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Sensor Technologies for Remote Environmental Aquatic Monitoring 

Dooleys Hotel Waterford 

 

 

Sensor Technologies for Remote Environmental Aquatic Monitoring (STREAM) end-of-project 

conference was held at Dooleys Hotel, Waterford, on June 21st, 2023                                                                     

The STREAM project is a partnership between Ireland and Wales focusing on cross-border 

collaboration, cost-effective marine observation, and climate change monitoring. The conference 

brought together experts from the South East Technological University (SETU), Munster Technological 

University (MTU), and Swansea University (SU), which has contributors from the Welsh Centre for 

Printing and Coating (WCPC) and the Centre for Sustainable Aquatic Research (CSAR). 

STREAM had secured substantial funding of €4.3 million over five years from the European Regional 

Development Fund (ERDF), specifically under Priority 2 - Adaptation of the Irish Sea and Coastal 

Communities to Climate Change. To support its work on developing cost-effective systems for 

seawater analysis, methodologies for harmful algal bloom monitoring, deployment of an 

environmental network of sensors broadcasting live data, and conducting fish behavioural studies in 

the light of environmental change. See: www.marinestream.eu STREAM has also received significant 

guidance from WEFO and the Southern Regional Assembly. 

The conference aims were to share the project's advancements and promote an understanding of the 

importance of measuring and assessing environmental/ water quality change to help coastal 

communities and stakeholders better comprehend climate change. The conference also provided an 

excellent opportunity to meet with various specialists, state agencies and commercial companies to 

discuss and see the available technologies. 
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Registration for STREAM end of project conference at Dooleys Hotel Waterford 21st June 2023 

At 9:00 the registration opened for the day and this was managed by Ailish Tierney (SETU). 

STREAM project introduction and presentations 

 

 

 

 

The STREAM conference proper began at 

9:30, and Dr Peter McLoughlin, Head of 

School (Dean) of Science & Computing at 

the South East Technological University 

and Principal Investigator in the 

Pharmaceutical and Molecular 

Biotechnology Research Centre (PMBRC) 

made the opening welcoming remarks for 

the conference.   
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Dr Joseph O'Mahony, Principle Investigator (SETU) then provided greetings and an introduction to the 

STREAM project and delivered his appreciation and an acknowledgement of all that had contributed 

to the project. Dr O’Mahony also outlined the threat of climate change.  
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Welsh Centre for Printing and Coating (WCPC) Swansea University 
 

Dr Ben Clifford (SU, WCPC) then presented a talk on “2D Printed Sensors and Their Applications” on 

behalf of his colleagues Prof David T Gethin, Dr Tim Mortensen and Dr Y C (John) Lau.   

 

 

Ben spoke about seawater 

monitoring challenges and that 

currently available commercial 

systems are accurate but very 

expensive. For example, a 

multiparameter Sonde and sensors 

can typically cost £30k. This price tag 

prevents widespread monitoring of 

aquatic environments as it is too 

costly for farm adoption. But 

printable sensors offer the potential 

for lower-cost solutions. For these 

sensors to measure a range of 

parameters, they can be fabricated as 

an integrated system. But the 

challenges include the accuracy of 

measurements, so they need 

calibration against laboratory and 

commercial devices. They must also 

be robust to survive in a harsh 

environment with a good working 

duration. 

 

The potential for printed sensors are as follow:  

1. Temperature (5 - 25°C) 

2. Conductivity 

3. pH (6-10) 

4. Dissolved oxygen (0-20mg/l) 

5. Salinity (0-50pss) – via 

conductivity 

6. Total dissolved solids (0-

60g/l) – via conductivity and 

temperature 
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South East Technological University (SETU) 
 

Dr Joseph O’Mahony 

(SETU) discussed MEMS 

Spectrometers with Edge 

Processing for Nutrient 

Evaluation in seawater as 

a SETU presentation of 

optical sensors. 

Nutrients are obviously 

very important to any 

healthy ecosystem 

however if found in too 

high levels, 

eutrophication occurs 

with excessive amounts 

of plant and algae 

growth in estuaries and 

coastal waters. These 

events are obviously 

detrimental to aquatic 

life and can result in a 

significant decline in 

biodiversity. 
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Dr O'Mahony then described a trial deployment of his nutrient sensor over several days in June 2023 

at Wellington Bridge and provided slides showing his sensor's readings. These readings he explained 

are similar to those that were recorded on a more costly commercial sensor unit and also the results 

are in keeping with those from accredited laboratory analysis.  
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STREAM (South East Technological University) 
 

 

 

Dr Ronan Browne (STREAM) recounted 

the objectives of STREAM and what is 

being learnt from the STREAM project, 

using sensors to monitor and assess the 

environment. Only by monitoring and 

measuring can we understand the 

actual localised impacts of climate 

change. 

 

 

 

 

Ronan also described the experience from ongoing work in Bannow Bay, where STREAM generated 

data using a commercial sonde that provides helpful information to oyster farmers with information 

available from their personal computers.  Oysters are grown in mesh bags on the shore and their 

environmental greatly influences there development and survival. 
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This data shown from Bannow bay below includes the height of the tide in relation to the oysters, 

the temperatures against which oyster growth can be measured and the amount of dissolved oxygen 

at a given time.
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Marine Institute (MI) 
Jonathan Kelly, a phytoplankton taxonomist at the Marine Institute (MI), subsequently provided an 

interesting recorded talk about the work of the MI and the monitoring for harmful algal blooms 

(HABs) around Ireland. 

 

Phytoplankton are essential to the functioning of aquatic habitats and deliver essential services to our 

planet, such as the oxygen we breathe (at least 50% of the oxygen in our atmosphere). They also draw 

down significant portions of the carbon dioxide from the air, pride the basis of the marine food chain 

and cycle nutrients. 

Jonathan noted that phytoplankton in coastal waters are abundant from February to October and that 

diatom blooms occur in both spring and autumn, with higher abundances in the spring. There is an 

overall increase in monthly cell abundance for the total Phytoplankton community from 2012 to 2020 

compared to 2003 to 2011. He also mentioned that there have been higher levels of phytoplankton 

are observed in late autumn and winter (October to January). Johnathan also reported that the MI are 

seeing some changes in community structures, increases in Diatom abundance with a reduction in 

diversity and abundance of dinoflagellates, with the exception of Alexandrium sp. 

 



11 Sensor Technologies for Remote Environmental Aquatic Monitoring 
 

 
STREAM is part funded by the European Regional Development Fund (ERDF) 

Munster Technological University (MTU) 
After the Marine Institute presentation Dr Ambrose Furey and Mike Grew (MTU) gave an informative 

presentation on ‘marine biotoxin sampling and the active accumulation with preconcentration and 

passive sampling, supporting aquaculture decision-making with coastal and estuarine environmental 

data.’ 
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Dr Furey described the five 

major toxic syndromes, 

which include Diarrhetic 

Shellfish Poisoning (DSP), 

Azaspiracid Shellfish 

Poisoning (AZP), Amnesic 

Shellfish Poisoning (ASP), 

Paralytic Shellfish Poisoning 

(PSP) Saxitoxin and 

Neurotoxic Shellfish 

Poisoning (NSP) 

Brevetoxins. MTU are 

working on an early warning 

system using Solid Phase 

Adsorption Toxin Tracking 

(SPATT) allowing for an in-

situ adsorption sampling can 

notify stakeholders when a 

harmful toxic algal bloom is 

imminent. 

 

 

Mike Grew provided an in 

depth description of the 

equipment and 

methodologies for modular 

biotoxin bulk sampling’ on 

the BIM barge 

(Castletownbere) that will 

collect and concentrate 

phytoplankton using 

submersible pumps and with 

sensors. 
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Lunch 
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Environmental Protection Agency (EPA) 
Dr Robert Wilkes of the Environmental Protection 

Agency (EPA) Ecological Monitoring and 

Assessment unit, provided a comprehensive view 

of Irish coastal and transitional waters monitoring, 

and their findings which show the deterioration in 

water quality. 

Dr Wilkes drew the audience’s attention to the 

EPA report “Water Quality in Ireland 2016 to 

2021” in which it was reported that the 

“assessment shows that over half (54%) of our 

surface waters are in good or better ecological 

status which means that nearly half (46%) are in 

unsatisfactory condition. Overall, our water 

quality has declined. The number of water bodies 

in satisfactory condition in our estuaries and 

coastal waters has declined by almost 16 percent 

and 10 percent respectively since the last 

assessment (2013-2018). 
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Wexford County Council 
Brendan Cooney of Wexford Co. Co. presented a great insight into some of the work that is being 

done by his colleagues and the council in monitoring our environment. 

 

Brendan engagingly spoke about the challenges facing Wexford County's environment, past, present 

and future. He described the environmental department's commitment to protecting the 

environment and many related responsibilities, such as protecting water and air quality while 

managing various other concerns. The environmental department in Wexford was also at the forefront 

in Ireland of establishing cost-effective air quality monitoring units that changed the use of solid fuels 

in the region. Wexford Co. Co. has also provided sites and the infrastructure needed for STREAM-

deployed sensors in the country. 
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Board Iascaigh Mhara (BIM) 
Geoffrey Robinson from BIM described the 

use of remote monitoring technologies for 

assessing water quality and in particular the 

use of sensors in close proximity to 

aquaculture sites.  

 Geoff outlined the reasons to care about the 

cultivation of marine fish and shellfish as they 

contribute as they generate €180-200 million 

per annum and employ 2,000 people. The 

cultivation process also involves operating in 

an uncontrolled environment. He explained 

that at the outset of mariculture activities 

around Ireland there was very little 

environmental data and now he and his 

colleagues are working on developing the 

amount  of data occurred where projects are 

taking place but that there are massive 

swaths of the coastline not monitored. 

 

BIM now have, and are developing a network of 2m 

diameter buoy with mooring assembly, marine navigation 

lights, fencing and alarm. Beneath these they have 

multiparameter sensors with a communications system 

active around the coast. BIM have also set the alarm 

capability on the sensors to various thresholds according 

to the parameter being measured. There is an accessibility 

to the data for stakeholders via an online portal that is 

password protected. 
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SETU/ Walton Institute 
John Ronan (SETU, Walton) 

comprehensively described the 

work being done by the STREAM 

project with weather stations, 

water sensors, telemetry and the 

accumulation of data. He provided a 

schematic of the overall 

architecture of the systems, which 

graphically depicts the various 

inputs (such as sensor data), its 

storage, backup, the visualisation 

software of the data and its 

presentation to the 

marinestream.eu website.   

 

John also systematically appraised the use of Arduino circuit boards used in a Libelium pH/ 

temperature sensor and in association with a string of thermistors. These electrical sensors are based 

on changing conductivity at different temperatures. He then addressed the uses of Raspberry PI, which 

are miniature computers and the importation of telemetry data from Exo2, RS Hydro and AquaTroll 

sondes to an independent server. As the STREAM project is also concerned with collecting and 

importing meteorological data, John described how weather information is being taken from Gill 

Stations and imported into the STREAM database. He then spoke about the Open Source interactive 

data-visualisation platform developed by Grafana Labs, allowing users to see their data via charts and 

graphs in a dashboard for straightforward interpretation and understanding. 
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After the STREAM conference there was a brief STREAM project management partner meeting. 

Trade show and poster session 

STREAM poster, demonstration, weather stations, telemetry and water quality sensors. 
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Centre for Sustainable Aquatic Research (CSAR) Shuttle Box poster 
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Welsh Centre for Printing and Coating (WCPC) 2D printing of sensors 
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Welsh Centre for Printing and Coating (WCPC), Sensor housing poster 
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South East Technological University (SETU) Plasmon Resonance poster 
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South East Technological University (SETU) Optical Nutrient Sensor 
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Thursday 22nd June 2023 boat tour and demonstration of STREAM sampling equipment and 

site. 
The Barrow Princess was chartered for the STREAM conference delegates on the 22nd of June (the 

day after the STREAM conference). 

The objectives were provide access to a STREAM water sensor site along the estuary and facilitate 

sampling for water analysis.  

Delegates were shown how to collect samples (Van Dorn, plankton net, sonde measurements) and 

they will obtain first-hand data observations. The experience was aimed at promoting collaboration, 

and immersive learning. 

The STREAM delegates were given a practical insights into sensor technologies and the challenges of 

monitoring aquatic environments.  

It was to provide a valuable networking event and showcase the waterbodies around Waterford. 
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Publicity Links 
 

https://www.setu.ie/news/monitoring-climate-change-in-our-local-coastal-communities 

 

https://crm.waterfordchamber.ie/news/details/monitoring-climate-change-in-our-local-coastal-

communities 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.setu.ie/news/monitoring-climate-change-in-our-local-coastal-communities
https://crm.waterfordchamber.ie/news/details/monitoring-climate-change-in-our-local-coastal-communities
https://crm.waterfordchamber.ie/news/details/monitoring-climate-change-in-our-local-coastal-communities
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STREAM end of project Agenda 
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STREAM invitation to end of project conference 
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Diolch i bawb a helpodd ac a gymerodd ran yn y digwyddiadau; roedd yn bleser mawr 

cael cyfarfod a gweithio gyda chi. 
 

Míle buíochas do gach éinne a chabhraigh agus a ghlac páirt sna himeachtaí; ba 

mhór an pléisiúr é bualadh leat agus oibriú leat. 

Thank you to all that helped and participated in the events; it was a great pleasure to 

have met and worked with you. 
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