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1. List of key-words and abbreviations  
 

Abbreviations 

 
AMU Adam Mickiewicz University in PoznaŒ 

ATX cyanotoxin anatoxin 

BE Joint Stock Company Baltic Environment 

Chl-a Chlorophyll-a 

dw dry weight 

EASME Executive Agency for SMEs 

EHD Environmental Health Division  

EPA Environment Protection Agency  

INC Institute of Nature Conservation, Polish Academy of Sciences  

KPI Key Performance Indicators 

LCA Life Cycle Assessment 

LT Lithuania 

MCs cyanotoxin microcystins 

N nitrogen 

NEEMO Monitoring LIFE Projects and Communicating about the LIFE Programme 

NHF Nature Heritage Fund 

NRC Nature Research Centre 

P phosphorus 

PL Poland 

SPILA Joint Stock Company SPILA 

STX cyanotoxin saxitoxin 

UAV Unmanned aerial vehicle 

WFD Water Framework Directive 

ww wet weigth 

  

 

Keywords: circular economy, cyanobacteria, cyanotoxins, macroalgae, nutrient mitigation, 

water quality, 
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2. Executive Summary  

PROJECT OBJECTIVES  AND KEY RESULTS  
 

The report summarizes the activities carried out in the project at mid-term period. The project 

progress describing fulfilment of the objectives, highlighting the policy impact and 

sustainability is summarised for each action. The project aims to promote best practices in 

ecological service and the circular economics approach by implementing innovative complex 

system which has demonstration and innovation character. The project has three objectives: i) 

to demonstrate integrated efficient management of nutrients and algal nuisance blooms by 

harvesting of cyanobacteria scums and macroalgae mats; ii) to test and demonstrate the 

redesigning of waste biomass of cyanobacteria and macroalgae into potential valuable 

products; iii) to raise awareness to environmental, water quality and health hazard issues 

among the national governments, local authorities, the business community and society. 

Within the Actions A1 and B1, the construction, testing and demonstration of two different 

prototypes for harvesting of algal biomass was foreseen. Technical sketches of the small 

Algae Service-S (AS-S) prototype that enable to harvest cyanobacterial scums and 

macroalgae mats were prepared and patented. The manufactured AS-S was technically 

inspected and registered by LT Transport Safety Administration. Special trailer for 

transporting AS-S macroalgae biomass unloading mechanism were manufactured. The AS-S 

operation was demonstrated during the event for governmental organisations and other EU 

projects organized in Lithuania on 08/2020. Technical sketches of the large Algae Service-L 

(AS-L ) prototype devoted to collect cyanobacteria scums in the Curonian Lagoon were 

finalised. Pre-testing of cyanobacteria harvesting system selected in the proposal indicate the 

necessity to increase its efficiency. Additional survey, discussions with experts, pre-testing 

conditioned the delay of updated technical sketches preparation. More efficient technology 

did not enlarge budget costs or influence on other activities, KPI values. Currently, the 

manufacturing of AS-L is in progress. 

In the frame of Action B2, the preparation and testing methods for evaluation of algal biomass 

agglomerations in aquatic ecosystems combining traditional and distant methods took place in 

2018ï2019 in order to monitor water quality and improve the cost-efficiency of algal biomass 

harvesting. Two approaches were used: satellite images for the lagoon and unmanned aerial 

vehicle (UAV) for lakes, rivers. GIS analysis of Chl-a concentrations based on satellite 

images of the Curonian Lagoon (36 data sets) using the tool developed in cooperation with 

the project EOMORES is in progress.  Set of 27 UAV images (>100 km of rivers, one lake) 

in total were produced for the evaluation of baseline situation. Joined images were analysed. 

Based on prepared methodology, agglomerations of macroalgae comprise 10775 t in the best 

appropriate for harvesting 34 km of rivers. In situ data of macroalgae, cyanobacteria, nutrient 

and cyanotoxins content in biomass were analysed for UAV methodology and water quality 

assessment. UAV images will be done in LT and PL during 2020-2022 for the validation of 

developed methodology. The INC partner stated new cooperation with the Warsaw Institute 

of Aviation in this way contributing to replication of the project activity. 

In the Action B3, collected biomass of cyanobacteria and macroalgae has been tested for 

biogas, biofertilizers and high value bioproducts application. Overall, 80 kg of cyanobacteria 

and 14.3 t of macroalgae wet biomass were collected that constitute 1% and 20% from 

foreseen in KPI. Together with biomass 4.7 kg of P, 38 kg of N, 0.26 g of cyanotoxins (151%, 

77% and 0.07 % of KPI, accordingly) were eliminated from water bodies. 

Testing of biogas started in 2020, 1.2 tons of macroalgae biomass mixed with manure were 

uploaded. Chemical analysis and first results of plant growth revealed algal biomass 

suitability as biofertili zer. Totally, 6 tons of biomass was prepared in different ways and has 

been tested to assess the growth and yield of potatoes, barley, corn, peas and wheat at four 
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testing levels: laboratory, greenhouse, experimental fields and farming fields. Methodological 

background for the extraction of high value bioproducts (phycocyanin as natural dye, 

extracts of macroalgae for cosmetics) was elaborated. About 7 kg of cyanobacteria wet 

biomass was used for phycocyanin extraction. Pigment was successfully extracted from 

Aphanizomen biomass, but encountered difficulties extracting from Microcystis biomass. The 

extracted biologically active metabolites from macroalgae had antioxidant, moisturizing and 

elasticizing properties that open up prospects for using them as a new ecologically friendly 

raw material for cosmetics. 

In the Action C1, the water quality baseline for the selected water bodies was defined in order 

to assess the improvement after the biomass harvesting during 2020ï2023. Historical and 

ongoing data from 11 water bodies in LT and PL were gathered following the intercalibrated 

protocol, the requirements of WFD and countries legislation. Over 9000 samples covering 

physico-chemical and biological parameters were analysed. An amendment to Lithuanian 

Hygiene Norm HN 92:2018 has been prepared and is under consideration by lawyers. 

Evaluation of costs of biomass harvesting, incomes from bioproducts, socio-economic effects 

monitoring is in progress. 

In the Actions D1 and D2, raising awareness and dissemination of the project results, effort 

for replication and transfer were actively implemented on national and international levels. 8 

were achieved and 8 are in progress out of 21 communication indicators of progress. Two 

international project proposals, 3 networking proposals for replication and transfer of project 

results were submitted, networking with at least four EU projects has been launched. The 

training seminar and bilateral meetings were organised to reach target stakeholders from 

governmental organisations, scientific, business communities. ArcGIS application, interactive 

map and on-line questionnaire in three languages were created, 3 scientific papers were 

published, in 24 national/international conferences and seminars, workshops were 

participated. To raise awareness among society, 9 popular publications, 3 radio interviews, 3 

social events were organised. Three notice boards at testing sites were erected. Also, project 

website, social networks were created, over 400 copies of leaflets were spread out. 

Within the Action E1, 1
st
 Progress Report was submitted to EASME. Twenty-six direct or 

online meetings with partners have been organised. Steering committee was launched.  
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3. Introduction 
 

Description of background, problems and objectives 

Aquatic ecosystems due to a growing human population force a challenge with accelerated 

load of anthropogenic nitrogen and phosphorus resulting in hyper-eutrophication. Import-

driven enrichment by nutrients promotes excessive production and uncontrolled growing of 

algae and cyanobacteria that condition to harmful blooms. Furthermore, their incidence is 

further stimulated by climate change combined with increased nutrient loads. 

Massive growth of macroalgae or cyanobacteria creates the environmental and social 

problems due to formation of spatially large mats in aquatic ecosystems. Massive growth of 

macroalgae or cyanobacteria poses an expanding threat to both the environment and society as 

it leads to reduction in aquatic biodiversity and biotopes, impacts on water supply, restrictions 

on recreational use, shades and suppress aquatic vegetation/macrophytes. The decaying 

macroalgae mats cause oxygen depletion, promote secondary enrichment with nutrients in 

aquatic ecosystems, and trigger off an unpleasant smell, when they are washed ashore on the 

beaches.  

Meanwhile, harmful cyanobacteria blooms (HABs) pose even more significant threats as 

cyanobacteria produce high variety of cyanotoxins that can cause skin irritation, seriously 

harm liver, digestive and nervous systems or even lead to death of human, wild animal and 

livestock. Bad water quality makes high risk to human health or biota, cause significant 

economic losses to water-related recreational activities and tourism, fisheries, shipping and 

the other industry sectors.  

Currently, diffuse losses of nutrients from agriculture remain the most important hardly 

controllable source to freshwaters and the Baltic Sea. Cyanobacteria and macroalgae serve as 

a natural bio-filter that accumulates nitrogen, phosphorus, and CO2. Therefore, harvesting of 

their biomass from aquatic ecosystems can be one of the efficient tools for long-term nutrient 

abatement. The current project creates new prototypes for the collection of excess biomass of 

algae and cyanobacteria and focuses on the mitigation of nutrients increase, blooms risk in 

aquatic ecosystems. It is a step involved in creating a circular economy model for redesigning 

of waste algal biomass into potentially valuable products for sustainable management and 

recycling of environmental resources. 

 

Project objectives: 

Generally, the project seeks to promote best practices in ecological service and the circular 

economics approach by implementing innovative complex system which has both 

demonstration and innovation character. 
 

¶ The primary goal of the project is to demonstrate integrated efficient management of 

nutrients and algal nuisance blooms at the catchment scale by harvesting of 

cyanobacteria scums and macroalgae mats in various types of water bodies (rivers, lakes 

and the Curonian Lagoon). 

¶ To test and demonstrate the redesigning of waste biomass of cyanobacteria and 

macroalgae into potential valuable products for sustainable management and recycling 

of environmental resources. 

¶ To raise awareness to environmental, water quality and health hazard issues among the 

national governments, local authorities, the business community and society for the 

continuation and transfer of proposed measures application on a broader scale after the 

end of the Life project. 

The objectives of the project will demonstrate the efficiency of the prototypes-harvesters for 

mitigation of excess algal biomass, as the source of phosphorus, nitrogen and hazardous 



 7 

cyanotoxins, in the ecosystems to ensure their applicability and transferability to a high 

variety of EU aquatic ecosystems. Also, this project focuses on developing technologies to 

provide a reliable, affordable, and sustainable supply of algal biomass as a feedstock source. 

 

Expected long-term results 

The proposed measures for ecological service address several European Union directives 

related to the water quality (Water Framework Directive 2000/60/EC, Marine Strategy 

Framework Directive 2008/56/EC, Bathing Waters Directive 2006/7/EC, Nitrates Directive 

91/676/EEC) and the redesign of waste biomass contributes to new EU Biodiversity Strategy 

for 2030 (COM (2020) 380) and The European Green deal (COM(2019) 640) strategy. 

To achieve the goals of EU Directives the project addresses integrated management of 

nutrient inputs and organic pollution of agricultural origin and suggests measures on river 

basin or catchment scale. Removal of nutrients by using ñnatural-likeò processes contributes 

to the ñEU Strategy for the Baltic Sea Regionò and provides an integrated framework for 

improvement of the environmental conditions in the Baltic Sea. The project pursues to 

promote ecosystem-based approach to control harmful blooms in inland waters and to reduce 

nutrient loads to the Baltic Sea from the catchments. It is intended to develop the technologies 

for the provision of water service and gently mitigation of eutrophication. 

By implementing the Water Framework Directive (2000/60/EC), the project seeks to 

remove excess biomass of algae and cyanobacteria that assimilate nutrients, and in this way to 

reduce contamination of surface waters with phosphorus and nitrogen compounds, to improve 

water quality and preserve biodiversity in aquatic ecosystems. The proposed prototypes-

harvesters are the instruments to control diffuse pollution from the catchment to inland waters 

and from lake sediments. Under the Marine Strategy Framework Directive (2008/56/EC), 

Member States ensure to reach good state and high biodiversity of the marine environment by 

2020. The harvesting of excess phytoplankton agglomerations in the Curonian Lagoon and 

macroalgae collection in the selected rivers of the Nemunas basin will contribute to the 

reduction of nutrient transit to the Baltic Sea and to the improvement of the water quality on 

catchment scale.  

Following the Nitrates Directive (91/676/EEC), the project seeks to eliminate nitrogen 

compounds assimilated into harvested biomass and to block their flow further through the 

waterways. The Bathing Water Directive (2006/7/EC) is focused on water quality, 

monitoring of algae (cyanobacteria) blooms, and mitigation of their risks. Cyanobacteria can 

produce toxic compounds that create health hazard to humans and biota. Therefore, special 

attention in the project is devoted to mitigation of harmful blooms and protection of bathing 

water quality. The harvesting of cyanobacteria scums will secure inland aquatic ecosystems 

relevant for recreation and fishery. The Drinking Water Directive  (98/83/EC) seeks to 

protect human health by ensuring the safe drinking water for supply (does not contain 

poisoning microorganisms or substances). The World Health Organization Guidelines for 

Drinking water quality recommend provisional value of 1 ɛg/mL for one of the most potent 

and commonly occurring cyanotoxin MC-LR. 

The proposed nutrient abatement tool is in line with the task ñ2.2 An EU Nature Restoration 

Plan: restoring ecosystems across land and seaò of the EU Biodiversity Strategy for 2030 

(COM (2020) 380) that will help to tackle the pollution by nutrients, to control of invasive 

alien species, to support the recovery of natural biodiversity. The use of biofertilizers 

redesigned from algal biomass, which is rich in organic compounds, contributes to organic 

farming and soil restoration. Moreover, innovative complex of system combining the 

ecological service and the circular economics approach, suggested by the project addresses an 

implementation of the strategic tasks highlighted in The European Green Deal (COM(2019) 

640) strategy. 
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4. Administrative part  
 

The management structure of the project was outlined in the Table C2 (Action E1) of the 

project proposal. The coordinating beneficiary NRC is responsible for the project 

management, including the technical and financial aspects. The management Group (MG) of 

the project that constitutes from the Main (coordinator, vice-coordinator, management 

accountant) and Support (representatives from the institution of each associated 

beneficiary/partner) groups is involved in joint discussion concerning issues and accepts 

important decisions and deliverables via voting according to the rules described in the 

Partnership Agreement. Also, each beneficiary has responsibility for at least one action, 

where they make the largest contribution to the project. Payments of the prefinancing amounts 

from the EASME and the national co-financiers were delivered to the partners as was set in 

the Partnership Agreement. All relevant notifications received from the Agency or NEEMO 

and the final versions of deliverables and the technical/financial reports were duly transferred 

to all project participants.  

Project implementation plan was detailed in the Gantt Diagram annexed to the Partnership 

Agreement. The MG meetings took part every quarter to ensure smooth project 

implementation and discuss issues related. After, the progress was summarised by the 

consortium in the technical and financial reports. The Minutes of the partners meeting sum up 

the topic and decisions of the meeting. The bi-lateral meetings, permanent contact by e-mail 

and/or phone calls took place to solve a particular issues and questions. More information 

about 26 direct or online meetings is provided in the description of the Action E1 of this 

report.  

Communication with the EASME and Monitoring team. Communication of the project 

coordinator with the NEEMO Monitoring team and the advisor from the European 

Commission was constructive. The coordinator and the project managing accountant 

participated in the LIFE kick-off meeting in Brussels (11/2018). The NRC constantly 

communicated by phone, e-mail or meetings with the NEEMO Monitoring expert to solve 

management and administrative doubts. The Coordinating beneficiary organized two annual 

monitoring visits for the NEEMO expert by providing updated reports, organizing visits on-

sites of project implementation and providing requested documents for inspection. All 

comments provided after each LIFE monitorËs visit were taken into account. Progress report 

and three sets of modifications necessary to the project were adjusted with Monitoring expert 

prior sending them to the EASME. Amendments to the project were not necessary. EASME 

have been informed about all modifications made in the project. Adjustments requested and 

the responses from EASME acquired are provided in the ANNEX 1; also briefly explained 

with a particular Action in the Technical part of the report. Communication with EASME 

concerning information correction in the official project page was performed on 02/2019, 

however one of the project partners (INC) is still missing. 
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5. Technical part  

5.1. Technical progress per Action 
 

Action A.1. Overview of harvesting instruments worldwide and finalisation of the 

technical sketches of the prototypes  
 

Summary of project Deliverables and Milestones of the Action A.1 
Sub-

action 
Short Activity title Partner Foreseen dates Actual dates STATUS of 

progress; output 

Action A1  Start Q3 2018 

End Q2 2021 

Start Q3 2018 

End Q3 2021 

 

A1 The review of the devices used 

for harvesting of algal scums 

and mats worldwide 

BE Start 08/2018  

End 12/2018 

Start 08/2018  

End 11/2018 

Completed; 

Deliverable A1.1a 

Deliverable A1.1b 

A1 Design and technical sketches 

of AS-S prototype 

BE Start 08/2018 

End 04/2019 

Start 08/2018 

End 04/2019 

Completed; 

Deliverable A1.2 

A1 Design and technical sketches 

of AS-L prototype 

BE Start 04/2019 

End 12/2019 

Start 04/2019  

End 09/2020 

Completed;  

Deliverable A1.3 

A1 Receiving of permits in LT for 

AS-S operation  

BE Start 07/2019 

End 08/2019 

Start 02/2020 

End 06/2020 

Completed; 

Deliverable A1.4 

Annex A1.1  

A1 Receiving of permits in LT for 

AS-L operation 

BE, 

NHF 

Start 04/2020 

End 07/2020 

Start 04/2021 

End 07/2021 

Postponed 

A1 Overview of harvesting 

instruments worldwide 

completed 

BE Start 08/2018  

End 12/2018 

Start 08/2018  

End 11/2018 

Milestone 

completed 

A1 Elaboration of the detailed 

sketches of two prototypes 

completed 

BE Start 08/2018 

End 12/2019 

Start 08/2018 

End 09/2020 

Milestone 

completed 

A1 Permit for both prototypes 

operation in LT & PL received 

BE   Milestone in 

progress 
 

 result completed  activity in progress 
 

Details of Progress: 

An overview of the devices used for harvesting of macroalgal agglomerations and 

cyanobacteria scums worldwide is provided in Deliverable A1.1a.  
 

Technical sketches of the Algae 

Service-S (AS-S) prototype to harvest 

cyanobacterial scums and macroalgae 

mats were completed on time (Fig. 1). 

Detailed technical sketches and 

specifications that cover the type and 

quality of the AS-S prototype parts 

(pontoons, drainage system, renewable 

energy system, conveyor, pressing 

system, engine and management system) 

are made and provided in Deliverable 

A1.2. 

 
 

Fig. 1. Schematic view of the AS-S prototype. 
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Technical sketches of the updated Algae Service-L (AS-L ) prototype construction with 

cyanobacteria collection systems, solar panels, engines, compressor, safety equipment, etc. 

were finished on 09/2020 and are provided in the Deliverable A.1.3 (Fig. 2). The delay was 

due to decision of search for the best technological solution for AS-L to collect cyanobacteria 

in the Curonian lagoon. Therefore, an additional review of algae collection technologies 

complementing the Deliverable A.1.1a was made (Deliverable A.1.1b). After careful re-

consideration of algal collection technologyôs advantages, disadvantages, calculations, 

consultations with producers and discussions between partners, the reverse microalgae 

filtration system has been selected. A Model system that consists of two perforated cylinders, 

dense filtration mesh placed on them, pressed air nozzles and water pump was constructed 

and tested. Since, cyanobacteria collection technology was changed to make the AS-L more 

effective, additional weight, carrying capacity and biomass transportation logistics 

calculations were made. All changes concerning the AS-L prototype, such as dimensions, 

cyanobacteria collection system, as well as delay of technical sketches were communicated to 

EASME during monitoring expert visit on 08/2020 (ANNEX 1). The changes will not require 

higher budget. Delay of technical sketches will influence the deadline of manufacturing and 

acquiring of permits for AS-L prototype. However, significantly increased efficiency of 

cyanobacteria scums harvesting of revised technology will allow to meet the tasks in the 

project and is essential for continuation of the activity after the end of the project.  

 

  

Fig. 2. Schematic view of the AS-L prototype.  

 

Receiving of permits in Lithuania for the AlgaeService-S (AS-S) prototype operation is 

completed. The Lithuanian Transport Safety administration approved technical project of the 

AS-S construction (drawings and technical calculations) on 08/2019. Their representatives 

supervised a manufacturing process of AS-S prototype (01/2020), registered the constructed 

prototype (02/2020), provided the final registration documents (06/2020), and performed 

technical inspection. All documents are provided in Deliverable A.1.4. ñAS-S PROTOTYPE 

USER MANUALò with safety and maintenance recommendations was prepared (Annex A1.1). 

Permission to perform macroalgae harvesting in River Ġventoji in NATURA 2000 area is 

provided in the Annex A1.2. 

Receiving of permits in Lithuania for AS-L operation was postponed with EASME 

permission in the letter from project adviser received on 07/09/2020 (issue 7) till 31/07/2020.  
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Action B.1. Construction, testing and demonstration of prototypes for harvesting of 

cyanobacteria and macroalgae 
 

Summary of project Deliverables and Milestones of the Action B.1 
Sub-

action  
Short Activity title Partner  Foreseen dates Actual dates STATUS of 

progress; output 

Action B.1 Start Q4 2018 

End Q3 2023 

Start Q4 2018 

End Q3 2023 

 

B1.1 Manufacture AS-S 

harvesting prototype 

BE Start 12/2018 

End 07/2019  

Revised end 04/2020 

Start 04/2019  

End 05/2020 

Completed; 

Deliverable B1.1,  

Annexes A1.1, B1.1 

B1.1 Manufacture AS-L 

harvesting prototype 

BE Start 09/2019 

End 07/2020 

Start 09/2020 

End 05/2021 

In progress; 

Deliverable A1.3 

B1.1 Prepared application to 

patent two prototypes 

sketches 

BE Start 01/2023 

End 07/2023 

Start 09/2019  

End 07/2023 

In progress; 

Deliverable A1.4 

B1.2  Collected totally up to 

80 t algal biomass to 

perform Action B3  

BE, 

NRC, 

AMU  

Start 08/2019 

End 10/2022 

Start 08/2018 

End 10/2022 

In progress 

B1.3 Prototypes operation 

demonstrated in 2 small 

and 1 large aquatic 

ecosystem  

NHF, 

NRC, 

BE 

Start 09/2020  

End 10/2022 

Start 06/2020  

End 10/2022 

In progress  

B1.1 Manufacturing of two 

biomass harvesting 

prototypes achieved 

BE Start 12/2018 

End 07/2020 

Start 04/2019 

End 07/2021 

Milestone in 

progress  

B1.2 Collected sufficient 

biomass to run Action 

B3 activities 

BE, 

NRC, 

AMU 

Start 08/2019 

End 10/2022 

Start 08/2018 

End 10/2022 

Milestone in 

progress 

 

Details of Progress: 

Sub-action B1.1 Manufacture of prototypes for algal agglomerations harvesting.  

Manufacture of AS-S harvesting prototype is completed. Different parts of AS-S prototype 

were manufactured and/or bought. Steps of manufacturing process: i) manufactured platform 

was connected with pontoons consisting of segments; ii) the rotating mechanism front head 

for algae collection was mounted; iii) engines, cutting knifes, equipment hydraulic system 

were installed; iv) drainage system elements: metal press container, perforated box, chain 

piston, water pump were constructed separately and connected to the body; v) anchors and 

system of solar panels were installed; vi) sides and roof were mounted, control panel was 

installed; vii) the reverse filtration technology with pump for cyanobacteria harvesting was 

manufactured and installed; viii) design with LIFE and project logo was created and applied 

on the AS-S. Images of AS-S prototype manufacturing, technical testing are provided in Fig. 

3ï4, and Deliverable B1.1, Annex B1.1. Delay of manufacturing of AS-S prototype and the 

corrective actions applied were reported to EASME together with 1
st
 progress report on 

31/12/2019 (ANNEX 1); the applied corrective actions are described in detail in the section 

6.2 of the report. 

The special mechanism for unloading of harvested biomass to the shore was made (Fig. 4). 

The specialised trailer was manufactured to transport the AS-S prototype to the testing sites 

(Fig. 4). Manufacturing of specialised trailer instead of its rent, as foreseen in the proposal, 

was decided because of the absence of suitable one in the market and was permitted by 

EASME in the letter from the project adviser received on 07/09/2020 (issue 9) (ANNEX 1). 

The sketches of AS-S were patented by the State Patent Bureau of Lithuania Republic (on 

11/2019; Deliverable A1.4).  
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Technical testing of AS-S prototype. Technical testing of AS-S prototype separate and 

joined parts at the construction site took ~400 hours. The AS-S prototype stability, draft, 

swimming, rotating front collection head, drainage system with metal press-container, 

perforated box, chain piston and water pump were tested out of construction site in small 

water body ~70 hours (10/2019, 12/2019, 03/2020, 05/2020). After testing some changes 

were made to have a better balance of the prototype (shortened rotating front head, adjustable 

position of biodiesel engineôs and control panelôs on harvesterôs deck on special rails). The 

changes allowed to keep better weight balance during collection of macroalgae as operator 

could adjust position of biodieselôs and control panelôs platform to maintain stability. The 

hydraulic system was also modified. Macroalgae and cyanobacteria collection systems, press-

container, harvested biomass unloading mechanism, the prototype swimming with collected 

biomass and upstream operating were tested for ~150 hours in real conditions in Kaunas 

Reservoir (07-09/2020), River Ġventoji (08/2020), Lake Simnas (08/2020). Technical testing 

of AS-S prototype for cyanobacteria harvesting was performed at Kaunas Reservoir (working 

18 hours, harvesting 5 hours), whereas for macroalgae ï at Kaunas Reservoir (16/12 hours) 

and River Ġventoji (8/4 hours). The modifications of the system to increase effectiveness are 

under development after larger biomass amounts collection. The constructed special trailer 

was tested to transport AS-S prototype to River Ġventoji and Kaunas Reservoir and to lower 

the prototype into the water. 
 

 
Fig. 3. Manufacturing and technical testing of AS-S prototype (more in Annex B1.1) 
 

Manufacturing of AS-L prototype. First pre-testing of cyanobacteria harvesting systems 

was done using pure algal cultures grown at the NRC on 07/2020. Based on the positive 

results obtained, the model of cyanobacteria collection system was manufactured and tested in 

Lake Simnas and Kaunas Reservoir (Deliverable A1.3). Based on testing results, the changes 

in AS-L filtration system were made and an additional dewatering system has been foreseen 

for the prototype. Currently, the manufacturing of AS-L is in progress, however the delay was 

foreseen and permitted by EASME in the letter from the project adviser received on 

07/09/2020 (issue 8) (Annex 1). The delay will not substantially influence implementation of 

other project Actions as cyanobacteria biomass for testing in the Action B.3. will be harvested 

using the AS-S. The Performance Indicators will be reached in shorter time due to more 

efficient collection system.  
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Fig. 4. Manufactured AS-S prototype, biomass unloading mechanism and custom-made trailer 

for prototype transportation 
 

Sub-action B1.2. Testing of the harvesters in LT and PL water bodies.   

Harvesting of algal biomass. Overall, 80 kg of cyanobacteria and 14.25 tons of macroalgae 

wet biomass were collected from the selected/tested water bodies during period from 08/2018 

to 10/2020 (Fig. 5). The harvested biomass constitutes 1% and 19.6% of foreseen amount in 

the proposal, accordingly. Macroalgae collection was restricted in the rivers Dubysa and JȊra 

due to low water level because of hydrological draught. Cyanobacteria bloom in Lake Simnas 

was very intense but short. Therefore, biomass for testing in the Action B3 was collected in 

water bodies from Reserve List (River Nevǟģis and Kaunas Reservoir).  

 

   

Fig. 5. Macroalgae collected in River Nevǟģis on 09/2020 
 

Subaction B1.3. Demonstration of the harvesters in LT and PL water bodies. 

Prototype and distant methods demonstration event was organized in Anykġļiai on 

12/08/2020. Participants from governmental institutions such as Municipality of Anykġļiai, 

Anykġļiai Regional Park, Environmental Protection Agency, State Service for Protected 
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Areas, Environmental Protection Department, Center for Health Education and Diseases 

Prevention, Lithuanian University of Health Sciences, Lithuanian Energy Institute, Lithuanian 

Fund for Nature, etc. and related environmental projects took part in the event (Fig. 6). The 

Project partners presented theoretical background of distant methods for evaluation of 

macroalgae in the rivers and technical characteristics of the AS-S prototype as well as 

demonstrated unmanned aerial systems and macroalgae harvesting using AS-S the field 

conditions.  

 

  

  
 

Fig. 6. The project demonstration event in Anykġļiai.  
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Action B.2. Testing prepared methods for cyanobacteria scums, macroalgae mats 

biomass evaluation in situ and water quality analysis using traditional and distant 

methods 
 

Summary of project Deliverables and Milestones of the Action B.1 
Sub-

action  
Short Activity title Partner  Foreseen dates Actual dates STATUS of 

progress; output 

Action B.2  Start Q3 2018 

End Q3 2023 

Start Q3 2018 

End Q3 2023 

 

B2.1 Methodical guideline for 

evaluation of algal 

agglomerations using UAV 

prepared 

NRC, 

INC 

Start 08/2018 

End 12/2020 

Start 08/2018 

End 12/2022 

In progress; 

Deliverable B2.1 

B2.1 Methodical guideline for 

evaluation of algal 

agglomerations using satellite 

images prepared 

NHF, 

NRC 

Start 10/2018 

End 12/2022 

Start 10/2019 

End 12/2022 

In progress 

B2.2 Intermediate report on 

nutrients and cyanotoxins 

elimination via algal 

agglomerations harvesting 

NRC, 

INC, 

AMU 

Start 08/2018 

End 12/2020 

Start 08/2018 

End 12/2020 

In progress; 

Annex B2.1 

B2.1 Elaborated guidelines for 

evaluation in situ algal 

agglomerations using distant 

methods 

NRC, 

NHF, 

INC 

Start 08/2018 

End 12/2022 

Start 08/2018 

End 12/2022 

Milestone in 

progress 

 

Details of Progress: 

Sub-action B 2.1. Biomass testing in situ using remote sensing. 

Evaluation of algal agglomerations using unmanned aerial vehicle (UAV). Contracts for 

purchase the UAV image service (08/2018 and 07/2020) and images analysis service 

(11/2018) were signed. For the evaluation of baseline situation in the selected water bodies 

and for methodology preparation, set of 27 UAV images in total (300ï900 images per set) 

were produced during 2018ï2019 using visual spectrum image capture camera and thermal 

imaging camera. Altogether over 100 km of Rivers Ġventoji, Dubysa, JȊra, Nevǟģis and Lake 

Simnas were surveyed. Joining of UAV high resolution images and their analysis using 

software Agissoft, eCognition and ArcGIS were completed; methodology was prepared and 

provided in Deliverable B2.1 (Fig. 7). The analysis of Cladophora biomass in the tested rivers 

allowed to evaluate three different types of agglomerations (surface mats, bottom layers, 

submerged agglomerations) and macroalgae coverage in the areas (Table 2). The analysis 

revealed some deviations from in situ data due to high (> 2m) depth in some places of River 

Ġventoji, shading by riparian vegetation, water surface ripples. Currently, elimination of 

detected deviations using in situ data is in progress.  

Following adjustments accepted by EASME in the letter from the project adviser sent on 

16/04/2020, agreement between INC and Institute of Aviation in Warszawa was signed. Thus, 

aerial photography of Tynieckie Circle, Podkamycze and Paprocany was done on 08/2020, 

and will continue in 2021ï2022. Therefore, the UAV images analysis activity was extended 

in time. Four sets of UAV images (400ï900 images per set) of Lake Simnas, Kaunas 

Reservoir, Rivers Ġventoji and Nevǟģis were done in 2020 for the validation of prepared 

methodology. Deliverable B2.1 will be updated on 12/2022 combining validated data from 

Lithuanian water bodies and image analysis from Polish water bodies. 

Evaluation of algal agglomerations using satellite images. The Horizon 2020 project 

EOMORES has a series of services for monitoring the quality of inland and coastal water 
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bodies based on a combination of the most up-to-date satellite data, innovative in situ 

instruments. The validation of proposed tool for measure of chlorophyll-a (Chl-a) 

concentration was finished on 10/2019 and data were provided to the NRC for analysis to 

identify hot-spots of cyanobacteria blooms. GIS analysis was started and data of Chl-a 

concentrations for 2018ï2019 (36 data sets) was modelled, while calculations of each dataset 

are in progress. Methodology of analysis include several steps: i) downloaded data is 

imported in ArcMap 10.6.1 software and raster dataset converted to point layer; each point 

contains Chl-a concentration in ppb in attribute table of the layer; ii) point data layer was used 

for IDW (Inverse Distance Weighting) interpolation; this method allowed to highlight the hot-

spots of the bloom phenomenon; iii) based on data, the Curonian Lagoon in territory of 

Lithuania was divided into 6 zones. (Fig. 8). Maps of distribution of Chl-a concentrations and 

statistical data will be provided as a final result of GIS analysis.  

 

 

Fig. 7. Evaluation of macroalgal agglomerations in the rivers: A ï the UAV used to take 

images; B ï joined UAV images of the river stretch; C ï evaluation of macroalgal 

agglomerations in situ. DïF ï images of the tested particular river site by UAV (D), by digital 

camera from the bank (E), image after analysis using software (F).  
 

Table 2. Coverage area, volume and amount of macroalgae in the tested stretches of LT rivers  

River, 

Stretch No 

Length of 

the stretch, 

km 

Macroalgae agglomerations 

Area 

covered, ha 

Total 

volume, m
3
 

Average 

weight, kg/m
3
 

Total 

weight, t 

Total weight, 

t/km 

Ġventoji - 1 6.6 119.3 32318 2.55 3042.2 460.9 

Ġventoji - 2 6.1 9.2 52318 2.55 234.6 39.5 

Dubysa - 1 6.8 10.8 3243 5.67 612.4 90.1 

Dubysa - 2 7.2 11.5 33446 5.67 652.1 90.6 

Nevǟģis -1 6.9 118.3 58381 5.27 6234.4 903.5 

Totally 33.6 269.1 179706  10775.7  
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