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Abstract

The paper covers the following:

0 Methodology and setup in Water Quality Monitoring
System, a Real Time Monitoring and Alert System
(RTMAS).

o Considerations for sustainable operation in water
monitoring applications, using the OPEX (Operational
Expense) Model

System Setup and Methodology
of
Real Time Water Quality Monitoring

Real Time W aer QualityMonitoring and Alert System
System Setup and Methods

lllustrates the System Setup based on 2 applications
we have deployed in Singapore:

0 Remote Monitoring of Reserwoirs Water Qualit
profile.

o Remote monitoring of Total Suspended Solid
(TSS) in drainage and catchment.




System Setup and Methods
Remote Monitoring of Reservoirs Water Quality Profile

The Challenge:

Water quality in reervoirs varies at different depths.
Waker cquality at depe level can- Ceteriorate
extensively even when the surface wager till shows
nomal values. is important. fa the clients to

know the water quallly variation-of*the entire depth
fram surface to bottam.
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Profiler Station The Solution:
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=N Floating verticd column of
— -~ Platiom water qudities of the
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The 5 main components of Reservoir Profile Monitoring sysem
« Water Quality Sensor
» Profiler Sation
* Wirel ess network
« Data processng and publishing server
« Alert sygem
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Insde the Profiler

- . Solar Power Sysem

1 . Electronic Control Module

Multi-parameters Sensor Unit

. Floating Platform Structure
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Remote Monitoring of Reservoirs Water Quality Profile*
Deployment — 1 Transport and assemble
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Deployment — Tow and ingtall Data processng & Hoging Server
and Alert Sysem

System Setup and Methods System Setup and Methods
Remote Monitoring of Reservoirs Water Quality Profile Remote Monitoring of Total Suspended Solid diharge
Web-base Access

i
Municipal resavoirs ae in higher Jrisk™ of
pollution as it .within the vicinity of highly
populated areas. ©re mg o pollution surce is

urban construction sites discharging silt contain
water into cachment drainage retwork which
may eventually —end: up.«in municipal
reervoir(9
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Remote Monitoring of Total Suspended Solid disharge

« In Singapore, legidation requiresthat all construction sitesto pre-trea any used
water to below 50mg/l of TSS, before itis discharged into open public drain.

« Code of Practice on Surface water Drainage, Clause 6.3 (part of effective earth
control measure ECM)
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Remote Monitoring of Total Suspended Solid diharge
« Asa preventive measuremert, wireless TSSmonitoring Safi onsare setup at dranage
cands rear paentid source of poll uti on discharge

* Whenthe TSS read ngsexceedtteir limits SMSalertsare send ot toi nfom various
stake holders for immed ae attertion
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System Setup and Methods
Remote Monitoring of Total Suspended Solid diharge

« Bringsthe real i meTSS infamatim fran mutideremote stestothe deskt of the
stake holdersleveragngon snat ssmsor, wird essandirterret technd ogies

« Equippedwithlive videofeed, leveragirg on 3Gnetwoik. The videoared o
autanati cally recorded on the server when T SS read ngsare alove pret trigger leve

Live data from on-site
sensors (TSS)

On-demand* Live
Video Streaming site




Consideration for a Sustainable
Water Quality Monitoring Operation

Real Time W aer QualityMonitoring and Alert System
Congderationsin Sustainable Water Quality Monitoring

Total Cost o Ownership(TCO) of Water Monitaring S/ stem

Tokad Coat of Chwnership - CAPTX
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Congderationsin Sustainable Water Quality Monitoring

Owner ship Risks - lrcreasing Operation Cost /Hidden Cost:

* Repair costare noteccurately forecasted (especially & ter
warranty period)

* |naoreasingmaintenance costdue towear and tear, biofouling,
waeathering. etc. (dependent on skill level inmaintenance)

« Equipment obsolescence

« Maintaining and training of manpower in diversfiedareas of
skillsrequired in water quality monitorirg

* Others...

ThisHidden Cost inOwrership Risks are of ten under estimated o
left out. If it is un-planned far, the 3/ stem will not susiainable due to
the increasing operation cost.
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Congderationsin Sustainable Water Quality Monitoring

CAPEX (Capital Expense)
[ Stake Holder \
Water Resources and Treatment

Key Objective

mater Quality
M onitaring System

Formulation o timely water
qualitiescontrol strategies.

KOWnership Risk
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OPEX (Operational Expense) Service Madel

Service Provider
Water Quality Monit oring

Stake Holder

Water Res ources and
Treatm ent

Key Objective

Water Quality

Monitaring System Formulation o timely water

qualitiescontrol strategies.
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Mitigate Ownership Risk for sustainable manitoring operation.

In OPEX mockl, The stake holder pay sthe ser vice provider far
monitaring ervicesused (buy ing of dat).

The rvice provider supplies agne-stopmonitaring solutionto its
clientshy -

« Supplying ard rental of themonitaring s/ sem,

* Runsthe preventive mainterarce

« Hodting the server 3/ sem. (Data processing, Data hosting,
Alert g/stem)

Real Time W aer QualityMonitoring and Alert System
Sustainable Monitoring with OPEX model

The service provider egteblishment is ableto handle owrership riks
more effectively, dueto the following:

« Havingafocus businessin remote monitaing solutionsfor
multiple clientele base

« Able toanatize infrasructure andfacilitiescost

« Multiple concurrent prg ects tomaintainand traincross-
disciplinay engineering teams.

« Compary Resourcesfar continual upgrade o itsmonitoring
Sy sem
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Sustainable Monitoring with OPEX model
Berefits for stake holder in OPEX model:

* Paysonly for ervice usad
« Knownprgectionof Operational Expense

« Shield fram camplex s/stem integration and equipment
obsoleserce.

« Leverage on the expertise in rvice provider esiablishment
 Shorter lead time todeployment

« Ensure continuous sypport through the entire life span of
monitaring

KEY POINT:
This allows the client to facus their valuable resourceson
analysis of datafor pronpt decisonmaking in water qualities
control strategies.
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Sustainable Monitoring with OPEX model

Total Cost o Ownership(TCO) of Water Monitaring S/ stem

Total Cost of Ownership - CAPEX

Monitoring Period I— srrmmre sy Fovs il I
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Conclusion

« Water quality manitoring &/ sem requiresdetail plaming in both
Sy sem setup and operation consicerations.

« To engure sustairability of monitoring, the Critical operation
resources need to ke plan before execution:
* specialized manpower
«fecilities
« equipment and redurdarcies/spares
* A service-supportorganization sructue

» An optionfor sustairable monitoring operatian is OPEX service
model, which sake holcer can leverage on the ervice provider’s
establisrmentand focus their limited resourceson result
analysis and for mulation of water qualitiescontr ol str & egies

Thank You
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