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Part 1. Points of sampling (station numbers, coordinates)

	File
	Region
	Sample
	X
	Y
	Date
	Parameters

	CEP-2006
	North Caspean Sea
	RU-1
	42° 55.9’
	47°41.1’
	08 – 15/11/

2005
	Grane Size of sediment, Organic Carbon and Carbonate, Tracemetals,  Oil and oil products, Extracted organic matter, PAHs, Chlorinated   Pestisides, PCBs, Dioxin-like Complanar Congeneres, Dioxin/Furans

	
	
	RU-2
	42° 27.9’
	48° 03.1’
	
	

	
	
	RU-3
	42° 02.0’
	48° 23.4’
	
	

	
	
	RU-4
	41° 55.2’
	48° 30.1’


	
	

	
	
	RU-5
	43° 13.1’
	47° 31.7’
	
	

	
	
	RU-6
	43° 14.4’
	47о 33.6’
	
	

	
	
	RU-7
	43° 13.4’
	47° 36.0’
	
	

	
	
	RU-8
	43°  31.0’
	47°  32.0’
	
	

	
	
	RU-9
	43°  33.0’
	47°  32.9’
	
	

	
	
	RU-10
	43°  33.0’
	47°  38.3’
	
	

	
	
	RU-11
	43°  59.3’
	48°  05.9’
	
	

	
	
	RU-12
	44°  18.0’
	48°  55.9’
	
	

	
	
	KZ-1
	44° 23.3’
	49°  24.5’
	
	

	
	
	KZ-2
	44° 30.4’
	49°  47.9’
	
	

	
	
	KZ-3
	45°  53.0’
	50°  43.0’
	
	

	
	
	KZ-4
	46°  01.1’
	50°  50.0’
	
	

	
	
	KZ-5
	45°  10.0’
	50°  57.9’
	
	

	
	
	KZ-6
	46°  19.0’
	51°  04.9’
	
	

	
	
	KZ-7
	46°  27.0’
	51°  11.9’
	
	

	
	
	KZ-8
	46°  36.0’
	51°  19.0’
	
	

	
	
	KZ-13
	46°  36.0’
	51°  19.0’
	
	

	
	
	Ст. 8, проба 7
	46°  3.8’
	48°   30.8’
	30/08 –07/09/2005
	

	
	
	Ст.11, проба 10
	45°  21.0’
	48°  13.0’
	
	

	
	
	Ст 12, проба 14
	45°  37.7’
	48° 1.0’
	
	

	
	
	Ст. 16, проба 11
	45°  41.4’
	48°  16.6’
	
	

	
	
	Ст. 19, проба 18
	45°  51.8’
	47°  38.2’
	
	

	
	
	Ст. 23, проба 20
	46°  42.5
	47°  51.1
	
	

	
	
	Ст. 14, проба

Lagan-R
	45°  17.815’
	47°  30.021’
	
	


Part II. Sediment Characterization:

Grane size of sediment
Wet sediment about (20 g) is heated in solution of dispergator (Na tripolyphosfate) and washed out by distilled water into 6-l glass cylinder through 0.1 and 0.05 mm sieves where coarse grain size fractions (>0.1 and 0.1-0.05 mm) collected. Fractions are dried, the fraction >0.1 mm is run by further sieving, after that all collected fractions (0.1-0.05; 0.25-0 1; 0.5-0.25; 1-0.5; 2-1; 3-2; 5-3; 7-5; 10-7; >10 mm) are weighted.

Content of thin aleurolite and pelite fractions (<0.05 mm) in suspended matter from the cylinder is estimated on the base of Stocks low. The suspended matter after mixing is pipetting in determined intervals of time, aliquots are evaporized and dry residues are weighted. It gives the following pelite fractions: 0.01-0.005; 0.005-0.001 and <0.001 mm . Thin alevrolite fraction (0.05-0.01 mm) setteled on the bottom of the cylinder is washed out by water till no presence turbidity in washing water, dryed and weighted too. Results are given in table 2. Analyses by V.Kazakova and A.Rudakova.
       Literature: 

1. V. P. Petelin. 1967. Graine size analysis of bottom sediments. Nauka Pbl. Moscow. 128 pg.

2. T. N. Alekseeva, V. N. Svalnov. 2006. Grain size parameters of marine sediments. Oceanologia (Rus). V. 46.  №3. P. 461-470.

Table 2. Grain Size of the Sediments of the Caspian Sea (granulometric fractions, %)

	
	Station
	NOV 8

RU-1
	NOV 8

RU-2
	NOV 8

RU-3
	NOV8

RU-4
	NOV10

RU-5
	NOV10

RU-6

	
	H2O content, %
	11.47
	21.00
	13.37
	16.77
	10.39
	14.04

	
	Dry specimen, g
	69.45
	37.93
	43.64
	32.83
	32.43
	35.88

	Granulometric  fraction, mm
	>10
	-
	17.29
	7.26
	
	-
	

	
	10-7
	-
	7.29
	6.36
	
	-
	

	
	7-5 
	-
	7.67
	4.19
	
	-
	

	
	5-3 
	-
	9.71
	4.26
	
	-
	

	
	3-2 
	-
	7.67
	8.53
	
	-
	

	
	2-1 
	-
	14.57
	16.68
	
	-
	

	
	1-0,5 
	-
	5.14
	0.67
	
	-
	

	
	0,5-0,25 
	-
	3.38
	33.06
	0.08
	-
	0.21

	
	0,25 – 0,1 
	0.09
	2.57
	10.02
	0.16
	7.41
	1.07

	
	0,1-0,05 
	0.09
	1.00
	1.20
	0.30
	37.64
	1.21

	
	0.05-0.01 
	0.35
	0.76
	0.67
	0.06
	6.35
	0.36

	
	0.01-0.005 
	8.89
	3.81
	7.10
	6.25
	9.53
	8.58

	
	0.005-0.001
	18.48
	4.86
	
	27.34
	14.45
	20.11

	
	<0.001
	72.10
	14.28
	
	65.81
	24.62
	68.46


	
	Station
	NOV11
RU-7
	NOV 11
RU-8
	NOV 11
RU-9
	NOV 11
RU-10
	NOV11
RU-11
	NOV11
RU-12

	
	H2O content, %
	743
	7.38
	10.31
	10.53
	16.66
	19.68

	
	Dry specimen, g
	56.80
	53.37
	45.88
	58.62
	20.96
	21.66

	Granulometric  fraction, mm
	>10
	-
	
	
	
	
	6.25

	
	10-7 
	-
	
	
	
	
	0.30

	
	7-5 
	-
	
	
	
	2.34
	

	
	5-3 
	-
	
	
	
	1.26
	0.66

	
	3-2 
	-
	
	
	0.38
	0.66
	0.30

	
	2-1 
	-
	
	
	1.04
	1.56
	0.15

	
	1-0,5 
	-
	
	0.29
	0.47
	0.78
	0.05

	
	0,5-0,25 
	-
	
	0.39
	0.47
	1.50
	0.20

	
	0,25 – 0,1 
	0.54
	0.55
	0.19
	1.14
	69.21
	61.18

	
	0,1-0,05 
	0.40
	0.41
	0.62
	1.90
	8.16
	17.48

	
	0.05-0.01 
	4.17
	3.66
	0.39
	0.57
	0.42
	0.25

	
	0.01-0.005 
	8.07
	8.13
	11.41
	9.66
	
	

	
	<0.01
	
	
	
	
	14.15
	13.18

	
	0.005-0.001
	18.05
	19.82
	24.62
	19.53
	
	

	
	<0.001
	68.72
	67.43
	60.09
	64.84
	
	


	
	Station
	NOV 12
KZ-1
	NOV 12
KZ-2
	NOV 13

KZ-3
	NOV13
KZ-4
	NOV 13

KZ-5 (basic)
	NOV 13

KZ-5 (control)

	
	H2O content, %
	21.81
	22.79
	19.56
	35.07
	36.28
	37.50

	
	Dry specimen, g
	21.30
	38.86
	34.88
	23.71
	25.84
	25.91

	Granulometric  fraction, mm
	>10
	
	0.57
	0.92
	1.60
	1.27
	1.33

	
	10-7 
	0.58
	4.96
	2.25
	1.17
	2.15
	2.16

	
	7-5 
	3.14
	7.72
	1.79
	1.91
	3.72
	3.79

	
	5-3 
	2.40
	6.54
	4.75
	9.52
	11.11
	10.64

	
	3-2 
	2.09
	3.73
	5.16
	13.80
	14.03
	13.63

	
	2-1 
	2.44
	9.08
	16.36
	31.42
	32.00
	32.08

	
	1-0,5 
	0.81
	4.26
	6.75
	16.77
	15.24
	15.01

	
	0,5-0,25 
	1.54
	7.77
	8.95
	15.76
	14.86
	14.51

	
	0,25 – 0,1 
	66.37
	16.67
	10.43
	3.16
	2.32
	2.40

	
	0,1-0,05 
	17.94
	7.59
	19.63
	0.17
	0.25
	0.27

	
	0.05-0.01
	0.23
	2.68
	3.83
	0.09
	0.08
	0.11

	
	<0.01
	2.46
	
	19.18
	4.63
	2.97
	4.07

	
	0.01-0.005
	
	3.29
	
	
	
	

	
	0.005-0.001
	
	9.00
	
	
	
	

	
	<0.001
	
	16.14
	
	
	
	


	
	Station
	NOV 13
KZ-6
	NOV13

KZ-7
	NOV13
KZ-8
	NOV15

RU-13
	7
	10

	
	H2O content, %
	25.08
	23.29
	24.58
	10.62
	21.73
	21.04

	
	Dry specimen, g
	20.96
	29.16
	24.73
	56.43
	26.14
	28.61

	Granulometric  fraction, mm
	>10
	
	
	
	
	
	

	
	10-7 
	0.64
	1.81
	0.65
	
	
	

	
	7-5 
	1.20
	2.62
	
	
	
	

	
	5-3 
	4.78
	14.73
	
	
	
	

	
	3-2 
	10.05
	19.84
	5.95
	
	0.27
	0.21

	
	2-1 
	29.78
	33.88
	13.75
	
	0.23
	0.45

	
	1-0,5
	12.80
	10.87
	4.19
	1.22
	0.15
	0.31

	
	0,5-0,25 
	24.24
	7.65
	8.95
	1.97
	0.31
	0.49

	
	0,25 – 0,1 
	10.93
	1.72
	18.51
	2.18
	15.38
	12.55

	
	0,1-0,05 
	0.96
	0.07
	28.56
	17.70
	45.64
	42.65

	
	0.05-0.01
	0.96
	0.26
	0.41
	0.38
	14.19
	17.72

	
	<0.01
	3.66
	6.54
	19.03
	12.67
	23.93
	25.62

	
	0.01-0.005 
	
	
	
	
	
	

	
	0.005-0.001
	
	
	
	21.59
	
	

	
	<0.001
	
	
	
	42.29
	
	


	
	Station
	11
	14
	Logan P
	18
	20
	

	
	H2O content, %
	22.85
	24.11
	23.91
	42.74
	19.33
	

	
	Dry specimen, g
	24.93
	25.48
	21.08
	15.44
	25.09
	

	Granulometric  fraction, mm
	>10
	
	
	5.69
	
	
	

	
	10-7 
	
	
	0.57
	
	
	

	
	7-5 
	
	
	0.90
	
	
	

	
	5-3 
	
	
	1.94
	
	
	

	
	3-2 
	0.68
	0.12
	2.13
	0.52
	0.57
	

	
	2-1 
	0.24
	0.23
	2.70
	0.32
	0.31
	

	
	1-0,5
	0.20
	0.35
	1.57
	0.13
	0.10
	

	
	0,5-0,25 
	0.36
	0.55
	2.42
	0.32
	0.21
	

	
	0,25 – 0,1 
	3.21
	1.73
	48.91
	30.51
	15.56
	

	
	0,1-0,05 
	21.18
	33.12
	14.52
	45.01
	32.95
	

	
	0.05-0.01
	21.70
	27.98
	4.17
	6.93
	5.93
	

	
	<0.01
	
	35.92
	14.48
	16.26
	
	

	
	0.01-0.005 
	10.83
	
	
	
	15.37
	

	
	0.005-0.001
	15.60
	
	
	
	11.28
	

	
	<0.001
	26.00
	
	
	
	17.72
	


Note: KZ-5 – repeating analyses

Organic Carbon and Carbonate of the Sediment

otal Organic Carbon (Corg, % dry) and carbonate (CO2, % dry) of sediments were determined by AN-7529 analyzer (Russia) with guaranty of Limit of Detection not worse than 100 mg/Kg (0.01%) TOC and reproducibility of 0.05% for Corg 1.5-4.0% and 0.005% for Corg less 1.5%. Russian marine sediment standards were used for testing and calibration (CDO-2).

Total Organic carbon (Corg) and CO2 from carbonate totally were determined by burning of dry sediment specimen (0.25g) in oxygen flow in tube furnace at 800 C. In the analyzer AN-7529 the method of automatic titration with fixation of pH was used. Determination of Corg was performed by the same method from separate specimen after previous treatment of the sediment by hydrochloric acid (1:1) for the carbonate removal. Carbonate content was calculated as a difference between these two determinations. Results for Corg and CO2 in sediments are given in Table 3. Analyses by N. Tolmachova.

Table 3. Carbonate (CO2, %) and Total Organic Carbon (TOC, %) in sediments of the Caspian Sea.

(TOC Limit of Detection: 100 mg /kg dry = 0.01%)
	Element
	Unit
	MDL
	RU1
	RU2
	RU3
	RU4
	RU5
	RU6
	RU7
	RU8
	RU9
	RU10

	CO2
	%
	0.01
	13.91
	35.06
	33.74
	2.34
	7.06
	6.81
	10.58
	8.82
	7.35
	9.26

	TOC
	%
	0.1
	2.45
	1.22
	0.98
	0.94
	0.65
	0.89
	2.10
	1.94
	0.96
	2.15


	Element
	RU11
	RU12
	RU13
	KZ1
	KZ2
	KZ3
	KZ4
	KZ5
	KZ6
	KZ7
	KZ8

	CO2
	9.66
	0.80
	7.21
	6.95
	35.28
	25.43
	44.54
	43.04
	42.60
	42.52
	25.72

	TOC
	0.41
	0.13
	2.20
	0.25
	1.44
	2.10
	0.12
	0.69
	0.73
	0.66
	0.60


	Element
	7
	10
	11
	14
	 18
	20
	Lagan 
	CDO-2 

	
	
	
	
	
	
	
	
	
	passport

	CO2
	0.73
	1.13
	2.38
	1.83
	1.72
	1.61
	7.94
	2.39
	2.38

	TOC
	0.18
	0.19
	0.50
	0.48
	0.48
	0.52
	0.38
	0.29
	0.29


Part III. Trace metals. 

Sample preparation and acid dissolution for TM

Samples of Caspian sediments stored in polyethylene parcels in the freezing camera during 8 months and before the analyses were unfrozen and divided in parts for different investigations. Average specimen for the analyses of trace metals, carbonate and organic carbon of sediments was sampled from 8 fragments of sediment sample, that were brought together, homogenized, dried at air (105º) and pulverized in the agate mortal to 200 mesh. So prepared samples were quartered and stored in desiceator above CaCl2. Specimens of determined weights were used for various determinations.

Samples for TM analyses (0.5g) were dissolved in mixture of hydrofluoric acid and chloric acid, heated, then almost dry residue was dissolved in 10 ml of nitric acid. (1:8),  Q-water was added to 50 ml and solutions were used for AAS analyses. Samples for Hg determination were treated by the mixture of hydrofluoric and nitric acid . Preparations by S.Pachomova.
Methods
Al, Fe, Cu, Zn, Ni, Co, Cr, Pb, Mn

As, Aq, Se, Sb, Cd, Hg

Ba, Ca, Li, Sn

    To measure the content of heavy metals, Al and As the atomic absorption spectrometry was used. Concentrations of Al, Fe, Cu, Zn, Ni, Co, Cr, Pb, and Mn were determined with “QUANT-2A” (flame version) AAS spectrometer, while the content of As, Ag, Se, Sb, Cd and Hg and “QUANT-Z.ETA” equipments (non flame version using a Zeeman correction), the Hg content was detected by cold vapour with hydride generation. 

The quality of the method used was checked and confirmed  with  Quasimeme  QTM072MS and QTM073MS standard reference material (the Netherlands). The mean recoveries were from 70 % (Hg) to 98 %. Reproducibility of parallel measurements of Fe, Mn, Zn, Cu, Ni, Co, Cr, Pb, As  was from 1 to 5 %, Сd – 8%,  and Hg – 14%. The results of reference samples determinations were laying in the limits between 85% and 115% for all the elements.

QC elements: Method blanks was performed with  frequency  one per extraction batch to 10.

Four samples (order number 2-3, 5-6, 8-9, 18-19 were analyzwd repeatedly)

Results are given in Table 1.

(Analysеs by L. Diomona and V. Gordeev. Li, Ca, Sn, Ba by А.Syroezhkin)
Results

Table 4. Trace elements in the sediments of the Caspian Sea

	Order 

namber
	Sediment sample
	Fe 

%


	Al

 %
	Cu µg/g
	Zn µg/g
	Ni µg/g
	Co µg/g
	Cr µg/g
	Pb µg/g
	Mn µg/g
	As

µg/g
	Ag

µg/g
	Se

µg/g
	Sb

µg/g
	Cd

µg/g
	Hg

µg/g

	
	
	

	Control Sample
	
	

	
	Limit of detection, µg/g 
	0.2
	0.5
	0.1
	0.05
	0.2
	0.1
	0.2
	0.2
	0.1
	0.07
	0.01
	0.05
	0.1
	0.03
	0.005

	
	QTM 072MS
	

	
	Passport data
	2.45
	4.36
	17.84
	133.18
	26.24
	
	75.33
	54.72
	412.57
	16.98
	
	
	
	0.629
	0.326

	
	This work
	2.39
	4.41
	16.0
	132
	25.9
	
	70.5
	55.4
	410
	15.54
	
	
	
	0.65
	0.543

	
	
	2.60
	4.42
	18.7
	133
	28.2
	
	74.8
	54.1
	407
	12.75
	
	
	
	0.87
	0.500

	
	
	2.50
	4.34
	18.7
	130
	26.6
	
	73.5
	56.3
	411
	13.73
	
	
	
	0.89
	0.438

	
	QTM 073MS
	

	
	Passport data
	4.68
	6.55
	184.76
	632.66
	51.8
	
	313.37
	225.83
	702.6
	17.42
	
	
	
	1.958
	0.668

	
	This work 
	4.65
	6.38
	175
	624
	47.2
	
	293
	220.0
	676
	19.58
	
	
	
	1.68
	0.807

	
	
	4.40
	6.48
	174
	635
	50.8
	
	310
	224.5
	702
	17.90
	
	
	
	1.91
	0.765

	
	
	4.52
	6.62
	164
	620
	48.6
	
	302
	226.3
	685
	20.35
	
	
	
	1.53
	0.732

	1
	RU 1
	3.82
	6.13
	30.0
	75
	45.8
	14.3
	74.0
	18.2
	790
	15.17
	0.090
	0.05
	1.76
	0.39
	0.039

	2
	RU 2
	1.42
	2.12
	10.1
	27
	15.6
	5.3
	37.8
	6.6
	335
	  8.80
	0.072
	0.85
	1.85
	0.21
	0.034

	3
	RU2
	1.35
	2.01
	9.6
	26
	14.5
	5.2
	37.3
	6.3
	333
	13.91
	0.037
	0.76
	1.40
	0.11
	0.036

	4
	RU 3
	1.45
	1.93
	7.7
	25
	12.5
	5.0
	32.3
	7.8
	365
	  9.56
	0.063
	0.87
	1.63
	0.24
	0.038

	5
	RU 4
	5.16
	10.20
	29.2
	104
	42.2
	19.0
	77.0
	21.8
	874
	12.49
	0.035
	0.08
	0.49
	0.11
	0.056

	6
	RU 4
	5.03
	9.94
	29.0
	103
	41.8
	18.5
	79.7
	21.6
	858
	10.72
	0.034
	0.05
	0.52
	0.08
	0.044

	7
	RU 5
	3.48
	6.62
	20.2
	69
	31.6
	14.0
	48.5
	13.6
	563
	  8.35
	0.051
	0.06
	0.74
	0.35
	0.035

	8
	RU 6
	4.24
	8.07
	25.8
	87
	40.8
	16.2
	72.7
	16.6
	654
	12.21
	0.042
	0.14
	0.94
	0.51
	0.043

	9
	RU 6
	4.18
	7.93
	25.6
	86
	42.3
	16.3
	74.3
	16.8
	651
	15.13
	0.037
	0.13
	0.99
	0.48
	0.045

	10
	RU 7
	4.39
	7.21
	31.9
	93
	44.9
	16.1
	76.0
	21.3
	890
	13.01
	0.037
	0.11
	0.87
	0.59
	0.043

	11
	RU 8 
	4.01
	7.21
	28.3
	89
	40.4
	15.0
	71.2
	21.8
	855
	13.87
	0.016
	0.30
	0.60
	0.87
	0.042

	12
	RU 9
	3.54
	6.96
	21.9
	82
	33.0
	13.6
	66.6
	19.3
	700
	  8.34
	0.022
	0.18
	0.61
	0.79
	0.038

	13
	RU 9
	3.47
	6.82
	21.8
	82
	34.4
	13.5
	63.3
	19.2
	700
	  7.42
	0.018
	0.12
	0.70
	0.83
	0.030

	14
	RU 10
	3.52
	5.87
	24.5
	64
	39.1
	13.5
	68.0
	16.0
	720
	21.83
	0.024
	0.05
	0.79
	0.43
	0.073

	15
	RU 11 
	0.71
	1.92
	4.1
	9.7
	8.1
	3.6
	43.5
	5.6
	270
	  4.06
	0.033
	0.06
	0.63
	0.03
	0.043

	16
	RU 12
	1.00
	2.40
	3.7
	11.0
	8.5
	3.7
	60.0
	6.2
	310
	  1.42
	0.013
	0.05
	0.37
	0.05
	0.037

	17
	KZ 1
	0.53
	1.77
	3.0
	6.6
	6.0
	2.4
	36.5
	5.1
	175
	  4.21
	0.014
	0.07
	0.64
	0.01
	0.029

	18
	KZ 2
	0.67
	1.07
	8.0
	14.6
	11.6
	3.3
	30.3
	5.7
	135
	16.66
	0.022
	0.87
	0.97
	0.08
	0.030

	19
	KZ 2
	0.64
	1.01
	7.6
	14.2
	11.3
	3.2
	29.0
	5.6
	134
	11.14
	0.028
	0.84
	1.37
	0.05
	0.034

	20
	KZ 3 
	0.65
	1.50
	6.5
	15.4
	10.5
	4.0
	37.4
	4.5
	150
	14.29
	0.031
	0.72
	1.23
	0.07
	0.027

	21
	KZ 4
	0.35
	0.015
	1.8
	4.4
	2.6
	1.6
	15.9
	1.7
	31.2
	9.55
	0.016
	1.32
	1.03
	<0.01
	0.024

	22
	KZ 5
	0.58
	0.016
	2.0
	2.6
	3.1
	1.8
	14.4
	2.9
	35.0
	17.85
	0.010
	1.31
	0.32
	0.05
	0.024

	23
	KZ 6
	0.66
	0.010
	1.7
	2.8
	2.6
	1.6
	15.6
	3.1
	33.5
	13.62
	0.016
	0.72
	1.25
	0.13
	0.025

	24
	KZ 7
	0.29
	0.12
	2.2
	8.5
	3.5
	1.8
	19.0
	4.0
	45.5
	6.19
	0.023
	1.00
	1.66
	0.14
	0.029

	25
	KZ 8 
	0.45
	1.32
	3.2
	8.4
	6.2
	3.1
	33.8
	4.4
	120
	2.89
	0.019
	0.51
	1.76
	0.01
	0.033

	26
	KZ 13
	1.86
	4.08
	13.3
	32
	25.5
	8.8
	52.7
	8.2
	450
	31.52
	0.024
	0.06
	0.69
	0.06
	0.037

	Additional 7 Samples

	1
	7
	2.09
	3.48
	14.3
	30
	29.8
	9.1
	55.5
	5.1
	340
	3.61
	0.015
	1.09
	8.86
	0.33
	0.015

	2
	10
	2.16
	4.01
	14.3
	33
	31.5
	9.2
	52.0
	6.5
	408
	4.10
	0.018
	0.72
	5.87
	0.28
	0.024

	3
	11
	2.28
	3.29
	18.4
	37
	36.0
	10.5
	58.8
	6.7
	540
	4.91
	0.019
	0.91
	6.11
	0.62
	0.021

	4
	14
	2.47
	4.47
	17.8
	39
	35.4
	10.0
	55.4
	6.3
	440
	3.43
	0.024
	0.74
	3.70
	0.35
	0.024

	5
	(14)
	0.50
	1.44
	4.8
	10
	8.3
	2.7
	16.8
	3.5
	158
	3.22
	0.017
	0.37
	4.34
	0.10
	0.012

	6
	18
	1.79
	3.38
	15.0
	36
	26.1
	7.3
	47.0
	7.5
	290
	3.18
	0.018
	0.38
	6.11
	0.13
	0.012

	7
	20
	2.25
	3.92
	17.3
	36
	33.1
	9.4
	55.3
	7.0
	475
	3.64
	0.020
	0.90
	3.71
	0.21
	0.012


	Sample
	Li, mkg/g
	Ca, mg/g
	Sn, mkg/g
	Ba, mkg/g

	RU1
	27.8
	63.2
	7.0
	223

	RU2
	13.5
	48.2
	5.2
	88.4

	RU2*
	12.4
	40.6
	5.6
	93.1

	RU3
	13.0
	43.7
	2.1
	75.7

	RU4
	62.4
	59.6
	3.5
	287

	RU4*
	25.0
	68.5
	3.9
	209.7

	RU5
	59.6
	51.8
	4.8
	205

	RU6
	49.3
	64.0
	2.0
	252

	RU6*
	28.2
	59.8
	2.8
	159.8

	RU7
	42.8
	61.8
	2.8
	211

	RU8
	43.1
	60.6
	7.7
	212

	RU9
	27.5
	49.1
	1.2
	239.8

	RU9*
	42.7
	60.4
	1.5
	174.8

	RU10
	35.6
	53.7
	3.4
	182

	RU11
	2.5
	44.1
	0.2
	65.9

	RU12
	12.1
	44.7
	0.3
	71.6

	KZ1
	10.4
	41.1
	<0,1
	49.9

	KZ2
	6.2
	44.2
	1.1
	56.6

	KZ2*
	5.6
	44.8
	1.0
	55.4

	KZ3
	12.1
	44.8
	1.0
	73.3

	KZ4
	1.2
	40.3
	0.6
	46.7

	KZ5
	1.6
	50.0
	1.8
	30.6

	KZ6
	1.2
	40.2
	6.0
	31.2

	KZ7
	13.2
	47.1
	3.0
	59.9

	KZ8
	0.5
	47.7
	0.4
	71.6

	KZ13
	26.3
	53.7
	0.3
	93.2

	7
	51.4
	10.7
	1.0
	464

	10
	96.5
	12.9
	1.6
	538

	11
	30.2
	10.4
	2.0
	431

	14
	123.0
	14.1
	1.7
	591

	14*
	37.1
	5.6
	1.7
	200

	18
	51.8
	25.2
	1.7
	232

	20
	58.7
	25.5
	1.9
	269


Part IV.   Oil , Oil products and Extracted Organic Matter (EOM) in the sediments of the Caspian Sea.

Extraction of alkane - naphthene hydrocarbons (HC).
Extraction of HC from sediments was carried out by the method of hexane or methylene chloride (50:50) extraction using the «Branson Ultrasonic B.V.» ultrasonic bath model «Branson - 1210». The sample was dried at a temperature of 50 - 60°C and weighed with an analytical balance, and then was placed in the bath for extraction at 25°C for 20 minutes. Then the extract was filtered through GF/F fiberglass filters, and the solvent was evaporated to dryness in the «Yamato RE-52» vacuum rotary evaporator at 35°C. Dry HC extract was dissolved in a small amount of hexane and was passed through a column with activated metallic copper (chips) to remove dissolved sulphide. Then the extract was evaporated to dryness in nitrogen flow and weighed with an analytical balance accurate to 0.01 mg. The mass of the dry extract (g) expresses the EOM value. The extract was kept in a refrigerator in a desiccator above CaCl2 until chromatographic analysis was performed.

HC gas chromatographic analysis.

HC patterns were analyzed with the use of the «Yanako G-180» GC (Japan) equipped with a split/splitless injector, an FID-detector and the SE-30 fused silica capillary column (35 m ( 0.25 mm; 0.2 (m film thickness) was used. Helium was used as the carrier gas at ca. 1.5 ml/min. Thermostatic oven temperature was programmed to change from initial t =100°C to 320°C at the rate of 4°C/min; detector and evaporator temperature was 320°C. HC identification and concentration computations were performed using the «Chromatopac C-R3A» data processing system with the FDD-1A disk and display. Quantitative calculations were carried out with the use of the internal standard method (squalane is a standard – 3mg/ml). Limit of detection < 1mg/Kg dry. Results are given in Table 2. Analyses by V.Peresypkin
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Table 5. Oil and oil products and exracted organic matter (EOM) in the sediments of the Cacpian sea (mg/g)
	Element
	Unit
	concentration

	
	
	NOV 8

RU-1
	NOV 8

RU-2
	NOV 8

RU-3
	NOV8

RU-4
	NOV10

RU-5
	NOV10

RU-6

	n-C12
	µg/g
	0.0411
	0.0369
	0.0002
	0.0179
	0.0034
	0.0403

	n-C13
	µg/g
	0.0094
	0.0123
	0.0004
	0.0125
	0.0079
	0.0343

	n-C14
	µg/g
	0.0366
	0.065
	0.0032
	0.0344
	0.0437
	0.0871

	n-C15
	µg/g
	0.0287
	0.0606
	0.011
	0.2567
	0.0486
	0.104

	n-C16
	µg/g
	0.046
	0.1103
	0.0533
	0.0748
	0.1507
	0.1995

	n-C17
	µg/g
	0.0584
	0.0783
	0.0148
	0.0174
	0.0746
	0.1383

	n-C18
	µg/g
	0.0218
	0.0389
	0.0196
	0.0179
	0.0496
	0.0871

	n-C19
	µg/g
	0.0183
	0.0296
	0.0092
	0.0314
	0.0501
	0.1179

	n-C20
	µg/g
	0.0158
	0.0207
	0.0156
	0.0135
	0.0437
	0.0841

	n-C21
	µg/g
	0.0851
	0.4773
	0.0118
	0.008
	0.0628
	0.098

	n-C22
	µg/g
	0.0183
	0.0241
	0.0106
	0.0105
	0.0417
	0.0821

	n-C23
	µg/g
	0.0416
	0.0473
	0.0058
	0.007
	0.0501
	0.0876

	n-C24
	µg/g
	0.0188
	0.0266
	0.0048
	0.0085
	0.0393
	0.0716

	n-C25
	µg/g
	0.0406
	0.068
	0.0076
	0.0169
	0.056
	0.0836

	n-C26
	µg/g
	0.0153
	0.0414
	0.0042
	0.0075
	0.0457
	0.0751

	n-C27
	µg/g
	0.0748
	0.1606
	0.0106
	0.006
	0.0746
	0.0871

	n-C28
	µg/g
	0.0312
	0.0305
	0.0054
	0.0075
	0.025
	0.0413

	n-C29
	µg/g
	0.0941
	0.1207
	0.0154
	0.0095
	0.0781
	0.1065

	n-C30
	µg/g
	0.0149
	0.0182
	0.0032
	0.012
	0.0191
	0.0378

	n-C31
	µg/g
	0.0644
	0.0877
	0.0132
	0.0035
	0.0643
	0.0905

	n-C32
	µg/g
	0.0292
	0.0493
	0.0068
	0.0169
	0.0275
	0.0294

	n-C33
	µg/g
	0.0252
	0.0355
	0.0054
	0.002
	0.029
	0.0463

	n-C34
	µg/g
	0.0059
	0.0089
	0.0016
	0.009
	0.0118
	0.0209

	n-C35
	µg/g
	0.0094
	0.0123
	0.0054
	0.003
	0.0201
	0.0274

	n-C36
	µg/g
	0.0025
	0.003
	0.0006
	0.0055
	0.0039
	0.0055

	n-C37
	µg/g
	0.0045
	0.0059
	0.0008
	0.001
	0.0069
	0.0129

	n-C38
	µg/g
	0.0025
	0.0044
	0.0008
	0.001
	0.0069
	0.0119

	n-C39
	µg/g
	0.002
	0.003
	0.0004
	0.0002
	0.0025
	0.0065

	n-C40
	µg/g
	0.0015
	0.002
	0.0002
	0.001
	0.002
	0.003

	Pristane
	µg/g
	0.026
	0.041
	0.019
	0.015
	0.095
	0.267

	Phytane
	µg/g
	0.016
	0.034
	0.012
	0.101
	0.063
	0.15

	Squalane
	µg/g
	0.022
	0.042
	0.047
	0.054
	0.109
	0.102

	∑n-C14-C34
	µg/g
	0.785
	1.6
	0.233
	0.571
	1.086
	1.776

	Resolved

Aliphatics
	µg/g
	0.923
	1.797
	0.319
	0.783
	1.406
	2.437


	Total

Aliphatics
	µg/g
	48.515
	48.768
	11.384
	22.931
	42.71
	95.025

	EOM
	µg/g
	163.366
	133.005
	27.961
	54.835
	58.91
	109.453


	Еlement
	Unit
	concentration

	
	
	NOV 11

RU-7
	NOV 11

RU-8
	NOV 11

RU-9
	NOV11

RU-10
	NOV11

RU-11
	NOV12

RU-12

	n-C12
	µg/g
	-
	0.0126
	0.017
	0.0114
	0.0018
	0.002

	n-C13
	µg/g
	-
	0.0083
	0.013
	0.007
	0.0002
	0.001

	n-C14
	µg/g
	-
	0.0451
	0.0559
	0.0382
	0.0018
	0.0104

	n-C15
	µg/g
	-
	0.065
	0.0539
	0.0636
	0.0027
	0.1217

	n-C16
	µg/g
	0.0029
	0.1981
	0.1618
	0.1807
	0.0123
	0.051

	n-C17
	µg/g
	0.0141
	0.1709
	0.0669
	0.1435
	0.0092
	0.0078

	n-C18
	µg/g
	0.0102
	0.0495
	0.0369
	0.0427
	0.007
	0.006

	n-C19
	µg/g
	0.0068
	0.0534
	0.033
	0.0353
	0.0076
	0.0028

	n-C20
	µg/g
	0.0063
	0.0345
	0.0315
	0.0218
	0.0043
	0.0032

	n-C21
	µg/g
	0.0126
	0.1053
	0.0414
	0.074
	0.0059
	0.0102

	n-C22
	µg/g
	0.0053
	0.033
	0.029
	0.0194
	0.0114
	0.0024

	n-C23
	µg/g
	0.0097
	0.0529
	0.0344
	0.0437
	0.0051
	0.0018

	n-C24
	µg/g
	0.0053
	0.032
	0.031
	0.0204
	0.0057
	0.0026

	n-C25
	µg/g
	0.0078
	0.0718
	0.0474
	0.066
	0.0037
	0.0076

	n-C26
	µg/g
	0.0068
	0.0461
	0.0424
	0.0278
	0.0086
	0.0028

	n-C27
	µg/g
	0.0087
	0.1364
	0.0794
	0.1336
	0.0037
	0.0024

	n-C28
	µg/g
	0.0068
	0.0282
	0.0245
	0.0367
	0.0127
	0.0044

	n-C29
	µg/g
	0.0087
	0.1218
	0.1038
	0.1048
	0.0061
	0.0042

	n-C30
	µg/g
	0.0015
	0.0189
	0.0195
	0.0139
	0.0143
	0.0078

	n-C31
	µg/g
	0.0044
	0.0883
	0.0819
	0.0655
	0.0023
	0.0026

	n-C32
	µg/g
	0.0078
	0.0398
	0.026
	0.0357
	0.0102
	0.0014

	n-C33
	µg/g
	0.0029
	0.0379
	0.0379
	0.0243
	0.0057
	0.0018

	n-C34
	µg/g
	0.001
	0.0092
	0.0095
	0.0055
	0.0037
	0.0012

	n-C35
	µg/g
	0.0015
	0.0199
	0.02
	0.0109
	0.0012
	0.0048

	n-C36
	µg/g
	0.0005
	0.0029
	0.0025
	0.0015
	0.0022
	0.0008

	n-C37
	µg/g
	0.0005
	0.0058
	0.005
	0.003
	0.0004
	0.0004

	n-C38
	µg/g
	-
	0.0039
	0.004
	0.002
	0.0006
	0.0004

	n-C39
	µg/g
	-
	0.0029
	0.002
	0.002
	0.0004
	0.001

	n-C40
	µg/g
	-
	0.0024
	0.0015
	0.001
	0.0001
	0.0002

	Pristane
	µg/g
	0.011
	0.109
	0.06
	0.088
	0.008
	0.007

	Phytane
	µg/g
	0.013
	0.067
	0.043
	0.05
	0.008
	0.05

	Squalane
	µg/g
	0.029
	0.102
	0.107
	0.067
	0.019
	0.043

	∑n-C14-C34
	µg/g
	0.13
	1.438
	1.048
	1.197
	0.144
	0.256

	Resolved

Aliphatics
	µg/g
	0.184
	1.774
	1.324
	1.441
	0.186
	0.365

	Total

Aliphatics
	µg/g
	4.951
	53.398
	32.951
	56.107
	5.286
	6.773

	EOM
	µg/g
	92.233
	150.485
	79.88
	168.818
	15.662
	17.928


	Element
	Unit
	concentration

	
	
	NOV 12

KZ-1
	NOV 12

KZ-2
	NOV 13

KZ-3
	NOV 13

KZ-4
	NOV 13

KZ-5
	NOV 13

KZ-6

	n-C12
	µg/g
	-
	0.0066
	0.0002
	0.0002
	0.0002
	0.0002

	n-C13
	µg/g
	0.0002
	0.0037
	0.0004
	0.0004
	0.0004
	0.0004

	n-C14
	µg/g
	0.0022
	0.0225
	0.0058
	0.0028
	0.0084
	0.0022

	n-C15
	µg/g
	0.0032
	0.0225
	0.0082
	0.0084
	0.0336
	0.0091

	n-C16
	µg/g
	0.0294
	0.09
	0.0392
	0.0487
	0.0874
	0.0523

	n-C17
	µg/g
	0.0038
	0.0267
	0.0247
	0.023
	0.0991
	0.0314

	n-C18
	µg/g
	0.0052
	0.0135
	0.0111
	0.0136
	0.05
	0.0195

	n-C19
	µg/g
	0.0028
	0.0066
	0.0046
	0.0058
	0.0259
	0.0117

	n-C20
	µg/g
	0.0052
	0.0081
	0.0085
	0.009
	0.0146
	0.0087

	n-C21
	µg/g
	0.0098
	0.3105
	0.0181
	0.0152
	0.0166
	0.0097

	n-C22
	µg/g
	0.0042
	0.0069
	0.007
	0.0056
	0.0071
	0.0056

	n-C23
	µg/g
	0.0032
	0.012
	0.0103
	0.0062
	0.0069
	0.0046

	n-C24
	µg/g
	0.0016
	0.0049
	0.0044
	0.0034
	0.0035
	0.0022

	n-C25
	µg/g
	0.0032
	0.0186
	0.0153
	0.0072
	0.008
	0.0062

	n-C26
	µg/g
	0.0022
	0.0118
	0.0038
	0.0074
	0.0029
	0.0028

	n-C27
	µg/g
	0.0058
	0.0225
	0.0249
	0.0194
	0.0215
	0.0107

	n-C28
	µg/g
	0.0048
	0.0096
	0.0123
	0.0092
	0.0055
	0.0066

	n-C29
	µg/g
	0.0076
	0.0355
	0.028
	0.0251
	0.027
	0.0111

	n-C30
	µg/g
	0.0018
	0.0056
	0.0034
	0.0048
	0.0027
	0.0024

	n-C31
	µg/g
	0.0064
	0.0282
	0.0201
	0.0138
	0.0153
	0.0083

	n-C32
	µg/g
	0.0026
	0.0115
	0.0135
	0.0072
	0.0053
	0.0048

	n-C33
	µg/g
	0.0024
	0.0083
	0.0087
	0.0048
	0.0124
	0.0034

	n-C34
	µg/g
	0.0012
	0.0022
	0.0014
	0.0018
	0.0009
	0.001

	n-C35
	µg/g
	0.0062
	0.0069
	0.0058
	0.0054
	0.0027
	0.0048

	n-C36
	µg/g
	0.0006
	0.0012
	0.0004
	0.0018
	0.0004
	0.0006

	n-C37
	µg/g
	0.0004
	0.0012
	0.0008
	0.0006
	0.0004
	0.0004

	n-C38
	µg/g
	0.0002
	0.0029
	0.0004
	0.0006
	0.0002
	0.0002

	n-C39
	µg/g
	0.0001
	0.0007
	0.0004
	0.0004
	0.0002
	0.0004

	n-C40
	µg/g
	0.0002
	0.0005
	0.0002
	0.0002
	-
	-

	Pristane
	µg/g
	0.007
	0.035
	0.009
	0.025
	0.057
	0.027

	Phytane
	µg/g
	0.005
	0.014
	0.007
	0.018
	0.042
	0.021

	Squalane
	µg/g
	0.059
	0.053
	0.047
	0.054
	0.094
	0.055

	∑n-C14-C34
	µg/g
	0.109
	0.678
	0.273
	0.242
	0.454
	0.214

	Resolved

Aliphatics
	µg/g
	0.188
	0.804
	0.345
	0.348
	0.652
	0.324

	Total

Aliphatics
	µg/g
	4.599
	15.441
	10.537
	8.184
	21.681
	11.531

	EOM
	µg/g
	13.997
	63.725
	51.69
	23.752
	65.044
	27.038


	Element
	concentration

	
	NOV 13

KZ-7
	NOV 13

KZ-8
	NOV 15

RU-13
	№7
	№10
	№14

	n-C12
	0.0002
	0.0002
	0.0069
	0.0012
	0.0004
	0.0097

	n-C13
	0.0004
	0.0004
	0.0054
	0.0014
	0.0006
	0.005

	n-C14
	0.0042
	0.0026
	0.0431
	0.0106
	0.0028
	0.0268

	n-C15
	0.0184
	0.0088
	0.0376
	0.0236
	0.0226
	0.0196

	n-C16
	0.0734
	0.0503
	0.0762
	0.0598
	0.087
	0.0633

	n-C17
	0.0278
	0.0226
	0.2257
	0.064
	0.057
	0.0411

	n-C18
	0.0166
	0.0158
	0.0332
	0.0308
	0.0224
	0.0185

	n-C19
	0.0138
	0.0102
	0.0307
	0.0118
	0.0164
	0.0147

	n-C20
	0.0118
	0.0098
	0.0129
	0.0076
	0.0104
	0.0083

	n-C21
	0.0134
	0.0112
	0.0292
	0.0034
	0.0042
	0.0036

	n-C22
	0.0072
	0.0064
	0.0114
	0.0046
	0.0052
	0.005

	n-C23
	0.0048
	0.0058
	0.0292
	0.0058
	0.0084
	0.0062

	n-C24
	0.0032
	0.0036
	0.0079
	0.0026
	0.0068
	0.004

	n-C25
	0.0066
	0.0068
	0.0441
	0.013
	0.0172
	0.0127

	n-C26
	0.003
	0.0026
	0.0233
	0.0038
	0.0124
	0.0036

	n-C27
	0.0082
	0.0146
	0.0658
	0.0348
	0.0564
	0.0389

	n-C28
	0.008
	0.0056
	0.0158
	0.0064
	0.0176
	0.0093

	n-C29
	0.0112
	0.0168
	0.0634
	0.027
	0.1132
	0.0423

	n-C30
	0.0022
	0.0026
	0.0074
	0.0028
	0.0054
	0.0032

	n-C31
	0.0082
	0.0154
	0.0436
	0.0166
	0.046
	0.0315

	n-C32
	0.0048
	0.0044
	0.0371
	0.0032
	0.0048
	0.0038

	n-C33
	0.0028
	0.0058
	0.0144
	0.0054
	0.0146
	0.0107

	n-C34
	0.0012
	0.0014
	0.0025
	0.001
	0.0018
	0.0018

	n-C35
	0.0046
	0.0058
	0.005
	0.002
	0.0042
	0.0026

	n-C36
	0.0004
	0.0006
	0.0005
	0.0002
	0.0006
	0.0002

	n-C37
	0.0004
	0.0006
	0.0015
	0.0004
	0.0008
	0.001

	n-C38
	0.0002
	0.0004
	0.0005
	0.0002
	0.0004
	0.0002

	n-C39
	0.0002
	0.0004
	-
	-
	0.0004
	0.0002

	n-C40
	0.0002
	0.0002
	-
	-
	0.0002
	0.0004

	Pristane
	0.043
	0.015
	0.042
	0.033
	0.055
	0.031

	Phytane
	0.029
	0.013
	0.028
	0.019
	0.034
	0.027

	Squalane
	0.059
	0.058
	0.026
	0.01
	0.021
	0.007

	∑n-C14-C34
	0.251
	0.223
	0.854
	0.339
	0.532
	0.369

	Resolved

Aliphatics
	0.388
	0.318
	0.97
	0.407
	0.651
	0.453

	Total

Aliphatics
	11.998
	6.793
	16.139
	7.78
	14.994
	32.143

	EOM
	30.794
	24.775
	27.723
	18.6
	33.986
	89.286


	Element
	concentration

	
	№11


	№18
	№20
	Lagan-R

	n-C12
	0.0016
	0.0014
	0.0002
	0.0002

	n-C13
	0.0022
	0.0016
	0.0002
	0.0002

	n-C14
	0.0144
	0.0115
	0.0022
	0.0042

	n-C15
	0.0188
	0.0381
	0.0162
	0.025

	n-C16
	0.0266
	0.103
	0.0617
	0.0572

	n-C17
	0.0294
	0.096
	0.0619
	0.0268

	n-C18
	0.0162
	0.0332
	0.0221
	0.0196

	n-C19
	0.005
	0.0233
	0.0132
	0.0082

	n-C20
	0.0068
	0.0134
	0.0087
	0.0098

	n-C21
	0.0026
	0.0057
	0.0312
	0.0032

	n-C22
	0.0042
	0.0065
	0.0047
	0.0052

	n-C23
	0.0054
	0.0077
	0.0097
	0.0108

	n-C24
	0.0028
	0.0042
	0.0067
	0.0024

	n-C25
	0.0094
	0.0146
	0.0273
	0.0222

	n-C26
	0.003
	0.0043
	0.0097
	0.0042

	n-C27
	0.0292
	0.0391
	0.0903
	0.0288

	n-C28
	0.0098
	0.0089
	0.0162
	0.007

	n-C29
	0.0304
	0.0488
	0.0852
	0.0276

	n-C30
	0.0046
	0.0045
	0.0043
	0.0038

	n-C31
	0.0246
	0.0407
	0.046
	0.0148

	n-C32
	0.0068
	0.0043
	0.0049
	0.0102

	n-C33
	0.0084
	0.016
	0.0134
	0.0046

	n-C34
	0.0016
	0.0024
	0.0018
	0.001

	n-C35
	0.0018
	0.0047
	0.004
	0.0028

	n-C36
	0.0002
	0.0004
	0.0004
	0.0004

	n-C37
	0.0008
	0.0014
	0.0008
	0.0006

	n-C38
	0.0006
	0.0008
	0.0002
	0.0004

	n-C39
	0.0002
	0.0002
	0.0002
	0.0004

	n-C40
	0.0002
	0.0006
	-
	0.0002

	Pristane
	0.011
	0.054
	0.036
	0.018

	Phytane
	0.008
	0.033
	0.025
	0.01

	Squalane
	0.005
	0.014
	0.016
	0.022

	∑n-C14-C34
	0.26
	0.526
	0.538
	0.296

	Resolved

Aliphatics
	0.291
	0.638
	0.62
	0.351

	Total

Aliphatics
	23.177
	25.494
	23.518
	10.394

	EOM
	63.936
	29.644
	55.336
	33.98


Part V. Petroleum and organic antropogenic compouns.


1. INTRODUCTION

      In compliance with Requirements Specifications of the agreement No. 293/06-16 from 03.06.2006, 29 samples of marine bottom sediments collected on the Caspian shelf were delivered to the laboratory of the Typhoon’s Center for Environmental Chemistry. The samples were collected and transported by the Customer. 

       According to Requirements Specifications, the aim of this work is to quantify content of polychlorinated biphenyls, organochlorine pesticides, and polycyclic aromatic hydrocarbons in the samples.  The content of polychlorinated dibenzo-p-dioxins and dibenzofurans, and planar (non-ortho and mono-ortho substituted) polychlorinated biphenyls was additionally quantitatively determined in the part of the samples at Customer’s option.

       TYPHOON’s Center for Environmental Chemistry has been accredited by Gosstandart of the Russian Federation to compliance with the requirements of the Analytical Laboratories Accreditation System and to technical competence according to the requirements of GOST ISO/IEC 17025. 

 Accreditation Certificate No. РОСС-Ru. 0001.512808 from 20.08.2004       

2. BRIEF DESCRIPTION OF ANALYTICAL METHODS

2.1. Polychlorinated biphenyls

2.1.1 General

 The method used for determination of polychlorinated biphenyls (PCBs) is based on extraction of analyzed compounds with dichloromethane in a Soxhlet apparatus. Extracts were cleaned-up using activated copper and column chromatography with florisil. Identification of substances was performed by chromatography-mass spectrometry method. Determination intervals range from 0.02 to 500 (g/kg. To control quality of analysis a system of surrogate isotope-labeled standards added at different stages is used. 

2.1.2. Sample extraction

A pre-weighed part of a wet bottom sediment sample was mixed with the equal amount of dehydrated sodium sulfate in an Erlenmeyer flask. A surrogate standard (mixture of isotope-labeled PCB congeners) was introduced into the sample; then it was extracted in a Soxhlet apparatus for 16 hours. The extract was dried by sodium sulfate. 3 ml of hexane was added to the extract; then it was reduced using a rotary evaporator to 1-1.5 ml and cleaned from sulfur by activated copper. After that, the extract was transferred into a column with florisil (2.1% Н2О). The column was eluted with hexane. The fraction containing PCBs was concentrated to 100 (l and transferred to a microvial. To determine surrogate standard yield an internal standard – 4 ng of PCB#166 – was introduced just before instrumental analysis.

2.1.3.  Instrumental analysis

The analysis was carried out with a Varian Saturn 2100 MS/MS chromatography-mass spectrometer.

Injector type                                                split/splitless

Column type                                               VF-5MS 30 m х 0.25 х 0.25 (m

Initial column temperature                         80 0С
Holdup time                                                1 min.

Heating speed                                             20 0С/min to 200  0С;10 С/min to 290  0С
Detector temperature                                 290  0С
Injector temperature                                   290  0С
Injected volume                                         1 (l

Helium flow                                               1.2 ml/min

Mass scanning area                                    180-520 AMU

The instrument was calibrated using the standard mixture of polychlorinated biphenyls, BP-MS from Wellington Laboratories. The instrument linearity was verified by calibration by 5 points in the concentration range from 1 to 200 ng/ml. After the analysis of the analytical batch, the calibration was verified by analysis of a medium concentration standard solution. 

Results of analyses were processed with Varian 5.2 software.  

2.1.4. Identification of individual PCB congeners

Identification was performed by characteristic mass-spectra and retention times of individual PCB congeners.

2.1.5. Calculation of results

The content of individual PCB congeners, Cn ((g/kg), was calculated on the basis of the signals obtained for each specific congener from the following formula:

                    Сn = (Sn) mr /(Sr) (RRF)n(REC)s M,

where: Sn is the peak area of a PCB congener;

Sr is the peak area of internal standard (recovery);

M is a sample weight, kg;

mr is the amount of injected internal standard, μg;

(RRF)n is a relative response factor for an individual PCB congener; 

(REC)s is a recovery coefficient for a corresponding surrogate standard.

(RRF)n is determined by analysis of PCB calibration solutions as:

                    (RRF)n = (Sns ) mrs /(Srs ) mns,

where:  Sns is the peak area of a PCB congener in calibration solution;

Srs is the peak area of an internal standard (recovery) in calibration solution;

mns is the amount of a PCB congener in calibration solution, ng;

mrs is the amount of internal standard in calibration solution, ng.

The recovery coefficient for surrogate standard (REC)s is determined from the formula:

                    (REC)s = (Ssur) mr /(Srs)ms(RRFsr),

where:  Ssur is the area of surrogate standard in an analyzed sample;

Srs is the area of internal standard in an analyzed sample;

ms  is the amount of the surrogate standard introduced into the analyzed sample, ng;

mr is the amount of added internal standard (recovery), ng;

(RRF)sr is the relative response factor for surrogate standard: 

                    RRFsr = (Ssurs) mrs /(Srs) msur
where Ssur and msur are the peak area and amount of surrogate standard in PCB calibration solution  respectively. 

             The PCB content was calculated using the recovery coefficients of appropriate surrogate isotope-labeled PCB congeners for each group depending on degree of chlorination.

2.1.6.  Method detection limit

The detection limit determined statistically with the probability of 99% using a series of duplicate analyses of blank samples for individual PCB congeners is 0.02 – 0.1 μg/kg for soil and bottom sediments. The mentioned detection limits were verified in the analysis of analytical batches of check samples.

2.1.7.  Quality control

The analysis of samples was carried out in batches. Each batch included 11 field samples and a duplicate (one of the samples was analyzed twice), certified EC-5 bottom sediment material produced by National Water Research Institute of Canada, and a blank sample.

The EC4058 mixture produced by Cambridge Isotope Lab was used as surrogate standard. It contains 13С isotope-labeled #28, #52, #101, #138, #153, #180, #209 PCB congeners.
PCB #166 was used as internal standard.

                  Allowable criteria of analysis quality:

  The content of individual PCB congeners in a blank sample is less than 1 ng.

The determined content of PCB congeners in the EC-5 bottom sediment material certified by NWRI of Canada complied with the Analysis Certificate for 90% of analyzed compounds. 

The deviation of duplicate sample analysis results is no more than ( 25% of an average value plus a method detection limit value for 90% of analyzed compounds. 

The values of surrogate standard recovery range between 40% and 120%.

Quality of instrumental data

    Instrument sensitivity was determined once a day (or after adjustment of the instrument) by analysis of standard PCB calibration solution. 

       Acceptable quality criterion: signal-noise ratio is more than 3:1 for 0.01 ng of 13C-PCB #180 in injected volume.

Chromatographic resolution was verified by the analysis of calibration standards performed prior to and after the analysis of an analytical batch. 

Acceptable value: complete separation of PCB#74 and PCB#70 peaks.

Mass-spectral resolution determined during automatic adjustment of the instrument for ions m/z=264 and 265 as R=l/2b, where l is a distance between peak centers, b is a peak half-width, was not less than 0.95. 

Linearity of instrument calibration was determined by analysis of 5 standard PCB solutions with concentrations from 1 to 200 ng/ml.

Quality criterion: permissible standard deviation of calculated relative response factor RRF should be less than 20%.

Instrument stability was verified prior and after the analysis of a sample batch by the analysis of PCB calibration solution with medium concentration.

Quality criterion is the differences in the values of the relative response factor RRF calculated prior to and after sample batch analysis, should not be more than (15%.

Examination of instrument contamination with respect to the analyte content was performed after each analysis of calibration standard solution by injection of hexane.  It makes possible to assure that the signal of analytes in the sample is not due to a previous sample. 

Acceptable criterion is the value of the error introduced due to instrument background; it should not be more than 1% of the mean value of determined concentrations. 

2.2.  Organochlorine pesticides (OCPs)

2.2.1. General

The method used for determination of organochlorine pesticides (OCPs) is based on extraction of these compounds from a sample with the mixture of dichloromethane and acetone, clean-up of extracts from sulfur and co-extractive compounds using activated copper and a chromatographic column with florisil, and subsequent chromatography-mass spectrometric identification and quantitative determination of individual pesticides. Determination intervals range from 0.02 to 500 μg/kg. To control quality of performed analysis the system of the surrogate internal standards added to samples at different stages of analysis was used.

The list of the OCPs determined in this study is given below:

	- hexachlorobenzene;
	- 4,4`-DDE;
	- trans-nonachlor;

	- α-HCH;
	-2,4`-DDE;
	- cis-nonachlor;

	- β-HCH;
	- 4,4`-DDD;
	- dieldrin

	- γ-HCH;
	-2,4`-DDD;
	- trans-chlordane;

	- δ-HCH;
	- 4,4`-DDT;
	- cis-chlordane;

	- heptachlor;
	-2,4`-DDT;
	- aldrin;

	- heptachlor epoxide;
	- oxychlordane
	- mirex;


2.2.2.   Sample extraction

         A pre-weighed part of a bottom sediment or soil sample was placed within an extraction beaker into a Soxhlet apparatus. The mixture of isotope-labeled surrogate standards was introduced into the sample; then it was extracted for 16 hours. The extract was rinsed with two portions of distilled water and dried by dehydrated sodium sulfate. 3 ml of hexane was added to the extract; then it was reduced using a rotary evaporator to 1-1.5 ml and cleaned from sulfur by activated copper.  After that, the extract was transferred into a column with florisil (2.1% Н2О). The column was eluted consecutively with hexane, hexane:dichloromethane = 85:15 mixture, and hexane:dichloromethane = 1:2 mixture. Then the first and second fractions containing non-polar and low-polar pesticides were combined. The purified extracts were concentrated to 100 μl and transferred into microvials. To determine surrogate standard yield an internal standard – 100 ng of 1-bromadamantane – was introduced just before instrumental analysis

2.2.3.   Instrumental analysis

The analysis was carried out with a Varian SATURN 2100 MS/MS chromatography-mass spectrometer.

Injector type                                                split/splitless

Column type                                               VF-5MS 30 m х 0.25 х 0.25 μm

Initial column temperature                         60 0С
Holdup time                                                1 min.

Heating speed                                             20 0С/min to 200  0С;10 С/min to 290  0С
Detector temperature                                 290  0С
Injector temperature                                   290  0С
Injected volume                                         1 μl

Helium flow                                               1.2 ml/min

Mass scanning area                                     60-350 AMU

       The instrument was calibrated using standard solutions of organochlorine pesticides – SRM-1492 NIST. The instrument linearity was verified by calibration by 5 points in the concentration range from 100 to 5000 ng/ml. After the analysis of the analytical batch, the calibration was verified by analysis of medium concentration standard solution.

Results of analyses were processed with Chemstation software.  

2.2.4. Identification of organochlorine pesticides

Identification was performed by characteristic mass-spectra and retention times of organochlorine pesticides.

2.4.5.  Calculation of results

The content of organochlorine pesticides, Cn (μg/kg), was calculated on the basis of the signals obtained for each specific compound from the equation:

Сn = (Sn) mr /(Sr) (RRF)n(REC)s M

where:   Sn is an OCP peak area,

         Sr is the peak area of internal standard (recovery),

         M is a sample weight, kg,

         mr is the amount of injected internal standard, μg,

         (RRF)n is a relative response factor for an individual OCP. 

         (REC)s is a recovery coefficient for surrogate standard.

(RRF)n is determined by analysis of OCP calibration solutions as:

(RRF)n = (Sns ) mrs /(Srs ) mns
where: Sns is the peak area of an individual OCP in the standard,

        Srs is the peak area of internal standard (recovery) in the standard,

        mns  is the amount of an individual OCP, μg,  in calibration solution,

        mrs is the amount of internal standard in calibration solution, μg.

   The recovery coefficient for surrogate standard (REC)s is determined from the formula:

(REC)s = (Ssur) mr /(Srs)ms(RRFsr)

where:   Ssur is the area of surrogate standard in an analyzed sample,

         ms  is the amount of the surrogate standard introduced into an analyzed sample, μg.

        (RRF)sr is a relative response factor for surrogate standard: 

RRFsr = (Ssurs) mrs /(Sr) mns
where: Ssurs and mns are the peak area and amount of surrogate standard in OCP calibration solution respectively.              

The organochlorine pesticide content was calculated using the recovery coefficients of surrogate standards.

2.2.6.  Method detection limit

       The detection limit determined statistically with the probability of 99% using a series of duplicate analyses of blank samples for different OCPs is 0.02-0.5 μg/kg for soil and bottom sediments. The mentioned detection limit was verified in the analysis of the batch of prepared check samples.

2.2.7. Quality control
The analysis of samples was carried out in batches. Each batch included no more than 11 field samples and a duplicate (one of the samples was analyzed twice), a check sample prepared in CEC, and a blank sample (procedural blank).

The mixture containing isotope-labeled standards produced by CIL (USA) was used as surrogate standard. 

13С12   p,p- DDE

13С12   p,p- DDT

 13С6    Hexachlorobenzene

13С6    γ-HCH;

PCB #166 was used as internal standard.

Allowable criteria of analysis quality: 
The content of OCPs in a blank sample is less than 0.005 μg. 

 The recovery of the analyzed OCPs from a CEC check sample ranged between 70% and 120% for 90% of the compounds introduced into the sample.
The deviation of duplicate sample analysis results is no more than (25% of an average value plus a method detection limit value for 90% of analyzed compounds.

The values of surrogate standard recovery ranged from 40% to 120%.

Quality of instrumental data

Instrument sensitivity was determined once a day (or after adjustment of the instrument) by the analysis of standard OCP solution.

Acceptable quality criterion: signal:noise ratio is more than 3:1 for 0.005 ng of hexachlorobenzene in injected volume.

 Chromatographic resolution was verified by the analysis of calibration standards performed prior to and after the analysis of an analytical batch. Acceptable quality: separation of 4,4’-DDD and 2,4’-DDT peaks by no less than 50% of peak height.

 Mass-spectral resolution determined during automatic adjustment of the instrument for ions m/z=502 and 503 as R=l/2b, where l is a distance between peak centers, b is a peak half-width, was not less than 0.95.  

Linearity of instrument calibration was determined by analysis of 5 standard OCP solutions with concentrations from 100 to 5000 ng/ml.

Quality criterion: permissible standard deviation of calculated relative response factor RRF should be less than 20%.

Instrument stability was verified prior and after the analysis of a sample batch by the analysis of OCP calibration solution with medium concentration.

Quality criterion is the differences in the values of the relative response factor RRF calculated prior to and after sample batch analysis; it should not be more than (15%.

Examination of instrument contamination with respect to the analyte content was performed after each analysis of calibration standard solution by injection of hexane.  It makes possible to assure that the signal of analytes in the sample is not due to a previous sample. 

Acceptable criterion is the value of the error introduced due to instrument background; it should not be more than 1% of the mean value of determined concentrations.

2.3. Polycyclic aromatic hydrocarbons (PAHs)

2.3.1. General

The method used for determination of polycyclic aromatic hydrocarbons (PAHs) is based on extraction of these compounds from a sample with dichloromethane, consecutive clean-up of extracts from organic sulfur compounds using activated copper, clean-up from interfering impurities by means of columns with silica gel, and subsequent chromatography-mass spectrometric identification and quantitative determination of individual PAHs. Determination intervals range from 0.3 to 1000 μg/kg. To control quality of performed analysis the system of the isotope-labeled surrogate and internal standards added to samples at different stages of analysis was used. 

2.3.2. Sample extraction

         A pre-weighed part of a wet ground sample was mixed with equal amount of dehydrated sodium sulfate in an Erlenmeyer flask. Surrogate standard (mixture of deuterated PAHs) was introduced into the sample; then it was extracted by two 50 ml portions of dichloromethane on ultrasonic bath for 15 minutes. The combined extract was dried with sodium sulfate. 3 ml of n-hexane was added to the extract; then it was reduced using a rotary evaporator to 1-1.5 ml and cleaned from sulfur by activated copper. After that, the extract was transferred into a column with deactivated (3% Н2О) silica gel. 40 ml of n-hexane was passed. A hexane fraction was discarded; PAHs were eluted with 2:8 hexane-dichloromethane mixture. The purified extract was concentrated to 100 μl and transferred into a microvial. To determine surrogate standard yield an internal standard – 50 ng of 1-bromadamantane – was introduced just before instrumental analysis.

2.3.3.   Instrumental analysis

The analysis was carried out with a HP 5890/5972A chromatography-mass spectrometer under the following conditions:

Injector type                                                 split/splitless

Column type                                               VF-5MS 30 m х 0.25 х 0.25 μm

Initial column temperature                         60 0С
Holdup time                                                1 min.

Heating speed                                             20 0С/min to 200  0С;10 С/min to 290  0С
Detector temperature                                 290  0С
Injector temperature                                   290  0С
Injected volume                                         1 μl

Helium flow                                               1.2 ml/min

Mass scanning area                                     60-300 AMU

       The instrument was calibrated using standard PAH solutions, #CLPS-B, produced by PROTOCOL Analytical Supplies, inc.  The instrument linearity was verified by calibration by 5 points in the concentration range from 50 to 5000 ng/ml. 

After analysis of the analytical batch, the calibration was verified by analysis of medium concentration standard solution.

Results of analyses were processed with Chemstation software.  

2.5.4. Identification of individual polycyclic aromatic hydrocarbons
Identification was performed by characteristic mass-spectra and chromatographic retention times of individual PAHs.

2.3.5.  Calculation of results

The content of individual PAHs, Cn (μg/kg), was calculated on the basis of the signals obtained for each specific compound from the equation:

Сn = (Sn) mr /(Sr) (RRF)n(REC)s M

where:   Sn is the peak area of an individual PAH,

         Sr is the peak area of internal standard (recovery),

         M is a sample weight, kg,

         mr is the amount of injected internal standard, μg,

         (RRF)n is a relative response factor for an individual PAH. 

         (REC)s is a recovery coefficient for surrogate standard.

(RRF)n is determined by analysis of PAH calibration solutions as:

(RRF)n = (Sns ) mrs /(Srs ) mns
where: Sns is the peak area of an individual PAH in the standard,

        Srs is the peak area of internal standard (recovery) in the standard,

        mns  is the amount of an individual PAH, μg,  in calibration solution,

        mrs is the amount of internal standard in calibration solution, μg.

   The recovery coefficient for surrogate standard (REC)s is determined from the formula:

(REC)s = (Ssur) mr /(Srs)ms(RRFsr)

where:   Ssur is the area of surrogate standard in an analyzed sample,

         ms  is the amount of the surrogate standard introduced into an analyzed sample, μg.

        (RRF)sr is a relative response factor for surrogate standard: 

RRFsr = (Ssurs) mrs /(Sr) mns
where:  Ssurs and mns are the peak area and amount of surrogate standard in PAH calibration solution respectively.              

The content of groups of individual PAHs was calculated using the recovery coefficients obtained for corresponding isotope-labeled standards. PAH groups and appropriate isotope-labeled standards are given below:

    Naphthalene, methylnaphthalenes                          (REC)1   Naphthalene-D8,
    Acenaphthylene, acenaphthene, fluorene               (REC)2   Acenaphthene-D10,

    Phenanthrene, anthracene, fluoranthene                 (REC)3   Phenanthrene-D10,

      Benzo[a]anthracene, chrysene, pyrene                   (REC)4   Chrysene-D10
    The other PAHs                                                      (REC)5  Perylene-D12.

2.3.6.  Method detection limit

       The detection limit determined statistically with the probability of 99% using a series of duplicate analyses of blank samples for different PAHs is 0.3-3.0 μg/kg for soil and bottom sediments. The mentioned detection limit was verified in the analysis of the batch of prepared check samples.
2.5.7.  Quality control
The analysis of samples was carried out in batches. Each batch included 11 field samples and a duplicate (one of the samples was analyzed twice), a check sample, and a blank sample (procedural blank).

The #PP-HC8 mixture containing deuterated PAHs produced by Сhem.Service, US, was used as surrogate standard. These PAHs comprised naphthalene-D8, acenaphthene-D10,  phenanthrene-D10, chrysene-D10 and  perylene-D12..

1-bromadamantane was used as internal (recovery) standard.

Allowable criteria of analysis quality: 
The content of individual PAHs in a blank sample is less than 0.005 μg. 

 The PAH content which was determined in EC-5 Certified Reference Material produced by  National Water Research Institute complied with the Analysis Certificate for 90% of analyzed compounds.
The deviation of duplicate sample analysis results is no more than (25% of an average value plus a method detection limit value for 90% of analyzed compounds.

The values of surrogate standard recovery ranged between 20% and 120%.

Quality of instrumental data:

Instrument sensitivity was determined once a day (or after adjustment of the instrument) by the analysis of standard PAH solution.

Acceptable quality criterion: signal:noise ratio is more than 3:1 for 0.02 ng of anthracene in injected volume.

 Chromatographic resolution was verified by the analysis of calibration standards performed prior to and after the analysis of an analytical batch.

Acceptable value: complete separation of phenanthrene and anthracene peaks. 

 Mass-spectral resolution determined during automatic adjustment of the instrument for ions m/z=502 and 503 as R=l/2b, where l is a distance between peak centers, b is a peak half-width, was not less than 0.95.  

Linearity of instrument calibration was determined by analysis of 5 standard PAH solutions with concentrations from 50 to 5000 ng/ml.

Quality criterion: permissible standard deviation of calculated relative response factor RRF should be less than 20%.

Instrument stability was verified prior and after the analysis of a sample batch by the analysis of PAH calibration solution with medium concentration.

Quality criterion is the differences in the values of the relative response factor RRF calculated prior to and after sample batch analysis; it should not be more than (15%.

Examination of instrument contamination with respect to the analyte content was performed after each analysis of calibration standard solution by injection of n-hexane. It makes possible to assure that the signal of analytes in the sample is not due to a previous sample. 

Acceptable criterion is the value of the error introduced due to instrument background; it should not be more than 1% of the mean value of determined concentrations.

2.4. Determination of polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDD/Fs) 

2.4.1 General   
    The method used for determination of polychlorinated dibenzo-p-dioxins and dibenzofurans is based on extraction of these compounds from bottom sediment samples with azeotropic benzene-ethanol mixture, consecutive clean-up of extracts by means of columns with modified silica gel, activated alumina, АХ-21 carbon sorbent, and subsequent chromatography-mass spectrometric identification and quantitative determination of individual PCDD/F congeners.

   Determination intervals range from 0.5 to 5000 ng/kg of bottom sediments. To control quality of performed analysis the system of the isotope-labeled surrogate and internal standards added to samples at different stages of analysis was used.

The analysis was performed in accordance with PND F (Russian federal environmental norms) 16.1.7-97, PND F 14.1:2:4.124-97, OSW 8280 EPA US, STP (Russian standards of enterprises and organizations) 18.40.2000 [1-4].     

2.4.2.   Extraction of PCDD/Fs and extract clean-up

    Soil and bottom sediment samples were dried at room temperature to air-dry condition, extracted in a Soxhlet apparatus with azeotropic benzene-ethanol mixture. A surrogate standard (mixture of 13С isotope-labeled PCDD/F analogs) was introduced into the treated sample; then it was extracted with azeotropic benzene-ethanol mixture in a Soxhlet apparatus for 12 hours. The combined extract was dried with sodium sulfate, evaporated and the solvent was replaced with nonane. The concentrated extract was quantitatively transferred into a column filled consecutively with silica gel, silica gel modified by potassium hydroxide and sulphuric acid; 200 ml of hexane was passed through the column. The hexane fraction was concentrated and transferred to a column with activated (Brockman activity I) alumina. 100 ml of hexane-methylene chloride mixture (98:2) was passed through the column, and a target fraction was eluted with 100 ml of hexane-methylene chloride mixture (40:60). The target fraction was concentrated and introduced into the column containing 4.5% АХ-21 on Celit-545. 2 ml of cyclohexane-methylene chloride mixture (1:1), 2 ml of toluene-ethyl acetate mixture (1:1) were passed through the column. The column was overturned, and the target fraction was eluted with 50 ml of toluene. 25 μl of tetradecane was added into the extract, and the solution was evaporated to specified volume, internal standard was introduced, and then chromatography-mass spectrometric analysis was performed.

2.4.3.   Instrumental analysis

The analysis was carried out with a SATURN 1200 MS/MS chromatography-mass spectrometer using chemical ionization of a sample with detection of negative ions in the mode of scanning of analyte characteristic ion masses (SIM)

Injector type                                                split/splitless

Column type                                               DB-5MS

Column length                                            30 m

Column diameter                                        0.25 mm

Phase film thickness                                   0.25 μ
Temperature programming:

Initial column temperature                         160 0С
Initial holdup time                                      1 min.

Heating speed                                             10 0С/min to 200 0С; 30 С/min to 290  0С
Injector temperature                                   290  0С
Injected volume                                          1 μl

Reagent gas                                                methane   

       The instrument was calibrated using standard PCDD/F solutions prepared on the basis of EDF 7999 mixture from Cambrige Isotope Lab. The instrument linearity was verified by calibration by 5 points in the concentration range from 0.2 to 200 ng/ml. After the analytical batch, the calibration was verified by analysis of standard solution with medium concentration.

2.4.4. Identification of individual PCDD/F congeners

       Chromatographic retention times of PCDD/F congeners, presence of characteristic ions, and the value of characteristic ion intensity ratio for a determined congener were used for the identification purpose.   
2.4.5.  Method detection limit 

       The detection limits of individual PCDD/F congeners in bottom sediment samples determined statistically with the probability of 99% using a series of duplicate analyses of blank samples are given in protocols of each analysis, and they amount to 0.08 pg/g for tetrachlorinated PCDD congeners and 0.02 pg/g for the other congeners.

2.4.6.   Quality control 

    The analysis of samples is carried out in batches. Each batch includes not more than 15 samples and a duplicate (one of the samples is analyzed twice), a check sample, and a blank sample (procedural blank).

      Certified EC-05 samples with known PCDD/F content produced by PROMOCHEM were used as check samples of bottom sediments. 

   ЕРА 23ISS mixture produced by Wellington Lab. was used as surrogate standard. It contains:

13С12-2378-TCDD                                13С12-2378-TCDF

13С12-12378-PnCDD                             13С12-12378-PnCDF

13С12-123678-HcCDD                           13С12-123678-HcCDF

13С12-1234678-HpCDD                         13С12-1234678-HpCDF

13С12-OCDD

NK-IS-A mixture, Lot № NKISA1199, was used as internal standard (recovery). It contains:

 13С12-1234-TCDD

13С12-123789 –HcDD

Allowable criteria of analysis quality: 
The content of PCDD/Fs in a blank sample is below detection limit.

The determined content of PCDD/Fs in a check sample lies within 70-125% of certified quantity of each congener.

The deviation of duplicate sample analysis results is no more than (25% of an average value plus a method detection limit.

The values of surrogate standard recovery ranged between 50% and 125%.

Quality of instrumental data

         Instrument sensitivity was determined once a day (or after adjustment of the instrument) by the analysis of standard PCDD/F solution.

      Acceptable quality criterion: signal:noise ratio is more than 3:1 for 0.2 pg of 2378-TCDD in injected volume; for OCDF this ratio is more than 3:1 at injection of 0.02 pg.  

  Chromatographic resolution was verified by the analysis of calibration standards performed prior to and after the analytical batch.

Acceptable value: separation of 2378-TCDD and 1234-TCDD peaks no less than by 80%.

Mass-spectral resolution determined during automatic adjustment is better than or equal to 0.8 AMU.

 Linearity of instrument calibration was determined by analysis of 5 standard PCDD/F solutions with concentrations from 5 to 500 ng/ml.

Quality criterion: permissible standard deviation of calculated relative response factor RRF should be less than 20%.
     Instrument stability was verified prior and after the analysis of a sample batch by the analysis of PCDD/F calibration solution with medium concentration.

Quality criterion is the differences in the values of the relative response factor RRF calculated prior to and after sample batch analysis; it should not be more than (15%.
   Examination of instrument contamination with respect to the analyte content was performed after each analysis of calibration standard solution by injection of hexane.  It makes possible to assure that the signal of analytes in the sample is not due to a previous sample. 

Acceptable criterion is the value of the error introduced due to instrument background; it should not be more than 1% of the mean value of determined concentrations.

       If quality criteria are inconsistent with the specified values after an analytical batch has been performed, the causes of the deviations are determined and batch reanalysis is performed.

2.5 . Polychlorinated planar (non-ortho and mono-ortho substituted) biphenyls  

2.5.1 General

                    In the course of analysis, planar non-ortho substituted and mono-ortho substituted polychlorinated biphenyls (PCBs) are determined. The IUPAC numbers of these compounds are given below:

PCB   #77, #81, #105, #114, #118, #123, #126, #156, #157, #167, #169, #170, #180, #189.

 The method used for determination of PCBs is based on extraction of analyzed compounds with mixture of organic solvents (benzene:ethanol = 68:32 v/v) in a Soxhlet apparatus. Extracts are cleaned-up using activated copper and column chromatography with various sorbents. Identification of substances is performed by chromatography-mass spectrometry method.  Determination intervals range from 0.02 to 500 μg/kg. To control quality of analysis a system of surrogate isotope-labeled standards added at different stages is used. The analysis is performed on the basis of the normative document, STP 18.47–2001 “The procedure for identification of polychlorinated biphenyl congeners in environmental objects using chromatography-mass spectrometry” [5], which has been worked out according to Method 1668 [6] of US Environmental Protection Agency. 

2.5.2 Sample extraction

Prior to extraction, bottom sediment samples are dried to air-dry condition. A surrogate standard (mixture of isotope-labeled PCB congeners) is introduced into the pre-weighed sample; then it is extracted in a Soxhlet apparatus for 16 hours. On completion of the extraction, the extract in concentrated on a rotary evaporator and shifted into isooctane. Then it is cleaned up from sulfur using activated copper. After cleaning, the extract is transferred into a chromatographic column with silica gel. Silica gel activated at 325°С and also silica gel impregnated with concentrated sulphuric acid and potassium hydroxide are used for a multiplayer column. The multiplayer column is eluted with hexane. Then the extract concentrated on the rotary evaporator is cleaned up using the column with 10 g of activated alumina. The first fraction is eluted with 100 ml of hexane and discarded. The fraction containing PCBs is eluted with hexane:dichloromethane mixture (95:5), concentrated to 200 μl, and transferred into a microvial. To determine surrogate standard yield an internal standard – 4 ng of PCB#166 – is introduced just before instrumental analysis.

Isotope labeled PCB standards were introduced into 5 l water samples; after that, extraction with two toluene portions was carried out.  The obtained extracts were cleaned up from interfering impurities as described above.

2.5.3 Instrumental analysis

The analysis iss carried out with a Varian Saturn 4D MS/MS chromatography-mass spectrometer in the mode of sample ionization by electron impact at mass scanning in the range of m/e = 180-450 AMU.

Injector type


                       split/splitless

Injector purging holdup


1 min

Solvent discharge time   


3 min

Column type                                      

DB-5MS

Column length                 

           30 m

Column diameter                  


0.25 mm

Phase film thickness         


0.25 (
Temperature programming:

Initial column temperature    

           80(C

Initial holdup time 


       1 min

Heating speed      


       20(C/min to 180(C; 4(C/min to 280(C

Detector temperature


       290(C

Injected volume


       1 μl

Helium flow
                        
       1.2 ml/min

The instrument is calibrated using standard mixture of polychlorinated biphenyls, BP-MS, from Wellington Laboratories. The instrument linearity is verified by calibration by 5 points in the concentration range from 1 to 200 ng/ml. After analysis of the analytical batch, the calibration is verified by analysis of a medium concentration standard solution. 

The results of analyses are processed with Varian 5.2 software.  

The NK-LCSP-A standard mixture produced by Wellington Laboratories is used as surrogate standard. It contains the following 13С isotope labeled compounds:  PCB #7713С12, #8113С12, #10513С12, #11413С12, #11813С12, #12313С12, #12613С12, #15613С12, #15713С12, #16713С12, #16913С12, #17013С12, #18013С12, #18913С12.

2.5.4. Identification of individual PCB congeners

Identification was performed by characteristic mass-spectra and retention times of individual PCB congeners

2.5.5. Calculation of results

The content of individual PCB congeners, Cn (μg/kg) was calculated on the basis of the signals obtained for each specific congener from the following formula:

                    Сn = (Sn) mr /(Sr) (RRF)n(REC)s M,

where: Sn is the peak area of a PCB congener;

Sr is the peak area of internal standard (recovery);

M is a sample weight, kg;

mr is the amount of injected internal standard, μg;

(RRF)n is a relative response factor for an individual PCB congener; 

(REC)s is a recovery coefficient for a corresponding surrogate standard.

(RRF)n is determined by analysis of PCB calibration solutions as:

                    (RRF)n = (Sns ) mrs /(Srs ) mns,

where:  Sns is the peak area of a PCB congener in calibration solution;

Srs is the peak area of internal standard (recovery) in calibration solution;

mns is the amount of a PCB congener in calibration solution, ng;

mrs is the amount of an internal standard in calibration solution, ng.

The recovery coefficient for surrogate standard (REC)s is determined from the formula:

                    (REC)s = (Ssur) mr /(Srs)ms(RRFsr),

where:  Ssur is the area of surrogate standard in the analyzed sample;

Srs is the area of internal standard in the analyzed sample;

ms  is the amount of the surrogate standard introduced into the analyzed sample, ng;

mr is the amount of added internal standard (recovery), ng;

(RRF)sr is the relative response factor for surrogate standard: 

                    RRFsr = (Ssurs) mrs /(Srs) msur
where Ssur and msur are the peak area and amount of surrogate standard in PCB calibration solution  respectively.

     The PCB content was calculated using the extraction coefficients of appropriate surrogate isotope-labeled PCB congeners for each group depending on degree of chlorination.


 Method detection limit

The detection limit determined statistically with the probability of 99% using a series of duplicate analyses of blank samples for individual PCB congeners is given in Table 2.5.6.1.

                                      Table 2.5.6.1

 Detection limits of non-ortho and mono-ortho substituted PCBs

	 PCB congener
	Soil, bottom sediments

μg/kg

	#77
	0.005

	#81
	0.005

	#105
	0.01

	#114
	0.01

	#118
	0.01

	#123
	0.01

	#126
	0.01

	 #156
	0.01

	#157
	0.01

	#167
	0.02

	#169
	0.02

	#170
	0.02

	 #180
	0.02

	#189
	0.03


 The mentioned detection limits were verified in the analysis of analytical batches of check samples.

2.5.6.   Quality control

The analysis of samples is carried out in batches. Each batch includes up to 15 field samples and a duplicate (one of the samples is analyzed twice) for soil and bottom sediments, and also certified DX-3 bottom sediment material produced by National Water Research Institute of Canada and a blank sample.

PCB #166 was used as internal standard.

Allowable criteria of analysis quality

The content of individual PCB congeners in a blank sample is less than 1 ng.

The determined content of PCB congeners in the DX-3 bottom sediment material certified by NWRI of Canada complied with the Analysis Certificate for 90% of analyzed compounds. 

The deviation of duplicate sample analysis results is no more than ( 25% of an average value plus a method detection limit value for 90% of analyzed compounds. 

The values of surrogate standard recovery range between 40% and 120%.

Quality of instrumental data

Instrument sensitivity was determined once a day (or after adjustment of the instrument) by analysis of standard PCB calibration solution. 

Acceptable quality criterion: signal-noise ratio is more than 3:1 for 0.01 ng of 13C-PCB #180 in injected volume.

Chromatographic resolution was verified by the analysis of calibration standards performed prior to and after the analysis of an analytical batch. 

Acceptable value: complete separation of PCB#123 and PCB#118 peaks.

Mass-spectral resolution was determined during automatic adjustment of the instrument for ions m/z=264 and 265 as R=l/2b, where l is a distance between peak centers, b is a peak half-width; it was not less than 0.95. 

Linearity of instrument calibration was determined by analysis of 5 standard PCB solutions with concentrations from 1 to 200 ng/ml.

Quality criterion: permissible standard deviation of calculated relative response factor RRF should be less than 20%.
Instrument stability was verified prior and after the analysis of a sample batch by the analysis of PCB calibration solution with medium concentration.

Quality criterion is the differences in the values of the relative response factor RRF calculated prior to and after sample batch analysis; it should not be more than (15%.

Examination of instrument contamination with respect to the analyte content was performed after each analysis of calibration standard solution by injection of hexane.  It makes possible to assure that the signal of analytes in the sample is not due to a previous sample. 

Acceptable criterion is the value of the error introduced due to instrument background; it should not be more than 1% of the mean value of determined concentrations. 

2.6. Polychlorinated biphenyls, total content as Arochlor-1256 and Arochlor-1260

2.6.1 General

 The method used for total determination of polychlorinated biphenyls (PCBs) in the form of Arochlor-1256 and Arochlor-1260 technical mixtures is based on extraction of analyzed compounds with dichloromethane in a Soxhlet apparatus. Extracts were cleaned-up using activated copper and column chromatography with florisil. The analysis was performed chromatographically using an Electron Capture Detector (ECD) selective to organochlorine compounds. Determination intervals range from 0.1 to 1000 μg/kg. 

2.6.2. Sample extraction

A pre-weighed part of a wet bottom sediment sample was mixed with equal amount of dehydrated sodium sulfate in an Erlenmeyer flask. The sample was extracted in a Soxhlet apparatus for 16 hours. The extract was dried with sodium sulfate. 3 ml of hexane was added to the extract; then it was reduced using a rotary evaporator to 1-1.5 ml and cleaned from sulfur by activated copper. After that, the extract was transferred into a column with florisil (2.1% Н2О). The column was eluted with hexane. The fraction containing PCBs was concentrated to 100 μl and transferred to a microvial. 4 ng of internal standard, PCB#166, was introduced just before instrumental analysis.

2.6.3. Instrumental analysis

The analysis was performed using a НР 5890 gas-liquid chromatograph with an electron capture detector.

Injector type                                               split/splitless

Column type                                               VF-5MS 30 m х 0.25 х 0.25 μm

Initial column temperature                         80 0С
Holdup time                                                1 min.

Heating speed                                             20 0С/min to 200  0С;10 С/min to 290  0С
Detector temperature                                 290  0С
Injector temperature                                   290  0С
Injected volume                                          1 μl

Helium flow                                               1.2 ml/min

The instrument was calibrated using standard Arochlor-1256 and Arochlor-1260 mixtures produced by СIL, USA. The instrument linearity was verified by calibration by 5 points in the concentration range from 5 to 1000 ng/ml. After analysis of the analytical batch, the calibration was verified by analysis of a medium concentration standard solution. 

2.6.4. Identification of PCBs as Arochlor-1256 and Arochlor-1260
Identification was carried out using characteristic peaks in a chromatogram for the substances detected by a selective ECD within the time of the beginning and end of Arochlor-1256 and Arochlor-1260 retention. 
2.6.5. Calculation of results

The PCB content as Arochlor-1256 and Arochlor-1260 mixtures, Cn (μg/kg), was calculated on the basis of the obtained total signal in the chromatogram determined within the retention time of each abovementioned mixture. It was gained from the following formula:

                    Сn = (Sn) mr /(Sr) (RRF)n M,

where: Sn is a total peak area within the retention time for Arochlor-1256 mixture;

Sr is the peak area of internal standard (recovery);

M is a sample weight, kg;

mr is the amount of injected internal standard, μg;

(RRF)n is a relative response factor for Arochlor-1256 mixture; 

(RRF)n is determined by analysis of PCB calibration solutions as:

                    (RRF)n = (Sns ) mrs /(Srs ) mns,

where:  Sns is a total peak area within the retention time for Arochlor-1256 mixture in calibration solution;

Srs is the peak area of internal standard (recovery) in calibration solution;

mns is the amount of Arochlor-1256 mixture in calibration solution, ng;

mrs is the amount of internal standard in calibration solution, ng.

The content of Arochlor-1260 mixture is calculated in a similar way.

2.6.6.  Method detection limit

The detection limit determined statistically with the probability of 99% using a series of duplicate analyses of blank samples for Arochlor-1256 and Arochlor-1260 is 0.1 μg/kg for soil and bottom sediments. The mentioned detection limits were verified in the analysis of analytical batches of check samples.

2.6.7.  Quality control

The analysis of samples was carried out in batches. Each batch included not more than 11 field samples and a duplicate (one of the samples was analyzed twice), certified EC-5 bottom sediment material produced by National Water Research Institute of Canada, and a blank sample.

PCB #166 was used as internal standard.

                  Allowable criteria of analysis quality:

  The content of Arochlor-1256 and Arochlor-1260  in a blank sample is less than 10 ng.

The deviation of duplicate sample analysis results is no more than (25% of an average value plus a method detection limit. 

Quality of instrumental data:

    Instrument sensitivity was determined once a day (or after adjustment of the instrument) by analysis of PCB #166 internal standard solution with concentration of 0.01 μg/ml.        Acceptable quality criterion: signal:noise ratio is more than 10:1 for a PCB #166 peak.

Linearity of instrument calibration was determined by analysis of 5 standard Arochlor-1256 solutions with concentrations from 10 to 2000 ng/ml.

Quality criterion: permissible standard deviation of calculated relative response factor RRF should be less than 20%.

Instrument stability was verified prior to and after the analysis of a sample batch by the analysis of Arochlor-1256 calibration solution with medium concentration.

Quality criterion is the differences in the values of the relative response factor RRF calculated prior to and after sample batch analysis, should not be more than (15%.

Examination of instrument contamination with respect to the analyte content was performed after each analysis of calibration standard solution by injection of hexane.  It makes possible to assure that the signal of analytes in the sample is not due to a previous sample. 

Acceptable criterion is the value of the error introduced due to instrument background; it should not be more than 1% of the mean value of determined concentrations. 

ANNEX 1

Results of analyses

1.1 Polychlorinated biphenyls (PCBs)

Table 1.1.1 

The content of polychlorinated biphenyls in bottom sediment samples, μg/kg

	PCB congener
	Customer’s sample code:

	
	NOV8  Sed1  RU-1
	NOV8  Sed1  RU-2
	NOV8  Sed1  RU-3
	NOV8  Sed1  RU-4
	NOV10  Sed1  RU-5

	8[CL2]
	0.43
	0.22
	0.21
	0.26
	0.43

	18[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	16[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	26[CL3]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	25[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(31+28)[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	33[CL3]
	<0.05
	0.10
	0.08
	<0.05
	<0.05

	52[CL4]
	1.08
	0.34
	<0.15
	<0.15
	<0.15

	49[CL4]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	47[CL4]
	0.88
	0.34
	0.33
	0.28
	0.34

	44[CL4]
	0.17
	<0.05
	<0.05
	<0.05
	<0.05

	37[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	41[CL4]
	0.09
	<0.05
	0.08
	<0.05
	0.06

	74[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	70[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	66[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	95[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	60[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	101[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	99[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	97[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	87[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	110[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	151[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	135[CL6]
	0.10
	<0.05
	<0.05
	<0.05
	<0.05

	118[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	149[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	146[CL6]
	0.10
	<0.05
	<0.05
	<0.05
	<0.05

	153[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	105[CL5]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	141[CL6]
	0.06
	<0.05
	<0.05
	<0.05
	<0.05

	138[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	126[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	187[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	183[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(128+167)[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	174[CL7]
	<0.05
	0.09
	<0.05
	<0.05
	<0.05

	177[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	171[CL7]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	201[CL8]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	180[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	170[CL7]
	0.10
	<0.05
	0.07
	<0.05
	<0.05

	199[CL8]
	0.18
	<0.05
	<0.05
	<0.05
	<0.05

	(196+203)[CL8]
	<0.05
	0.13
	<0.05
	<0.05
	<0.05

	189[CL7]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	195[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	194[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	206[CL9]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	209[CL10]
	0.30
	<0.07
	<0.07
	<0.07
	<0.07

	Sum of PCBs
	3.48
	1.23
	0.78
	0.54
	0.83


Table 1.1.2 
The content of polychlorinated biphenyls in bottom sediment samples, μg/kg

	PCB congener ↓
	Customer’s sample code:

	
	NOV10  Sed2  RU-6
	NOV11  Sed1  RU-7
	NOV11  Sed1  RU-8
	NOV11  Sed2  RU-9
	NOV11  Sed2  RU-10

	8[CL2]
	0.25
	0.62
	0.13
	0.28
	0.26

	18[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	16[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	26[CL3]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	25[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(31+28)[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	0.27

	33[CL3]
	0.06
	0.08
	0.08
	<0.05
	<0.05

	52[CL4]
	<0.15
	0.61
	<0.15
	<0.15
	<0.15

	49[CL4]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	47[CL4]
	0.10
	0.18
	0.18
	0.46
	0.22

	44[CL4]
	0.14
	0.11
	0.19
	0.12
	0.11

	37[CL3]
	0.13
	<0.05
	<0.05
	0.12
	<0.05

	41[CL4]
	<0.05
	0.07
	<0.05
	<0.05
	<0.05

	74[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	70[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	66[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	95[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	60[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	 101[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	99[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	97[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	87[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	110[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	151[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	135[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	118[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	149[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	146[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	153[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	105[CL5]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	141[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	138[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	126[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	187[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	183[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(128+167)[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	174[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	177[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	171[CL7]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	201[CL8]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	180[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	170[CL7]
	<0.05
	<0.05
	<0.05
	0.06
	<0.05

	199[CL8]
	<0.05
	<0.05
	<0.05
	<0.05
	0.07

	(196+203)[CL8]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	189[CL7]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	195[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	194[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	206[CL9]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	209[CL10]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	Sum of PCBs
	0.68
	1.67
	0.58
	1.05
	0.92


Table 1.1.3 
The content of polychlorinated biphenyls in bottom sediment samples, μg/kg

	PCB congener ↓
	Customer’s sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	8[CL2]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	18[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	16[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	26[CL3]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	25[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(31+28)[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	33[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	52[CL4]
	<0.15
	<0.15
	<0.15
	0.32
	<0.15

	49[CL4]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	47[CL4]
	0.09
	<0.05
	<0.05
	0.08
	<0.05

	44[CL4]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	37[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	41[CL4]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	74[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	70[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	66[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	95[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	60[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	101[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	99[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	97[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	87[CL5]
	<0.10
	<0.10
	<0.10
	0.14
	<0.10

	110[CL5]
	<0.10
	<0.10
	0.13
	<0.10
	0.10

	151[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	135[CL6]
	<0.05
	<0.05
	0.05
	<0.05
	<0.05

	118[CL5]
	<0.10
	<0.10
	<0.10
	0.20
	<0.10

	149[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	146[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	153[CL6]
	<0.05
	<0.05
	0.07
	0.13
	0.16

	105[CL5]
	0.07
	<0.05
	0.14
	0.20
	0.15

	141[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	138[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	0.12

	126[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	187[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	183[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(128+167)[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	174[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	177[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	171[CL7]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	201[CL8]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	180[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	170[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	199[CL8]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(196+203)[CL8]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	189[CL7]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	195[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	194[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	206[CL9]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	209[CL10]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	Sum of PCBs
	0.16
	-
	0.38
	1.08
	0.53


Table 1.1.4. 
The content of polychlorinated biphenyls in bottom sediment samples, μg/kg

	PCB congener ↓
	Customer’s sample code:

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	8[CL2]
	<0.05
	<0.05
	0.10
	0.05
	<0.05
	<0.05

	18[CL3]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	16[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	26[CL3]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	25[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(31+28)[CL3]
	<0.10
	0.16
	<0.10
	<0.10
	<0.10
	<0.10

	33[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	52[CL4]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	49[CL4]
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15
	<0.15

	47[CL4]
	<0.05
	<0.05
	<0.05
	<0.05
	0.06
	<0.05

	44[CL4]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	37[CL3]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	0.06

	41[CL4]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	74[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	70[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	66[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	95[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	60[CL4]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	101[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	99[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	97[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	87[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	110[CL5]
	<0.10
	0.15
	<0.10
	0.13
	0.14
	<0.10

	151[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	135[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	118[CL5]
	<0.10
	0.11
	<0.10
	<0.10
	0.15
	0.14

	149[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10]

	146[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	153[CL6]
	0.08
	0.08
	<0.05
	0.08
	0.11
	0.08

	105[CL5]
	0.08
	0.14
	0.07
	0.05
	0.16
	0.09

	141[CL6]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	138[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	0.18
	<0.10

	126[CL5]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	187[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	183[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	(128+167)[CL6]
	<0.10
	<0.10
	<0.10
	<0.10
	0.11
	<0.10

	174[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	177[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	171[CL7]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	201[CL8]
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	180[CL7]
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05

	170[CL7]
	<0.05
	0.09
	<0.05
	<0.05
	<0.05
	<0.05

	199[CL8]
	<0.05
	0.06
	<0.05
	<0.05
	<0.05
	<0.05

	(196+203)[CL8]
	<0.05
	0.07
	<0.05
	<0.05
	<0.05
	<0.05

	189[CL7]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	195[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	194[CL8]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	206[CL9]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	209[CL10]
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07
	<0.07

	Sum of PCBs
	0.16
	0.85
	0.17
	0.31
	0.91
	0.37


Table 1.1.5 

The content of polychlorinated biphenyls in bottom sediment samples, μg/kg

	PCB congener ↓
	Customer’s sample code:

	
	7
	10
	11
	14

	8[CL2]
	<0.05
	<0.05
	0.08
	<0.05

	18[CL3]
	<0.10
	<0.10
	<0.10
	<0.10

	16[CL3]
	<0.05
	<0.05
	<0.05
	<0.05

	26[CL3]
	<0.15
	<0.15
	<0.15
	<0.15

	25[CL3]
	<0.05
	<0.05
	<0.05
	<0.05

	(31+28)[CL3]
	<0.10
	<0.10
	<0.10
	<0.10

	33[CL3]
	<0.05
	<0.05
	<0.05
	<0.05

	52[CL4]
	<0.15
	<0.15
	<0.15
	<0.15

	49[CL4]
	<0.15
	<0.15
	<0.15
	<0.15

	47[CL4]
	<0.05
	<0.05
	<0.05
	<0.05

	44[CL4]
	<0.05
	<0.05
	<0.05
	<0.05

	37[CL3]
	<0.05
	<0.05
	<0.05
	<0.05

	41[CL4]
	<0.05
	<0.05
	<0.05
	<0.05

	74[CL4]
	<0.10
	<0.10
	<0.10
	<0.10

	70[CL4]
	<0.10
	<0.10
	<0.10
	<0.10

	66[CL4]
	<0.10
	<0.10
	<0.10
	<0.10

	95[CL5]
	<0.10
	<0.10
	<0.10
	<0.10

	60[CL4]
	<0.10
	<0.10
	<0.10
	<0.10

	101[CL5]
	<0.10
	<0.10
	<0.10
	<0.10

	99[CL5]
	<0.10
	<0.10
	<0.10
	<0.10

	97[CL5]
	<0.10
	<0.10
	<0.10
	<0.10

	87[CL5]
	<0.10
	<0.10
	<0.10
	<0.10

	110[CL5]
	<0.10
	<0.10
	<0.10
	<0.10

	151[CL6]
	<0.05
	<0.05
	<0.05
	<0.05

	135[CL6]
	<0.05
	<0.05
	<0.05
	<0.05

	118[CL5]
	<0.10
	<0.10
	0.14
	0.11

	149[CL6]
	<0.05
	<0.05
	<0.05
	<0.05

	146[CL6]
	<0.05
	<0.05
	<0.05
	0.06

	153[CL6]
	<0.05
	<0.05
	0.07
	0.09

	105[CL5]
	<0.05
	<0.05
	<0.05
	<0.05

	141[CL6]
	<0.10
	<0.10
	<0.10
	<0.10

	138[CL6]
	<0.10
	<0.10
	<0.10
	<0.10

	126[CL5]
	<0.05
	<0.05
	<0.05
	<0.05

	187[CL7]
	<0.05
	<0.05
	<0.05
	<0.05

	183[CL7]
	<0.10
	<0.10
	<0.10
	<0.10

	(128+167)[CL6]
	<0.05
	<0.05
	<0.05
	<0.05

	174[CL7]
	<0.05
	<0.05
	<0.05
	<0.05

	177[CL7]
	<0.10
	<0.10
	<0.10
	<0.10

	171[CL7]
	<0.10
	<0.10
	<0.10
	<0.10

	201[CL8]
	<0.05
	<0.05
	<0.05
	<0.05

	180[CL7]
	<0.05
	<0.05
	<0.05
	<0.05

	170[CL7]
	<0.05
	<0.05
	<0.05
	<0.05

	199[CL8]
	<0.05
	<0.05
	<0.05
	<0.05

	(196+203)[CL8]
	<0.07
	<0.07
	<0.07
	<0.07

	189[CL7]
	<0.07
	<0.07
	<0.07
	<0.07

	195[CL8]
	<0.07
	<0.07
	<0.07
	<0.07

	194[CL8]
	<0.07
	<0.07
	<0.07
	<0.07

	206[CL9]
	<0.07
	<0.07
	<0.07
	<0.07

	209[CL10]
	<0.07
	<0.07
	<0.07
	<0.07

	Sum of PCBs
	-
	-
	0.29
	0.26


Table 1.1.6. 
The content of polychlorinated biphenyls in bottom sediment samples, μg/kg

	PCB congener ↓
	Customer’s sample code:

	
	18
	20
	Lagan-R

	8[CL2]
	<0.05
	0.06
	0.07

	18[CL3]
	<0.10
	<0.10
	<0.10

	16[CL3]
	<0.05
	<0.05
	<0.05

	26[CL3]
	<0.15
	<0.15
	<0.15

	25[CL3]
	<0.05
	<0.05
	<0.05

	(31+28)[CL3]
	<0.10
	<0.10
	<0.10

	33[CL3]
	<0.05
	<0.05
	<0.05

	52[CL4]
	<0.15
	<0.15
	0.50

	49[CL4]
	<0.15
	<0.15
	<0.15

	47[CL4]
	<0.05
	<0.05
	0.11

	44[CL4]
	<0.05
	<0.05
	0.20

	37[CL3]
	<0.05
	<0.05
	0.08

	41[CL4]
	<0.05
	<0.05
	0.13

	74[CL4]
	<0.10
	<0.10
	0.17

	70[CL4]
	<0.10
	<0.10
	0.42

	66[CL4]
	<0.10
	<0.10
	0.25

	95[CL5]
	<0.10
	<0.10
	0.45

	60[CL4]
	<0.10
	<0.10
	0.19

	101[CL5]
	<0.10
	<0.10
	0.94

	99[CL5]
	<0.10
	<0.10
	0.44

	97[CL5]
	<0.10
	<0.10
	0.31

	87[CL5]
	<0.10
	<0.10
	0.72

	110[CL5]
	<0.10
	<0.10
	0.86

	151[CL6]
	<0.05
	<0.05
	0.17

	135[CL6]
	<0.05
	<0.05
	0.13

	118[CL5]
	<0.10
	0.10
	1.47

	149[CL6]
	<0.05
	<0.05
	0.05

	146[CL6]
	0.06
	<0.05
	0.44

	153[CL6]
	0.06
	0.05
	0.65

	105[CL5]
	<0.05
	<0.05
	0.09

	141[CL6]
	0.11
	<0.10
	0.75

	138[CL6]
	<0.10
	<0.10
	0.10

	126[CL5]
	<0.05
	<0.05
	<0.05

	187[CL7]
	<0.05
	<0.05
	<0.05

	183[CL7]
	<0.10
	<0.10
	0.30

	(128+167)[CL6]
	<0.05
	<0.05
	<0.05

	174[CL7]
	<0.05
	<0.05
	<0.05

	177[CL7]
	<0.10
	<0.10
	0.18

	171[CL7]
	<0.10
	<0.10
	<0.10

	201[CL8]
	0.07
	<0.05
	0.09

	180[CL7]
	<0.05
	<0.05
	0.07

	170[CL7]
	<0.05
	<0.05
	<0.05

	199[CL8]
	<0.05
	<0.05
	<0.05

	(196+203)[CL8]
	<0.07
	<0.07
	<0.07

	189[CL7]
	<0.07
	<0.07
	<0.07

	195[CL8]
	<0.07
	<0.07
	<0.07

	194[CL8]
	<0.07
	<0.07
	<0.07

	206[CL9]
	<0.07
	<0.07
	<0.07

	209[CL10]
	<0.07
	<0.07
	<0.07

	Sum of PCBs
	0.30
	0.21
	10.34


1.2. Organochlorine pesticides (OCPs)

Table 1.2.1 

The content of organochlorine pesticides in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV8  Sed1

RU-1
	NOV8  Sed1

RU-2
	NOV8  Sed1

RU-3
	NOV8  Sed1

RU-4
	NOV10  Sed1 

 RU-5

	Hexachlorobenzene
	0.13
	0.09
	0.13
	0.10
	0.32

	α-HCH
	0.13
	0.07
	0.12
	0.67
	0.33

	β-HCH
	0.15
	0.08
	0.16
	0.26
	0.08

	γ-HCH
	0.04
	0.03
	0.02
	0.12
	0.02

	 δ-HCH
	na
	na
	na
	na
	na

	Heptachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Heptachlor epoxide
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Aldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Dieldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Endrin
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	Oxychlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	trans-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	α - Endosulfan  
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	β - Endosulfan
	<0.04
	<0.04
	<0.04
	<0.04
	<0.04

	Endosulfan Sulfate
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	2, 4΄-DDE
	0.04
	0.01
	0.05
	0.02
	<0.01

	4, 4΄-DDE
	0.91
	0.73
	0.53
	1.04
	1.41

	DDMU
	0.13
	0.04
	<0.01
	0.18
	0.29

	2, 4΄-DDD
	<0.01
	0.07
	0.05
	0.05
	0.24

	4, 4΄-DDD
	0.16
	0.13
	0.12
	0.14
	0.62

	2, 4΄-DDT
	0.09
	<0.01
	<0.01
	0.16
	0.05

	4, 4΄-DDT
	0.17
	0.07
	0.05
	0.63
	0.47

	trans-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Methoxychlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Mirex
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02


Table 1.2.2.

The content of organochlorine pesticides in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV10  Sed2 

RU-6
	NOV11  Sed1 

RU-7
	NOV11  Sed1 

RU-8
	NOV11  Sed2 

RU-9
	NOV11  Sed2 

RU-10

	Hexachlorobenzene
	0.18
	0.28
	0.33
	0.09
	0.05

	α-HCH
	0.35
	0.18
	0.11
	0.20
	0.06

	β-HCH
	0.40
	0.12
	0.23
	0.31
	0.09

	γ-HCH
	0.07
	0.12
	0.01
	0.03
	0.05

	 δ-HCH
	na
	na
	na
	na
	na

	Heptachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Heptachlor epoxide
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Aldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Dieldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Endrin
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	Oxychlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	trans-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	α - Endosulfan  
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	β - Endosulfan
	<0.04
	<0.04
	<0.04
	<0.04
	<0.04

	Endosulfan Sulfate
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	2, 4΄-DDE
	<0.01
	0.09
	<0.01
	<0.01
	0.13

	4, 4΄-DDE
	1.09
	0.96
	0.80
	1.11
	0.62

	DDMU
	0.16
	<0.01
	<0.01
	<0.01
	0.03

	2, 4΄-DDD
	0.14
	0.05
	0.12
	0.09
	0.03

	4, 4΄-DDD
	0.59
	0.44
	0.31
	0.47
	0.24

	2, 4΄-DDT
	<0.01
	0.06
	<0.01
	<0.01
	<0.01

	4, 4΄-DDT
	0.83
	0.10
	0.15
	0.30
	0.11

	trans-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01
	0.01

	cis-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Methoxychlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Mirex
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02


Table 1.2.3.

The content of organochlorine pesticides in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	Hexachlorobenzene
	0.20
	0.15
	0.19
	0.14
	0.15

	α-HCH
	<0.01
	<0.01
	0.05
	0.05
	0.06

	β-HCH
	<0.01
	<0.01
	<0.01
	0.21
	0.19

	γ-HCH
	<0.01
	<0.01
	<0.01
	0.10
	0.05

	 δ-HCH
	na
	na
	na
	na
	na

	Heptachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Heptachlor epoxide
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Aldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Dieldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Endrin
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	Oxychlordane
	<0.01
	<0.01
	0.02
	<0.01
	<0.01

	trans-Chlordane
	0.10
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	α - Endosulfan  
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	β - Endosulfan
	<0.04
	<0.04
	<0.04
	<0.04
	<0.04

	Endosulfan Sulfate
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	2, 4΄-DDE
	<0.01
	<0.01
	<0.01
	<0.01
	0.04

	4, 4΄-DDE
	0.97
	0.29
	0.06
	0.03
	0.25

	DDMU
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	2, 4΄-DDD
	<0.01
	<0.01
	<0.01
	0.07
	0.07

	4, 4΄-DDD
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	2, 4΄-DDT
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	4, 4΄-DDT
	<0.01
	<0.01
	<0.01
	<0.01
	0.05

	trans-Nonachlor
	<0.01
	<0.01
	0.02
	<0.01
	<0.01

	cis-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Methoxychlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Mirex
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02


Table 1.2.4.

The content of organochlorine pesticides in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	Hexachlorobenzene
	0.15
	0.09
	0.19
	0.16
	0.10
	0.21

	α-HCH
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	β-HCH
	0.15
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	γ-HCH
	0.11
	0.10
	0.04
	0.06
	<0.01
	<0.01

	 δ-HCH
	na
	na
	na
	na
	na
	na

	Heptachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Heptachlor epoxide
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Aldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Dieldrin
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02

	Endrin
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	Oxychlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	trans-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	α - Endosulfan  
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	β - Endosulfan
	<0.04
	<0.04
	<0.04
	<0.04
	<0.04
	<0.04

	Endosulfan Sulfate
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03
	<0.03

	2, 4΄-DDE
	0.03
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	4, 4΄-DDE
	<0.01
	<0.01
	<0.01
	0.02
	<0.01
	<0.01

	DDMU
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	2, 4΄-DDD
	0.05
	<0.01
	<0.01
	0.05
	<0.01
	<0.01

	4, 4΄-DDD
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	2, 4΄-DDT
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	4, 4΄-DDT
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	trans-Nonachlor
	0.02
	0.01
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Methoxychlor
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01

	Mirex
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02
	<0.02


Table 1.2.5.

The content of organochlorine pesticides in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	7
	10
	11
	14

	Hexachlorobenzene
	<0.01
	<0.01
	<0.01
	<0.01

	α-HCH
	0.01
	0.01
	0.05
	0.02

	β-HCH
	<0.01
	<0.01
	0.01
	0.03

	γ-HCH
	<0.01
	<0.01
	0.04
	<0.01

	 δ-HCH
	na
	na
	na
	na

	Heptachlor
	<0.01
	<0.01
	<0.01
	<0.01

	Heptachlor epoxide
	<0.01
	<0.01
	<0.01
	<0.01

	Aldrin
	<0.02
	<0.02
	<0.02
	<0.02

	Dieldrin
	<0.02
	<0.02
	<0.02
	<0.02

	Endrin
	<0.03
	<0.03
	<0.03
	<0.03

	Oxychlordane
	<0.01
	<0.01
	<0.01
	<0.01

	trans-Chlordane
	<0.01
	<0.01
	<0.01
	0.01

	cis-Chlordane
	<0.01
	<0.01
	<0.01
	<0.01

	α - Endosulfan  
	<0.03
	<0.03
	<0.03
	<0.03

	β - Endosulfan
	<0.04
	<0.04
	<0.04
	<0.04

	Endosulfan Sulfate
	<0.03
	<0.03
	<0.03
	<0.03

	2, 4΄-DDE
	0.03
	0.01
	0.04
	<0.01

	4, 4΄-DDE
	0.02
	0.14
	0.07
	0.15

	DDMU
	<0.01
	<0.01
	<0.01
	 0.02

	2, 4΄-DDD
	0.01
	0.01
	0.02
	0.25

	4, 4΄-DDD
	0.04
	0.08
	0.12
	0.55

	2, 4΄-DDT
	<0.01
	<0.01
	<0.01
	0.03

	4, 4΄-DDT
	0.03
	0.19
	0.07
	0.37

	trans-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01

	cis-Nonachlor
	<0.01
	<0.01
	<0.01
	<0.01

	Methoxychlor
	<0.01
	<0.01
	<0.01
	<0.01

	Mirex
	<0.02
	<0.02
	<0.02
	<0.02


Table 1.2.6.

The content of organochlorine pesticides in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	18
	20
	Lagan-R

	Hexachlorobenzene
	0.01
	0.03
	0.04

	α-HCH
	0.02
	0.02
	0.02

	β-HCH
	<0.01
	<0.01
	0.03

	γ-HCH
	<0.01
	<0.01
	<0.01

	 δ-HCH
	na
	na
	na

	Heptachlor
	<0.01
	<0.01
	<0.01


	Heptachlor epoxide
	<0.01
	<0.01
	<0.01

	Aldrin
	<0.02
	<0.02
	<0.02

	Dieldrin
	<0.02
	<0.02
	<0.02

	Endrin
	<0.03
	<0.03
	<0.03

	Oxychlordane
	<0.01
	<0.01
	<0.01

	trans-Chlordane
	<0.01
	0.04
	0.04

	cis-Chlordane
	<0.01
	<0.01
	<0.01

	α - Endosulfan  
	<0.03
	<0.03
	<0.03

	β - Endosulfan
	<0.04
	<0.04
	<0.04

	Endosulfan Sulfate
	<0.03
	<0.03
	<0.03

	2, 4΄-DDE
	<0.01
	0.03
	<0.01

	4, 4΄-DDE
	0.22
	0.09
	0.06

	DDMU
	<0.01
	 0.01
	<0.01

	2, 4΄-DDD
	0.08
	0.02
	<0.01

	4, 4΄-DDD
	0.22
	0.10
	0.11

	2, 4΄-DDT
	<0.01
	<0.01
	<0.01

	4, 4΄-DDT
	0.28
	0.07
	0.32

	trans-Nonachlor
	<0.01
	<0.01
	<0.01

	cis-Nonachlor
	<0.01
	<0.01
	<0.01

	Methoxychlor
	<0.01
	<0.01
	<0.01

	Mirex
	<0.02
	<0.02
	<0.02


1.3. Polycyclic aromatic hydrocarbons (PAHs)

Table 1.3.1.
The content of polycyclic aromatic hydrocarbons in bottom sediment samples, μg/kg

	Compound ↓
	Customer’s sample code:

	
	NOV8  Sed1  RU-1
	NOV8  Sed1  RU-2
	NOV8  Sed1  RU-3
	NOV8  Sed1  RU-4
	NOV10  Sed1  RU-5

	Naphthalene
	6.43
	4.28
	7.44
	46.4
	11.7

	1-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	89.5
	<0.3 

	2-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	92.8
	<0.3

	C2-Naphthalenes
	60.1
	26.5
	26.2
	198.0
	<0.3

	C3-Naphthalenes
	<0.3
	<0.3
	<0.3
	188.0
	<0.3

	C4-Naphthalenes
	<0.3
	<0.3
	<0.3
	33.8
	<0.3

	Acenaphthylene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Acenaphthene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Fluorene
	<0.3
	<0.3
	<0.3
	12.2
	<0.3

	  C1-Fluorenes
	<0.3
	<0.3
	<0.3
	41.4
	<0.3

	  C2-Fluorenes
	<0.3
	<0.3
	<0.3
	71.7
	<0.3

	  C3-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3 
	<0.3

	Phenanthrene
	5.68
	5.37
	6.71
	72.7
	17.4

	Anthracene
	0.47
	0.36
	0.42
	4.11
	0.96

	C1-Phenanthrenes/Anthracenes
	<0.3
	<0.3 
	20.6
	115.0
	64.4

	C2-Phenanthrenes/Anthracenes
	<0.3
	16.5
	32.6
	91.6
	82.5

	C3-Phenanthrenes/Anthracenes
	<0.3
	12.9
	11.6
	52.7
	111.0

	C4-Phenanthrenes/Anthracenes
	<0.3
	<0.3 
	11.7
	7.28
	37.4

	Dibenzothiophene
	<0.3 
	<0.3 
	<0.3 
	4.28
	6.09

	  C1-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	  C2-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	 C3-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	 C4-Dibenzothiophenes
	<0.3 
	<0.3 
	<0.3 
	<0.3 
	<0.3 

	Fluoranthene
	12.9
	6.91
	5.38
	7.10
	12.8

	Pyrene
	13.7
	6.18
	7.33
	11.3
	14.1

	Retene
	<0.3 
	<0.3 
	<0.3 
	5.6
	<0.3 

	C1-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	40.8
	36.0

	C2-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	34.0
	<0.3 

	C3-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	20.2
	<0.3 

	Benzo(a)anthracene
	5.64
	2.72
	5.14
	12.0
	8.80

	Chrysene
	9.11
	2.88
	4.07
	13.1
	5.85

	C1-Chrysenes
	<0.5 
	<0.5
	<0.5
	<0.5
	<0.5

	C2-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C3-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	Benzo(b+j)fluoranthene
	5.72
	2.65
	2.81
	6.84
	<0.6 

	Benzo(k)fluoranthene
	5.46
	3.16
	2.01
	4.66
	<0.6 

	Benzo(e)pyrene
	6.49
	3.01
	2.39
	11.1
	<0.7 

	Benzo(a)pyrene
	<0.7 
	<0.7 
	<0.7 
	<0.7 
	<0.7 

	Perylene
	24.9
	13.0
	47.2
	8.47
	130.0

	Indeno(1,2,3-cd)pyrene
	<1.0 
	<1.0 
	<1.0 
	<1.0 
	<1.0 

	Dibenzo(a,h)anthracene
	<1.0 
	<1.0 
	<1.0 
	<1.0 
	<1.0 

	Benzo(g,h,i)perylene
	<1.0 
	<1.0 
	<1.0 
	<1.0 
	<1.0 


Table 1.3.2.

The content of polycyclic aromatic hydrocarbons in bottom sediment samples, μg/kg

	Compound ↓
	Customer’s sample code:

	
	NOV10  Sed2  RU-6
	NOV11  Sed1  RU-7
	NOV11  Sed1  RU-8
	NOV11  Sed2  RU-9
	NOV11  Sed2  RU-10

	Naphthalene
	11.3
	13.8
	10.0
	7.50
	4.60

	1-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	2-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Naphthalenes
	62.9
	39.8
	32.1
	30.3
	25.1

	C3-Naphthalenes
	142.0
	<0.3 
	51.8
	<0.3
	<0.3

	C4-Naphthalenes
	115.0
	<0.3 
	<0.3 
	<0.30
	<0.3 

	Acenaphthylene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Acenaphthene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Fluorene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Fluorenes
	33.0
	<0.3
	<0.3
	<0.30
	<0.3

	C2-Fluorenes
	17.5
	<0.3
	<0.3
	9.40
	<0.3

	C3-Fluorenes
	<0.30
	<0.3
	<0.3
	<0.3
	<0.3

	Phenanthrene
	21.7
	9.12
	9.50
	10.0
	5.50

	Anthracene
	1.17
	0.88
	0.56
	0.42
	0.32

	C1-Phenanthrenes/Anthracenes
	67.4
	28.4
	33.0
	27.9
	15.7

	C2-Phenanthrenes/Anthracenes
	94.6
	31.1
	37.1
	37.9
	19.8

	C3-Phenanthrenes/Anthracenes
	63.7
	22.6
	62.5
	31.4
	12.9

	C4-Phenanthrenes/Anthracenes
	26.8
	14.4
	14.3
	14.2
	<0.30

	Dibenzothiophene
	4.96
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Dibenzothiophenes
	4.50
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Dibenzothiophenes
	<0.3 
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Dibenzothiophenes
	<0.3 
	<0.3
	<0.3
	<0.3
	<0.3

	 C4-Dibenzothiophenes
	<0.3 
	<0.3 
	<0.3 
	<0.3
	<0.3 

	Fluoranthene
	9.98
	12.8
	9.00
	6.80
	4.90

	Pyrene
	13.3
	12.2
	12.5
	7.10
	6.30

	Retene
	1.6  
	<0.3 
	<0.3 
	<0.3
	<0.3 

	C1-Fluoranthenes/Pyrenes
	38.4
	<0.3
	<0.3
	10.1
	<0.3

	C2-Fluoranthenes/Pyrenes
	38.9
	<0.3
	<0.3
	<0.3 
	<0.3

	C3-Fluoranthenes/Pyrenes
	<0.3 
	<0.3
	<0.3
	<0.3 
	<0.3

	Benzo(a)anthracene
	7.53
	7.03
	<0.5 
	4.00
	<0.5 

	Chrysene
	10.5
	10.0
	<0.5
	<0.5
	<0.5

	C1-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C2-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C3-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	Benzo(b+j)fluoranthene
	3.01
	<0.6
	<0.6
	<0.6
	<0.6

	Benzo(k)fluoranthene
	2.88
	<0.6
	<0.6
	<0.6
	<0.6

	Benzo(e)pyrene
	5.70
	<0.7
	<0.7
	<0.7
	<0.7

	Benzo(a)pyrene
	<0.7 
	<0.7
	<0.7
	<0.7
	<0.7

	Perylene
	163.0
	69.8
	59.4
	38.0
	<1.0 

	Indeno(1,2,3-cd)pyrene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Dibenzo(a,h)anthracene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Benzo(g,h,i)perylene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0


Table 1.3.3.

The content of polycyclic aromatic hydrocarbons in bottom sediment samples, μg/kg

	Compound ↓
	Customer’s sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	Naphthalene
	<3.0 
	<3.0 
	<3.0 
	<3.0 
	<3.0 


	1-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	2-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Naphthalenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Naphthalenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C4-Naphthalenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Acenaphthylene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Acenaphthene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Fluorene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Phenanthrene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Anthracene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C4-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Dibenzothiophene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	 C4-Dibenzothiophenes
	<0.3 
	<0.3 
	<0.3 
	<0.3
	<0.3 

	Fluoranthene
	<0.3 
	<0.3 
	8.89
	<0.3 
	<0.3 

	Pyrene
	<0.3 
	<0.3 
	6.20
	<0.3 
	<0.3 

	Retene
	<0.3
	<0.3 
	<0.3 
	<0.3
	<0.3 

	C1-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Benzo(a)anthracene
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	Chrysene
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C1-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C2-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C3-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	Benzo(b+j)fluoranthene
	<0.6
	<0.6
	<0.6
	<0.6
	<0.6

	Benzo(k)fluoranthene
	<0.6
	<0.6
	<0.6
	<0.6
	<0.6

	Benzo(e)pyrene
	<0.7
	<0.7
	<0.7
	<0.7
	<0.7

	Benzo(a)pyrene
	<0.7
	<0.7
	<0.7
	<0.7
	<0.7

	Perylene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Indeno(1,2,3-cd)pyrene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Dibenzo(a,h)anthracene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Benzo(g,h,i)perylene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0


Table 1.3.4.

The content of polycyclic aromatic hydrocarbons in bottom sediment samples, μg/kg

	Compound ↓
	Customer’s sample code:

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	Naphthalene
	<3.0 
	<3.0 
	<3.0 
	<3.0 
	<3.0 
	<3.0 

	1-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	2-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Naphthalenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Naphthalenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C4-Naphthalenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Acenaphthylene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Acenaphthene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Fluorene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Phenanthrene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Anthracene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C4-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Dibenzothiophene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	 C4-Dibenzothiophenes
	<0.3 
	<0.3 
	<0.3 
	<0.3
	<0.3 
	<0.3

	Fluoranthene
	0.99
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Pyrene
	2.29
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Retene
	<0.3
	<0.3 
	<0.3 
	<0.3
	<0.3 
	<0.3

	C1-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Benzo(a)anthracene
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	Chrysene
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C1-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C2-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	C3-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5
	<0.5

	Benzo(b+j)fluoranthene
	<0.6
	<0.6
	<0.6
	<0.6
	<0.6
	<0.6

	Benzo(k)fluoranthene
	<0.6
	<0.6
	<0.6
	<0.6
	<0.6
	<0.6

	Benzo(e)pyrene
	<0.7
	<0.7
	<0.7
	<0.7
	<0.7
	<0.7

	Benzo(a)pyrene
	<0.7
	<0.7
	<0.7
	<0.7
	<0.7
	<0.7

	Perylene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Indeno(1,2,3-cd)pyrene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Dibenzo(a,h)anthracene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Benzo(g,h,i)perylene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0


Table 1.3.5.

The content of polycyclic aromatic hydrocarbons in bottom sediment samples, μg/kg

	Compound ↓
	Customer’s sample code:

	
	7
	10
	11
	14
	18
	20
	Lagan-R

	Naphthalene
	<3.0 
	<3.0 
	<3.0 
	<3.0 
	<3.0 
	<3.0 
	<3.0 

	1-Methylnaphthalene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	2-Methylnaphthalene
	<0.3
	<0.3
	0.80
	<0.3 
	0.55
	0.50
	<0.3 

	C2-Naphthalenes
	4.04
	<0.30
	12.1
	2.65
	4.30
	3.85
	1.24

	C3-Naphthalenes
	<0.3
	<0.3
	<0.3
	3.7 
	2.96
	<0.3
	<0.3

	C4-Naphthalenes
	<0.3
	<0.3
	<0.30
	3.93
	<0.30
	<0.3
	<0.3

	Acenaphthylene
	<0.3
	<0.3
	0.36
	0.44
	0.69
	<0.3
	<0.3

	Acenaphthene
	<0.3
	<0.3
	<0.30
	<0.30
	0.36
	<0.3
	<0.3

	Fluorene
	<0.3
	<0.3
	0.31
	<0.30
	0.43
	<0.3
	<0.3

	C1-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Fluorenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Phenanthrene
	0.39
	<0.3
	1.22
	0.88
	2.46
	0.63
	0.53

	Anthracene
	<0.30
	<0.3
	0.37
	0.35
	0.80
	<0.30
	<0.30

	C1-Phenanthrenes/Anthracenes
	0.76
	<0.3
	1.77
	1.83
	2.04
	0.69
	0.41

	C2-Phenanthrenes/Anthracenes
	1.06
	<0.3
	2.53
	4.43
	4.05
	2.42
	<0.3 

	C3-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3 
	5.32
	1.50
	1.33
	<0.3 

	C4-Phenanthrenes/Anthracenes
	<0.3
	<0.3
	<0.3 
	0.40
	0.31
	<0.3 
	<0.3 

	Dibenzothiophene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C1-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C2-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	C3-Dibenzothiophenes
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	 C4-Dibenzothiophenes
	<0.3 
	<0.3 
	<0.3 
	<0.3
	<0.3 
	<0.3
	<0.3

	Fluoranthene
	0.53
	3.25
	1.53
	2.40
	7.27
	0.87
	0.79

	Pyrene
	0.59
	4.02
	1.37
	2.11
	6.03
	0.73
	0.78

	Retene
	<0.3
	<0.3 
	<0.3 
	<0.3
	<0.3 
	<0.3
	<0.3

	C1-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	1.63
	4.91
	<0.3 
	<0.3 

	C2-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	3.77
	<0.3
	<0.3
	<0.3

	C3-Fluoranthenes/Pyrenes
	<0.3
	<0.3
	<0.3
	2.98
	<0.3
	<0.3
	<0.3

	Benzo(a)anthracene
	<0.5
	<0.5
	<0.5
	<0.5
	0.99
	<0.5 
	<0.5 

	Chrysene
	0.96
	<0.5 
	<0.5 
	2.91
	6.61
	1.32
	<0.5 

	C1-Chrysenes
	<0.5
	<0.5
	<0.5
	1.87
	<0.5
	<0.5
	<0.5

	C2-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5 
	<0.5
	<0.5
	<0.5

	C3-Chrysenes
	<0.5
	<0.5
	<0.5
	<0.5 
	<0.5
	<0.5
	<0.5

	Benzo(b+j)fluoranthene
	0.80
	<0.6 
	<0.6 
	1.34
	3.11
	<0.6 
	<0.6

	Benzo(k)fluoranthene
	<0.6 
	<0.6 
	<0.6 
	1.28
	1.49
	<0.6 
	<0.6 

	Benzo(e)pyrene
	<0.7
	<0.7
	<0.7
	1.52
	2.36
	<0.7
	<0.7

	Benzo(a)pyrene
	<0.7
	<0.7
	<0.7
	<0.7 
	3.18
	<0.7
	<0.7

	Perylene
	2.37
	<1.0 
	<1.0 
	6.97
	3.95
	3.53
	<1.0 

	Indeno(1,2,3-cd)pyrene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Dibenzo(a,h)anthracene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	Benzo(g,h,i)perylene
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0


1.4. Polychlorinated dibenzo-p-dioxins and dibenzofurans

  Table 1.4.1

The content of polychlorinated dibenzo-p-dioxins and dibenzofurans in bottom sediment samples

	Sample code:
	СЕР 2005 NOV8 Sed1 RU-1
	Matrix
	Bottom sediments

	Analyte
	Toxicity equivalency factor, TEF
	Results of analyses

	
	
	Concentration, pg/g
	Toxic equivalency quantity, TEQ, pg/g

	2,3,7,8-TCDD
	1.0
	n.d.
	-

	1,2,3,7,8-PnCDD
	1.0
	n.d.
	-

	1,2,3,4,7,8-HcCDD
	0.1
	0.47
	0.047

	1,2,3,6,7,8-HcCDD
	0.1
	0.58
	0.058

	1,2,3,7,8,9-HcCDD
	0.1
	0.46
	0.046

	1,2,3,4,6,7,8-HpCDD
	0.01
	3.2
	0.032

	OCDD
	0.0001
	13.5
	  0.00135

	2,3,7,8-TCDF
	0.1
	0.17
	0.017

	1,2,3,7,8-PnCDF
	0.05
	0.26
	0.013

	2,3,4,7,8-PnCDF
	0.5
	0.39
	0.195

	1,2,3,4,7,8-HcCDF
	0.1
	0.67
	0.067

	1,2,3,6,7,8-HcCDF
	0.1
	0.42
	0.042

	2,3,4,6,7,8-HcCDF
	0.1
	0.36
	0.036

	1,2,3,7,8,9-HcCDF
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDF
	0.01
	1.3
	0.013

	1,2,3,4,7,8,9-HpCDF
	0.01
	n.d.
	-

	OCDF
	0.0001
	n.d.
	-

	Total toxic equivalency quantity, TEQ, pg/g
	0.58

	Other TCDDs
	
	n.d.
	

	Other TCDFs
	
	3.25
	

	Other PnCDDs
	
	n.d.
	

	Other PnCDFs
	
	3.4
	

	Other HcCDDs
	
	4.3
	

	Other HcCDFs
	
	1.71
	

	Other HpCDDs
	
	3.8
	

	Other HpCDFs
	
	0.54
	

	Internal standard
	Detection limit, pg/g
	Recovery, %

	(13С12)2,3,7,8-TCDD
	0.08
	86

	(13С12)2,3,7,8-TCDF
	0.02
	90

	(13С12)1,2,3,7,8-PnCDD
	0.02
	93

	(13С12)1,2,3,7,8-PnCDF
	0.02
	100

	(13С12)1,2,3,6,7,8-HcCDD
	0.02
	99

	(13С12)1,2,3,6,7,8-HcCDF
	0.02
	89

	(13С12)1,2,3,4,6,7,8-HpCDD
	0.02
	91

	(13С12)1,2,3,4,6,7,8-HpCDF
	0.02
	96

	(13С12)OCDD
	0.02
	95


*n.d. – not detectable (below a detection limit)
  Table 1.4.2.

The content of polychlorinated dibenzo-p-dioxins and dibenzofurans in bottom sediment samples

	Sample code:
	СЕР 2005 NOV11 Sed1 RU-7
	Matrix
	Bottom sediments

	Analyzed component
	Toxicity equivalency factor, TEF
	Results of analyses

	
	
	Concentration, pg/g
	Toxic equivalency quantity, TEQ, pg/g

	2,3,7,8-TCDD
	1.0
	n.d.
	-

	1,2,3,7,8-PnCDD
	1.0
	n.d.
	-

	1,2,3,4,7,8-HcCDD
	0.1
	0.40
	           0.04

	1,2,3,6,7,8-HcCDD
	0.1
	0.49
	0.049

	1,2,3,7,8,9-HcCDD
	0.1
	0.32
	0.032

	1,2,3,4,6,7,8-HpCDD
	0.01
	2.2
	0.022

	OCDD
	0.0001
	9.4
	  0.00094

	2,3,7,8-TCDF
	0.1
	0.07
	0.007

	1,2,3,7,8-PnCDF
	0.05
	0.09
	  0.0045

	2,3,4,7,8-PnCDF
	0.5
	0.13
	0.065

	1,2,3,4,7,8-HcCDF
	0.1
	0.23
	0.023

	1,2,3,6,7,8-HcCDF
	0.1
	0.09
	0.009

	2,3,4,6,7,8-HcCDF
	0.1
	0.18
	0.018

	1,2,3,7,8,9-HcCDF
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDF
	0.01
	0.33
	  0.0033

	1,2,3,4,7,8,9-HpCDF
	0.01
	n.d.
	-

	OCDF
	0.0001
	n.d.
	-

	Total toxic equivalency quantity, TEQ, pg/g
	0.28

	Other TCDDs
	
	n.d.
	

	Other TCDFs
	
	1.44
	

	Other PnCDDs
	
	n.d.
	

	Other PnCDFs
	
	1.25
	

	Other HcCDDs
	
	2.2
	

	Other HcCDFs
	
	0.46
	

	Other HpCDDs
	
	2.34
	

	Other HpCDFs
	
	0.16
	

	Internal standard
	Detection limit, pg/g
	Recovery, %

	(13С12)2,3,7,8-TCDD
	0.08
	90

	(13С12)2,3,7,8-TCDF
	0.02
	87

	(13С12)1,2,3,7,8-PnCDD
	0.02
	92

	(13С12)1,2,3,7,8-PnCDF
	0.02
	99

	(13С12)1,2,3,6,7,8-HcCDD
	0.02
	89

	(13С12)1,2,3,6,7,8-HcCDF
	0.02
	88

	(13С12)1,2,3,4,6,7,8-HpCDD
	0.02
	90

	(13С12)1,2,3,4,6,7,8-HpCDF
	0.02
	84

	(13С12)OCDD
	0.02
	96


*n.d. – not detectable (below a detection limit)
   Table 1.4.3.

The content of polychlorinated dibenzo-p-dioxins and dibenzofurans in bottom sediment samples

	Sample code:
	СЕР 2005 NOV11 Sed1 RU-8
	Matrix
	Bottom sediments

	Analyzed component
	Toxicity equivalency factor, TEF
	Results of analyses

	
	
	Concentration, pg/g
	Toxic equivalency quantity, TEQ, pg/g

	2,3,7,8-TCDD
	1.0
	n.d.
	-

	1,2,3,7,8-PnCDD
	1.0
	n.d.
	-

	1,2,3,4,7,8-HcCDD
	0.1
	0.24
	0.024

	1,2,3,6,7,8-HcCDD
	0.1
	0.29
	0.029

	1,2,3,7,8,9-HcCDD
	0.1
	0.32
	0.032

	1,2,3,4,6,7,8-HpCDD
	0.01
	1.61
	  0.0161

	OCDD
	0.0001
	6.4
	  0.00064

	2,3,7,8-TCDF
	0.1
	0.13
	0.013

	1,2,3,7,8-PnCDF
	0.05
	0.07
	  0.0035

	2,3,4,7,8-PnCDF
	0.5
	0.17
	0.085

	1,2,3,4,7,8-HcCDF
	0.1
	0.19
	0.019

	1,2,3,6,7,8-HcCDF
	0.1
	0.09
	0.009

	2,3,4,6,7,8-HcCDF
	0.1
	0.10
	0.010

	1,2,3,7,8,9-HcCDF
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDF
	0.01
	0.30
	0.003

	1,2,3,4,7,8,9-HpCDF
	0.01
	n.d.
	-

	OCDF
	0.0001
	n.d.
	-

	Total toxic equivalency quantity, TEQ, pg/g
	0.25

	Other TCDDs
	
	n.d.
	

	Other TCDFs
	
	1.6
	

	Other PnCDDs
	
	n.d.
	

	Other PnCDFs
	
	1.2
	

	Other HcCDDs
	
	2.0
	

	Other HcCDFs
	
	0.33
	

	Other HpCDDs
	
	1.5
	

	Other HpCDFs
	
	0.14
	

	Internal standard
	Detection limit, pg/g
	Recovery, %

	(13С12)2,3,7,8-TCDD
	0.08
	99

	(13С12)2,3,7,8-TCDF
	0.02
	90

	(13С12)1,2,3,7,8-PnCDD
	0.02
	92

	(13С12)1,2,3,7,8-PnCDF
	0.02
	98

	(13С12)1,2,3,6,7,8-HcCDD
	0.02
	89

	(13С12)1,2,3,6,7,8-HcCDF
	0.02
	90

	(13С12)1,2,3,4,6,7,8-HpCDD
	0.02
	97

	(13С12)1,2,3,4,6,7,8-HpCDF
	0.02
	89

	(13С12)OCDD
	0.02
	93


*n.d. – not detectable (below a detection limit)
   Table 1.4.4.

The content of polychlorinated dibenzo-p-dioxins and dibenzofurans in bottom sediment samples

	Sample code:
	СЕР 2005 NOV12 Sed2 KZ-1
	Matrix
	Bottom sediments

	Analyzed component
	Toxicity equivalency factor, TEF
	Results of analyses

	
	
	Concentration, pg/g
	Toxic equivalency quantity, TEQ, pg/g

	2,3,7,8-TCDD
	1.0
	n.d.
	-

	1,2,3,7,8-PnCDD
	1.0
	n.d.
	-

	1,2,3,4,7,8-HcCDD
	0.1
	n.d.
	-

	1,2,3,6,7,8-HcCDD
	0.1
	n.d.
	-

	1,2,3,7,8,9-HcCDD
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDD
	0.01
	0.11
	0.0011

	OCDD
	0.0001
	0.15
	  0.000015

	2,3,7,8-TCDF
	0.1
	0.02
	          0.002

	1,2,3,7,8-PnCDF
	0.05
	n.d.
	-

	2,3,4,7,8-PnCDF
	0.5
	0.04
	          0.02

	1,2,3,4,7,8-HcCDF
	0.1
	0.03
	          0.003

	1,2,3,6,7,8-HcCDF
	0.1
	0.02
	          0.002

	2,3,4,6,7,8-HcCDF
	0.1
	0.03
	          0.003

	1,2,3,7,8,9-HcCDF
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDF
	0.01
	n.d.
	-

	1,2,3,4,7,8,9-HpCDF
	0.01
	n.d.
	-

	OCDF
	0.0001
	n.d.
	-

	Total toxic equivalency quantity, TEQ, pg/g
	0.031

	Other TCDDs
	
	n.d.
	

	Other TCDFs
	
	1.4
	

	Other PnCDDs
	
	n.d.
	

	Other PnCDFs
	
	0.19
	

	Other HcCDDs
	
	n.d.
	

	Other HcCDFs
	
	0.07
	

	Other HpCDDs
	
	n.d.
	

	Other HpCDFs
	
	n.d.
	

	Internal standard
	Detection limit, pg/g
	Recovery, %

	(13С12)2,3,7,8-TCDD
	0.08
	91

	(13С12)2,3,7,8-TCDF
	0.02
	89

	(13С12)1,2,3,7,8-PnCDD
	0.02
	99

	(13С12)1,2,3,7,8-PnCDF
	0.02
	94

	(13С12)1,2,3,6,7,8-HcCDD
	0.02
	88

	(13С12)1,2,3,6,7,8-HcCDF
	0.02
	90

	(13С12)1,2,3,4,6,7,8-HpCDD
	0.02
	98

	(13С12)1,2,3,4,6,7,8-HpCDF
	0.02
	100

	(13С12)OCDD
	0.02
	99


*n.d. – not detectable (below a detection limit)

   Table 1.4.5.

The content of polychlorinated dibenzo-p-dioxins and dibenzofurans in bottom sediment samples

	Sample code:
	СЕР 2005 NOV12 Sed1 KZ-3
	Matrix
	Bottom sediments

	Analyzed component
	Toxicity equivalency factor, TEF
	Results of analyses

	
	
	Concentration, pg/g
	Toxic equivalency quantity, TEQ, pg/g

	2,3,7,8-TCDD
	1.0
	n.d.
	-

	1,2,3,7,8-PnCDD
	1.0
	n.d.
	-

	1,2,3,4,7,8-HcCDD
	0.1
	n.d.
	-

	1,2,3,6,7,8-HcCDD
	0.1
	n.d.
	-

	1,2,3,7,8,9-HcCDD
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDD
	0.01
	0.44
	0.0044

	OCDD
	0.0001
	1.4
	0.00014

	2,3,7,8-TCDF
	0.1
	0.04
	0.004

	1,2,3,7,8-PnCDF
	0.05
	0.03
	0.0015

	2,3,4,7,8-PnCDF
	0.5
	0.08
	0.04

	1,2,3,4,7,8-HcCDF
	0.1
	0.07
	0.007

	1,2,3,6,7,8-HcCDF
	0.1
	0.04
	0.004

	2,3,4,6,7,8-HcCDF
	0.1
	0.03
	0.003

	1,2,3,7,8,9-HcCDF
	0.1
	n.d.
	-

	1,2,3,4,6,7,8-HpCDF
	0.01
	n.d.
	-

	1,2,3,4,7,8,9-HpCDF
	0.01
	n.d.
	-

	OCDF
	0.0001
	n.d.
	-

	Total toxic equivalency quantity, TEQ, pg/g
	0.065

	Other TCDDs
	
	n.d.
	

	Other TCDFs
	
	0.46
	

	Other PnCDDs
	
	n.d.
	

	Other PnCDFs
	
	0.37
	

	Other HcCDDs
	
	n.d.
	

	Other HcCDFs
	
	0.11
	

	Other HpCDDs
	
	0.79
	

	Other HpCDFs
	
	n.d.
	

	Internal standard
	Detection limit, pg/g
	Recovery, %

	(13С12)2,3,7,8-TCDD
	0.08
	88

	(13С12)2,3,7,8-TCDF
	0.02
	90

	(13С12)1,2,3,7,8-PnCDD
	0.02
	99

	(13С12)1,2,3,7,8-PnCDF
	0.02
	92

	(13С12)1,2,3,6,7,8-HcCDD
	0.02
	101

	(13С12)1,2,3,6,7,8-HcCDF
	0.02
	95

	(13С12)1,2,3,4,6,7,8-HpCDD
	0.02
	89

	(13С12)1,2,3,4,6,7,8-HpCDF
	0.02
	90

	(13С12)OCDD
	0.02
	97


 *n.d. – not detectable (below a detection limit)

1.5. Planar (non-ortho and mono-ortho substituted) PCBs

Table 1.5.1

The results of bottom sediment sample analysis for the content of planar PCB congeners, μg/kg

	IUPAC number of PCB congener
	TEQ
	Sample code

	
	
	NOV8  Sed1  RU-1
	NOV11  Sed1  RU-7
	NOV11  Sed1  RU-8

	#77
	0.0001
	n.d.
	n.d.
	n.d.

	#81
	0.0001
	n.d.
	n.d.
	n.d.

	#105
	0.0001
	0.06
	n.d.
	0.07

	#114
	0.0005
	n.d.
	n.d.
	n.d.

	#118
	0.0001
	0.12
	n.d.
	0.09

	#123
	0.0001
	n.d.
	n.d.
	n.d.

	#126
	0.1
	n.d.
	n.d.
	n.d.

	#156
	0.0005
	0.06
	n.d.
	n.d.

	#157
	0.0005
	0.05
	n.d.
	n.d.

	#167
	0.00001
	n.d.
	n.d.
	n.d.

	#169
	0.01
	n.d.
	n.d.
	n.d.

	#170
	-
	n.d.
	n.d.
	n.d.

	#180
	-
	n.d.
	n.d.
	n.d.

	#189
	0.0001
	n.d.
	n.d.
	n.d.

	Total toxic equivalency quantity, TEQ, ng/kg
	
	0.073
	n.d.
	0.016

	Recovery of surrogate internal standards, %

	13С12#77
	
	72
	74
	77

	13С12#81
	
	71
	61
	99

	13С12#105
	
	76
	68
	70

	13С12#114
	
	81
	80
	97

	13С12#118
	
	86
	81
	97

	13С12#123
	
	86
	81
	95

	13С12#126
	
	57
	38
	40

	13С12#156
	
	92
	102
	100

	13С12#157
	
	89
	98
	86

	13С12#167
	
	88
	92
	90

	13С12#169
	
	77
	64
	70

	13С12#170
	
	84
	98
	96

	13С12#180
	
	82
	83
	115

	13С12#189
	
	84
	80
	82


n.d. – below a detection limit 
Table 1.5.2.

The results of bottom sediment sample analysis for the content of planar PCB congeners, μg/kg

	IUPAC number of PCB congener
	TEQ
	Sample code

	
	
	NOV12  Sed2  KZ-1
	NOV13  Sed1  KZ-3
	

	#77
	0.0001
	n.d.
	n.d.
	

	#81
	0.0001
	n.d.
	n.d.
	

	#105
	0.0001
	0.18
	0.12
	

	#114
	0.0005
	n.d.
	n.d.
	

	#118
	0.0001
	0.26
	0.08
	

	#123
	0.0001
	n.d.
	n.d.
	

	#126
	0.1
	n.d.
	n.d.
	

	#156
	0.0005
	0.04
	n.d.
	

	#157
	0.0005
	0.05
	n.d.
	

	#167
	0.00001
	n.d.
	n.d.
	

	#169
	0.01
	n.d.
	n.d.
	

	#170
	-
	n.d.
	n.d.
	

	#180
	-
	n.d.
	n.d.
	

	#189
	0.0001
	n.d.
	n.d.
	

	Total toxic equivalency quantity, TEQ, ng/kg
	
	0.089
	0.02
	

	Recovery of surrogate internal standards, %

	13С12#77
	
	77
	77
	

	13С12#81
	
	72
	67
	

	13С12#105
	
	89
	83
	

	13С12#114
	
	68
	77
	

	13С12#118
	
	83
	85
	

	13С12#123
	
	86
	88
	

	13С12#126
	
	97
	67
	

	13С12#156
	
	87
	67
	

	13С12#157
	
	72
	71
	

	13С12#167
	
	74
	74
	

	13С12#169
	
	68
	66
	

	13С12#170
	
	88
	82
	

	13С12#180
	
	83
	83
	

	13С12#189
	
	68
	78
	


n.d. – below a detection limit 
1.6. Aroclor 1254 and Aroclor 1260

Table 1.6.1.

The content of Aroclors in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV8  Sed1

RU-1
	NOV8  Sed1

RU-2
	NOV8  Sed1

RU-3
	NOV8  Sed1  RU-4
	NOV8  Sed1 RU-4 D
	NOV10  Sed1 

 RU-5

	Aroclor 1254 
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	Aroclor 1260 
	1.26
	0.38
	<0.10
	<0.10
	<0.10
	<0.10


Table 1.6.2.

The content of Aroclors in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV10  Sed2 

RU-6
	NOV11  Sed1 

RU-7
	NOV11  Sed1 

RU-8
	NOV11  Sed2 

RU-9
	NOV11  Sed2 

RU-10

	Aroclor 1254 
	<0.10
	<0.10
	<0.10
	<0.10
	<0.10

	Aroclor 1260 
	<0.10
	<0.10
	<0.10
	0.12
	0.12


Table 1.6.3

The content of Aroclors in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	Aroclor 1254 
	0.60
	<0.10
	1.32
	1.28
	1.28

	Aroclor 1260 
	0.15
	<0.10
	<0.10
	0.25
	0.14


Table 1.6.4.

The content of Aroclors in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	Aroclor 1254 
	<0.10
	1.20
	0.58
	1.26
	1.48
	0.63

	Aroclor 1260 
	<0.10
	1.1
	0.1
	0.35
	1.3
	0.42


Table 1.6.5.

The content of Aroclors in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	7
	10
	11
	14
	18
	20

	Aroclor 1254 
	<0.10
	<0.10
	0.18
	0.18
	0.15
	0.17

	Aroclor 1260 
	<0.10
	<0.10
	<0.10
	0.15
	0.35
	<0.10


Table 1.6.6.

The content of Aroclors in bottom sediment samples, μg/kg of dry weight

	Analyte
	Sample code:

	
	Lagan-R

	Aroclor 1254 
	12.2

	Aroclor 1260 
	7.5


ANNEX 2

Results of quality control

2.1. Polychlorinated biphenyls

Table 2.1.1

The results of quality control for the analysis of bottom sediment samples for CAS-PCB+CLP-06S polychlorinated biphenyl content
	PCB congener ↓
	Detection limit, μg/kg
	Duplicate divergence (NOV8  Sed1  RU-4), %
	PBS-06 blank sample, μg/kg
	ЕС-5 certified sample (A Humber River Sediment for Toxic Organics)

	
	
	
	
	Determined, μg/kg
	Certified value, μg/kg

	8[CL2]
	0.05
	18
	<0.05
	─
	─

	18[CL3]
	0.10
	─
	0.12
	2.90
	3.0±1.1

	16[CL3]
	0.05
	─
	<0.05
	─
	─

	26[CL3]
	0.15
	─
	0.16
	─
	─

	25[CL3]
	0.05
	─
	<0.05
	─
	─

	(31+28)[CL3]
	0.10
	─
	<0.10
	5.20
	5.3±1.3

	33[CL3]
	0.05
	─
	<0.05
	─
	─

	52[CL4]
	0.15
	─
	<0.15
	10.9
	13.3±4.1

	49[CL4]
	0.15
	─
	0.18
	─
	─

	47[CL4]
	0.05
	14
	<0.05
	─
	─

	44[CL4]
	0.05
	─
	<0.05
	7.03
	7.3±2.4

	37[CL3]
	0.05
	─
	<0.05
	─
	─

	41[CL4]
	0.05
	─
	<0.05
	─
	─

	74[CL4]
	0.10
	─
	<0.10
	─
	─

	70[CL4]
	0.10
	─
	0.19
	─
	─

	66[CL4]
	0.10
	─
	0.08
	─
	─

	95[CL5]
	0.10
	─
	0.06
	─
	─

	60[CL4]
	0.10
	─
	0.10
	─
	─

	101[CL5]
	0.10
	─
	0.26
	22.5
	24.6±6.0

	99[CL5]
	0.10
	─
	0.11
	─
	─

	97[CL5]
	0.10
	─
	0.06
	─
	─

	87[CL5]
	0.10
	─
	0.05
	8.63
	9.6±1.4

	110[CL5]
	0.10
	─
	0.14
	33.0
	33.3±11.9

	151[CL6]
	0.05
	─
	0.07
	6.98
	8.4±2.8

	135[CL6]
	0.05
	─
	<0.05
	─
	─

	118[CL5]
	0.10
	─
	0.26
	─
	17.0±7.4

	149[CL6]
	0.05
	─
	<0.05
	─
	─

	146[CL6]
	0.05
	─
	0.06
	22.6
	27.2±5.5

	153[CL6]
	0.05
	─
	0.14
	7.23
	7.6±2.7

	105[CL5]
	0.05
	─
	<0.05
	9.64
	8.4±1.9

	141[CL6]
	0.10
	─
	0.12
	25.3
	28.6±9.1

	138[CL6]
	0.10
	─
	<0.10
	─
	─

	126[CL5]
	0.05
	─
	<0.05
	─
	─

	187[CL7]
	0.05
	─
	<0.05
	6.09
	7.2±2.8

	183[CL7]
	0.10
	─
	0.12
	5.19
	5.5±2.3

	(128+167)[CL6]
	0.05
	─
	<0.05
	─
	─

	174[CL7]
	0.05
	─
	<0.05
	─
	─

	177[CL7]
	0.10
	─
	<0.10
	─
	─

	171[CL7]
	0.10
	─
	<0.10
	5.22
	5.7±2.7

	201[CL8]
	0.05
	─
	<0.05
	20.1
	22.3±7.6

	180[CL7]
	0.05
	─
	<0.05
	11.0
	10.1±1.6

	170[CL7]
	0.05
	─
	<0.05
	─
	─

	199[CL8]
	0.05
	─
	<0.05
	─
	─

	(196+203)[CL8]
	0.07
	─
	<0.07
	─
	─

	189[CL7]
	0.07
	─
	<0.07
	─
	─

	195[CL8]
	0.07
	─
	<0.07
	9.63
	8.1±10.1

	194[CL8]
	0.07
	─
	<0.07
	2.22
	2.2±0.9

	206[CL9]
	0.07
	─
	<0.07
	1.02
	1.2±0.9

	209[CL10]
	0.07
	-
	<0.07
	2.2 
	2.7 ±1.2


Table 2.1.2.

The results of quality control for the analysis of bottom sediment samples for CAS-PCB+CLP-27S polychlorinated biphenyl content
	PCB congener ↓
	Detection limit, μg/kg
	Duplicate divergence (20), %
	PBS-27 blank sample, μg/kg
	ЕС-5 certified sample (A Humber River Sediment for Toxic Organics)

	
	
	
	
	Determined, μg/kg
	Certified value, μg/kg

	8[CL2]
	0.05
	10
	<0.05
	─
	─

	18[CL3]
	0.10
	─
	0.07
	2.92
	3.0±1.1

	16[CL3]
	0.05
	─
	<0.05
	─
	─

	26[CL3]
	0.15
	─
	<0.15
	─
	─

	25[CL3]
	0.05
	─
	<0.05
	─
	─

	(31+28)[CL3]
	0.10
	─
	<0.10
	5.36
	5.3±1.3

	33[CL3]
	0.05
	─
	<0.05
	─
	─

	52[CL4]
	0.15
	─
	<0.15
	15.0
	13.3±4.1

	49[CL4]
	0.15
	─
	0.09
	─
	─

	47[CL4]
	0.05
	─
	0.05
	─
	─

	44[CL4]
	0.05
	─
	<0.05
	5.93
	7.3±2.4

	37[CL3]
	0.05
	─
	<0.05
	─
	─

	41[CL4]
	0.05
	─
	<0.05
	─
	─

	74[CL4]
	0.10
	─
	<0.10
	─
	─

	70[CL4]
	0.10
	─
	<0.10
	─
	─

	66[CL4]
	0.10
	─
	<0.10
	─
	─

	95[CL5]
	0.10
	─
	<0.10
	─
	─

	60[CL4]
	0.10
	─
	<0.10
	─
	─

	101[CL5]
	0.10
	─
	<0.10
	23.5
	24.6±6.0

	99[CL5]
	0.10
	─
	<0.10
	─
	─

	97[CL5]
	0.10
	─
	<0.10
	─
	─

	87[CL5]
	0.10
	─
	<0.10
	9.03
	9.6±1.4

	110[CL5]
	0.10
	─
	<0.10
	36.4
	33.3±11.9

	151[CL6]
	0.05
	─
	<0.05
	8.25
	8.4±2.8

	135[CL6]
	0.05
	─
	<0.05
	─
	─

	118[CL5]
	0.10
	7
	0.12
	20.1
	17.0±7.4

	149[CL6]
	0.05
	─
	<0.05
	─
	─

	146[CL6]
	0.05
	─
	<0.05
	28.2
	27.2±5.5

	153[CL6]
	0.05
	25
	<0.05
	5.29
	7.6±2.7

	105[CL5]
	0.05
	─
	<0.05
	7.69
	8.4±1.9

	141[CL6]
	0.10
	─
	<0.10
	23.6
	28.6±9.1

	138[CL6]
	0.10
	─
	<0.10
	─
	─

	126[CL5]
	0.05
	─
	<0.05
	─
	─

	187[CL7]
	0.05
	─
	<0.05
	6.54
	7.2±2.8

	183[CL7]
	0.10
	─
	<0.10
	5.04
	5.5±2.3

	(128+167)[CL6]
	0.05
	─
	<0.05
	─
	─

	174[CL7]
	0.05
	─
	<0.05
	─
	─

	177[CL7]
	0.10
	─
	<0.10
	─
	─

	171[CL7]
	0.10
	─
	<0.10
	3.95
	5.7±2.7

	201[CL8]
	0.05
	─
	<0.05
	20.9
	22.3±7.6

	180[CL7]
	0.05
	─
	<0.05
	9.60
	10.1±1.6

	170[CL7]
	0.05
	─
	<0.05
	─
	─

	199[CL8]
	0.05
	─
	<0.05
	─
	─

	(196+203)[CL8]
	0.07
	─
	<0.07
	─
	─

	189[CL7]
	0.07
	─
	<0.07
	─
	─

	195[CL8]
	0.07
	─
	<0.07
	11.2
	8.1±10.1

	194[CL8]
	0.07
	─
	<0.07
	2.00
	2.2±0.9

	206[CL9]
	0.07
	─
	<0.07
	1.02
	1.2±0.9

	209[CL10]
	0.07
	-
	<0.07
	1.9 
	2.7 ±1.2


Table 2.1.3

Recovery of surrogate standards, %

	 PCB congener
	Customer’s sample code:

	
	NOV8  Sed1  RU-1
	NOV8  Sed1  RU-2
	NOV8  Sed1  RU-3
	NOV8  Sed1  RU-4
	NOV10  Sed1  RU-5

	# 28- C13
	79
	87
	83
	87
	90

	# 52- C13
	96
	90
	91
	79
	80

	# 101- C13
	81
	103
	88
	88
	79

	# 138- C13
	87
	85
	89
	92
	84

	# 153- C13
	101
	96
	79
	78
	93

	# 180- C13
	72
	74
	68
	78
	82

	# 209- C13
	76
	65
	67
	62
	66


Table 2.1.4

Recovery of surrogate standards, %

	PCB congener ↓
	Customer’s sample code:

	
	NOV10  Sed2  RU-6
	NOV11  Sed1  RU-7
	NOV11  Sed1  RU-8
	NOV11  Sed2  RU-9
	NOV11  Sed2  RU-10

	# 28- C13
	81
	82
	82
	77
	78

	# 52- C13
	86
	84
	101
	103
	97

	# 101- C13
	76
	85
	92
	89
	84

	# 138- C13
	76
	80
	89
	94
	84

	# 153- C13
	79
	80
	87
	87
	82

	# 180- C13
	65
	74
	78
	78
	62

	# 209- C13
	63
	62
	73
	70
	59


Table 2.1.5

Recovery of surrogate standards, %

	PCB congener ↓
	Customer’s sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	# 28- C13
	86
	85
	85
	89
	81

	# 52- C13
	84
	80
	78
	94
	80

	# 101- C13
	87
	85
	76
	92
	84

	# 138- C13
	80
	86
	75
	81
	81

	# 153- C13
	82
	83
	78
	87
	79

	# 180- C13
	69
	70
	62
	64
	67

	# 209- C13
	69
	65
	58
	62
	66


Table 2.1.6

Recovery of surrogate standards, %

	PCB congener ↓
	Customer’s sample code:

	
	

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	# 28- C13
	86
	84
	76
	104
	85
	86

	# 52- C13
	91
	87
	78
	106
	86
	101

	# 101- C13
	91
	89
	75
	97
	96
	98

	# 138- C13
	93
	76
	73
	94
	84
	95

	# 153- C13
	88
	84
	68
	102
	87
	96

	# 180- C13
	78
	65
	62
	79
	69
	70

	# 209- C13
	73
	67
	57
	80
	66
	70


Table 2.1.7

Recovery of surrogate standards, %

	PCB congener ↓
	Customer’s sample code:

	
	7
	10
	11
	14

	# 28- C13
	84
	89
	80
	89

	# 52- C13
	87
	103
	81
	89

	# 101- C13
	85
	96
	75
	78

	# 138- C13
	90
	83
	79
	83

	# 153- C13
	92
	85
	78
	87

	# 180- C13
	66
	80
	70
	67

	# 209- C13
	59
	74
	67
	68


Table 2.1.8

	Recovery of surrogate standards, %

PCB congener ↓
	Customer’s sample code:

	
	18
	20
	Lagan-R

	# 28- C13
	89
	85
	104

	# 52- C13
	89
	82
	106

	# 101- C13
	94
	85
	98

	# 138- C13
	90
	79
	92

	# 153- C13
	98
	81
	96

	# 180- C13
	73
	68
	71

	# 209- C13
	58
	59
	75


2.2. Organochlorine pesticides

Table 2.2.1.

The results of quality control for the analysis of bottom sediment samples for CAS-PCB+CLP-06S organochlorine pesticide content
	Analyte
	Detection limit, μg/kg
	Duplicate divergence (NOV8  Sed1  RU-4), %
	PBS-06 blank sample, μg/kg
	Lot No.324

	
	
	
	
	Determined, μg/kg
	Certified value, μg/kg
	Allowable range, μg/kg

	Hexachlorobenzene
	0.01
	22
	0.09
	─
	─
	─

	α-HCH
	0.01
	18
	<0.01
	─
	─
	─

	β-HCH
	0.01
	14
	<0.01
	136.0
	145
	25-213

	γ-HCH
	0.01
	11
	<0.01
	193.0
	219
	70-273

	Heptachlor
	0.01
	─
	<0.01
	206.0
	297
	101-330

	Heptachlor epoxide
	0.01
	─
	<0.01
	─
	─
	─

	Aldrin
	0.02
	─
	<0.02
	222.0
	246
	103-300

	Dieldrin
	0.02
	─
	<0.02
	82.9
	101
	36-147

	Oxychlordane
	0.01
	─
	<0.01
	─
	─
	─

	trans-Chlordane
	0.01
	─
	0.16
	─
	─
	─

	cis-Chlordane
	0.01
	─
	<0.01
	─
	─
	─

	2, 4΄-DDE
	0.01
	16
	<0.01
	─
	─
	─

	4, 4΄-DDE
	0.01
	19
	<0.01
	463.0
	455
	137-660

	2, 4΄-DDD
	0.01
	21
	0.06
	─
	─
	─

	4, 4΄-DDD
	0.01
	10
	<0.01
	126.0
	334
	104-471

	2, 4΄-DDT
	0.01
	21
	<0.01
	─
	─
	─

	4, 4΄-DDT
	0.01
	18
	<0.01
	305.0
	297
	72-459

	trans-Nonachlor
	0.01
	─
	<0.01
	─
	─
	─

	cis-Nonachlor
	0.01
	─
	<0.01
	─
	─
	─

	Mirex
	0.02
	─
	<0.02
	─
	─
	─


Table 2.2.2.

The results of quality control for the analysis of bottom sediment samples for CAS-PCB+CLP-12S organochlorine pesticide content
	Analyte
	Detection limit, μg/kg
	Duplicate divergence (NOV12  Sed1  KZ-2), %
	PBS-12 blank sample, μg/kg
	Lot No.324

	
	
	
	
	Determined, μg/kg
	Certified value, μg/kg
	Allowable range, μg/kg

	Hexachlorobenzene
	0.01
	17
	<0.01
	─
	─
	─

	α-HCH
	0.01
	20
	<0.01
	─
	─
	─

	β-HCH
	0.01
	15
	<0.01
	123.0
	145
	25-213

	γ-HCH
	0.01
	1
	<0.01
	122.0
	219
	70-273

	Heptachlor
	0.01
	─
	<0.01
	186.0
	297
	101-330

	Heptachlor epoxide
	0.01
	─
	<0.01
	─
	─
	─

	Aldrin
	0.02
	─
	<0.02
	220.0
	246
	103-300

	Dieldrin
	0.02
	─
	<0.02
	97.8
	101
	36-147

	Oxychlordane
	0.01
	─
	<0.01
	─
	─
	─

	trans-Chlordane
	0.01
	─
	<0.01
	─
	─
	─

	cis-Chlordane
	0.01
	─
	<0.01
	─
	─
	─

	2, 4΄-DDE
	0.01
	3
	<0.01
	─
	─
	─

	4, 4΄-DDE
	0.01
	16
	<0.01
	563.0
	455
	137-660

	2, 4΄-DDD
	0.01
	10
	<0.01
	─
	─
	─

	4, 4΄-DDD
	0.01
	─
	<0.01
	264.0
	334
	104-471

	2, 4΄-DDT
	0.01
	─
	<0.01
	─
	─
	─

	4, 4΄-DDT
	0.01
	5
	<0.01
	290.0
	297
	72-459

	trans-Nonachlor
	0.01
	─
	<0.01
	─
	─
	─

	cis-Nonachlor
	0.01
	─
	<0.01
	─
	─
	─

	Mirex
	0.02
	─
	<0.02
	─
	─
	─


Table 2.2.3.

Recovery of surrogate standards, %

	Analyte
	Customer’s sample code:

	
	NOV8  Sed1  RU-1
	NOV8  Sed1  RU-2
	NOV8  Sed1  RU-3
	NOV8  Sed1  RU-4
	NOV10  Sed1  RU-5

	13С6    Hexachlorobenzene
	90
	97
	99
	97
	104

	13С6    γ-HCH

	68
	76
	76
	71
	73

	13С12   p,p- DDE


	96
	102
	105
	100
	95

	13С12   p,p- DDT


	82
	84
	83
	80
	80


Table 2.2.4.

Recovery of surrogate standards, %

	Analyte
	Customer’s sample code:

	
	NOV10  Sed2  RU-6
	NOV11  Sed1  RU-7
	NOV11  Sed1  RU-8
	NOV11  Sed2  RU-9
	NOV11  Sed2  RU-10

	13С6    

Hexachlorobenzene
	93
	100
	99
	94
	97

	13С6    γ-HCH

	65
	72
	75
	63
	68

	13С12   p,p- DDE


	87
	89
	89
	86
	97

	13С12   p,p- DDT


	74
	68
	76
	67
	70


Table 2.2.5.

Recovery of surrogate standards, %

	Analyte
	Customer’s sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	13С6    Hexachlorobenzene
	100
	102
	102
	92
	96

	13С6    γ-HCH

	74
	74
	72
	65
	76

	13С12   p,p- DDE


	97
	95
	90
	89
	98

	13С12   p,p- DDT


	73
	75
	68
	68
	62


Table 2.2.6.

Recovery of surrogate standards, %

	Analyte
	Customer’s sample code:

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	13С6    Hexachlorobenzene
	93
	104
	96
	95
	99
	96

	13С6    γ-HCH

	63
	82
	74
	70
	70
	78

	13С12   p,p- DDE


	85
	100
	94
	94
	97
	100

	13С12   p,p- DDT


	62
	73
	68
	70
	64
	63


Table 2.2.7.

Recovery of surrogate standards, %

	Analyte
	Customer’s sample code:

	
	7
	10
	11
	14

	13С6    Hexachlorobenzene
	96
	100
	97
	95

	13С6    γ-HCH

	78
	75
	74
	80

	13С12   p,p- DDE


	101
	98
	94
	103

	13С12   p,p- DDT


	78
	67
	62
	69


Table 2.2.8.

Recovery of surrogate standards, %

	Analyte
	Customer’s sample code:

	
	18
	20
	Lagan-R

	13С6    Hexachlorobenzene
	99
	89
	98

	13С6    γ-HCH

	75
	70
	89

	13С12   p,p- DDE


	96
	76
	97

	13С12   p,p- DDT


	61
	63
	71


2.3. Polycyclic aromatic hydrocarbons 

Table 2.3.1.

The results of quality control for the analysis of bottom sediment samples for CAS-PAH-13S polycyclic aromatic hydrocarbon content
	Compound 
	Detection limit, μg/kg
	Duplicate divergence (NOV10  Sed1  RU-5), %
	PBS-13 blank sample, μg/kg
	ЕС-5 certified sample (A Humber River Sediment for Toxic Organics)

	
	
	
	
	Determined, μg/kg
	Certified value, μg/kg

	Naphthalene
	3.00
	5
	<3.00
	32.0
	26±6

	1-Methylnaphthalene
	0.30
	─
	<0.30
	─
	─

	2-Methylnaphthalene
	0.30
	─
	<0.30
	─
	─

	C2-Naphthalenes
	0.30
	─
	<0.30
	─
	─

	C3-Naphthalenes
	0.30
	─
	<0.30
	─
	─

	C4-Naphthalenes
	0.30
	─
	<0.30
	─
	─

	Acenaphthylene
	0.30
	─
	<0.30
	40.5
	41±9

	Acenaphthene
	0.30
	─
	<0.30
	20.6
	29±9

	Fluorene
	0.30
	─
	<0.30
	92.5
	84±26

	C1-Fluorenes
	0.30
	─
	<0.30
	─
	─

	C2-Fluorenes
	0.30
	─
	<0.30
	─
	─

	C3-Fluorenes
	0.30
	─
	<0.30
	─
	─

	Phenanthrene
	0.30
	13
	<0.30
	639.0
	612±57

	Anthracene
	0.30
	─
	<0.30
	110.0
	113±17

	C1-Phenanthrenes/Anthracenes
	0.30
	16
	<0.30
	─
	─

	C2-Phenanthrenes/Anthracenes
	0.30
	25
	<0.30
	─
	─

	C3-Phenanthrenes/Anthracenes
	0.30
	16
	<0.30
	─
	─

	C4-Phenanthrenes/Anthracenes
	0.30
	9
	<0.30
	─
	─

	Dibenzothiophene
	0.30
	22
	<0.30
	─
	─

	C1-Dibenzothiophenes
	0.30
	─
	<0.30
	─
	─

	C2-Dibenzothiophenes
	0.30
	─
	<0.30
	─
	─

	C3-Dibenzothiophenes
	0.30
	─
	<0.30
	─
	─

	Fluoranthene
	0.30
	13
	<0.30
	874.0
	823±74

	Pyrene
	0.30
	7
	<0.30
	895.0
	987±134

	C1-Fluoranthenes/Pyrenes
	0.30
	17
	<0.30
	─
	─

	C2-Fluoranthenes/Pyrenes
	0.30
	─
	<0.30
	─
	─

	C3-Fluoranthenes/Pyrenes
	0.30
	─
	<0.30
	─
	─

	Benzo(a)anthracene
	0.50
	4
	<0.50
	510.0
	503±47

	Chrysene
	0.50
	7
	<0.50
	625.0
	619±60


	C1-Chrysenes
	0.50
	─
	<0.50
	─
	─

	C2-Chrysenes
	0.50
	─
	<0.50
	─
	─

	C3-Chrysenes
	0.50
	─
	<0.50
	─
	─

	Benzo(b+j)fluoranthene
	0.60
	─
	<0.60
	403.0
	480±88

	Benzo(k)fluoranthene
	0.60
	─
	<0.60
	456.0
	419±49

	Benzo(e)pyrene
	0.70
	─
	<0.70
	443.0
	440±76

	Benzo(a)pyrene
	0.70
	─
	<0.70
	496.0
	449±61

	Perylene
	1.00
	14
	<1.00
	164.0
	187±28

	Indeno(1,2,3-cd)pyrene
	1.00
	─
	<1.00
	329.0
	386±66

	Dibenzo(a,h)anthracene
	1.00
	─
	<1.00
	210.0
	195±44

	Benzo(g,h,i)perylene
	1.00
	─
	<1.00
	269.0
	333±53

	Recovery of surrogate standards, %

	Naphthalene d8
	0.05
	─
	66
	67

	Acenaphthene d10
	0.05
	─
	93
	101

	Phenanthrene d10
	0.05
	─
	87
	100

	Chrysene d12
	0.05
	─
	73
	94

	Perylene d12
	0.05
	─
	70
	65


Table 2.3.2.

The results of quality control for the analysis of bottom sediment samples for CAS-PAH-14S polycyclic aromatic hydrocarbon content
	Compound 
	Detection limit, μg/kg
	Duplicate divergence (NOV12  Sed2  KZ-1), %
	PBS-14 blank sample, μg/kg
	ЕС-5 certified sample (A Humber River Sediment for Toxic Organics)

	
	
	
	
	Determined, μg/kg
	Certified value, μg/kg

	Naphthalene
	3.00
	─
	<3.00
	20.8
	26±6

	1-Methylnaphthalene
	0.30
	─
	<0.30
	─
	─

	2-Methylnaphthalene
	0.30
	─
	<0.30
	─
	─

	C2-Naphthalenes
	0.30
	─
	<0.30
	─
	─

	C3-Naphthalenes
	0.30
	─
	<0.30
	─
	─

	C4-Naphthalenes
	0.30
	─
	<0.30
	─
	─

	Acenaphthylene
	0.30
	─
	<0.30
	50.0
	41±9

	Acenaphthene
	0.30
	─
	<0.30
	22.2
	29±9

	Fluorene
	0.30
	─
	<0.30
	61.4
	84±26

	C1-Fluorenes
	0.30
	─
	<0.30
	─
	─

	C2-Fluorenes
	0.30
	─
	<0.30
	─
	─

	C3-Fluorenes
	0.30
	─
	<0.30
	─
	─

	Phenanthrene
	0.30
	─
	<0.30
	606.0
	612±57

	Anthracene
	0.30
	─
	<0.30
	119.0
	113±17

	C1-Phenanthrenes/Anthracenes
	0.30
	─
	<0.30
	─
	─

	C2-Phenanthrenes/Anthracenes
	0.30
	─
	<0.30
	─
	─

	C3-Phenanthrenes/Anthracenes
	0.30
	─
	<0.30
	─
	─

	C4-Phenanthrenes/Anthracenes
	0.30
	─
	<0.30
	─
	─

	Dibenzothiophene
	0.30
	─
	<0.30
	─
	─

	C1-Dibenzothiophenes
	0.30
	─
	<0.30
	─
	─

	C2-Dibenzothiophenes
	0.30
	─
	<0.30
	─
	─

	C3-Dibenzothiophenes
	0.30
	─
	<0.30
	─
	─

	Fluoranthene
	0.30
	─
	<0.30
	846.0
	823±74

	Pyrene
	0.30
	─
	<0.30
	896.0
	987±134

	C1-Fluoranthenes/Pyrenes
	0.30
	─
	<0.30
	─
	─

	C2-Fluoranthenes/Pyrenes
	0.30
	─
	<0.30
	─
	─

	C3-Fluoranthenes/Pyrenes
	0.30
	─
	<0.30
	─
	─

	Benzo(a)anthracene
	0.50
	─
	<0.50
	540.0
	503±47

	Chrysene
	0.50
	─
	<0.50
	627.0
	619±60

	C1-Chrysenes
	0.50
	─
	<0.50
	─
	─

	C2-Chrysenes
	0.50
	─
	<0.50
	─
	─

	C3-Chrysenes
	0.50
	─
	<0.50
	─
	─

	Benzo(b+j)fluoranthene
	0.60
	─
	<0.60
	444.0
	480±88

	Benzo(k)fluoranthene
	0.60
	─
	<0.60
	433.0
	419±49

	Benzo(e)pyrene
	0.70
	─
	<0.70
	409.0
	440±76

	Benzo(a)pyrene
	0.70
	─
	<0.70
	437.0
	449±61

	Perylene
	1.00
	─
	<1.00
	168.0
	187±28

	Indeno(1,2,3-cd)pyrene
	1.00
	─
	<1.00
	329.0
	386±66

	Dibenzo(a,h)anthracene
	1.00
	─
	<1.00
	169.0
	195±44

	Benzo(g,h,i)perylene
	1.00
	─
	<1.00
	356.0
	333±53

	Recovery of surrogate standards, %

	Naphthalene d8
	0.05
	─
	80
	75

	Acenaphthene d10
	0.05
	─
	99
	89

	Phenanthrene d10
	0.05
	─
	92
	78

	Chrysene d12
	0.05
	─
	85
	78

	Perylene d12
	0.05
	─
	86
	82


Table 2.3.3.

Recovery of surrogate standards

	Compound 
	Customer’s sample code:

	
	NOV8  Sed1  RU-1
	NOV8  Sed1  RU-2
	NOV8  Sed1  RU-3
	NOV8  Sed1  RU-4
	NOV10  Sed1  RU-5

	Naphthalene d8
	66
	70
	68
	67
	77

	Acenaphthene d10
	92
	87
	79
	93
	103

	Phenanthrene d10
	93
	90
	88
	104
	106

	Chrysene d12
	78
	84
	87
	74
	62

	Perylene d12
	61
	62
	68
	65
	66


Table 2.3.4.

Recovery of surrogate standards

	Compound 
	Customer’s sample code:

	
	NOV10  Sed2  RU-6
	NOV11  Sed1  RU-7
	NOV11  Sed1  RU-8
	NOV11  Sed2  RU-9
	NOV11  Sed2  RU-10

	Naphthalene d8
	76
	63
	69
	72
	68

	Acenaphthene d10
	119
	101
	75
	96
	101

	Phenanthrene d10
	107
	125
	84
	109
	98

	Chrysene d12
	89
	77
	60
	83
	75

	Perylene d12
	69
	70
	69
	63
	70


Table 2.3.5.

Recovery of surrogate standards

	Compound 
	Customer’s sample code:

	
	NOV11  Sed2  RU-11
	NOV11  Sed2  RU-12
	NOV15  Sed1  RU-13
	NOV12  Sed2  KZ-1
	NOV12  Sed1  KZ-2

	Naphthalene d8
	75
	71
	69
	78
	66

	Acenaphthene d10
	106
	93
	83
	110
	86

	Phenanthrene d10
	110
	107
	89
	106
	93

	Chrysene d12
	76
	82
	80
	74
	76

	Perylene d12
	60
	72
	63
	72
	71


Table 2.3.6.

Recovery of surrogate standards

	Compound 
	Customer’s sample code:

	
	NOV13  Sed1  KZ-3
	NOV13  Sed2  KZ-4
	NOV13  Sed1  KZ-5
	NOV13  Sed2  KZ-6
	NOV13  Sed1  KZ-7
	NOV13  Sed1  KZ-8

	Naphthalene d8
	68
	102
	71
	73
	68
	71

	Acenaphthene d10
	91
	113
	100
	94
	100
	111

	Phenanthrene d10
	91
	102
	121
	115
	107
	104

	Chrysene d12
	77
	73
	80
	77
	75
	79

	Perylene d12
	69
	66
	66
	74
	64
	69


Table 2.3.7.

Recovery of surrogate standards

	Compound 
	Customer’s sample code:

	
	7
	10
	11
	14

	Naphthalene d8
	97
	75
	81
	91

	Acenaphthene d10
	117
	116
	113
	110

	Phenanthrene d10
	117
	109
	95
	116

	Chrysene d12
	74
	61
	76
	80

	Perylene d12
	70
	63
	70
	60


Table 2.3.8.

Recovery of surrogate standards

	Compound 
	Customer’s sample code:

	
	18
	20
	Lagan-R

	Naphthalene d8
	96
	78
	87

	Acenaphthene d10
	105
	110
	112

	Phenanthrene d10
	122
	102
	96

	Chrysene d12
	77
	64
	64

	Perylene d12
	64
	75
	80


2.4. Polychlorinated dibenzo-p-dioxins and dibenzofurans

Table 2.4.1.

The results of quality control for the analysis of polychlorinated dibenzo-p-dioxins and dibenzofurans in bottom sediment samples
	Analyte
	PBS-01 blank sample, ng/kg
	Detection limit, ng/kg
	SMS 01 check sample

	
	
	
	Determined, ng
	Added, ng
	% recovery

	2,3,7,8-TCDD
	<0.08
	0.08
	0.18
	0.20
	89

	1,2,3,7,8-PnCDD
	<0.02
	0.02
	0.17
	0.20
	87

	1,2,3,4,7,8-HcCDD
	<0.02
	0.02
	0.17
	0.20
	84

	1,2,3,6,7,8-HcCDD
	<0.02
	0.02
	0.17
	0.20
	85

	1,2,3,7,8,9-HcCDD
	<0.02
	0.02
	0.15
	0.20
	76

	1,2,3,4,6,7,8-HpCDD
	<0.02
	0.02
	0.14
	0.20
	72

	OCDD
	<0.02
	0.02
	0.34
	0.40
	84

	2,3,7,8-TCDF
	<0.02
	0.02
	0.04
	0.04
	96

	1,2,3,7,8-PnCDF
	<0.02
	0.02
	0.16
	0.20
	78

	2,3,4,7,8-PnCDF
	<0.02
	0.02
	0.20
	0.20
	99

	1,2,3,4,7,8-HcCDF
	<0.02
	0.02
	0.15
	0.20
	77

	1,2,3,6,7,8-HcCDF
	<0.02
	0.02
	0.17
	0.20
	85

	2,3,4,6,7,8-HcCDF
	<0.02
	0.02
	0.16
	0.20
	80

	1,2,3,7,8,9-HcCDF
	<0.02
	0.02
	0.17
	0.20
	86

	1,2,3,4,6,7,8-HpCDF
	<0.02
	0.02
	0.19
	0.20
	96

	1,2,3,4,7,8,9-HpCDF
	<0.02
	0.02
	0.19
	0.20
	93

	OCDF
	<0.02
	0.02
	0.32
	0.40
	79

	Recovery of surrogate standards, %
	

	(13С12)2,3,7,8-TCDD
	93
	0.08
	0.95
	1.25
	76

	(13С12)2,3,7,8-TCDF
	100
	0.02
	1.05
	1.25
	84

	(13С12)1,2,3,7,8-PnCDD
	99
	0.02
	1.19
	1.25
	95

	(13С12)1,2,3,7,8-PnCDF
	90
	0.02
	0.94
	1.25
	75

	(13С12)1,2,3,6,7,8-HcCDD
	89
	0.02
	1.04
	1.25
	83

	(13С12)1,2,3,6,7,8-HcCDF
	103
	0.02
	1.00
	1.25
	80

	(13С12)1,2,3,4,6,7,8-HpCDD
	100
	0.02
	1.18
	1.25
	94

	(13С12)1,2,3,4,6,7,8-HpCDF
	95
	0.02
	1.24
	1.25
	99

	(13С12)OCDD
	90
	0.02
	2.23
	2.50
	89


2.5. Planar (non-ortho and mono-ortho substituted) PCBs

The results of quality control for the analysis of planar PCBs in bottom sediment samples
	IUPAC number of PCB congener
	 
	SMS 03 check sample

	
	Blank sample

PBS-03, ng/kg
	Detection limit, ng/kg
	Determined, ng
	Added, ng
	% recovery

	#77
	<0.005
	0.005
	0.19
	0.2
	95

	#81
	<0.005
	0.005
	0.16
	0.2
	80

	#105
	0.02
	0.01
	0.24
	0.2
	120

	#114
	<0.01
	0.01
	0.17
	0.2
	85

	#118
	0.11
	0.01
	0.28
	0.2
	140

	#123
	<0.01
	0.01
	0.20
	0.2
	100

	#126
	<0.01
	0.01
	0.16
	0.2
	80

	#156
	<0.01
	0.01
	0.18
	0.2
	90

	#157
	<0.01
	0.01
	0.18
	0.2
	90

	#167
	<0.02
	0.02
	0.17
	0.2
	85

	#169
	<0.02
	0.02
	0.14
	0.2
	70

	#170
	<0.02
	0.02
	0.22
	0.2
	110

	#180
	<0.02
	0.02
	0.24
	0.2
	120

	#189
	<0.03
	0.03
	0.17
	0.2
	85

	Recovery of surrogate standards, %
	

	13С12#77
	72
	0.005
	1.76
	2.0
	88

	13С12#81
	71
	0.005
	1.86
	2.0
	93

	13С12#105
	76
	0.01
	1.97
	2.0
	98.5

	13С12#114
	81
	0.01
	1.83
	2.0
	91.5

	13С12#118
	86
	0.01
	1.77
	2.0
	88.5

	13С12#123
	86
	0.01
	2.0
	2.0
	100

	13С12#126
	57
	0.01
	1.80
	2.0
	90

	13С12#156
	92
	0.01
	1.85
	2.0
	92

	13С12#157
	89
	0.01
	1.69
	2.0
	84.5

	13С12#167
	88
	0.02
	2.11
	2.0
	105.5

	13С12#169
	77
	0.02
	2.05
	2.0
	102.5

	13С12#170
	84
	0.02
	2.13
	2.0
	106.5

	13С12#180
	82
	0.02
	2.0
	2.0
	100

	13С12#189
	84
	0.03
	2.17
	2.0
	108.5


. 2.6. Aroclor 1254 and Aroclor 1260

The results of quality control for the analysis of Aroclor 1254 and Aroclor 1260 in bottom sediment samples

	Analyte
	Blank sample

PBS-11, ng/kg
	Detection limit, ng/kg
	Duplicate divergence, %

(NOV13  Sed2  KZ)
	SMS11 check sample

	
	
	
	
	Determined, ng
	Added, ng
	% recovery

	Aroclor 1254 


	<0.10
	<0.10
	17


	58
	50
	104

	Aroclor 1260 


	<0.10
	<0.10
	      22 


	53
	50
	101.5


