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Overview

» Brief Introduction to Primodal
» Primodal Monitoring Stations/Networks
» Real-Time Data Quality Evaluation

» Discussion for the Future
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Introducing Primodal

» Primodal Inc.

 Based in Hamilton, ON.
Dedicated WWTP modelling firm
Primary consulting firm

Projects around the world including:
- Locally as well as US, UK, Greece, Hungary, Isreal
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Introducing Primodal

>

» Primodal Systems Inc.
e Based in Hamilton, ON.
e Technology firm
e Monitoring equipment developer & manufacturer
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Introducing Primodal

» Wastewater Treatment Expertise

e Process Engineering & Modelling
- from development to application,
- as clients and modellers,
- as academics, and consultants
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Introducing Primodal

» Wastewater Treatment Expertise

e Process Engineering & Modelling
- from development to application,
- as clients and modellers,
- as academics, and consultants

- COMMON THEME - Data Evaluation
— the need for accurate and representative data
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Process Understanding & Modelling

» The Potential

o User-friendly
software

e Limitless
applications

* \Whole-system
modelling

» The Pitfalls

e Model Prediction
Accuracy

Communication
Expertise

Model Maintenance
Data Quality
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Primodal Systems
Data Acquisition
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|dentified Needs In Water Monitoring

» |dentified Issues: Continuous Monitoring

e volume of data

« creation of data graveyards

e post-processing effort

e maintenance scheduling

 Information available to field technician at water’'s edge
« advancements with digital sensor technology

e portability of system
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Monitoring Station Development (RSM30)

» 2-year RSM30 Development Effort
e private company / university collaborative effort
e custom software development
e sensor manufacturer independent

.. Requirements Engineering

Laval

e Primodal
University Svstems
yInc B
' User Experience
& Testing

Three (3)
Prototypes
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Monitoring Network Design

RIVER OFFICE
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PUBLIC

- Real-Time
Data Websites

- ‘Clean’ Data

- Watershed
Models




Primodal Monitoring Networks

» Network Features

« BaseStation

Fieldbus configured

Local data storage and data analysis
Local RAID data protection
Real-time data analysis

e Central Server
- Connection to multiple stations
- Supervisory control

e Remote communication
- TCP/IP — based
- Wireless, ethernet, GSM, ...
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Primodal Monitoring Stations

» Std Configuration

- std AC power

- multiple sensors

- Industrial computer
- fieldbus

- logger

- climate control

Prototype #1

Monitoring the Future:
Advancing Water Monitoring Network Design



Primodal Monitoring Stations

|

» Installed at
Quebec City
WWTP

— measuring

primary effluent
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Primodal Monitoring Stations

» Installed at
Water's Edge
St. Charles River

— measuring river
guality parameters
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Primodal Monitoring Stations

» Installed at
Water's Edge
St. Charles River

— measuring river
guality parameters
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Primodal Monitoring Stations

» PrecisionNow:
TWO S ta g e Ap p r O a C h Overiew [ Parameters| E;g(.;:hanne.v.wu Mol Chonnel View | Validaton]

B Smooth Ave. |l Running Ave.
31.87 mg/L 22.89 mg/L 22.89 mg/L

aaaaaaaaaaaaa

e BaseStation
- water’s edge
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Primodal Monitoring Stations

» PrecisionNow:

eeeeeeeeeeeeeeee

I W A r I l 1 Server Qwervizw | Channels ” Configuration
Bij] Stationg
tation Mame (090831-094418
0413-135900 Station Mame
Last Sync Time Mis

nnnnnnnn

Description
DDDDDDDDD

SSSSS
DerivedChannel

e Central Server
- office location
- advanced data analysis =~
- connection to multiple BaseStations
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Primodal Monitoring Stations

Base Station

Overview | Parameters " Single Channel View ” kAulti Channel View " Valldatlnn|

> B St t | DO B Smooth Ave. B Running Ave.
ase ation 31.87 mg/L 22.89 mg/L 22.89 mg/L
06/05/2010 22:25:21 06/05f2010 22:15:33 06/05/2010 22:15:33

Created DO data

- measurement

‘Base Sation
Gtant
| Cverview | Pararneters | Single Channel View | Mult Channet Visw | Validsgan |
. . . —
r . From Ta  MaxData Count
oo v Fefresh I T ) 7 2 7 1
- L d |21104r010 | [ 21080010 ) | S00.000
25—
200
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Primodal Monitoring Stations

Cawper [ -
L Danargnaos =1
Dwreece I o
Dunicn Typa Mwme. [Harch Large 5C 100000
. Dace Typw 0 [HL_5C1000 DO
-
| -
» BaseStation rn =
Dapucrp [ |
ConTeme
COTeTo
:‘ﬁmc
Sangors il meght be Bffeed by manenanos Mt
L r—
::f- ot | e | | | D | LL
B i | oy o
................... iy el o T
| FEp— |
meta-data storage ....
w | o |

user-input qualitative information (i.e. recalibration, event
logs, weather, sensor faults...)
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Primodal Monitoring Stations

s— 21 DO [marl]
s—a 11 Smoaooth Ave. [mofl]
«—a G Running Ave. [moil]

» BaseStation

- customisable,
user-definable
data modules
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Primodal Monitoring Stations

» RSM30 at the Water’'s Edge RSM30
) PreCISIonNOW SOftware Visualisation
« raw data logger

 Intelligence at the water’s edge conte
- storage of meta data
- storage of log data
- real-time data quality analysis —
- error identification, alarm triggering ——  —
- signaling (events) : Sl 5
- storage of analysis data
- storage of primary data

Maintenance

Data Evaluation

Framework

Monitoring the Future:

Advancing Water Monitoring Network Design




Primodal Central Server Features

» Central Server

Server Base Stations

- connection to multiple stations

= [ Stations
] Statu:un Name [EIE!EIEE'I -0344148)

Server  Base Stations.

1 Server Ovefriew | Chanrels | Configuration|
= []] Station:
[ Station Name (190831-094415)
BN (100413-135500) hatioryllame | |

W 06/05/2010 20.06:12 |

Last Sync Duration |875 me |

Statistics...

Channel:
M ame [Drezcription
Do Created DO data

Smoothed Average
[0 Running Average

<€l i




Primodal Central Server Features

» Central Server

- station detalls

Bl Server

Server  Base Stations

Overview | Channels | Configuratian |

Station Mame |

Last Sync Time |EIE£EIE£2EI1 0200612

Last Sunc Duration |B?5 ms

Statistics...

Chanrels

M arme

oo

Smoathed Average
D0 Running Ayverage

<[ Server

=] |j] Station:

Overview | Chanrels | Configuration|

Station Name | |

LastSync Time  |06/05/2010 20:06:12 |

Last Sync Duration |875 me |

Statistics...

Channel:
M ame [Drezcription
Do Created DO data

Smoothed Average
[0 Running Average

]

Dezcrption
Created DO data




rimodal Centra

» Central Server

- visualisation &
data modules

| Server Features

Overview | Charnels | Configuration

Station | Devices | Measurement Channels | [rata Evvaluation Modules |

<[ Server

= []] Station:

[ Station Name (030831-034418)
<[ (100413-135300)

| Dvelviaw[ Channels | Corfiguration|

140

125

100

7h

General
Name DLL Type
Derived Ch | Trial CreateRandomD...  MonStat Module...
Blive: =iels Smoath Smoothdwerage...  MonStatModule...
Modules Running Runningfiverag..  MonStatModule. .

Add

Wiew

Remove

1t

+

E g B
26404720

-15

62

Q700 [moil]

080520101955




Primodal Monitoring Station Data Modules

Evolution du pH

» Data from
Quebec City
WWTP

— Hach Lange (pH)

- e —— e wt T .
V5 m e e
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Primodal Monitoring Station Data Modules

Evolution des MeS a I'entrée

» Data from
Quebec City
WWTP

— Hach Lange (TSS)

031709 2010-03-17 14 2010-03-17 19 2000-03-18 00 2000-03-1804 20104031809 2010-03-18 14
Date et heure
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Primodal Monitoring Station Data Modules

Noise, Natural Cycle or Event?

» Data from
Quebec City:
St Charles River

— Conductivity raw
data
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Primodal Monitoring Station Data Modules

Noise, Natural Cycle or Event?

» Data from E— R AN
Quebec City: ¥ |
St Charles River
— Conductivity data
after LowPass Filter

N
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Primodal Monitoring Station Data Modules

» Data from
Quebec City:
St Charles River

. Real Events or
— MeS probe: TSS Sensor Issues?
data after LowPass /
Filter
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Primodal Monitoring Station Data Modules

» Data from Confirmation of
Quebec City: real events as
St Charles River picked up by

. ~  measurements
— Conductivity vs MeS .
(data after LowPass R S T
Filter)

- o alarm
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Primodal Monitoring Station Data Modules

=18l

» Data from
Quebec City:
St Charles River

— DO probe:
Temperature

Real Event or
Sensor Issue?
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Primodal Monitoring Station Data Modules

From To hax Data Count
DDDDDDDDDDD i Refresh
4| [o5maa010 =] [250520m1 =] 500,000
nnnnn T5E

Quebec City:
St Charles River

DDDDD

— DO probe:
Temperature, | hddibd il
Rate of Change Still Unknown...

000000

00000

: “‘[\ |||!1 1.1

Ak "‘ Ul A
it Al sy ETRNR -

000000

UUUUUU
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Primodal Monitoring Station Data Modules

» Data from
Quebec City:
St Charles River

— DO probe:
Temperature,

Standard Deviation Still Unknown...
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Primodal Monitoring Station Data Modules

» Data from
Quebec City:
St Charles River

More Evidence,
Redundant Sensor

/ Signals...

— Comparison of
Temperature Signals

- DO vs Conductivity
Probes
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Primodal Monitoring Station Data Modules

» Data from
Quebec City:
St Charles River

— Comparison of

) More Evidence,
Temperature Signals

Redundant Sensor

Signals...
- DO vs pH Probes
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Primodal Monitoring Station Data Modules

=l

» Data from
Quebec City:
St Charles River

— Comparison of | — -

Temperature Signals = /

- Conductivity vs pH : Trends: drift detection
Probes - Algorithms more sensitive to trends
ro . - Trend clear, 0.5°C over 2 months

- alarm triggered
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» |ldentified Issues: RSM30 Solutions

« volume of data - data stored, simplified, filtered
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» |ldentified Issues: RSM30 Solutions

« data graveyards - real-time analysis to identify and
trigger alarm situations, generate
datasets of ‘clean’ data
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» ldentified Issues: RSM30 Solutions

 post-processing effort = automated data analysis for
Initial sanity check and to
minimise calibration problems,
identify trends, offsets .... as
the data is stored
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» ldentified Issues: RSM30 Solutions

maintenance scheduling = trend, problem analysis to
identify sensor problems and
enable timely dispatch of
technicians when problems
present themselves
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» ldentified Issues: RSM30 Solutions

iInformation available to field technician at water’s edge

2 data storage and visualisation included in the station
itself, giving technicians access to historical, log,
measurement data to better maintain sensors and
stations
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» ldentified Issues: RSM30 Solutions

advancements with digital sensor technology

2 profibus based sensor connections allow two-way
communication with digital sensors and use of
advanced sensor features
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» ldentified Issues: RSM30 Solutions

* portability of system = gmall, light form factor allows
station to be moved, new sensors configured, new
analyses incorporated...
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Discussion

Primodal

Earth Essential Technologies

» Moving Forward
 More field deployments
 More system design feedback
 Integrate user feedback into interface
 More remote communication options

e Data module development
- out-of-bounds - multi-variant regression analysis
- SNR - more advanced time-series analysis

122 Leland St., Hamilton, Ontario, CANADA L8S 3A4 tel: (905) 523-8958
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Primodal

Earth Essential Technologies

122 Leland St., Hamilton, Ontario, CANADA L8S 3A4 tel: m
www.primodal.com J

» Thank-you
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