SENSORS EORWATERIINITERESIF GROUP

!~ Real-time BOD mbngtqring of
g _ final effluent ~

> v
o B -

@ Dr Kieran Khamis
o kieran. khamls@rshvd'r‘b co.uk
» . _knkhamls@B‘ham ac.uk
UNIERSITY ® ® ® (@rshydro



mailto:kieran.khamis@rshydro.co.uk
mailto:k.khamis@bham.ac.uk

Traditional monitoring method 3

g -~ R @

5 day
Biochemical
Oxygen
Demand Test
(BOD)

XTI
4 ‘."
)

f' »

4 .
SENSORS/ FORWATERINTERESTI GROUP:




_ .

e A

The problem...:
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* Lag time for result ~damage-has already occurred
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. ggpdling/storage time can influence readings ..
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« Error in lab- measurement can be as.high as 15%
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* Real time monitbring (with alerts) not'wbﬁgssible
* Distinct need for a new monitoring approach to improve monitoring
resolution and repeatability
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zzz Fluorescence based sensor platform

0 for realtime BOD I
5340 ~
5 TLF (Tryptophan-like fluorescence):
- Optical signal associated with free
e amino acid/proteins and amino

acids bound in microbial cells.
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Continuous field estimation of dissolved organic carbon
concentration and biochemical oxygen demand using
dual-wavelength fluorescence, turbidity and temperature
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Abstract

Dissolved organic matter (DOM) quality and quantity is not measured routinely in-situ limiting
our abllity to quantify DOM process dynamics. This Is problematic given legislative obligaions
to determine event based variability; however, recent advances in field deployable optical
sensing technology provide the opportunity to address this problem. In this paper, we outline
a new approach for in-itu quantification of DOM quantity (Dissolved Organic Carbon: DOC)
and a component of quality Biochemical Oxygen Demand: BOD) using a multi-wavelength,
through-flow fluorescence sensor. The sensor measured tryptophan-like {Peak T) and
humic-like {Peak C) fluorescence, alongside water temperature and turbidity. Laboratory
derived coefficients were developed to compensate for themal guenching and turbidity
interference (Le., light attenuation and scattering). Field tests were undertaken on an urban
fiver with ageing wastewater and stormwater infrastructure (Bourn Brook; Birmingham, UK).
Sensor output was validated against laboratory determinations of DOC and BOD collected
by discrete grab sampling during baseflow and stormflow conditions. Data driven regression
models were then compared to laboratorv comrection methods. A combination of temperature
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* The Proteus BOD displayed strong rélatlonshlps W|th Iab data for both
~hlgh range appllcatlons (post PST) and low range (final effluent) -
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3 qutomatéd wiper and antifouling kit are ’essentialaio ensure high
quality data for demanding applications

A‘}

-» ° Stfong diurnal variability in BOD load identified for all trial works —
potential for aeration control and energ{y savings

* Sensitive at low concentration < 5 mg L so possible to monitor
effluents with stringent discharge permits
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Abstract

Dissobved organic matter (DOM) quality and quantity is not measured routinely in-situ limiting
our ability to quantify DOM process dynamics. This is problematic given legislative obligations
to determine event based variabiity; however, recent advances in field deployable optical
sensing technology provide the opportunity to address this problem. In this paper, we outline
a new approach for in-situ quantification of DOM quantity (Dissolved Organic Carbon: DOC)
amd a component of guality Biochemical Oxygen Demand: BOD) using a mulfi-wavelength,
through-flow fluorescence sensor. The sensor measured tryptophan-like (Peak T) and
humic-ike (Peak C) fuorescence, alongside water temperature and turbidity. Laboratory
derived coefficlents were developed to compensate for themal quenching and turbidity
interference (Le. light attenuation and scattering). Field tests were undertaken on an urban
rfiver with ageing wastewater and stormwater infrastructure (Bourn Brook; Birmingham, UK).
Sensor output was validated against laboratory determinations of DOC and BOD collected
by discrete grab sampling during baseflow and stormflow conditiors. Data driven regression
models were then comoared to laberatorv comection methods. A combination of temperature
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