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pH - the key chemical measurement
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CALIBRATION-FREE
no end user calibrations

IMMERSION SENSOR
allows autostart measuring

REAL TIME FEEDBACK
report on sensor health status

Calibration-free pH Sensors

FULL SALINITY RANGE
fresh water to sea water with no intervention

TEMPERATURE SENSOR
onboard temperature measurement

EASY STORAGE
can be stored wet or dry
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pH RANGE: 2 - 10

RESOLUTION: 0.01 pH

ACCURACY: 0.05 pH

RESPONSE: instantaneous

SALINITY: 0 - 40 ppt

OPERATIONAL TEMP: -5 to 40C

COMMS: RS232/485, USB

SUPPLY VOLTAGE: 6 ƿ42 VDC

POWER CONSUMPTION: 110 mA

SLEEP MODE POWER: < 1 mA

STORAGE: 8 GB

FREQUENCY: > 15 secs

MODES: timed, polled, continuous

MAINTENANCE: 15,000 meas.

REPLACEMENT: 20 X 15,000 meas.

Specs

Maintenance

Electronics
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Technology in action
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Supply Voltage External 6 to 42 VDC

Power 

Consumption
Sampling ca. 110 mA

Sleep < 1 mA

Storage 8 GB

Communication RS485, RS232

Control Unit

Capable of being deployed as a stand alone system or onboard an UV

Sensor runs on pre-set measurement cycle

Data downloaded after deployment

Sensor runs using simple command structure:

SCAN - starts sensor scanning

SHUTDOWN - stops sensor

Stand alone

User Control
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Transducer Lifetime
Å Lifetime is scan dependent

Å Quick abrasion of surface with abrasion block is all 

the maintenance needed, no recalibration required 

Å Sensor will tell customer when abrasion is necessary

Å After ~20 abrasions, transducer requires replacement

Å Transducer easy to replace  

15,000 measurements between 

abrasions:

continuous scanning: 5 days  

scan every 15 min: 52 days 
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Ferry,

Helsinki-Stockholm

Field Trials

Solution ANB pH Glass pH

Sea water (32C) 8.35 8.39

Sea water (23C) 8.22 8.25

Sea water (10C) 8.06 8.09

On-going
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Field Trial Data
UPC, Barcelona
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Field Trial Data
Oban, Scotland 
ƿsensor measuring every 15 mins for 3 days
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eDNA and Marine Monitoring: 
Blyth demonstrator project
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What is 
eDNA?



Environmental DNA (eDNA)

Photo credit: Anglo American

eDNA from souces such as  cells, mucous, 

faeces, from all taxa living in and around an 

environment is collected

Å waterborne DNA captured in a filter or;



Environmental DNA (eDNA)
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Å waterborne DNA captured in a filter or;

Å sediment sampled directly



Environmental DNA (eDNA)

DNA is extracted from the samples in our labs 

and the DNA from the  target groups is 

amplified

The amplified DNA is then sequenced on a 

high-throughput platform 

Bioinformatics analysis identifies individual species and 
determine sample diversity

Environmental DNA (eDNA)

eDNA from souces such as cells, mucous, 

faeces, from all taxa living in and around an 

environment is collected

Å waterborne DNA captured in a filter

Å sediment sampled directly

Å insect traps, faeces, exploring air-capture

NatureMetrics HQ



eDNA for 
marine 
biodiversity 
assessment?



Analysis can be 
expensive and time 
consuming.

Conventional methods 
rely on identification by 
sight.

Biodiversity monitoring 
usually requires large 
expert teams in the field 
which is expensive, has 
HSE concerns and is 
weather dependent.

Cryptic or elusive taxa 
can be hard to detect 
meaning monitoring 
datasets are often 
incomplete.

Difficult to engage
stakeholders.

DataAnalysis

Challenges with conventional marine ecological 
assessments

Field work



eDNA can address these challenges

DataAnalysisField work

High-quality , replicable 
data with standardised
laboratory techniques.

eDNA less expensive
with more rapid 
turnaround times. 

Potential for smaller, 
non-specalisedteams 
for same or even 
improved level of data.

eDNA generally detects 
a much wider suite of 
organisms.

Easy to simplify and 
visualise for 
engagement.



Putting the theory to 
the test: 
Blyth demonstrator 
project



Increased environmental 
scrutiny

Corporate and government 
goals of Net Zero, 
Biodiversity Net Gain (BNG) 
and Net Positive Impact 
(NPI).

Time-pressured targets 

Target to reach Net Zero by 
2050 and 50GW from 
offshore windby 2030.

Subsequent supply chain 
pressures.

Unknown impacts and 
innovation opportunities

Monitoring of new offshore 
infrastructure such as 
floating wind and 
remediation projects. 

Rationale: Offshore wind pressures



Offshore Wind Growth 
Partnership (OWGP) Grant

Å2030 offshore wind targets require an  
evolution of current methods

ÅNatureMetrics, Natural Power and
EDF Renewables validating offshore 
fish eDNA survey methods at the 
Blyth offshore wind site

ÅAims to demonstrate eDNA can:

ÅReduce developments costs

ÅMinimiseenvironmental 
impacts

ÅSupport net zero and 
biodiversity targets

28



Sampling Overview

Å 30 minute Otter trawls

Å eDNAsamples at trawl start 
and end

Å Triplicate 5 ltr eDNA samples 
using Niskin bottle at depth

Å eDNA samples within array

Å Quarterly sampling

Å eDNA analysis for fish, 
invertebrates and broad 
vertebrate species

Å Decadeof historic data for 
comparison

29



eDNA ӛwinter headlines

Å 48 fish species identified

Å Fish dominated by haddock, invertebrate analysis 
includes Nephropidaespecies

Å First record of critically endangered European Eel

Å First record of Shadwhich is an Annex II species; 

Å More cryptic species like rockling and gobies

Å Seals, Bottlenose dolphin and Harbour Porpoise 
detected

Å Seabird species including Common Guillemot and 
Great Cormorant ӛmatching survey observations

30

Trawls; headline results

Winter sampling

Å19 fish species

Å10 macro-invertebrate species

ÅDominated by haddock and Nephrops

ÅNo observations of marine mammals

Spring sampling

Å 13 fish species

Å 8 macro-invertebrate species

Å Dominated by dab and plaice

Results are consistent with historical trends



Effort vs. return

31

Non-invasive
67% more speciesidentified 
in winter results
~40% less vessel time
1/3 of conventional 
personnel resource



Where do we 
go from here?



Å More assay development e.g. 
elasmobranchs

Å Development of standardised 
processes

Å Metrics, dashboards and web-
based outputs for engagement

Å In-field detection, remote
sampling & automation

Å Measurethe success of habitat 
restoration/enhancement 

Å Newmonitoring approaches e.g. 
fisheries or marine mammals
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Cross-Sector International 
Collaboration for HAB management

Phoebe Chadwick, RS Aqua

MMF Forum, 6th July 2022
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WIRELESS ENVIRONMENTAL 
MONITORING
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AQUAMEASURE 
SENSORS
Å DO, Salinity, BG Algae, 

Turbidity etc

Å Configurable sample 
and transmission rate 
(e.g. 10 mins)

Å Easy to maintain and 
rebattery
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AQUAHUB
Å Surface command box 

and hydrophone

Å Cellular, WiFI, Iridium

Å Pushes data online

Å Back up storage



AQUACURRENT
Å Online, real-time data

Å Cloud based portal

Å Easy data visualization

Å Alarm detection
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DEVELOPING AN 
EARLY WARNING 

SYSTEM FOR HARMFUL 
ALGAE BLOOMS TO 

IMPROVE 
SUSTAINABILITY ON 

SALMON FARMS 
(HABEDA)
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FARM SENSOR SUITE

WIRELESS DO & 
TEMPERATURE 
SENSOR

BUOY SENSOR SUITE

EXTERNAL DATASETS E.G. HAB 
REPORTS, REMOTE SENSING 
DATA

WIND / CURRENT

REAL TIME DATAREAL TIME DATA
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THE IMPACT
Aim: An early warning detection 
system that can be rolled out 
on other sites

ÅReduced energy 
consumption and cost ïonly 
use gas when needed

ÅDesigned to be forward 
compatible ïautonomous 
aeration

ÅHealthier fish stock

ÅSite specific detection system
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