wOOd. @\s s Welcome

Please can you:

- mute your microphone to minimise noise %
Improvement of water supply - use the raise hand icon if you have a question ©

management through a Alternatively please type your question in the meeting chat &
Geographical Information

System (GIS) based monitoring Please can you also type your name, organisation, location,
and control system for water email address and ideally reason/ interest for attending the

. . webinar into the meeting chat.
loss reduction in Grenada

: : This will serve as the introduction part of the call.
Project Closure Webinar - 16t July 2020

Neil Thurston and Michael Clark - Wood
Sudesh Botha and Keyon Santlal - GISCAD
Ramiro Salinas Revollo - CTCN

Damani Bruno and Whyme Cox - NAWASA
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We will also send out a feedback form to registered attendees
after the event.
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Improvement of water supply
management through a
Geographical Information
System (GIS) based monitoring
and control system for water
loss reduction in Grenada

Project Closure Webinar - 16t July 2020
Neil Thurston and Michael Clark - Wood
Sudesh Botha and Keyon Santlal - GISCAD
Ramiro Salinas Revollo - CTCN

Damani Bruno and Whyme Cox - NAWASA
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Webinar Overview

« Safety Moment — Neil Thurston (Wood)

e CTCN Introduction — Ramiro Salinas Revollo
NAWASA Introduction - Damani Bruno

* Project discussion

« Data review and GIS system capability
development (Neil Thurston - Wood)

* Mobile data capture (Sudesh/Keyon - GISCAD)
« Collaboration trip with WASA - Trinidad

« Creation of the non-revenue water audit for two = = ' EIAEs
pilot areas of Grenada (Michael Clark - Wood) ——

e Recommendations

« Number of short Q&A slots along the way

A presentation by Wood. o000



Safety Moment

A presentation by Wood.
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In 1969, Water Works was formalized into the Central

Water Commission — Seated within the Ministry of

responsibility for the production and distribution of
potable water and the collection and disposal of
Sewerage
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NATIONAL WATER & SEWERAGE AUTHORITY =
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Over the past recent years NAWASA has integrated more
telemetry devices to enhance the efficiencieslof our
operations.
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: GPRS\bIa;\a"IQgers that measure both, flow and

pressures; o l¥ \
 Automatéd dlm}cﬁatlons and rain gau T

* Smart metering incorporated within DMZs' 4 e
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Where were we in the com;e\xt ofGIS? . g

» Change.over from ESRI ARCGIS to QGIS h

» Majority of the GIS work & processing tasks were done on
a single standalone workstatlon

*No formal prqcesses fopautomated back up of our data

*No centraflitd &tabase for p(oper management of the

data o “\.r R ’}H‘ \ .

*No daz\ reglster which records standard metadata detall
for the different datasets &

. .
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Where were we inthe context of GIS
b | * A \ . ’ . A
* Despite-all our challenges and lack of resources over 70%
of our customer meters, over 60% of our pipeilines are
mapped.

» However, they weré heéldin El?eries of over,200 individual

shapefiles. % ™« ‘ -
o o -~ ‘ A . 7. \
. Addltgnallpmappe};a@uiéfe'r S upﬁly zones, meter route

areas, water storage'facilities, boreholes, and

, . & -
infrastructure details including water valves, hydrants etc.
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Eng. Damani Bruno

Planning and Development Department
National Water & Sewerage Authority

dbruno@nawasa.gd
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Project Objectives

Undertake a 13-month project to support the operational work of NAWASA by providing a
structure for the future assessment of Non-Revenue Water using GIS techniques

Output 1
« CTCN project management documentation
Output 2

« Review the existing digital and Geographical Information
Systems (GIS) used to monitor and manage clean water
resources

» Develop an implementation plan to enhance the structure
and connectivity of digital monitoring systems used by
NAWASA

 Build the capacity of NAWASA staff to create and update an
enhanced internal GIS system

A presentation by Wood. o000



Project Objectives

Output 3

* Undertake a two-day learning
visit to a neighboring Caribbean
water agency (WASA Trinidad)
during autumn of 2019

Output 4

* Pilot the updated structure in
two District Metered Areas
(DMAs) for identifying Non-
Revenue Water

Output 5

« Deliver a final exchange webinar
attended by representatives of
Caribbean water agencies and
wider CTCN network

A presentation by Wood.
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NAWASA — Project Objectives

Objectives

Provide structures and tools to
aid the future collection,
management and use of digital
data

Increase the accessibility and use
of digital data in NAWASA's work
Develop workable solutions
which are scalable and not cost
prohibitive — ideally free!
Demonstrate that targeted
actions are leading to the
reduction of Non-Revenue
Water over time

A presentation by Wood.

A premier water utility, - |
service to all customers, fostering a healthu and
productive nation.

o provide customers with a safe, adequate and
relioble water supply and safe disposal of waste
water, in @ viable and efficient manner, that meets
and exceeds customer expectations, and ensures the
development of our organization, communities and

our Nadon



NAWASA — Project Benefits

Benefits

« Reduce the reliance on manual
forms and data entry — time
savings and enhanced data
quality

« Develop a digital record which
can be used to help inform and
justify investment decisions

* Provide a structured and
repeatable method for the
future assessment of Non-
Revenue Water

A presentation by Wood.




) Project

Background - Evaluating Non Revenue Water (NRW)
ﬁus

Network
a -
2. Know Your ~
Project
Customers Status

3. Know Your .- Project
Customers Data Status

d Project
4. Record Leaks Status
@ =
5. Quantifying
NRW

(7

. - Project

0. Management of
NRW

A presentation by Wood. ) o000
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Project Approach - Output 2

Activity 2.1 Development of the GIS data model

Activity and progress

First in-country visit by Wood and GISCAD &

staff in early May 2019 A

M . . _ Climate Technology Centre & Network (CTCN): National Water
I n Itlal meetl ngs d nd data review and Sewerage Authority, Grenada (NAWASA) — Improvement of

|nclud|ng mee‘“ngs W|th NAVVASA GlS |T water supply management through a GIS based monitoring and
. . ! ! control system for water loss reduction in Grenada
finance, customer services (Northstar)

. . . Project Output 2: Review of GIS systems and recommendations
teams and Ministry of Agriculture and P E SR BETE
Planning departments

wood.

Deliverable 2A: Report presenting the evaluation of type and

Production of data review report — issued Qishity oSl Susileble et data

to NAWASA/CTCN in second week of May ,
. . 1. Introduction

a n d th e n reVI Sed a n d re I SS u ed a S fo rm a I The following report updated and issued on the 5th July 2019 was developed by the Wood/GISCAD team as

deliverable on 5th Ju ly 2019 (Report 2A) cts bt o ol S o et et G, Tcpecie e

collaboration with technical staff within the National Water and Sewerage Authority of Grenada (NAWASA),

The scope of the technical note relates to the following objectives of OQutput 2 of the project:

@ Evaluation of the type and quality of all available spatial data.

A presentation by Wood.



Project Approach - Output 2

Activity 2.1 Development of the GIS data model

QGIS - Free Open Source GIS — already used

Activity and progress
. QGIS — GIS Desktop Software AR
hd Syste m reCO m m e n d atl O n S Main data admin tool Main GIS software with capability training given

for up-to & staff in detailed GIS tasks —
M including data editing and analysis.
— New virtual server for |
. Mew master and work in progress (WIP) databases (Server 2012
R2) ted by Mod 1on WM ithin NAWASA domain.
centralised data storage e e e WA e P AV

held az West Indies Mational Grid.

WIF database = storage area for editable WIP versions of data
- PO Stg re S Q L/ PO StG I S Master database =storage areas for approved versions of WIP

data Master Database WIP Database

database for future data (Read Only) (Editable)

PostgreSQL/PostGIS PostgreSQL/PostGIS

m a n a g e m e nt The developme-n‘t of a_web put_:li_cation
. scope to deliver this elerment il

— QGIS as main desktop GIS p S

mapping service

Q - e e
° Re asons Web Server ﬁ%}ﬁotg NT»IV rlr;i to

= kept under review.

QGIS or FME Workflow to join
CI5 data to master GIS layer of
meter locations — output e

source for meter rpue

WeB Serve capture. Development of
Q(é;c;bfiﬁror staff on publication sampm to
. . . . S ] & e
—  Existing skills with NAWASA e " _ ch i g
. . Qfield or SW Maps — and meter locations.
- D eve | o p 18] g use In G rena d a Provide secure access to CIS NorthStar / future Offiine mobile data Expected fraining for
general online viewer Crwanzr CIE Al capture apps for 10-15 staff in use of

and the wider Caribbean vieb porta viewer [Nty Android "
dals Llien Develop examnple viewer
— Low deployment costs

verification.
maps for specific

. short term links from GI5 database to be established to Morthstar CI5 but expected to
functional teams.

change to future Cowater Sogema database — timescale likely to be 2-3 years.

A presentation by Wood. o000



Project Approach - Output 2

Activity 2.1 Development of the GIS data model

Activity and progress ® Devces

 Creation of new virtual server
for the development of # Dashboards Status | Devices

centralised open source Devices o

PostgreSQL/PostGIS database o

. Browse By:
for spatial data Devices e =
*  Project server made available e == _ ,
. . MNetwork Services Mational Water & Sewerage Authority ﬂ
tO the prOJeCt team |n June Site Group:
201 9 Site Management N et ﬂ
. @ Barracuda Products Wi Hilis .
« Home for the core project . Al ™
. Trouble Tickets
database accessible by - |
@ Help Displaying1-1of 1 Page Size:
NAWASA Staff Status L 1) Device NamejAlias IP Address
(AIE [ || CAN ||| (AN [ || Gy [

A presentation by Wood. 0



Project Approach - Output 2

Activity 2.1

Activity and progress

GIS and database review report
2B and GIS data model report
2C produced in May/June 2019 -
final version issued on 26t July
2019

Creation of new GIS database
during June 2019 structure on
the new NAWASA server

Structure includes database
schemas, user groups and roles
to determine access level and
capability

A presentation by Wood.

Development of the GIS data model

nw_dma_boundaries
(dataset table)

schema_dma
(schema)

schema_environment
(schema)

nw_dma_meters

(dataset table)
PostgreSQL database |

ma_geology_wgs84

(dataset table)

5, Create - Login/Greup Rale " s Crawts - Login/Group Rola
Genernl Definion  Privileges  Wembership Faramelsrs Secorily  EGL fienersl  Oefintinr.  Privileges Membership  Parameters
Passwond
Foles Plcl memhers
Mecoun| epres
s Sirvnsa sl
Aa NEwBESE EwWE Corymeclinm limit -1
A Do EveCube server_program
& Bg_mondar
S g read_sil_sittings
& ©0_read_sA_stats
e
) 4 ) i Chnes T
5|8 At Iu{r‘#u-.‘il L B & Can ‘

k]

Securty SO

T



Project Approach - Output 2

Activity 2.1 Development of the GIS data model

Data Source Manager | Browser | PostgreSQL =

Connections

Activity and progress

« Existing NAWASA data
layers loaded to database in
June and July 2019 - i . —

< schema_dma nw_dma_boundaries geom
&yf GeoPackage schema_dma nw_dma_meters geom Geometry
~ schema_environment

« Training on structure 7, spanie s smonment . gelog geom  Geomey

schema_environment ma_landuse_2009 geom Geometry

M | ! i il G
prov|ded to NAWASA staff W, posgrsar e i o Cay

o MSSQL ¥ schema_infrasewer

Connect New Edit Remove Load Save

Schema “ Table Comment Column Data Type Spatial Ty
» public

o
SE
2 =

. . o e h inf bound G
during in-country visit by o S ——
» Oracle * schema_infrawater

M schema_infrawater nw_hydrants geom Geometry
WOOd a n d G | SCA D Sta I n DBl; DB2 schema_infrawater nw_tanks_boreholes geom Geometry

schema_infrawater wd_april_mains_tagged_p... geom Geometry

WA vitual Laver schema_infrawater wd_may_mains_tagged_p... geom Geometry
September 2019 R vt
Q WMS/WMTS

« Additional layers added & v
during 2019 and refresh
o . {;Ii ArcGIS Map Server Also kst tables with no geometry
training undertaken March '

szzizlzz EHzzz
ESESES £S5 ES5ES

Search options

_?;" ArcGIS Feature Server

2020 » GeoNode Set Filter Close Add Help

A presentation by Wood. oo 0



Project Approach - Output 2

Activity 2.1

Activity and
progress

Creation of
additional
metadata table

 Use of QGIS
plugin to allow
users to search
for data and
add to QGIS
projects

A presentation by Wood.

Development of the GIS data model

Vector Raster Database Web Mesh Progessing Help
Y Manage and Install Plugins.. ( kl_:_?!i [E H a

- @ Python Conscle Chrl+Alt+P

DB Style Manager ol | = W [ = @
2 7. Search For Tables Using Metadata

Confrgure Layer Metadata Search

‘Search for a layer based on general term (2.0, bat)

: -
| Also show resutls | may not heve socess fo

Erawse all metudatn

Renabs Detais
| Tebe | Shems | TWe  dbtma e | e
1| wed_spril_mains... schema_imfres..  Pipeline netaar., | Pipeline networ.,.  Vector linestring

Elwﬂ_rm:.r_rnulm... schema_mirew,.  Pipeline networ.,  Pipeline netwar.., Vector linestnng Abstract

Edt dabe
JLj3000
Cum Ong

W Custhame

2
PockSIS tonnection | newasa_trairing_editar
Schema | metadata
Aequired metadats tahie columng.
Dataget bype cokumn  dataset_type
Vector identifier PostGlS Table
aster identifier aster
Layer table column table_neame
Raster path coumn  path
Titie column gem_tite
Absiract colum gem_abstract
Custom | addiional metadats comns.
Desipbon Colamn Widget type
[Bte of tate uodate date_ast,update {QDueEdt
|Dwmer eontact name sustacian_name. | QUneESt (singe ire)
| O contact emal custodian_cmoil uineExit {singie ine)
| 11 =)
Advanced
Tgnore collin | —DISABLED—
Restricted colmm | ~DISABLED~
QGIS PostEIS connecton cokamn | ~-DISABLED -
Custam Primary Keys for views |
o | cancel




Project Approach - Output 2

Activity 2.1 Development of the GIS data model

Activity and progress -
e Access to test version | * e B
: PG:P-:I- Infi | Tebie  Freses | WP Query (nowis_raming_adnen) X
of Northstar - Lt R > o
= W Pouis —
Customer database = 18 s g pdsi TR Eeas
M M 4 ﬁ mm:d‘l. : LEFT ]I:-I-ﬂ'll :rl.'n:l.l':l_.-l.l.:!r:..- :.'-I.'. ':c-.l.lﬂn.w‘-:l.n;rn I
provided to Wood in :g:r;__mm sy
June 2019 =i
) 5 aéh:::_:mm : i
* Information used to + @ schee.cmvanmen T P e T e
develop data ’ g:mﬂf:;::f ] e | sweihge | ik sewsiie ) gesse | Meesins | R
. N Seiissin 1 _Iil SOOI, | counter cubi Cenetre 05 Gakeznize Rundm
Interface and L | rarmasa_biainng, editn r ] | BP0, | dul ruhi Ebhwr L Giabsanizs Ernizian
B rawiad_aking viewe 5 s Galeanize Risighan
exchange report R i L

L] Gabvenice Residen

(Report 2D) - July o “Trremen
2019

A presentation by Wood.



Project Approach - Output 2

Activity 2.1

Activity and progress
« New database created to

Development of the GIS data model

] fiid

Labia Sl
a la ﬂl.mmu.-:rﬁ: Esw:mne.
5

provide secure access to a T E o e i i

copy of the live Northstar R T s e

account, meter and meter S ki i

history data - September o

2019. e ==
+ Database refreshed with Lo |y

duplicated Northstar data in |, == e

January 2020 — used for
Output 4 — Non Revenue
Water data analysis

A presentation by Wood.

meler make H" —_
eneneg s
Eltwr (i}
&
Amoe [}
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Lo Fis Save As Pl
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Ppe mater i
Gakenize Residen,
Giabsanize Frniche
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Project Approach - Output 2

Activity 2.2 Review of data management procedures

Activity and progress —
* Draft version of Report 2E produced |
at the end of August 2019 =

—  procedures for data sharing and ==
storage; data capture workflows; '
and standards for customer
identification in the GIS
database

— Key aim — remove handwritten
and duplication of effort

* Report 2F - Job requirements
description produced at the end of
July 2019

A presentation by Wood. o000




Project Approach - Output 2

Activity 2.2 Review of data management procedures

F fors it
s . : e

Activity and progress

« Additional form
development and fieldwork
undertaken in late
September/early October

« Updated report 2E
produced in October 2019

 Additional work in March
2020 — focused on the
capture of new meters and
distribution leakage
locations

A presentation by Wood. o000



Project Approach - Output 2
Activity 2.3 Update the GIS .......ccw

= ] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
o o Nepp RPN Q- -W-I-,EE%I=0-
Activity and progress % 4 DBERDEY T - 8@ o & o

« Activities included additional o e e
O ow borders

training on the collection and = esrzo o

— distributionpipes2501...

@ O-FLE-P=EAR-GE S A

& teejunctions250120 p...

management of GIS data - using 7 & o e

| @ districtmeters250120 ...

. Vv © nw_customer meters
Qfield and SW Maps apps v ooy s e
| | — distributionpipes2501...
|V — distributionpipes25012...

* New processes used by NAWASA o s
staff to create detailed pipeline Lgs:;&
distribution network across SG1 &

SG2 in late 2019

* New data used in Output 4 - NRW
assessment from January 2020

| & Type to locate (ctri+k) Table retr Coordinate| 424802,1325388 | Scale|1:12739  ~ | [@ Magnifier 100% |3/ Rotation |0.0° 2| V| Render @ epscionns @ £

A presentation by Wood. o000




GIS Technician using older hardware IN THE INITIAL

and software DESKTOP AND
FIELD ASSESSMENT

Meter Attributes captured were done OIF 2 1D

using GPS handheld giving just CAPTURE

coordinate output PROCEDURES AND
METHODOLOGY
THE FOLLOWING

Compile il other Meter formerion WAS OBSERVED

create the GIS database &



4

D DEVELOPMER

)

DESIGN

v' MULTIPLE CONSULTA
THIS EXERCISE WAS REC
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MOVING TO A
DIGITAL DATA
CAPTURE
PLATFORM

APPLICATIONS OF QFIELD
TO EXISTING
WORKFLOWS AND
ADDITIONAL QUICK
WINS...

Data Capture can now be done by the GIS Department and the
Field Teams to accurately record data into one platform

Any damages, interference and issues can be directly logged into
the application by the meter crew for investigation.

With the collected data leak detection crews can now accurately
locate meters where leaks were reported, make the necessary
hardware changes and update the customer’s account with the new
meter number.

Adaptation of Paper based forms allows for seamless integration
of data captured in the field to be added to the GIS.

Materials used at each job will be digitally recorded to be
transferred to the stores department to ensure proper inventory
management



QFIELD e
CAPTURE

* PROPOSED SAMSUNG
GALAXY ACTIVE TAB2

THE SAMSUNG GALAXY ACTIVE
TAB2 IS A RUGGED TABLET WITH
AN IP67 RATING FOR FIELD
WORK.

SOFTWARE QFIELD V1.5.3 =

&
" o\ Vi




B0 oo, G FORMS WERE

13214 : . 8
I\E’;ggfgy % . ‘st CREATED FOR. L)
52%000 ‘ 2 05
1825 = ) 2CAM 12133 METER READERS

RO ocns, O 0163263¢ § METER READERS WILL HAVE THE

126 \MOS75080 22 S ABILITY TO

00 : X

AC O §0136 e « UPDATE METER READINGS INTO

THE APPLICATION.

QOLZO04900, U1 S023395/ A

* ADD ANY NEW METERS NOT YET
CAPTURED DIRECTLY INTO THE
APPLICATION.

* UPDATE METER LOCATIONS IF
CHANGED.

* REPORT ANY METERING ISSUES ./
ENCOUNTERED IN THE FIELD

o i\ ).




ZR110945,9,C° 0" 3631016
01216500, $015016246 Qi o
s 01507 2073
O 30833, §007259498
00150775845 01632, 583

0o 36308&, e ., ODAT/ (49414
LOUw
«90150( 3000

JHU15017315 0016311 750
@014300443 Yspoor 9977
12CAM0434D
0151 22076
1016327055001, 312624
0542181509 3 4M09585
W60 162670
@0150° 7588

04TAT 1’34‘b

L\

TRUE BLUE

SERIAL_NO
READING

LOCATION_N

N

FORMS WERE
CREATED FOR...

METER READERS wiL
ALSO HAVE THE ABILITY TO
ATTACH AN IMAGE TO THE
RECORDED ISSUE WHICH
WOULD BE PASSED ON TO THE
RELEVANT DEPARTMENT FOR
INVESTIGATION.
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mage Register

e ALL PAPER-BASED FORMS USED )
BY THE LEAK DETECTION CREW | et h
WAS DIGITIZED TO BE USED IN | "~ Gl —
QFIELD B 1| [[ e

EANE LA TV —

* TEAMS CAN NOW RECEIVE AND
COMPLETE THEIR WORK ORDER
USING QFIELD. RECORDING THE
ACTION TAKEN AND THE CAUSE OF """ S
THE LEAK ~ ~m N ~m

Cause




MATERIALS USED

* MATERIALS USED AT THE JOB CAN ALSO
BE RECORDED WITHIN THE APPLICATION.

THIS INFORMATION CAN THEN BE PASSED
TO THE STORES DEPARTMENT FOR
INVENTORY MANAGEMENT.

AS WELL AS ASSIST OTHER DEPARTMENTS
WITH A NEED TO ACCESS THIS DATA.

Meter

PVC Reducer
Thread Seal
Plug

Cap

Galv. Tee
Galv. Elbow
PVC Elbow
M.S. Cock
Connector
Union
Coupling
PVC Cement
PVC Celaner
Meter Seals
H/saw Blades
PVC Collar
Galv. Collar
Curb Stop
Washer

Galv. Pipe
PVC Pipe
Male Adaptor
Nipple

Galv. Reducer

Nee

A o

T
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* DATA COLLECTED CAN NOW BE SENT TO THE GIS TECHNICIAN TO

UPDATE THE MAIN DATABASE
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Activity 2.3 Update the GIS
Activity and progress ®CTCN ‘i@f %QOd

*G15CAD

 NAWASA data catalogue and metadata technical note:
information (Deliverable 2G produced — VNPO/CTeN: NAWASA Grenada

Improvement of water supply management through a GIS based monitoring

|n Octo ber 20'] 9) Wh|Ch docu mented and control system for water loss reduction in Grenada
_ Metadata for the key QGIS data Zrec:jeelztpcr}‘:J;cﬁ:t 2: Review of GIS systems and recommendations for future

Iaye s Deliverable 2G: NAWASA data catalogue and metadata information
D eta I | S Of th e QG I S Laye r eta d a ta The following Excel workbook (issued on the 6™ December) was developed by the Wood/GISCAD team as a core deliverable of UNIDO/CTCN project entitled
“Improvement of water supply management through a GIS based monitoring and control system for water loss reduction in Grenada®.  This project was delivered in

collaboration with technical staff within the National Water and Sewerage Authority of Grenada (NAWASA),
tool used to search and access the
d ata i n QG I S The information centain in the workbook relates to the following objectives of Output 2 of the project:

® Excel document with a description of all available data
® Excel document listing missing information and related data collection

— Details of sample SQL queries used

The workbook includes the following information: Worksheet

QGIS/PostGIS - Metadata for the key QGIS data layers held in the master PostgreSQLUPostGIS database QGIS spatial metadata
for Selected ta bles QGISPostGIS - Description of fields used in QGIS metadata QGIS metadata fields
QGISPostGIS - Details of the QGIS Layer Metadata Search Plugin used to manage metadata in QGIS QGIS Layer Metadata Search Plugin
QGIS/PostGIS - Configuration details for the QGIS Layer Metadata Search Plugin QGIS Plugin Config
. o 3 QGISPostGIS - Viewing metadata in the PgAdmin management interface for PostgreSQL QGIS pgAdmin

—_— Deta I | S Of a d d Itl O n a | d ata u Sed I n MS SQL Server - Metadata for additional SOL Server tables and queries IS SQL Server Tables
M3 SQL Server - QL code used to create selected tables M3 SQL Server SQL Codes
Additional data sources - identified but not loaded to main NAWASA GIS system Additional data sources

t h e p rOj ect Data capture priorities Data capture priorities

A presentation by Wood. 0
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Web mapping portal - Additional work beyond original scope

O (@3CTCIQ Searchplacesora | Q 'rv % % a Q Map & Tools E

Activity and progress

© Feature Info x A‘ x ‘gﬁ:":_ & *‘:}1*‘; ¥ eo Layers&legend & @i J
Creation of web mapping portal | BN 0 e |
MFG (5.M.0) OUTLET ' i = [~] Key Infrastructure

using XAMPP web mapping stack v 153

account  111202-0

(including Apache Web server), QGIS == 12

o Hydrants
ww= | Tanks and Bore.. o
Water Distributio.

<] [&] 8] [&]

. (S.M.O) + | Roads CHARIM _.
server and the QWC2 web mapping apmmteL 2 Customers ana Dis

. dma_c SG-1 (¥] |z, Customer Meters @
Cllent gzl 'E;?::EA“" 7] | DMA Meters o

. . parish St George z e | Customer Metg :

* Manual configuration of components === = Ll DA Boundaris
. s 7] | Google Sateliite

on prOJeCt server fime 1’502 QN [ | Show layer map tips

« Provide facility to publish QGIS
mapping content stored in
PostgreSQL as Web mapping services

 Initial site developed for potential
development in the future

A presentation by Wood. o000
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Project Approach - Output 3

Activity 3.1 South-South Learning mission

« Three day visit to WASA Trinidad
in early October 2019 — attended
by two representatives of
NAWASA and members of the
Wood/GISCAD project team.

« Exchange of information regarding
approaches to NRW assessment
and contacts for future
collaboration

* Mission report (Report 3A)
produced by end of October 2019

A presentation by Wood. oo 0
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Activity 3.1 South-South Learning mission

Gallery Map Ecore Groums - Sl Q,

GIS capability within WASA started in
1990s

Current system includes a wide range

of geospatial datasets covering
Trinidad

Development of internal ESRI Portal
web mapping system 2017-2019

Provides WASA users access to
CO m p re h e n S ive d ata fo r th e WASA's LIS Portal is designed to serve the staff and other stakeholders of the Water f Sewerage

. . Authority. Built and maintained by the Enterprise GIS Team at the Systems Optimization
Orga n I Satlon I.‘rtu.nr_urw_nt, it serves as the ane stop shop for the dissemination of GIS products and services

THE ARERNA RESERWOIR TRIMIDA AND TOBAGD TRTHIBAD AND TI:IIAL'.D' WASA THSTALLATIGNS
TOHT MAF WARA CUSTOMERS WL AN

Welcome To WASA GIS Portal
—— * The one-thop shop b everydhing G5 400 &

organization-wide.

Requires continued investment in
software licensing and staffing

A presentation by Wood. oo 0
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Project Approach - Output 4

Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Del ive ra b I e 2019 NAWASA Water Audit - V1.05
« Spreadsheet based water audit for :
* Pilot areas (SG1 and SG2) ﬁ ,
« Grenada (whole island) G ﬂ .
« Report providing details of input, process e
and recommendations for future actions

y |npUtS in process inCIUde: Al Source volume B1 Billed metered C1Unaulhp|:irised D1 Mains length
— Water production and DMA meterdata —_—
oyye A2 Source error B2 Billed unmetered :::rrmeter D2 Number of services
— Northstar billing system data _ | |
—  GIS spatial mapping of customer B3Unbiledmetered  C3Datahandlngemor D3 v sevice ength

locations (meters) and pipelines

— Estimates for unknown elements - e.g. _ _
|eve| Of unauthorlsed Consumptlon E1 Total annual cost of E2 Customer retail unit E3 Variable production

operating cost cost

B4 Unbilled unmetered

A presentation by Wood. o000
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Network

2. Know Your

Customers

3. Know Your
Customers Data

4. Record Leaks J
-

5. Quantifying -
Qe

6. Management of
NRW —

A presentation by Wood. o000



Project Approach - Output 4

Activity 4.1 Evaluation of Non Revenue Water in the two nilot DMAs

Stage 1 — Know your network
—

Project initiation:
* 36 notional DMA's within GIS

e Covering approx. 21% of
customers

* 100’'s of miles of mains missing
on GIS

« Some of the 29 production
plants missing on GIS

A presentation by Wood. o0
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Stage 1 - Know your network

« Wood review of the pipeline datasets in
May/June 2019

* Initial refinement of network data focused
on DMA area SG-1 (Lance aux Epines) and
SG-2 (True Blue)

« Training in data collection apps in
Sept/October with Wood / GISCAD
team

* Detailed remapping of pipeline
distribution network for SG1 and SG2
by Damani and Annel in Oct/Dec 2019

« Recorded network length increased by
a by factor of 2.3

A presentation by Wood. oo 0
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

(Q “NAWASA_piot manter 060320 - QGIS - o x
Project ot Yew Layer Settings Puging Veclor Baster Database Wed Meh Progessing beip
Stage 2 - Know your customers 0e 2,/ APPA BBEC B 0 -K-O-RBE%I=-R0-
® J BR® - - - - w. B Q- O- B- = O~
o A - . o-{:-ea:uq- % x . .
 Merging of 200 individual GIS 1 s
datasets into a single layer of |
available customer account/meter S amamamssors
locations Y et

« Combined dataset of around 35,500 et
locations — around 85% with account . aoe”
numbers which can be matched to

2019 billing data

* Need for ongoing work to add details
for the remaining 15% and improve
locational accuracy over time

» GIS used to add the DMA ID for each
point — needed for the NRW

Assessment
A presentation by Wood. o000
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Project Approach - Output 4

Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Stage 3 - Know your customers’
data File m Create  External Data  Database Tools  Help  Fields  Table L2 Tell me whial you want Lo do

¥ cut Al fcr . - B ah po
. M X Cut 4, Ascending :-bzle:hm & ;Ne’ﬂ E Totals p S Replace | oo < -
ity ™ Copy z ol earcmd - " T 3 GoTo-
° M I r f A e v ey &b Dieserding = ] n B w spelling - G S 5 01 Bolze Mollm =
° . T Al X Lelete - = More - i Select - = | =E==
hpacerd ) scrt & Fhter Fecords Fird Text bomelirg " s

Arcaur L

| [ o1 Arcout Lsage ma |i cuerys w0 [T] Account Awerage Dally Consumption OUTPUT

. . P
created database linking to the s objec
p—y Ie) account_no - | DMA_CODE - | billeode - uniguerel - SumOfcons_ - MaxOfread_ - MinOfread_o - no_of_days - DeysinPerioc - BillingDays - ConsemptionPerl - Conswmptior - | G«
- | WHNONZ 1000011401 SZBUAUS  11/13f0018 14/ulfany 34 331 S6b 253./1/9452054 /9 HEEEEES L

Tables = 100002 WO 100002_24/01/ 11117 24/13/2018  24/01/2019 33 334 367 57.5395095367847 LY,
EH 1 aceaum tsage m

100003 NONT 1n0003_14/01, 23976.65 11/12/3018 14/m1/3019 4 EEY) AR5 65.6894520547045 {44444,

art po watar bist oar | T srhema customess rw customars met

B

]

.
B3 anacount Lzoge with UNCUERES WDOKM 100004_34/01, 483318 24/12/2019 24/01/2019 an 334 304 134,157087012088 sdusidsgg O
O Ca I O n S a n CO p O e B an_Peract po witer_bist_vear WOOM 100006 UE/UL/ 2308604 09/12/2019  U8/UL/2019 EHS 335 307 bLUIIRIGAN f6h ) MRS o
erye WOOM 100008_16/01/ SEOFLET  16/12/2018  16/01/2012 ] 331 362 160.11953038671 HHHIANAIIG C
N O rt h Sta r b I | | I n ata 20 1 9 - ) Wnom 100012_16/01/ 1957723 16/13/2018  16/n1/2019 E 334 367 54.080745A563536 WULLSLSEENE
o WHONT 100013_24/01, FANOG.TE 23/12/2019 24012019 i} 333 261 G3.08 02904602 B
2. aceout mast fezem WOOM 100014 1501/ 43004 13/13/2019  15/01/2019 E 332 307 11.9874650400545 HEHHEEEAERE A
° W kfl f M EH st isioric WHNOMNL 100015_14/01/ 2243686 11/12/2018  10/01/2012 3 331 365 BLA708193150685 M,
W 1y 58.19 F12/20 SO/ E 333 3 375 SN
O r OW O u e rl es a n S suvourt fverage sl Compumption UUIAS 1 DOM 100016 11/01/ 1165R.38  09/13/20018  11/01/2018 N 33 362 12.2054972375691 WALLLLY
- i WHNON3 100017_1/01/ 47689331 11/12/2013  14/01/2019 3 331 365 1306.55709589041 T |
Bl b2 Feanisnienads 10001E 54-5 WM 100018_1&£1] JEEIE.2E  1BM13/2018  16/01/7019 I 334 362 T1EISSA01104972 HUUIIIIIILLY B
I I la C ro S O C re a e S ru C u re *@ diorw e b 100019 WM 100018_16/01/ 18917.34  16/12/2018  16/01/2019 28 334 362 52,257845303R674 HisHH B
*@ hare tie hist 100020 100020 14/01/ 5939.19 13122019 14/01/2019 332 352 17.389126506U241 HIHHEHAEE A
- I N 100021 WHNONL 100021_14/01/ 236568 11122019 14/01/2018 3 331 365 BL.O7INBAESTSIAL MY B
@ schema_custorners_nw_customers_mesers_dma =
uenes . 100072 100022_03/01/ 4199.08  05/12/201%  03/01/7018 336 336 11.0913928571429 HUHIUILLYLLY A
= X . 100023 100023_10/01/ 219.97 10/12/2019 10/01,/2019 334 B34 0GHERGIAT4AT 0T HHHHHERE 4
. P e siling eeds frreae w0024 WO 100024 14/01/ 10338.58  12/12/2019  14/01/2019 32 332 304 2BACIEILINIOULE RS A
— Ave ra e CO I l S' I I ' l t I O I l e r ST e bdrat ol cstemer meters_dma 100025 100025 _14/01/ 153979 12122019 14/01/2018 332 332 1.63792168671699 TS A\
ST AN Fevact an o wates hist year 100077 WhaM 100027_14/017 2062733 1117/2013 14/01/7019 S 331 365 7469405479452 HUMULLLYLLY O
[ 100028 WDaM 100008_22/01/ 6775052 26/12/2018  22/01/2019 En 338 308 184,104673013043 sbHssHESS C
a CCO | I I lt O r - o w0029 WHONL 100028 14/01/ 1121846 11/12/2019  14/03/2019 34 331 305 30.7355068405151 HIHHEIAES 4
LS L Usage Wik UHKIEREF 100031 WO 100031_14/01/ 23756065 1/12/2019  14/01/2018 31 331 365 BS.CEE7123267671 U B
. AT s3unque scceunts 100032 100092_21/017 1R12/2018 2170002018 331 331 067
re a t e d u e rI e S b T et aoud sl el el el dae 100034 WM 1000341101/ 18037.47 05/12/2019 11/01/201% an 33z AG2 47,B3T2051033707 HHEHHERIEE B
- 00035 00035 11y .12 ik 30: A 131: PRI
M ST 55 account mea hisoric estse raa data 100035 WHONL 100035 14/01/ 6379.13 11122019 14/01/2019 34 331 305 17,47 /0684931507 A
. ; ) 100038 woom 100036_03/01/ 2155699 05/13/2013  03/01/2019 ] 336 366 SE.ESEETITELAZ08 MY O
D M A I | | CO d e T bl s 100038 WM 100018_18/01/ J0RST.07 1RAZ/2013 1A/01/2019 kX 334 366 ST.0S5A196721311 HUILLLLYLLY B
T 1 At dverage Daly Cansumpton 100038 WM 100039_14/01/ 5939.19 11/12/2019 14/01/2019 34 331 B3G5 16,2717534240075 HHHERHEE 4
ER Copy O FCansumptian By CMMA | [ Record: 14+ 1 ara5513 [+ Mk G 1 d
Datashaet View E |“{
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Project Approach - Output 4

Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Legend
. . . . Customer Meter Usage
DMA 5G1 - L'Anse Aux Epines - Monthly readings of consumption billed Srtus
Data produced from MS Access query ® A
@® 8
@ c
|account_n Il'h mea
route walk 5 name _ meter_no e read_date | Year - Month | usage_hi | cons_billed Qo
> : - : = - ol ; > ’ i
1010 1230 107529 CABLE & WIRELESS G'DALTD 0018002498 M 08-Aug-19 2019 8 95 20897.08 @
1010 1230 107529 CABLE & WIRELESS G'DALTD 0018002498 M 09-Jul-19 2019 7 149 32775.42 ®
1010 1230 107529 CABLE & WIRELESS G'DALTD 0018002498 M 08-Jun-19 2019 6 177 38934.56 ﬁf( o
1010 1230 107529 CABLE & WIRELESS G'DALTD IEIJISOOZ-IQS M 04-May-19 2019 5 123 27056.22
1010 1230 107529 CABLE & WIRELESSG'DALTD 0018002498 M 03-Apr-19 2019 a 115 25296.46 Pipeline
1010 1230 107529 CABLE & WIRELESS G'DALTD '0018002498 M 06-Mar-19 2019 3 114 25076.49
1010 1230 107529 CABLE & WIRELESS GDALTD 0018002498 M 05-Feb-19 2019 2 159 34975.11 g" Area
1010 1230 107529 CABLE & WIRELESSG'DALTD 0018002498 M 03-Jan-19 2019 1 178 39154.53
1005 140 108020 CALABASH HOTEL %10208607 M 02-Aug-19 2019 8 986 216889.68
1005 140 108020 CALABASH HOTEL '0010208607 M 04-Jul-19 2019 7 1241  272981.84
1005 140 108020 CALABASH HOTEL '0010208607 M 06-Jun-19 2019 6 1461 321375.07
1005 140 108020 CALABASH HOTEL '0010208607 M 07-May-19 2019 5 1643 361409.47
1005 140 108020 CALABASH HOTEL '0010208607 M 04-Apr-19 2019 4 1022 224808.57
1005 140 108020 CALABASH HOTEL '0010208607 M 07-Mar-19 2019 3 1261 277381.22
1005 140 108020 CALABASH HOTEL '0010208607 M 06-Feb-19 2019 2 1341 294978.76
1005 140 108020 CALABASH HOTEL '(l)‘lO?O%O? M 07-Jan-19 2019 1 1155 254064.48
1005 400 126069 JUDITH C. LANGAIGNE '(D14222854 M 02-Aug-19 2019 8 61 13418.12 University consumes 53%
1005 400 126069 JUDITH C. LANGAIGNE 0014222854 M 04-Jul-19 2019 7 a1 9018.74 of the consuption of $G-2
1005 400 126069 JUDITH C. LANGAIGNE '0014222854 M 06-Jun-19 2019 6 58 12758.22
1005 400 126069 JUDITH C. LANGAIGNE "0014222854 M 07-May-19 2019 5 66  14517.97
1005 400 126069 JUDITH C. LANGAIGNE 'm14222854 M 04-Apr-19 2019 4 43 9458.68
1005 400 126069 JUDITH C. LANGAIGNE "0014222854 M 07-Mar-19 2019 3 45 9898.62
1005 400 126069 JUDITH C. LANGAIGNE "0014222854 M 06-Feb-19 2019 2 48 9678.65
1005 400 126069 JUDITH C. LANGAIGNE '0014222854 M 07-Jan-19 2019 1 48 10558.52
Service Layer Credits: Sources: Esr, HERE, Garmin, Intermap, increment P Corp, GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase. IGN, Kadaster "‘G?S’“m Survey, Esn Japan, METI, Esa China (Hong Kong), (¢)
and the User
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Stage 4 - Record leaks

* Ongoing development of
tablet form for the future
collection and management of
leak information

* Information will help with
future management and
improved assessment and
lowering of NRW across
Grenada

« Ongoing trialling required by
NAWASA staff in the field

A presentation by Wood. o000
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Stage 5 - NRW assessment

« Use information from stages 1-4 to develop NRW
water audit models for two pilot DMAs and a
company-wide assessment

« Approach based on adapting an established AWWA
methOd in MS Excel Evidential Worksheets

* Audit includes a series of individual sheets storing
values including:

2019 NAWASA Water Audit - V2.0

B1 Billed metered

—  Water volume supplied B e e
— Authorised and unauthorised consumption SSUnkadmebred Gt i e
— Network length and pressures —

— Production cost data

E2 Customer retail unit ES Variable production

— Calculation of NRW losses operatin ol s

A presentation by Wood. o000
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Stage 5 - NRW assessment NAWASA Company-wide

SG1 , , * 962 miles of pipework
* 31.2 miles of pipework - 45,500 service connections
* 527 service connections «  27% non-revenue water as percent by
* 37% non-revenue water as percent volume
by volume

Key factors which affect the accuracy of the
SG2 audits include:

« accounting for unbilled usage

« 7.8 miles of pipework t mains lenaths & :
« 120 service connections 28%?{:%’00” (r;gilrr]\fseng > & service

) t1)1% r|10n—revenue water as percent « and availability of production and
y volume distribution metered data.

A presentation by Wood. o0
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

Stage 6 - Management of NRW

A more detailed understanding of NRW within the company is required before specific NRW management
activities can be undertaken.

Desired configuration
Full coverage of matering allowing | ing
at WOZ, WSZ, super-DMA and DMA |eval

KEY ENABLERS & RECOMMENDATION:
« Update GIS Coverage (Step 1 know your network)

«  Establish Network Monitoring Zones based on 4 levels of
network monitoring or ‘zonal hierarchy'.

BEMEFITS:

MRW management and planning at all levels
Super-DMA will support the local “trunk’
network leakage quantification.

DMA coverage allowing efficiant identification
of issues and planned interventions.

Water Quality Zone

—  Level A - Water Quality Zones (Water Treatment

Pl antS) O \Water Storaga Zone
—  Level B - Water Storage / Supply Zones o
— Level C - Super DMAs & ocoeiomn

- Level D — DMAs

«  Alot of this can be done now with existing knowledge
and metered datal!

Existing [eriginal) metars
Installed metars

A presentation by Wood. o0
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Water Quality Zone (Water Treatment Plant
Zone)
Includes network and customers supplied

from a particular Water Treatment Plant.

BENEFITS:

Enables water audits to be undertaken at
WQZ level.

. Knowledge of total production output,
seasonal variation and headroom.

TANK1 M
Water Quality Zone

Notional DMA

m Existing meters

A presentation by Wood.
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B W
_.

TANK1 =

Operational WSZ
Inlets and outlet
metered

64 A presentation by Wood.

BENEFITS:

Enables water audits to be undertaken at
WSZ level.

Better understanding of network
consumption.

Identification of significant bursts.

Facilitates NRW management and planning.

O Water Quality Zone

Water Storage Zone

Notional DMA

Existing meters

Notional WSZ
Inlet not metered




Project Ap

oroach - Output 4

Notional super-DMA Part of WSZ split to

‘ i Tank 1 inlet not metered | two super DMAs

TANK 1

Super-DMAs.
Network and customers fed from a sub-area

BENEFITS:
\ Enables water audits to be undertaken at
super-DMA level.

=

Greater granularity over the WSZ audits.
Facilitates NRW management and planning.
Identification of smaller system events.
Better understanding of network
consumption

Water Quality Zone

$

TANK 2

@ Water Storage Zone

Super-DMA

Notional DMA

m Existing meters

D

Notional super-DMA
Inlet not metered

A presentation by Wood.
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roach - Output 4

D
o)

@
M I

Improved coverage.
More DMAs established and additional
metering at TANK 2 outlet

BENEFITS:

Water management at the DMA level.
Relatively small changes can be identified
Targeted interventions

Meters installed so
now operational
DMAs

Inlet meter installed so now
operational WSZ and super-DMA.
Fully monitored area.

A presentation by Wood.

Water Quality Zone

O Water Storage Zone

Super-DMA

Notional DMA

Existing meters

. Operational DMA
™
™

Installed meters
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Desired configuration
E Full coverage of metering allowing monitoring

at WQZ, WSZ, super-DMA and DMA level

. \ BENEFITS:

NRW management and planning at all levels

Super-DMA will support the local “trunk’
network leakage quantification.

. DMA coverage allowing efficient identification

of issues and planned interventions.

TANK 1

[ Water Quality Zone
TANK 2 O Water Storage Zone
Super-DMA
' Notional DMA
. Operational DMA
m Existing (original) meters
M| Installed meters

A presentation by Wood.
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Activity 4.1 Evaluation of Non Revenue Water in the two pilot DMAs

B of DMAL (V) MOt DMAL [zt Average of OMAL [/

DMA Summary Flow Data

Stage 6 - Management of NRW assessment

Provide advice and guidance on future measures to help
manage NRW

+  DMA flows should be continually monitored to enable minimum night flow
(MNF) assessments of losses.

*  Active leakage reduction activities should be focussed on DMA'’s with a high
night flow and DMA's where MNF increases over time.

«  Pressures should be monitored throughout the DMA network to assist with  L==_
pressure related leakage assessments and to identify potential for pressure

reduction. )
«  Transmission main meters should be tested for accuracy and replaced if m- :
necessary. Bedissen i Y !
*  Mains renewal should be considered for mains with a high failure history. Vet Y ’
«  Detailed flow data from bulk meters at SG1 and SG2 should be used to help espd N Il Y
identify trends in usage e il v ‘
Output 4 Report Issued May 2020 e s | v ¢
Telemetry 2
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Project Approach - Output 5

Activity 5.1 Regional South-South exchange event

« Plan A - Originally planned as a one-day face-
to-face engagement workshop with NAWASA
staff and members of the Caribbean water
management community in Grenada

* Planned Objectives
— Communicate the outcomes of the study
— Demo the technical approaches used

— Promote wider discussion between
attendees about their shared experiences

« Plan B - Deliver a 2 hour webinar with
members of the Caribbean water management
and wider CTCN community
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Recommendations

Data collection

« Commence a 2-3 year programme to enhance the mapping of the pipeline
distribution network

— Aim to complete six DMAs in 2020 and 2021
— Programme to complete remaining DMAs/priority areas by the end of 2022
— Continue process across the whole island in the long term

« Continue to test and embed digital data collection in the work of the metering and
T&D teams

— Being supported by staged investment in data collection tablets
— Test in the field- demonstrate benefits — buy more
— Build up enhanced digital record of meter/customer locations and leakage events

—  Get reqular feedback from crews using the forms — issues and benefits (time
saved)
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Recommendations

Data collection
» Install detailed flow loggers for as many DMAs meters as possible

— Only on DMAs where the flows through the meter will be accurate across the full
flow range.

— Link installation to above mapping programme priorities
— Use data to help identify spatial patterns and reasons for outages
— Wood staff can help with future interpretation and training for this
GIS
* Long term investment in additional server capability to support continued development

— Priority needed to ensure that data collected is protected — key risk issue for future
success

« Continued development of GIS staff resources and capacity
— Critical for future success and adoption of GIS within NAWASA
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Recommendations

GIS

* Increase awareness of data collected across all functions in NAWASA
— Initial web mapping portal start of this process

NRW assessment

« Carry out NRW assessments at zonal monitoring levels to inform decisions on which areas
would benefit most from the implementation of a full DMA structure.

 Identify and investigate customers will unusual usage patterns — using a combination of
Northstar and GIS

« Undertake regular repeat assessments of NRW to assess the impact of focused investment
actions — over time benefits will be seen and can be quantified
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NEXT STEPS FOR NAWASA
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NEXT STEPS...

" Long term programme to capture updates and remap the primary distribution
network

" with the aim to complete minimum 15 DMAs per year

= Review of DMA Strategy

® to be tailored to areas containing 300 or more properties for permanent
monitoring




NEXT STEPS...

= Reduction of Non-Revenue Water (NRW)

= Establishment of network monitoring zones

®= |ncrease DMA coverage

= Continuous and increased data collection

® NRW assessment through improved GIS analysis

= Water Balance tools, Revised AWWA Water Audit.




NEXT STEPS...

" Enhance Data Capture & Management Procedures and Standards

® Continue digitalization of NAWASA infrastructures (WTP, wells etc) and assets
(meters, pipeline etc)

= Capture the location of new / updated meter locations and over time build up an
enhanced digital record of meter/customer locations

" |ncrease use of smart meters, GPRS flow and pressure instruments, SCADA
systems on our Treatment plants and water storage facilities




THANK YOU

Innovation in our operations and service
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