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REPORT OF SEPTEMBER 30, 2022 IN NUMBERS:

Pursuant to the order of the Minister of Climate and Environment, Mrs. Anna Moskwa,
on August 18, 2022 the Team for the situation on the Odra River was appointed to
recognise the potential causes and consequences of the disaster in the Odra River.

_E — 18 14 research centres and institutions involved

.’ Team of ~50 scientists involved in the report
.‘ preparation and over 2 ths. people engaged in data
collection in the field and laboratories;

Over 2,7 ths. samples tested and over 3,5 ths.
analyses performed,;

M 10 thematic issues presented in the first report

! Almost 200 items of professional literature analysed
—




TOPICS COVERED IN THE PRELIMINARY REPORT

Observation of fish die-off

Toxicological and anatomopathological examination of fish
Hydrometeorological situation in the period preceding fish die-off
The quality of the Oder River waters in the period of fish die-off
Analysis of satellite images concerning chlorophyll-a concentration

Factual background for the formulation and verification of the hypothesis
on the relationship between fish die-off and the activity of the algae in the

Oder River

Identification of the presence and bloom of Prymnesium parvum
|dentification of the presence of PKS genes

Determination of primnesines produced by Prymnesium parvum

Algae blooms in the light of research to-date
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TOPICS COVERED IN THE FINAL REPORT

« Water law permits for the water use of the Oder river and its tributaries;
« Summary of the hydrological situation on the Odra river;

« Water quality of the Odra River and its tributaries based on the state
monitoring results;

« Temporal and spatial variability of physicochemical parameters of the
waters of the Odra river and its tributaries during and after the disaster;

» Occurrence of Prymnesium parvum against the physicochemical
environmental conditions;

» Determination of primnesins (PRM) produced by Prymnesium parvum;

» Studies of the Szczecin Lagoon and Roztoka Odrzanska in August and
September 2022;

* Analysis of the state of fish and molluscs after the disaster;
« Technical ways to neutralize golden algae (Prymnesium parvum);

« Summary and conclusions




OBSERVATIONS OF FISH
IN ODRA RIVER
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OBSERVATION OF FISH DIE-OFF

The first fish kills in the summer period of 2022 on July 14 were observed,
in the Gliwice Canal in the Opolskie Voivodeship.

Odcinek Miedzyozdrz:
Marwica, Gryfino, Biel

The fish die-off in all 5 voivodeships: slgskie, opolskie, dolnoslgskie,
lubuskie i zachodniopomorskie were observed from the end of July to +/-
end of August.

Kostrzyn nad Odra, Gorzyca,
Slubica, Urad, Drzewice,
Kalenska, Nowy Lubusz,

From the end of July 2022 to 12! of September 2022, a total of e

over 249 tonnes of dead fish were noticed. I ﬁ ot %\%
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EXAMINATION OF FISH

Legenda
. ) B Punkty poboru do badan toksykologicznych
Between August, 2 and September, 5, the Veterinary Inspection m Punkty poboru do badar
i i anatomopatologicznych i histopatologicznych
collected 334 fish samples for laboratory tests that included: Reeka Odra

T

C 278 samples for toxicological tests; Sacdecln
Gryfino
56 samples for anatomopathological and histopathological tests TR
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TOXICOLOGICAL EXAMINATION

« Toxicological examination were carried out by the Veterinary
Inspection and the National Veterinary Institute — National
Research Institute in Putawy:

» 148 tests for lead, cadmium, mercury and arsenium.

» 98 analyzes of organochlorine pesticides and poilychlorinated
biphenyls (PCB).

* 109 samples in the direction of toxic elements, pesticides, mold
toxins and other toxic compounds.

« 6 samples in the direction of permanent organic pollutants and
radioactive contamination.

« Qver 300 chemical substances and trace elements were tested:

« The concentration of the substances in the provided samples do
not differ from the levels characteristic of environmental
contamination in rivers in Poland:

« Based on the current toxicological knowledge, it was excluded
that these compounds were the cause of poisoning and the fish
die-off.




ANATOMOPATHOLOGICAL EXAMINATION

 Clinical, anatomopathological, parasitological, bacteriological,
mycological, histopathological examinations of fish were
carried out by the National Inland Fisheries Research
Institute and several Universities;

« 116 samples of fish and 7 of mules were examined.

« The majority of the examined animals was healthy and
showed no disease symptoms.

» The histopathological image of all examined animals indicated
acute damage to the organs with the highest blood supply
(gills, spleen, kidneys).

« Disturbances in hematopoetic processes and damage to the
gills are most likely related to the action of haemolytic toxins,
which include, among others, primnesines secreted by
Prymnesium parvum.




FISH STATUS AFTER THE DISEASTER

Status of ichtyofauna in Odra River after the disaster — research by the
National Inland Fisheries Research Institute (report published)

» Research in autumn 2022 on 15 sites on the Odra and Parnica rivers
within 14 waterbodies - comparison with the state monitoring results from
2014-2021;

« Comparative research on 9 sites |located in the middle course of the Odra s
River conducted in 2017 and 2022.

Fot. J. Szlakowski, IRS-PIB

Comparison of the results on 9 research sites sampled in 2022 and 2017
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QUALITY OF WATERS
IN THE ODRA RIVER




STATE MONITORING OF SURFACE WATERS

Odra River has been monitored within the state monitoring program, in
2022 in 17 control points;

Zalew Szczecinski-C

Odra Zachodnia - Baza UMS (Szczecin)

The state monitoring is aimed at assessing the ecological status/potential
and chemical status of waters as required by the WFD-compliant;

" dra Zachodnia - w Mescherin
(«Odra - w Widuchowej
(=Qdra - powyzej uj. Rurzycy.{m. Krajnik Dolny)

Odra - ponizej uj. Stubii’ (m. Osinow)

The sampling methods and the scope of the indicators are compliant with
the Ordinance of the Minister of Infrastructure on the forms and methods
of monitoring... (Journal of Laws 2021, item. 1576).

Qdra - m. Kostrzyn nad Odra

Odra - m. Polecko

Results of the waterbody assessment in the Odra River in 2021 Odia - m. Krosno Odrzariskie

Name PHC (3.6)
Ddra od granicy parfistwa w Chatupkach do Clzy 2 Od fa-wm. WIEtSZyCe
Odra od Olzy do wyphowu z polderu Bukdw Mo classification | Mo classification
Ddra od wyphywu ze Zg.Polder Bukdw do Kanatu
Gliwickiggo -2 2
Ddra od Kanahy Gliwickiego do Osoblogi =2 2 B
Odra od Osoblog do Mate Par o2 2 Odra - ponizej ujscia Slezy
Ddra od Maks] Panwi do granic Wrockawiz >2 2 ° Odra- pOWyZeJ m. Wroctawia
Odra w granicach Wrockawia =2 o
9 | Ddra od gr. Wroctawia do Wakdw flsskjch =2 Od ra - Brzeg
Odra od Watéw Slzskich do Kansiu Wschodrizgo =2 Odra - Mikolin

Odra od Kanatu Wschodnisgo do Czamej Strugi 2 >2

QOdra od Czamaej Strugi do Mysy kuzyckis] >2

Odra - Obrowiec
Odra - Klodnica, ponizej ujécia Ktodnic

Odra od Mysy tufyckiej do Warty >2

Odra od Warty do Odry Zachodnisj =2

‘Odra od Odry Zachodnisj do Parmicy =2

[RSTRIRSI RS I ST [ ST [ LT (AR | SR O 6]

30 Odra od Pamicy do ujiciz =2
Canals and tributaries
G009 1568 Ruda cd zhiomika Rybnik do ujicia =2

Odra - w Chatupkach

SN %)

Khodnica od Promnej do Kozkdwki =2

Kanat Gliwicki z Kiodnica od Koziowki do Dramy No dassification No classification 2 Mo classification

Kanat Gliwicki Mo dassification Mo classification Mo classification

Kanat Kedzierzynski No dassification Mo classification Mo classification

Bierawka od Knurdwki do ujicia

Khodnica od Dramy do ujicia




INTERVENTION MONITORING

Starting from 28th of July the Central Research Laboratory of
Chief Inspectorate of Environmental Protection, started daily
sampling at additional points on the river.

The number of points approached 37.

Until 20th September over 34,000 physicochemical
determinations were carried out, in the fields of:
v' Thermal and oxygen conditions: water temperature, dissolved

oxygen, oxygen saturation, ChZT-Mn, total organic carbon,
total suspended solids,

v Salinity conditions: electrolytic conductivity, sulphates,
chlorides, sodium, potassium, hardness,

v' Acidification conditions: pH,

v' Biogens: Kjeldahl nitrogen, nitrate nitrogen, nitrite nitrogen,
ammonium nitrogen, total nitrogen, total phosphorus,
phosphate

v' Specific pollutants: cyanides, phenol index, petroleum
derivates,

v' Metals: chlorine, mercury, cadmium, lead, nickel,

v" Elements: Li, Be, B, Al., Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As,
Se, Sr, Mo, Ag, Cd, Sn, Sb, Ba, Tl, Pb.
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’
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Odra - w '1'.'4UChC'ﬂ‘°dr‘ E 09,1“
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SALINITY INDICATORS




SALINITY INDICATORS
ELECTROLYTICAL CONDUCTIVITY

- $luza

AUG-SEPT

i Trzebiezy -

Kiodnicy
iedzy Trzebieza a $wing - stanowisko

ki - DK 40 most ul. Przyjani - powyzej

cki, m. Ujazd, most na ul. Chrobrego
Kanatu Kedzierzvriskiego

ki, Pyskowice, ul. Piaskowa

icki Rudziniec

Jlezioro Dabie - przesmyk migdzy j. Dabie a j. Male Dabie
Zalew Szczeciriski na wysokosci Wolina - stanowisko WL

Zalew Szczeciriski na wysokosci Stepnicy
Kiodnica Gliwice na wysokosci Mariny

Kanat Gliwicki, Plawniowice, ul. Nad Kanatem
Kanat Gliwicki - DK 40 most Aleja Jana Pawia

0dra, m. Chatupki, ul. Bogumir
Odra Ciechowice - Grzegorzo!

0dra, m. Utrata, ponitej uj

(Odra, m. Rogéw Opolski, Jaz na rzece
(Odra, m. Opole - Wréblin, Jaz na rzece
(Odra, m. Chréscice, Jaz na

Odra ponizej Jazu Lipki

(Odra powyzej Wroctawia - tany
Odra ponizej ujscia Slezy
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(Odra, m. Kostrzyn

lodra w Widuchowej
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1237

B |odra, m. Lipki, Jaz na rzece
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& Blodra Ciechowice - Grzegorzowice

880dra zachodnia - Mescherin

San
de3c8 l0dra, m. Chatupki, ul. Bogumiriska
.

888 880ura powyzej Wroctawia - any

Range: 359-2680 uS/

Range: 374-3906 uS/cm Range: 973-7290 uS/cm




SALINITY INDICATORS

CHLORIDES SULPHATES
AUG-SEPT

Zalew Szczeciriski migdzy Trzebieia a $wing - stanowisko C
i Wolina -

Ktodnicy
Sci Trzebiezy -

, ponizej ujscia

(Odra ponizej ujscia Slezy
- autostrada (m.

Odra, m. Chréscice, Jaz na rzece
llezioro Dabie - przesmyk migdzy j. Dabie a j. Mate Dabie

Zalew Szczeciriski na wysokosci Trzebiezy - stanowisko E
Zalew Szczecinski miedzy Trzebieza a Swing - stanowisko
Zalew Szczeciriski na wysokosci Wolina - stanowisko WL

Odra, m. Chatupki, ul. Bogumiriska
Odra Ciechowice - Grzegorzowice
Odra, m. Utrata, ponizej ujécia Ktodnicy
(Odra, m. Rogéw Opolski, Jaz na rzece
(Odra, m. Opole - Wréblin, Jaz na rzece
(Odra, m. Chréscice, Jaz na rzece

Odra, m. Lipki, Jaz na rzece

(Odra ponizej Jazu Lipki

(Odra powyzej Wroctawia - tany

0dra ponizej ujécia Slezy

Odra, m. Uraz

Odra, most w Ciechanowie

(Odra, Most Tolerancji w Glogowie
(Odra, m. Bytom Odrzariski

(Odra, m. Cigacice

Odra, m. Krosno

(Odra, m. Stubice

Odra, m. Kostrzyn

(Odra, m. Chlewice

0dra Ognica

(Odra w Widuchowej

Odra Zachodnia - Mescherin

(Odra Wschodnia, Most Clowy

(Odra Zachodnia, Most Diugi

llezioro Dabie - stanowisko 02

Odra Zachodnia - Baza UMS

Zalew Szczeciriski na wysokosci Stepnicy

-
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ezioro Dabie - przesmyk migdzy j. Dabie a j. Mate Dabie
)
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[Zalew Szczeciriski na wysokosci Stepnicy

0dra, m. Chatupki, ul. Bogumiriska
Odra Ciechowice - Grzegorzowice
[Odra, m. Rogéw Opolski, Jaz na rzece
0dra, m. Opole - Wréblin, Jaz na rzece
[Odra, m. Lipki, Jaz na rzece

0dra ponizej Jazu Lipki

[Odra, most w Ciechanowie

[Odra, Most Tolerancji w Glogowie
[Odra, m. Bytom Odrzanski

[Odra, m. Cigacice

(Odra, m. Kostrzyn

(Odra, m. Chlewice

0dra w Widuchowej

[Odra Zachodnia - Mescherin

[Odra Wschodnia, Most Clowy

[Odra Zachodnia, Most Diugi

Jezioro Dabie - stanowisko 02

[Odra Zachodnia - Baza UMS

(Odra, m. Utrata,
Odra, m. Uraz
0dra, m. Lubiaz
[Odra, m. Krosno
Odra, m. Stubice
|Odra Ognica

 [0dra powyiei Wroctawia - tany

2

252
253 252,7
241 290 22
274 451 587 295 220 624
308 400 556 313 591,4
346 334 530 318 2124 569,4
109,7| 432,6 389 204 490 3225 457,9
1139/ 4716 393 251 470 3199 289 470,1
107 329 388 251 430 3063 366 469,7
129|495 434 246 38 284,7 6284
476 433 341 369 2819 4296 7635
32 428 287 349 2692 744
114 374 379 288 2626 7187
123 512 334 33 2433 277,71 732,7
1 215 419 419 258 6752
167 164,8 1782 2296 4196 424,1 2253 700
180 130 161 163 240 376 276 300 690,8
237 153 145 149 180 216 228 279 647
303 162 166 124 191 180 2135 274 681
172 135 134 127 149 167 195 269,2 607,3
125 165 138 127 151 147 188,8 555,1
26 242 195 138 154 155 2956 531,6
302 255 220 143 154 149 3231 461,8
315 217 248 185 161 151 291,7 4128
362 144 226 186 175 162 2882 3769
417 138 153 192 184 181 2,1 4272
483 195 182 246 241 251 255,1 4852
421 191 163 187 272 240 26,7 5503
457 175 150 138 220 236 2447
448 23 173 44 191 215 2299
526 235 212 173 208 215 2293
253 265 243 180 188 195 2372
328 72 255 175 169 170 2282
349 257 263 195 259 162 256,2
284 300 283 263 236 218 260
318 310 283 258 261 230 2655
379 297 300 277 281 263 2773
286 29 301 280 290 287 2946
210 295 300 276 280 29 2854
230 286 243 210 225 223 262,9
189 m w 214 229 23
242 2656
201 2809
201 251,2




SALINITY INDICATORS

Odra - m. Widuchowa, wojewddztwo zachodniopomorskie
przewodnosc el, wl, w 20st.C [pSicm]

T
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wartgsé mnimaha  nérednia  Wwartost maksymalna

20000 1 Odra - m. Kostrzyn nad Odrg, wojewadztwo lubuskie
18000 przewodnosc el. wi. w 20sL.C [uSicm]
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a.- m-Krosno Odrzanskie
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*Odra - w Widuchowej
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Odra - m. Kostrzyn nad Odrg
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ELECTROLYTICAL CONDUCTIVITY

Przewodnos¢ elektryczna wtasciwa w 20°C [uS/cm ]
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m Bierawka - ujécie do Odry Ktodnica - ujscie do Odry

Odra - Ktodnica, ponizej ujscia Ktodnicy Odra - Obrowiec

60007 Kanat Gliwicki - Klodnica, wojewodztwo opolskie
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przewodnosc¢ el. wi. w 20st.C [uS/cm]




JAKOSC WOD - WSKAZNIKI ZAKWASZENIA
OXYGEN SATURATION

pH

i Trzebiezy -
i Wolina - st

&ci Trzebiezy -
ci Wolina -

v
Zalew Szczeciniski miedzy Trzebieza a $win - stanowisko C

lezioro Dabie - przesmyk migdzy j. Dabie a j. Mate Dabie

- Baza UMS

Odra, m. Chatupki, ul. Bogumiriska
Odra Ciechowice - Grzegorzowice
Odra, m. Utrata, ponizej ujécia Klodnicy
Odra, m. Rogéw Opolski, Jaz na rzece
Odra, m. Opole - Wréblin, Jaz na rzece
Odra, m. Chréscice, Jaz na rzece
Odra, m. Lipki, Jaz na rzece

Odra ponizej Jazu Lipki

Odra powyiej Wroctawia - tany
Odra ponizej ujscia $Slezy

Odra, m. Uraz
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NITROGEN & PHOSPHORUS
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IDENTIFICATION AND RESEARCH
OF PRYMNESIUM PARVUM




IDENTYFICATION OF PRYMNESIUM PARVUM IN THE ODRA RIVER

. The "golden algae hypothesis" was formulated in mid-August;

. In the period 12.08-8.09.2022, 211 water samples from various sections
of the Odra River, and reservoirs, canals and tributaries were collected,
and tested for phytoplankton;

. In 165 (78% of the total samples), the presence of Prymnesium parvum
was recorded and its number was calculated,;

. In the analyzed samples, the number of >50 million Prymnesium parvum
cells/L was found in approx. 35% of the samples, of which >100 million
cells/L in almost half of these samples, i.e. 22% of the entire sample pool

. The presence and possible expression of genes encoding enzymes
involved in the production of primesines in the examined samples were
confirmed by the genetic tests.

. Using liquid chromatography combined with tandem mass spectrometry
(LC-MS/MS), three variants of type-B prymnesins were detected in the
samples from Odra River.




PRYMNESIUM PARVUM IN THE ODRA RIVER

Water samples for the determination of P. parvum determination:
« 18.08-07.09 analysed by the IRS-PIB in an irregular regime (results in the report of 30.09)

* November to still, analysed by Chief Inspectorate for Environmental Protection once a week

Average abundance of Prymnesium parvum (cells/l) from August 12, 2022 to January 1, 2023
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PRYMNESIUM PARVUM IN THE ODRA RIVER
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PRYMNESIUM PARVUM IN THE ODRA RIVER

Distribution of P. parvum samples (cells/l) in the DCA
ordination space

Relationship between P. parvum abundance (cells/l) and
prymnesines
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SUMMARY




CONCLUSIONS

Causes of the toxic bloom of Prymnesium parvum in the Odra River in 2022 were multifactorial.

At the turn of July and August, the waters of the Oder had favourable conditions for the development of P.
parvum and the development of toxicity, such as significantly increased conductivity, high content of
chlorides and sulphates, increased water temperature, and significant fluctuations in water parameters over
time.

Our analyzes confirmed the multifactorial nature of the occurrence of the toxic bloom of P. parvum in the
Odra River in the summer of 2022.

Increased water salinity created conditions favourable for the occurrence of P. parvum but not necessarily
determined its bloom. The highest number of the species were found in waters with conductivity in the
range of 3.0-4.5 ths. yS/cm, and at higher values the abundance was definitely lower. Samples without P.
parvum occured across the entire spectrum of conductivity values reported.

Prymnesum parvum blooms are certainly affected by nutrient conditions and the TN/TP mass ratio at ~20
seems to be a promising alarming factor, particularly in the Gliwicki Canal.

The hydromorphology of the Oder’s waters is also significant here — the presence of reservoirs, canals,
places where the flow is slowed down create conditions favourable to blooms. Further research taking into
account the division into categories of waters with different water flow/retention time seems promising.




Recommendations

The first report presents a set of nine recomendations, among others:

Creation of a system of continuous water quality measurement in terms of selected parameters;
Continuation of inspections of entities conducting the discharge of polluted waters to the Oder;.

Review and verification of the existing permits for the discharge of sewage into the waters of the Oder
basin,

Dependence of the discharge on the river current conditions, introduction of an obligation to temporarily
suspend or limit discharges in an emergency.

Implementing an early warning and response system, streamlining crisis management procedures.

Gradual restoration of the fish population and other groups of organisms affected by the disasterbased on
the best knowledge of experts.

All these recommendations remain valid
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