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Total nitrogen (Ntot)   and 

total phosphorus (Ptot) 
in different parts of the Baltic Sea



2013
To teachers and students:

The aim of this study is to gather information about the nutrient concentrations (total nitrogen Ntot and total phosphorus Ptot) in different parts of the Baltic Sea. In this research we have got samples from sea water, and  lake and river waters from Baltic Sea drainage area.
The schools get instructions and bottles by post in the middle of October and the sampling time will be at the beginning of November. The samples are sent to Meri-Pori Upper Secondary and they measured by Marine Research Center of Finnish Environment Institute. The schools will get the report about results in order to make their own conclusions.


Teachers’ part: guiding students in  scientific research and in taking and sending samples in time, discussing about results


Students' part: Students can take samples, draw maps, pack and mail samples, and take part in the international BSP Project. As samples are being taken and after the report is received, it is easy to discuss the importance of pure water - how we can save our environment for future generations! Everyone can have an influence by taking small steps forward!

Picture in cover: Student of Meri-Pori Upper Secondary are taking coastal water sample in Kallo, Pori, Finland (pictures Anja Hokajärvi)
History:

In BSP Salacgriva Water Quality meeting (May 2004) it was agreed to arrange a small size chemical water analysis project in order to see, if it will work as a new part in our BSP Water Quality project. The teachers of Meri-Pori Upper Secondary suggested to organize the project. The scientist Hannu Haahti from The Finnish Institute of Marine Research (FIMR) promised laboratory help in measuring the samples.

2004-05:  We got 9 samples (sample pairs: one sample from shore and another from open water area) from 6 countries around the Baltic Sea, both from coastal sea water and from open sea area. We got also samples from rivers and lakes near the Baltic Sea. The samples from Russia Lake Ladoga was taken by Meri-Pori Upper Secondary group within their trip to Valamo.

2005-06: We got 8 sample pairs from 5 countries. All former participants were with.

2006-07: We got 9 sample pairs from 6 countries around the Baltic Sea. All former participants were with and we got one new participant from Germany.

2007-08: We got  8 sample pairs from 5 countries. Almost all former participants were with and we got two new participants: Katowice  from Poland and Nacka from Sweden. This year our German sample was lost in the post. 

2008-09: We got  9 sample pairs from 5 countries. Almost all former participants were with.

2009-10: We got  12  sample pairs from 6 countries and we got new participants from Poland and Estonia. Our contact person scientist Hannu Haahti from FIMR retired. Co-operation with scientist Mika Raateoja from Marine Research Center of Finnish Environment Institute began..

2010-11: We got  12  sample pairs from 5 countries. We got new participant from Germany.

2011-12: We got   13 sample pairs from 7 countries. We got new participant from Lithuania.
The schedule in 2012-13 :

In October 2012 the bottles and the following instructions was sent to the participating schools:

“The recommended way to do the sea water sampling would be taking one sample from the coastal waters and another from the open sea area.  You can also send river and lake samples (from bank or shore) , too. Sample bottles should always be rinsed with the water sample from the sampler before they are filled. For to get the open area sample we would suggest for instance asking help from some fishermen or maybe even more easily from harbour pilots. Samples should be stored protected from light and refrigerated (0-4 oC).
Still we hope that you fill the whole bottle with the sample water so that there is not very much air in it. Close the cap tightly in order to avoid leakages. Mark the date and place clearly. ”

The sampling time was in November. 

We got 12 sample pairs from (one sample from shore and another from open water area) from 7 countries around the Baltic Sea. All samples are from the Baltic Sea drainage basin except Hanover sample. 


Nowadays our samples are around the Baltic Sea. There has been some changes within participating schools. Polish Kolobrzeg, Zespol Szkol Nr 2 which has been with from beginning, is not participating anymore because of their active teacher Maria Adamiak has retired. Usually postal services have managed well but there has been some mistakes, too.
 Still some countries are missing because there are country-specific restrictions on the contents of mail. The carriage by post of substances and items classified as dangerous goods or prohibited by law is forbidden. Sending of bottles of unknown liquids is not possible.
The samples from the schools came by mail to Meri-Pori Upper Secondary. Samples were measured by Marine Research Center of Finnish Environment Institute with the help of sea analyst Pia Varmanen and  senior research scientist Mika Raateoja.

The results with descriptions of the sampling places can be seen in the table and in two maps. We have now results from 9 years time. All earlier results are in the report 2008. For comparing there are bar charts from such places which have been with for a longer time.
The participants:

Denmark

Sönderborg Alssundgymnasiet (Christian Lindekrans)

Estonia
Konju kula, Toila secondary School (Anne Sternhof)

Tartu, Tartu Keskkonnahariduse Keskus (Sirje Janiksen)
Finland

Pori, Meri-Porin lukio (Anja Hokajärvi)

Germany


Neustadt, Waldorfschule in Ostholstein (Peter Madey)
Hannover, Bismarckschule (Hilke Heinks) 

Lithuania

Vilnius, Vilnius Zemyna Gymnasium (Ana Lavrinovic)
Poland 
Katowice, II Liceum Ogolnoksztalcece im. M. Konopnickiej (Szymon Poreba)

Lancut, I Liceum Ogólnoksztalcące im. H. Sienkiewicza  (Ludmiła Smęt Dudziak)
Wahlbrzyh, III Liceum Ogólnoksztalcące im. M. Kopernika (Marzena Jerczynska)
Sweden



Nacka, Nacka Gymnasium (Rolf Eriksson)

Söderköping, Nyströmska Skolan (Jenny Lindström)
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Students Jere and Matias from Meri-Pori Upper Secondary are preparing sample bottles in October 2012
The samples  2012-2013:


	Total Nitrogen N and Total Phosphorus P

	

	The Samples
	Date
	Description
	Locan Lat, long degrees
	TN µmol/l
	TP µmol/l

	Sönderborg

Denmark
	21.11.2012
	Coastal water

SS Alssund
	54o53' 50,75'' N 9o47' 57,54'' E
	27,03
	1,90



	Sönderborg

Denmark
	20.11.2012
	Open water

SO Alssund
	54o52.680' N 9o49.328 E
	19,29
	1,25

	Tartu 

Estonia
	13.11.2012
	Emajogi River in the city centre RB1
	
	286,53
	0,58

	Tartu

Estonia
	13.11.2012
	Emajogi River upstream from Tartu RB2
	58o22' 49'' N 26o43' 21'' E
	294,14
	0,43

	Toila

Estonia
	20.11.2012
	Coastal sea water SS 
	
	38,99
	3,02

	Toila

Estonia
	20.11.2012
	Sea water open sea SO
	
	35,7
	1,31

	Pori

Finland
	13,11,2012
	Kallo, Coastal sea water SS
	61o35' 24'' N 21o27' 42'' E
	48,79
	0,34

	Pori

Finland
	14.11.2012
	Open sea SO
	61o42,1’ N 21o15,4’ E
	20,19
	0,28

	Lübecker Bucht
Neustadt
Germany
	15.11.2012
	Coastal sea water SS

	54 o 6’N 10 o49’E
	38,29
	1,63

	
	
	
	
	
	

	Lübecker Bucht
Neustadt
Germany
	15.11.2012
	Sea water open sea SO

	54 o 6’N 10 o49’E
	20,88
	1,10

	Hannover

Germany
	7.2.2013
	Lake Maschsee LS
	
	50,90
	0,37

	Hannover

Germany
	7.2.2013
	River Leine RB
	
	516,10
	1,53

	Vilnius

Lithuania
	05.11.2012
	Neris river

city center,

Vingis park RB1
	
	107,49
	0,97 

	Vilnius

Lithuania
	05.11.2012
	Neris river

Valakampiai district RB2
	
	101,60
	1,01

	Katowice

Poland
	11.11.2012
	Rawa,the tributary of the river Brynica 
RB1  main stream water

	50o15’36,64’’ N

19o01’34,85’’ E
	791,34 
	I:5,06

II: 31,98 

	Katowice

Poland
	11.11.2012
	Rawa,the tributary of the river Brynica RB2
side pipe water 
	
	912,11
	27,31

	Lancut

Poland
	09.11.2012
	River Wislok, the tributary of the river Wisla RB     
	two samples  

average
	I:237,29

II:277,00

257,2


	I:2,26

II:5,30

3,78
	

	Walbrzych

Poland
	13.11.2012
	the Lesk stream

RB
	50o44'12'' N  16o12'44'' E
	58,96
	0,48

	
	
	
	
	
	

	Walbrzych

Poland
	13.11.2012
	River Pelcznica 

RB
	50o43'28'' N  16o16'19'' E
	56,21
	0,39

	
	
	
	
	
	

	Nacka

Sweden
	13.1.2013
	Coastal sea water SS
	59o20' N  18o13' E

”inner”
	50,09
	0,59

	Nacka

Sweden
	13.1.2013
	Open sea water SO
	59o27' N  18o56' E
	19,06
	0,21

	Söderköping

Sweden
	13.11.2012
	Slätbaken, a narrow bay of Baltic Sea SS1
	
	46,42
	2,02

	Söderköping

Sweden
	13.11.2012
	Slätbaken, a narrow bay of Baltic Sea SS2
	
	49,27
	2,42


Conclusions: 

The amount of nutrients depends strongly on the season. Our common sampling time was in November  but we got some samples still during Janyary and February. We have also got suggestions about earlier sampling time. Taking samples is not easy if winter is coming early.. Our environmental course in Meri-Pori Upper secondary starts in the beginning of October and students are preparing sample bottles and packing envelopes, so sending of sample bottles  is not possible earlier. Also the report is ready quite late. We got results in May 8th  from Marine Research Center and students begin to write report at once. Usually I have time enough to write the report ready after school tests and our international BSP camp school not earlier than in June.

We got river samples from Estonia (Tartu), from Germany (Hanover), from Lithuania (Vilnius)  and  from three areas in Poland (Lancut, Katowice and Wahlbrzyh).  Total nitrogen and total phosphorus values are high in most samples. In Tartu the nitrogen values are much higher than last year,  but the value of phosphorus  is lower than last year. Lesk stream in Wahlbrzyh show low values of both nutrients. From Wislok we got two samples, in map there is an average from results. In river Leine in Hannover the value of nitrogen is high. In river Neris the values of phosphorus are smaller than last year.
Some facts about Rawa River, Szymon Poreba from Konopnicka Secondary School, Katowice wrote: ” The water reservoir is named Rawa River. It is a sewage which is being revitalised. The samples were taken  from main stream of the river and from the side pipe near the city centre near underground collector.  I made some simple but surprising observations: The fragrance is less unpleasant comparing to last year. I have also noticed population of mallard (Anas platyrhynchos).” 
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Photo Szymon Poreba
Both values but especially the values of nitrogen are smaller than last year in Katowice samples. The samples were not homogenous, so two results.
Agriculture is a major reason to the phosphorus contents of the rivers. The waters from farmers' fields bring a lot of phosphorus. In the cities the waste water purification usually cleans the water from a great deal of phosphorus compounds, so the city waste waters can nowadays be rather clean from phosphorus. Of course, the fertilization of the fields also brings nitrogen to the rivers. Some nitrogen also comes straight from the air (wet deposition of NOx : es). In waste water purification the reduction of nitrogen is rather complicated, so there is usually quite a lot of nitrogen compounds left in the purified waters of the cities, too. Highest values of nitrogen and phosphorus are in Katowice samples.
From Hannover we got also sample from lake water. The water of the Lake Maschsee in Hannover shows again small  values of nitrogen and phosphorus. The artificial 0,8 sq kilometres  Lake Maschsee is situated in the middle of city and is very popular place for water sports and swimming.

The cities of  Nacka  and Pori are at the same size when comparing the number of inhabitants.

Usually open sea samples have been significantly cleaner than the coastal samples. 
- in Nacka samples the amount of phosphorus is now much smaller than earlier in both samples.
- in Pori the open sea samples are now cleaner than the coastal samples. In first three samples during years 2004-06  the situation was otherwise. The amount of  nitrogen is now higher in coastal sample than last year. In coastal area the streamings coming from the river Kokemäenjoki area can go rather far, and, on the other hand, the deep and rocky coastal area allows quite free water change with open sea waters. There is quite near  (about 3 km to the south) to the sampling place Kallo, an area where Kemira Pigments has in earlier decades lead huge amounts of ferrosulphate. This chemical has sedimentated to the bottom of the sea and now it is slowly dissolving to the seawater. Ferrosulphate is used as a water purification chemical in many municipal waste water purification plants and it combines easily with the phosphates creating an insoluble flock. The variation in the amounts of phosphorus could be the result of this kind of reaction. 
We have got one  sample from the shore of  Gulf of Finland.  Toila is a small village in eastern Estonia. In Toila the coastal value of phpsphorus is higher than ever during our research. 

In Söderköping both samples are from a narrow bay of  the Baltic Sea.  The values of both nutrients are much lower than last year.

The nitrogen and phosphorus coastal values from Sönderborg samples were last year extremely high, highest from the year 2004. Now the values are smaller again, but the values of phosphorus are still high.  In open sea samples the amount of phosphorus is again higher.-. 
Lübecker Bucht  in Ostholstein is not very far from Sönderborg and the values of both nutrients are on the same level. The amounts of nitrogen in sea shore sample is much lower than two years ago in Neustädter Bucht.

For easier comparing there are two  maps, where the values are described with different colours. From bar charts the yearly changes are to be seen in each sampling place from the beginning of thi research.

The future:
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The water research will continue. All the present participants – of course – are welcome to continue in our research. We will send you the sampling bottles etc. but we hope that you will send us possible feedback from everything concerning this study. 
As to new members the applications for joining our group can be sent to the following e-mail address ahokajarvi@gmail.com. We would especially hope to get sea water samples. Also river and lake water samples from Baltic Sea drainage area are needed.

We will send the instructions and  bottles in October and the sampling time will be at the beginning of November.

Students' participation in the research is essential. It is very important to teach students the background of scientific research: The methods and schedule, how to take the samples carefully and how to mark them without mistakes: the date, the labels, the map. Students can also get knowledge from earlier reports!

Dear partners! Thank you very much for co-operation! 

Special thanks to 
· pilots from  Finnpilot,  Bothnia Sea  Mäntyluoto station
· Sea Analyst Pia Varmanen and Senior  Research Scientist Mika Raateoja from Marine Research Center of Finnish Environment Institute!

Anja Hokajärvi                                       
The leader of this study , BSP liaison person in Meri-Pori Upper Secondary
Rieskalantie
28800 Pori Finland

GSM +358505580295                           Email ahokajarvi@gmail.com
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Bothnian Sea under icy cover at the end of March




Chemical Water Analysis 


In BSP  Environmental measurements Program �








Meri-Pori Upper Secondary   http://www.cedunet.fi/meripori/lukio/  phone +358 2 6353836    fax +358 2 6353838


