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@» Harvesting of wild algal biomass from Lithuanian

ARTNERS freshwaters and testing for bioproducts within the
- framework of the project AlgaeService for LIFE
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Algae LIFE17 ENV/LT/000407

Saracs A circular economy EU Life project:

for Algae - economy-based ecological service of aquatic ecosystems
|_ lf = https:/ /algaeservice.gamtostyrimai.lt/background-information/

Harvesting of wild algal biomass - WHAY?
HOW to harvest wild algal biomass?

WHERE / WHEN to harvest wild algal biomass?

WHAT are environmental benefits of wild algal biomass harvest ?

WHERE to use harvested wild algal biomass?
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https:/ /www.eea.europa.eu/highlights /eutrophication-remains-a-major-problem

. M According to the EEA assessment, due to
uropean Environment Agency 3) . . e .
excessive availability of nitrogen and
o phosphorus about 563 000 km? (~23 %) of
i sea and ocean areas have a eutrophication
’ a5 il problem.
Leo Voo & e
o s g / S
s g \
!
3 J‘ The situation is worst in the Baltic
4 Sea where 99 % areas suffer from
«\. = S:,.": ° °
N | eutrophication.
%
P $ s
jﬂ ;é' : i«‘?@“ Integrated HEAT+ based classifications of ‘eutrophication status’
. = R M';"‘
e = T q_f Non-problem areas Problem areas -
° (I — [ - (. No data
& o P ) -
< O
: 2 £ P HEE?I':H The HELCOM Eutrophication Assessment Tool (Developed for the pan-European assessment)
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One boom unit has the potential to harve
weight of N. spumigena per hour.

Grondahl, 2009

Pechsiri et al., 2014,2021 ~ Nodularia spumigena
© Nordic microalgae and aquatic protozoa  mage from NASA’ s Terra satellite, MODIS instrument.
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Total load of nutrients into the Baltic Sea (2014)
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: . : Ecological classes of rivers
Harvesting of wild algal biomass - WHAY?
— \ery good
— Good
Moderate
Total load of nutrients into the Baltic Sea (2014) Bad
Liepoja - =
TP (30,949 tonnes) . = Very bad
Direct TP (22,273 tonnes)
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Point-sources 8.0%
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Harvesting of wild algal biomass
WHAY?

Virginijus Sinkevicius,
European Commission delegate

Joint Opening (Ministers and Stakeholders)

Moderator: Chris Burns

09.00 - 09.15 (CET)

10.00 - 10.15 (EEST)
Webstreamed

Interpretation available

Opening by Virginijus Sinkevi€ius, European Commissioner for Environment, Oceans and
Fisheries

13.30 - 13.50 (CET) Signature of the declaration
14.30 - 14,50 (EEST) Moderator : Anya \,":z;r..wr
WebDstreamed
Interpretation available

European
Commission

Our Baltic Conference

Programme
28 September 2020

10.30 - 11.45 (CET)
11.30 - 12.45 (EEST)

. i ; / \\
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Stakeholder's event
Moderator : Anva Sitaram
Webstreamed
Session 2 - Eutrophication - Nutrient flows
in the Baltic Sea: when nutrients kill
o What are the main sources and their
impacts?
Lena Bergstrom, Swedish University of
Agricultural Sciences

o How HELCOM is coordinating action - and
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Harvesting of wild algal biomass
WHAY?

4 Declaration of the Ministers of Environment, N We AGREE that, without further steps

Maritime Economy, AgriCUIture and FiSheries Of and eﬁorts to tackle those pressures
Baltic Sea Member States and of the immediately and effectively, we will not
Commissioner for ‘Environment, Oceans and witness further improvement in the state
of the Baltic Sea and of its coastal areas.

\ Fisheries’ /

RECOGNISING that the legal objective to reach Good Environmental Status by 2020 as required by
the Marine Strategy Framework Directive will not be achieved for the whole Baltic Sea and

therefore urgent additional efforts are needed.

14. We COMMIT to continue to address all nutrient inputs at source with a priority on nutrients coming
from agriculture but also taking into account domestic and industrial sources. RECOGNISE THE NEED to
finalise the HELCOM Baltic Sea regional nutrient recycling strategy by 2021, and, ... to develop ... an
integrated nutrient management action plan promoting recyclability and ensuring sustainability of
nutrients,... reducing the losses of nutrients into the environment according to the Baltic Sea Action Plan ...
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Harvesting of wild algal biomass - WHAY?

Cyanobacteria and algae - BIOLOGICAL FILTERS

SRR &

Cyanobacteria
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v’ Declining water transparency and species d;y
v Intensified sedimentation of organic matter %

v’ The decomposition of biomass consumes oxy88
v Produces dangerous cyanotoxms

= —_/\_» ~
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v’ Destroys aquatic vegetation,

v/ Reduces habitat heterogeneity,
v Reduces flowrate, _
v Covering the bottom - negativaly -

-affects fish populations
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Harvesting of wild algal biomass - WHAY?

Simnas, 2020

Mastis, 2020

Cladophora, Jura; 2012?9“:5_

Spirogyra, Dybysa, 2019
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HOW to harvest wild algal biomass?

AS-S prototype-harvester

Baltic %/ Environment

e - 2 >
S . 2 - 3 e

fection of macroalgae mats

Solar panels

----------------------------------------------------------------------
.
o

Dewatering
cylinder

microalgae removal

Rotating front
head and toothed
conveyor belt

Electric
engine

Dense mesh

Water suction equipment
under filtration mesh

Front head for Front head for

. Cyanobacteria _
=, collection Chain piston

0

. .
. .
..................................................................................................

macroalgae Belt press-
collection container

‘e,
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AS-S prototype-harvester:
macroalgae harvesting

HOW to harvest wild algal biomass?

Baltic ?’,;J Environment

Cladophora packed 1n a roll
Video: A. Gedvilas, J. Drazdas
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AS-S prototype-harvester:
cyanobacteria harvesting

Baltic &/ Environment
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HOW to harvest wild algal biomass? AS-L prototype-harvester

— cyanobacteria harvesting in large aquatic
eqosystems

Baltic (&JEnvironment

Recent state of manufacturing

Technical information Value
Platform length 8500 mm
Platform width 3440 mm
Height with pontoons 3250 mm
Pontoons height 1050 mm
Maximum draft 50 cm
Weight 3500 kg
Carrying capacity 3000 kg
Pontoons type M+
Platform adapted to which category | C-D!?
waves and wind strength
Platform type Trimaran
Number of pontoons 3
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ArcGIS application “Mark a
blooming water body”
(https://arcg.is/0jgvCn) and
Interactive map
(https://arcg.is/1v5faT) of ArcGIS
application have been created.
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https://arcg.is/0jqvCn
https://arcg.is/1v5faT

32 Lo ™ N TN h re . /A I\
o, Contemporary taxq(:omy of algae “ J Gdynia - teba 27-30.09.2021 J

N AR Sy ey

WHERE to harvest of wild algal biomass?
Y/

Baltic sea

LATVIA

LITHUANIA
Curonian

Q' Lagoon

£
N tokniriskie
Oporzyriskie /
tegowskie
W
S iy BELARUS
Nielba
Poznan
arszawa
o,
T POLAND
& 2
> A
Paprocanskie
UKRAINE
Podkamycze
Kra
ZECH REPUBLIC

A Y
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WHERE to harvest wild algal biomass?

/ METHOUS FOR DERNIIG ALGAL ELOONS \

Methods of up-to-date remote
technologies

‘.. Traditional phycological

T\ methods
Time and labour consuming: require
| % frequent field visiting, sampling and

microscopic analysis

o Use the light spectral bands. band ratios
} to construct algortihms as modelled
indicators of chlorophyll-a

A\ J

PREPARATION OF

K NEW METHODOLOGY /

METHODOLOGY OF EVALUATION OF ALGAL AGGLOMERATIONS USING UAV IMAGES DISTRIBUTION OF CHLOROPHYLL-A CONCENTRATIONIN THE CURONIAN LAGOON BASED ON SENTINEL
¢ EAR DATA
< S =
& %
-~ 0O
- 4 -
o : H:
¥ Y . s g Identification of areas based on
b % UAV takes images UAV image of the river segment Gurbiditend srotping

Nature
Research Centre

In-situ analysis Raster segmentation of riverbed Thermographic scanning

in cooperation Il Il
Identification of types e — Raw Sentinel data Data processing Final result Calculations | n COO pe ratl O n Wl th

With external l-"Data collection Data processing St fiverbed ﬂ I__” e ) ;
eX p e rtS R R = - : Machoalgas sadlamarstions 2018-09.09;’2:?;56 Min. Ma)ih'omth:IaI:’ e sD Variance Kl alp_eda U n I Ve rS I ty
- - of the stretch, = _ 1z0ne 394 3016 17868 7656  17.23 296.77 ( H O r VA 0 n 2 O 2 0

S ko ru p S k as A e T °Wmd1'2h; . et w";;;é_‘s SUSTARBURIRHE k‘é’;’; 2z0ne 538 3663 21341 10496 3876 150265
) . (Dubysa | T — RS o 3z0ne 528 3430 28019 11567  46.13 212801 .
- [Nevesis | 69 1183 6234.4 527 4z0ne 744 2898 25428  119.65  33.96 1152.95 p rOJ ect E O M O R ES)
G e dV I I as 336 269.1 10775.7 4.34+1.64° 5zone 557 2664 32204 16947  67.53 455971
6z0ne 1117 2566 31863 134.02 8191 6709.02

“averagetSD
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WHERE to harvest wild algal biomass?

Contemporary taxonomy of algae \

METHODOLOGY OF EVALUATION OF ALGAL AGGLOMERATIONS USING UAV IMAGES

UAV takes images UAV image of the river segment ldentlﬁca.t/on ofareas bosed o
turbidity and grouping

Simno eZeras ir dumbliy tyrimai

Thermographic scanning

Raster segmentation of riverbed

In-situ analysis

” Identification of types
yp Calculations

& B Nature LI Data collection Data processing SFrvaibad

. ¥ .~ Research Centre

areacovered, ha total weight,t average weight, kg/m?
128.5 3276.8 2.55

223 12645 5.67

5.27

2 10.7 thous. tones e

In cooperation with external experts
R. Skorupskas, A. Gedvilas

Video: Z. Sinkevicius —in total
average+SD
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/. WHERE to harvest wild algal biomass?

DATA

Raw Sentinel data Data processing Final result Calculations

i

2018-09-09, 8:43:56 Chlorophyll-a, ppb

Points Min. Max. Mean SD Variance W Nature Herltage Fund
1 zone 394 30.16 178.68 76.56 17.23  296.77
2 zone 538 36.63 213.41 104.96 38.76 1502.65
3 zone 528 34.30 280.19 115.67 46.13 2128.01
4 zone 744 28.98 254.28 119.65 33.96 1152.95 In Cooperatlon Wlth Klalpéda UnlverSIty
5 zone 557 26.64 322.04 169.47 67.53 4559.71

6zone 1117 2566 31863  134.02 8191 6709.02 (HOTiZOﬂ 2020 project EOMORES)
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~ -; WHERE / WHEN to harvest of wild algal biomass?
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Maximum concentrations of
chlorophyll-a, pg/L

o &

6.01 604 608 6.14 7.04 7.11 7.15 7.19 7.21 7.31 802 809 816 823 9.09 9.19 10.10 10.14 10.17 10.21
Dates of year 2018

=1 20ne =—2z0ne -——3zone -—4zone -—5zone w==w6 zone

Mean concentrations of
chlorophyll-a, pg/L
o8 &82888RE8E

6.01 6.04 6.08 614 7.04 7.11 7.5 7.9 7.21 7.31 802 809 8.16 823 9.09 9.19 10.10 10.14 10.17 10.21 WHERE? WHEN?

Dates of year 2018 5-6 zones from end of ]uly
—1zone —2zone —3zone —4zone emwS5zone —6 zone tlu October
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WHAT are environmental benefits of wild algal biomass harvest ?

MACROALGAL AND CYANOBACTERIAL BIOMASS REMOVED FROM THE AQUATIC
ECOSYSTEMS IN 2018-2020

3.3kg CO,. 161 gN. 6.1 g P.

2.6tCO, 38kg N,4.7kg P | ;
| 0.26 g cyanotoxins

14.5 t wet biomass 80 kg wet biomass
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WHERE to use harvested wild algal biomass?

10gass reactor

Macroalgal biomass

shredded and mixed

with cattle manure
/FERTILISERS\ o

Baltic &/ Environment
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Nutrients (g/kg DW)

Cyanobacteria Macroalgae

Nitrogen 79.2-95.6 (av. 87.3) 14.6—-41.5 (av. 26.9)

Phosphorus 4.5-6.6 (av. 3.3) 1.6 -4.9 (av. 3.3)
Potasium 4.8 7.8 (av. 6.0) 32.5-60.0 (av. 49.6)

Heavy metals (mg/kg DW)

Cyanobacteria Macroalgae
Cd 0.012-0.022 0.055-0.170
Pb <0.1-1.33 0.22-1.06
Cr 3.05-3.55 6.70-15.00
Zn 7.35-15.90 6.95-23.3
Cu 2.10-4.50 3.70-7.15

Ni 2.25-5.40 1.40-4.75

o Lo Yy S N 4 R A\
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WHERE to use harvested wild algal biomass?

MACROALGAL BIOMASS TESTING AS FERTILIZER

Testing in laboratory and
greenhouse

Testing in experimental fields ~#*%
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WHERE to use harvested wild algal biomass? | .4

: - Nature Research Centre

Antanina Usinskiené et al. - POSTER No 31

LAB SCALE: testing of seed germination
GREENHOUSE testings

e P

Testing of seed germination under controlled
conditions

o




g9 L “aF ! S r 4 h f / '\ 3w °
Contemporary‘th9ﬂ0my Of a’gae :\ ,) Gdynla L tEba' 27_30.092021 )

® - Nature Research Centre
Experimental fields: Testing macroalgal biomass as
slow-release organic fertilizers for barley

WHERE to use harvested wild algal biomass?

Ty

s

Testing in 4 m? experimental fields

* Two sets of testing fields
* Three sampling periods
* Growth and yield

* Soil quality
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Phycocyanin extraction

Cyanobacteria biomass

< o

/PHYCOCIANIN\

ENERGETIC TREE PLANTATIONS

& O OF | O OF OF INGRADIENT FOR ANIMALS FUNCTIONAL FOOD
e o G| Gp b

Control Cyanobacteria biomass

gl .o [p g
9 P o P P

Sewage sludge Cyanobacteria biomass
+ Sewagesludge
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The project seeks to promote best practices in ecological service and the circular
economics approach by implementing innovative complex system

Ziedinés
ekonomikos
projekto
schema

Ge Go
'? 4 OO’
[
%
z
+O
%
Irenginys s

dumbliy biomasés
surinkimui

= Prototype for
algal biomass
: harvesting

¥ Biomase

Circular economy
approach of the
project

Increasing the EU’s Climate
ambition for 2030 and 2050

4

Supplying clean, affordable
and secure energy

Illllll"

Mobilising mdustry
for a clean and circular economy

Building and renovatingin an
energy and resource efficient way

Financing the transition

TheEU asa
global leader

Mobilising research
and fostering innovation

Transforming the
EU’s economy fora
sustainable future

A zero pollution ambition
for a toxic-free environment

oSEEEEEEEN,
'----l’

From ‘Farm to Fork’: a fair,
healthy and environmentally
friendly food system

/
Accelerating the shift to
sustainable and smart mobility

Leave no one behind
(Just Transition)

A European
Climate Pact

AssEmmEm®
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LIFE17 ENV/LT/000407

A circular economy EU Life project:
Algae - economy-based ecological service of aquatic ecosystems

https:/ /algaeservice.gamtostyrimai.lt/background-information/

" Many thanks forjgolleagues from all partners teams =™

The ,,Algae Service for LIFE” project (LIFE17 ENV/LT/000407) 1s supported by the EU LIFE
Programme and co-financed by the Ministry of Environment of the Republic of Lithuania, the National
Fund for Environmental Protection and the Water Management in Poland, and by the project partners.
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The content of this publication does not reflect
the official opmion of the European Union.
Responsibility for the information and view
expressed therein lies entirely with the authors.




