Our /in situ phosphate sensor

e Onboard calibration for
long-term accuracy

e Sensitive wet chemical
method

e Submersible fo 6000 m

e (an measure every 6
minutes

e User-swappable rea-
gents

e |atest lab-on-chip

technology

info@clearwatesensors.com
www.clearwatersensors.com
@CWSensors

Connect on Linked

Background

Phosphate is a natural nutrient in

freshwater ecosystems such as
rivers and lakes. Yet, phosphate
pollution can lead to excessive algal
growth, known as ‘algal blooms'.
Algal blooms can cause low oxygen
levels that kill fish and other aquatic
organisms, and can release toxins
harmful to humans and animals. The
effects of nutfrient pollution are
estimated to cost the US economy
alone $4 billion per year [1].

Therefore, nutrient levels in water
need to be measured and managed.
The EU Water Framework Directive
and United States Clean Water Act
seek fo address this problem.
However, widespread monitoring of
phosphate has proved difficult. The
ClearWater Sensors Phosphate
Sensor addresses this problem.

The challenge of

continuous monitoring
Current  phosphate monitoring
practise is to collect manual water
samples for analysis in a laboratory.
This routine is very labour and
resource intensive, which leads to
high cost and infrequent
measurements., Sparse datasets
mean that pulses from transient
events (e.g. storms) are missed,
making it difficult to understand
peak levels as well as sources and

variability in phosphate pollution.

Some in-field phosphate analysers
exist (using automated colourimetric
methods), but these are either bulky,
require mains power, or consume
large quantities of fluid per sample.
This leads to short duration
monitaoring.



The solution

The ClearWater Sensors phosphate sensor delivers real-time phosphate
measurements at a high sample rate. It produces in-field laboratory-quality
data over periods up to several months. Frequent sampling and autonomous
operation enable huge savings in the cost per sample, ensuring the reliable
capture of transient events. Data is stored in the instrument and can be sent
remotely in real time via telemetry to, for example, deliver alerts.

Key to achieving laboratory-quality data in the field is the use of the latest
microfluidic technology, sometimes referred to as ‘lab-on-chip’. By minimising
the sample volumes required to take a measurement (less than 0.5 mL), the
energy-per-sample and fluid consumption is dramatically reduced, enabling

our instruments to take thousands of measurements per deployment.

Measurement location

The Hampshire Avon is a chalk-fed
river located in the southern part of
the United Kingdom [2]. It is an area
of phosphate concern, with anthro-
pogenic phosphate sources such as
agricultural fertilisers, animal waste
and discharge from sewage treat-
ment works. A phosphate sensor
was deployed to make high fre-
guency measurements to help
understand the sources of phos-
phate in the catchment.

Sensor configuration

The sensor was submerged 1m
below the surface, suspended from
a bracket extending out 0.5 m from
the riverbank. It was configured to
take one measurement every
30 minutes. No mains power was
available at this remote location, so
the instrument was powered by a
12 V battery and solar panel located
on the riverbank. Data was teleme-
tered using 3G so that it was acces-

sible in real-time via a web portal.

Easy sensor deployment and
recovery. No mains power
needed, allows convenient
monitoring in remote locations.
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