequency range that reflects optimal detction for water leaks. The 12am to 2am period
is chosen as this is typically when minimal water usage or potential noise within the network is at a minimal

Based on the results of the samples, an Area Under the @ue (AUC) value is detected which can indicate
the presence and magnitude of vibrations. Thenine samples taken are calculated into a singular AUC Value,
along with providing a singular peakrequency value and additional filtering informatiqrsuch as whether any
flow was detected at the time of each sampleTypically,it would expect no flowto happen at these times,but
if flow is detected this could mean someone whanay work a night shift who uses more water ithese off-
peak times than the typical user. The inclusion ofdata sets on whetherflow is detected can help act as a
filtering tool to eliminate highAUC scores, which in normal circumstances would detect a potential network
leak whenit is due to actual usage by the custmer at a site.

Analytic tools can be used by customers to
provide heat mapping visudisation of AUC
scores to assist intriangulatinga leak within a
specific area. As observed belowwe can see
most houses of abuilt-in vibration sensor,
resulting in more datapoints coming through
and greater visualisatiorof AUC scores

AUC Score Legend Example

s

500

2000
20,000

B 00,000
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Additional Hardware

Adaptor tails were ordered and installed for the trial for two reasons. The first reasontlet tails allow for a

more seamlessswapo ut of the meters fuue-heoefbong® sbmewhatall ati
troubleshooting procedures. The seconds to match the pipe diameter. This was only required for the initial

batch of meters (pressure sensor meters), as they had been ordered with 14TRAdditional information on

fittings, such as valves, can be found in the installation and troubleshooting handover document, located i

Appendix N.

Device Health Monitoring

Low battery alarms arebuilt into the meters and these details are sent in the daily event data log if triggered.
Daily readings of battery levels are also recorded and sent in the daily data logehe default thresholds for
battery, during the trial,would typically be a valueof 36 in the raw data, denoting 100%battery, with most
meters observed to be at a battery level between 340 36.

A tamper alarm is built into all variants of the W350 metewhereby a reattime event alarm is triggered when
the meter detects that the cover has been removed or that the meter has been or is in the presence of a
strong magnet.

Smart Meter Performance

Capturing metrics aroundsmart meter performance was a keyequirement for thetrial, as outlined in the
Charter (Appendix A) and Proposal @ppendix B) documents. A summary of these metrics is ilAppendix H.

Key Learnings
1 Washes and thread tape are required to mitigateleaks within meter boxes

I To avoid requiring additional fittings, smanneters should be ordeed with New Zealand standard
threading (11TPI)

9 Additional training should be provided to water technicians around technology and network connectivity

1 The importance ofhardware-related data capture 2 serial numbers and meter readigs 2 should be
highlighted to the installation team

1 Simple additional analyticeaare recommended for domestic leakalarms.
9 Additionalrobust network leakanalytics are recommended

1 Analytical requirementsare likely toevolve over timeand be scalable.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report Page19 of 170



2. Installations




Site Selection

Smart meter installation site selection was based on a variety of setal requirements environmental factors
and project team and South Wairarapa District Council preferences. The discovery aptdoof of concept
(PoC) phases, which took place prior to the trial beginning, helped to identify areas with appropriate
conditions for installation

District Metered Area (DMA)

The Greytown townships consist of one DMA, making it a great starting point for smart meter rollouts in the
South Wairarapa District. The boundary for this DMA ishown below and encompasses the whole of
Greytown and severalproperties in the ruralWoodside The DMA can be supplied from two sotces, namely
the Greytown BoreMemorial Park Water Treatment Planand the Waiohine Water Treatment Plant.

Geospatial and Discovery Data

Di ffering | evels and methods of discovery and anal ysi s
which helped to determine appropriate locations for each of the three types of NBT connecting
meters/sensors.

Water network infrastructure

Prior to the trial, it was important to gain an understanding of the existing network infrastructure in Greytown
so that the pressure and acoustic network monitoring sensors could be placed successfully.

The following was identified:

Greytown is a single digtict metered area
Greytown is one pressure zone

1
1
9 Supplied by direct pumping from the Greytown BoréMemorial Park Water Treatment Plant
1

Supplied by gravity from the Waiohine Water Treatment Planta a PRV
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Seasonal analysis
Various forms of information ad methods were considered and utilised to set the scene for the trial.

Seasonal Usage and Related Policies (water restrictions):

Behavioural patterns wereacknowledgedin relation to seasomal changes and thepolicies put in place in
response. This included water restrictions in the Greytown area, consisting of

1 Level 12 Use sprinklers every other day

1 Level 22 Limit residential outdoor water use

1 Level 32 Stop residential outdoor use

1 Level 42 Ban on outdoor water use, reduce indoor water usédrought conditions)

Greytown remaired at Level 1 or higheryear-round and was at Level 1 throughout the triaéxcept for a period
where it was & Level 2 between21 January 2022and 4 March 2022.

Usage in relation to rainfall:

An analysis of rainfall andts impacts on water supply consumption was carried out based on rainfall
measured at the nearby weather statiomear Greytown at Renalls Weir on Parkvale Streaover the same
time as the water consumption.The below graph shows the water supplied to Gragwn between January and
December 2021.

Greytown Water Consumption vs Rainfall in 2021
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As can be noted above, there was a significant reduction in water supplied to Greytown during the months of
August and September. However, this was determined more likely to be attributed to the annual water
accounts alerting customers to leaks, whictwere subsequentlyrepaired. Similarly, it could have been
attributed to shortterm behavioural changes in response to the annual billing.

As far asthe analysis of rainfall versus consumption had gone, it was determined that thereasno obvious
correlation between the amount of rainfall and the amount of water used during the months of February to
October 2021. However, in the months of January and November 2021ow rainfall and high consumption
were recorded, as would typically be an expected pattern for waner months.
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Current (pre-trial) metering position

As of 2021, priortotheo f f i ci al tri al commencement, t hethreughurrent ® r
desktop research Through this analysis, the following detailerere noted:

1. Greytown had mechanical meters installed at all domestic and commercial properties

2. All mechanical meters are read annually, Junduly, for the purpose of yearly water excess usage billing.
There were a total of 1,472 meter readings captured during this processver recent years

For a meter reading to be validit was decided that they must have a current meter reading that was taken on
or after 1 January 2021 next, it was decided that the recad must be at least 300 dayswas not influenced by
a particular season.Finally, any negative readings were removed as these were likely to be eithaeters that
had been recently replaced or reading errors. Thiseduced the listto 1,212 useful meter readngs for the

2020 year.

There was no way to determine which of these connectionsere domestic and commercial however, as the

bottom 5% consumption readings forthese connections(recorded as zero water consumption) they were

considered faulty or empty sectionsand the top 5% consumption readings for these connections (recorded

above 840m3 consumption) they were assumed to be commercial connections or to have significant leaks.

With these connections removed, the liscould be refined down to 1,094 readings/properties, which was
consistent with the anticipated 1,100 domestic -custon
Appendix O contains alist summarsing the consumption readings for the refined list of 1,094

readings/properties

Additional geospatial and discovery data
i Exising NB-1oT infrastructure andservice levels

I We checked that there was an existingNB-1oT network in Greybwn, which is why it was selectedfield
signal testingwas carried out in May 2021).

I Existingproperty and customerdata:

i Property and customerdata (water account data received from SWDChand GIS maps were used to
select compatible sites for thevarying smart meters.There were limitations in determining whetherranot
a property was owneroccupied or leased assumptions were made based on whether theupply and
account addresses for a propertymatched.

1 Pre-trial community feedback

9 During September 2021, a community day was held to inform the&reytown community of the upcoming
trial, as well as to provide an opportunity for opedialogue and feedback.

Physical Property Selection

Following the selection of the streets, specific properties could be allocated to the specific types of
meters/sensors. Property selection factored ithe advice provided by Landis+Gyr arounchow to best
optimise meter and sensor functionalities to gain tamost constructive insights relating to usage and leak
data.

The property selection processcommenced with a desktop discovery phasevhereby 490 properties were
identified and concluded with a list of 250 applicable metergn the Greytown area. The list was refinedby the
location of existing infrastructure TOBYslocated under asphalt or concrete were excluded taninimise
disruption), community feedback and confirmed project budget. A mie detailed summary of the selection
process can be foundin Appendix J.
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Street Selection Criteria and Process

The trial street selection was dependant on several factors set prior to the beginning of the trial and-adc
during the trial. The below map shows the streets selected prior to the beginning of the trial

Purple = Both sides of the street
Green = Only even side
Orange = Only odd side

The initialstreet selection wasmade using aerialimagery and street view tolocate streets where theTOBY
was likely to be in a grassedarea. This resulted in properties on both sides of the street beingplected for
some strees and only one side for others.

Site Selection Considerations

The budgetallowed for 250 meters to be installegbeyond this, site selection based on meter type was carried
out. Beyond the site selection process carried out in the trialAppendix J), the below additional site selection
criteria could also be considered for futurerollouts:
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Meter box depth

Meter box lid type

Pipe age

Pipe materials

Pipe diameter

Number of assessable cellular (/NBoT enabled) towers in area

Cellular (/NBI0T enabled) towersize and location

Address positioning in relation taa cellular tower

Address positioning in relation to landscape. For instance, hills and valleys

Address positioning in relation to builinfrastructure. For instance, garages with large metal doors

Season/weather
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Alterations to Property Selection

During and post the installation period of the trialt was acknowledged that certain meters wouldhot be able
to be installed as initiallyritended. This was for a variety of reasons, which included:

Interim flow meter installations

Hardware delays (acoustic sensor meters) led to an additional 50 base flow meters being delivered and
installed as an interim solution until the new meters arride This meant base flow meters were (temporarily?
for most) installed at addresses assigned for the acoustic sensor meter§he majority of these interim base
flow meters were replaced with acoustic sensor meters once they had arrivelowever, as addres®d directly
below, some base flow meters had to remain in these spots.

Meter box size

Delaysin receiving the acoustic sensor meters had meant additionally supplied base flow smart meters were
installed at the intended vibration sensor smart meter addresses, with the intentiof swapping these with the
vibration meters once they arrived. However, pon attempting to swap out the base flow meters for the base
flow with acoustic sensor metersit became apparent that this was not possiblat several locatiors due to the
size of the meter box in relation to the already installed smart meter. This meahe water technician could not
fit their spanner into the meter box to complete the retrofit, meaning excavation would have been required to
complete the job. Insome cases, inlieu of excavating at the site for a second timénote that excavation was
required for the initial installations)it was decided that somesixteenvibration meters were installed at new
addresses which had met the trial criteria and or were swapped witothers.

Key Learnings
i Adding a reminder for portalsign-up on calling cards worked to increase sigrup numbers

1 Replacement of meters may not be possible without excavation at some locations if standard meter
boxes are used

i The cost of installing meters that are surrounded by concrete or asphaltill be significantly higherAs
meter boxes under asphalt or concrete are likely in drivable areagaffic management may be required,
as well as additional care and costs aroundleconstruction and reconstruction Ensuring a high level of
reconstruction on private drivewayswill be particularly important.

9 Ideally, when installing smart metersjumbo meter boxes should be installedo ensureit is possibleto
swap out meters or troubleshoot issues (/to be able to work with tools inside the meter boxyvithout
requiring excavation
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Physical Installations

Installation Procedure

Physical installations were carried out by Citycar#ater Lower Hutt water technicians and managerswith the
support of Wellington Water industry professional§ he scope of work proved to be multi-layered, as it had
combined traditional water engineering with new hardware technology and data flow methddgies, with
specific data capture requirements crucial for ensuringmplementation is successful The fullsmart meter
installation instructions can be found irthe installation handover documentation il\ppendix N.

Due to the need to commission network connectivity and the importance of capturing accuratastallation
data, it was found that additional installation cne training would be beneficial for future projects.

Commissioning Connectivity On-site

While the W350s were preconfigured and factory tested by Landis+Gyr, which had included pirestalling

batteries and NBloT SIM cards, Citycare Water techniciansverere qui red t o -wake® the sma
site. This involved pressing dight-sensitive button to the number of times and duration specified by

instructions specific to the version of firmware installed on the meter at the time.

It was recognised that i could take up to 30 minutes for a meter to transition out of flight mode to be able to

connect to the network during the nextscheduled daily transit (in locationswith sufficient levels of NBIoT

connectivity, in relation to various environmentalfacts) . Ther ef ore, water technician
the meters prior to beginning physical work.

Refer to the onsite smart meter configurations section of the installation handover documentatiom, i
AppendixN, f or instructions used by the installation team

Risks

Ahead of installations the following risks were identified and acknoledged:

Stainless steel flexible pipes

Double handling of pipes and fittings

Meter box size witha smart meter installed

Installation data capturez double handling of data and human errors
Installation data capture2 environmental factors and human errors
Weather'seasons

Industry-wide resourcing constraintsat the time

Traffic management

Community disruptionand feedback
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COVID-19 governmentd restrictions and sickness
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Installation DataManagement

The Fulcrumjob managementapplicationwas used to capture installation data during the installation phase.
The decision had been made to use this application due
it and because of itsmap and data capture capabilities.

Risks wereidentified ahead of installations which centredargely aroundthe increased opportunity forhuman
error due to environmentatrelated risks. Consequently,it was agreed that photographs should be taken to
capture numerical datg such as serial numbers and final metr readings.

Fiverequirementswere setahead of installations relating tanstallationdata capture:

Address
Old meter serial number (photo)
Old meter reading (photo)

New meter serial number (photo)

a r ®bnp e

Reinstatementof contextual photo

As aresult, the below steps were carried out:

1. Wellington Water specifying data capture requirements (for South Wairarapa District Council systems
and processes)

2. Citycare Water provisioning Fulcrum workflow with installation data requirements and addresses,
providing installation crew data capture logins and training

3. Citycare Water onsite water technicians compleg¢ steps in Fulcrum while capturing data and
photographs as specified in Fulcrum

4. Citycare Water project managers export installation data (CSV fgeand photographs) on a weekly
basis and upload them to a Wellington Water SharePoint folder

5. South Wairarapa District Council Billing team accessing the SharePoint folder and updating the
council Survey123 portal with this data and photographs

During the installation phase, a barcode scanner feature was tested and added to the Fulcrum workflow,
allowing the water technicians to scan the serial numbers iaddition to taking photos. This reduced the need
for re-typing serial numbers later down thdrack. However, a the Fulcrum system did not integrate with
Wellington Water or SWDC systemsadditional data entry wasstill required. Thisled to the need for additional
time and resources and an increased opportunity forhuman errorwhen carrying outdata entry.
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Keeping the data up to date

A process is required to account for meters that are replaced with either a mechanical meter or a smart
meter. Inaddition, it is necessary to have a process t@orrect any erors in the data Finally,it is the process
that must allow for any updates to the customer account details to be captured. Baw is an outline of the
process:

f

If a meter is replaced and all asset information (old and new meter) is captured in Survey123 the
WellingtonWater field crew

Any errors in data that are identified are updated in Survey123

Wellington Water (DPS) have a process to automatically export daturvey123to SWDCon a regular
basis.

SWDC have a process to receive that data and update theagustomer accountinformation

SWDC have a process to export an update of theitustomer accountdata to Wellington Water (DPSpn
a regular basis

Wellington Water (DPS) have a process to updateustomer account detailsreceived from SWDC

It will be imperative thathere is a robust, proven process in placdefore awider rollout of metersis
undertaken.

Key Learnings

1

Existing infrastructureimpacts the viability of smart meterrollouts and the level of troubleshooting which
will be required

A handovershould be provided to the naintenance teamto ensure they are familiawith the handling of
smart meters

Data capture software should be strategically selected to streamlingrocesses and the flow of accurate
information

Installing in the grass berm is relatively unobtrusiydiowever, extra caution and planning will likely be
needed for installations in otheareas.

For instance, installations in busy or drivable areas may require additional traffic management,
installations under asphalt and concrete may require extra reestablishment wor&nd installations inside
of property boundaries may require additioal community engagement

The smart meter installationgdiffered in requirements and process fronmechanical meter installations.

Time should be factoredinto training installation teamson digital processes while emphasisingthe
importance ofaccurate and timely installation data capture due to the impact ttd has on the wider data
flow process

There is little difference in time and effort required between installing mechanical and W350 smart meters
in properties without an existing manifold styled TOBYt may make sense to install smart meters at new
build properties

More work is required to swap a mechanical meter with a smart meter than there is to swap a
mechanical meter with another mechanical meter. However, when considering time and effootagoing
maintenance and meter reading requirements should also be consided.

Barcode scanners should be used to accurately capture numerical data and to avoid doubkandling,
such as through the typingof serial numbers from photographs and possible data entry human errars

Verification photos should still be taken in addiin to data entered directly into the chosen central
software. This will allow for any discrepancies to be investigated by simply checking the photos
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3. Network Connectivity




NB-loT Network Connectivity

The W350 smart meters useda communication solution provided by Landis+Gywutilising the Narrow Band
Internet of Things (NB-1oT) network. LRWAN (NB-loT) transmitted traffic was encrypted by default via the
local Greytown VodafoneNew ZealandNB-loT enabled tower.This tower was commissioned to support NB
loT prior to the beginning of the trialMeter communication peformance metrics are tabled inAppendix H.

NB-10T Opportunities

Narrow Band Internet of Thingsis a preferred communication method for smart metering in a range of utilise
in New Zealand Data can be deliveredin a scalable,cost-effective manner with minimal impact on battery life
which is particularly important for stationarypattery-operated IoT devices like smart water meters

NB-IoT bandwidth provides strong coverage that can penetrate througmost materiak well, makingit well
suited for smart metering devices within meter boxes One big advantage isthat these data packets can be
transmitted with relatively low battery consumption, helping to suppothe longer battery life of smart metering
devices. NB-loT also provides strong security protocols, offering all the security measures currently present in
LTE Networks. Given NBIoT is a communicdion band suited toloT devicesat scale; pricing can be

competitive for large-scale rollouts.

Various Greytown-specific opportunitieswere noted ahead of and/or during the trial, which included:

Low power, bandwidth
Carrier-grade security
Open protocol, backed by 3GPP worldwide

E-sim capable, minimal service disruption
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Wide coverage, high penetration

Environmental Network Connectivity Risks

Localised environmental considerationsvhich were noted during the trial included:

1 Metal garages, lids andparked vehicles

1 Meter box positioning (below groundvs above) and depth
I Topography (i.e., flat vs hills)
1

Availability of cellular towers that are NBoT enabled (dependent orthe cellular provider used to provide
connectivity services)
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Successful Connections by Month

The number of W350 smart meters connecting to the networgteadilyincreased as the trialwent on, as can

be seen in the data provided by Landis+Gyin the below graph and in Appendix P. Thisincrease is reflective

of the different phases in the project and additional troubleshooting which took place as more learnings were
achieved along the way.
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Supplied by Landis+Gyr.

Phases impacting the level bconnectivity per month includedthe installation phase which commenced in
mid-December 2021 and concluded in April 2022The installation phase was extended largely due to
pandemic resourcing restrictions By May 2022, all applicable 250 meters had connected to the network at
least once.

Additional troubleshooting specific to the Greytown environment, wagarried out by the Landis+Gyr and
Vodafone, whichincreased transmission reliability. This was carried outetween Jure and August 2022
leading toa significant increase in the number of meters connecting to the network daily and a decrease in
meters connecting intermittently or not connecting at all.

Citycare Water @ Greytown Smart Water Meter Pilot | Final Report Page 31 of 170



Key Learnings

M

Installation and data capture delaysesult in network connectivity delays, which may impact further
data flow and/or community engagement

Environmental factors unique to a township being installed can impact meteonnectivity and should
be assessed on a locationtby-location basis

Allocating time for installation and connectivity troubleshooting is recommended to ensure further
data flow and community engagement is not impacted

Meter connectivity impacts community visibility of datsand therefore, it is important to set realistic
expectations with homeowners when rolling out smart meters and related technology

Cellular towers should be commissioned to support NBoT in advance ofrollouts.

Network providers may be able taadjustt he - c el | ® , andmakerother adjugncentsi® n
support the environmental requirements ofnstalled meters

Most NB-loT meters will connect reliably and daily

Intermittent network connectivity should be expected for a small number of NBT smart meters due
to a variety of environmentatonsiderations

On two occasions meter boxes were flooded which interrupted the network connectivity Additional
research is recommended around ways to prevent this in the futurie the event of unforeseen
environmental conditions.

For a likely snall number of meters unable to connect over the NBoT network, manual readswill be
required. Field crews have found thathe existing version of smart metersis sometimesmore
challenging to read than theexistingmechanical metes. It was suggested hat drive-by RFI could be
used in combination with smart meter$ for sites unable to achieve connectivity to eliminate the
need for manual meter readings.
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4. Data Flow




Digital Solution

Solution Architecture

Meter factory configurations aside, the solution dta flowwas commissionedby the water technicianinstalling
the meters andwith the smart meters themselves Incremented/total flow data falf-hourly), incremented
pressure data (4-hourly) and incremented acousticdata (15-minutes9 samples taken in the2-hour window)
were then deliveredin raw format, on aonce-daily basis, to the Landis+Gyr device management layer (DML).
This was facilitated by theNB-10T network and relatedbackhaul connectivity

Once reaching the DML, this data is pulled daily into Wellington Water middleware via an application
programming interface (API), whereby it is stored and processed to meet the specific data flow requirements
of each destination platform. Data was pulledof a second time by API into the Wellington Water
commissioned and managed Tableau business intelligence (BI) platform. Various customer, property, and
usage data commaseparated value (CSV) files were shared with the Advizzo customer portal via a Secure
File Transfer Protocol (SFTP).

Additional planning and developmentvere carried out by Wellington Water and Advizzo developers to

customi se the existing Advizzo communications deliver.y
automatically va the Advizzo platform, formatting and integration changes were implementgdllowing

Wellington Water to send the emails directly to customers.

Landis+Gyrand Citycare Water supported theraw data flow, and Landis+Gyrsupported the integration from
the DML to the middleware.Solution backend integrations and data flow was managed by Wellington Water
Technology professionalswho also worked with Advizzo to refine and implement the customer portal
integration process.

On an ad-hoc basis, when requested ly Wellington Water, Landis+Gyr carried out remote firmware updates
over the air (FOTA) via the NBoT network. This allowed for further customisations to the ways the meters
captured, stored and/or sent data. Consequently, this process increasingly refindgte overall data flow
solution andcan continue to do so in the future.
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Amazon S3)

Wellington Water 53
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The fultsized version of the above Wellington Watesolution architecture diagramis located in Appendix Q.
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Data Retention

In direct correlation to theabove-discussed NB-10T connectivity levels by month, the rate of successful
network connections directly impacted how and what data was available for each meter and properiyhe
W350 smart meters retaned incremented data for up to21 days while retaining the usage total indefinitely
within the meter life cycle.

During thetriali t was noted that many variables could i mpact a
given day. For each day which resulted in an unsuccessful connection, up to a maximum of &ays,

incremented data was sent for that day during the next successful connectiofror each day past 21days

without a successful network connection,ricremental data was overridderfor that meter.

As can be seen inAppendix P, most meterswere able to successfully and regularly connect to the network.
This led to comparatively little loss in incriminated data throughout the course of the trial.

DAYS BACKLOG

—+— 0 Days

g E B B

# METERS

g

0
NOV-21 DEC-21 JAN-22 FEB-22 MAR-22 APR-2? MAY-22 JUN-2? JUL-22 AUG-22 SEP-22 OCT-22 MNOV-22 DEC-22 JAN-23 FEB-23 MAR-23

REPORTING MONTH

Supplied by Landis+Gyr.

The above graphshows that an overwhelming majority of meters were able to achieve regular and consistent
NB-IoT connection and, therefore, were able to send daily data to the device management layer (DML).

Key Learnings

1 Commissioning and managing data flovis a team effort which requies input from many stakeholders.
This includes the meter manufacturers, the suppliers of the SIMs, the @he-ground installation crew,
and various technology professionals

1 Primarilyconsistent and reliable connectionsare achieved with smart meters and the NBoT network,
leading to reliable and upto-date data flow

1 A small amount of incremented datanay be lost with smart meters and NBloT solutions which
should be taken into corsideration when planning solution architecture and communitollouts.

1 Although incremented data is retained for up t@1 days, total usage data is retained indefinitely within
a meter®s |lifecycle. I f a met er crevedtbroughcasirnect t o
visit
1 There is value in completing a comprehensive business analysis phase with the developers
completing the integrations. This would help to identify, scope and plan for additional requirements
and customisations
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Data Handling

Customer Data Requirements

To enablehouseholder customerportal access and to respect New Zealand privacy legislation, a new

onboarding solution was developedor the Advizzo customer portal This solution included providing residents

with a unique ID alag with their supply addresstwo identifiers which automatically link and authenticate a
resident ®s portal account wupon initial online registrsa

Prior to the commencement of the triallimitations were identifiedwith the householder data available, and this

ultimately led to the needfor this new solution. Whileratepayer data was stored with SWDC, leaseholder

details were not. | mpl ementing Advi zzo®s typieml onboas
| easehol der data would have also been required to ensu

SWDC Data Processes

The way in which annual billing was completedand domestic leaks wereidentified and managed changed,

meaning different processes and systems neeedt o be put in place for the South
(SWDC)billing team.During the trial, the project team capturel remote readings before providing these to

SWDCto be uploaded to the billing system (Magic)lntegrating a systemwould automate this processand is
recommendedin the future.

Third Parties

In the trial, contracts with thirdparty partners had to meet legislative standards to ensure data was stored and
used securely.

Key Learnings

1 There are important privacy considerations when it comes to sharing usage data with householders,
as only thoseusing the water should be privy to usage data.

1 There is still work to be scoped around changes in property ownership and tenancies.
1  Third parties working with householder data should be trusted and verified.

1 Smart meter installations transform daily tdss and roles through changes in data collection and
management processes.

1 Having half smart meters installed and half mechanical meters installed means that two separate
systems and processes need to be carried out to capture readings and manage leaks in®
township. Installing smart meters would reduce the need for separate processes and site visits.

i1 Prior to wider rollouts, there needs to be robust processes in place to accommodate the above
learnings.
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5. Domestic Usage




Consumption Analysis

Summary

As outlined in the Trial Metricssection of the Trial Proposahnd as tabledin Appendix H, data relating to
consumer consumpgion behaviourwas akey area of analysidor the trial. The trial found that consumption
within the Greytown regionremained consistert (3.5% increase), however, when comparingthe consumption
of properties pre and during the smart meter triagl specifically for properties with smart meters installedhere
was a measurable reduction (20.2% decrease)The trial found thatinstalling smart meters andmplementing
sustainability campaignss a beneficial methodfor influencing positivewater-saving behaviours However, it
should be noted thatthe reduction in consumptionmay have been influenced by additional factors, such as
the weather throughout the trial period.

Pre and Post Trial Consumption on 118 *Households

*Number of louseholds with data before and aftethe trial.

Greytown Pre-Trial Consumption vs Greytown SMT Consumption

M Pre-Trial July 2020 to June 2021 MW Trial April 2022 to Mar 2023
5000
3000

Mol

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101105109113117

Average daily consumption (litres/property)

The medianaverage consumption pretrial was 485 litres per property(July 2020 to June 2021) during the
trial, the median average consumption was 322 litres per property’pril 2022 to March 2023). A samplesize
of 118 properties. Require further analysis to determine if this reduction is related to the trial or if it could be
other external factors such as theweather during each of these periodsThe total water supplied to
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Greytown, therainfall measured near Greytown and the averagdaily consumption of these 118 properties is
compared in the table below.

Avg. supply to Avg. monthly rainfall Avg. daily consumption

Period Greytown (ms3/day) near Greytown 118 participants
(mm/month) (L/prop/day)

Pre-trial 1,716 67.4 598
Jul-20 to Jun-21

During trial 1,776 121.7 477
Apr-22 to Mar-23

Measurable changes: Increase of 3.50% Increase of 80.5% Decrease 0f20.2%

The decrease measured by the 118 trial meters could be attributed to the increased monthly rainfdlbwever,
the total supply to Greytown increased over this same period leaving us unable to be certafrthe smart
meters drove thedecrease or if it was the increased rainfall

Average Monthly Usage

The average monthly usage was calculated for all meters which had a total volume reading on ttfedE
consecutive months. The average total usage for the entire trial was 520 litres/day/propgrt

The below graph shows the average daily total usage per month and the number of meters that had data
available (number connected to the network):

Monthly Usage Jan 2022-Feb 2023

0 ‘
Jan Jul Aug Sep Oct MNov Dec Jan Feb

Feb Mar Apr May Jun

g 8

2

g

Average Household Usage (litres/day)
[ £
8 g

g

Note: Total usage includesleakage. Further analysiscould allowfor legitimate usage to be calculated.
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Variables Impacting Average Monthly Usage Calculations

Seasonal changes

A typical season usage pattern is evident in the graph aboyé&owever, the high usage in JanuaryMarch 2022
may be influenced by the small number of meters installed in the early stages of the trial.

Total number of smart meters installed and connected to the network

As can be seen in the below graph, the numbewith usage data initially increased as the meter installations
were carried out and also as the network connectivity was improved.

Smart meter swap-outs

A small reduction in June and July can be noticed, and this can be attributed to the swap out of 50 base
meters with leak detections (vibration/acoustic sensor) meters. With additional data processing, this could be
allowed for in future calculations.

Smart meter removals

In the below graph a small drop in the number of meters with data from August 2022 can be nadeThis is
due to a minimal number of meters being removed at the request of the customer. This may also be due to
leaks between individual meters and the connecting pipework resulting in the service crew deciding that
replacing affected smart meters wittmanifolds and mechanical meters was the easiest repair option. This
reduced the number of smart meters installed, further impacting the usage data.

Number of Meters with Data Jan 2022-Feb 2023

u Installed Meters

Jam Fed  Mar Apr May lun Jul Ot Nov  Dec

2 2

g

Mumber of Meters with Usage Data
4 &
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Supply vs. Usage Observations

Usage during the trial was compared to the total volume of watesupplied to Greytown Thisis displayed in
the below graph.

Supply to Greytown vs Trial Usage
Average Daily Supply to Greytown (m?/day) =—@= Average Daily Usage During Trial (L/prop/day) Average monthly rainfall for Greytown (mm/month)
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Supplied by Landis+Gyr.

Since Greytown has very few commercial customerghe shape of the two lines in the graph can be expected
to be very similar and mirror seasonal variations. The Januaty April 2022 smart meter usage may be
influenced by the small sample sizehowever, the smart meters do appear to have had a smaller increase
between November 2022 and January 2023 than the rest of Greytown. This smaller increase coincides with
the delivery of monthly home reports, which were sent to residents signed up to participate in the trial. More
in-depth statistical analysis is required to confirm this apparent trend.

Rainfall vs Usage Observations

As expected, and as can be seen in the above graphusage has an inverse relationship to rainfall. It would
also be expected to have an inverse relationship to soil moisture content and a direct relationship to
temperature. These three factors all influence garden watering, which has a significant infleenon how much
water people use.

Key Findings
1 The data indicates that the usage of customers with smart meters installed reducehliring the trial.

1 The period of the trial saw higher rainfall than the previous billing period and may have contributed to
some of the reduction in usage.

1 Early detection, notification and repair of domestic leaks may be another factor that contributed to the
reduction.

1  The supply to Greytown however, remained consistent, with a very smalihcrease measured during
the same period
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6. Domestic Leak
Management




Methods and Measurables

Summary

Three main methods were used to detect domestic leaks during the trial. These were through the default leak
alarms, minimum night flow calculations (MNF) and vibration/acoustic (noise) sensor AUC (area under curve)
identification. On top of this, a Bl (bumess intelligence) platform and the customer portal provided the
opportunity for further analysis of the datgained through these three measurables/methods.

Default leak alarms

Typical parameters indicating householder usage vs leakage are dependent time usage patterns and
behaviours specific to each householderhowever, the minimum flow for a meter to start querying a customer
leak is five litres per hour. For instance, consistent usage showing at over five litres per hour over at&ur
period triggers the default customer leak alarm. If there are periods of no usage (or less than 5L of usage) at
any stage during the24-hours, the 24-hour timer resets.

Analytical software and tools can be used to track alarms over more than one day at a time. Thigyrreduce
the chances of false positives and, therefore, save network manager and water technician time and costs.

MNF used to calculate leakage

Minimum Night Flow (MNF) is a useful
measurement to estimate leakage. At a
District Metered Area (DMA) or agyregated
data level, it is necessary to subtract the
Legitimate Night Usage (LNU) to get an
estimate of leakage.However, a an individual
domestic property leve] typically, there are
periods during the night when thereis zero
flow. While measuring data flow at 30-minute
intervals rules out LNU, such as for usage
from washing machines or dishwashers set
on timers, there may still be other LNUnN
instances such as the use ofiutomated
garden watering systems continue
consistentlythroughout the night. It can be
expected that this type of LNU would not be
present on consecutive nights, particularly in

Greytown, where there is a restriction on only 1Mar22  1Jul22  1Nov22 1Mar23
using sprinklers on alternate days. e/t mEEE
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As 30-minute volume data can be analysed to identify likelgrivate side leakage patterndn the trial, it was
decided to use the Minimum Night Flow (MNF) calculated between 2am and 5anfny property that hadan
MNF of 5 litres/hour forthree consecutive days was considered to have a leak. This was spot checked by
visual inspection of the 3@minute volume data and all calculated leaks were found to have a pattern
consistent with leakage. A sensitivity analysis was undertaken to checkaifi MNF of 5 litres/hour for two days
or four days would make much differencelt was found that this resulted in a small increase (3.0%) and a
small decrease (1.9%) respectively, to the total calculated leakage volume. Since the change is relatively
small andan MNF of above 5 litres/hour for two days is likely to include some I¢ignate short-term high
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usage, it was decidedthree consecutive days of MNFof 5 litres/hour was the correct threshold to confirm
leakage.

When looking at the aggregated MNF data for the Greytown SM@a few trendswere noted. Firstly, there is an
increasein both MNF and the average daily flows as the number of meters installed and connected increases.
Secondly, one can see a drop in MNF when a significant leak has been repaired. Further details on how the
MNF has beenused in the Greytown SMThave been included in the Domestic Leak Management section
below.

Legitimate night usage used to calculate leakage

Legitimate Night Usage (LNU) is a very useful parameter to determine what percentage of MNF in a District
Metered Area (DMA) is likely to be leakage. Wellington Water has limited ability to determine LNidd the
smart meter trial, which provides 3@minute volumes, is a valuable tool to do so. The LNU was determined for
February 2023 and is shown in the grapielow.

Average Legitimate Night Usage for February 2023
@® Meter Average Trial Average Trial Median
40
35
)

25 °

20

LNU (L/hrfconnection)

2711
1219

27
249

Meters Ranked by LNU

The above-displayeddata is skewed by a few high night users (likely to be shift workers), as seen by the large
difference between the average and the median. A more idepth statistical analysis is required to get a
representative figure. The déa is, however, in the correct range when compared to national averages.

It has been concluded that further analysis will be required to draw any-@epth conclusions.Wellington Water
has commissioned The University of Auckland to undertake a more-iepth statistical analysis of the
Greytown Smart Meter Trial data.
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Domestic Leak Observations

Below are the placements andsizes of customer leaks which were identified during the trial.

Identifiable details redacted.

Supplied by Landis-Gyr.

Throughout the tral, 250 domestic meters were installed Of these, 105 meters generated aninimumof 509
leak alarms and 93 meters recorded 211 periods of leakage. There were 19 of these meters that did not
generate a leak alarm on 39 occasions. The ream for this is being investigated.

The volume of each leak can be approximated by taking the MNF and multiplying it by 24 hours to get a daily
volume. This daily volume can then be added for the duration of the leak to give a volume lost to leakage. Up
to 15 February 2023 a total of 8,638,000 litres were calculated as leakage. The total volume recorded by all
meters up to 15 February 2023 was 43,699,000 litres. Thigquates to private leakagebeing 19.8% of total
usage. As part of the sensitivity analysjghis would only increase by 0.59% ifwo days were used as the
threshold or decrease by 0.37% if four daysvere used, giving a high level of confidence that the domestic
leakage for all meters up to 15 February 2023 is around 20%.
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The W350 are an effective way to locate preexisting and newdomestic leaks.
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20% of flow measured by theSmart Meters during the Greytown SMwas determined to be domestic

leakage.

An automated process can be set up to automatically notify angustomers who have supplied an
email address about suspected leakage

This timely notification willead to severalleaks being repaired sooner than they may have been
leading to significantwater savings
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Network Leak Testing and Analysis

Summary

The Landis+Gyr W350 smart metersvere partially used for thé& network monitoring capabilities During the
trial, network leak detection methodologies were established through the implementation and analysis of
measurables inan attempt to gain insightsand conserve water.

As discussed in more detail below, networkeaks were identified during the trial through the analysis &¥350
base smart meterflow data and W350 base smart meter with acoustic sensomoise (or vibration) data.
Additional tools and methodologies can be used to manage the wider network, such as pressure and
minimum night flon(MNF) monitoring. As aleak has b be significant before itregisters as a pressure event
pressure data was notprimarily used to detect leaks during thetrial; however, it was acknowledged to be a
useful tool for overall network management.

Performance outcomes relating tcmetwork leak detection are tabled inPAppendix H, and information relating to
MNF for network leak detection can be found ilppendix S

Simulating a Leak

For testing purposes, he project team had planned to stage deak butdecided to hold off on it due to the
spring-summer water restrictions in Greytown at that timeA leak simulation @uld be carried out in the future
by following the below strategywhich would allow for thetesting of the efficiency of flow, pressure and
acoustic meterand sensorcapabilities. The following steps can be completed to achieve this:

1. Install a hydrant cap, with a ¥4tapping, on a fire hydrantin a convenient location (not in the road and that
can be drained to nearby stormwater)with W350 smart meters that have vibration sensors nearby

2.1l nstall x° copper pigbaethergmundléevele f i re hydrant t

w

Crimp the end of the copper pipe such that a flow of about litre per minute can escape out the end of
the copper pipe.

Install a length of PVQrainpipe from the end of the copperpipe to the stormwater network.
Open the fire hydrant in the afternoon and leave it to ruavernight
In the morning close the fire hydrant and remove the copper pipgthe drainpipe and the hydrant cap.

Check the AUC (Area Under Curve)score of the neaby W350 smart meters with vibration sensors.

© N o o A

If no increase in AUC score is detectedrepeat with a higher and a lower flow rate to determine what
effect that might have.

In contrast, a domestic leak could be simulated by turning othe outdoor tap at a property and letting the

water flow for a set durationIn lieu of carrying out anyleak simulatiors, Landis+Gyrprovided a leak data
observation report,which can be found inAppendix Kof this report.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report Page 48 of 170

(0]



Desktop Data Analysis

The Wellington Water Tableau and Landis+Gyr business intelligence (BI) platforms were usegtocess and
analyse network leak dataAutomations such as setting thresholdsand alerts, helped to initially refine the
data. Beyond this,discussions took place and areunfinished around how to further filter leak detection data in
an attempt to reduce instances of false positivesyhich may lead tomisplaced resource management Leaks
were manually reviewed on a caséyy-case basis during the trial. Howeverit was acknowledged thatthere is
potential to refine and, perhaps,automate this as an entirely analytical process.

Leak Observations

During the trial, often network leaks were identified through preexisting leak detection measures. Smart meter
data was thenanalysed for the purpose ofyenerating deeper insights into the leaksThis aralysis provided
useful insight foroverall network management It was determired that, in the future, smart meterswill be
usefulfor proactive network maintenanceonce appropriate systems (/integrations) and processes have been
put in place to do so.

Vibration sensor data registering high AUC scores 2 | Street details redacted.

Several network leak alarms and spikes in AUC scores were observerh four meters located onEast Street.
This prompted Wellington Water to send a crew out to validate whether a leak was present on the stréBte
crew attended the site on 15/1/2@3 but could not see any sign of a leak due to wet weather. A"visit was
completed on 31/1/2023 where a wet patch was noticed close to a stormwater sump. Excavation work was
ordered, and a leak was found coming from the 100mm asbestos cementater main, which was also

encased in the cement wall of the stormwater sump. Repair work was completdd repair the leak. Since this
repair, we have still observed periods of high AUC scores and network leak alarmsith arecommendation

for SWDC water techniciango complete a follow-up check on the street in case there are more network leaks
present.

Vibration sensor data registering high AUC scores

In the cases of network side leaks we have focused on in our analystbe primary trigger for
action/investigation has been repeated network alarms observed on several meters withire specific area.
While we have dserved instances of high AUC scores, we have naeen sustained periods of AUC scores
being observed in periods where a leak has been confirmeain-site and repaired. The recommendationis to

set up the right analytic processes to observe high AUC scoresver a 5-7 day period. This will assikin

filtering out external environmental factorssuch as periods of heavy rain or construction work happening near
vibration sensors which could pick up noisenot directly related to a leak. This is an approach adopted by
many other water utilities in order to filter data that could indicate a leak bejrpresent By utilising these
insights, water utilities can better manage field crews to attend sites with the highest likelihood of a leak being
present which helps to drive greater efficiencies when deploying field crews and providing reactive actions to
leaks before these are reported by customers.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report Page 49 of 170



Pressure sensor abnormality due to whole town outage

The W350 meter has the option for an integrated pressure sensor. By installing a pressure sensor at strategic
places in the network, the utility company or asset owner will have much better control of network pressure.
With pressure under constant surveillance, Wellington Water can operate closer to the minimymessure-
demand, thereby reducing operation costs, prolonging pipe life, reducing leakage ubsts, and energy
consumption within the supply network. Alarms are built in to warn of higland low-pressure events in near
real-time. This data can be used to analyse network pressure at different times of the day and seasons of the
year.

The pressuresensor does not require an additional battery. This makes for a very cesffective means of
monitoring pressure in the network.

For example, it was possible to easily identify the two periods where the Memorial Park Bared Water
Treatment Plantwere isolated, and the town was being supplied by the Waiohine Water Treatment Plant
through the PRV. An approximate 5m reduction in pressure was recorded between 25 April 2022 and 6 May
2022 and 21 May 2022 to 24 May 2022. In addition, it is possible to see theifference between the pressure
on Humphries Street upstream of the PRMvhich is receiving water from the Waiohine Water Treatment Plant
and the pressure on Humphries Street downstream of the PRWhich is receiving water from theMemorial
Park Bore and Water Treatment Plant

Pressure readings from two locations showing network changes:

WW%WQ —

Another example of the value of having meters that can record pressure in the network is the ability to identify
outages, such as the one that occurred between 12pm and 4pm on 31 August 202%een on all meters

except the one upstream of the PRV on Humphries Street. This confirms that the interruption to the supply
affected the entire network and was not just a localised is®.

Pressure readings from several locations showing a system outage
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Key Learnings
9 Acoustic sensors are a valuable tool for locating and gauging the intensity of network leaks

9 Analysis should be completed once the raw data is received to ensure theeters are not alerting false
positives

i Different pipe materials can impact the noise (AUC) levels and, therefore, should be taken into account
when investigating potential leaks

i Learnings relating to pessure sensormeters specifically include
- Ability to identify closed valves on the network.
- Provides additional network health monitoring and insights.
- Consistency in pressure acrosghe network 2 provide data to servea function.
- Future potential for hydraulic modelling angroactive maintenance

- Data provided by pressure sensors can significantly improve t i |abilityitoeuse@ata-driven
insights to maximise the health and performance of water pressure across their network, allowing for
greater proactive and reactive actons to occur while proviling a wealth of information that utilities
can use to inform future decisions on future Capex requirements to meet demand growth via more
accurate modelsdriven by data from smart devices.
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8. Comm unity
Engagement




Community Engagement Strategy

Summary

The trial implemented a variety of methods and additional technologies to deploy and introduce the smart
meters to the Greytown community. This included prérial, mid-trial and posttrial interactive communication
through letters, emails, portalaccess, telephone calls in-person conversations social mediaand surveys As
the overall deployment of key milestonesvas delayed throughout the trial, it was important to establish open
two-way communication between Wellington Water and the communitg list of communications initiativesas
detailed by the Wellington Water Communications teanis detailed in Appendix T. A high-level community
engagement timeline can be found iMAppendix U.

The communications and engagement strgegy were built around six central objectives. Thesewere:

1 Introducing smart meters and their mutual benefits to the community
1 Community engagement and trial transparency

9 Introducing a customer portalto the community:

1 Growing community understanding oind confidence innew water technology

9 Starting conversations around the mutual benefits of conscious water usage and leak management and
analysingthe impact on behaviour in response to this

1 Highlighting how valuable water is as a resource to the community

Themes were communicated iran attempt to increase the effectiveness of the trial while building trusind
providing new information Key communication themes included: personal data privacy, usage data privacy,
leak management, community member costs, community/council costs, sustaindity, technology accessibility
and knowledge accessibility. The messages communicated along with these themes are outlineddippendix
U. The TrialSolution Proposal document(Appendix B) listed customer recruitment and engagementas the
sixth and last key aredfor trial metrics, as tabled inAppendix H.

Engagement Risks and Opportunties

From a community engagement perspective, there were various risks acknowledged upfront which could
impact the effectiveness of the launch and implementation of the W350 smart meters and, subsequently,
platforms and technologies. These included:

Community concerns about usage and personal data.

1
1 Community perceptions around spending.
1 Technology and accessibility.

1

Launch timing around political announcements.
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On the alternate side, various opportunities were also noted, including:

9 Setting the scene (first smart meter project in the region).
1 Behavioural analytics insights for future projects.

1 Feedback for future projects.
1

Strategic knowledge in time for further governmental policy changes.

Key Engagement Methods

To achieve thecommunity engagement objectives, the following methods and activities were carried doy
the project team:

i Establishing overarching and consistent key messages

=

Having one main and central location for informatiowith links to other relevantweb locations
(https://www.wellingtonwater.co.nz/projects/greytowrsmart-meter-trial/).

Updating the website.

Providing a factsheet and frequenyl asked questions (FAQ) section

Inviting residents to a dropin session (Greytown Town Centre, November 2021)
Hand delivering preinstallation letters

Door knocking prior to installations

Providing a telephone number and email address for feedback drad-hoc queries.

Posting progress updates on social media

= =4 4 -4 -4 -4 A -2

Equipping South Wairarapa District Councilepresentatives (support officers and councillors) witlrial-
related knowledge and updates

=

Supporting South Wairarapa District Council with proacte/press releases and other updates

1 Inviting the community to preregister for the Advizzocustomer portal and later inviting them tdog into
the portal.

i Offering a customised portal experience throughhe completion of a survey on initiakign-in.

1 Sendingmonthly letters andor emails with usage informatiorand personalised tips(Advizzo monthly
home reports).

1 Sending separate apology letters for properties with intermittent or no network connectivity
1 Accepting community members not waning to participate2 pr ovi ng mul t i pd et o®t i ons f

I Sending a trial decommissioning letter to thank community nmebers for their participation and let them
know they will no longer have access to the portal and/or will no longer be receiving homeports.

i Facilitating a postpilot Advizzo customer surveyto provide an opportunity forcommunity feedback and
gain engagementinsights.
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Communications Materials

Installation Communications

It was important to keepthe community in the loop during installations so that they were aware of the works
about to be completed on or around their property and the impact this may have on their day. This also gave
the residents the opportunity to reschedule the installatioffiit was going to be an inconvenience.

The objectives of the installation communications are straightforward and include:

1 Keeping the householder up to date / letting them know someone may be within their property boundary
(if applicable)

i Giving the houselolder the opportunity to reschedule to a more convenient time
1 Ensuring that turning the water off at a particular time will not be harmful to anyone at a given time

As per standard protocols, community members were notified of upcoming esite work a fewdays prior to
beginning installations. This was primarily prepared by Wellington Water ahdnd-deliveredin letter form by
the Citycare Water technicians responsible for completing the egite work. The letter included information
about water turn procedures and implications, contact details for questions or feedback and general trial
information.

Wellington Water Website

Water PN

“‘ Wellington HelpDesk  Networkstatus  Projects

Projects | Greytown Smart Meter Trial

Greytown Smart Meter Trial

Overview Current status ‘ Background ‘ ‘ All Updates

More Investigations Whatys Happemng?

Smart Meter Technical Feasibility Study

<Backtoall projects
Full overview

The Greytown Smart Meter Trial is a pilot project testing the benefits of smart meter technology and its capability for a potential
larger scale rollout across the South Wairarapa region, should this option be considered by council in the future.

Thetrial included the installation and monitoring of 250 smart meters across Greytown, providing valuable information that helps
identity leaks and burst pipes. Trial participants also got access to a customer portal, where they could view their own water
consumption online.

Wellington Water are leading this project on behalf of South Wairarapa District Council.

The Wellington Water website provided a central location for trial information and links, making it easy for the
Greytown communiy to stay up to date.The website objectiveswere three-fold in nature:

I To have a central location for details and updates
1 To have a central location for external links
I To provide contact details for feedback

Refer to Appendix Wfor screenshots of the Wellington Watewebsite, which was stillvisible to the community
in early-2023.
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Advizzo Customer Portal and Communications

A critical aspect of thetrial included commissioning and providing a customer portal to Greytown residents.
This included sending a letter to invite the community to sign up for the portal in advance, an introductory
letter to start viewing usage in the portal, an optional survelp customise the user&experience, anonymous

neighbourly comparisons, personalised tips, monthly usage letters and emails and a final trial/portal
decommissioning letter.

My consumption history

@ Water une es

l.. ’“ T .M. My, b

Above is aconsumptiongraph from the Greytown portal Further portal imagesand a full analysis of the
Advizzo customer portalimplementation process including overarching portal objectives and methods of

localisation can be foundin Appendix X Results fromAd vi zz o and Wepodtirialqudtomar Wat er ®s
surveyare in Appendix L

You used approximately 47% more water than efficient homes

204 204

£,000 Liters

e Great
8,800 Liters

- @ Good
_ e

Using more than
average
& 500 Mres is equivalent 1o 245 showers or 114 baths

Who are we comparing you to ?

The most efficient 20 per cent of neighBours in your area with The average usage of neighbours in your area with 2 or mere

2 or more people people

Example ofanonymous neighbourly comparisons in the Greytowinial customer portalletters.
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Privacy

Due to the sensitive nature of the data being captured and displayed, various privacy considerations were
considered when launching the trial to the community. Thesprimarily included:

1 Householderdata sharing
It was noted that only owneroccupant data was known and stored, which proved to be an important
consideration when dealing with leaseholders or neowner tenancies. Workarounds, such as the
customised Advizzo login development and process, were enableda ensure that landlords? and the
likes2 were not privy to norowner-o ¢ ¢ u p eeal-tine® -dat a

1 Property buysell data processes
A process for automatically decommissioningoldowne@® r t enant s® data was not
analysis is requied. Likewise, a process for automatically onboarding new owners was not enabled.
During the trial, it was made known to thénouseholdersthat they were to get in touch if they were
moving out of a property to ensure that their data was not shared with addinal parties

i Sharing Advizzo customer portal neighbourly comparison data
As neighbourly comparisonswere based on similar households and similar living condition#,was
ensured thatthey were anonymous and taken from a substantial enough poaif properties.

1 Suppressed personal details
Coming into the trial, it was acknowledged that som&reytown householdershad pre-standing requests
to have their personal datasuppressed These householderswere excluded from communications
activities or were contacted directly to confirm at what level they could participate.

9 Optional opting out
Prior to the trial officially beginning and throughout the full duration of the trilouseholders were given
the option to opt out of the trial.

i Third-party contracts:
Third-party suppliers and subcontractors were only made privy to data once contractuabbligations
were made clearand agreements? to the legislative standarc® were signed.

Decommissioning Trial

Decommissioning the portal was threefold in nature, which involved having a clear timeline set out and shared
with the community, sending a final letter to community members, and facilitating a pesilot survey. These
three functions are detailed bebdw.

1 Upfront Timeline
From the point of the initial trial communications, the timeline was made clear; the trial would commence
on 1 January 2022 and conclude on31 December2023. As a result, the community were made aware in
advance ofthe conclusion date.

1 Final Letter
A final letter was sent with the last of the monthly home report, the December home report. The purpose
of this letter was to thank community members for their patience and participation and to let them know
that they will no longer have access to the poal and will no longer receive the monthly reports.

i PostTrial Survey
On Tuesday, 15 March, Advizzo deployed a survey to 58 trial participants ian attempt to understand
how the portal was received by the Greytown community. The criteria for sending tiseirvey were based
on those who signed up for the portal/trial and provided an email address as the preferred method of
communication. Appendix L contains the full survey, along vth additional Advizzo analysis.
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Key Learnings

1 As with any new technology and changes to infrastructure and/or related processes, the level of
understanding a community may impact howitisaccepted. et t i ng t he community know
they®-bmtyo the solution and make consciodasngor uncons
advocates, or -champions®, in the community would be

1 Initial trial communications took place at around the same time as wider councitmmunications around
increased rates were released. As a result, some members of the community opted out. A takeaway from
this is that time is important. It would be beneficial to plan the release of similar future projects amongst
other council communiations, milestones and projects.

91 Due to installation delays, there was a long period between initial communications being sent firel, in
September 2021, and following the end of the installations in June 2022 (with scheduled installations
concluding Apr i | 2022) . For future related projects, it is
to the portal is started nearer to the end of installations to allow for any unforeseen delays and to ensure
momentum is not lost.

1 Approximately 13% of metered homes had already signed up for the portal prior toonthly home reports
(letters and/or emails)being sent. Typically speaking, for Advizzo, portal activity at such a high rate does
not occur until after home reports have beersent.

1 Sophisticated behavioural analytics were able tbe achieveddue to the high completion rate of the pre
trial Advizzo online questionnaire (approximately 80% of those who signed up completed the
guestionnaire based on consumption habits and propeytinformation)

1 As meter data flow was validated and technical infrastructure was refinedjore Greytown residents were
able to view their usage in the portal and communications material (monthly home reports)

1 The platform and communications material alws utilityorganisations to better understand and engage
with their customers to attempt to reach core objectives, such as sustainable water usage

1 Regular home repors were not provided over an extendedperiod, so the project teamwas unlikely to
see a further reduction in consumption due to positive customer behavioural changesHowever, at a
high level,the Greytown communityappeared to bereceptive to smart meter technologiesand
information
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9. Closing Summary




As made evidentin this report, thetrial has helped the project teamand stakeholdersto better understand
opportunities, challengesand the level of feasibilityaround smart meter procurement,installations,data flow,
community deployment and leak analysisThe project success factors outlined in the chartedocument were
met, and the trialprovided constructive learnings while alsohighlighting areasrequiring additionalplanning
and analysis.Considerationsfor future project teamswho may beusing the trial as aplanning resource were
noted. The various learnings acknowledged during and following the trial, whicthave provided a deep depth
of knowledgelikely useful for future snart meterimplementation projects have been listed belowunder their
individual categories

Key Hardware Learnings:

1 Washers and thread tape are required to mitigate leaks within meter boxes

i To avoid requiring additional fittings, smart meters should be ordered with New Zealand standard
threading (11TPI).

9 Additional training should le provided to water technicians around technology and network connectivity.

1 The importance ofhardware-related data capture 2 serial numbers and meter reading$ should be
highlighted to the installation team.

9 Simple additional analyticsare recommendedfor domestic leakalarms.
9 Additional robust network leak analytics are recommended.

1 Analytical requirements are likely to evolve over time and be scalable.

Key Site Selection Learnings:

9 Adding a reminder for portalsign-up on calling cards worked to increasesign-up numbers.

1 Replacement of meters may not be possible without excavation at some locations if standard meter
boxes are used

9 The cost of installing meters that are surroundedypconcrete or asphaltwill be significantly higher As

meter boxes under asphalt or concrete are likely in drivable areas, traffic management may be required,

as well as additional care and costs around deconstruction and reconstruction. Ensuring a higtvés of
reconstruction on private driveways will be particularly important.

1 Ideally, when installing smart meters, jumbo meter boxes should be installed to ensutés possibleto
swap out meters or troubleshoot issues(/to be able to work with tools inside the meter boxyithout
requiring excavation

Key Physical Installation Learnings:

I Existing infrastructure impacts the viability of smart meter rollouts and the level of troubleshooting which

will be required.

1 A handover should be provided to the maintenance team to ensure they are familiar with thandling of
smart meters.

i Data capture software should be strategically selected to streamline processes and the flow of accurate

information.

1 Installing in the grass berm is relatively unobtrusivéowever, extra caution and planning will likely be
needed for installations in other areas.

i Forinstance, installations in busy or drivable areas may require additional traffic management,
installations under asphalt and concrete may require extra reestablishment wor&nd installations inside
of property boundaries may require additional community engagement.

1 The smart meter installations differed in requirements and process from mechanical meter installations.
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I Time should be factoredinto training installation teams on digital processes while emphasising the
importance of accurate and timely installation data capture due to the impact this has on the wider data
flow process.

i1 There is little difference in time and effort required between installimyechanical and W350 smart meters
in properties without an existing manifold styled TOBY. It may make sense to install smart meters at new
build properties.

1 More work is required to swap a mechanical meter with a smart meter than there is to swap a
mechanical meter with another mechanical meter. However, when considering time and effoangoing
maintenance and meter reading requirements should also be considered.

1 Barcode scanners should be used to accurately capture numerical data and to avoid doublandling,
such as through the typingof serial numbers from photographs and possible data entry human errors.

9 Verification photos should still be taken in addition to data entered directly into the chosen central
software. This will allow for any discrepancie® be investigated by simply checking the photos.

Key Network Connectivity Learnings:

1 Installation and data capture delays result in network connectivity delays, which may impdatther data
flow and/or community engagement.

1 Environmental factors unique to a township being installed at can impact meter connectivity and should
be assessed on a locatiorby-location basis.

9 Allocating time for installation and connectivity troublestaiing is recommended to ensure further data
flow and community engagement is not impacted.

1 Meter connectivity impacts community visibility of dataand therefore, it is important to set realistic
expectations with homeowners when rolling out smart meterand related technology.

9 Cellular towers should be commissioned to support NBoT in advance of rollouts.

T Network providers may be able to adjust the -cell ® t
support the environmental requirements of installecheters.

1 Most NB-loT meters will connect reliably and daily.

1 Intermittent network connectivity should be expected for a small number of NBT smart meters due to a
variety of environmental considerations.

1 On two occasions meter boxes were flooded which interrupted the network connectivity Additional
research is recommended around ways to prevent this in the future in the event of unforeseen
environmental conditions.

1 For a likely small number of meters unable to connect over the NBT network, manual readswill be
required. Field crewshave found that the existing version of smart meterts sometimes more challenging
to read than the existing mechanical meters. It was suggested that driviey RFI could be used in
combination with smart meterg? for sites unable to achieve connectivity to eliminate the need for
manual meter readings.
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Key Data Flow Learnings:

i1 There are important privacy considerations when it comes to sharing usage data with householders, as
only those using the water should be privy to usage data.

9 There is still work to be scoped around changes in propertgwnership and tenancies.
i Third parties working with householder data should be trusted and verified.

1 Smart meter installations transform daily tasks and roles through changes in data collection and
management processes.

1 Having half smart meters installeédnd half mechanical meters installed means that two separate systems
and processes need to be carried out to capture readings and manage leaks in one township. Installing
smart meters would reduce the need for separate processes and site visits.

9 Prior towider rollouts there needs tobe robust processes in place to accommodate the above learnings.

Key Data Handling Learnings:

1 There are important privacy considerations when it comes to shing usage data with householders, as
only those using the water should be privy to usage data.

9 There is still work to be scoped around changes in property ownership and tenancies.
9 Third parties working with householder data should be trusted and verified

I Smart meter installations transform daily tasks and roles through changes in data collection and
management processes.

1 Having half smart meters installed and half mechanical meters installed means that two separate systems

and processes need to be cared out to capture readings and manage leaks in one township. Installing
smart meters would reduce the need for separate processes and site visits.

9 Prior to wider rollouts there needs tobe robust processes in place to accommodate the above learnings.

Key Domestic Usage Learnings:

i The data indicates that the usage of customers with smart meters installed reduced during ttréal.

9 Thetrial period saw higher rainfall than the previas billing period and may have contributed to some of
the reduction in usage.

i Early detection, notification and repair of domestic leaks may be another factor that contributed to the
reduction.

1 The supply to Greytown however, remained consistent, with avery small increase measurediuring the
same period

Key Domestic Leak Management Learnings:

1 The W350 are an effective way to locate prexisting and new domestic leaks

1 20% of flow measured by the Smart Meters during the Greytown SMT was determined to be domestic
leakage.

I An automated process can be set up to automatically notify any customers who have supplied an email
address about suspected leakage

9 This timelynotification will lead to several leaks being repaired sooner than they may have bedeading
to significant watersavings
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Key Community Engagement Learnings:

1 As with any new echnology and changes to infrastructure and/or related processes, the level of
understanding a community may impact how itisaccepted. et t i ng t he community know
t h ey intolihe goltion and make conscious or unconscious changes tteir behaviour. Having
advocates, or -champions®, in the wolousnmunity woul d be

T Initial trial communications took place at around the same time as wider council communications around
increased rates were released. As a resulisome members of the community opted out. A takeaway from
this is that time is important. It would be beneficial to plan the release of similar future projects amongst
other council communications, milestones and projects.

9 Due to installation delays, theravas a long period between initial communications being sent preial, in
September 2021, and following the end of the installations in June 2022 (with scheduled installations
concluding April 2022). For future related projects, it is recommended thatthe c a | | to action® t
to the portal is started nearer to the end of installations to allow for any unforeseen delays and to ensure
momentum is not lost.

1 Approximately 13% of metered homes had already signed up for the portal prior to monthly honmeports
(letters and/or emails) being sent. Typically speaking, for Advizzo, portal activity at such a high rate does
not occur until after home reports have been sent.

1 Sophisticated behavioural analytics were able tbe achieveddue to the high completionrate of the pre-
trial Advizzo online questionnaire (approximately 80% of those who signed up completed the
guestionnaire based on consumption habits and property information).

1 As meter data flow was validated and technical infrastructure was refined, m®oGreytown residents were
able to view their usage in the portal and communications material (monthly home reports).

1 The platform and communications material allows utility organisations to better understand and engage
with their customers to attempt to rech core objectives, such as sustainable water usage.

1 Regular home reports were not provided over an extended period, so the project teawas unlikely to
see a further reduction in consumption due to positive customer behavioural changedlowever, at a
high level the Greytown communityappeared to bereceptive to smart meter technologies and
information

In additionto the above learnings, \arious smart meter benefits were noted during the trial, includinghe
potential for longterm resourcing cost benefits,timely identificationof domestic leaks and more optimised
leak management and billing processs. Additional benefits includedmproved knowledge ofnetwork
management andleak analytics? including customer usage, minimum night flovand legitimate night usage?
a better understandng of pressure andvibration (@coustic) sensor capabilitiesand an opportunity for reduced
human errors through data capture Smart meterswere also found to increase the opportunity for positive
two-way communication, enabling effective and transparentinformation sharingwith a community.Ultimately,
the trial has provided insight into what darge-scale rollout could entailand has highlightedthe benefits o
installing smart meters over traditional mechanical metersvhile also highlightingareas requiring further
research and analysis

Consideringthe above learnings and acknowledgementsthe project team agreed that itwould be beneficial

to have a longertrial period to capture additional insightsContinued analysis of thealready installed
Greytownmeters may serve this purposdo an extent However, a larger scale trial,encompassingan entire
DMA, would allow for theability to measure changes in consumption of customers who have regular access to
their data against a control group who don'tA larger scale trial may also provide additional context around
how guantity may impact per unit pricinghow timing and pre-exploreto similar technologymay impact levels
of uptake and how different environmental considerations may impaatonnectivity, among otherareas of
analysis. Therefore, the project team recommendsadditional analysis of the existing installed smart meters be
carried out, as wellas further desktop research intodata flow anddeployment strategiesprior to a larger scale
smart meter roll out
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10. Appendices




A: Project Charter

Redacted? contains commercially sensitive information relating to third parties.

B: Solution Proposal

Redacted? contains commercially sensitivanformationrelating to third parties.

C: Mid-Trial Lessons Learnt2 Global Pandemic

Internal supply chain / freight disruptions

Summary of impact:

Actions taken inthe trial:

Future recommendations:

As a result of the manufacturing and configuring process taking place in Chine
Australia, and New Zealandthe installationstart date was pushed back. This
impacted the entire trial, as dataflow anccommunity onboarding rely on the
meters being installed.

Airfreight was arranged to speed up the delivery process. A technician was on
standby to commence installations as soon as the meters arrived.

To avoid similar delays in the future, hardware can be ordered prior to
confirming progect dates.

Team resourcing

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Citycare Water @

COVID-19 restrictions meant that installation resource could not be
guaranteed due to the unpredictable nature of the pandemic and isolation
rules. This resulted in having just one technician available for most of the
installation period.

The project became agile in nature tallow for the unpredictability of the
installation timeline. As soon as a second technician was available, they were
assigned to the project.

In the future, it would be beneficial to allow more time for installations.
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Community notification / water  shut-off notifications

Summary of impact:

Actions taken inthe trial:

Future recommendations:

The standard public notification procedure to advise the resident of watehut-
off was not possible due to COVIBL9 restrictions. An alternative was put in
place; however, there was a risk that some residents could still be unaware of
their water being shut off.

To avoid faceto-face interaction between thetechnician and residents, the
project team prepared a letter to «L
the installation. The technician was asked to knock on the door at the time of
leaving the letter but to walk away immediately after knocking.

If budget and timeallow, additional communications could be deployed in
advance.

D: Mid-Trial Lessons Learnt? Data Integration and Management

Aggregated data / duplicates

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Delays were experienced in getting the required data through to Advizzo and,
as a result, setting up the customer portal for onboarding.

Any partial downloads of data werecross-referenced and deleted, leaving only
the full downloads of data available to be provided to Advizzo.

Replicate the solution.

Data variances / incremented vs aggregated data

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Citycare Water @

Landis+Gyrexplained that the 30minute meter data is set to round down to
the nearest litre. This replicated over multiple reads adds up to a noticeable
amount. The aggregated data total ishowever, accurate. This impacted how
the data is being treated and processd.

It was agreed that this would not materially affect customer usage data or
patterns and that billing would be based on the aggregated data.

No change to what has been done. Landis+Gyr have mentioned a future firmware
upgrade willround the data up instead of data, which should remove the error.
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Software for installation data capture

Summary of impact:

Actions taken inthe trial:

Future recommendations:

There were delaysin matching the serial numbers and address/customer
codes (for Advizzo) because of the installation platform used. This was due to
not using a barcode scanner initially (photos of serial number only) and the
double handling of data betweea Fulcrum and Survey123.

A barcode scanner was used at the end of the installations to save
doublehanding and help avoid human error through the doublehanding of date

Data can be entered directlyinto Survey123.

Network coverage / unsuccessful transmissions

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Customer data access

Coverage was checked onsite (during the Discovery Phase) and indicated tha
all meters should be able to communicate through the Vodafone N®T
network, yet connection issues are evident after installations. A number of
residents are unable to view all pany meter data, impacting their ability to
participate in the trial.

Network changes were made at a cell tower level bizandis+Gy/Vodafone.
Continued network issues persistedLandis+GyrModafone are preparing to
create a service map of the entire township.

Include testing from inside the meter boxes. Map townships for coverage, by
the network providers, prior to choosing a provider.

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Citycare Water @

With onlyratepayer data stored, the standard Advizzo onboarding process
would only allow for the reach of homeowners and not tenants leasing the
property in the area.

A new onboarding solution was developed with Advizzo, where a residiecan
sign in using the address and associated unique ID.

Continue with the new solution.
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E: Mid-Trial Lessons Learnt2 Hardware Specifications

Meter threading capability

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Valves

It was discovered thatstandard European threading specifications vary from
New Zeal and®s. Thi s r étereatirng®eaig semt instead
of meters with 11TR threading (New Zealand standard).

Tails were ordered to work as an adaptebetween the meter andthe existing
pipe network. The remainder of the project meters were customised (during th
manufacturing process) to have 11TIPthread.

It is recommended todo site-specific research related to threading. For future
orders, ensure you opt to have the threading customised. 11 TPI (threads per
inch) isthe NZ standard

Summary of impact:

Actions taken inthe trial:

Future recommendations:

Meter box dimensions

To install the inline metersthe existing mechanical meters and manifold
needed to be removed due to meter box sizing constraints. This meant new
valves needed to be purchased, increasing both installation costs and time.

Valves were purchased for all 250neters, and replacing the valve was a
standard part of the installation procedure.

Landis+Gyrmeters now come with the option for integrated valves. This optior
should be ordered in the future to save on costs and time.

Summary of impact

Actions taken inthe trial:

Future recommendations:

Citycare Water @

Tails were installed at all 50 of the interim base/vibration sensor sites, ywehen
it came to the time of retrofitting (from within the box.e., without excavation)

it proved difficult to remove some of the meters due to the tight space within
the box differences in meter box sizes.

The technician wasadvised that if too difficult to remove an interim base meter
they could retrofit another of the base meters in this place. An error occurred i
removing six pressure meters instead ofix base meters.

Including detailedmeter box sizing for each of the meter boxes would help witt
future scoping.
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F: Mid-Trial Lessons Learnt2 Stakeholder Management and Deliverables

Council billing data

Summary of impact: A main deliverable of this project was to provide the council with all meter
reading data to incorporate in time foend-of-financialyear billing. All reading
data was not collected atthe time of meter removal. As of July 2022, not all
meter data hasbeen located and recorded.

Actions taken inthe trial: ~ As many removed meters as possible were relocatedind the readings were
recorded.

Future recommendations: Ensure processes are followed so that visible meter readings are recorded at
the time ofremoval.

International project team

Summary of impact: Time zones influenced when we could hold meetings and schedule
deliverables. Additional -wasatsarequired. r

Actions taken inthe trial:  Meetings were scheduled outside of normal business hours, and email was
used as the preferred mode of communication in some instances.

Future recommendations: Project teams should be aware of and agree to the timeelated implications of
an international project team.
Additional time for business analysis should be added to tHeeginning of a
project plan to adapt and localise processes and products to best fit a New
Zeal and -market ®.
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G: Mid-Trial Lessons Learnt2 Community Engagement

Installation updates

Summary of impact: Installation dates initialllcommunicated to residents did not account for supply
chain delays, meaning residents were less informed.

Actions taken inthe trial:  Residents were kept updated by the Wellington Water Communications Team

Future recommendations: Prepare regularupdates in case of delays.

Customer portal usage data

Summary of impact: Due to network connectivity, several meters did not transmit data, resulting in
residents being unable to see their usage data in the customer portal.
Residents with meters not connecting to the network will have to be excluded
from the trail.

Actions taken inthe trial:  The communications team are preparing apology letters for residents with
partial or no data.

Future recommendations: A more comprehensive networkrelated discovery, particularly in townships not
currently using an NBIoT network. This may impact the choice of network
provider. Preparation of communications material for all possible scenarios.

Customer portal / neighbourly comparison restrictions

Summary of impact: Neighbourly comparisons are only visible after at leagine month of data flow
from a particular meter. When initially signing up, not all trial participants will
have accessto the neighbourly comparisons feature.

Actions taken inthe trial: A - h orhedsage a® been arranged to display where the Neighbourly
Comparisons will sit in the portal until enough data has been collected for the
meter/resident.

Future recommendations: An additional phase for postinstallation/data flow would allow for more time to
troubleshoot hardware and monitoreal-time network capabilities. This
additional time will allow be beneficial for gathering data.
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H: Trial Metrics

The below trial metrics were outlined as a requirement in the Trial Proposal documentation.

Project Metrics Responsible Frequency of Data Capture Trial Outcome
Party

Economic Metrics

Cost of installation including different types and locations Citycare Water Once Suppressed inthe report 2 commercially sensitive

Average time required to instalmeters Citycare Water Once 30-minutes

Cost components: Meter (including software and freight), Citycare Water Once Suppressed inthe report 2 commercially sensitive

manifold, lalour and material costs

% of complex installations found in the trial and the Citycare Water Once Percentage TBD Installation costslargely

installation cost remained the same,as additionalworks (i.e., leak
fixes) were charged via a separate maintenance
contract.

Project management cost Citycare Water Once Suppressed inthe report 2 commercially sensitive

1. Meter Performance Metrics
% of time meters fully functional

1 Flow LandistGyr 2 Dean | Monthly during trial 94% Average
I Pressure Landis+Gyr2 Dean | Monthly during trial 95% Average
i Vibration Landis+Gyr2 Dean | Monthly during trial 95% Average
1 Temperature Landis+Gyr Monthly during trial 94% Average
1 Telemetry Landis+Gyr Monthly during trial 94% Average
Meter Failures (counts) 2 terminal failure and intermittent failure
i Electronic Landis+Gyr Monthly during trial 2
9 Ultrasonic flowsensor Landis+Gyr Monthly during trial 0
i Pressure sensor Landis+Gyr Monthly during trial 0
i Vibration sensor Landis+Gyr Monthly during trial 0
i Battery Landis+Gyr Monthly during trial 0
1 Communications Landis+Gyr Monthly during trial 0
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Instances or % measurement error
1 Flow
I Pressure
i Vibration
2. Consumer consumption behaviour metrics

1 Average residential consumption (L/hh/d) during
different stages

1 Before trial (July 20202 June 2021)

9 During the trial (April 20222 March 2023)

T Atfter trial

Average residential consumption for different types of
properties (bedroom number, kitchen units, gardens etc.)

1 Average residential consumption for participants of the
trial who are provided withthe Advizzo platform in
comparison with a control group (no platformpne-way
communication only)

3. Meter communication performance
Signal
1 % time adequate signal for data transmission
1 Frequency ofdropouts (average per meter per month)
1 Average drop-out duration per meter
Network outages during trial
1 Frequency
9 Duration

Not applicable
Wellington Water
Wellington Water

Wellington Water

Wellington Water

Wellington Water
Advizzo

Wellington Water

Landis+Gyr
Landis+Gyr
Landis+Gyr

Landis+Gyr
Landis+Gyr

Monthly during trial
Monthly during trial
Monthly during trial

Weekly(data only available as
average duringthe billing
period, not weekly)

Weekly or as required

Weekly

Once

Per month during the trial
Per month during the trial
Per month during the trial

Per month during the trial
Per month during the trial

Data capture rate (data points received by server compared with theoretical data production)

1 Average per meter
T Overall

Citycare Water @

Landis+Gyr
Landis+Gyr

Once

Once

Not applicablefor trial
Not applicable
Not applicable

598 L/hh/day

477 L/hh/day (reduction may bethe result of
80.5% higher average monthly rainfall over this
period)

Not applicable
The samplesize was too small

The samplesize was too small to have a control
group

99.9%
3.4 Failed Connections
0.9

51

Greytown Smart Water Meter Pilot | Final Report | Page of 170



Data transmission

T % first attempt success Landis+Gyr Once 85%
1 Average delays per metemper month Landis+Gyr Once 3.4 Delays
1 Average duration of delays Landis+Gyr Once 3.8 Days of Backlog

4. Leakage detection metrics
Private leakage identified during the trial

9 Private leaks identified (count) per meter Wellington Water | Per month duringthe trial Further analysisis required to be able to report this
as per meter per month however, up to
15/02/2023, 211 separate leaks were identified o
93 out 0f 295 meters atan average of 0.72
leaks/meterand 18.8 days of leakage per metefor
allmeters or an average of 59.6 days of leakage pel
meter for the 93 meters that recorded leakage

i Total leakageacross installations (kL) Wellington Water | Per month duringthe trial 8,638KL (calculated astotal to 15/02/2023, further
analysis required to calculate this as a pemonth
figure)

i1 Average leakage per customer With confidence Wellington Water | Per month duringthe trial Further analysiswas required to get confidence

intervals) (L/hh/d) intervals, preliminaryanalysis indicated about 20%

of measured flow was @mestic leakage The
average leakage per meter per day was calculated
as 1,559L/hh/day when the meter was leaking
with the maximum recorded leak reaching
40,368L/hh/day.

i Private leaks notified tahe customer Wellington Water | June & Nov 10 & 13

i Private leaks verified bya customer Wellington Water | Per month duringthe trial N/A

9 Private leaks repaired bythe customer Wellington Water | Per month duringthe trial N/A

i Total water saved from private leak identificatioand Wellington Water | Once at the end of the trial N/A
repair (kL)

1 Average savings from private leakage repair (with Wellington Water | Once at the end of the trial N/A
confidence intervals)(L/hh/d)

1 Average legitimate night use (24am) (L/hh) *this is the | Wellington Water | Once at the end of the trial 2.711

actual period used for MNF
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Network leakage (using *vibration sensors, only a limited area)
*Retrospective analysis of leak sensor data due to the sample size installed being small (most effective way)

1

=A== | =

Network leaks identified (count)

Network leaks notified toWWL

Network leaks verified byWwL
Network leaks repaired byWWwL
Reduction time in identifying leaks

Total water saved from network identification and repail
(kL) (WWL)

Reduction in network flows (WWL)
Change in CARL (WWL) and ILI

Estimated reduction in water consumption over the
course of the trial (with confidence intervals) (L/hh/d)

5. Customer Recruitment and Engagement

=a | =2 ===

Number of customers approached by letters

Number of customerswho requested additional
information

Number of offersnot accepted (number of optout) and
reasons for optout

Number of completed pretrial surveyguestionnaires
Portal engagement

Total participants
Options selected
Tips provided/acknowledged

Number of posttrial surveys completed

Citycare Water @

Wellington Water

Wellington Water

Wellington Water
Wellington Water
Wellington Water
Wellington Water

Wellington Water
Wellington Water
Wellington Water

Wellington Water
Wellington Water

Wellington Water

Wellington Water
Advizzo

Advizzo
Advizzo
Advizzo

Advizzo

Per month duringthe trial

Per month duringthe trial

Per month duringthe trial
Per month duringthe trial
Once
Once

Once
Once
Once

Once
Once

Once

Once
Once

Once
Once
Once

Once

There are example cases mentionedn the
Network Leakage Management section.

Not applicabk 2 no way to measure withirthe
scope of the trial

Not applicable
Not applicable
Not applicable
Not applicable

Not applicable
Not applicable
Not applicable

369 initial letters deployed
Approximately30-40 for the duration of the trial

59 pre-trial; of this, 16 letters were returred to the
sender. Two during trial

69 (95%)

346 customers set up onthe platform
242 customers engaged proactively (70%)
73 customersset up anonline accourt (30%)

250 trial householders
Not applicable
1 (0%)

18 of the 58 customers the survey was sent to
(30%)
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I: Procurement Methodology 2 Meter Types

Make Model Quantity Procurement Methodology

Landis+Gyr W350 Base Flow 205 Included the maximum number of base flow meters able
to be purchased within the project budget.

Landis+Gyr W350 Base Flow 45 Initially assessed to be the preferred number of pressure
with Pressure sensors, budget permitting, to bestrategically installed
Sensor throughout Greytown.

Landis+Gyr W350 Base Flow 50 Initially assessed to be the preferred number of acoustic
with Acoustic/ sensors, budget permitting, to be strategically installed
Vibration Sensor throughout Greytown.

J: Site Selection

Below are the wider trial site selection criteria and process:

Step Stage Process and Justification

1. Desktop discovery All Greytown properties with existing tobysdentified through
desktop research carried out by Wellington Water in 2021. The
main road was excluded due to the complexities (traffic
management etc.) of being a state highway. This came to a list ¢
a total of 490 properties which was provided to Cityare Water.

2. On-site discovery Citycare Water received the list of 490 properties and began an
on-site discovery in July 2021, whereby any meters which were
installed in concrete or asphalt driveways or which had another
restriction were removed.

Sections ofstreets which had TOBYs under asphlt or concrete
were ruled out due to the large costs associated with
reinstatement and the disruption smart meter works may cause.

This process brought the total number of applicable properties
down to 354 properties. Citycare Water passed the updateddit
on to Wellington Water.

3. Community engagementday A community engagement day was organised by Wellington
Water and held at the Greytown Public Library in September
2021. During the event, the community were given the
opportunity to not be included in the installation process and
wider trial. Through this the list of applicable trial properties was
reduced to 311 properties.

4, Community letters Letters were sent to the applicable 311 properties by Wellington
Water in September2021. In response, some recipients
responded, requesting not to be includedin the installations/trial.
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This brought the total of applicable properties down to 294
properties.

5. Project budget refinement Wellington Water reviewed the project budget andwas able to
confirm that 250 smart meter installations/properties, and their
subsequent data flow, could be supported. With thigh mind,
preferred streets were identified, and 250 propertiesvere
selected.

Refer to the below sections suksections for more hformation on
street selection criteria and site selection by meter type (base
flow, base flow with pressure sensor and based flow with
acoustic sensor).

Selection by meter type:

Consideration Quantity  Selection Methodology

Base Flow Meter 205 Base flow meters replaced mechanical meters to capture
usage data totals and, therefore, could be installed at any
properties which met the trial site selection criteria.

Base Flow Meter with Pressure 50 Landis+Gyrrecommended the pressure sensor meters be
Sensor installed at the end of the network/pipes and/or around
intersections. To be completed.

Pressure sensor locations were selecteth a way to
ensure that there was at least one meter that could
measure pressure béween each isolating valve.
Therefore, a level of network management analysis was

required.
Base Flow Meter with 45 Landis+Gyr recommended the acoustic sensor meters be
Acoustic/Vibration Sensor installed at properties along one street, with gaps no
greater than 50-80ms between each sensor. To be
completed

Two streets were selected for the acoustic (/vibration)
sensor installations to ensure suitable spacings were
achieved. Therefore, a level of geospatial analysis was
required.
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K: Landis+Gyr PostTrial Leak Analysis Report

Wellington Water

Greytown Smart Meter Trial

Leak Data Observations Report

April 2023

COMMERCIAL IN CONFIDENCE
Landis+Gyr’s analysis In this report is strictly commercial in confidence. No port of this response shall
be disclosed without the express permission of Landis+Gyr.
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‘Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report we"ingto n

Water

Overview

The Greytown Smart Meter Trial was a pilot project to test the potential of digital smart meters over and above
the basic mechanical meters by measuring and recording private leaks, network leaks, network pressures, and
water usage trends. The other aspect of the trial was to understand consumer behavior and promote customer
engagement by providing meter consumption and event infarmation in real time over the internet. Wellington
Water Limited is the business owner acting on behalf of the South Wairarapa District Council.

The trial involved the installation of Landis+Gyr W350 smart meters in about 250 households across Greytown
in the South Wairarapa region. About 155 base meters, 45 pressure meters, and 50 vibration meters were
installed across Greytown by City Care Water starting mid-December 2021 and completed in mid-June 2022.

Greytown Trial Key 5tats

s Trial Period: 1% June 2022 to 31% December 2022,
= 250 Landis+Gyr W350 meters installed across Greytown, split between the following meter variants:
o 155 Base Meters
o 45 Pressure Meters
o 50 Vibration Meters
s 44 private leaks identified up to August 2022, with an estimated volume of 4,234m? for this group; this
equates to 24% of likely water savings potential for Wellington Water.
s 1 network leak identified/repaired in September 2022
= Insights derived from the pressure sensor data provides greater ability to identify outages within the
network, for example an outage event occurred in August 2022, seen on all meters except the one
upstreamn of the PRV on Humphries Street. This confirmed that the interruption to the supply affected
the entire network and was not just a localized issue.
Leak Data Report Purpose

This leak data observation report provides analysis of a selected list of leaks identified and repaired by
Wellington Water. The report covers nine customer leaks and two network leaks, which was on a service pipe.
The report also notes that leaks were identified either via daily monitoring of smart meter data or through
customer reports. The report aims to identify any data trends in the historical data that could have resulted in
earlier leak identification and resolution. Ultimately, the analysis will assist in informing future strategies and
processes of Wellington Water.

Leak Report Learning Outcomes

Gaining insights on customer and network leaks requires the effective utilization of data analytics to maximize
insights from smart water meter data. Abnormal data values, such as high AUC scores, are essential to make an
informed determination on whether a leak exists in the network.

Key Customer Leak Learnings: Focus on observed increases in water flow usage over several days and customer
leak event alarms.

Key Network Leak Learnings: Focus on consistently high AUC's scores over several days, and network leak
alarms and sample heard scores.

These insights inform site visits to verify the presence of a leak and then fix it. It is crucial to remember that leak
sensors are listening for "Noise" in the network, which could be affected by environmental factors such as
roadworks or other activities that produce vibrations/sounds. Therefore, analyzing data from smart water
meters correctly can significantly reduce water loss and lead to efficient management of the water network
system. In addition, the continued roll out of smart water meters across the network will continue to improve
the ability to observe and respond to customer and network leaks.
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report we"ington

Water

'al Ty R o~ Lo
Customer Leaks

Meter Serial Number:| Serial number redacted.

| Latitude, Longitude and Serlal Number & Meter Type

Serial number and street
name redacted.

Serial number redacted.

Street nameredacted.

- Street name redacted.

veervations for WMeter Serial Number:| Serial number redacted.

e Steady increase in water flow readings from Aug-22 to 13/9/2022 when the leak was repaired.

e The customer alarm on 4/8/22 occurred prior to the steady increase noted above, possible indication of
when the leak started.

Serial number redacted.

No real insights are available for this particular customer leak, aside from the increase in daily water usage
observed on the water flow readings graph.
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report we"ington
Water
Water Flow Readir
Sa:mba&m!m o Serial Pase) ® Serial |eak)
number number
redacted. redacted.

-! 3K

i

;

¥

“uzw Sep 2022 Nov 2022 Jan 2023 Mar 2023
Date
Serial
' Max Daily Flow Rate Readings number
| Serial Number & Meter Type ®) } hase) o] redacted. |eaw
. Serial
number
redacted.

'! 0

L

2

;

-

10

°umz Sep 2022 Now 2022 Jan 2023 Mar 2023
Date
Water Meter Customer Leakage Alarm
Date Customer Leak Alarm Serial Number & Meter Type
(1=Alarm Trigger)
Thursday, 4 August 2022 1 50 - Base)
Thursday, 1 September 2022 1 . 50 - Base)
Serial
numbers
redacted.
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report WG"ington
Water

Meter Serial Number:| Serial number redacted.

Latitude. Longitude and Serial Number & Meter Type

Street name redacted.

Serial number redacted.

Serial numbersredacted.

fvations for WMeter Senal Mumber | Serial number redacted.

e Leak was existing when meter was installed in April 2022 and is currently around 12L/hr
* Minimal observations available given the leak existed prior to when the meter was installed, and we
don’t have visibility on prior usage patterns/behaviors.

Serial number redacted.

No real insights are available for this particular customer leak, aside from the increase in daily water usage
observed on the water flow readings graph.
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

| Water Flow Read

Serial Number & Meter Type ®

Serial
number
redacted.

fase) &

Serial
number
redacted.

Leak) ®|

Serial
number
redacted.

Leak)

| Max Daity Flow Rate Readi Serial Serial
Serial Mumber & Meter Type 8| Garig] B s NUMbDEr Lo number
number redacted. redacted

» redacted
3
2
56
i
i |
fe i N X
E 20 .' 1 (]

N
' |
Iad)
® i 2022 Sep 2022 New 2002
Date
Water Meter Customer Leakage Alarm
Date Customer Leak Alarm  Serial Number & Meter Type
(1=Alarm Trigger)

Friday, 2 September 2022 1 Base)
Tuesday. 6 September 2022 1 Leak)
Thursday. 8 September 2022 1 Serial Base)
Friday, 2 December 2022 1 Base)
Tuesday. 6 December 2022 4| numbers | .
Friday. 6 January 2023 1| redacted. | e
Wednesday, 18 January 2023 1 Base)
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report we"ington
Water
Sample Heard Scores
Date Sample Heard  Serial Number & Meter Type +

= Score

Saturday. 11 March 2023 - Leak)
Friday. 9 December 2022 - Leak)
Tuesday. 6 December 2022 - Loak)
Wednesday, 2 November 2022 - Leak)
Monday, 24 October 2022 - Leak)
Sunday, 23 October 2022 - Leak)
Saturday. 22 October 2022 - Leak)
Friday, 21 October 2022 - Leak)
Thursday, 20 October 2022 - Leak)
Wednesday, 19 October 2022 - Leak)
Monday. 17 October 2022 - Leak)
Sunday. 16 October 2022 - Leak)
Saturday, 15 October 2022 - Leak)
Friday, 14 October 2022 - Leak)
Thursday. 13 October 2022 - Leak)
Tuesday. 11 October 2022 - Leak)
Monday. 10 October 2022 - Leak)
Saturday, 8 October 2022 - Leak)
Friday, 7 October 2022 - Leak)
Wednesday, 5 October 2022 - Leak)
Sunday, 2 October 2022 - Leak)
Saturday. 1 October 2022 « Loak)
Thursday. 29 September 2022 - Leak)
Wednesday, 28 September 2022 Serial - Leak)

numbers |- Leak)
redacted. |- Leak)

Tuesday. 27 September 2022
Sunday, 25 September 2022

O W0 W WY UYU W WY UYLYWU WYL OUYUUYUWWLOU UYWL VYWV OLUDUYU WV VY VLLYLYWODUDWVWWWOYWODWLWN O~

Saturday. 24 September 2022 - Leak)
Friday, 23 September 2022 - Leak)
Thursday. 22 September 2022 - Leak)
Wednesday, 21 September 2022 - Leak)
Monday. 19 September 2022 - Leak)
Sunday, 18 September 2022 « Leak)
Friday, 16 September 2022 - Leak)
Thursday, 15 September 2022 - Leak)
Tuesday. 13 September 2022 - Leak)
Sunday, 11 September 2022 - Leak)
Saturday. 10 September 2022 - Leak)
Friday, 9 September 2022 - Leak)
Wednesday, 7 September 2022 - Leak)
Monday. 5 September 2022 - Leak)
Tuesday. 30 August 2022 - Leak)
Monday, 29 August 2022 « Leak)
Sunday, 28 August 2022 - Leak)
Saturday, 27 August 2022 - Leak)
Friday. 26 August 2022 - Leak)
Wednesday, 24 August 2022 - Leak)
Monday, 22 August 2022 - Leak)
Sunday, 21 August 2022 - Leak)
Saturday, 20 August 2022 - Leak) 1
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report Wellington
Water

Meter Serial Number:| Serial number redacted.

Latitude. Longitude and Serial Number & Meter Type

Street name redacted.

Serial number redacted.

Serial number redacted.

Serialnumber redacted.

Serial number redacted.

e Leak was existing when meter was installed in mid-June 2022 and was repaired 25/10/2022, was
about 120L/hr

* Minimal observations available given the leak existed prior to the meter was installed and we
don’t have visibility on prior usage patterns/behaviors.

Wumbert | Serial number redacted.

No real insights are available for this particular customer leak, aside from the increase in daily water usage
observed on the water flow readings graph.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pa@s of 170



Wellington Water

“0

Greytown Smart Meter Trial - Leak Data Observations Report w‘"ington
Water
Water Flow Reading:
Serial Number & Meter Type @ Serial Base) @ Serial leak) @ Serial Leak)
5 number number number
redacted. redacted. redacted.

F

ES

Int - Water Flow Asadings “Sum Value™

hut 2022 Sep 2002 Now 2022 Mar 2023
Date
e
Serial Number & Meter Type @ - hase) leat) leak)
= Serial *| redacted. “| redacted.
number
o redacted.
e |
i L) |
fo i\ H’ l
. YA S Al AT
4 » |
/"' ‘“ | “] I\" ‘ ( [\ "l
’ ) ) ¥ | V V
ommz Sep 2022 Nov 2022 Fan 2023 Mar 2023
Date
Water Meter Customer Leakage Alarm
Date Customer Leak Alarm  Serial Number & Meter Type
. (1=Atarm Trigger)
Friday, 2 September 2022 1 < Base)
Tuesday. 6 September 2022 1 - Leak)
Thursday, & September 2022 1 Serial |- Base)
Friday. 2 Decomber 2022 t| numbers |-Bse
Tuesday. 6 December 2022 1 - Base)
Friday. 6 January 2023 1| redacted. | g
Wednesday. 18 January 2023 1 - Base)
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Date

-

Saturday. 11 March 2023
Friday. 9 December 2022
Tuesday. 6 December 2022

Monday, 24 October 2022
Sunday, 23 October 2022
Saturday, 22 October 2022
Friday. 21 October 2022
Thursday. 20 October 2022
Wednesday, 19 October 2022
Monday, 17 October 2022
Sunday, 16 October 2022
Saturday, 15 October 2022
Friday, 14 October 2022
Thursday. 13 October 2022
Tuesday. 11 October 2022
Monday, 10 October 2022
Saturday, 8 October 2022
Friday, 7 October 2022
Wednesday, 5 October 2022
Sunday, 2 October 2022
Saturday, 1 October 2022
Thursday, 29 September 2022
Wednesday, 28 September 20,
Tuesday. 27 September 2022
Sunday, 25 September 2022
Saturday, 24 September 2022
Friday, 23 September 2022
Thursday, 22 September 2022

Monday. 19 September 2022
Sunday, 18 September 2022
Friday, 16 September 2022
Thursday. 15 September 2022
Tuesday. 13 September 2022
Sunday. 11 September 2022
Saturday. 10 September 2022
Friday, 9 September 2022
Wednesday, 7 September 202,
Monday. 5 September 2022
Tuesday. 30 August 2022
Monday. 29 August 2022
Sunday, 28 August 2022
Saturday. 27 August 2022
Friday. 26 August 2022
Wednesday, 24 August 2022
Monday, 22 August 2022
Sunday, 21 August 2022
Saturday. 20 August 2022

Wednesday, 2 November 2022

Wednesday, 21 September 2022

Sample Heard Scores

Sample Heard  Serial Number & Meter Type ~

Score

22

2

O W0 WY YUY WYY YUY UYWYW YYDV YUY YYWY VY YVYYYYDYYY YYDV Y YOVOYYWYYYY Y ND

- Leak)

Serial - Leak)
numbers [ Leak)
redacted. |- Leak)
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report Wellington
Water

Meter Serial Number:|  Serial number redacted.

Latitude, L de and Serlal Number & Meter Type

Serial number and
street name redacted.

Serial number redacted.

Serial number redacted.

Full serial number and
street name redacted.

N

Serial number and street name
redacted.

Observations for Meter Serial Numbes Serial number redacted.

e Leak started mid-August very small but has increased to around 100L/hr
Several network alarm events throughout Aug & Sep 22
Repeated sample heard scores of 9 throughout early Sep-22

Findings for Meter Serial Number Serial number redacted.

Primary findings for this meter include the steady increase in both daily water usage through to when the
customer leak was repaired in Oct-22. What is of note in the case of this meter are the network leak alarms and
high sample heard scores observed on these meters. The high sample heard scores being recorded in Oct & Nov
22 on multiple meters indicate there is potentially a network leak present in the area, likely closer to [} St.
It is interesting that we are getting high sample heard scores after the time these customer leaks should have
been repaired, further supporting the idea of a network leak being present in this area. This also supports the
case to deploy more smart water meters with leak detection capabilities to get greater visibility in the area,
particularly on Horton Street.
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Greytown Smart Meter Trial - Leak Data Observations Report we“i ngtOn
Water
Water Flow Readi
Serial Number & Meter Type & Serial ek ® Serial ek s Serial | o]  Serial  |eso
number number number number
it redacted. redacted. redacted. redacted.

3

nt - Water Flow Readings "Sum Value™
S

[Max Daily Flow Rate Re Serial Serial Serial Serial
Serial Number & Metes Type o] NUMbDEr | o number [tesvs| NUMbEr lawe] number |eak
0 redacted. redacted. redacted. redacted.

l W j

|

-

ot - Max Flow Rate Reagings "Max Value™
8

WA ) ‘lUg. "

{
l
o MW 'V'J' v \' W '\.t, A Wl M
0 = A_/‘//\ AA

Jut 2022 Sep 2022 Jan 2023 Mar 2023

Water Meter Customer Leakage Alarm

Date Customer Leak Alarm  Serial Number & Meter Type
(1=Alarm Trigger)

Thursday, 22 September 2022 1 - Leak)

Wednesday, 28 September 2022 1 Seri - Leak)

Thursday, 13 October 2022 1 erial - Leak)
numbers
redacted.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pa@9 of 170



Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

DR ee——
Sample Heard  Serial Number & Meter Type

Date
| =

| Tuesday, 21 February 2023

| Saturday, 18 February 2622

| Thursday, 16 February 2023

| Tharsday, 16 February 2023

| Wednesday. 15 February 2023
| Wednesday, 15 February 2023
Tuesday, 14 February 2023

| Tuesday, 14 February 2023
Monday. 13 February 2023

| Saturday, 11 February 2023
Thursday, 9 February 2023

!
é

Friday. 20 January 2023

| Thursday. 19 January 2023

| Tuesday, 17 January 2023

| Sunday. 15 January 2023

| Thursdey. § January 2023

| Tuesdey, 3 January 2023

| Sunday. 1 January 2023

| Saturday. 31 December 2022
| Thursday. 29 December 2022
| Wednesday. 28 December 2022
| Monday. 26 December 2022

| Friday. 16 December 2022

| Thursday, 15 December 2022
| Tuesday. 13 December 2022

| Sumday. 11 December 2022

| Saturday. 10 December 2022
| Thursday, 8 December 2022

| Wednesday. 7 Decomber 2022
| Monday. 5 Decombar 2022

| Sunday. 4 December 2022

| Saturday. 3 December 2022

| Friday, 2 Decomber 2022
Friday, 2 December 2022

| Wednesday. 30 November 2022
| Sunday, 27 November 2022

| saturday. 26 Nevember 2022
‘ Sunday, 20 November 2022

| Saturday, 19 November 2022
| Friday, 18 November 2022

| Tharsday, 17 November 2022

Citycare Water g

Score

|10 B0 W 0D Y DYDY B YYD PPN LYY N YWY WYY ®

Serial
numbers
redacted.

EEEELEREREREREIRREIRERIRRREIRRRIRRRRRERRRLRRRRELEE

“0

Wellington

Water

Date

Friday, 11 Noveember 2022
Thursday, 10 November 2022
Thursday, 10 November 2022
Wednesday. 9 November 2022
Wednesday. 9 November 2022
Tuesday, & November 2022
Tuesday. 8 November 2022
Tuesday, & November 2022
Monday. 7 November 2022
Monday, 7 November 2022
Monday, 7 November 2022
Sunday, 6 November 2022
Sunday. 6 November 2022
Sunday. § November 2022
Saturday. 5 November 2022
Friday. & November 2022
Friday. 4 November 2022
Thursday. 3 November 2022
Thursday. 3 November 2022
Wednesday. 2 November 2022
Tuesday. 1 November 2022
Tuesday. 1 November 2022
Friday. 28 October 2022
Friday, 28 October 2022
Thursday, 27 October 2022
Wednesday, 26 October 2022
Wednesday, 26 October 2022
Tuesday, 25 October 2022
Monday, 24 October 2022
Sunday, 23 October 2022
Saturday, 22 October 2022
Friday, 21 October 2022
Friday, 21 October 2022
Thursday, 20 October 2022
Wednesday. 19 October 2022
Tuesday. 18 October 2022
Monday, 17 October 2022
Sunday. 16 October 2022
Friday, 14 October 2022
Thursday, 13 October 2022
Thursday, 13 October 2022
Monday. 10 October 2022
Sunday. 9 October 2022
Saturday. 8 October 2022
Friday. 7 October 2022

Sample Heard
Score

Greytown Smart Water Meter Pilot

Serial Number & Meter Type

(B 0D YYD N DR UYL DY UYL Y B VY YIYDYDY VDL LEYY WL w

|eak)
[eak)
Joak)
Joalk)
eak)
e2k)
Jeak)
eak)
Jeak)
leak)
[eak)
eak)
eak)
esk)
|mak)
|eak)
jeak}
|eak)

Serial
numbers
redacted.

£

jeak)

Final Report |
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Wellington Water “

Greytown Smart Meter Trial - Leak Datg-0b iane Roport we"ington
Serial Water
number
Two photos of the leak at meter| "®dacted \yere provided by Wellington Water. Feedback received that the

meter was removed and replaced with a mechanical meter as the service crew didn’t have the correct fittings
(washer/o-ring) to repair the leak. (Received via email from Wellington Water 11/11/2022).

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pagd of 170



Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Meter Serial Number:

Latitude, Longitude and Serial N

Serial number redacted.

& Meter Type

Serial number and street
name redacted.

Serialnumber and street name

redacted.

W
Wellington
Water

Serial number and street
name redacted.

Street name redacted.

Serial number redacted.

e Leak started at the end of July and was repaired 4/10/2022 when it was about 580L/hr

e Several network alarm events throughout Jul & Aug 22

Serial number redacted.

No real insights are available for this particular customer leak, aside from the increase in daily water usage
observed on the water flow readings graph.

Citycare Water g

Greytown Smart Water Meter Pilot | Final Report |
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

“0

Wellington

- - Water
Serial Serial Serial
Water Flow Readings number number number
Secial Number & Metes Type o fedacted. |l o] redacted. e o] redacted. |eaw
S0x
40K
gm
-
5
2
E
106
L . - e
Aug 2022 Sep 2022 0Ot 2022 Now 2022 Dex 2022 Jan 2023 Feb 2023 Mar 2023
Date
| Max Daily Flow Rate Readings
*": umber &Mt Te 8 Serial [** serial ["™*|  serial [™¥
number number number
redacted. redacted. redacted.
'! @
i
§ |
; 40 | * ‘ ‘
; ‘ I
i ' A
. % "II ." | ' |
E 2 ‘ h | ‘ Wl X
| : |
|
: Aug 2022 Sep 2022 Oct 2022 Now 2022 Dec 2022 Jan 2023 Feb 2023 M 2023
Date
Water Meter Customer Leakage Alarm
Date Customser Leak Alarm  Serial Number & Meter Type
A (1«Alarm Trigger)
Sunday, 17 July 2022 1 Leak)
Sunday, 31 July 2022 1 Leak)
Wednesday, 10 August 2022 1 Serial Leak)
Fricay. 16 September 2022 1 eria Leak)
Monday, 12 December 2022 1| numbers |iean
Satueday, 17 Decernber 2022 1| redacted. |tesk
Wednesday, 21 December 2022 1 Leak)
Thursday, 12 lamuary 2023 1 Leak)
Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pa@s of 170



“0

Wellington Water .
Greytown Smart Meter Trial - Leak Data Observations Report WQlllngton
Water
“Sample Heard Scores Sample Heard Scores

Date Sample Meard  Serial Number & Meter Type Date Sample Heard  Serial Number & Meter Type  +
Score - Score S
Saturday. 28 January 2023 9 eak) Wednesday, 21 September 2022 9 feak)
Tuesday. 24 January 2023 9 jeak) Monday, 19 September 2022 9 eak)
Wednesday, 18 January 2023 9 joak) Sunday, 18 September 2022 9 teak)
Tuesday, 17 January 2023 9 jeak) Friday, 16 September 2022 9 eak)
Sunday, 15 January 2023 9 [eak) Wednesday, 14 September 2022 9 eak)
Friday, 13 January 2023 9 [eak) Tuesday. 13 September 2022 9 eak)
Thursday. 12 January 2023 9 eak) Saturday. 10 September 2022 9| wak)
Wednesday, 11 Jansary 2023 9 jeak) Tharsday, 8 September 2022 9 eak)
Tuesday, 10 January 2023 9 jeak) Tuesday, & September 2022 9 Leak)
Sunday, 8 January 2023 s Jeak) Sunday, 4 September 2022 9 eak)
Saturday, 7 January 2023 9 jeak) Saturday. 3 September 2022 9 eak)
Thursday. § January 2023 L] [eak) Thursday. 1 September 2022 9 eak)
Wednesday, 4 January 2023 L] [eak) Tuesday. 30 August 2022 9 wak)
Tuesday. 3 January 2023 9 jeak) Monday, 29 August 2022 9 eak)
Monday, 2 January 2023 9 eak) Saturday, 27 August 2022 9| feak)
Saturday. 31 Decomber 2022 9 jeak) Thursday, 25 August 2022 9 eak)
Friday. 30 December 2022 9 [eak) Wednesday, 24 August 2022 9 Leak)
Thursday, 29 December 2022 L) Jeak) Tuesday. 23 August 2022 9 eok)
Tuesday. 27 December 2022 L] [eak) Sunday, 21 August 2022 9 oak)
Sunday. 25 December 2022 9 jeak) Saturday. 20 August 2022 9 eak)
Saturday. 24 December 2022 L] Serial eak) Thursday, 18 August 2022 9 Serial foak)
Friday. 23 December 2022 9 jeak) Wednesday, 17 August 2022 9| b eak)
Wednesday, 21 Decomber 2022 3 numbers  |oak Monday, 15 August 2022 s numbers leakg
Saturday. 17 Decomber 2022 %| redacted. [=% Sunday, 14 August 2022 o| redacted. |k
friday, 16 December 2022 9 eak) Saturday, 13 August 2022 9 eok)
Thursday. 15 December 2022 L] [eak) Friday, 12 August 2022 9 k)
Tuesday. 13 December 2022 9 eak) Thursday, 11 Avgust 2022 9| |eak)
Monday, 12 December 2022 9 jeak) Tuesday, 9 August 2022 9 eak)
Sunday, 11 December 2022 9 oak) Monday, 8 August 2022 9 Leak)
Saturday. 10 Decomber 2022 B jeak) Saturday. 6 August 2022 9 cak)
friday, 9 December 2022 9 eak) Fridey. § August 2022 ] eak)
Thursday. & December 2022 s [eak) Wednesday. 3 August 2022 9 eak)
Wednesday, 7 December 2022 L] [eak) Tuesday. 2 August 2022 9 peak)
Tuesday. 6 December 2022 9 [eak) Monday, 1 August 2022 9 [eak)
Sunday. 4 December 2022 9 [eak) Sunday, 31 July 2022 9 foak)
Friday. 7 October 2022 9 jeak) Sunday, 31 July 2022 9 eak)
Friday, 30 September 2022 L] [eak) Saturday, 30 July 2022 9 Leak)
Thursday. 29 September 2022 L] [eak) Saturday. 30 July 2022 9 eak)
Wednesday, 28 September 2022 L] |eak) Friday. 29 July 2022 9 |eak)
Monday. 26 September 2022 9 jeok) Thursday, 28 July 2022 9 feak)
Sunday. 25 Seplember 2022 9 [eak) Wednesday, 27 July 2022 9 feak)
Friday. 23 September 2022 9 joak) Tuesday, 26 July 2022 8 eak)
Thursday, 22 September 2022 L] [eak) Tuesday. 26 July 2022 9 peak)
Wednesday, 21 September 2022 9 jeak) Monday, 25 July 2022 9 eak)
Monday, 19 September 2022 3 [eak) Sunday, 24 July 2022 8 feak)
Sunday, 18 September 2022 L] Jeak) Sunday, 24 July 2022 9 eak)
Friday. 16 September 2022 L] [eak) Monday. 18 July 2022 9 k)

Wednesday, 14 September 2022 L] jeak) Saturday, 16 July 2022 9 eak)

Tuesday, 13 Septamber 2022 3 Joak) | Friday, 15 July 2022 9 joak)

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pa@# of 170



Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Meter Serial Number:

Latitude, L de and Serial N

Serial number redacted.

& Meter Type

W
Wellington
Water

Street nameredacted.

Serial number redacted.

Street name redacted.

Street name redacted.

Serial number redacted.

er Serial Number Serial number redacted.

e Very small leak started 24/10/2022 and is around 6L/hr
e Unusual increase in max flow rates in,Sep/Oct 22.
e Several network alarm events throughout Aug & Sep 22

Serial number redacted.

No real insights are available for this particular customer leak, aside from the increase in daily water observed

on the below graphs.

Citycare Water g

Greytown Smart Water Meter Pilot | Final Report | Pa®s of 170



Wellington Water

“0

Greytown Smart Meter Trial - Leak Data Observations Report Wellington
Water
Water Flow Readings )
Serial Number & Meter Type @ Serial Leak) ® Serial Leak)
3000 number number
redacted. redacted.
2500
§ "
{ e
: !
2 100 [
f' “ | ~ l | ‘
. | P M M
ol ‘, HOH
” Aug 2022 Sep 2022 012022 Nov 2022 Dec 2022 Jan 2023 Feb 2023 Mae 2023
Date
Max Daily Flow Rate Reading:
Sﬂﬂumﬁm"m . Serial Leak) @) Serial Leak)
number number
redacted. redacted.
'i @
i
£
]
i
X
* Aug 2022 Sep 2022 0ct 2022 Now 2022 Dex 2022 Jan 2023 Feb 2023 Mat 2023
Oate
Water Meter Customer Leakage Alarm
Date Customer Leak Alarm  Serial Number & Meter Type
< (1=Alarm Trigger)
Saturday, 29 October 2022 1 Serial Leak)
Thursday, 17 November 2022 1 numbers |- Leak)
redacted.
CitycareWater g Greytown Smart Water Meter Pilot | Final Report | Pa®® of 170




Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Date

-

Thursday, & December 2022
Friday, 18 November 2022
Thursday, 17 November 2022
Thursday, 3 November 2022
Tuesday, 1 November 2022
Saturday, 29 October 2022
Friday, 28 October 2022
Monday, 24 October 2022

Citycare Water @

Sample Heard Scores

Sample Heard
Score

- oh WD WL W Ww Y w

Serial Number & Metar Type

Serial
numbers
redacted.

Greytown Smart Water Meter Pilot

Leak)
Leak)
Leak)
Leak)
Leak)
Leak)
Leak)
Leak)

“0

Wellington

Water

Final Report

Pa®¥ of 170



Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report we"ington
Water

Meter Serial Number:| Serial number redacted.

Latitude. Longitude and Serial Number & Meter Type

Serial number and street name
redacted.

Serial number and street name
redacted.

Serial number and street name
redacted.

Serial numberredacted.

e Very small leak started 24/09/2022 and is around 12L/hr
e Highly irregular usage patterns observed on both the water flow readings and max flow rates.
e Another network leak alarm on 28/9/22, with a spike in AUC value on 29/9/22.

rSenal Numberd| Serial number redacted.

High sample heard scores of 9 on the 2 meters located near this customer leak indicate they are either picking
up on the customer leak occurring up the road or potentially a network leak exists in the area. Roll out of
additional smart water meters with leak detection capabilities to get greater visibility in the area.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report |
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Serial Number & Meter Type ®|
14K

Serial
number
redacted.

Leak) ®

® F

Int - Water Flow Readings “Sum Value™

[ Max Daity Flow Rate R

Serial
number
redacted.

leak) ®

Serial
number
redacted.

Leak)

Serial Number & Meter Type @
100

ES 2

3

it - Max Flow Rate Readings "Max Vatue™
-4

Citycare Water @

Serial
number
redacted.

eak) @

Serial
number
redacted.

eak)

Serial
number
redacted.

\ \pr
""‘*‘ f “ ,"'b-."','k O"

Greytown Smart Water Meter Pilot |

Now 2022
Date

“0

Wellington

Water

Jan 2023

Final Report

P A L

Mar 2023
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Water Meter Customer Leakage Alarm

Date Customer Leak Alarm  Serial Number & Meter Type
. (1=Alarm Trigger)
Tuesday. 5 July 2022 1 Leak)
Wednesday. 13 July 2022 1 Leak)
Monday, 26 September 2022 1 . Leak)
Thursday, 20 October 2022 1 Serial |
Sunday. 30 October 2022 1| numbers |tea
Monday, 7 November 2022 1 redacted Leak)
Monday, 6 February 2023 1 Leak)
Wednesday. 22 February 2023 1 Leak)
Friday. 3 March 2023 1 Leak)
Sunday, 5 March 2023 1 Leak)

Sample Heard Scores
Date Sample Heard  Senal Number & Meter Type Date
Score

-
TIUEY, I TEURUeTY SwES

Wednesday. 8 Februsry 2023

Tuesday. 31 January 2023
Mondey. 30 Janmary 2023
Saturday, 28 January 2023
Friday. 27 tanuary 2023
Tuesday. 24 January 2021
Sunday, 22 January 2023
Saturday, 21 Jamuary 2023
Friday. 20 Janvary 2023
Thursday, 19 January 2023
Wednesday, 18 January 2023
Wednesday, 4 January 2023
Monday. 2 Janwary 2023
Wednesday, 28 December 2022
Friday. 23 December 2022
Swnday. 18 December 2022
Sunday, 18 Decamber 2022
Saturday, 17 December 2022
Friday. 16 December 2022
Friday. 16 December 2022
Thursday, 15 December 2022
Wednesday. 14 December 2022
Sunday, 11 December 2022
Saturday, 3 December 2022
Tuesday. 22 November 2022
Saturday, 19 November 2022
Iriday, 18 November 2022
Thursday, 17 Nevember 2022
Thursday, 17 Nevember 2022
Sunday, 13 November 2022
Saturday, 12 Nowember 2027
Friday, 11 Nevembere 2022
Thursday, 10 Nevember 2022
Wednesday. 3 November 2022
Meaday, 7 November 2022
Sunday. 6 November 2022
Saturday. 5§ November 2022
Saturdwy, § November 2022
Friday, 4 Nevember 2022

L T Y e T T e R R

Serial
numbers
redacted.

FEEEEREEEREEREEERERREEERREREREERRERERERREERERERERELE

Citycare Water g

TRy s OO SV
Tharsday. 20 October 2022
Tuesday. 18 October 2022
Manday, 17 October 2022
Sunday, 16 October 2022
Saturday. 15 October 2022
Friduy. 14 October 2022
Monday, 10 October 2022
Sunday. 9 October 2022
Saturday. § October 2022
Friday. 7 October 2022
Wednesday, 5 October 2022
Tuesday. 4 October 2022
Friduy. 30 September 2022
Wednasday, 28 September
2022
Tussday, 27 September 2022
Tuesday, 27 September 2022
Monday, 26 September 2022
Sunday. 25 September 2022
Saturday. 24 September 2022
Saturday. 24 September 2022
Monday. 19 September 2022
Friday. 9 Septamber 2022

Wednesday, 7 September 2022

Sunday. 4 September 2022
Friduy. 2 September 2027
Saturday. 27 August 2022
Pridey. 26 August 2027
Tuwsday, 26 July 2022
Monday, 25 July 2022
Sunday. 24 July 2022
Sunday. 24 Juty 2022
Monday, 18 Juby 2022
Sunday, 17 July 2022
Friday. 15 July 2022
Thuarsey. 14 hety 2022
Wednesday, 13 July 2022
Wednesday. 13 July 2022
Tussday, 12 July 2022
Tuesday, 12 July 2022
Monday, 11 July 2022
Sunday. 10 July 2022
Suturday. 9 July 2022
Friday. 8 July 2022
Friday. 8 July 2022
Thursday. 7 Suly 2022
Wednesday, 6 July 2022
Tuesday. 5 July 2022
Tuesday, § July 2022

Sample Heard Scores

Sample Heard  Serial Number & Meter Type
Score

“0

Wellington
Water

L R R I U I R N R

R R R R R R e I I U B U N

Serial
numbers
redacted.

pak}

pak)
pak)
pak
pak)
pak)
pak)
pak)
pak)
pak
pak)
pak)
pak}
pek!

pak)
pak)
pak)
pak)
pak)
pak)
pak)
Pk
hak)
pak}
pak)
pakl
k)
peki

pak)
pak)
pak)
pak)
pak)
pak)
pak)
pak}

pak}
pak)

Greytown Smart Water Meter Pilot

| Final Report
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Wellington Water “
Greytown Smart Meter Trial - Leak Data Observations Report

Wellington
Water

Meter Serial Number:| Serial number redacted.

Latitude, Longitude and Serial Number & Meter Type

Serial numberredacted.
Serial number and street name
redacted.
(W350 - Leak)
Serial numbers and street name
redacted.
Street name
redacted.

+

Serial number redacted.

Leak was existing when meter was installed in early July and is currently around 12L/hr

Minimal observations available given the leak existed prior to the meter was installed and we don’t
have visibility on prior usage patterns/behaviors.

Unusual peaks in max flow rates in Sep/Oct-22

Serial number redacted.

High sample heard of 9 on meters located near this customer leak indicate they are either picking up on the
customer leak occurringonmeter[ | or potentially a network leak exists in the area. Roll out of
additional smart water meters with leak detection capabilities would provide greater visibility in the area.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pad®1 of 170



Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Repor

“b

Wellington

Water
Water Flow Readings - :
Savial Numbsss & Mutsr Typs Serial ek » Serial Laak) # Serial Lask) ol Serial Laak
12K number number number number
redacted. redacted. redacted. redacted.

10K

™
-

Int - Viaber Flaw Resdirgs “Sem Yalue®

K

o ‘Aug U-!I:‘ Bep 2023 Koy 2033 MZ Jun 3031 Feb I‘;I‘l e 33310
Ciabe
M Daily Flow Rate A
Serial Mumber & Meter Trpe & Serial ekl Serial  |Lesk) # Serial  |ueak) 8] Serial  |tesi)
number number number number
w“ redacted. redacted. redacted. redacted.
- | H
. y |
§ Al | ‘
= i b || | .||L.1
; " [ r, \ 'll ' | |
). . o
ol " | o LW
S Y I (" Y WAL LA TG AR AT
| § 3 I ol L ‘:"‘I i AR " .'J' AT (i
AR LAV IR AT R Nk
¥
0 | A |I|. -| h Il |i'| l
Agg 1073 hep PO e 2007 oy 2033 Daer 20T Jan 2021 Felz 3071 War 7331
Darte
Water Meter Customer Leakage Alarm
Date Customer Leak Alarm  Serial Number B Meter Type
(1=Alarm Trigger)
Friday, 7 October 2022 1 Serial - Leak)
Thursday, 23 February 2023 1 numbers - Leak)
redacted.
Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pad®2 of 170



W
Wellington
Water

Wellington Water
Greytown Smart Meter Trial - Leak Data Observations Report

Sample Heard Scores Sample Heard Scores
Date Sample Heard  Serial Number & Meter Type .l Deate Sample Heard  Serial Number & Meter Type
Score Score
Sunday. 20 November 2022 LA VIEQNESORY. 13 SepTemDEr v
Saturday, 19 November 2022 9 2022
Friday, 18 November 2022 g Tuesday, 13 September 2022 9 leak)
Thursday, 17 November 9 Saturday. 10 September 9 leak)
2022 2022
Sunday. 13 November 2022 s Monday. § September 2022 eak)
Saturday. 12 November 2022 9 Sunday, 4 September 2022 leak)
Thursdey. 10 November e Saturday. 3 September 2022 leak)
2022 Friday. 2 September 2022

Tuesday. 8 November 2022
Sunday. & November 2022
Saturday. 5 November 2022
Thursday, 3 November 2022
Tuesday. 1 November 2022
Monday. 31 October 2022
Sunday. 30 October 2022
Saturday. 29 October 2022
Friday. 28 October 2022
Thursday, 27 October 2022
Wednesday. 26 October 2022
Tuesday, 25 October 2022
Sunday. 23 October 2022
Saturday. 22 October 2022
Thursday, 20 October 2022
Tuesday. 18 October 2022
Monday. 17 October 2022
Sunday. 16 October 2022
Ssturday. 15 October 2022
Friday. 14 October 2022
Thursday. 13 October 2022
Sunday. 9 October 2022
Saturday. 8 October 2022
Friday. 7 October 2022
Thursday, 6 October 2022
Saturday. 1 October 2022
Saturday. 1 October 2022
Friday. 30 September 2022
Friday, 30 September 2022
Thursday. 29 September
2022

Tuesday, 27 September 2022
Monday, 26 September 2022
Saturday, 24 September
2022

Soturdey. 24 September
2022

Friday, 23 September 2022
Friday, 23 September 2022
Thursday, 22 September
2022

Citycare Water g

R I I R R I I R I R I B I B I RV R R )

Serial

numbers
redacted.

Tuesday. 30 August 2022
Monday, 29 August 2022
Saturday. 27 August 2022
Thursdsy. 25 August 2022
Wednesdsy, 24 August 2022
Tuesday. 23 August 2022
Monday, 22 August 2022
Saturday. 20 August 2022
Thursday, 18 August 2022
Tuesday. 16 August 2022
Monday, 15 August 2022
Sunday, 14 August 2022
Friday. 12 August 2022
Thursday, 11 August 2022
Wednesday, 10 August 2022
Monday, 8 August 2022
Sunday, 7 August 2022
Friday, 5 August 2022
Thursday, 4 August 2022
Wednesday, 3 August 2022
Tuesday. 2 August 2022
Monday, 1 August 2022
Saturday, 30 July 2022
Friday. 29 July 2022
Thursday, 28 July 2022
Tuesday, 26 July 2022
Sunday, 24 July 2022
Monday, 18 July 2022
Sunday, 17 July 2022
Friday. 15 July 2022
Thursday, 14 July 2022
Wednesday, 13 July 2022
Tuesday, 12 July 2022
Monday, 11 July 2022
Sunday, 10 July 2022
Saturday, 9 July 2022
Friday, 8 July 2022
Thursday, 7 July 2022
Wednesday, 6 July 2022
Tuesday, 5 July 2022
Tuesday, 5 July 2022

L T T T T T T Y R R R R R R N R R )

Greytown Smart Water Meter Pilot

Serial
numbers
redacted.

EREREREEEEEEEEREREE

[eak)
eak)
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report we"ington
Water

Meter Serial Number:| Serial number redacted.

Latitude. L

and Serial & Meter Type

Serial number redacted.

Serial number and
street name redacted.

Serial number and
street nameredacted.

Street name redacted.

er Serial number redacted.

High variability in max flow rates and overall water usage.

Leak was existing when meter was installed at the end of April 2022 and is currently around 10L/hr
Muiltiple network leak alarms throughout Jul-Sep 22.

Interesting to note the massive increase in max flow rates in late Aug-22.

Serial number redacted.

The high sample heard of 9 on meters located near this customer leak indicate they are either picking up on the
customer leak occurring on meter|:| or potentially a network leak exists in the area. Roll out of
additional smart water meters with leak detection capabilities would provide greater visibility in the area.

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pad®4 of 170



Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report We“ington
Water
Serial Serial Serial
Water Flow Readings number number number
Serial Number & Meter Type @) redacted. [*™*| redacted. [™®| redacted. [
3
K

®

« Water Flow Readings “Sum Value®
=

Int

= Aug 2022 Sep 2022 Oct 2022 Now 2022 Dec 2022 Jan 2023 Feb 2023 Mar 2023
Date

S Dy Fises ot Radies Serial Serial Serial -

MY ow e Readingy

R SaH, number o number — number i
Serial Nui Meter

" redacted. redacted. redacted.

“w
3
3§ s
; "
&
g »
1.,
g -~

10

e Asg 2022 Sep 2022 Oct 2022 Now 2022 Dec 2022 Jan 2023 Feb 2023 Mar 2023

Date
Water Meter Customer Leakage Alarm
Date Customer Leak Alarm  Serial Number & Meter Type
(1=Alarm Trigger)

Friday. 8 July 2022 . Leak)
Menday, 25 July 2022 Serial Leak)

numbers |iess
redacted. |[tes®)
Leak)
Leak)
Leak)

Wednesday, 2 November 2022
Saturday. 12 November 2022
Sunday, 20 November 2022
Friday, 23 Decomber 2022
Tussday, 7 February 2023

b s Wbies wb o

Citycare Water g Greytown Smart Water Meter Pilot | Final Report | Pad®5 of 170



Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report we"i ngton
Water

Sample Heard Scores Sample Heard Scores
Date Sample Heard  Serial Number & Meter Type  + Date Sample Heard  Serial Number & Meter Type
Score Scors
Frrmagre > e Sunday, 6 November 2022 9 ak)
Thursday, 8 September 2022 8 P Saturday. 5 November 2022 s ki
Wednesday, 7 September 2022 s pak) Friday, 4 November 2022 9 pak)
Tuesday, 6 September 2022 9 pak) Wednesday, 2 November 2022 9 bak)
Monday, § September 2022 L) pak) Tuesday, 1 November 2022 9 k)
Sunday. 4 September 2022 = ek Sunday, 30 October 2022 s pek)
Saturday. 3 September 2022 X e Saturday. 29 October 2022 ] bak)
Thursday. 1 September 2022 9 fpak) Thursday. 27 October 2022 L] k)
Tuesday, 30 August 2022 s == Wednesday. 26 October 2022 s ak)
Monday, 29 August 2022 4 Fak) Monday, 24 October 2022 ] pak)
Saturday. 27 August 2022 9 Fok) Saturday, 22 October 2022 9 hak)
Friday. 26 August 2022 4 e Friday, 21 October 2022 9 =
Thursday. 25 August 2022 9 ar) Thursday. 20 October 2022 £ ak)
Wednesday. 24 August 2022 9 pak)
it S ety Wednesday. 19 October 2022 9 pak)
% Tuesday. 18 October 2022 £l hak)
Sunday, 21 August 2022 > pex Monday., 17 October 2022 s pak)
Saturday. 20 August 2022 < [ Sunday, 16 October 2022 9 ak)
Friday, 19 August 2022 9 o Saturday. 15 October 2022 9 fak)
Thursday, 18 August 2022 9 pak) Friday. 14 October 2022 5 bak)
Wednesday, 17 August 2022 9 pak) Monday, 10 October 2022 3 bak)
Tuesday. 16 August 2022 2 . ek Sunday, 9 October 2022 3 - fak)
Sunday. 14 August 2022 9 Serial = Friday. 7 October 2022 s Serial Ly
Friday, 12 August 2022 9 fak) ednesd: ctobe:
Thursday. 11 August 2022 s| numbers pak) :'w*:,;:“,n'z:on : numbers :’
Tuesday. § Avgust 2022 5| redacted. pa VI 20 et ot | redacted. [
Monday, 8 August 2022 9 pak) m.,,.m jay. 29 September 2022 L] fak)
Sunday. 7 August 2022 9 pak) -
Friday, 5 August 2022 9 leak) ;z'?'“" Highmse ’ [
Thursday. 4 August 2022 2 frak) Tuesday. 27 September 2022 ? ak)
Tuesday. 2 August 2022 9 pak) Monday. 26 September 2022 9 pak)
Sunday, 31 July 2022 s pak) Sunday, 25 September 2022 L] %)
Sunday. 31 July 2022 4 Fak) Saturday. 24 September 2022 9 pak)
Friday, 29 July 2022 9 frak) Friday, 23 September 2022 E] pak)
m,z:a ,‘::7 lxz : :2 Thursday, 22 September 2022 9 bak)
Sunday. 24 July 2022 9 pak) ;'ozz o o ’ ~
Monday, 18 July 2022 9 pak) Monday, 19 September 2022 ] pak)
Sunday, 17 July 2022 9 pak) Sunday, 18 September 2022 9 bak)
Saturday. 16 July 2022 9 pak) Saturday. 17 September 2022 9 pak)
Friday, 15 July 2022 9 pak) Friday. 16 September 2022 9 pak)
Thursday, 14 July 2022 9 pak) Thursday. 15 September 2022 9 pak)
Wednesday, 13 July 2022 9 pak) Wednesday, 14 September L] pak)
Tuesday, 12 July 2022 9 pak) 2022
Monday, 11 July 2022 9 feak) Saturday. 10 September 2022 9 pak)
Sunday. 10 July 2022 9 pak) Friday, 9 September 2022 9 pak)
Saturday. 9 July 2022 9 leak) Thursday, 8 September 2022 e bak)
Friday. 8 July 2022 9 pak) Wednesday, 7 September 2022 9 kak)
Thursday. 7 July 2022 9 pak) Tuesday. 6 September 2022 9 pak)
Wednesday, 6 July 2022 9 frak) Monday. 5 September 2022 t} pak)
| Tuesdey. ez, =2 |_Sunday. 4 September 2022 2 )
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report we"ington
Water

Meter Serial Number:| Serial number redacted.

[Latitude, Longitude and Serial Number & Meter Type

Serial number redacted.

Street name redacted.
Prassure)

Serial numberredacted.

Serial number redacted.

Serial number and street name
redacted.

Street name redacted. =

ber Serial number redacted.

e Leak started at end of September and was repaired on 25/10/2022 it was about 24L/hr
e Note the drop in water flow readings near the end of Oct-22 due to the leak repair

Serial number redacted.

Primary findings for this meter are the sample heard scores of 9 and network leak alarms detected by meters
located around meter________1. This data indicates they are either picking up on the customer leak
occurringonmeter[ ] or potentially a network leak exists in the area. Roll out of additional smart
water meters with leak detection capabilities would provide greater visibility in the area.
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Citycare Water g

Wellington Water
Greytown Smart Meter Trial - Leak Data Observations Report

Water Flow Readings

Serisl Number & Meter Type @ O€MAl |10 | Serial g e  Serial
3000 number number number
redacted. redacted. redacted.
2500

g

Int - Water Flow Readings “Sum Value™

W
Wellington
Water

Serisl Number & Meter Type @] gorig)  [Leak) ® Serial |4 Serial
7 b number number
number redacted. redacted.
redacted.
0

8

]

8

3

Int - Max Flow Rate Readings "Max Value®

[N MM\;

¢ il

Oct 2022

|

Aug 2022 Nowv 2022 Dec 2022

Water Meter Customer Leakage Alarm

Date Customer Leak Alarm  Serial Number & Meter Type
(1=Alarm Trigger)
Friday, 26 August 2022 1 Serial - Leak)
Wadnesday, 28 September 2022 1 numbers - Prassure}
Thursday, 20 October 2022 1 - Pressure)
redacted.

g\ r..tlwa‘ H' \wwh\u 1l .l‘ l

Jan 2023 Feb 2023 Mar 2023
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

Water Flow Readings

Serial
number
redacted.

Leak) @

Serial
number
redacted.

Serial Number & Meter Type ® Serial  flm o
3000 number
redacted.
2500

g

Int - Water Flow Readings “Sum Value™

W
Wellington
Water

Leak)

Serial
number
redacted.

Leak) @

Serial
number
redacted.

Leak)

'Max Daily Flow Rate Reading Serial

Serial Number & Meter Type o NUMDET  |ieay) o
7 redacted.
0

8

8

3

Int - Max Flow Rate Readings "Max Value®
s

[N MM\;

|

0
Aug 2022

¢ il

Oct 2022

Water Meter Customer Leakage Alarm

Date
(1=Alarm Trigger)

-

Friday, 26 August 2022
Wadnesday, 28 September 2022
Thursday, 20 October 2022

Citycare Water g

1

- -

Nowv 2022

Serial
numbers
redacted.

Dec 2022

Customer Leak Alarm  Serial Number & Meter Type

- Leak)
- Prassure)
- Pressure)

g\ r..tlwa‘ H' \wwh\u 1l .l‘ l

Jan 2023 Feb 2023 Mar 2023
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

“6

Wellington

Water
Water Meter Low Pressure Alarm Water Meter Low Pressure Alarm
Date Low Pressure Serial Number & Meter Type ~ Date Low Pressure Serial Number & Meter Type ~
Alarm (1=Alarm Alarm (1=Alarm
. Trigger) ' Trigger)
Thursday, 11 August 2022 1 Pressure) | Sunday, 30 October 2022 T pressure)
Tuesday, 9 August 2022 1 bressure) | Saturday, 29 October 2022 1 Pressure)
Friday, § August 2022 1 Pressure) Thursday, 27 October 2022 1 Pressure)
Tuesday, 2 August 2022 1 Pressure) Wednesday, 26 October 2022 1 Pressure)
Monday, 1 August 2022 1 bressure) | Tuesday, 25 October 2022 1 pressure)
Sunday, 31 July 2022 1 Pressure) Monday, 24 October 2022 1 Pressure)
Saturday, 30 July 2022 1 bressure)  Sunday, 23 October 2022 1
Thursday, 28 July 2022 1 Pressure) Saturday, 22 October 2022 1 Pressure)
Tuesday, 26 July 2022 1 . Pressu Wednaesday, 19 October 2022 1 . Pressure)
Monday, 25 ,.z 2022 1 Serial .,.,,.,:) Tuesday, 18 October 2022 1 Serial bressure)
Sunday, 24 July 2022 1| numbers pressure) | Monday, 17 October 2022 1| numbers [ressurel
Monday, 18 July 2022 1 Pressure) Sunday, 16 October 2022 1 Pressure)
o ..4.;’ A n‘;’m 1| redacted. e | ey 15 October 2022 ;| redacted. [0
Saturday, 16 July 2022 1 bressure) | Thursday, 13 October 2022 1 fressure)
Friday, 15 July 2022 1 Pressure)  Sunday, 9 October 2022 1 pressure)
Wednesday, 13 July 2022 1 Pressure) Saturday, 8 October 2022 1 Pressure)
Sunday, 10 July 2022 1 Friday, 7 October 2022 1 Pressure)
Saturday, 9 July 2022 1 Pressure) Friday, 30 September 2022 1 Pressure)
Monday, 4 July 2022 1 Th y, 29 Sep 2022 1 Pressure)
Saturday, 2 July 2022 1 A || B 8 1 pressure)
. 1 July 2022 1 pressure)
mm-:yzo June 2022 1 g ' 2 2022 1 fressure) *
Water Meter Low Pressurg Atarm Water Meter Low Pressure Alarm
Date Low Pressure Serlal Number & Meter Type - Date Low Prassure Serial Number & Meter Type -
Alarm (1=Alarm Alarm (1= Alarm
& Trigger) . Trigger)
Fa ey H “ | .u ‘ " " """ l AAA zaii - i’ — — 7"7‘{
Tuasday, 20 Soptember 2022 1 Pressure) | \ednesday, 23 November 1 bressure)
Monday, 19 September 2022 1 Pressure) | 2022
Sunday, 18 September 2022 1 Pressure) | Tuesday, 22 November 2022 1
Saturday, 17 Saptember 2022 1 Pressure) | Sunday, 20 November 2022 1 Pressure)
Thursday, 15 September 2022 1 Pressure) | saturday, 19 November 2022 1 pressure)
Sunday, 11 September 2022 1 Pressure) | Thursday, 17 November 2022 1 Pressure)
Somday, 4 September 2022 ! Pressure) | sunday, 13 November 2022 1 pressure)
Saturday, 3 September 2022 1 y. 12 2022 1 hewssuve)
Monday, 29 August 2022 1 . Pressure) Novem . bressure)
Sunday, 28 August 2022 1 Serial :‘m:y‘ 10 Nw::::z:ozz : Serial bressure)
Saturday, 27 August 2022 1| numbers Pressre) | \wednesday, 9 November 1| numbers jpressure)
Friday, 26 August 2022 1 Pressure) | 2022
Tuesday, 23 August 2022 1 redacted. Pressurel | Tuesday, 8 November 2022 1 redacted. Pressure)
Monday, 22 August 2022 1 Pressure) | Monday, 7 November 2022 1 pressure)
Sunday, 21 August 2022 1 Pressure) | Sunday, 6 November 2022 1 pressure)
Saturday, 20 August 2022 1 3 2022 1 bressure)
Wednesday, 17 August 2022 1 Pressure) | Friday, 4 November 2022 1 pressure)
Tuesday, 16 August 2022 1 ) y.3 2022 1 Ry
Meonday, 15 August 2022 1 y. 2 1 Pressure)
Sunday, 14 August 2022 1 2022
Saturday, 13 August 2022 1 Pressure) * | Tuesday, 1 November 2022 1 Pressure)
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report wel Ii ngton
Water
Sample Heard Scores
Date Sample Heard  Serial Number & Meter Type

. Score

Sunday, 26 February 2023 9 - Leak)
Friday, 24 February 2023 9 - Leak)
Thursday, 23 February 2023 9 - Leak)
Tuesday, 21 February 2023 9 - Leak)
Meonday, 20 February 2023 9 - Leak)
Friday, 27 January 2023 9 - Leak)
Tuesday, 17 January 2023 9 - Leak)
Sunday, 15 January 2023 9 - Leak)
Saturday, 14 January 2023 9 Serial - Leak)
Friday, 13 January 2023 9 - Leak)
Wednesday, 11 January 2023 9 numbers - Leak)
Tuesday, 10 January 2023 o| redacted. ). e
Monday, 9 January 2023 9 - Leak)
Sunday, 16 October 2022 9 - Leak)
Saturday, 17 September 2022 9 - Leak)
Friday, 2 September 2022 9 - Leak)
Monday, 29 August 2022 9 - Leak)
Sunday, 28 August 2022 2 - Leak)
Saturday, 27 August 2022 9 - Leak)
Friday, 26 August 2022 9 - Leak)
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Wellington Water “

Greytown Smart Meter Trial - Leak Data Observations Report Wellington
Water

Network Leaks

Service Pipe Leak on Jellicoe Street

Key Observations

The leak on this service pipe was first flagged on 2/09/2022 and repaired on 15/09/2022. Wellington Water
suspect the leak could have been running prior to 2/9/2022. The service connection that was leaking does not
have a meter installed on it. The leak was on a DN20 HDPE service connection and the main is DN100 PVC.
Wellington Water estimate the leak was around a litre per minute.

The leak was at Latitude -41.0828099 and Longitude
175.46925%4

Wellington Water identified the below list of Landis+Gyr Smart
Meters that were installed/active in the proximity of this

service leak.
Straight Main pipe | Combined
line length from | service
distance | leak (m) pipe length
from leak from leak
Final Meter ID (m) {m)
10.5 8.1 17.5
16 129 18.2
44 46.5 10.4
. 60 62.3 10.1
nfrf]gz'r . 71 68.7 184
redacted. 71 68.7 184
71 68.7 184
71 68.7 18.4
109 109.2 18.1
109 109.2 181
125 128.4 8.7 I Photo of service leak taken by repair team on 15/9/2022

Important to note that Meter | is one of the identified
customer leaks included in this observational report.

Key findings we observe from the data for identified meters located near the service pipe leak on Jellicoe Street
included the network leak alarms detectedonmeter [ |, along with the high sample heard scores of 9
for this same meter between 22/8/2022 - 27/8/2022. While this could be due to the customer leak on
[ litcould also be due to this service leak given the spike in the AUC score formeter[ _____ }in
late August before it drops to normal levels in early September. Given the customer leakon [ |wasn't
fixed until 4/10/2022 we would expect to see an increased AUC score for this meter if it was related to the
customer leak.
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Wellington Water

Greytown Smart Meter Trial - Leak Data Observations Report

“0

Wellington

Water
Latitude, Longitude and Serfal N & Mater Type
Ny
L3
Serial number redacted.
. “.\'a
‘t-‘.
Serial number redacted. ?a ik
\3\'\
=2
Water Flow Readings . K
Sarial Number & Mater Type o SETIAL |, of Serial
o« number number
redacted. redacted.
i 3x
5 X
E
" Aoy 2022 Sep 2022 Oct 2022 Now 2022 Dec 2022 Jan 2023 Feb 2023 Mar 2023
Date
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Citycare Water @

Serial Serial
number number
redacted. redacted.
Serial Serial
number number
redacted. redacted.

Greytown Smart Water Meter Pilot

Final Report
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