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The Global Perspective - Why Online Monitoring ?

—— USA
Very strict new limits for nutrients with focus on coastal areas
Drinking water protection “Homeland Security”

I * I Canada

Drinking water protection in very remote areas (First Nations project)
Mining: Monitoring of mining activities and oil production from oil sand, and fracking

B Curope

Optimization of use of energy and chemicals in water treatment plants
Centralized management of water infrastructure
To guarantee excellent drinking water quality at consumer tap; EU Water Safety Plan

* 5 China, India, South-East Asia, Lat. Am.
B (quickly developing economies)
River monitoring for protection of drinking water intakes from toxic spills
Detection and identification of toxic spills in industrial effluents
Building protection: Drinking water monitoring in important buildings in China
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Examples of existing s::can ,,Big Data* WQM Networks

0 Thames Water, UK, waste water plants: 250 stations centrally monitored

O Canal Isabel, Spain, waste water plants: 80 stations

O Vienna, Austria, drinking water: 70 stations

O Canada: 80 stations in a network operated by First Nations (drinking water)

O US “Homeland Security”: Boston, New York, Cincinnati, San Francisco,
Dallas, and many more invested into drinking water network monitoring

O River monitoring projects active with up to 100 stations in India (Ganga),
Mexico (Atoyac), China, South-East Asia ...

O Several other projects under discussion with 50 — 500 stations in India,
China, South-East Asia, Latin America, Europe, Middle East, ....

Dl

Which type of technology is needed to be successful in
such large, highly resolved monitoring networks ?
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WQOM Networks — how to make them smart

iy
Simplicity — of sensors i I "
Simplicity — of software E E '

Simplicity — of operation

\ 4 '
» Avoid reagents, consumables, pumps, filters, any moving parts
®» Solid state / optical / sensors always preferred
» Submersed or In-pipe ... if possible
» Autonomy, intelligence, self-diagnosis

®» Factory-calibrated “out-of-the-box” measurements
» Data Supply & Service Contracts by professionals

© s::can Messtechnik GmbH
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WQOM Networks — how to make them really smart

Change of 3 Measurement Paradigms:

1) From the laboratory to the field
2) From single measurement to real-time monitoring
3) From local display to internet / cloud connection

3.000 USD
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WOM Networks — how to make them really smart
Drinking Water Network Monitoring

TOC/DOC

uv254 / UVT

Turbidity

Color

Chlorine
pH / ORP
Conductivity

Temperature

IIIIIIIIIII|llll|llllIlllllllllllllllllllll

Pressure

Multiple pipe::scans are the ideal - and only - solution to monitor all
drinking water parameters at any point in the network.
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UK - Waste Water

Centralised WWTP Management

W 250 WWTPs (of 500) monitored and managed from one central place
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Thames Water, UK

v 7 Clapham Gamli P
Edeetilly, \aflington Towcester, Rdade OIney.] = :Pnliord Pwm"ga" Great Sﬁaﬂnrd Burrough Green
. 2 \N'H Kampslon ALZ1 53!15!_‘; Fwsiar £ Lﬂon Ll'tﬂF.‘ThI.ﬂUW Glerrsford
Shipston % Epggleswade Basel
ur Banbury_ P4 76] Granfield w:r.tbon I e '9"‘7’“ Haverhill l{ad:nmonuam
an 2 JBrackley  Milton Keynes Maukder Sheﬁordo Hanlow oRoystnn _Saffron Walden Mld-clemng
i * Bderb PBuckingham -~ iy .
the Hill, Shoo ington; Ly mmmwn Wobuty Sands  Ariesey J A1D Chitshid Conmmon . Eg
:: e L
arton, HUp . Hﬁchil‘lﬂ whmrth Burﬁ;ﬂ d 3 Hedingham | 2121
[} h | F o [}
Bourfon:on P 7 rd Earls Call
the Water m urdE T10) Biceser | A12 v hﬁ Stwmau: ﬁnumﬁl 'IEIEI [Fa1] Great g ot ne
TFa4 Wychwoad P 4?3-1"' At 27 Dunmow "Bml.'lrr;ﬂ 2
8 Woodstock G D gt ufld } "'“P"sm'"h"' =
" Fulbrook Kidlingtan Harpéngen,, 3 = Ware . Mok idgeworth Tiptree,
Cothwid - "@ Il & 2 r - Hatfield
Hill3 [asr7 o] [0 E,.m""""‘*’“ DR TSN Wendover 3 “’2.";?' [Heitlpr oS miam
e " o L) Bans
5 Broughton Poggs, Bampton ¥ (5100 O A K 68 i stead, Hoddesds Chelmsford, | Maldan,
Minhinhampton ‘s Fesi=dl o ° £ Saligy gL Hemel Hemp Ngs tangle F22 BT
b " 3 Slanfisld Ka@ngm e i5 \ 9% chesh = Cheshl.@ Chi' ; o
ilswort ° a 1 PEING |ngatestone  Mundon
South Cefﬁ!)l \\ F32 S F'ﬁ_'f‘ Fanngdon uﬁbll'igﬂ-ﬁl‘l "a:tfh {2 ﬁmmmﬂ m Cngar JI'IQ M
ety 3 Sutten Courtenay, b o AlZ
ury  Grickiade n\g&\ Highwiorth. Grove, Dide, ‘Beacofifeld | * umnckr«dmh
Malmubury e vindon WQmage Harwell’ & 1 Resarveir-Llkd _nqgé } g n'l:y
Waction Bassatt ughtan 'F39" . Sonning Farnfs Rege outhend-on-Sea
e = Lamboum | “%8 L 1 Mddm@_? ¥ Slo h Carmringham, a
ynefiam Aldboure, A [a338 Goring ' _[F28 B Canvey Island
ucnlppunharrl T “L $ Twyford, = Gld |nams \est Thul ock nﬁmw
. Calne F27 L e I—;Readi =T C 2 == Sheemess,
Corgham Avebury nmuw@-l 23 EEI g F“E_E 3. Fa5 Fgham,, Jartford Gravesend
Koot WESI Oeton §-—"'$ Wormghant " Brazyen DD o Stoods’  Gilingham
Dovi JAllington Estor Royal HFe! _. i sopham, \Wigmore
Potterne. 1o oo “Mikon  wapuy LI (255 adley c"""‘m‘-‘m. = e '\‘ Snodland - a
nTrawhridlle Lilboume Hi Kingsclarae $1-uwle)r m 4 ‘\'....--' effsng _'_r‘-.\__ andling
West Lavington | 2342 } . Hook | pras uking g . % o .-u-mzs "'T o sted
Westbury [ ;u5;  North Tidworth, — ;h, Basingsto amboroustf " quidiond woy ) 0o Bodk S x“"---' Maidstone” .
ewton, Larkhil | Weyhdl- g T Querog Famham,  sna F15 SShere o king TR Fiderborough, HighamWoed | -7,
Sy (ndoysr) [ g Paddock Wosd
Cortarn ¢ A303 Gdajmig Wongis] . JLeiiTHi -1br-dga Tonhrldge e
& 50 Aﬁm A543 A Altan,_ 'Fl_.,L g “Milford Sorankeigh i G rI A {726 || Pembury "Staplehurst
AG e Stockbridge /[T a1 i M23 8
L 4 Hindhead Crawley hwal Tunbridge Wells A28
0 mi 10 20 30 40 50

© s::can Messtechnik GmbH



S..Cdn

Intelligent. Optical. Online.

UK - Waste Water

Centralised WWTP Management Thames Water, UK

M Monitoring COD, TSS, NO3, NH4, pH, and Temperature by just two small
sensors; instead of building a large monitoring container full of equipment.

- PHASE 2
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Traditional Water Quality Monitoring Station

Miniaturized laboratory

Takes a lot of space
(10 x Smart Station)

Expensive
(10 x Smart Station)

3 | PEAES
=7
WWKREA 07, 4 TR
mmw

&

Energy inefficient
Toxic emissions

Difficult to maintain

Typical data availability only
50%

2417 babysitter needed
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The Smart Station
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Super-compact format.
All reagent-less online sensors.

Minimum space, no extra property
needed.

Cost efficient.

Energy efficient, battery- or solar
powered.

Zero emission.
Easy to maintain (1 x month)

Data availability >90%

Can be installed completely hidden, e.g. in a man hole, to protect
against vandalism.
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River monitoring goes Big Data

Two examples

A *

Mexico

. India -
Atoyac River “

Ganga River

The key to improvement is

TRANSPARENCY

© s::can Messtechnik GmbH
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Ganga Action Plan 1985

Trying to rejuvenate an aging river .... and goddess ... and mother

Ganga - river, goddess, mother for all Hindus
Ganga - a trans-boundary river: India — Bangladesh
Third largest river of the world by discharge
Ganges basin covers approx. 25% India‘s total geographic area
500 mio. people in 11 states -> largest basin in the world by population
Since 1985 financial support from World Bank and individual countries
Several bio. USD spent in 3 investment rounds into water infrastructure
Unclear outcome

M Most sewage systems / plants never worked properly

M Positive effect on Ganga water quality can not be proven

M But lack of data for verification, reports are always in dispute

Lesson learned: The World Bank wants better data as a
basis for least cost / best effect allocation of future
Investments, and for the measurement of success.
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NEW: Namami Ganga Programme 2014

Government Objectives

Creating Sewerage Treatment Capacity

Creating River-Front Development

River Surface Cleaning

Bio-Diversity Conservation

Afforestation

Public Awareness

Industrial Effluent Monitoring

Ganga Gram — sanitation development of all 4470 villages along the River

© N OhRwWDNRE

NANVIAMI/GANGE PROGRAMME
STHITA 91 DI-ishH
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Namami Ganga Programme 2014
I\/Ieetlng Wlth the Indian Water Minister
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Namami Ganga Programme 2014

36 river monitoring stations along 2500 km built; 60 more planned
34 fixed stations and 2 profiling stations; all sensors submersed
Up to 17 parameters monitored p. station

QA/QC system and protocol in place to continuously validate data
Central data management and remote access system (CDMS)

5 years “Data-as-a-Service” contract with India government

5 years of continuous monitoring (March 2017 till 2022)

O s::can Monitoring Stations

Ganga River Basin (in India)

== Ganga River

Allahabad ™= Patna

Varanasi

Kolkata
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Namami Ganga Programme 2014

moni::.cloud Central Data Management System

moni::cloud E Administrator [All Sites]
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Namami Ganga Programme 2014

moni::.cloud Central Data Management System
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Namami Ganga Programme 2014

moni::.cloud Central Data Management System

moni::cloud Administrator [All Sites]
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Namami Ganga Programme 2014

Station design

B TypeA- Fixed Station®

© s::can Messtechnik GmbH



S..Cdn

Intelligent. Optical. Online.

Namami Ganga Programme 2014

B Type B - ,Profiling Station® = Boat mounted
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Namami Ganga Programme 2014

Station design

B Type C - ,Floating Station”
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Atoyac River Monitoring, Mexico

M One of the most polluted rivers in the world

M To catch industrial polluters in real-time

Cuenca del Alto Atoyac
Principal

Principal Estaciones
— o -
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W Installed and operate 12 monitoring systems along the river
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Transparent Rivers in Asia

River Monitoring Singapore

M Rochor Channel Monitoring
W RTU with solar power and GPRS data upload to online PUB website

Qrun s can ppsmes

© s::can Messtechnik GmbH



S..Cdn

Intelligent. Optical. Online.

Transparent Rivers in Asia
River Monitoring Malaysia

™ DIDM flood forecasting
& 5 Parameters: TSS, COD, BOD, NH4, pH
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Transparent Rivers in Asia

River Monitoring China / Chengdu EPA

¥ River monitoring throughout Chengdu city
W 7 Parameters: TSS, COD, BOD, NH4, DO, EC incl. spectral alarms
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Transparent Rivers in Asia

China buoy installation
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Smart WQM Networks — how to make them work

Use the simplest, most reliable, and multi-proven technologies only.

Avoid reagents, consumables, filters, moving parts, pumps etc. in the field.
If possible, use submersed installation.

Preferred are optical technologies as they are the most stable and robust.
Validation is important, but Calibration should be the rare exception.

All complex analysis should remain in the lab.
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Smart WQM Networks — how to make them work

Focus on comparability and standardization, at least within your
organization, country or project.

Plan enough time and resources for diligent implementation.

Establish a QA/QC protocol and use software and central data
management to control services and enforce the involved procedures.

Data-as-a-Service contracts ( -> purchasing data instead of equipment) put
the risk on service provider side, minimizes the risk on employer side, can
significantly reduce costs, and will greatly improve data quality.

Service provider professionals are better trained, experienced, and focused
to successfully install and operate water quality monitoring equipment.

The Ganga monitoring tender could be a blueprint for many projects.
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THANK YOU FOR YOUR
ATTENTION !

Any questions ?

Andreas Weingartner
aweingartner@s-can.at
+43 676 5452649
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