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= The Role of Enterprise Big Data Analytics & GIS Cloud in the O&M of the
Water and Wastewater Sector, HCWW, Egypt

HCWW Enterprise Big Data Analytics & GIS Cloud System

Big Data Analytics/GIS Role in the Reactive, Regular, and Proactive O&M
Big Data Analytics/GIS & Hotline for Optimized O&M

Big Data Analytics/GIS & HCWW Mobile Application/Citizen Observation
for Interactive O&M

Big Data Analytics/GIS & Hydraulic Analysis in O&M System

Big Data Analytics/GIS & NRW (Physical & Commercial) in O&M System
Big Data Analytics/GIS & Water Quality Lab in O&M System

Big Data Analytics/GIS Tracking for O&M Vehicles/Team

Dynamic Atlases

Road Map



W/ WW SECTOR
INSTITUTIONAL ARRANGEMENTS

HEWAV
Own, manage and
operate W &WWTPs
through CAPWO

25 Affiliated Companies Execution of Water
(130,000 Employees ) &

Wastewater projects
in Cairo & Alexandria

..... try of Housing NOPWASD

Execution of Water
&
Wastewater projects

Governments
Regulatory Agency




\Water Service Coverage

Water Production

(Millions m3/day) 25.5

2711
Number of Water 229 Filtration + 828 Compact
Treatment Plants + 1607 Well Plants

+ 47 Desalination

Water Distribution 165,000

Networks (km)

15.1
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\Wastewater Service Coverage

Wastewater
Capacity (Millions 10.8

m3/day)

Number of

94% Urban

WENGEEIGE]S 405
Treatment Plants
Wastewater 53,000
Networks (km)
Number of 7 64

Subscribers

(Millions)

34% Rural
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Definitions & Key Characteristics of “Big Data Analytics ”

Big Data Analytics is defined as the application of analytics methods to the wide range of
available big data sources (internal and/or external) to generate new and powerful insights.

Big Data commonly described according to the 5 “V”

*  \Volume
— Describes the quantity of data in terms of breadth, granularity, and history
— As data volumes grow, traditional technology has difficulty scaling
* Variety
— Describes multiple formats, structures, and time intervals
— As variety increases, traditional technology has difficulty keeping pace it
*  \elocity
— Describes the trend towards data flowing faster and faster nearing real-time/semi real-time
— As velocity increases, traditional technology has difficulty keeping pace
*  \eracity
— Describes the level of confidence and trust we place in the data
— As more data is acquired, the uncertainty increases
* Value
— Describes the positive impact made by utilizing data
— Companies still have difficulty with this



Recent History of “Data Analytics”

Academic

First Wave!!
90’s
2 -Data Mining
80’s (DM) and
L Statistical
Learning
Data Sets
70’s or before (MD) Knowledge
.-Statistical -Very Large Discovery in
7 Database
Computing Data Base (KDD)
-Machine (VLDB)
Learning

o
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» Education & Industry

Second Wave!!

2010’s
2000's .
. -Business -Big Data
Analytics Analytics
(Busmess - Emergence of the digital
Schools) economy and society  :
-Informatics — Mass installation of ;
(science and surveillance and sensor
1 : systems .
engineering); _ _
Maturing of social
e.g., : >
o : media and digital
bioinformatics, communities
health 1 - Analytics broadened
informatics, into a range of new
systems capabilities including
informatics, predictions



1/3 Business Leaders

Don't trust the info they use $3.1 Trillion/Year

Cost to U.S. for poor data

27% Unsure of

data accuracy VERACITY

Uncertainty of Data

6 billion
o Cell phones 100 sensors
2.5 Quintillion Bytes —__Monitor performance
Of data created every day in new cars
VOLUME VELOCITY 1TB
Scale of Data Speed of New Data gefrtt;jagfllr?frsl)Y
Real-time Analysis
48fz:att;atg,y2tg;0 i / stock exchange
3 ' _18.9 Billion
100 Terabytes DA A - .
Of data stored per company Netw%rxl; gg? gectlons

. 420 Million
Wearable, wireless
Structured Data VARIETY  health monitors

| Forms of Data

| 4 Billion+
30 Billion / Hours of video
Pieces of Facebook ™.

content/month . 400 Million
NS Tweets per day

Duke University, North Carolina, USA, 2017




Big Data Structure

Structure of data dictates its "Variety

— Structured
= Data is organized in a tabular format at the " “field " level
= Eg. Spreadsheets and data base tables
Structured Unstructured
Data Data
— Unstructured
= The structure is unknown
= Eg. Images, audio, video, text, ...etc.

Whatyou indina DB i What you find in the 'wild
(typically) (text, images, audio, video)

— Multi-Structured

= The structure includes a combination of tabular, hierarchical, tagged, other and
unknown

= Eg. Emails and Twitter feeds contain some known fields such as the ~"From " and
“To  parties combined with unstructured text
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— Internal
= Generated by internally managed business activities
= Generated by staff, contractors and partners known to us

= Examples
o Systems for Operations, and Maintenance,...etc
o Sensors, text documents, audio, video, images, maps, web logs,...etc

External
= Generated by external activities
= Generated by organizations, people or equipment who are likely unknown

= Examples

o Social media, open data, public data, blogs, news feeds, audio, video, images, sensors,
IOT devices, smart phone communications, wearable devices, web sites, data markets,
location data using GPS, GIS, data subscription services
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Complexity of the Data of the Water Sector Z:

.Wcl.r Treatment Data industrial and Trade Use Data

Chemical consumplion
Energy consumption
Flow 1o distribution

Asirochon & dischargs rates
Chemical conten!

‘:moiogscol Carbon Footprnt
fa M sewer Network Data °
Raintal

Fow roles

Food avents

Pollution avenls

Pump Station energy use
Sewer blockage gala

Temperaiure

O

§o3rey
| P |

NP

X

ok

‘0'.' Resource

AbsSIroction rates
Raw walg 9

&

Domestic Use Data

COs kW
|

(Wom Network Datay

Flow rates Abstraction rates
Reservor levels Lond use

Pump Station energy Forming praclices
Chemical application rales

smort mateing
waler & sewerage chorges

Agricultural Data

Wastewater

‘ygrologlcol Data

Treatment Data
\ @

Waoter fiows Influent & eftivent
Woler Qualty quolity & flow rotes
Polutant levels Chemical use
Ecology

Energy wse & 11
generation

By-product production




Water Sector Collects a Lot of Structured and Un-Structured
Data From Internal and External Sources

*  Energy Consumption

*  Chemical Consumption

«  Asset Operation Condition

»  Potable Water Production

»  Potable Water Transmission

Flow & Pressure

«  Sludge Production & Transmission
Sewer Flows

«  Storm Events

e«  Smart Meters

«  Asset Risk Management

»  Deterioration Model

*  On/off line Monitoring Instruments
Laboratory Data

« SCADA

Water Treatment Wastewater Treatment Alarm Data

Hot Line Data

*  Public Domain Participation Data
«  Social Media

«  Others.... 12

Water Distribution Wastewater Collection




Big Data Analytical Models/Algorithms _

Empirical
— model is created based strictly on observed data

Mechanistic
— model is created based on theoretical rules and formula

Deterministic
— model does not consider randomness or uncertainty

Stochastic
— model considers randomness and provides a range of output values

Continuous
— model works with fractions and real numbers

Discrete
— model works with integers and whole numbers

- ll




The Role of Enterprise Big Data Analytics & GIS
Cloud in the O&M of the Water and Wastewater
Sector, HCWW, Egypt
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Enterprise Database/Geographic Information System (GIS)

Q.
T waterPies | 5 E People Software
(1]
1)
-~ 2
o 0
O e | 3 3
= O
0w =
O T e ~
3
-+
T v oo |
(1)+(2)+(3)+(4) My Hardware Applications
Q W
=
o o
®
-2 Enterprise Database/GIS integrates
) 3 hardware, software, and data to
g provide a high level of details digital
3 data (Base map overlaid by detailed
=

water & wastewater network(s),
demographic, services, ....etc).

-~
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Scalable Vision: Enterprise Database/GIS Reflects the —
Reality in High Level of Details with Good Accuracy
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Location is the Common Element Among All Data

& .3
waiall &)

Visualize your:

Base Map

‘I

‘reatures around
you

Service Areas

Water Network

L
o
o

Customers

E‘



Big Data Analytics & GIS Integration Between Different Departments
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GIS Platfrom
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Unified Database Across all Egypt

f" Greater Cairo - ArcMap - ArcInfo ;Iilﬁl

J File Edit Wiew Insert Selection Tools wWindow Help |
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@M @eds B roMaf EnamBa|AE &S00 d|weBs0|[aans|
=|xe|a|a |

J Editar = | [ |, ¥ Tash: ICreateNew Feature

x

=l

= B GIS schema 2016-6-1 =1 Q
= 3 HCWW _Schema.gdb b emOgra phIC Data

ﬁ APP_Features — .,.,‘.‘.f .

E Base_map ‘il‘w:i.‘:i‘%

renewal_replacement % 22009 || Ldod ;

i [T Sewer_Net } E’f’““ﬁg = O&M Data

= B WATER_NET S{é‘.&‘.‘.‘l‘ =y i -
|:J C_HYDRANT __.'\_&;,,,‘?g![ ‘:'-?-'-':' " J!i‘-
B e EEtate ottt e gl - Lab Data
[ Clarifier 1L 5o eeWe ST g s B
[E Comp_wTP i W dervraniieny ! -
|[El Desalination_TP » A ) %ﬁl i-.':“'?vt . NRW Data
(3 it tE3 3 JL LS - Il
& FTTING { > Y teEIkas: 1
23 HYDRANT rEat bt i ake " .
glntake L anls l i Plannlng '
1) METER =
(=] pIpE l i = e
[= pump Y
(5 PUMP Sttion : / Customer Data

t...., .

 saton.componer >B\,3A\ SIS S *

e Valve_Chamber
[ W_VALVE

L) WATER_MET_Net \
[%1] WATER_MET_Met_Junctidns

Seiss " T s Billing Data _ Citizen Observation

J_ N & wrp E_“|@C0urierNew LII'ID LI B 5r 0 |i' LI B LI |
= L:I MNew 11-2016.mdb

Hot Line Data

[ [336759.00 322826.76 Unknowr |
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Sample of the Attributes of Water Network Layers

i L S i |
oaall 3

Water Network Layers

Object ID Judosall o8
ID sys A8 palic aeday )l 2S48,
Pipe tag e sall ae Janyll S
Nominal pipe diameter 5 gl s
Pipe material 5 ) gleall aia 33l
As build code 5y saslall Cala o
Depth the pipe 5 sulall (ac

In service year

5y guilall S 3 5 )

Service life

(J_,SS\) 3‘)_5.5»14\“ ‘5;4\‘).155“ JA:_“

Out of service year

Aaadl) (e by bl 9 A F )

Class/SDR/schedule >

3‘)_9“\..4” @m 33l

Distance from pavement

Notes

Gldaada

U/S Node Tag

3 ) gulall 4l AL ) guvie

D/S Node Tag

5 el Al A e

Pipe Physical length 5 galall 28l J glall
Land surface Ll s
Surface cover 5 gulall Jon a3 Ml & 58
Add User iau) g ol
Add Date ALY o )
Modified USER Al 59 Jpawil) 3
Modified DATE Jaand ja) F )l
Pipe material 5 ) glall w33l
Governorate ddadlaal) au
District S )
Section ) aul

Treatment filtration plant
Compact plant
Artesian Plant
Desalination Plant
Well

Clarifier

Filter

Reducer
Hydrants

Tank

Valve

Pipe
Pump station
Meter

Service Point
Break

21



Sewage Network Layers

Km)

Q.\OOS 0.01

0.02

0.03

0.04

e

= [ New2017.mdb
%I APP_Features

] Base_map
renewal repla
ﬁl Sewer_Met

cement

@ Collector_manhole
collector_sewer

® Local_manhole

— local_sewer

e  Rain_manhole

—— Rain_pipe

Landmark_POls

Building

U

(B cluster

= Collector_manhole
[~] collectsewer

[~] Force_Main

[*] House_connection
& Inspection_Chamber
[E) Lift_stations

= Local_manhole

[~ local_sewer

= Rain_manhole

(=] Rain_pipe

(.7 REMOVAL_POINT
() S_VALVE

[%*] S_Valve_Chamber
= Slowdown_Chamber
(] Spump

=) Station_Boundry
[E| Station_Components
() well

C wwTp

0 WATER_MET
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The Level of Details up to the House Connection/Customer ID
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House Connection/Customer ID linked to the Billing System

2929095

o) o

S e e 2929095

a4, i Jeasdt ot FPR-tupT IS WyTS Wy
;188 ;

s <Nl il o =Null=

Jiihas <ol ilia gl 23 2

Ziada Vs n ) dalaal

T ™ &+ .

e

POINT X 30051569
POINTY 31134972

Fio

1
1
<Null=
X Coordinate 30.647822
Y Coordinate 31.132139

LD Ve
P 2

] uDd,  <Nul»
\7 i e, 38 .

f—— 2wt ANult>
|

é ud, <Nl
e, 174

: , 5
HH oo 8 JEh= 2
, || aer= 3 | —
T s awm J eda  <Nul>
[ || ssomis o 281 L PPN ]

<y . [i\ POINT_X 3065203 =

‘\; POINT_Y 31134778 !

| I' |} K/
a_ | ?\—:\ 8 I s

. POINT_X 30651658
—. || POINT_Y 31134766

Jeand ad Joad) g | i p | an gt ane [ g aad A S bei 4acia,| csds  [Xcoordinat| Y Coordinate
4885006 | £ sl coaa {<Null> S e [<Null> o o et p S 744 1 1] 5% 30.653104 31.130409
4884098 | sasy! g s <Null> 1] < [ 3995 £ 355 1 1/ <Null> 30.64015 31.135073
4884096 | 12 o) £ Jyen <Null> 2f < [ 2006 | 3Jam 20 8 i 472 1 1l<Null> 30 654403 31.127611
4883098 | ans S e Jlax G yena <Null> 1] 5~ o 4859 |5 7 A 48 2 3i<Nuli> 30.654663 31.139217
4883095 | £ ani ! 2ena 2aal <Null> 1] 5 P |<Nul> T 24 1 3|34 30647971 31.133182
4882095 | ok Sba Jx 2ena <Null> 1] < [ 934 | siae p i 44 6 12/ <Null> 30654283 31.139649
4881008 | iyt s s aala <Null> & e 4165 5aaa s s 48 3 5| <Null> 30654675 31.139186
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Big Data Analytics & GIS Role

In the Reactive, Regular, Proactive O&M
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HCWW Databases

Neitwork
bata Operations

Module

DATA

Water &
Wastewater
Network

X Aim:
% h Managing for water &
wastewater network

schematic ...etc.

components from editing and
updating, network tracing,

Map
Navigation
Tabular
4 Search Search

\ Measurements
Base
| Map Bookmarks

. Map Classification

Suojouni
uIow

Rules &

B s Editing

Extracting Tracing

Schematic  Network
Analysis

Plotting
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HCWW Digital Transformation for All Data

IN R D e Jter Jot e D
DeE@srxw (s~ v fjaw aans ro--m...g:]]-’r—a )
L T S e ) - e L l
'y
q’
’

Enable operations creus to
bring GIS into the field.

anstvas

Communicate with the Field Operations
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Renewal & Replacement Plans  aailly SMa¥) ki

P

B

Identify

ety fom: | TSR 7]

PENEEN

=- P!pe_Renewal_Replacemem

O =

&M

Location:  [205.054.538 3.454,387.4 ~

Field

As Buitt Code
Enabled

In Service Year
Master_Plan_Code
Mominal Pipe Dia =
OBJECTID

Fipe Material
Fipe_Type

Project Code
project_type
Shape
Shape_Length
Street_Mame

Value

1253-2017
True

207
RN2017_12
150

6

PWC-U
Distribution
1253-2017
=null=
Palyline
128.615815
il

\i Identified 1 feature

& SystermValve
- Fitting

Distribution

p— Transmission

:Pipe_Re newal_Replacemen

:_ Fipe_Renewal_Replacement

i | S sl |
oaall 3

= L3 HOWW_Schema.gdb
'1_‘l_|_.| APP_Features

= I1_‘l_|_-| renewal_replacement
1115 _Station_Renewal_Replacement
= sewer_Renewal_Replacement
0] Station__Renewal_Replacement
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'1_‘l_|_.| Sewer_Met

= [0 WATER_NET
[ C_HYDRANT
[%] C_METER
[=] ¢_Pipe
[ Clarifier
[E) Comp_wTP
=) Desalination_TP
[ Filter
[ FITTING
[ HYDRANT
[57] Intake
[=3] METER
(=] piPE
[ pumP
[ED) PUMP_Station
[E) Station_Component
[ Tank
= Valve_Chamber
(=) W_VALVE
) WATER_NET_Net
(1] WATER_NET_Net_Junctions
(ED WELL_STATION
[ WELLS
[E) wrp

13 New 11-2016.mdb
L:l MNew Personal Geodatabase2016.mdb
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Master System

Maintenance through Systematic Tracking and Equipment Repair

MASTE

1.0.11

WWSS

CMMS by WWSS




Big Data Analytics & GIS Cloud & Hotline
for Optimized O&M
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» Locate customer

P Generate trouble tickets

P Query & search

Locate Customer

Fixed no. : | 0235731127 |*
Customer Name : | Mohsen Amin |

Address: | 454 E| Ahram El Giza |

Al

[o-|—|-|||]|-|-|-|-|-|-|-|-|-I- (+]

1] 3 i
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40



v
la i Sty s LSl £ i Lgale a8 ga dday A il gy cilild) Baslil Algdl) JS&)
Type, Frequency, Time, Density, and Pattern of Complains  =5§

® i
3 pipes
- ! building
maintenanceview

Asphalt drop o) bga
*  Blockage ... sl
*  Flooding .. il

¢ Leak < _pal)
* No Bl 8,58 O
. No Water olae g Uasil
e  Other GAl
*  Pollution sl
maintenancedensity




Classification Upon Time /Area/Type
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Hot Spot Upon Frequency

I Lon SN
/ S ¥ e
Q 4

e AN
e P
OGRS
) T
A S o ?\;
“ Py . L N 7
ﬁ .'. Brer
X 3
J b ‘\ 4 5 -

g
3




Big Data Analytics & GIS Cloud &
HCWW Mobile Application/Citizen Observation

for Interactive O&M
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HCWW Mobile Applications

] Author using
ArcGIS Desklop
T
r J ~ Serve authored
conent using
r 'r ’ J «ﬁ ArcGIS Server

Web Services /
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Desklop

/

Mobile  /
Applications

/
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Big Data Analytics & GIS Cloud & Hydraulic Analysis
In O&M System
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WWW.BENTLEY.COM

WaterGEMS

LoadBuilder

Water distribution design and modeling with GIS integration
Hydraulic modeling

. ArcGIS integration and

“ole SRR streamlined model building

WaterCAD’s hydraulic tools
& ALL available modules

TRex

Automated elevation

extraction
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Potable Water Distribution & Transmission , Storm Sewer Design and Modeling

|
> Ldurtity
WabarGENB IWabeAD is @ hydraulic modeling application for water e :.,.::..'.'.'.,.. | SO'“CAD I SQ'QIGEMS
distribution systems with advanced interoperability, geospatial model building, N Urban Sanitary and Separate

g /Combined Sewer Modeling,

optimization, and asset management tools. WaterGEMS runs in its stand-alone Rehabilitation and Management
Mn. s

platform, but also from within ArcGIS, AutoCAD, and MicroStation. i

Wa ter & £~ nuerey
Senasuina ‘Was‘le ate Approval
e *1' StormCAD / CivilStorm
Maintanancs .4 2
v Comprehensive Stormwater
Canabruction Modeling and Analysis.

Plan & Analyzed Prosctive Water Optimized pipes Optimized
Improve Efficiency Loss Prevention for Renewal Flushing Cost- Optimized
pump scheduling

HAMMER PondPack
Transient Analysis and Modeling Detention pond -4
Design cost-effective transient analysis and design m
protection strategies.
= Turbine Modeling
e W HAMMER can model four different Culvert Master
. :*!.' k operational cases: instantaneous load FEMA-approved Culvert

3 rejection, load rejection, load Hydraulic Analysis and Design.

acceptance and load variation,

Integrated Applications for Water, Wastewater, and Drainage Systems
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i Rl

Big Data Analytics & GIS &
NRW (Physical & Commercial)
In O&M System
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Water Physical Loss

Smart leakage detection & control

Detect leaks by fixed or portable hydrophones, noise logger, magnetic flux, linear polarization
resistance,....

Cutrent LOWEST noise  Previous LOWEST noise
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Creating district Metered Areas (DMAs):
« Cutting the "problem” (Non-Revenue
e Water) into smaller pieces (isolation)
Based on criteria: Prioritizing on focus areas (potential
1. topography high returns)

2. pipeline network
layout
3. no. of customers
4. water pressure
5. water availability
Treatment

Advantages “"zoomingin” on a DMA:
Identifying the issues
Implementing activities
Results can be more visible
Monitoring (e.g. using MIS)

NRW reduction strategies (roadmap steps):

1. Zero reading

2. Repairing visible leakages + pressure management
3. Consumer and meter survey

4. Testing and calibration of bulk meters

5. Testing/servicing/replacing customer meters

6. Reducing number of gate-locks

7. Inspection disconnected and dormant connections
8. MNF and step testing

9. Improve the speed and quality of repairs

10. Improve the quality of materials

11. Monitoring (bulk meters and consumptions)
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2=
3 5 A = SCALE 1:270,000
= Kafr Elsheiknt’_,g - ‘ ’ ABLAY Ja185 9 aluda) £ g mdia
I DR NO. 1-1

CHECKED For & Holding Company Kafr Elsheikh District,Kafr Elsheikh Govermente

DATE | APPROVED Company For Water & Wastewater DMA KFS DATE JP——
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Real Time Monitoring System to Discover Leakage ‘_‘,g »

Sharkia
Dakhlia
Monofia

Behera




Real Time Monitoring of
All Measurement
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Big Data Analytics & GIS & Water Quality Lab
In O&M System

60



sagall g Jalaal) Ll & GIS __.Q.J,,..'

61



Edit Wiew Bookmarks Insert Selection Geoprocessing  Customize Windows  Help
BEE G ER X 9 dy 19 Y EEREEIE
QOQkil «= B U k@ BIS HBHSITIE swno-[O]B]0]],
(.80 )| ) [eF)| ) 99 2% E) 2 fn B o Labeing - i 4 G o &b G [Pt v o oSt b e &
AR AR ) AL BT ¢ Topology: = | 5| ROE Kl & B P T A aY |

i

TN S N

+OF Contents 1 x
sc8 &
Z Layers
= 35130 3953
-

a2 sde,SDE name_urban

= B samples

§!
B M sl i olaxo
o pnl ol o] s a2l

16 el sl r\;
L,

=] o o ks Clhsn

B M es

= M aylas

S RIS
jsst]

.
IR I} |

Drawing~ R (=) 5 DvAvﬂ‘@Anal v|1EI "|BIQA'&'£'.'

62



GPS Jl pladiuly olsall cilise (slal pd

= http:/ fappserverz/lab/default.aspx - Windows In et Explorer

NN . e N =
IS |21 http:ftappserverzflabjdefault. aspx =l [#2]] x| [rive searc h =
Eile: Edit Wisw Favori ools Help

e @ hipya flabjdeFault, aspx

web Mapping Application

il 3 o

Results

(=] Admslsh] ccaliaab] 2= yyELal

= [EEN

OBIECTID 17
Sl o1
7 gal] o] | 5 Il

dizl] 2g5 (I =

63



Attributes

[=1 Surface_Sample_Results
blhwsll dhxo

1 features

Nitrate as N{ANIONS)mag/l)
Phosphate(a i)
Sulphate{ANIONS)(ma/l)
Sodium{CATIONS){majl)
Ammonium as N{CATIONS){ma/l)
Potassium{CATIONS){majl)
Calcium{CATIONS)(ma/l)
Magnisium{CATIONS ){ma/l)
Turbidity(MTU)

PH

Conductivity{uSfcm)

TDS(ma/l)

Alkalinity(majl)

Total Alkalinity({mayl)

Total Hardness{ma/l)

Calcium Hardness(magjl)
Magnesium Hardness{magjl)
Aluminium{mag/I)

Tron{mag/l)

Lead(microgramjL)
CadmiumimicrogramL)
ZINC{microgram/L)
Manganese(microgram/L)
Chromium{microgram/L)
Mickel{microgramjL)
Cupper{microgram/litre}
TOC(ma/l)

TOX{ugfly

| Property | value

OBJECTID 10 .
Describtion of Location a5lodl waizr 25 1,5 sm Lgall déhin 450
Sample_ID Vaie

S 329397

' 317203

Intake bl wéll dheo

Diatoms{unitml) 1860

Unicellular{Green){unit/ml) 372

Filaments{Green){unitfml) 2232

Colony(Green){unit/ml) 186

Blue green(unitfml} 186

Total Algae{unit/ml} 43836

Flouride{ANIONS)(mg/l) 0.25

Chloride 21.78

Bromide{ANIONS)(ma/l) 0.16

Mitrite as N(ANIONS)(ma/l) 0.002

0.109

0| & | | g |
QAEZOPEI TR O T
N =

A
R




by clial) d pall oSlal ad g

2 8 e 0 e g
Py




600

500

400

300

200

100

0

2016 [
2017 [
2018 []
2019 B

||.I ‘

2019 (A 2016 (x £ 5 AL Bagall (5 gl 45 s

PR ||
il &)

rl,

-

\

9

)

"M

-I-‘
Y

?,7\\

bi

f’

.

-7

66



2 Gl g gl olia cillanal 32 5ol @ll:\.ulla
2019 sxisig il s A

Al S il |
,udl

Nitrites as (NO2)
Nitrates as (NO3)

)
I
2
3 ~—
5 G
5 S
- £
=
<

Bl 2019 10.06 10.94 206.00

Total Alkalinity as
(CaCO3)

25.40 5.2 0.4 9.5 207.75

i gad) 2019 6 8.79 0.45 0.40 1.77 145.70

67



Big Data Analytics & GIS &
Tracking for O&M Vehicles/Team
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Tracking in-Field Teams
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HCWW Challenges

« Data security

« Data quality

« Lack of budget

« Lack of talent to implement big
data

« Lack of talent to run big data
processing and analytics on an
ongoing basis

* Resistance to integrate existing
systems

* Procurement limitation on big data
vendors

« Lack of middle management
adoption and understanding

» Lack of data governance policies
and practices

HCWW Future Expected Value Added

Real-time analysis of Big Data

Optimal O&M of treatment plants and
networks

Predictive/Proactive system

Accelerate the speed with which
capabilities and service are deployed
Decrease expenses through operational
cost efficiencies

Mitigate knowledge loss from aging
workforce

Improve workforce management

Extract greater value from existing
analytical tools

Reduce non-revenue water to minimize
water and revenue losses

Reduce pollution events

Enhance customer services/relationships
Making the business more-data-focused
Data from non-traditional sources such as
social media platforms and others can be
integrated



Smart Water Management System (SWMS)
to Address HCWW Expanding Activities & Challenges

Smart Water Management System

oall 4

® Secure water resources ® Improve revenue water ratio
® Safe water supply Water Treatment Plant =~ Water Supply Network ® Sustainable water supply
® Resilient water supply ® Reduce operating cost

Data collection, information processing,
analysis, and presentation

' { Water Quality "'.:;}

(" Water Quality

‘ Advanced Pressure ’ '
& Quantity Asset Risk Water & Quantity Control & (Adva!'\ced
Monitoring ' Management Management Treatment & .~ Monitoring  © Leakage Metering & :

1 (Water Source), Automation “(Supply System) Detection anagement i

‘ L]
Water Treatment Plant = !
'

Reservoir

A

Water Source

Pipeline
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