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SEDIMENT  SAMPLING IN  DAUGAVA  RIVER 

According to the project task we took 10 sediment samples of the river Daugava, then analyse these samples on content and concentration of polychlorinated biphenyls (PCBs) and heavy metals Pb(lead), Hg(mercury), Ni (nickel), Cd (cadmium).

Methods

Sampling method

We use Clam-shell bucket. Clam-Shell buckets resemble similar equipment used in land excavation. Usually operated from a boom, they are lowered at a selected sampling site to obtain a relativity massive composite sample. The resulting sample is more precisely defined with respect to a sampling site than when a dredge is used.

Analysis methods

PCB analysis method

The quantitave method used  in the analysis of polychlorobifenyls is based on the  measuraments of the concentrations of. PCBs in sample extracts. The method is based on high resolutions, capillary, gas chromotography using electron capture detection (GC/ECD) and peak identification by retention time with confirmation on a second column with a different stationary phase.

USA EPA Method 8082 POLICHLORINATED BIPHENYLS (PCBs) BY GAS CHROMATOGRAPHY was used for sample analysis.  

Acetone: Hexane=1:1 as a solvent was used in the Soxlet extraction procedure. 

Sulfur clean up method with TBA reagent for Sulfur removal and deactivated SiO2 column was used for extract cleanup. 

Two Gas chromatographs (VARIAN 3800 and HP 6890) with single capillary column/ECD were used for confirmation analysis. 

Heavy metals analysis method

Metals in solution may be readily determined by atomic absorption

spectroscopy. The method is simple, rapid, and applicable to a large number of

metals in drinking, surface, and saline waters and domestic and industrial

wastes. While drinking water free of particulate matter may be analyzed directly,

ground water, other aqueous samples, EP extracts, industrial wastes, soils,

sludges, sediments, and other solid wastes require digestion prior to analysis

for both total and acid leachable metals. Analysis for dissolved elements does

not require digestion if the sample has been filtered and acidified.

All sampling places are appointed with Global Position system (GPS).

We use trimble Pro –XRS with TSC -1 dataloger.

Configuration of  trimble Pro-XRS:

GPS rover options: logging options for point features – 3 seconds

                               logging options for line features  - 1 second 

Positions filters: elevation mask – 15.0º 

                           position mode – manual 3D  

Antenna options: height – 2.00 meters



    Measure – vertical

Coordinate system – Latitude/Longtitude 

Getting signal from satellites are not very hard, because on the river are not any barriers, what can make signal weakest.

Coordinates collection accuracy are not perfect, because is hard to stay in one place in the boat, when stream is swift. Accuracy are made better to using Pathfinder software, it’s done deleting collecting features, what were much farther from feature centre. 

All collecting points are put on topographical map with ArcView software. 
In the project task was given 5 sampling places:

1. Kraslava district, Kalniesu rural municipality, near populated place Lielindricas, point upstream Kraslava.

In this place we took one common sample, because in the middle of the river we couldn’t take representive sample for analysis.

2. Daugavpils district, Sventes rural municipality, near populated place Arone, point downstream Daugavpils. 

There we took 2 samples, one in the middle of the river about 30 meters from bank, other at the left river bank.

3. Jekabpils district, Krustpils rural municipality, near populated place Prizi, point downstream Jekabpils.

We chose to take sample not near Prizi, but near Jekabpils town border, upstream the town, in oder to compare concentrations with Arone samples concentration, to find out improvements of environment between Daugavpils and Jekabpils. We took 2 samples at the left and right bank of the river Daugava.

4. Rigas district, before Salaspils, point after Ogre

In this place we could not get appropriate samples for analysis, because sediment layer is too thin for grabbing. 

5. Riga municipality, territory of Riga port

In this project was provided take and research 10 samples, therefore for better research in Riga port territory we took 5 sediment samples. We chose places with one kilometre gap between Ronu dikis and Kundzinsala island North arm of  a river. Sampling places in Ronu dikis and Kundzinsala island North arm of  a river are not in the active ship way, therefore river-bed deepening has not been done yet. River-bed deepening is very important factor for estimation of PCB and heavy metals concentrations in the sediments. 

Analysis results for PCB’s (µg/kg)

	Sampling place
	Sample #
	Coordinates
	Bi28
	Bi52
	Bi101
	Bi118
	Bi153
	Bi138
	Bi180
	7 Bi SUM

	upstream Kraslava, Lielindricas
	N 03/3736
	55º51′00″ N 

27º18′36″ E 
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL

	4km downstream Daugavpils 1m from bank, near Arone
	N 03/3737
	55º55′48″ N

26º26′24″ E
	1
	1
	<MDL
	2,3
	1,5
	5,6
	<MDL
	11,4

	4km downstream Daugavpils 30m from bank, near Arone
	N 03/3738
	55º55′48″ N

26º26′30″ E
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL

	upstream Jekabpils, left bank
	N 03/3739
	56º29′24″ N

25º54′12″ E
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL
	<MDL

	upstream Jekabpils, right  bank
	N 03/3740
	56º29′24″ N

25º54′36″ E
	2,2
	1,7
	1,7
	2,6
	1,1
	3,9
	0.5<MDL
	13,2

	 Kundzinsala island North arm of  a river (deep11.5m)
	N 03/3712
	57º01′41″ N

24º05′41″ E
	1,7
	9,2
	3,7
	6,6
	5,9
	37,1
	3,3
	67,5

	Voleri (deep10.0m)
	N 03/3713
	57º01′04″ N

24º05′16″ E
	2,1
	3,6
	6,6
	2,1
	7,2
	11,4
	4,7
	37,7

	Near Environmental Marine Board (deep 9.8m)
	N 03/3714
	56º59′37″ N

24º05′19″ E
	 
	 
	 
	 
	 
	 
	 
	<100µg/kg*

	Spilves  (deep 14.6m)
	N 03/3715
	56º58′53″ N

24º05′19″ E
	2
	2,9
	7,4
	2,9
	4,5
	8,3
	4,4
	32,4

	Ronu dikis (deep 7.4m)
	N 03/3716
	56º58′12″ N

24º04′52″ E
	<MDL
	2,1
	4,8
	7,7
	5,1
	5,4
	3
	28,1

	* very high content of the sulphur
	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	Method USA EPA 8082  ISO 6468-1996
	 
	
	
	 
	 
	 
	 
	 
	 
	 


* sample is refined from sulphur twice, but still concentration are too high for analysis, roughly  7 PCB SUM <100µg/kg

Method  MDL 1µg/kg for every compound.  Method MDL  - is the smallest concentration, which is good for testing with this method. 

The PCBs occurring in sediments usually origin from more than one technical product. For this reason and because of weathering effects the distribution patterns of possible sources can usually not be recognized any more.  CB- contamination is therefore monitored by the determination of selected individual congeners. 

The  BCR certification programme for the determination of PCBs in environmental matrices includes the original seven congeners: IUPAC Nos. 28,52,101,118,138,153 and 180. These 7 congeners for monitoring environmental matrices are recommended also by ICES (International Council for the Exploration of the Sea).

Analysis results for heavy metals (mg/kg)

	Sampling place
	Sample #
	Coordinates
	Cd
	Ni
	Pb
	Hg

	upstream Kraslava, Lielindricas
	N 03/3736
	55º51′00″ N 

27º18′36″ E 
	<MDL
	2,8
	3,9
	0,02

	4km downstream Daugavpils 1m from bank, near Arone
	N 03/3737
	55º55′48″ N

26º26′24″ E
	<MDL
	5,9
	8
	0,03

	4km downstream Daugavpils 30m from bank, near Arone
	N 03/3738
	55º55′48″ N

26º26′30″ E
	<MDL
	<MDL
	2,9
	<MDL

	upstream Jekabpils, left bank
	N 03/3739
	56º29′24″ N

25º54′12″ E
	<MDL
	2,1
	4,2
	0,02

	upstream Jekabpils, right  bank
	N 03/3740
	56º29′24″ N

25º54′36″ E
	<MDL
	6,9
	12,7
	0,054

	 Kundzinsala island North arm of  a river (deep11.5m)
	N 03/3712
	57º01′41″ N

24º05′41″ E
	1,1
	5,7
	19,3
	0,25

	Voleri (deep10.0m)
	N 03/3713
	57º01′04″ N

24º05′16″ E
	<MDL
	3,6
	6,6
	0,062

	Near Environmental Marine Board (deep 9.8m)
	N 03/3714
	56º59′37″ N

24º05′19″ E
	<MDL
	11,6
	11,2
	0,028

	Spilves  (deep 14.6m)
	N 03/3715
	56º58′53″ N

24º05′19″ E
	<MDL
	10,7
	12,5
	0,068

	Ronu dikis (deep7.4m)
	N 03/3716
	56º58′12″ N

24º04′52″ E
	1,17
	19,8
	24,6
	0,268

	Testing methods
	 
	
	 
	 
	 
	 

	ISO 11047_1998
	 
	
	Cd
	Ni
	Pb
	Hg

	USA EPA 245.5
	 
	
	 
	 
	 
	

	Method  MDL
	 
	
	0.3mg/kg
	0.7mg/kg
	0.9mg/kg
	0.009mg/kg


Comparision with previous investigations

PCB results

The concentrations of PCBs in sediments of river Daugava in the first 3 points were low compared to the levels of PCBs in the sediments taken in the Riga port territory. 

It appears that the Riga area is one of major contamination source of PCBs.
We have data from the Lielupe River, where samples have been analysed on PCB’s. In 1997 contamination of sediments of the river Lielupe was investigated. The concentrations are similar with Daugava, except samples from Riga’s port territory.

Results from Lielupe (µg/kg)

	Sampling place
	Bi 28
	Bi 52
	Bi 101
	Bi 118
	Bi 153
	Bi 138
	Bi 180
	Sum of PCB’s

	Platone’s estuary
	4.5
	1.3
	1.2
	2.0
	1.0
	1.3
	0.4
	12.0

	Jelgava, near railway bridge
	2.1
	-
	2.3
	0.1
	1.2
	0.9
	0.2
	6.8


Method  MDL 1µg/kg for every compound.

The summary results in Lielupe are very close to results from Arone bank sample and Jekabpils right bank sample. It means that situations in two biggest Latvia rivers is the similar regarding PCB’s concentrations in the sediments. 

Heavy metals results
	Sample No.
	Coordinates
	Cd mg/kg
	Hg mg/kg
	Ni mg/kg
	Pb mg/kg

	1
	57º 04’12’’ N

24º 00’ 19’’ E
	0.18
	0.12
	10
	17

	1.5
	57º 03’11’’ N

24º 02’ 36’’ E
	0.1
	0.06
	8
	14

	2
	57º 01’ 45’’ N

24º 05’ 09’’ E
	0.09
	0.06
	7
	10

	3
	57º 01’ 06’’ N

24º 05’ 20’’ E
	0.1
	0.06
	8
	12

	4
	57º 00’ 30’’ N

24º 05’ 25’’ E
	0.08
	0.06
	6
	10

	5
	56º 59’ 33’’ N

24º 05’ 29’’ E
	0.07
	0.6
	12
	8

	6
	56º 59’ 07’’ N

24º 05’ 29’’ E
	0.1
	0.07
	18
	9

	7
	56º 59’ 00’’ N

24º 05’ 20’’ E
	0.08
	0.08
	10
	12


These results of concentration of heavy metals are taken from Environmental Marine Board (EMB) research. Samples are taken in 20.06.2000. The area of research is similar to Riga’s Port territory, where our sediment samples have been taken. 

In the 5th  sample from EMB concentration of Hg is much higher (0.6 mg/kg) than in other places. The 5th sample place is near EMB sampling place . Concentration of Hg in year 2003 is 0.028 mg/kg. 

Conclusions

The highest contamination with PCB’s and heavy metals is observed in Rigas port territory, that means – biggest polluter is Riga city. Other part of Daugava is relatively clean from these kind of contamination.

PCB’s concentrations upstream Kraslava near Lielindrica are on detection limit. Heavy metals in this point are in lower concentrations that mean – Daugava upstream Latvia’s towns are not polluted with PCB and heavy metals.

Sampling places near Arone. In the bank sample are determined 3 PCB groups, but summary concentration of PCB is not high. Difference between samples at the bank and middle of the river, can be explained, that in the bank sediment layer is much thickest than in the middle of the river. Concentrations of heavy metals are not high.

Sampling points upstream Jekabpils. There is difference between left and right banks samples analyse results. At the right bank sample concentration of heavy metals are 3 times higher than at the left bank. PCB concentration at the left bank is on detection limit, while at the right bank sample concentration is 13.2µg/kg, which is considerably higher. This difference is hard to explained, maybe it is concerned with some local polluter or individuality of the river stream. General concentrations in the Jekabpils point don’t have difference comparing with Arone samples concentrations, except sample at the right bank.

In the Rigas port territory 5 sediment samples were taken, in which, comparing with other sampling points results, concentrations of PCB and heavy metals are much higher. In the sampling place near Environmental Marine Board is very high concentration of sulphur, what hinder correctly make analyses of PCB concentrations. In future analyses, if monitoring will be made, this obstacle must be regarded. There is difference between sampling places where river-bed deepening was made and where not. River-bed deepening have been made in 3 sampling places – near Spilve, near Environmental Marine Board, near Voleri, deepening has not been made  - in Kundzinsala island North arm of  a river and in Ronu dikis sampling place. Concentration of the heavy metals are much higher in the sampling places, where deepening has not been made, than in points where deepening is done, especially concentrations of Hg and Pb, which are 2 times higher. PCB’s summary concentration is not so different between points where deepening has been made and where not.
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