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Introduction. 

In accordance with contract No. RER/98/G32 – Caspian Environment Programme Contract ENVP-PS-110205 the Center for Environmental Chemistry (CEC) of SPA “Typhoon” has analyzed 22 bottom sediment samples for heavy metals and a range of organic pollutants. The bottom sediment samples were delivered to the laboratory on 22 May 2001 and the analysis was started as soon as 23 May 2001. By the terms of the contract tabulated results of the analysis were to be provided to Customer on 13 June 2001. 

Sample preparation

Because of the restricted time for work completion (20 days from the time of receiving samples by the laboratory to the time of submitting results) it was not feasible to carry out preliminary freeze-drying of samples before analysis. Primary sample preparation and homogenization of samples prior to analysis was based on using methods accepted both in the laboratory and in international practice for given types of analysis, as is outlined below. The second part of the samples for further analysis was freeze-dried by and prepared for delivering for further analyses. 

The bottom sediment samples were received by the Center for Environmental Chemistry in the frozen state. The samples to be analyzed for heavy metals were packed in plastic bags and those for organic pollutants - in aluminum foil trays. The aluminum foil trays, in addition, were packed in plastic bags. 

Preparation of bottom sediment samples for analysis for organic pollutants

Prior to the analysis for organic pollutants bottom sediment samples were frozen out at room temperature and thoroughly mixed with a glass stick during 30 minutes. Shells and inclusions more than 5 mm were rejected, an aliquot of homogenized sample of field moisture content was taken for analysis. The quality of homogenization was verified by replicate analysis of one of the samples in each analytical series. For dry weight conversion the moisture factor was determined concurrently with the analysis. For this purpose a sub-sample of field moisture was collected and dried at temperature 105(C.

 
Prior to extraction with organic solvents, the bottom sediment samples to be analyzed were pulverized with anhydrous sodium sulfate for drying. This procedure is well known and accepted by the US EPA for solid matrixes including bottom sediments- Collection of techniques SW-846 # 3540C and #3550B. The choice of the technique was due to the limited time available for bottom sediment analysis under this contract. 

An alternative freeze-dry method would require 5 working days for preliminary preparation of samples for analysis. 

For analysis for polychlorinated dibenzo-p-dioxins and dibenzofurans, as well as chlorinated pesticides an aliquot of the homogenized sample was air dried at room temperature to the air dried state and then extraction was performed using the Soxhlet unit.

Preparation of bottom sediment samples for analysis for heavy metals

Prior to analysis for heavy metals bottom sediment samples were frozen out at room temperature and thoroughly homogenized with a teflon pestle. Shells and inclusions of more than 5-mm size were rejected, and an aliquot of homogenized sample with field moisture content was taken for analysis. For dry weight conversion the moisture factor was determined concurrently with the analysis. For this purpose a sub-sample of field moisture content was collected and dried at 105(C.

Preparation of bottom sediment samples for grain size analysis

For preparation of bottom sediment samples for grain size analysis samples were frozen out at room temperature, homogenized with a teflon pestle, an aliquot of about 100 g was collected and dried at room temperature. Grain size analysis of bottom sediments was carried out using air dried samples in which air-dry moisture was first determined. The separated fractions were dried to a constant weight at 105(C.

Preparation of bottom sediment samples for analysis for organic carbon

The air dried bottom sediment samples which were prepared for grain size analysis were also used for collecting a sub-sample of 10 g by quartering, which was pulverized and sieved through the 0.25 mm mesh. Then, 0.1-0.5 g of the sub-sample was taken for determination of organic carbon. 

Analytical methods for determination of Organic Pollutants 

1. Polychlorinated dibenzodioxins/dibenzofurans (PCDD/PCDF)

1.1. General principles

 PCDDs and PCDFs were determined using an analytical method consisting in extraction of these compounds from a sample with benzene-ethanol azeotrope, consecutive cleanup of extracts using modified silica gel columns, activated alumina, carbon/Celite sorbent and further GC/MS identification and quantification of individual PCDD/Fs. The determination ranges were from 0.5 to 5000 ng/kg. For quality control the system of tracer labeled surrogate and recovery internal standards added at different stages of analysis was used. 

1.2.   Brief description of the method

1.2.1. Extraction of PCDD/Fs and cleanup of extracts

A weighed part of a air dry bottom sediment sample was spiked with a surrogate standard (a mixture of PCDD/PCDF analogues 13C-labelled) and extracted by azeotrope of benzene-ethanol in the Soxhlet unit during 16 hours.  The extract cleanup was carried out sequentially on chromatographic columns with modified silica gel and activated alumina. The target fraction was concentrated and eluted in the column containing 4.5% AX-21 on Celite-545. A mixture of cyclohexane- dichloromethane and toluene-ethyl acetate was passed through the column. The column was invert and the target fraction was eluted by toluene. The extract was added with 25 (l of n-tetradecane and the solution was evaporated to a required volume; then the recovery internal standard was added and GC/MS analysis was carried out. 

1.2.2  Instrumentation analysis 

The analysis was performed using a GC/MS HP 5890/5972A in the mode of scanning of ion masses of analytes (SIM).

Injector type



split/splitless

Column type



DB-5MS

Column length



30 m

Column diameter


0.25 mm

Phase film thickness


0.25 (
Temperature programming:

Column initial temperature

160(C

Initial retention time


1 min

Heating rate



10(C/min to 200(C; 3(C/min to 290(C

Injector temperature


290(C

Injected volume


1 (l

The instrument calibration was based on using standard solutions of PCDD/F prepared with the mixture 7999 Cambridge Isotope Lab. The instrument linearity was monitored by calibration by 5 points in the concentration range from 5 to 200 ng/ml. After running a batch of samples, calibration was monitored by analysis of a mid-level standard solution. 

Analytical results were processed using the program Chemstation. 

1.2.3  Identification of individual congeners PCDD/PCDF 

Identification was based on using retention times for PCDD/PCDF congeners, occurrence of quantitation ions and ratio of intensities of quantitation ions for a congener under analysis.

1.2.4  Calculations

The content of individual PCDD/PCDF Cn was calculated based on obtained signals for each specific compound by the internal standard (or isotope dilution) procedure wich automatically corrects for surrogate recovery. The content was calculated using the following equation:

                    Сn = (Sn) ms /(Ss) (RRF)nМ,

where Sn is the peak area for an individual congener of PCDD/F;

Ss is the peak area for surrogate standard; 

М is the sample weight, g;

ms is the amount of injected surrogate standard;

(RRF)n is a relative response factor for an individual congener of PCDD/F; 

(RRF)n  is determined by analysis of calibration solutions of PCDD/F as follows:      

                    (RRF)n = (Sns ) mss /(Sss ) mns,

where Sns is the peak area of an individual congener of PCDD/F in the standard;

Sss is the peak area of the surrogate standard in the standard;

mns is the amount of an individual congener  of PCDD/F in the calibration solution;

mss is the amount of surrogate standard in the calibration solution.

 Recovery of surrogate standards (REC)s is determined with the following formula:

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

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

ms is the amount of introduced surrogate standard in the analyzed sample;

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

mr is the amount of introduced recovery standard in the analyzed sample;

(RRF)s is the relative response factor for the surrogate:

                    RRFsr = (Ssurs) mrs /(Sr) mns
where Ssurs and mns are the peak area and content of surrogate standard in the calibration solution of PCDD/F, respectively; 

Sr and mrs are the peak area and content of recovery standard in the calibration solution of PCDD/F, respectively. 

1.2.5 Detection limit of the method

Detection limit determined using the above equations with the minimum detectable peak area used for Sn. The minimum detectable peak area is calculated as three times the maximum noise in the GC/MS channel of interest. Detection limit determined statistically with the probability 99% is estimated to be 0.5 ng/kg for tetrachlorinated congeners of PCDD/F and 2.0 ng/kg for octa chlorinated ones in bottom sediments. This detection limit was verified in the analysis of the prepared control samples. 

1.3 Quality Assurance/Quality Control

The analysis was based on running batches of samples. Each batch included 11 field samples, one of each was analyzed twice (duplicate), the certified reference material DX-3 of National Water Research Institute of Canada and a procedural blank.

The surrogate standard was the mixture EPA 23ISS Lot No. 23ISO 599S of Wellingon lab., containing 

13С12-2378-ТСDD                                 13С12-2378-TCDF
13С12-12378-PeCDD                              13С12-12378-PeCDF
13С12-123678-HxCDD                           13С12-123678-HxCDF
13С12-1234678-HpCDD                         13С12-1234678-HpCDF
13С12-OCDD

The recovery internal standard was the mixture NK-IS-A, Lot No. NKISA1196 containing

13С12-1234-ТСDD

13С12-123789 –HxCDD

Acceptable analytical quality  criteria

The PCDD/F content in the blank - below than the detection limit

Detectable PCDD/F in the control sample- from 50 to 125% of the injected amount. 

Deviation of results in analysis of duplicates - not more than ( 25% of the mean value plus the detection limit of the method.

The range of surrogate standard recovery - 40-125%.

Quality of instrumentation data

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

The acceptable quality criterion - signal-to-noise ratio more than 3:1 for 2 pg of 2378 TCDD in the injected volume.

Chromatographic resolution was monitored by analysis of calibration standards before and after running an analytical batch. 

The acceptable value - the peak separation of 2378 TCDD and 1234 TCDD is not less than by 80%.

Mass-spectral resolution - not less amu

Linearity of instrument calibration was determined by analysis of 5 standard solutions of PCDD/F with concentration from 5 to 5000 ng/ml.

Quality criterion- acceptable standard deviation of the calculated relative response factor RRF should be not less than 20%.

Instrument drift was monitored before and after running a batch of samples by injection of a mid-level calibration solution of PCDD/F.

Quality criterion- the difference in the values of RRF calculated before and after running a batch of samples should not be more than (15%.

Instrument purity with respect to analyzed components was monitored every time after running the calibration standard solution by injection of hexane. This served to make sure that the signal is not due to a previous sample. 

Acceptance criterion- the value of error due to the instrument background should not be more than 1% of mean concentrations to be determined. 

If the specified quality criteria were not satisfied, after running an analytical batch causes of deviations were identified and analysis of a batch was repeated.

2. Polycyclic Aromatic Hydrocarbons (PAH)

2.1. General principles

 PAHs were determined using an analytical method consisting in extraction of these compounds from a sample with dichloromethane, cleanup of extracts from sulfur by activated copper and further cleanup on silica gel columns, with further GC/MS identification and quantification of individual PAHs. The determination ranges were from 0.1 to 500 (g/kg. For quality control the system of deuterated surrogate standards and recovery internal standards added at different stages of analysis was used. 

2.2 Brief description of the method

2.2.1 Extraction of samples

A weighed part of a wet bottom sediment was mixed with equal amount of anhydrous sodium sulfate in an Erlenmeyer flask. The sample was added with a surrogate standard (a mixture of deuterated PAHs) and extracted by two portions of dichloromethane 50 ml each using an ultrasonic bath during 12minutes. The combined extract was dried with sodium sulfate. The extract was added with 3 ml of hexane, concentrated using a rotary evaporator to the volume of 1-1.5 ml and cleaned up with activated copper. Then the extract was cleaned up on a silica gel column (3% deactivated). The column was eluted with hexane and this fraction was discarded. The fraction containing PAHs was eluted with a hexane: DCM mix at a ratio 2:8. The cleaned extract was concentrated to 100 (l and transferred to a microvial. To determine a yield of surrogate standard a recovery internal standard 1-bromoadamanthane was added just before analysis. 

2.2.2 Instrumentation analysis 

The analysis was performed using a GC/MS HP 5890/5972A

Injector type



split/splitless

Injector purge delay


1 min

Solvent disposal time


3 min

Column type



DB-5MS

Column length



30 m

Column diameter


0.25 mm

Phase film thickness


0.25 (
Temperature programming:

Column initial temperature

60(C

Initial retention time


1 min

Heating rate



20(C/min to 200(C; 10(C/min to 290(C

Detector temperature


290(C

Injector temperature


290(C

Injected volume


1 (l

Helium flux



1.2 ml/min

Mass scanning range


60-300 amu

The instrument calibration was based on using the standard solutions of PAHs CLPS-B Lot ¹ B970513A, PROTOCOL Analytical Supplies, Inc. The instrument linearity was monitored by calibration by 5 points in the concentration range from 50 to 5000 ng/ml. After running a batch of samples, calibration was monitored by analysis of a mid-level standard solution. 

Analytical results were processed using the program Chemstation. 

2.2.3 Identification of individual PAHs 

Identification was based on characteristic mass spectra and retention times for individual PAHs.

2.2.4 Calculations

The content of individual PAHs Cn, (g/kg was calculated based on obtained signals for each specific compound using the following equation:

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

where Sn is the peak area for an individual PAH;

Sr is the peak area for recovery internal standard;

M is the sample weight (mass, kg);

mr is the amount of injected recovery internal standard, (g;

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

(REC)s is the coefficient of recovery of surrogate standard.

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

                    (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 the recovery internal standard in the standard;

mns is the amount of an individual PAH, (g in the calibration solution;

mrs is the amount of recovery internal standard in the calibration solution, (g.

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

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

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

ms is the amount of added surrogate standard in the analyzed sample, (g;

(RRF)s is the relative response factor for the surrogate.

                    RRFsr = (Ssurs) mrs /(Sr) mns,

where Ssur and mns are the peak area and  content of surrogate standard in the calibration solution of PAH, respectively. 

            Standard Reference Material 1647 b  (Promochem) was used for alkylated PAH`s calculation. 

The content of groups of individual PAHs was calculated using the recovery coefficients derived for corresponding deuterated standards. The groups of PAH and corresponding deuterated standards are given below:

	Naphthalene, Cn-naphthalenes


	(REC)1 Naphthalene-d8

	Acenaphthylene, acenaphthene, fluorene, 

Cn- fluorenes, biphenyl


	(REC)2 Acenaphthene-d10

	Phenanthrene, anthracene, fluoranthene, 

Cn-phens/anths, Cn-dibenzthiophenes, dibenzthiophene


	(REC)3 Phenanthrene-d10



	Benzo[a]anthracene, chrysene, pyrene, Cn-chrysenes
	(REC)4 Chrysene-d12


	Other PAHs
	(REC)5 Perylene-d12


2.2.5 Detection limit of the method

Detection limit determined statistically with the probability 99% using a batch of blank replicates is estimated to be 0.1-0.5 (g/kg for different PAHs for soil and bottom sediments. This detection limit was verified in the analysis of the prepared control samples. 

2.3 Quality Assurance/ Quality control

The analysis was based on running batches of samples. Each batch included 11 field samples, one of each was analyzed twice (duplicate), the certified reference material EC-5 of National Water Research Institute of Canada and a procedural blank.

The surrogate standard was the mixture PP-HC8 Lot ¹119-14A Chem.Service US containing naphthalene-d8, acenaphthee-d10, phenanthrene-d10, chrysene-d10 and perylene-d12.

The recovery internal standard was 1-bromoadamanthane.

Acceptable analytical quality criteria

The content of PAHs in the blank - below 0.005 (g.

Detectable PAHs in the certified reference material of National Water Research Institute EC-5 - was in conformity with the analysis certificate for 90% of identified compounds. 

Deviation of results in analysis of duplicates - not more than ( 25% of the mean value plus the detection limit of the method,  for 90% of compounds to be identified. 

The range of surrogate standard recovery - 20-120%.

Quality of instrumentation data

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

The acceptable quality criterion - signal-to-noise ratio more than 3:1 for 0.01 ng of anthracene in the injected volume.

Chromatographic resolution was monitored by analysis of calibration standards before and after running an analytical batch. 

The acceptable value - complete separation of peaks of phenanthrene and anthracene.

Mass-spectral resolution - is determined during automatic adjustment of the instrument for ions m/z=502 and 503 as R=1/26 where 1 is the distance  between peak centers, b is peak half-width, not less than 0.95..

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

Quality criterion- acceptable standard deviation of the calculated relative response factor RRF should be not less than 20%.

Instrument drift was monitored before and after running a batch of samples by injection of a mid-level calibration solution of PAH.

Quality criterion- the difference in the values of RRF calculated before and after running a batch of samples should not be more than (15%.

Instrument purity with respect to analyzed components was monitored every time after running the calibration standard solution by injection of hexane. This served to make sure that the signal is not due to a previous sample. 

Acceptance criterion- the value of error due to the instrument background should not be more than 1% of mean concentrations to be determined. 

3. Analytical method for determination of petroleum hydrocarbons and n-alkanes
3.1 General principles

 Petroleum hydrocarbons were determined using an analytical method consisting in extraction of samples by hexane, cleanup of extract using column chromatography on alumina column and further GC determination of total petroleum hydrocarbons using flame ionization detector. For quality control the system of surrogate and recovery internal standards added at different stages of analysis was used. 

For control of completeness of hydrocarbons recovery before extraction the samples were added with surrogate standard - deuterated tetracosane C24D50 .

3.2. Extraction of samples and cleanup of extracts

Prior to the analysis a bottom sediment sample was defrosted and a weighed part of a wet bottom sediment sample was placed in an Erlenmeyer flask, mixed with an equal amount of anhydrous sodium sulfate and ground to powder using a putty knife. Then the sample was added with a surrogate standard (2.5 (g of n-C24D50) and petroleum hydrocarbons were extracted twice by hexane using an ultrasonic bath.

The extract was dried out over anhydrous granular sodium sulfate and concentrated by rotary evaporator reducing the volume to about 1 ml. Then the extract was cleaned sequentially by activated copper turnings and on activated alumina column. The fraction containing hydrocarbons was eluted by 20 ml of hexane. The cleaned up extract was concentrated to 1 ml and transferred to a microvial. For determination of the yield of surrogate standard immediately before the instrumental analysis the recovery internal standard was added (5.15 (g 9,10- dibromoanthracene).

3.3.  Instrumentation analysis 

The analysis was performed using a Carlo Erba Mega 5300.

Injector type



on column

Detector type



Flame Ionization Detector

Column type



Ultra-1 (HP-1)

Column length



30 m

Column diameter


0.32 mm

Column initial temperature

60(C

Heating rate



30(C/min 

Final temperature


300(C/min 

Injector temperature


60(C

Injected volume


1 (l

The instrument calibration was based on using standard solutions of heavy petroleum (US EPA-API Reference Bay Crude Oil WP681) and standard solutions of n-alkanes C10-C36. Instrument linearity was verified by calibration by 5 points in the concentration range 4-100 (g/ml (0.01-10.0 (g/ml for individual n-alkanes). The standard solution of n-alkanes was TRPH Standard SFL-601, Lot ¹ L0435, ULTRA Scientific Canada. After running each batch, calibration was monitored by analysis of mid-level standard solution. 

The derived chromatograms were processed on computer using the codes MultiChrom, version 5.0.

3.4. Calculations

The total petroleum hydrocarbons (C (g/g) was calculated based on the total signal of hydrocarbons recovered by GC system in the retention time range from n-C10 to n-C36 using the equation:

C(g/g= (ATPH-As-AR)(ms)/(As)(M)(RRFTPH),

 where ATPH is the total peak area for hydrocarbons in the retention  time interval;

As is the area peak for surrogate standard;

ms is the amount of surrogate standard, (g;

RRFTPH is a relative response factor for the total petroleum hydrocarbons;

M is the sample weight (g);

AR is the area peak for recovery standard;

RRFTPH is determined by analysis of calibration petroleum solutions as:

                        RRFTPH=(ATPH-As-AR)(Cs)/(As)(CTPH),

where CTPH is the total petroleum concentration in the calibration standard;

Cs is the surrogate concentration. 

3.5.  Analytical accuracy

Analytical accuracy was determined running a batch of 8 control water samples containing 10 (g of heavy petroleum. 

The mean percentage of recovery of petroleum products was 90%, the standard deviation of the mean recovery percentage being 10%.

3.6. Method Detection Limit 

Detection limit determined statistically with the probability 99% using a batch of blank replicates is estimated to be 0.5 (g/g for total petroleum products and 0.02 (g/g for individual n-alkanes. These detection limits were verified in the analysis of the prepared control samples. 

3.7.  Quality Assurance/Quality Control

The analysis was performed by running batches of samples. Each batch included 11 field samples, a control sample prepared in laboratory and analysis of a procedural blank. For samples of bottom sediments one of the samples was analyzed twice (duplicate).

For preparation of a control sample was added petroleum solution (US EPA-API Reference Bay Crude Oil WP681) of known concentration in hexane. The surrogate standard was deuterated tetracosane C24D50. The internal standard was 9,10- dibromanthracene. 

Acceptable analytical quality criteria

The content of petroleum products in the blank - below 10 (g/sample.

Detectable petroleum hydrocarbons the control sample- from 65 to 120% of the added amount. 

Deviation of results  in analysis of duplicates - not more than ( 25% of the mean value plus the detection limit of the method, (g/g.

The range of surrogate standard recovery - 60-120%.

Quality of instrumentation data

Instrument sensitivity was determined once a day (or either after instrumentation adjustment) by analysis of a standard solution containing a mixture of n-alkanes from C10 to n-C36.

The acceptable quality criterion - signal-to-noise ratio more than 3:1 for 0.05 ng of tetradecane in injected volume.

Chromatographic resolution was monitored by analysis of calibration standards before and after running an analytical batch. 

The acceptable value - separation by the baseline of peaks of two standards n-C24H50 and n-C24D50.

Linearity of instrument calibration was determined by analysis of 5 standard solutions of petroleum hydrocarbons with concentration from 4 to 100 (g/ml.

Quality criterion- acceptable standard deviation of the calculated relative response factor RRFTPH should be not less than 15%.

Instrument drift was monitored before and after running a batch of samples by injection of a mid-level calibration petroleum solution.

Quality criterion- the difference in the values of RRFTPH calculated before and after running a batch of samples should not be more than (15%.

Instrument purity with respect to analyzed components was monitored every time after running the calibration standard solution by injection of hexane. This served to make sure that the signal is not due to a previous sample. 

Acceptance criterion- the value of error due to the instrument background should not be more than 1% of mean concentrations to be determined. 

If the specified quality criteria are not satisfied, after running an analytical batch causes of deviations were identified and analysis of a batch was repeated. 

4. Polychlorinated Biphenyl Congeners (PCB`s)

4.1 General principles

 PCB`s were determined using an analytical method consisting in extraction of these compounds from a sample with dichloromethane, cleanup of extracts from sulfur by activated copper and further cleanup on florosil column, with further GC/MS identification and quantification of individual PCB`s. The determination ranges were from 0.02 to 500 (g/kg. For quality control the system of 13C-labelled surrogate standards and recovery internal standards added at different stages of analysis was used. 

After an additional multi-fractionation chromatographic step, the extracts were analyzed for non-ortho substituted PCB`s (NOS, coplanar) see 4.4.

4.2  Brief description of the method

4.2.1 Extraction of samples

A weighed part of a wet bottom sediment sample was mixed with equal amount of anhydrous sodium sulfate in an Erlenmeyer flask. The sample was added with a surrogate standard (a mixture of 13C-labelled PCBs) and extracted by dichloromethane in the Soxhlet unit during 16 hours. The extract was dried with sodium sulfate. The extract was added with 3 ml of hexane, concentrated using a rotary evaporator to the volume of 1-1.5 ml and cleaned up with activated copper. Then the extract was cleaned up on a florisil column (2.1% deactivated). The column was eluted with hexane. The cleaned extract was concentrated to 100 (l and transferred to a microvial. To determine a recovery of surrogate standard an internal standard PCB#166 was added just before analysis. 

4.2.2 Instrumentation analysis 

The analysis was performed using a Varian Saturn 4D MS/MS.

Injector type



split/splitless

Injector purge delay


1 min

Solvent disposal time


3 min

Column type



DB-5MS

Column length



30 m

Column diameter


0.25 mm

Phase film thickness


0.25 (
Temperature programming:

Column initial temperature

80(C

Initial retention time


1 min

Heating rate



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

Injector temperature


290(C

Injected volume


1 (l

Helium flux



1.2 ml/min

Mass scanning range


180-520 amu

The instrument calibration was based on using the standard solutions of BP-MS Lot.BPMS0696 of Wellington Laboratories. The instrument linearity was monitored by calibration by 5 points in the concentration range from 1 to 200 ng/ml. After running a batch of samples, calibration was monitored by analysis of a mid-level standard solution. 

Analytical results were processed using the program Varian 5.2. 

4.2.3 Identification of individual PCB`s 

Identification was based on characteristic mass spectra and retention times for individual PCB`s.

4.2.4 Calculations

The concentrations of PCB`s congeners Cn, (g/kg was calculated  based on obtained signals for each congener using the following equation:

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

where Sn is the peak area for an individual PCB`s congener;

Sr is the peak area for recovery internal standard;

M is the sample weight (mass, kg);

mr is the amount of injected recovery internal standard, (g;

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

(REC)s is the coefficient of recovery of surrogate standard.

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

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

where Sns is the peak area of an individual PCB in the standard;

Srs is the peak area of the recovery internal standard in the standard;

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

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

The recovery coefficient for surrogate standard (REC)s is determined with the following 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 recovery standard in the analyzed sample;

ms is the amount of added surrogate standard in the analyzed sample, ng;

mr is the amount of added recovery standard in the analyzed sample, ng;

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

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

             The concentration of PCB`s congeners was calculated using the recovery coefficients derived for corresponding 13C-labelled surrogate standard. 

4.2.5 Method Detection Limit 
Detection limit determined statistically with the probability 99% using a batch of blank replicates is estimated to be 0.02 (g/kg for bottom sediments. This detection limit was verified in the analysis of the prepared control samples. 

4.3 Quality Assurance/ Quality control

The analysis was based on running batches of samples. Each batch included 11 field samples, one of each was analyzed twice (duplicate), a control sample Certified Reference Material EC-5 of National Water Research Institute of Canada and a procedural blank.

The surrogate standard was the mixture EC9605-SS of Wellington Laboratories containing 13C-labelled PCB #28, #52, #118, #153, #180, #202, #206 and #209.

The recovery internal standard was PCB #166.

Acceptable analytical quality criteria

The content of individual congener PCB`s in the blank - below 1 ng.

Detectable PCB`s in the certified reference material of National Water Research Institute of Canada - EC-5 - was in conformity with the analysis certificate for 90% of identified compounds. 

Deviation of results in analysis of duplicates - not more than ( 25% of the mean value plus the detection limit of the method, for 90% of compounds to be identified. 

The range of surrogate standard recovery - 40-120%.

Quality of instrumentation data

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

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

Chromatographic resolution was monitored by analysis of calibration standards before and after running an analytical batch. 

The acceptable value - complete separation of peaks PCB#74 and PCB#70.

Mass-spectral resolution - is determined during automatic adjustment of the instrument for ions m/z= 264 and 265 as R=1/26 where 1 is the distance  between peak centers, b is peak half-width, not less than 0.95.

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

Quality criterion- acceptable standard deviation of the calculated relative response factor RRF should be not less than 20%.

Instrument drift was monitored before and after running a batch of samples by injection of a mid-level calibration solution of PCB.

Quality criterion- the difference in the values of RRF calculated before and after running a batch of samples should not be more than (15%.

Instrument purity with respect to analyzed components was monitored every time after running the calibration standard solution by injection of hexane. This served to make sure that the signal is not due to a previous sample. 

Acceptance criterion- the value of error due to the instrument background should not be more than 1% of mean concentrations to be determined. 

4.4  Analytical method for determination of coplanar PCB`s.

 4.4.1 The sediment samples was extracted for non-ortho congener PCB analysis by analogy with 4.2.1. As surrogate standard was used NK-LCSP-A solution of Wellington Laboratories. 

          For extract cleaning was used activated copper, florisil column and carbon/celite separation. The target fraction was eluted with toluene: ethylacetate (1:1) mix. For additional cleanup was used activated alumina. 

Instrumentation analysis and Calculations see 4.2.2 and 4.2.4
4.4.4 Acceptable  analytical quality  criteria

The content of individual congener PCB`s  in the blank - below 1 ng.

Detectable PCB`s in the certified reference material of National Water Research Institute DX-3 - was in conformity with the analysis certificate for 90% of identified compounds. 

Deviation of results in analysis of duplicates - not more than ( 25% of the mean value plus the detection limit of the method, for 90% of compounds to be identified. 

The range of surrogate standard recovery - 40-120%.

Quality of instrumentation data

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

The acceptable quality criterion - signal-to-noise ratio more than 3:1 for 0.01 ng of 13C-PCB#126 in the injected volume.

Chromatographic resolution was monitored by analysis of calibration standards before and after running an analytical batch. 

The acceptable value - complete separation of peaks PCB#123 and PCB#118.

 Part two

5. Analysis of heavy metals, organic carbon content and grain size in bottom sediment samples

The bottom sediments samples supplied to SPA Typhoon on 23.05. 2001 were analyzed for heavy metals according to the EPA method SW-846. Heavy metals in bottom sediments were determined by the atomic-adsorption method after complete decomposition of samples by a mixture of hydrofluoric, nitric and hydrochloric acids.

Concentrations of silver, arsenic, selenium, tin, cadmium and lead in all bottom sediment samples were measured by the atomic adsorption technique in the mode of electro-thermal atomization using a Perkin Elmer spectrophotometer Z 3030 with a graphite furnace HGA 600 and the Zeeman effect background correction. The content of zinc, iron, barium, nickel, copper and chromium was determined by atomic adsorption in the flame mode using a Perkin Elmer spectrophotometer Z 3030; the content of chromium in two samples with low element content was determined by atomic adsorption in the thermal mode. Mercury was measured by the cold vapor technique using a mercury analyzer Perkin Elmer MAS-50. Organic carbon was determined by spectrophotometry after oxidation of carbon of organic compounds by the potassium bichromate solution in compliance with the GOST 262113-91 Soils. Methods of determination of organic matters. 

Determination of grain size was based on the sedimentation technique supplemented with gravimetry.

The methods and detection limits are presented in the table 1. 

5.1  QA/QC program for analysis of metals, organic carbon content and grain size

Quality control program for the performed analyses included evaluation of possible contamination of samples during sample preparation and analysis, assessing correctness of measurements and reproducibility of results. 

The bottom sediment samples were analyzed for heavy metals in two batches. Each batch consisted of 11 field samples. In order to check possible sample contamination during sample preparation and analysis a blank sample was analyzed along with field samples of bottom sediments in each batch.

For monitoring correctness of analytical results in the first batch of samples certified standards of bottom sediments  (MESS-1) was analyzed. Since the standard of bottom sediments was not certified for silver and barium, in the second batch a soil quality control sample QCS-240, Environmental Resource Associates was used for control.

The impact of the matrix of analyzed samples on correctness of analysis was evaluated by recovery of a known amount of metals. 

Reproducibility of results was confirmed by replicate analysis of one field sample for each analytical batch.

The acceptance criteria for analysis quality were the following:

            -deviation of results  in analysis of duplicates should not exceed 20% of the mean value;

            -the error in analysis of the certified sample should not exceed 20%;

            -the value of recovered addition should not exceed the range 80-120%.

The analyses of bottom sediments for organic carbon content and grain size were conducted simultaneously. The certified soil sample (GSO 6376-92) and a duplicate were used as control samples for determination of organic matter of bottom sediments, while grain sizes were determined using a duplicate only.

5.2 Results of quality control

Results of quality control during the analysis of metals in bottom sediment samples are shown in Table 1/5 and 1/6. 

Results of the analysis of blank samples in the first and second analytical batches show that no significant contamination of samples with studied metals occurs during sample preparation and analysis. 

The analysis of the certified sample of bottom sediments was performed with the error ranging from 3.4 to 17.6% for different elements and the error from 0 to 16.9% for quality control soil sample.

The analysis of duplicates shows that the discrepancy of analytical results for different elements varied from 0 to 17%. 

The obtained results indicate that the introduced addition of the studied metals is recovered with the error 85-110% and hence the matrix of bottom sediments does not influence correctness of analysis.

The outcome of quality control for determination of organic matter and grain size of bottom sediments are presented in Table 3/2. In the organic matter analysis the soil certified samples GSO 6376-92 were analyzed with the error 1.4% and the analysis of duplicates showed discrepancy of 7.4%. The deviation in duplicates in grain size analysis varied from 1.5 to 30% for different fractions and on the average was equal to 9.7%.

Part three

6. Chlorinated Pesticides

PRIVATE 

· 10g of dry sediment was moistened with 1% NH4Cl for 24 hours; 

· 60 ml acetone/hexane (1:1) was added and shaken for 1h, centrifuged and the solvent decanted to a separatory funnel.  This step was repeated and the extracts combined;

· 250ml of distilled water was added to the combined solvent and shaken for 5 min, the aqueous layer drained (and retained) and the hexane layer passed through Na2SO4 to a rotovap flask; the aqueous layer was returned to the separatory funnel and the extraction repeated two times with 10ml of hexane each time; 

· the volume was reduced to 4-5 ml and transferred into a graduated conical test tube;
· the volume was reduced to 1 mL by air blowdown ( air stream cleaned with carbon);

· the sample extract  (1 mL in hexane) was transferred to a Florisil column and eluted with 50 mL of hexane (fraction 1 containing the PCBs , ppDDE, heptachlor, aldrine, HCB, a-HCH, cis- and trans-chlordane), then with 35 mL of 85:15 hexane: DCM (fraction 2 containing the other OCPs, then with 50 mL of 1:2 hexane: DCM (fraction 3, the rest of OCPs);

· the fraction 2 and 3 were combined, the solvent volumes were reduced and exchanged into isooctane, made up to 1 mL and run on GC. 

Gas Chromatographic Conditions

· Injection Port Temperature - 250 C;

· Detector Temperature - 350 C; 

· Detector Make-up gas - Nitrogen at 29 ml/min;  

· Carrier Gas - Nitrogen;  

· Column Head pressure - 15 psi; 

· Initial Column Temperature - 80 C; hold 1min, program rate 3.5 C/min   to 280 C, hold 10 min.

· DB-1 column was used for analyses.

SPA “ Typhoon”

Сentre for Environmental Chemistry

       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 1/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-HM

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Metals
Method of analysis: EPA

Instrument: AAS Perkin Elmer B-3030, AAS Perkin Elmer B-3030, Perkin Elmer MAS-50
Content of Total Metals in Sediment, mg/kg dry wt                                                      

	Metals
	 Sample ID

	
	C-2000

DP-2
	NC-2000 

A-1
	NC-2000

A-2
	NC-2000

A-3
	NC-2000

A-5
	NC-2000

A-6

	Ag
	0,025
	< 0,005
	 0,019
	0,026
	 0,009
	< 0,005

	As
	4,77
	4,04
	2,40
	0,42
	1,58
	0,62

	Ba
	669
	205
	251
	348
	241
	211

	Cd
	0,076
	0,040
	0,033
	0,029
	0,066
	0,068

	Cu
	20,3
	2,54
	4,49
	4,16
	6,37
	3,80

	Cr
	33,6
	28,4
	18,2
	19,1
	9,72
	21,5

	Pb
	4,50
	4,37
	4,49
	5,71
	1,34
	1,69

	Hg
	0,013
	0,011
	0,023
	0,016
	0,018
	0,020

	Se
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1

	Sn
	< 10
	< 10
	< 10
	< 10
	< 10
	< 10

	Ni
	15,3
	6,26
	9,57
	5,90
	9,05
	7,30

	Fe
	6160
	4590
	4570
	3840
	3440
	4000

	Zn
	24,5
	5,18
	4,82
	5,90
	12,5
	7,96


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                     T.N. Morshina              
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       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 1/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1, HM

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Metals
Method of analysis: EPA

Instrument: AAS Perkin Elmer B-3030, AAS Perkin Elmer B-3030, Perkin Elmer MAS-50
Content of Total Metals in Sediment, mg/kg dry wt 

	Metals
	Sample ID 

	
	NC-2000

A-7
	NC-2000 

A-8 D
	NC-2000

A-9
	NC-2000

A-10
	NC-2000

A-12
	NC-2000

A-12 LD

	Ag
	0,006
	< 0,005
	 0,007
	 0,005
	 < 0,005
	< 0,005

	As
	2,92
	0,92
	2,66
	0,97
	4,68
	3,94

	Ba
	219
	167
	274
	259
	234
	272

	Cd
	0,031
	0,074
	0,052
	0,066
	0,058
	0,049

	Cu
	8,40
	4,50
	10,8
	3,16
	12,5
	11,8

	Cr
	37,3
	13,9
	52,9
	18,6
	53,6
	51,3

	Pb
	5,77
	1,38
	7,55
	3,74
	5,53
	6,42

	Hg
	0,025
	0,017
	0,033
	0,012
	0,024
	0,021

	Se
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1

	Sn
	< 10
	< 10
	< 10
	< 10
	< 10
	< 10

	Ni
	13,5
	11,4
	22,5
	5,64
	21,1
	22,4

	Fe
	6280
	4530
	6730
	4750
	7550
	7400

	Zn
	14,2
	10,2
	18,8
	5,69
	25,2
	26,0


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                     T.N. Morshina                                                       
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       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 1/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2, HM

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Metals
Method of analysis: EPA

Instrument: AAS Perkin Elmer B-3030, AAS Perkin Elmer B-3030, Perkin Elmer MAS-50
Content of Total Metals in Sediment, mg/kg dry wt                                                      

	Metals
	Sample ID 

	
	NC-2000 

A- 13
	MC-2000

A-4
	MC-2000

A-11
	MC-2000

B-1
	MC-2000

B-1, LD
	MC-2000

B-2

	Ag
	0,022
	0,022
	0,009
	0,029
	0,025
	 0,007

	As
	4,45
	0,78
	0,75
	6,71
	6,38
	1,65

	Ba
	198
	107
	624
	276
	285
	324

	Cd
	0,037
	0,034
	0,046
	0,099
	0,108
	0,085

	Cu
	8,00
	4,35
	3,23
	21,9
	22,0
	7,00

	Cr
	30,6
	2,08
	55,3
	69,3
	76,2
	47,2

	Pb
	5,40
	0,69
	3,29
	7,60
	8,91
	2,81

	Hg
	0,032
	0,046
	0,009
	0,068
	0,065
	0,020

	Se
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1

	Sn
	< 10
	< 10
	< 10
	< 10
	< 10
	< 10

	Ni
	11,8
	5,42
	7,88
	34,2
	37,4
	16,3

	Fe
	5640
	1600
	4880
	9680
	9680
	6020

	Zn
	14,2
	2,77
	9,13
	52,9
	54,4
	19,5
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Principal Analyst                                                                                     T.N. Morshina                          
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       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 1/4

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2, HM

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Metals
Method of analysis: EPA

Instrument: AAS Perkin Elmer B-3030, AAS Perkin Elmer B-3030, Perkin Elmer MAS-50
Content of Total Metals in Sediment, mg/kg dry wt                                                      

	Metals
	Sample ID 

	
	MC-2000

B-3
	MC-2000

B-4
	MC-2000

IS 1-1
	MC-2000

IS 1-1, FD
	MC-2000

IS 2-1
	MC-2000

IS 2-2

	Ag
	 0,011
	0,027
	0,032
	0,022
	0,026
	0,022

	As
	3,40
	6,18
	4,22
	3,96
	5,57
	2,71

	Ba
	244
	233
	314
	280
	246
	69,7

	Cd
	0,051
	0,057
	0,083
	0,090
	0,095
	0,022

	Cu
	8,60
	11,4
	13,9
	11,9
	10,2
	5,37

	Cr
	38,8
	36,3
	60,2
	50,4
	21,2
	4,74

	Pb
	3,11
	3,04
	8,03
	7,53
	5,79
	2,23

	Hg
	0,010
	0,032
	0,035
	0,037
	0,033
	0,012

	Se
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1
	< 0,1

	Sn
	< 10
	< 10
	< 10
	< 10
	< 10
	< 10

	Ni
	17,7
	18,1
	27,2
	30,6
	16,7
	10,9

	Fe
	6050
	7550
	7670
	8000
	6840
	3510

	Zn
	20,8
	35,2
	37,8
	30,6
	23,9
	7,53


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                     T.N. Morshina              
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                                                              SPA “ Typhoon”

          Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                          CERTIFICATE  of  ANALYSIS  N 1/5

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1, HM

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Metals
Method of analysis: EPA

Instrument: AAS Perkin Elmer B-3030, AAS Perkin Elmer B-3030, Perkin Elmer MAS-50
                                           QA/QC DATA REPORT

	Metals
	Procedural Blank #1

mg/kg
	Duplicate  Difference,

%D
	Matrix Spike

 Recovery,

% R
	Detection Limit, 

mg/kg
	Quality Control Standards

QCS Lot.240, mg/kg

	
	
	
	
	
	Certified Value
	Detected Value

	Ag
	< 0,005
	0
	87,5
	0,005
	39,1
	36,7

	As
	< 0,5
	17,2
	85,1
	0,5
	43,7
	37,9

	Ba
	< 5,0
	15,0
	102
	5,0
	873
	725

	Cd
	0,01
	16,8
	91,1
	0,005
	38,4
	38,8

	Cu
	  < 1,00
	5,8
	104
	1,00
	73,1
	73,8

	Cr
	1,1
	4,4
	97,2
	0,05
	148
	148

	Fe
	3,8
	2,0
	106
	1,5
	21700
	25230

	Pb
	< 0,05
	14,9
	94,4
	0,05
	69,4
	64,8

	Hg
	< 0,005
	13,3
	87,8
	0,005
	1,18
	1,09

	Se
	< 0,10
	0
	103
	0,1
	52,2
	46,9

	Sn
	< 10
	0
	89,7
	10
	93,2
	88,0

	Ni
	< 5,0
	6,0
	87,9
	5,0
	58,8
	51,4

	Zn
	1,0
	3,1
	95,3
	0,5
	188
	174


%R= (( SSR-SR)/ SA)(100                 %D=((SR1-SR2 )/SR) (100

SSR- Spiked Sample Result,                 SR1 - Sample Result 1

SR- Sample Result,                                SR2 - Sample Result 2

SA- Spike Addet                                     SR=(SR1+SR2)/2 

Control Limit %R= 80-120 %                Control Limit %D= 20 %

Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                     T.N. Morshina             
Сentre for Environmental Chemistry

                                                              SPA “ Typhoon”

          Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                          CERTIFICATE  of  ANALYSIS  N 1/6

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2, HM

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Metals
Method of analysis: EPA

Instrument: AAS Perkin Elmer B-3030, AAS Perkin Elmer B-3030, Perkin Elmer MAS-50
                                           QA/QC DATA REPORT

	Metals
	Procedural Blank #2

mg/kg
	Duplicate  Difference,

%D
	Matrix Spike

 Recovery,

% R
	Detection Limit, 

mg/kg
	Marine sediment reference material for trace metals

MESS-1, mg/kg

	
	
	
	
	
	Certified Value
	Detected Value

	Ag
	< 0,005
	14,8
	87,5
	0,005
	-
	-

	As
	< 0,5
	5,0
	107
	0,5
	10,6
	8,92

	Ba
	< 5,0
	3,2
	88,8
	5,0
	-
	-

	Cd
	0,01
	8,7
	90,5
	0,005
	0,59
	0,57

	Cu
	  < 1,00
	0,5
	97,0
	1,00
	25,1
	24,4

	Cr
	1,1
	9,5
	91,4
	0,05
	71,0
	58,6

	Fe
	4,5
	0
	89,9
	1,5
	30520
	28670

	Pb
	< 0,05
	15,8
	89,3
	0,05
	34,0
	29,8

	Hg
	< 0,005
	4,5
	90,1
	0,005
	0,171
	0,160

	Se
	< 0,10
	0
	85,1
	0,1
	0,34
	0,28

	Sn
	< 10
	0
	97,5
	10
	3,98
	< 10

	Ni
	< 5,0
	8,9
	89,6
	5,0
	29,5
	24,2

	Zn
	1,1
	2,8
	110
	0,5
	191
	204


%R= (( SSR-SR)/ SA)(100                 %D=((SR1-SR2 )/SR) (100

SSR- Spiked Sample Result,                 SR1 - Sample Result 1

SR- Sample Result,                                SR2 - Sample Result 2

SA- Spike Addet                                     SR=(SR1+SR2)/2 

Control Limit %R= 80-120 %                Control Limit %D= 20 %

Head of Centre for Environmental Chemistry                                      A.V. Konoplev
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                                      CERTIFICATE  of  ANALYSIS  N 2/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1 G

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Grain size

Method of analysis: Russian

Results of mechanical analysis 

	Sample ID
	Particles content (in %) depending on their size (in mm)

	
	>1


	1-0,5
	0,5-0,25
	0,25-0,05
	0,05-0,01
	0,01-0,005
	0,005-0,001
	< 0,001

	C-2000 DP-2
	45,4


	3,47
	6,82
	18,25
	8,44
	3,37
	8,62
	5,63

	NC-2000 A-1
	14,25
	2,57
	2,90
	78,99
	0,36
	0,07
	< 0,01
	0,86

	NC-2000 A-2
	1,03
	0,30
	6,17
	85,41
	1,44
	0,87
	1,12
	3,66

	NC-2000 A-2, LD
	1,23
	0,41
	6,89
	84,11
	1,54
	0,89
	1,17
	3,76

	NC-2000 A-3
	11,72
	0,48
	0,79
	81,60
	1,52
	0,44
	0,88
	2,57

	NC-2000 A-5
	3,31
	4,88
	5,92
	75,35
	2,65
	0,76
	4,86
	2,27

	NC-2000 A-6
	17,63
	2,25
	1,69
	75,37
	0,50
	0,31
	0,67
	1,58

	NC-2000 A-7
	9,86
	4,37
	5,16
	69,85
	4,05
	2,54
	2,04
	2,13

	NC-2000 A-8 D
	5,46
	1,08
	1,05
	90,67
	0,50
	0,08
	0,25
	0,91

	NC-2000 A-9
	25,44
	4,55
	3,04
	58,74
	0,86
	1,12
	3,30
	2,95

	NC-2000 A-10
	1,67
	0,40
	0,63
	89,74
	2,98
	3,41
	0,15
	1,02

	NC-2000 A-12
	0,71
	0,14
	0,67
	17,06
	74,31
	1,04
	2,91
	3,16

	NC-2000 A-13
	28,67
	2,86
	3,94
	60,32
	1,56
	0,68
	0,70
	1,27
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       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 2/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1 G

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Grain size

Method of analysis: Russian
Results of mechanical analysis

	Sample ID
	Particles content (in %) depending on their size (in mm)

	
	>1


	1-0,5
	0,5-0,25
	0,25-0,05
	0,05-0,01
	0,01-0,005
	0,005-0,001
	< 0,001

	MC-2000 A-4
	88,51


	3,48
	1,80
	1,06
	1,06
	0,43
	1,31
	2,35

	MC-2000 A-11
	8,00
	0,12
	0,70
	88,88
	0,33
	0,20
	0,07
	1,70

	MC-2000 B-1
	1,44
	0,42
	4,23
	37,9
	42,53
	5,18
	4,02
	4,28

	MC-2000 B-2
	5,38
	0,70
	0,55
	85,54
	2,98
	0,09
	1,91
	2,85

	MC-2000 B-3
	38,55
	1,12
	0,90
	53,33
	2,02
	0,31
	1,86
	1,91

	MC-2000 B-4
	15,64
	1,77
	4,90
	55,77
	6,39
	2,98
	10,41
	2,14

	MC-2000 IS 1-1
	< 0,01
	< 0,01
	< 0,01
	60,32
	25,21
	9,01
	2,40
	3,60

	MC-2000 IS1-1 FD
	< 0,01
	< 0,01
	< 0,01
	59,45
	26,15
	8,98
	2,60
	2,82

	MC-2000 IS 2-1
	40,17
	10,19
	28,71
	4,68
	7,04
	1,40
	3,97
	3,84

	MC-2000 IS 2-2
	77,34
	1,26
	0,78
	11,93
	3,92
	0,81
	1,49
	2,47
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Сentre for Environmental Chemistry

                                                    SPA “ Typhoon”

       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 3/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1 TOC

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Total Organic Carbon

Method of analysis: Russian
Content of Total Organic Carbon, mg/kg dry wt

	Sample ID
	Total organic carbon

	C-2000 DP-2
	15100

	NC-2000 A-1
	1200

	NC-2000 A-2
	11300

	NC-2000 A-3
	3200

	NC-2000 A-5
	8000

	NC-2000 A-6
	2800

	NC-2000 A-7
	7100

	NC-2000 A-8 D
	1300

	NC-2000 A-9
	6000

	NC-2000 A-10
	1200

	NC-2000 A-12
	9900

	NC-2000 A-13
	6400

	MC-2000 A-4
	19600

	MC-2000 A-11
	1100

	MC-2000 B-1
	16900

	MC-2000 B-2
	3000

	MC-2000 B-3
	5900

	MC-2000 B-4
	8500

	MC-2000 IS 1-1
	5800

	MC-2000 IS1-1, FD
	5100

	MC-2000 IS 2-1
	25100

	MC-2000 IS 2-1, LD
	23300

	MC-2000 IS 2-2
	11200


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                     T.N. Morshina          
Сentrefor Environmental Chemistry

                                                              SPA “ Typhoon”

          Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                          CERTIFICATE  of  ANALYSIS  N 3/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1 G, 1 TOC

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Grain size, Total Organic Carbon
Method of analysis: Russian

                                           QA/QC DATA REPORT

	Ingredient
	Duplicate  Difference, %
	Soil reference material for total organic carbon GSO 6376-92, mg/kg
	Detection Limit 

	
	
	Certified Value
	Detected Value
	

	Grain size
	9,7
	-
	-
	1%

	Total Organic Carbon 
	7,4
	22620
	22300
	100 mg/kg


%D=((SR1-SR2 )/SR) (100

SR1 - Sample Result 1

SR2 - Sample Result 2

SR=(SR1+SR2)/2 

Control Limit %D= 20 %

Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                     T.N. Morshina        
                                                                                                                Table 1

Analytical  methods in determination of metals in Sediment 

	Ingredient
	Technique
	Method of preparation
	Method of analysis
	PQL, mg/kg 

dry wt

	Ag
	GFAA
	SW-846 # 3052
	SW-846 #7761
	0,005

	As
	GFAA
	SW-846 # 3052
	SW-846 #7060A
	0,5

	Ba
	FLAA
	SW-846 # 3052
	SW-846 #7080A
	5,0

	Cd
	GFAA 
	SW-846 # 3052
	SW-846 #7131A
	0,005

	Cu
	FLAA
	SW-846 # 3052
	SW-846 # 7210
	1,0

	Cr
	FLAA

GFAA
	SW-846 # 3052


	SW-846 #7190

SW-846 # 7191
	5,0

0,05

	Fe
	FLAA
	SW-846 # 3052
	SW-846 #7380
	1,5

	Ni
	FLAA
	SW-846 # 3052
	SW-846 #7520
	5,0

	Pb
	GFAA
	SW-846 # 3052
	SW-846 #7421
	0,05

	Hg
	CVAA
	SW-846 # 3052
	SW-846 #7471A
	0,005

	Se
	GFAA
	SW-846 # 3052
	SW-846 #7740
	0,1

	Sn
	GFAA
	SW-846 # 3052
	SW-846 #7871
	10,0

	Zn
	 FLAA
	SW-846 # 3052
	SW-846 #7950
	0,5

	Grain size (incl.total organic matter)
	Sedimentation
	GOST 24598-81
	GOST 24598-81
	0,01%

	Total Organic Carbon (TOC)
	Spectrophoto-metry
	GOST 26213-91
	GOST 26213-84
	100 


SPA “ Typhoon”

Сentre for Environmental Chemistry 

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  4/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-D/F

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PCDD/PCDF

Method of analysis: GC/MS US EPA SW-846 #8280A

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polychlorinated dibenzo-p-dioxons and polychlorinated dibenzofurans in Sediment, ng/kg dry wt
	Compound
	C-2000 DP-2
	NC-2000

A-7
	NC-2000

A-12
	NC-2000

A-13
	NC-2000

A-3
	NC-2000

A-3D

	2,3,7,8-TCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,8,9-HpCDD
	<1
	<1
	<1
	<1
	<1
	<1

	OCDD
	<2
	<2
	2
	<2
	<2
	<2

	2,3,7,8-TCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	2,3,4,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	2,3,4,6,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,7,8-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,7,8,9-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	OCDF
	<2
	<2
	<2
	<2
	<2
	<2

	Total Concentration in TEF, ng/Kg
	
	
	0,002
	
	
	

	Surrogate  Internal Standards, % Recovery

	13C12-2,3,7,8-TCDD
	91
	93
	90
	88
	89
	87

	13C12-2,3,7,8-TCDF
	93
	95
	92
	89
	87
	90

	13C12-1,2,3,7,8-PeCDD
	89
	90
	87
	79
	85
	89

	13C12-1,2,3,7,8-PeCDF
	99
	98
	96
	86
	79
	80

	13C12-1,2,3,6,7,8- HxCDD
	70
	85
	71
	78
	72
	79

	13C12-1,2,3,6,7,8- HxCDF
	90
	93
	89
	89
	87
	80

	13C12-1,2,3,4,6,7,8-HpCDD
	88
	91
	85
	91
	90
	89

	13C12-1,2,3,4,6,7,8-HpCDF
	90
	92
	87
	85
	97
	91

	13C12-OCDD
	92
	95
	90
	92
	99
	96


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                   E.M. Pasynkova

QA/QC                                                                                                  D.P.Samsonov
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  4/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-D/F

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PCDD/PCDF

Method of analysis: GC/MS US EPA SW-846 #8280A 

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polychlorinated dibenzo-p-dioxons and polychlorinated dibenzofurans in Sediment, ng/kg dry wt
	Compound
	MC-2000

IS-1-1
	MC-2000

IS-1-1FB
	MC-2000

A-11
	NC-2000

A-2
	NC-2000

A-9
	NC-2000

A-5

	2,3,7,8-TCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,8,9-HpCDD
	1
	<1
	<1
	<1
	<1
	<1

	OCDD
	4
	3
	<2
	<2
	3
	3

	2,3,7,8-TCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	2,3,4,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	2,3,4,6,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,7,8-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,7,8,9-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	OCDF
	<2
	<2
	<2
	<2
	<2
	<2

	Total Concentration in TEF, ng/Kg
	0,014
	0,003
	
	
	0,003
	0,003

	Surrogate  Internal Standards, % Recovery

	13C12-2,3,7,8-TCDD
	89
	88
	90
	87
	92
	87

	13C12-2,3,7,8-TCDF
	85
	79
	81
	79
	81
	77

	13C12-1,2,3,7,8-PeCDD
	87
	85
	88
	84
	88
	81

	13C12-1,2,3,7,8-PeCDF
	83
	90
	92
	80
	86
	85

	13C12-1,2,3,6,7,8- HxCDD
	79
	70
	74
	71
	75
	78

	13C12-1,2,3,6,7,8- HxCDF
	93
	78
	80
	76
	80
	77

	13C12-1,2,3,4,6,7,8-HpCDD
	89
	80
	82
	80
	96
	83

	13C12-1,2,3,4,6,7,8-HpCDF
	93
	91
	90
	88
	94
	87

	13C12-OCDD
	90
	89
	94
	89
	97
	90


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                   E.M. Pasynkova

QA/QC                                                                                                  D.P.Samsonov
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 4/4 

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-D/F

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PCDD/PCDF

Method of analysis: GC/MS US EPA SW-846 #8280A

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polychlorinated dibenzo-p-dioxons and polychlorinated dibenzofurans in Sediment, ng/kg dry wt
	Compound
	MC-2000

B-3
	MC-2000

A-4
	MC-2000

B-4
	NC-2000

A-1
	NC-2000

A-10
	NC-2000

A-10D

	2,3,7,8-TCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,8,9-HpCDD
	<1
	<1
	1
	<1
	<1
	<1

	OCDD
	<2
	2
	7
	<2
	<2
	<2

	2,3,7,8-TCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	2,3,4,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	2,3,4,6,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,7,8-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,7,8,9-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	OCDF
	<2
	<2
	<2
	<2
	<2
	<2

	Total Concentration in TEF, ng/Kg
	
	0,002
	0,017
	
	
	

	Surrogate  Internal Standards, % Recovery

	13C12-2,3,7,8-TCDD
	87
	85
	86
	90
	81
	85

	13C12-2,3,7,8-TCDF
	79
	75
	71
	78
	70
	73

	13C12-1,2,3,7,8-PeCDD
	71
	90
	90
	95
	87
	88

	13C12-1,2,3,7,8-PeCDF
	70
	79
	76
	86
	76
	79

	13C12-1,2,3,6,7,8- HxCDD
	85
	70
	72
	70
	71
	74

	13C12-1,2,3,6,7,8- HxCDF
	91
	89
	77
	73
	83
	80

	13C12-1,2,3,4,6,7,8-HpCDD
	80
	72
	80
	71
	88
	85

	13C12-1,2,3,4,6,7,8-HpCDF
	90
	80
	83
	80
	79
	81

	13C12-OCDD
	89
	89
	85
	79
	89
	90


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                   E.M. Pasynkova 
QA/QC                                                                                                  D.P.Samsonov
SPA “ Typhoon”

Сentre for Environmental Chemistry 

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  4/5

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-D/F

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PCDD/PCDF

Method of analysis: GC/MS US EPA SW-846 #8280A

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polychlorinated dibenzo-p-dioxons and polychlorinated dibenzofurans in Sediment, ng/kg dry wt
	Compound
	MC-2000

B-2
	MC-2000

IS-2-2
	MC-2000

IS-2-1
	MC-2000

B-1
	NC-2000

A-6
	NC-2000

A-8D

	2,3,7,8-TCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDD
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9- HxCDD
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,8,9-HpCDD
	<1
	<1
	1
	2
	<1
	<1

	OCDD
	2
	3
	4
	10
	<2
	<2

	2,3,7,8-TCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	2,3,4,7,8-PeCDF
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5
	<0,5

	1,2,3,4,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,6,7,8- HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	2,3,4,6,7,8-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,7,8,9-HxCDF
	<1
	<1
	<1
	<1
	<1
	<1

	1,2,3,4,6,7,8-HpCDF
	<1
	<1
	<1
	1,5
	<1
	<1

	1,2,3,4,7,8,9-HpCDF
	<1
	<1
	<1
	<1
	<1
	<1

	OCDF
	<2
	<2
	<2
	<2
	<2
	<2

	Total Concentration in TEF, ng/Kg
	0,002
	0,003
	0,014
	0,045
	
	

	Surrogate  Internal Standards, % Recovery

	13C12-2,3,7,8-TCDD
	80
	86
	89
	95
	90
	91

	13C12-2,3,7,8-TCDF
	72
	78
	79
	92
	87
	79

	13C12-1,2,3,7,8-PeCDD
	88
	89
	92
	93
	92
	89

	13C12-1,2,3,7,8-PeCDF
	90
	76
	80
	89
	94
	90

	13C12-1,2,3,6,7,8- HxCDD
	75
	77
	73
	92
	84
	91

	13C12-1,2,3,6,7,8- HxCDF
	82
	80
	83
	80
	90
	89

	13C12-1,2,3,4,6,7,8-HpCDD
	90
	89
	91
	89
	87
	93

	13C12-1,2,3,4,6,7,8-HpCDF
	89
	82
	89
	95
	92
	90

	13C12-OCDD
	87
	89
	92
	93
	90
	89


Head of Center for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                   E.M. Pasynkova 
QA/QC                                                                                                  D.P.Samsonov
SPA “ Typhoon”

Сentre for Environmental Chemistry 

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  4/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-D/F

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PCDD/PCDF

Method of analysis: GC/MS US EPA SW-846 #8280A

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

                                           QA/QC DATA REPORT

	Compound
	Procedural Blank #1

pg
	Duplicate  Difference,

%D
	Detection Limit, 

ng/kg
	NWRI`s Sediment Reference Material DX-3, ng/kg

	
	
	
	
	Certified Value
	Detected Value

	2,3,7,8-TCDD
	<25
	0
	0,5
	121 + 43
	108

	1,2,3,7,8-PeCDD
	<25
	0
	0,5
	19 + 7
	14

	1,2,3,4,7,8-HxCDD
	<50
	0
	1
	20 + 10
	36

	1,2,3,6,7,8- HxCDD
	<50
	0
	1
	60 + 18
	53

	1,2,3,7,8,9- HxCDD
	<50
	0
	1
	37 + 16
	32

	1,2,3,4,6,8,9-HpCDD
	<50
	0
	1
	501 + 129
	612

	OCDD
	<100
	0
	2
	3067 + 888
	3255

	2,3,7,8-TCDF
	<25
	0
	0,5
	47 + 31
	68

	1,2,3,7,8-PeCDF
	<25
	0
	0,5
	35 + 17
	31

	2,3,4,7,8-PeCDF
	<25
	0
	0,5
	45 + 16
	63

	1,2,3,4,7,8-HxCDF
	<50
	0
	1
	437 + 151
	523

	1,2,3,6,7,8- HxCDF
	<50
	0
	1
	96 + 46
	85

	2,3,4,6,7,8-HxCDF
	<50
	0
	1
	16 + 32
	50

	1,2,3,7,8,9-HxCDF
	<50
	0
	1
	39 + 31
	40

	1,2,3,4,6,7,8-HpCDF
	<50
	0
	1
	1923 + 558
	1781

	1,2,3,4,7,8,9-HpCDF
	<50
	0
	1
	98 + 39
	101

	OCDF
	<100
	0
	2
	3875 + 1328
	4706

	Surrogate  Internal Standards, % Recovery

	13C12-2,3,7,8-TCDD
	91
	
	0,5
	
	89

	13C12-2,3,7,8-TCDF
	89
	
	0,5
	
	90

	13C12-1,2,3,7,8-PeCDD
	85
	
	0,5
	
	80

	13C12-1,2,3,7,8-PeCDF
	91
	
	0,5
	
	88

	13C12-1,2,3,6,7,8- HxCDD
	90
	
	1
	
	91

	13C12-1,2,3,6,7,8- HxCDF
	87
	
	1
	
	89

	13C12-1,2,3,4,6,7,8-HpCDD
	89
	
	1
	
	94

	13C12-1,2,3,4,6,7,8-HpCDF
	92
	
	1
	
	90

	13C12-OCDD
	90
	
	2
	
	89
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SPA “ Typhoon”

Сentre for Environmental Chemistry 

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 4/6

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-D/F

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PCDD/PCDF

Method of analysis: GC/MS US EPA SW-846 #8280A

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

                                           QA/QC DATA REPORT

	Compound
	Procedural Blank #1

pg
	Duplicate  Difference,

%D
	Detection Limit, 

ng/kg
	NWRI`s Sediment Reference Material

DX-3, ng/kg

	
	
	
	
	Certified Value
	Detected Value

	2,3,7,8-TCDD
	<25
	0
	0,5
	121 + 43
	110

	1,2,3,7,8-PeCDD
	<25
	0
	0,5
	19 + 7
	21

	1,2,3,4,7,8-HxCDD
	<50
	0
	1
	20 + 10
	20

	1,2,3,6,7,8- HxCDD
	<50
	0
	1
	60 + 18
	44

	1,2,3,7,8,9- HxCDD
	<50
	0
	1
	37 + 16
	31

	1,2,3,4,6,8,9-HpCDD
	<50
	0
	1
	501 + 129
	578

	OCDD
	<100
	0
	2
	3067 + 888
	3082

	2,3,7,8-TCDF
	<25
	0
	0,5
	47 + 31
	66

	1,2,3,7,8-PeCDF
	<25
	0
	0,5
	35 + 17
	29

	2,3,4,7,8-PeCDF
	<25
	0
	0,5
	45 + 16
	65

	1,2,3,4,7,8-HxCDF
	<50
	0
	1
	437 + 151
	320

	1,2,3,6,7,8- HxCDF
	<50
	0
	1
	96 + 46
	50

	2,3,4,6,7,8-HxCDF
	<50
	0
	1
	16 + 32
	32

	1,2,3,7,8,9-HxCDF
	<50
	0
	1
	39 + 31
	26

	1,2,3,4,6,7,8-HpCDF
	<50
	0
	1
	1923 + 558
	1853

	1,2,3,4,7,8,9-HpCDF
	<50
	0
	1
	98 + 39
	96

	OCDF
	<100
	0
	2
	3875 + 1328
	4331

	Surrogate  Internal Standards, % Recovery

	13C12-2,3,7,8-TCDD
	89
	
	0,5
	
	91

	13C12-2,3,7,8-TCDF
	90
	
	0,5
	
	87

	13C12-1,2,3,7,8-PeCDD
	88
	
	0,5
	
	89

	13C12-1,2,3,7,8-PeCDF
	93
	
	0,5
	
	91

	13C12-1,2,3,6,7,8- HxCDD
	91
	
	1
	
	79

	13C12-1,2,3,6,7,8- HxCDF
	87
	
	1
	
	90

	13C12-1,2,3,4,6,7,8-HpCDD
	90
	
	1
	
	87

	13C12-1,2,3,4,6,7,8-HpCDF
	88
	
	1
	
	93

	13C12-OCDD
	92
	
	2
	
	90
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                                      CERTIFICATE  of  ANALYSIS  N  5/1 (1 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt
	Compound
	C – 2000

DP - 2
	NC – 2000

A - 7
	NC – 2000

A – 7 D
	NC – 2000

A - 12
	NC – 2000

A - 13
	NC – 2000

A - 3

	Naphthalene
	4.49
	1.94
	2.43
	1.93
	1.59
	0.94

	2-Methylnaphtalene
	4.37
	0.87
	0.92
	0.95
	1.14
	1.12

	1-Methylnaphtalene
	3.03
	2.06
	2.55
	1.39
	0.87
	0.50

	C2-Naphtalenes
	10.6
	<0.3
	<0.3
	22.5
	2.82
	1.90

	C3-Naphtalenes
	6.76
	<0.3
	<0.3
	2.41
	1.70
	<0.3

	C4-Naphtalenes
	3.53
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Biphenyl
	1.66
	0.43
	0.51
	0.79
	<0.3
	<0.3

	Acenaphthene
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Acenaphthylene
	<0.1
	<0.1
	<0.1
	<0.1
	0.64
	<0.1

	Fluorene
	0.96
	<0.1
	<0.1
	0.14
	<0.1
	<0.1

	C1-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Phenanthrene
	3.03
	0.65
	1.32
	1.11
	0.60
	<0.3

	Anthracene
	0.33
	0.33
	0.38
	0.18
	0.25
	<0.1

	C1-Phens/Anths
	6.80
	<0.1
	<0.1
	2.44
	1.04
	<0.1

	C2-Phens/Anths
	7.19
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	C3-Phens/Anths
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	C4-Phens/Anths
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Dibenzothiophene
	0.42
	<0.2
	<0.2
	0.27
	<0.2
	<0.2

	C1-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Fluoranthene
	2.88
	1.64
	0.81
	1.44
	1.60
	<0.2

	Pyrene
	1.57
	0.28
	0.33
	0.77
	0.80
	<0.2

	C1-Flanths/Pyrs
	0.83
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Flanths/Pyrs
	0.97
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Flanths/Pyrs
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Benzo(a)anthracene
	0.75
	<0.1
	<0.1
	0.22
	0.64
	<0.1

	Chrysene
	2.53
	1.36
	1.40
	0.83
	0.99
	<0.2

	C1-Chrysenes
	2.98
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Chrysenes
	3.20
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C4-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2


SPA “ Typhoon”
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                                      CERTIFICATE  of  ANALYSIS  N  5/1 (2 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt

	Compound
	C – 2000

DP - 2
	NC – 2000

A - 7
	NC – 2000

A – 7 D
	NC – 2000

A - 12
	NC – 2000

A - 13
	NC – 2000

A - 3

	Benzo(b)fluoranthene
	3.95
	0.46
	0.85
	1.26
	1.41
	<0.3

	Benzo(k)fluoranthene
	3.99
	<0.3
	0.40
	0.91
	1.07
	<0.3

	Benzo(e)pyrene
	3.95
	<0.3
	<0.3
	1.06
	0.77
	<0.3

	Benzo(a)pyrene
	1.81
	<0.3
	<0.3
	0.83
	0.73
	<0.3

	Perylene
	2.16
	0.53
	0.46
	2.09
	1.07
	<0.3

	Indeno(1,2,3-c,d)pyrene
	5.57
	1.33
	1.45
	1.29
	0.82
	<0.3

	Dibenz(a,h)antracene
	0.77
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Benzo(g,h,i)perylene
	6.03
	1.11
	0.85
	0.98
	0.53
	<0.3

	Surrogate  Internal Standards, % Recovery

	Naphthalene - d8
	57
	54
	40
	53
	56
	55

	Acenaphthene - d10
	67
	100
	48
	89
	63
	62

	Phenanthrene - d10
	84
	58
	57
	65
	70
	73

	Chrysene - d12
	119
	49
	100
	87
	102
	108

	Perylene- d12
	60
	63
	95
	73
	74
	97
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                                      CERTIFICATE  of  ANALYSIS  N  5/2 (1 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt
	Compound
	MC – 2000

IS 1 – 1
	MC – 2000

IS 1 – 1 FD
	MC – 2000

A – 11
	NC – 2000

A – 2``
	NC – 2000

A – 9```
	NC – 2000

A – 5`

	Naphthalene
	2.11
	5.13
	0.70
	1.59
	1.32
	1.36

	2-Methylnaphtalene
	4.56
	6.07
	<0.3
	2.17
	1.26
	1.60

	1-Methylnaphtalene
	4.12
	3.39
	<0.3
	0.98
	0.73
	0.83

	C2-Naphtalenes
	3.58
	6.06
	1.79
	3.62
	3.51
	3.50

	C3-Naphtalenes
	6.15
	12.2
	<0.3
	4.14
	2.38
	<0.3

	C4-Naphtalenes
	<0.3
	<0.3
	<0.3
	<0.3
	1.06
	<0.3

	Biphenyl
	<0.3
	2.85
	0.24
	0.54
	<0.3
	0.38

	Acenaphthene
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Acenaphthylene
	<0.1
	<0.1
	<0.1
	<0.1
	0.20
	<0.1

	Fluorene
	2.78
	1.79
	<0.1
	0.32
	0.38
	0.24

	C1-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Phenanthrene
	4.23
	4.12
	<0.3
	0.39
	0.49
	0.89

	Anthracene
	6.43
	0.77
	<0.1
	<0.1
	0.13
	0.16

	C1-Phens/Anths
	13.3
	11.7
	0.48
	<0.1
	1.26
	1.81

	C2-Phens/Anths
	11.8
	9.47
	<0.1
	1.16
	1.76
	<0.1

	C3-Phens/Anths
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	C4-Phens/Anths
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Dibenzothiophene
	0.60
	0.64
	<0.2
	<0.2
	<0.2
	0.23

	C1-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Fluoranthene
	4.78
	4.24
	<0.2
	0.54
	1.03
	0.98

	Pyrene
	1.77
	2.24
	<0.2
	<0.2
	0.34
	0.59

	C1-Flanths/Pyrs
	2.90
	7.07
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Flanths/Pyrs
	<0.2
	4.45
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Flanths/Pyrs
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Benzo(a)anthracene
	1.01
	1.16
	<0.1
	<0.1
	<0.1
	0.40

	Chrysene
	2.49
	2.44
	<0.2
	0.24
	0.39
	0.48

	C1-Chrysenes
	3.73
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C4-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
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                                      CERTIFICATE  of  ANALYSIS  N  5/2 (2 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt

	Compound
	MC – 2000

IS 1 – 1
	MC – 2000

IS 1 – 1 FD
	MC – 2000

A – 11
	NC – 2000

A – 2``
	NC – 2000

A – 9```
	NC – 2000

A – 5`

	Benzo(b)fluoranthene
	2.80
	3.10
	<0.3
	0.41
	0.72
	1.49

	Benzo(k)fluoranthene
	2.30
	2.44
	<0.3
	0.27
	0.44
	1.26

	Benzo(e)pyrene
	2.65
	2.85
	<0.3
	0.32
	0.55
	0.82

	Benzo(a)pyrene
	1.57
	1.64
	<0.3
	0.30
	0.40
	0.85

	Perylene
	8.53
	9.30
	<0.3
	0.55
	0.89
	0.50

	Indeno(1,2,3-c,d)pyrene
	1.38
	1.58
	<0.3
	0.35
	0.48
	1.02

	Dibenz(a,h)antracene
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Benzo(g,h,i)perylene
	1.74
	1.77
	<0.3
	0.30
	0.36
	1.08

	Surrogate  Internal Standards, % Recovery

	Naphthalene - d8
	20
	54
	62
	32
	36
	56

	Acenaphthene - d10
	41
	59
	65
	54
	53
	66

	Phenanthrene - d10
	53
	66
	73
	77
	78
	73

	Chrysene - d12
	108
	84
	102
	108
	112
	83

	Perylene- d12
	73
	57
	65
	98
	96
	64
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                                      CERTIFICATE  of  ANALYSIS  N 4/4 (1 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C 

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt
	Compound
	MC – 2000

B - 3
	MC – 2000

A - 4
	MC – 2000

B – 4
	NC – 2000

A - 1
	NC – 2000

A - 10
	MC – 2000

B – 2

	Naphthalene
	<0.5
	0.78
	3.41
	0.15
	<0.5
	<0.5

	2-Methylnaphtalene
	0.46
	0.74
	21.9
	0.93
	0.31
	0.34

	1-Methylnaphtalene
	<0.3
	0.76
	12.6
	0.39
	<0.3
	<0.3

	C2-Naphtalenes
	2.16
	1.21
	97.3
	0.92
	0.89
	0.73

	C3-Naphtalenes
	<0.3
	<0.3
	64.1
	<0.3
	<0.3
	<0.3

	C4-Naphtalenes
	1.09
	<0.3
	<0.3
	<0.3
	<0.3
	<0.3

	Biphenyl
	0.35
	0.52
	13.7
	0.48
	<0.3
	<0.3

	Acenaphthene
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Acenaphthylene
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Fluorene
	0.59
	<0.1
	1.96
	<0.1
	<0.1
	0.32

	C1-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Phenanthrene
	1.04
	0.36
	5.32
	<0.3
	<0.3
	0.72

	Anthracene
	0.24
	<0.1
	1.08
	<0.1
	<0.1
	0.28

	C1-Phens/Anths
	2.97
	0.32
	13.5
	0.60
	0.51
	1.62

	C2-Phens/Anths
	3.64
	0.55
	12.8
	1.16
	0.86
	1.44

	C3-Phens/Anths
	<0.1
	<0.1
	6.08
	<0.1
	<0.1
	<0.1

	C4-Phens/Anths
	<0.1
	<0.1
	5.84
	<0.1
	<0.1
	<0.1

	Dibenzothiophene
	0.21
	<0.2
	0.82
	<0.2
	<0.2
	<0.2

	C1-Dibenzothiophenes
	<0.2
	<0.2
	2.49
	<0.2
	<0.2
	<0.2

	C2-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Dibenzothiophenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Fluoranthene
	1.62
	0.49
	8.78
	0.99
	<0.2
	0.67

	Pyrene
	0.85
	0.23
	3.98
	<0.2
	<0.2
	0.29

	C1-Flanths/Pyrs
	0.77
	<0.2
	11.2
	<0.2
	<0.2
	<0.2

	C2-Flanths/Pyrs
	0.90
	<0.2
	7.06
	<0.2
	<0.2
	<0.2

	C3-Flanths/Pyrs
	<0.2
	<0.2
	2.42
	<0.2
	<0.2
	<0.2

	Benzo(a)anthracene
	0.52
	0.35
	2.66
	0.15
	0.11
	0.27

	Chrysene
	1.39
	0.68
	4.19
	0.25
	0.20
	0.78

	C1-Chrysenes
	1.67
	<0.2
	8.51
	<0.2
	<0.2
	<0.2

	C2-Chrysenes
	<0.2
	<0.2
	3.25
	<0.2
	<0.2
	<0.2

	C3-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C4-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2


SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 4/4 (2 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C 

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt
	Compound
	MC – 2000

B - 3
	MC – 2000

A - 4
	MC – 2000

B – 4
	NC – 2000

A - 1
	NC – 2000

A - 10
	MC – 2000

B – 2

	Benzo(b)fluoranthene
	2.83
	1.51
	8.28
	<0.3
	0.52
	1.33

	Benzo(k)fluoranthene
	0.87
	0.48
	1.55
	<0.3
	<0.3
	0.33

	Benzo(e)pyrene
	1.76
	0.91
	5.13
	<0.3
	<0.3
	0.85

	Benzo(a)pyrene
	1.03
	0.56
	3.11
	<0.3
	<0.3
	0.53

	Perylene
	1.87
	<0.3
	11.6
	<0.3
	<0.3
	0.79

	Indeno(1,2,3-c,d)pyrene
	2.03
	1.59
	3.63
	<0.3
	<0.3
	0.99

	Dibenz(a,h)antracene
	<0.3
	0.32
	0.60
	<0.3
	<0.3
	<0.3

	Benzo(g,h,i)perylene
	2.03
	1.69
	5.02
	<0.3
	0.33
	1.14

	Surrogate  Internal Standards, % Recovery

	Naphthalene - d8
	53
	59
	19
	46
	50
	59

	Acenaphthene - d10
	60
	66
	44
	62
	61
	68

	Phenanthrene - d10
	73
	73
	68
	88
	80
	76

	Chrysene - d12
	106
	90
	118
	104
	116
	100

	Perylene- d12
	77
	65
	83
	88
	81
	68


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  E.M. Pasynkova

QA/QC                                                                                                  G.V.Chernik
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 4/5  (1 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt
	Compound
	MC – 2000

IS 2 - 2
	MC – 2000

IS 2 - 1
	MC – 2000

B – 1
	MC – 2000

B – 1 D
	NC – 2000

A – 6``
	NC – 2000

A – 8 D

	Naphthalene
	1.57
	<0.5
	1.68
	3.46
	<0.5
	0.52

	2-Methylnaphtalene
	<0.3
	1.32
	6.75
	7.66
	<0.3
	<0.3

	1-Methylnaphtalene
	<0.3
	<0.3
	5.66
	5.15
	<0.3
	<0.3

	C2-Naphtalenes
	14.3
	2.57
	24.1
	21.4
	2.13
	1.19

	C3-Naphtalenes
	3.35
	<0.3
	15.7
	13.9
	<0.3
	<0.3

	C4-Naphtalenes
	1.13
	<0.3
	8.97
	8.16
	<0.3
	<0.3

	Biphenyl
	1.99
	0.54
	4.23
	4.24
	<0.2
	<0.2

	Acenaphthene
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1
	<0.1

	Acenaphthylene
	<0.1
	<0.1
	1.74
	1.18
	4.06
	<0.1

	Fluorene
	1.59
	0.56
	2.72
	2.90
	1.15
	<0.1

	C1-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C2-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C3-Fluorenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Phenanthrene
	4.35
	1.18
	7.84
	7.41
	11.6
	0.61

	Anthracene
	0.57
	0.35
	1.87
	1.32
	4.96
	<0.1

	C1-Phens/Anths
	10.4
	2.87
	18.2
	19.6
	10.1
	0.31

	C2-Phens/Anths
	7.62
	2.43
	16.2
	19.6
	5.06
	<0.1

	C3-Phens/Anths
	3.56
	<0.1
	6.63
	8.13
	1.80
	<0.1

	C4-Phens/Anths
	<0.1
	<0.1
	7.56
	5.71
	0.37
	<0.1

	Dibenzothiophene
	0.74
	0.19
	1.35
	1.04
	0.44
	<0.2

	C1-Dibenzothiophenes
	<0.2
	<0.2
	3.15
	4.47
	0.85
	<0.2

	C2-Dibenzothiophenes
	<0.2
	<0.2
	4.47
	3.92
	<0.2
	<0.2

	C3-Dibenzothiophenes
	<0.2
	<0.2
	3.20
	<0.2
	<0.2
	<0.2

	Fluoranthene
	3.70
	1.40
	10.8
	11.1
	27.1
	0.20

	Pyrene
	<0.2
	0.55
	6.97
	6.16
	19.3
	<0.2

	C1-Flanths/Pyrs
	4.80
	1.79
	18.5
	18.8
	25.4
	<0.2

	C2-Flanths/Pyrs
	4.97
	<0.2
	13.6
	13.3
	4.21
	<0.2

	C3-Flanths/Pyrs
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	Benzo(a)anthracene
	1.40
	0.55
	5.24
	4.82
	14.2
	<0.2

	Chrysene
	3.22
	1.31
	8.60
	8.36
	12.7
	<0.2

	C1-Chrysenes
	4.43
	1.01
	15.2
	11.1
	12.3
	<0.2

	C2-Chrysenes
	<0.2
	<0.2
	8.23
	9.84
	<0.2
	<0.2

	C3-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2

	C4-Chrysenes
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2
	<0.2


SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 4/5  (2 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

Content of Polycyclic Aromatic Hydrocarbons (PAH`s)

and Alkylated PAH`s in Sediment, ug/kg dry wt
	Compound
	MC – 2000

IS 2 - 2
	MC – 2000

IS 2 - 1
	MC – 2000

B – 1
	MC – 2000

B – 1 D
	NC – 2000

A – 6``
	NC – 2000

A – 8 D

	Benzo(b)fluoranthene
	5.42
	2.75
	15.5
	14.0
	17.1
	<0.3

	Benzo(k)fluoranthene
	0.97
	0.87
	4.03
	3.02
	5.34
	<0.3

	Benzo(e)pyrene
	3.87
	1.86
	9.50
	9.39
	8.15
	<0.3

	Benzo(a)pyrene
	2.00
	0.94
	7.68
	5.80
	9.90
	<0.3

	Perylene
	8.20
	1.64
	20.3
	19.0
	2.09
	<0.3

	Indeno(1,2,3-c,d)pyrene
	2.48
	1.85
	8.17
	5.43
	7.56
	<0.3

	Dibenz(a,h)antracene
	<0.3
	<0.3
	2.35
	1.20
	1.86
	<0.3

	Benzo(g,h,i)perylene
	4.10
	2.22
	9.63
	6.00
	6.65
	<0.3

	Surrogate  Internal Standards, % Recovery

	Naphthalene - d8
	73
	73
	51
	55
	60
	68

	Acenaphthene - d10
	81
	78
	61
	57
	72
	73

	Phenanthrene - d10
	89
	88
	70
	66
	82
	86

	Chrysene - d12
	120
	112
	84
	97
	80
	102

	Perylene- d12
	88
	74
	62
	69
	76
	104


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  E.M. Pasynkova

QA/QC                                                                                                  G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  5/3 (1 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

QA/QC DATA REPORT

	Compound
	Procedural Blank #1

ng
	Duplicate  Difference,

%
	Detection Limit, 

ug/kg
	NWRI`s Sediment Reference Material

EC – 5 (1), ug/kg

	
	
	
	
	Reference Value
	Detected Value

	Naphthalene
	<10
	22.4
	0.5
	26 ( 6
	33.5

	2-Methylnaphtalene
	<10
	5.6
	0.3
	–
	111

	1-Methylnaphtalene
	<10
	21.3
	0.3
	–
	67

	C2-Naphtalenes
	<5
	–
	0.3
	–
	291

	C3-Naphtalenes
	<5
	–
	0.3
	–
	268

	C4-Naphtalenes
	<5
	–
	0.3
	–
	114

	Biphenyl
	5
	17
	0.2
	–
	40

	Acenaphthene
	<1
	–
	0.1
	29 ( 9
	27

	Acenaphthylene
	<1
	–
	0.1
	41 ( 9
	52

	Fluorene
	<1
	–
	0.1
	84 ( 26
	56

	C1-Fluorenes
	<1
	–
	0.2
	–
	72

	C2-Fluorenes
	<1
	–
	0.2
	–
	–

	C3-Fluorenes
	<1
	–
	0.2
	–
	–

	Phenanthrene
	4
	22.2
	0.3
	612 ( 57
	456

	Anthracene
	<1
	14.1
	0.1
	113 ( 17
	112

	C1-Phens/Anths
	1
	–
	0.1
	–
	573

	C2-Phens/Anths
	<1
	–
	0.1
	–
	491

	C3-Phens/Anths
	<1
	–
	0.1
	–
	301

	C4-Phens/Anths
	<1
	–
	0.1
	–
	359

	Dibenzothiophene
	<2
	–
	0.2
	–
	32

	C1-Dibenzothiophenes
	<2
	–
	0.2
	–
	55

	C2-Dibenzothiophenes
	<2
	–
	0.2
	–
	85

	C3-Dibenzothiophenes
	<2
	–
	0.2
	–
	75

	Fluoranthene
	2
	42.0
	0.2
	823 ( 74
	889

	Pyrene
	3
	16.4
	0.2
	987 ( 134
	851

	C1-Flanths/Pyrs
	<2
	–
	0.2
	–
	526

	C2-Flanths/Pyrs
	<2
	–
	0.2
	–
	422

	C3-Flanths/Pyrs
	<2
	–
	0.2
	–
	180


SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  5/3 (2 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

QA/QC DATA REPORT

	Compound
	Procedural Blank #1

ng
	Duplicate  Difference,

%D
	Detection Limit, 

ug/kg
	NWRI`s Sediment Reference Materials

EC – 5 (1), ug/kg

	
	
	
	
	Reference Value
	Detected Value

	Benzo(a)anthracene
	1
	–
	0.1
	503 ( 47
	429

	Chrysene
	1
	2.9
	0.2
	619 ( 60
	544

	C1-Chrysenes
	<2
	–
	0.2
	–
	626

	C2-Chrysenes
	<2
	–
	0.2
	–
	324

	C3-Chrysenes
	<2
	–
	0.2
	–
	94

	C4-Chrysenes
	<2
	–
	0.2
	–
	90

	Benzo(b)fluoranthene
	<3
	25.2
	0.3
	480 ( 88
	473

	Benzo(k)fluoranthene
	<3
	–
	0.3
	419 ( 49
	387

	Benzo(e)pyrene
	<3
	–
	0.3
	440 ( 76
	368

	Benzo(a)pyrene
	<3
	–
	0.3
	449 ( 61
	461

	Perylene
	<3
	14.1
	0.3
	187 ( 28
	157

	Indeno(1,2,3-c,d)pyrene
	<3
	8.6
	0.3
	386 ( 66
	340

	Dibenz(a,h)antracene
	<3
	–
	0.3
	195 ( 44
	176

	Benzo(g,h,i)perylene
	<3
	24.2
	0.3
	333 ( 53
	341

	Surrogate  Internal Standards, % Recovery

	Naphthalene - d8
	68
	–
	0.1
	–
	56

	Acenaphthene - d10
	77
	–
	0.1
	–
	72

	Phenanthrene - d10
	102
	–
	0.1
	–
	78

	Chrysene - d12
	91
	–
	0.1
	–
	84

	Perylene- d12
	80
	–
	0.1
	–
	86


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  E.M. Pasynkova

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 5/6  (1 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C 

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

QA/QC DATA REPORT

	Compound
	Procedural Blank #2

ng
	Duplicate  Difference,

%
	Detection Limit, 

ug/kg
	NWRI`s Sediment Reference Materials

EC – 5 (2), ug/kg

	
	
	
	
	Reference Value
	Detected Value

	Naphthalene
	<10
	25.4
	0.5
	26 ( 6
	18.3

	2-Methylnaphtalene
	<10
	12.6
	0.3
	–
	53

	1-Methylnaphtalene
	<10
	9.4
	0.3
	–
	31

	C2-Naphtalenes
	<5
	11.9
	0.3
	–
	407

	C3-Naphtalenes
	<5
	12.2
	0.3
	–
	366

	C4-Naphtalenes
	<5
	9.5
	0.3
	–
	113

	Biphenyl
	5
	0.2
	0.2
	–
	52

	Acenaphthene
	<1
	–
	0.1
	29 ( 9
	29

	Acenaphthylene
	<1
	26.5
	0.1
	41 ( 9
	63

	Fluorene
	<1
	6.4
	0.1
	84 ( 26
	48

	C1-Fluorenes
	<1
	–
	0.2
	–
	89

	C2-Fluorenes
	<1
	–
	0.2
	–
	–

	C3-Fluorenes
	<1
	–
	0.2
	–
	–

	Phenanthrene
	3
	5.6
	0.3
	612 ( 57
	551

	Anthracene
	<1
	27.4
	0.1
	113 ( 17
	131

	C1-Phens/Anths
	1
	7.4
	0.1
	–
	666

	C2-Phens/Anths
	<1
	19.0
	0.1
	–
	579

	C3-Phens/Anths
	<1
	20.3
	0.1
	–
	336

	C4-Phens/Anths
	<1
	27.9
	0.1
	–
	492

	Dibenzothiophene
	<2
	25.9
	0.2
	–
	38

	C1-Dibenzothiophenes
	<2
	34.6
	0.2
	–
	70

	C2-Dibenzothiophenes
	<2
	13.1
	0.2
	–
	114

	C3-Dibenzothiophenes
	<2
	–
	0.2
	–
	90

	Fluoranthene
	2
	2.7
	0.2
	823 ( 74
	1053

	Pyrene
	2
	12.3
	0.2
	987 ( 134
	838

	C1-Flanths/Pyrs
	<2
	1.6
	0.2
	–
	649

	C2-Flanths/Pyrs
	<2
	2.2
	0.2
	–
	613

	C3-Flanths/Pyrs
	<2
	–
	0.2
	–
	219


SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 5/6  (2 of 2)

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-PH

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: PAH

Method of analysis: GC/MS US EPA SW-846 #8270C 

Instrument: HEWLETT PACKARD GC/MS 5890/5972A

QA/QC DATA REPORT

	Compound
	Procedural Blank #2

ng
	Duplicate  Difference,

%D
	Detection Limit, 

ug/kg
	NWRI`s Sediment Reference Material

EC – 5 (2), ug/kg

	
	
	
	
	Reference Value
	Detected Value

	Benzo(a)anthracene
	<1
	8.3
	0.1
	503 ( 47
	452

	Chrysene
	<1
	2.8
	0.2
	619 ( 60
	608

	C1-Chrysenes
	<2
	22.7
	0.2
	–
	735

	C2-Chrysenes
	<2
	17.8
	0.2
	–
	417

	C3-Chrysenes
	<2
	–
	0.2
	–
	191

	C4-Chrysenes
	<2
	–
	0.2
	–
	107

	Benzo(b)fluoranthene
	<3
	10.2
	0.3
	480 ( 88
	571

	Benzo(k)fluoranthene
	<3
	28.7
	0.3
	419 ( 49
	469

	Benzo(e)pyrene
	<3
	1.2
	0.3
	440 ( 76
	441

	Benzo(a)pyrene
	<3
	27.9
	0.3
	449 ( 61
	461

	Perylene
	<3
	6.6
	0.3
	187 ( 28
	156

	Indeno(1,2,3-c,d)pyrene
	<3
	23.8
	0.3
	386 ( 66
	410

	Dibenz(a,h)antracene
	<3
	–
	0.3
	195 ( 44
	192

	Benzo(g,h,i)perylene
	<3
	31.6
	0.3
	333 ( 53
	415

	Surrogate  Internal Standards, % Recovery

	Naphthalene - d8
	44
	–
	0.1
	–
	60

	Acenaphthene - d10
	53
	–
	0.1
	–
	75

	Phenanthrene - d10
	80
	–
	0.1
	–
	88

	Chrysene - d12
	104
	–
	0.1
	–
	90

	Perylene- d12
	100
	–
	0.1
	–
	105


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  E.M. Pasynkova

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 6/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-TPH

Arriving date: 23.05.01

Analysis date: 26.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
Content of TPH and n-alkanes in Sediments, mg/kg dry wt                                                                                                        

	Sample ID
	%

Recovery

SIS

C24D50
	Content of

	
	
	TPH


	n-alkanes

C11-C36


	C-2000  DP-2
	72
	1.52
	0.19

	NC-2000  A-7
	60
	3.37
	0.24

	NC-2000  A-12
	63
	3.54
	0.12

	NC-2000  A-13
	62
	1.61
	0.06

	NC-2000  A-3
	76
	2.25
	0.18

	MC-2000  IS 1-1 
	61
	2.52
	0.12

	MC-2000  IS 1-1 FD
	59
	2.38
	0.08

	MC-2000  IS 1-1 FD (Lab D)
	60
	2.04
	0.07

	MC-2000  A-11
	63
	<0.50
	0.02

	NC-2000  A-2``
	66
	2.85
	0.07

	NC-2000  A-9```
	68
	1.17
	<0.02

	NC-2000  A-5`
	65
	1.70
	0.06
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CERTIFICATE  of  ANALYSIS  N 6/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-TPH

Arriving date: 23.05.01

Analysis date: 28.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
Content of TPH and n-alkanes in Sediments, mg/kg dry wt                                                      

	Sample ID
	%

Recovery

SIS

C24D50


	Content of

	
	
	TPH


	n-alkanes

C11-C36


	MC-2000  B-3
	72
	0.99
	<0.02

	MC-2000  A-4
	68
	<0.50
	<0.02

	MC-2000  B-4
	76
	2.91
	0.18

	NC-2000  A-1
	73
	<0.50
	<0.02

	NC-2000  A-10
	74
	<0.50
	<0.02

	MC-2000  B-2
	76
	0.77
	<0.02

	MC-2000  IS 2-2
	85
	<0.50
	<0.02

	MC-2000  IS 2-1
	69
	2.20
	0.09

	MC-2000  B-1
	74
	3.97
	0.27

	NC-2000  A-6``
	73
	<0.50
	<0.02

	NC-2000  A-8 D
	75
	<0.50
	<0.02

	NC-2000  A-8 D (Lab D)
	74
	<0.50
	<0.02
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CERTIFICATE  of  ANALYSIS  N 6/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Arriving date: 23.05.01

Analysis date: 26.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
QA/QC Data Report                                                      

	Batch ID
	Procedural

Blank, ug/sample


	%

Recovery SIS
	%

Duplicate Difference
	%

Recovery Spike

	
	TPH
	C11-C36
	Average
	RSD, %
	TPH
	C11-C36
	TPH
	C11-C36

	Control Limit
	< 5.0
	< 1.0
	60-120
	< 25
	< 25
	< 25
	70-120%

	# 1-TPH
	3.49
	0.46
	65.1
	7.8
	5.7
	40
	76.3
	86.3

	# 2-TPH
	5.19
	0.60
	74.4
	5.9
	–
	–
	78.2
	85.4


Head of Center for Environmental Chemistry                                           A.V. Konoplev

Principal Analyst                                                                                       G.M.Chomushku

QA/QC                                                                                                       G.V.Chernik
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 6/4

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-TPH

Arriving date: 23.05.01

Analysis date: 26.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
Content of n-alkanes in Sediments, mg/kg dry wt  

	Compound
	C – 2000

DP - 2
	NC – 2000

A - 7
	NC – 2000

A - 12
	NC – 2000

A - 13
	NC – 2000

A - 3
	MC –2000

IS 1-1 

	н-C11H24
	0.003
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C12H26
	0.007
	<0.001
	<0.001
	<0.001
	0.001
	<0.001

	н-C13H28
	0.005
	<0.001
	0.001
	0.001
	0.002
	0.001

	н-C14H30
	0.004
	0.003
	0.004
	<0.001
	0.006
	0.003

	н-C15H32
	0.009
	0.022
	0.011
	0.005
	0.048
	0.006

	н-C16H34
	0.005
	0.014
	0.006
	0.001
	0.012
	0.002

	н-C17H36
	0.002
	0.040
	0.019
	0.008
	0.071
	0.001

	Pristane
	0.010
	0.487
	0.387
	0.165
	0.011
	0.086

	н-C18H38
	0.008
	0.020
	0.020
	0.008
	0.015
	0.008

	Phytane
	0.005
	0.023
	0.018
	0.006
	0.004
	0.009

	н-C19H40
	0.018
	0.080
	0.012
	0.002
	<0.001
	0.006

	н-C20H42
	0.010
	0.016
	0.009
	0.001
	0.003
	0.004

	н-C21H44
	0.020
	0.012
	0.015
	0.010
	0.009
	0.029

	н-C22H46
	0.010
	0.005
	0.005
	0.004
	0.003
	0.008

	н-C23H48
	0.020
	0.010
	0.013
	0.007
	0.009
	0.044

	н-C24H50
	0.012
	0.003
	<0.001
	<0.001
	0.003
	0.006

	н-C25H52
	0.013
	0.004
	<0.001
	0.001
	<0.001
	0.001

	н-C26H54
	0.011
	0.004
	<0.001
	0.011
	0.001
	<0.001

	н-C27H56
	0.009
	0.002
	0.003
	0.002
	0.001
	0.001

	н-C28H58
	0.014
	0.002
	<0.001
	<0.001
	0.001
	<0.001

	н-C29H60
	0.009
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C30H62
	<0.001
	<0.001
	0.005
	<0.001
	<0.001
	<0.001

	н-C31H64
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C32H66
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C34H68
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C36H70
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
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CERTIFICATE  of  ANALYSIS  N 6/5

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-TPH

Arriving date: 23.05.01

Analysis date: 26.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
Content of n-alkanes in Sediments, mg/kg dry wt  

	Compound
	MC –2000

IS 1-1 FD
	MC –2000

IS 1-1 FD (Lab D)
	MC –2000

A-11
	NC –2000

A-2 ``
	NC-2000  A-9```
	NC-2000  A-5`

	н-C11H24
	<0.001
	<0.001
	0.001
	<0.001
	<0.001
	<0.001

	н-C12H26
	<0.001
	<0.001
	0.001
	<0.001
	<0.001
	<0.001

	н-C13H28
	0.001
	<0.001
	0.001
	<0.001
	<0.001
	0.001

	н-C14H30
	<0.001
	<0.001
	0.002
	<0.001
	<0.001
	0.001

	н-C15H32
	0.001
	0.003
	0.002
	0.009
	<0.001
	0.004

	н-C16H34
	<0.001
	<0.001
	0.001
	0.002
	<0.001
	<0.001

	н-C17H36
	<0.001
	<0.001
	0.004
	0.023
	<0.001
	0.042

	Pristane
	0.044
	0.058
	<0.001
	0.256
	0.045
	0.039

	н-C18H38
	0.002
	<0.001
	0.002
	0.009
	<0.001
	<0.001

	Phytane
	0.004
	0.009
	<0.001
	0.008
	0.004
	<0.001

	н-C19H40
	0.005
	0.015
	<0.001
	0.005
	0.001
	0.002

	н-C20H42
	0.001
	0.017
	<0.001
	0.002
	<0.001
	<0.001

	н-C21H44
	0.026
	0.026
	0.002
	0.010
	0.009
	0.010

	н-C22H46
	0.006
	0.004
	0.004
	0.002
	0.001
	0.002

	н-C23H48
	0.029
	0.002
	0.002
	0.008
	0.001
	<0.001

	н-C24H50
	0.004
	<0.001
	0.001
	<0.001
	<0.001
	<0.001

	н-C25H52
	<0.001
	<0.001
	0.001
	<0.001
	<0.001
	0.001

	н-C26H54
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	0.001

	н-C27H56
	<0.001
	0.002
	<0.001
	0.001
	<0.001
	<0.001

	н-C28H58
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C29H60
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C30H62
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C31H64
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C32H66
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C34H68
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C36H70
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
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CERTIFICATE  of  ANALYSIS  N 6/6

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-TPH

Arriving date: 23.05.01

Analysis date: 28.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
Content of n-alkanes in Sediments, mg/kg dry wt  

	Compound
	MC-2000 B-3
	MC-2000

A-4
	MC-2000

B-4
	NC-2000

A-1
	NC-2000

A-10
	MC-2000

B-2

	н-C10H22
	0.001
	0.002
	0.002
	0.001
	0.002
	0.002

	н-C11H24
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C12H26
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C13H28
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C14H30
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C15H32
	<0.001
	0.002
	0.011
	<0.001
	<0.001
	0.005

	н-C16H34
	<0.001
	<0.001
	0.010
	<0.001
	<0.001
	0.007

	н-C17H36
	<0.001
	0.002
	0.041
	<0.001
	<0.001
	<0.001

	Pristane
	0.017
	0.004
	0.021
	0.037
	0.032
	0.027

	н-C18H38
	<0.001
	<0.001
	0.010
	<0.001
	<0.001
	<0.001

	Phytane
	0.001
	0.005
	0.012
	0.002
	0.001
	0.002

	н-C19H40
	<0.001
	<0.001
	0.005
	<0.001
	0.003
	<0.001

	н-C20H42
	<0.001
	<0.001
	0.006
	<0.001
	0.004
	<0.001

	н-C21H44
	<0.001
	<0.001
	0.021
	<0.001
	<0.001
	<0.001

	н-C22H46
	0.001
	<0.001
	0.001
	<0.001
	<0.001
	<0.001

	н-C23H48
	0.001
	<0.001
	0.040
	<0.001
	<0.001
	0.001

	н-C24H50
	0.002
	<0.001
	0.013
	0.002
	<0.001
	<0.001

	н-C25H52
	<0.001
	<0.001
	0.022
	0.003
	<0.001
	0.001

	н-C26H54
	<0.001
	<0.001
	0.001
	<0.001
	<0.001
	0.001

	н-C27H56
	<0.001
	<0.001
	<0.001
	0.005
	<0.001
	0.001

	н-C28H58
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C29H60
	<0.001
	<0.001
	<0.001
	0.003
	<0.001
	<0.001

	н-C30H62
	<0.001
	<0.001
	<0.001
	0.002
	<0.001
	<0.001

	н-C31H64
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C32H66
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C34H68
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C36H70
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
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CERTIFICATE  of  ANALYSIS  N 6/7

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-TPH

Arriving date: 23.05.01

Analysis date: 28.05-09.06.01

Type of analysis: TPH and n-alkanes
Method of analysis: GC/FID   US EPA SW-846 #8015B
Instrument: Carlo Erba
Content of n-alkanes in Sediments, mg/kg dry wt  

	Compound
	MC-2000 IS-2-2
	MC-2000

IS 2-1
	MC-2000

B-1
	NC-2000

A-6``
	NC-2000

A-8 D 
	MC-2000

A-8 D (Lab D)

	н-C10H22
	0.003
	0.003
	0.002
	0.002
	0.001
	0.001

	н-C11H24
	<0.001
	<0.001
	0.001
	<0.001
	<0.001
	<0.001

	н-C12H26
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C13H28
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C14H30
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C15H32
	<0.001
	0.009
	0.003
	<0.001
	<0.001
	0.003

	н-C16H34
	0.001
	0.008
	0.003
	<0.001
	0.016
	0.002

	н-C17H36
	0.001
	<0.001
	0.030
	<0.001
	<0.001
	0.001

	Pristane
	<0.001
	0.076
	0.015
	0.028
	0.038
	0.050

	н-C18H38
	<0.001
	0.004
	0.007
	0.002
	<0.001
	0.004

	Phytane
	<0.001
	0.007
	0.010
	0.003
	0.001
	0.002

	н-C19H40
	0.005
	0.004
	<0.001
	<0.001
	<0.001
	<0.001

	н-C20H42
	0.004
	0.003
	0.006
	<0.001
	<0.001
	0.003

	н-C21H44
	<0.001
	0.011
	0.056
	<0.001
	<0.001
	<0.001

	н-C22H46
	<0.001
	0.010
	0.010
	<0.001
	<0.001
	<0.001

	н-C23H48
	<0.001
	0.021
	0.068
	<0.001
	<0.001
	<0.001

	н-C24H50
	0.001
	0.009
	0.017
	0.001
	<0.001
	<0.001

	н-C25H52
	0.001
	0.011
	0.051
	<0.001
	<0.001
	0.001

	н-C26H54
	0.001
	<0.001
	0.003
	<0.001
	<0.001
	0.001

	н-C27H56
	0.001
	<0.001
	0.003
	<0.001
	<0.001
	0.001

	н-C28H58
	<0.001
	<0.001
	<0.001
	<0.001
	0.001
	0.001

	н-C29H60
	<0.001
	<0.001
	0.003
	<0.001
	<0.001
	0.001

	н-C30H62
	<0.001
	<0.001
	0.003
	<0.001
	<0.001
	<0.001

	н-C31H64
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C32H66
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C34H68
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	н-C36H70
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
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CERTIFICATE  of  ANALYSIS  N  7/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1-PCB

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
Content of PCB congener in Sediment, μg/kg dry wt

	Compound
	C – 2000

DP - 2
	NC – 2000

A - 7
	NC – 2000

A – 7 Dup.
	NC – 2000

A - 12
	NC – 2000

A - 13
	NC – 2000

A - 3

	PCB 6
	< 0.02
	< 0.02
	< 0.02
	0.023
	< 0.02
	< 0.02

	PCB 8
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 18
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 28
	0.072
	< 0.02
	< 0.02
	0.066
	0.026
	0.034

	PCB 44(37)
	0.103
	0.045
	0.038
	0.076
	0.021
	< 0.02

	PCB 52
	< 0.02
	0.074
	0.068
	0.153
	0.063
	< 0.02

	PCB 60
	< 0.02
	0.092
	0.120
	0.107
	0.089
	0.033

	PCB 66
	0.205
	< 0.02
	< 0.02
	0.054
	0.036
	0.036

	PCB 70
	0.338
	0.191
	0.215
	0.498
	0.284
	0.163

	PCB 74
	< 0.02
	0.061
	0.058
	0.088
	0.036
	0.034

	PCB 84
	< 0.02
	0.033
	0.025
	0.021
	0.039
	< 0.02

	PCB 95
	0.179
	< 0.02
	< 0.02
	0.126
	0.087
	0.028

	PCB 99
	0.293
	0.122
	0.130
	0.180
	0.125
	0.049

	PCB 101
	0.445
	0.104
	0.096
	0.309
	0.118
	0.116

	PCB 110
	0.838
	0.398
	0.420
	0.635
	0.400
	0.234

	PCB 128
	0.271
	0.114
	0.133
	0.140
	0.091
	< 0.02

	PCB 138
	0.454
	0.278
	0.303
	0.118
	0.177
	0.284

	PCB 149
	0.342
	0.099
	0.112
	0.198
	0.108
	0.065

	PCB 153
	0.089
	0.138
	0.150
	0.274
	0.131
	0.076

	PCB 170
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 180
	< 0.005
	0.013
	0.010
	< 0.005
	0.011
	0.007

	PCB 183
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 187
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 196(203)
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 195
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 206
	0.163
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 209
	0.198
	< 0.02
	< 0.02
	< 0.02
	0.021
	< 0.02

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 28
	64
	54
	58
	60
	58
	55

	13C12-PCB 52                                           
	68
	57
	61
	62
	68
	63

	13C12-PCB 153                                          
	84
	77
	72
	62
	82
	85

	13C12-PCB 180                                          
	75
	73
	55
	60
	93
	44

	13C12-PCB 202                                          
	65
	70
	53
	58
	57
	42

	13C12-PCB 206                                          
	48
	63
	48
	44
	75
	72

	13C12-PCB 209                                          
	40
	68
	45
	40
	83
	48


Head of Centre for Environmental Chemistry                                               A.V. Konoplev

Principal Analyst                                                                                            D.P. Samsonov

QA/QC                                                                                                           G.V. Chernik                                     

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  7/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS 

Content of PCB congener in Sediment, μg/kg dry wt

	Compound
	MC – 2000

IS 1 – 1
	MC – 2000

IS 1 – 1 FD
	MC – 2000

A – 11
	NC – 2000

A – 2``
	NC – 2000

A – 9```
	NC – 2000

A – 5`

	PCB 6
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 8
	0.027
	0.020
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 18
	0.048
	0.043
	0.036
	< 0.02
	0.068
	< 0.02

	PCB 28
	0.029
	< 0.02
	0.072
	0.054
	0.111
	0.038

	PCB 44(37)
	0.027
	< 0.02
	0.043
	< 0.02
	< 0.02
	< 0.02

	PCB 52
	0.076
	0.076
	0.068
	0.084
	0.126
	0.064

	PCB 60
	0.064
	0.027
	0.085
	0.084
	0.054
	0.071

	PCB 66
	0.116
	0.091
	0.156
	0.165
	0.124
	0.072

	PCB 70
	0.177
	0.049
	0.198
	0.201
	0.243
	0.157

	PCB 74
	0.057
	< 0.02
	0.034
	0.086
	0.089
	< 0.02

	PCB 84
	0.032
	< 0.02
	0.048
	0.028
	0.054
	0.089

	PCB 95
	0.080
	0.030
	0.054
	0.029
	0.095
	< 0.02

	PCB 99
	0.106
	0.048
	0.096
	0.063
	0.165
	0.092

	PCB 101
	0.111
	0.156
	0.286
	0.038
	0.123
	0.089

	PCB 110
	0.366
	0.201
	0.309
	0.309
	0.458
	0.340

	PCB 128
	0.099
	< 0.02
	0.096
	0.068
	0.122
	0.086

	PCB 138
	0.183
	0.092
	0.124
	0.130
	0.200
	0.179

	PCB 149
	0.090
	0.069
	0.072
	0.088
	0.144
	0.093

	PCB 153
	0.122
	0.058
	0.096
	0.130
	0.200
	0.116

	PCB 170
	0.011
	0.007
	< 0.005
	< 0.005
	0.007
	< 0.005

	PCB 180
	0.018
	0.014
	< 0.005
	< 0.005
	0.015
	0.012

	PCB 183
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 187
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 196(203)
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 195
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 206
	0.021
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 209
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 28
	68
	72
	70
	65
	65
	68

	13C12-PCB 52                                           
	73
	75
	73
	70
	72
	70

	13C12-PCB 153                                          
	78
	82
	80
	84
	86
	87

	13C12-PCB 180                                          
	56
	63
	65
	52
	65
	68

	13C12-PCB 202                                          
	56
	60
	63
	40
	63
	65

	13C12-PCB 206                                          
	50
	54
	53
	41
	48
	51

	13C12-PCB 209                                          
	44
	48
	40
	38
	42
	55


Head of Centre for Environmental Chemistry                                               A.V. Konoplev

Principal Analyst                                                                                            D.P. Samsonov

QA/QC                                                                                                           G.V. Chernik                                     
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  7/4

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 2-PCB

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS 

Content of PCB congener in Sediment, μg/kg dry wt

	Compound
	MC – 2000

B - 3
	MC – 2000

A - 4
	MC – 2000

B – 4
	NC – 2000

A - 1
	NC – 2000

A - 10
	MC – 2000

B – 2

	PCB 6
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 8
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 18
	< 0.02
	0.034
	< 0.02
	0.027
	< 0.02
	0.042

	PCB 28
	0.032
	0.046
	0.072
	0.033
	< 0.02
	0.073

	PCB 44(37)
	< 0.02
	< 0.02
	0.056
	< 0.02
	0.041
	0.061

	PCB 52
	0.068
	0.072
	0.118
	0.069
	0.107
	0.129

	PCB 60
	0.052
	0.046
	0.048
	0.034
	0.097
	0.076

	PCB 66
	0.031
	0.034
	0.023
	0.076
	0.160
	0.186

	PCB 70
	0.063
	0.069
	0.061
	0.097
	0.500
	0.624

	PCB 74
	< 0.02
	0.044
	0.049
	< 0.02
	0.108
	0.149

	PCB 84
	0.059
	0.032
	< 0.02
	< 0.02
	0.061
	0.063

	PCB 95
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	0.028
	0.101

	PCB 99
	0.065
	0.054
	0.071
	0.070
	0.223
	0.200

	PCB 101
	0.092
	0.079
	0.108
	0.022
	0.313
	0.305

	PCB 110
	0.335
	0.311
	0.345
	0.235
	0.664
	0.520

	PCB 128
	0.014
	0.038
	0.067
	0.030
	0.067
	0.085

	PCB 138
	0.275
	0.152
	0.173
	0.141
	0.305
	0.288

	PCB 149
	0.153
	0.090
	0.103
	0.070
	0.192
	0.191

	PCB 153
	0.153
	0.092
	0.102
	0.041
	0.319
	0.249

	PCB 170
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	0.008
	0.011

	PCB 180
	<0.005
	0.008
	0.012
	< 0.005
	0.018
	0.019

	PCB 183
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 187
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 196(203)
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 195
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 206
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 209
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 28
	65
	70
	72
	74
	68
	55

	13C12-PCB 52                                           
	70
	76
	78
	62
	63
	61

	13C12-PCB 153                                          
	83
	92
	86
	88
	87
	75

	13C12-PCB 180                                          
	74
	66
	68
	67
	82
	61

	13C12-PCB 202                                          
	70
	60
	56
	60
	58
	42

	13C12-PCB 206                                          
	66
	54
	43
	57
	50
	48

	13C12-PCB 209                                          
	50
	44
	38
	42
	40
	41


Head of Centre for Environmental Chemistry                                               A.V. Konoplev

Principal Analyst                                                                                            D.P. Samsonov

QA/QC                                                                                                           G.V. Chernik                                     
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 7/5

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 2-PCB

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS 

Content of PCB congener in Sediment, μg/kg dry wt

	Compound
	MC – 2000

IS 2 - 2
	MC – 2000

IS 2 - 1
	MC – 2000

B – 1
	MC – 2000

B – 1 Dup.
	NC – 2000

A – 6``
	NC – 2000

A – 8 D

	PCB 6
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 8
	< 0.02
	< 0.02
	0.022
	0.024
	< 0.02
	< 0.02

	PCB 18
	< 0.02
	< 0.02
	0.020
	0.026
	< 0.02
	< 0.02

	PCB 28
	< 0.02
	< 0.02
	0.066
	0.073
	0.054
	< 0.02

	PCB 44(37)
	0.059
	0.052
	0.052
	0.079
	0.058
	0.088

	PCB 52
	0.135
	0.090
	0.146
	0.124
	0.111
	0.130

	PCB 60
	0.114
	0.101
	0.199
	0.149
	0.109
	0.129

	PCB 66
	0.193
	0.141
	0.365
	0.439
	0.321
	0.131

	PCB 70
	0.512
	0.644
	0.604
	0.723
	0.530
	0.672

	PCB 74
	0.121
	0.128
	0.130
	0.133
	0.098
	0.155

	PCB 84
	0.053
	0.038
	0.108
	0.058
	0.043
	0.048

	PCB 95
	< 0.02
	0.140
	0.250
	0.257
	0.188
	0.085

	PCB 99
	0.255
	0.240
	0.326
	0.385
	0.282
	0.242

	PCB 101
	0.353
	0.350
	0.587
	0.564
	0.413
	0.385

	PCB 110
	0.707
	0.628
	1.133
	1.254
	0.918
	0.608

	PCB 128
	0.066
	0.140
	0.201
	0.173
	0.127
	0.164

	PCB 138
	0.321
	0.323
	0.482
	0.436
	0.320
	0.342

	PCB 149
	0.192
	0.242
	0.294
	0.295
	0.216
	0.200

	PCB 153
	0.323
	0.350
	0.526
	0.384
	0.282
	0.333

	PCB 170
	0.024
	0.023
	0.014
	0.016
	0.022
	0.008

	PCB 180
	0.034
	0.032
	0.026
	0.025
	0.031
	0.009

	PCB 183
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 187
	< 0.02
	< 0.02
	< 0.02
	0.020
	< 0.02
	< 0.02

	PCB 196(203)
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 195
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 206
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	PCB 209
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02
	< 0.02

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 28
	65
	54
	68
	70
	66
	63

	13C12-PCB 52                                           
	72
	57
	63
	76
	71
	56

	13C12-PCB 153                                          
	86
	77
	84
	88
	86
	60

	13C12-PCB 180                                          
	65
	73
	82
	66
	73
	70

	13C12-PCB 202                                          
	63
	72
	58
	60
	64
	63

	13C12-PCB 206                                          
	58
	63
	50
	54
	64
	60

	13C12-PCB 209                                          
	42
	68
	40
	44
	50
	30


Head of Centre for Environmental Chemistry                                               A.V. Konoplev

Principal Analyst                                                                                            D.P. Samsonov

QA/QC                                                                                                           G.V. Chernik   
SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 7/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1-PCB

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
QA/QC DATA REPORT

	Compound
	Procedural Blank #1

ng
	Duplicate  Difference,

%
	Detection Limit, 

ng/g
	NWRI`s Sediment Reference Material

EC – 5 (3), ng/g

	
	
	
	
	Reference Value
	Detected Value

	PCB 6
	< 1.0
	−
	0.02
	−
	0.19

	PCB 8
	< 1.0
	−
	0.02
	−
	0.52

	PCB 18
	< 1.0
	−
	0.02
	3.0 ( 1.1
	1.84

	PCB 28
	< 1.0
	−
	0.02
	5.3 ( 1.3
	4.10

	PCB 44(37)
	< 1.0
	16.9
	0.02
	7.3 ( 2.4
	5.35

	PCB 52
	< 1.0
	8.5
	0.02
	13.3 ( 4.1
	9.62

	PCB 60
	< 1.0
	26.4
	0.02
	−
	3.04

	PCB 66
	< 1.0
	−
	0.02
	−
	5.56

	PCB 70
	< 1.0
	11.8
	0.02
	−
	3.85

	PCB 74
	< 1.0
	5.0
	0.02
	−
	2.06

	PCB 84
	< 1.0
	27.6
	0.02
	−
	3.29

	PCB 95
	< 1.0
	−
	0.02
	−
	9.48

	PCB 99
	< 1.0
	6.3
	0.02
	−
	5.05

	PCB 101
	< 1.0
	8.0
	0.02
	24.6 ( 6.0
	18.42

	PCB 110
	< 1.0
	5.4
	0.02
	33.3 (11.9
	21.95

	PCB 128
	< 1.0
	15.4
	0.02
	5.5 ( 2.3
	3.50

	PCB 138
	< 1.0
	8.6
	0.02
	28.6 ( 9.1
	18.15

	PCB 149
	< 1.0
	12.3
	0.02
	−
	12.27

	PCB 153
	< 1.0
	8.3
	0.02
	27.2 ( 5.5
	22.00

	PCB 170
	< 1.0
	−
	0.005
	10.1 ( 1.6
	8.90

	PCB 180
	< 1.0
	26.1
	0.005
	22.3 ( 7.6
	16.70

	PCB 183
	< 1.0
	−
	0.02
	−
	3.48

	PCB 187
	< 1.0
	−
	0.02
	−
	8.60

	PCB 196(203)
	< 1.0
	−
	0.02
	−
	2.37

	PCB 195
	< 1.0
	−
	0.02
	−
	0.84

	PCB 206
	< 1.0
	−
	0.02
	2.2 ( 0.9
	0.97

	PCB 209
	< 1.0
	−
	0.02
	1.2 ( 0.9
	0.78

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 28
	72
	−
	0.005
	−
	62

	13C12-PCB 52                                           
	84
	−
	0.005
	−
	58

	13C12-PCB 153                                          
	85
	−
	0.005
	−
	73

	13C12-PCB 180                                          
	76
	−
	0.005
	−
	64

	13C12-PCB 202                                          
	70
	−
	0.005
	−
	55

	13C12-PCB 206                                          
	72
	−
	0.005
	−
	55

	13C12-PCB 209                                          
	50
	−
	0.005
	−
	48


SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  7/6

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 2-PCB

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
QA/QC DATA REPORT

	Compound
	Procedural Blank #2

ng
	Duplicate  Difference,

%
	Detection Limit, 

ng/g
	NWRI`s Sediment Reference Material

EC – 5 (4), ng/g

	
	
	
	
	Reference Value
	Detected Value

	PCB 6
	< 1.0
	−
	0.02
	−
	0.20

	PCB 8
	< 1.0
	8.7
	0.02
	−
	0.86

	PCB 18
	< 1.0
	26.1
	0.02
	3.0 ( 1.1
	1.97

	PCB 28
	< 1.0
	10.1
	0.02
	5.3 ( 1.3
	5.22

	PCB 44(37)
	< 1.0
	41.2
	0.02
	7.3 ( 2.4
	5.16

	PCB 52
	< 1.0
	16.3
	0.02
	13.3 ( 4.1
	9.65

	PCB 60
	< 1.0
	28.7
	0.02
	−
	4.04

	PCB 66
	< 1.0
	18.4
	0.02
	−
	7.90

	PCB 70
	< 1.0
	17.9
	0.02
	−
	5.22

	PCB 74
	< 1.0
	2.3
	0.02
	−
	2.39

	PCB 84
	< 1.0
	60.2
	0.02
	−
	4.01

	PCB 95
	< 1.0
	2.8
	0.02
	−
	11.34

	PCB 99
	< 1.0
	16.6
	0.02
	−
	4.86

	PCB 101
	1.13
	4.0
	0.02
	24.6 ( 6.0
	16.83

	PCB 110
	1.64
	10.1
	0.02
	33.3 (11.9
	21.75

	PCB 128
	< 1.0
	15.0
	0.02
	5.5 ( 2.3
	3.39

	PCB 138
	< 1.0
	10.0
	0.02
	28.6 ( 9.1
	20.54

	PCB 149
	< 1.0
	0.3
	0.02
	−
	14.59

	PCB 153
	< 1.0
	31.2
	0.02
	27.2 ( 5.5
	23.97

	PCB 170
	< 1.0
	13.3
	0.005
	10.1 ( 1.6
	8.80

	PCB 180
	< 1.0
	3.9
	0.005
	22.3 ( 7.6
	16.10

	PCB 183
	< 1.0
	−
	0.02
	−
	3.96

	PCB 187
	< 1.0
	−
	0.02
	−
	8.92

	PCB 196(203)
	< 1.0
	−
	0.02
	−
	2.34

	PCB 195
	< 1.0
	−
	0.02
	−
	0.68

	PCB 206
	< 1.0
	−
	0.02
	2.2 ( 0.9
	1.00

	PCB 209
	< 1.0
	−
	0.02
	1.2 ( 0.9
	0.71

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 28
	85
	−
	0.005
	−
	66

	13C12-PCB 52                                           
	90
	−
	0.005
	−
	70

	13C12-PCB 153                                          
	95
	−
	0.005
	−
	74

	13C12-PCB 180                                          
	78
	−
	0.005
	−
	74

	13C12-PCB 202                                          
	73
	−
	0.005
	−
	72

	13C12-PCB 206                                          
	70
	−
	0.005
	−
	68

	13C12-PCB 209                                          
	70
	−
	0.005
	−
	63


SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  8/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID:  #1- Co

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: Coplanar PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
Content of Coplanar PCB`s Congeners in Sediment, μg/kg dry wt

	Compound
	C – 2000

DP - 2
	NC – 2000

A - 7
	NC – 2000

A – 7 D
	NC – 2000

A - 12
	NC – 2000

A - 13
	NC – 2000

A - 3

	PCB 77
	0.017
	0.011
	0.012
	0.015
	0.012
	0.005

	PCB 81
	< 0.005
	< 0.005
	< 0.005
	0.007
	< 0.005
	< 0.005

	PCB 105
	0.44
	0.18
	0.20
	0.40
	0.20
	0.13

	PCB 114
	< 0.005
	0.017
	0.015
	< 0.005
	< 0.005
	< 0.005

	PCB 118
	0.78
	0.36
	0.41
	0.65
	0.34
	0.22

	PCB 123
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 126
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 156
	< 0.005
	0.035
	0.040
	0.026
	0.032
	0.021

	PCB 157
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 167
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 169
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 189
	0.058
	< 0.005
	< 0.005
	0.015
	< 0.005
	< 0.005

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 77
	84
	75
	71
	75
	87
	72

	13C12-PCB 81
	76
	70
	68
	70
	75
	64

	13C12-PCB 105
	80
	75
	60
	80
	85
	83

	13C12-PCB 114
	100
	84
	75
	87
	86
	72

	13C12-PCB 118
	73
	83
	78
	60
	96
	85

	13C12-PCB 123
	95
	73
	72
	89
	81
	83

	13C12-PCB 126
	69
	63
	60
	60
	62
	58

	13C12-PCB 156
	62
	66
	63
	61
	75
	72

	13C12-PCB 157
	71
	66
	65
	62
	66
	78

	13C12-PCB 167
	85
	67
	65
	57
	71
	82

	13C12-PCB 169
	62
	28
	41
	53
	60
	50

	13C12-PCB 189
	45
	32
	43
	33
	96
	40


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  D.P.Samsonov

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  8/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #  1-Co

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: Coplanar PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
Content of Coplanar PCB`s Congeners in Sediment, μg/kg dry wt

	Compound
	MC – 2000

IS 1 – 1
	MC – 2000

IS 1 – 1 FD
	MC – 2000

A – 11
	NC – 2000

A – 2``
	NC – 2000

A – 9```
	NC – 2000

A – 5`

	PCB 77
	0.012
	0.010
	< 0.005
	< 0.005
	0.019
	< 0.005

	PCB 81
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 105
	0.196
	0.076
	0.186
	0.193
	0.263
	0.204

	PCB 114
	< 0.005
	< 0.005
	0.016
	< 0.005
	< 0.005
	0.015

	PCB 118
	0.349
	0.161
	0.323
	0.310
	0.465
	0.364

	PCB 123
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 126
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 156
	0.009
	< 0.005
	0.019
	0.038
	< 0.005
	< 0.005

	PCB 157
	< 0.005
	< 0.005
	0.013
	< 0.005
	< 0.005
	< 0.005

	PCB 167
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 169
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	PCB 189
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005
	< 0.005

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 77
	73
	68
	40
	43
	55
	66

	13C12-PCB 81
	71
	66
	36
	30
	33
	33

	13C12-PCB 105
	75
	74
	60
	65
	72
	71

	13C12-PCB 114
	93
	76
	68
	64
	68
	83

	13C12-PCB 118
	76
	78
	65
	40
	65
	87

	13C12-PCB 123
	92
	83
	44
	60
	60
	83

	13C12-PCB 126
	59
	65
	30
	35
	35
	54

	13C12-PCB 156
	76
	70
	50
	52
	55
	57

	13C12-PCB 157
	74
	72
	54
	52
	54
	57

	13C12-PCB 167
	67
	70
	54
	57
	52
	60

	13C12-PCB 169
	52
	54
	31
	30
	29
	50

	13C12-PCB 189
	72
	84
	30
	65
	65
	52


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  D.P.Samsonov

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 8/4

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 2-Co

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: Coplanar PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
Content of Coplanar PCB`s Congeners in Sediment, μg/kg dry wt

	Compound
	MC – 2000

B - 3
	MC – 2000

A - 4
	MC – 2000

B – 4
	NC – 2000

A - 1
	NC – 2000

A - 10
	MC – 2000

B – 2

	PCB 77
	<0.005
	<0.005
	<0.005
	0.008
	0.010
	0.014

	PCB 81
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	PCB 105
	0.215
	0.147
	0.207
	0.157
	0.216
	0.295

	PCB 114
	<0.005
	0.026
	0.011
	<0.005
	0.010
	0.018

	PCB 118
	0.321
	0.250
	0.276
	0.217
	0.254
	0.259

	PCB 123
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	0.010

	PCB 126
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	PCB 156
	<0.005
	0.022
	0.037
	0.012
	0.020
	0.035

	PCB 157
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	0.010

	PCB 167
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	0.010

	PCB 169
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	PCB 189
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 77
	77
	73
	80
	68
	72
	75

	13C12-PCB 81
	34
	37
	53
	43
	74
	78

	13C12-PCB 105
	70
	68
	72
	75
	78
	55

	13C12-PCB 114
	88
	73
	78
	80
	76
	77

	13C12-PCB 118
	81
	68
	80
	80
	78
	80

	13C12-PCB 123
	92
	64
	68
	65
	70
	76

	13C12-PCB 126
	46
	50
	54
	43
	58
	68

	13C12-PCB 156
	65
	60
	63
	65
	69
	67

	13C12-PCB 157
	50
	58
	60
	65
	71
	63

	13C12-PCB 167
	70
	62
	63
	63
	73
	67

	13C12-PCB 169
	36
	32
	42
	36
	48
	59

	13C12-PCB 189
	32
	30
	36
	34
	40
	44


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  D.P.Samsonov

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  8/5

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 2-Co

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: Coplanar PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
Content of Coplanar PCB`s Congeners in Sediment, μg/kg dry wt

	Compound
	MC – 2000

IS 2 - 2
	MC – 2000

IS 2 - 1
	MC – 2000

B – 1
	MC – 2000

B – 1 D
	NC – 2000

A – 6``
	NC – 2000

A – 8 D

	PCB 77
	0.028
	<0.005
	0.074
	0.070
	0.027
	<0.005

	PCB 81
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	PCB 105
	0.371
	0.288
	0.819
	0.724
	0.530
	0.372

	PCB 114
	0.020
	0.030
	0.021
	0.023
	0.042
	0.044

	PCB 118
	0.660
	0.550
	1.135
	1.171
	0.858
	0.520

	PCB 123
	0.043
	0.046
	0.073
	0.068
	0.055
	0.034

	PCB 126
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	PCB 156
	0.034
	0.034
	0.041
	0.040
	0.039
	0.048

	PCB 157
	0.010
	0.014
	<0.005
	<0.005
	0.010
	0.013

	PCB 167
	0.007
	0.019
	<0.005
	<0.005
	0.007
	0.026

	PCB 169
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	PCB 189
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 77
	83
	70
	84
	85
	78
	75

	13C12-PCB 81
	78
	70
	82
	70
	87
	86

	13C12-PCB 105
	74
	78
	72
	69
	70
	70

	13C12-PCB 114
	81
	85
	77
	72
	69
	70

	13C12-PCB 118
	86
	87
	83
	75
	80
	73

	13C12-PCB 123
	81
	74
	80
	62
	69
	85

	13C12-PCB 126
	60
	58
	63
	74
	77
	60

	13C12-PCB 156
	68
	73
	75
	63
	64
	65

	13C12-PCB 157
	64
	69
	70
	67
	60
	64

	13C12-PCB 167
	71
	72
	76
	60
	57
	68

	13C12-PCB 169
	55
	48
	60
	62
	65
	55

	13C12-PCB 189
	90
	74
	63
	58
	70
	48


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  D.P.Samsonov

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N  8/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 1-Co

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: Coplanar PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
                                           QA/QC DATA REPORT

	Compound
	Procedural Blank #1

ng
	Duplicate  Difference,

%
	Detection Limit, 

ug/kg
	NWRI`s Sediment Reference Material

DX-3 (3), ug/kg

	
	
	
	
	Reference Value
	Detected Value

	PCB 77
	<0.5
	8.7
	0.005
	2.560 ± 0.990
	3.29

	PCB 81
	<0.5
	–
	0.005
	0.133 ± 0.247
	0.20

	PCB 105
	0.69
	10.5
	0.02
	6.097 ±1.467
	5.64

	PCB 114
	<0.5
	12.5
	0.005
	0.284 ± 0.242
	0.41

	PCB 118
	0.96
	13.0
	0.02
	13.48 ± 7.40
	9.13

	PCB 123
	<0.5
	–
	0.005
	0.484 ± 0.461
	0.78

	PCB 126
	<0.5
	–
	0.005
	0.107 ± 0.080
	0.18

	PCB 156
	<0.5
	13.3
	0.005
	1.126 ± 0.592
	1.65

	PCB 157
	<0.5
	–
	0.005
	0.332 ± 0.223
	0.13

	PCB 167
	<0.5
	–
	0.005
	0.587 ± 0.438
	0.34

	PCB 169
	<0.5
	–
	0.005
	0.014 ± 0.013
	0.023

	PCB 189
	<0.5
	–
	0.005
	0.185 ± 0.130
	0.082

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 77
	84
	–
	0.005
	–
	70

	13C12-PCB 81
	88
	–
	0.005
	–
	68

	13C12-PCB 105
	80
	–
	0.005
	–
	73

	13C12-PCB 114
	84
	–
	0.005
	–
	75

	13C12-PCB 118
	87
	–
	0.005
	–
	71

	13C12-PCB 123
	75
	–
	0.005
	–
	56

	13C12-PCB 126
	76
	–
	0.005
	–
	50

	13C12-PCB 156
	68
	–
	0.005
	–
	64

	13C12-PCB 157
	65
	–
	0.005
	–
	60

	13C12-PCB 167
	72
	–
	0.005
	–
	62

	13C12-PCB 169
	64
	–
	0.005
	–
	48

	13C12-PCB 189
	65
	–
	0.005
	–
	59


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  D.P.Samsonov

QA/QC                                                                                                 G.V.Chernik

SPA “ Typhoon”

Сentre for Environmental Chemistry

       Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

                                      CERTIFICATE  of  ANALYSIS  N 8/6

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: # 2-Co

Arriving date: 23.05.01

Analysis date: 25.05-09.06.01

Type of analysis: Coplanar PCB`s congeners

Method of analysis: GC/MS   US EPA #1668A

Instrument: Varian SATURN 4D MS/MS
                                           QA/QC DATA REPORT

	Compound
	Procedural Blank #2

ng
	Duplicate  Difference,

%
	Detection Limit, 

ug/kg
	NWRI`s Sediment Reference Material

DX – 3 (4), ug/kg

	
	
	
	
	Reference Value
	Detected Value

	PCB 77
	<0.5
	5.6
	0.005
	2.560 ± 0.990
	1.89

	PCB 81
	<0.5
	–
	0.005
	0.133 ± 0.247
	0.24

	PCB 105
	0.54
	12.3
	0.02
	6.097 ±1.467
	5.56

	PCB 114
	<0.5
	9.1
	0.005
	0.284 ± 0.242
	0.32

	PCB 118
	0.88
	3.1
	0.02
	13.48 ± 7.40
	10.12

	PCB 123
	<0.5
	7.1
	0.005
	0.484 ± 0.461
	0.35

	PCB 126
	<0.5
	–
	0.005
	0.107 ± 0.080
	0.031

	PCB 156
	<0.5
	2.5
	0.005
	1.126 ± 0.592
	0.62

	PCB 157
	<0.5
	–
	0.005
	0.332 ± 0.223
	0.19

	PCB 167
	<0.5
	–
	0.005
	0.587 ± 0.438
	0.23

	PCB 169
	<0.5
	–
	0.005
	0.014 ± 0.013
	<0.005

	PCB 189
	<0.5
	–
	0.005
	0.185 ± 0.130
	0.081

	Surrogate  Internal Standards, % Recovery

	13C12-PCB 77
	84
	–
	0.005
	–
	68

	13C12-PCB 81
	82
	–
	0.005
	–
	66

	13C12-PCB 105
	73
	–
	0.005
	–
	74

	13C12-PCB 114
	77
	–
	0.005
	–
	76

	13C12-PCB 118
	83
	–
	0.005
	–
	78

	13C12-PCB 123
	80
	–
	0.005
	–
	83

	13C12-PCB 126
	63
	–
	0.005
	–
	65

	13C12-PCB 156
	75
	–
	0.005
	–
	70

	13C12-PCB 157
	70
	–
	0.005
	–
	72

	13C12-PCB 167
	76
	–
	0.005
	–
	70

	13C12-PCB 169
	60
	–
	0.005
	–
	54

	13C12-PCB 189
	63
	–
	0.005
	–
	75


Head of Centre for Environmental Chemistry                                      A.V. Konoplev

Principal Analyst                                                                                  D.P.Samsonov

QA/QC                                                                                                             G.V.Chernik

SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 9/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	C-2000

DP-2
	NC-2000

A-7
	NC-2000

A-12
	NC-2000

A-13
	NC-2000

A-3
	MC-2000

A-11

	Aldrine
	<0.001
	<0.001
	<0.001
	0.011
	<0.001
	<0.001

	Dieldrine
	<0.001
	0.349
	0.085
	0.175
	<0.001
	<0.001

	a-HCH
	0.048
	0.004
	0.021
	0.005
	0.010
	0.008

	b-HCH
	0.341
	0.091
	0.177
	0.114
	0.294
	0.078

	Lindane
	0.095
	0.103
	0.609
	0.296
	0.051
	0.084

	Oxychlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	g-Chlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Chlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Endosulphane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	b-Endosulphane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Transnonachlor
	0.094
	0.054
	0.033
	0.098
	0.201
	0.158

	OpDDE
	0.119
	0.029
	0.156
	0.114
	0.107
	0.035

	PpDDE
	0.639
	0.029
	0.180
	0.035
	0.051
	0.086

	OpDDD
	0.198
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	PpDDD
	0.542
	0.199
	0.203
	0.346
	0.293
	0.307

	OpDDT
	0.063
	0.071
	<0.001
	0.043
	0.060
	0.179

	PpDDT
	0.304
	0.265
	0.129
	0.148
	0.258
	0.485


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97
CERTIFICATE  of  ANALYSIS  N 9/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	C-2000

DP-2
	NC-2000 

A-7
	NC-2000

A-12
	NC-2000

A-13
	NC-2000

A-3
	NC-2000

A-11

	HCB
	0.006
	0.024
	0.008
	<0.001
	0.073
	0.009

	Endrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Methoxychlor
	<0.001
	0.591
	0.944
	1.476
	0.423
	0.495

	Heptachlor
	<0.001
	0.013
	<0.001
	<0.001
	0.088
	0.078

	Heptachlor Epox.
	<0.001
	0.038
	0.055
	0.039
	0.095
	0.112


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 9/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	MC-2000

IS-1-1
	MC-2000

IS-1-1(FD)
	NC-2000

A-2``
	NC-2000

A-9```
	NC-2000

A-9```(LD)
	NC-2000

A-5`

	Aldrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Dieldrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	0.011

	a-HCH
	0.018
	0.015
	0.011
	0.009
	0.009
	0.006

	b-HCH
	0.177
	0.052
	0.072
	0.061
	0.068
	0.078

	Lindane
	0.065
	0.052
	0.084
	0.118
	0.098
	0.282

	Oxychlordane
	<0.001
	<0.001
	<0.001
	1.154
	0.885
	<0.001

	g-Chlordane
	<0.001
	<0.001
	0.001
	<0.001
	<0.001
	0.001

	a-Chlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Endosulphane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	b-Endosulphane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Transnonachlor
	0.123
	0.104
	0.050
	0.086
	0.101
	0.110

	OpDDE
	0.020
	0.039
	0.133
	0.159
	0.122
	<0.001

	PpDDE
	0.132
	0.203
	0.109
	0.149
	0,132
	0.177

	OpDDD
	<0.001
	<0.001
	0.160
	<0.001
	<0.001
	0.181

	PpDDD
	0.613
	0.447
	0.059
	0.053
	0,050
	0.111

	OpDDT
	0.410
	0.207
	0.154
	0.036
	0.046
	0.018

	PpDDT
	0.200
	0.111
	0.380
	0.192
	0.231
	0.707


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva 

SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 9/4

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	MC-2000

IS-1-1
	MC-2000

IS-1-1(FD)
	NC-2000

A-2``
	NC-2000

A-9```
	NC-2000

A-9```(LD)
	NC-2000

A-5`

	HCB
	0.016
	0.013
	0.011
	0.001
	0.001
	0.011

	Endrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Methoxychlor
	<0.001
	<0.001
	0.058
	<0.001
	<0.001
	0.405

	Heptachlor
	0.038
	0.009
	0.028
	0.018
	0.015
	<0.001

	Mirex
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heptachl.Epox.
	0.074
	0.065
	0.091
	0.054
	0.048
	0.128


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97
CERTIFICATE  of  ANALYSIS  N 9/5

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	MC-2000

B-3
	MC-2000

A-4
	MC-2000

B-4
	NC-2000

A-1
	NC-2000

A-10
	NC-2000

A-8D

	Aldrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Dieldrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-HCH
	0.018
	0.015
	0.023
	0.010
	<0.001
	0.027

	b-HCH
	0.080
	0.114
	0.105
	0.150
	0.113
	0.132

	Lindane
	<0.001
	0.459
	0.422
	0.250
	0.161
	0.077

	Oxychlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	g-Chlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Chlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Endosulphane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	0.189

	b-Endosulphane
	<0.001
	0.055
	<0.001
	<0.001
	<0.001
	<0.001

	Transnonachlor
	<0.001
	0.351
	0.111
	0.155
	<0.001
	0.190

	OpDDE
	0.071
	<0.001
	0.220
	0.016
	<0.001
	<0.001

	PpDDE
	0.317
	0.148
	0.449
	0.013
	<0.001
	0.059

	OpDDD
	<0.001
	<0.001
	0.113
	<0.001
	<0.001
	0.215

	PpDDD
	0.275
	0.278
	0.319
	0.041
	<0.001
	0.014

	OpDDT
	0.020
	<0.001
	0.024
	0.008
	<0.001
	0.019

	PpDDT
	0.178
	<0.001
	<0.001
	0.008
	<0.001
	<0.001


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 9/6

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	MC-2000

B-3
	MC-2000

A-4
	MC-2000

B-4
	NC-2000

A-1
	NC-2000

A-10
	NC-2000

A-8-D

	HCB
	0.022
	<0.001
	0.030
	<0.001
	<0.001
	0.003

	Endrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Methoxychlor
	0.216
	0.426
	0.359
	0.050
	0.034
	0.159

	Heptachlor
	<0.001
	0.043
	0.083
	0.024
	<0.001
	0.050

	Mirex
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heptachl.Epox.
	0.069
	0.110
	0.126
	0.071
	0.071
	0.105


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97
CERTIFICATE  of  ANALYSIS  N 9/7

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	MC-2000

IS 2-2
	MC-2000

IS 2-1
	MC-2000

B-1
	NC-2000

A-6``
	MC-2000

B-2
	MC-2000

B-2(LD)

	Aldrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Dieldrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-HCH
	0.038
	0.032
	0.036
	0.006
	0.011
	0.013

	b-HCH
	0.185
	<0.001
	0.077
	0.022
	0.126
	0.103

	Lindane
	0.280
	0.068
	<0.001
	0.091
	0.179
	0.221

	Oxychlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	g-Chlordane
	0.204
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Chlordane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	a-Endosulphane
	0.072
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	b-Endosulphane
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Transnonachlor
	0.172
	<0.001
	<0.001
	<0.001
	0.125
	0.095

	OpDDE
	<0.001
	<0.001
	<0.001
	<0.001
	0.143
	0.140

	PpDDE
	0.127
	0.463
	0.318
	0.029
	0.193
	0.227

	OpDDD
	0.235
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	PpDDD
	0.306
	<0.001
	<0.001
	<0.001
	0.351
	0.258

	OpDDT
	0.375
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	PpDDT
	0.213
	<0.001
	<0.001
	1.796
	0.143
	0.112


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 9/8

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

Content of Organochlorine Pesticides in Sediment, ug/kg dry wt

	Pesticide
	 Sample ID

	
	MC-2000

IS 2-2
	MC-2000

IS 2-1
	MC-2000

B-1
	NC-2000

A-6``
	MC-2000

B-2
	MC-2000

B-2(LD)

	HCB
	0.034
	0.001
	0.018
	<0.001
	<0.001
	<0.001

	Endrine
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Methoxychlor
	0.524
	<0.001
	0.333
	0.072
	0.061
	0.051

	Heptachlor
	0.041
	0.031
	<0.001
	<0.001
	0.057
	0.074

	Mirex
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Heptachl.Epox.
	0.186
	<0.001
	0.091
	0.064
	0.070
	0.091


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97
CERTIFICATE  of  ANALYSIS  N 9/9

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A 

Instrument: GS HP 5790

QA/QC DATA REPORT

	Pesticide
	Procedural

Blank,

ug/kg
	Percent Duplicate Difference sample A-9```
	Spike Matrix Sample

	
	
	
	Added, ug/kg
	Detected, ug/kg
	% Recovery

	Aldrine
	<0,001
	–
	–
	–
	–

	Dieldrine
	<0,001
	–
	–
	–
	–

	a-HCH
	<0,001
	1.5
	0,17
	0,22
	129

	b-HCH
	0,118
	10.8
	0,85
	1,05
	123

	Lindane
	0,276
	18.5
	0,19
	0,14
	74

	Oxychlordane
	<0,001
	26.4
	0,10
	0,08
	80

	g-chlordane
	<0,001
	–
	4,82
	5,29
	110

	a-chlordane
	<0,001
	–
	5,21
	6,45
	124

	a-Endosulphan
	<0,001
	–
	–
	–
	–

	b-Endosulphane
	<0,001
	–
	–
	–
	–

	Transnonachlor
	0,070
	16.1
	0,87
	0,64
	74

	opDDE
	<0,001
	26.3
	–
	–
	–

	ppDDE
	<0,001
	12.1
	15,45
	17,77
	115

	opDDD
	<0,001
	–
	15,18
	16,72
	110

	ppDDD
	0,098
	6.1
	29,25
	33,68
	115

	opDDT
	<0,001
	24.4
	1,84
	1,76
	96

	ppDDT
	0,102
	18.4
	13,73
	11,98
	87

	HCB
	<0,001
	–
	2,72
	2,46
	90

	Endrine
	<0,001
	–
	–
	–
	–

	Methoxychlor
	0,005
	–
	1,84
	1,15
	62

	Heptachlor
	<0,001
	18.2
	–
	–
	–

	Mirex
	<0,001
	–
	3,41
	4,27
	125

	Heptachl.Epox.
	<0.001
	13.3
	1,33
	1,08
	81

	% Recovery of Surrogate Internal Standard

	d-HCH
	98
	-
	2,7
	2,16
	81


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 10/10

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-OCPs

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Organochlorine Pesticides

Method of analysis: GC/ECD  US EPA  SW-846#8081A

Instrument: GS HP 5790

QA/QC DATA REPORT

	Pesticide
	Procedural

Blank,

ug/kg
	Percent Duplicate Difference sample A-9```
	Spike Matrix Sample

	
	
	
	Added, ug/kg
	Detected, ug/kg
	% Recovery

	Aldrine
	<0,001
	–
	–
	–
	–

	Dieldrine
	<0,001
	–
	–
	–
	–

	a-HCH
	0,002
	16.7
	0,17
	0.22
	130

	b-HCH
	<0,001
	20.1
	0,85
	0.68
	85

	Lindane
	0,226
	21.0
	0,19
	0.13
	68

	Oxychlordane
	<0,001
	–
	0,10
	0.078
	78

	g-chlordane
	<0,001
	–
	4,82
	3.96
	82

	a-chlordane
	<0,001
	–
	5,21
	3.89
	75

	a-Endosulphan
	<0,001
	–
	–
	–
	–

	b-Endosulphane
	<0,001
	–
	–
	–
	–

	Transnonachlor
	0,071
	27.2
	0,87
	0.81
	93

	opDDE
	0,006
	21.0
	–
	–
	–

	ppDDE
	<0,001
	16.5
	15,45
	11.61
	75

	opDDD
	0,006
	–
	15,18
	14.24
	94

	ppDDD
	0,033
	30.8
	29,25
	31.03
	106

	opDDT
	<0,001
	9.8
	1,84
	1.83
	100

	ppDDT
	0,020
	24.3
	13,73
	9.11
	66

	HCB
	<0,001
	–
	2,72
	2.68
	98

	Endrine
	<0,001
	–
	–
	–
	–

	Methoxychlor
	0,009
	17.9
	1,84
	1.48
	80

	Heptachlor
	<0,001
	26.2
	0
	0
	

	Mirex
	<0,001
	–
	3,41
	3.72
	109

	Heptachl.Epox.
	0,007
	26.1
	1,33
	1.65
	124

	% Recovery of Surrogate Internal Standard

	d-HCH
	94
	-
	2,7
	2.5
	92


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva

SPA “ Typhoon”

Departament of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97
CERTIFICATE  of  ANALYSIS  N 10/1

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-Ar

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Arochlor

Method of analysis: GC/ECD  US EPA  SW-846#8082

Instrument: GS HP 5790

Content of  Arochlors in Sediment, ug/kg dry wt

	Sample ID


	Arochlor 1242
	Arochlor 1254

	C-2000  DP-2
	0.55
	6.56

	NC-2000 A-7
	0.60
	3.15

	NC-2000 A-12
	0.27
	6.48

	NC-2000 A-13
	0.28
	3.44

	NC-2000 A-3
	0.35
	1.75

	MC-2000 IS-1-1
	0.38
	3.68

	MC-2000 IS-1-1 (FD)
	0.30
	1.95

	MC-2000 A-11
	0.65
	3.38

	NC-2000 A-2``
	0.32
	2.66

	NC-2000 A-9```
	1.08
	4.69

	NC-2000 A-9``` (LB)
	1.12
	4.63

	NC-2000 A-5`
	0.29
	2.75


                  Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

                  Principal Analyst                                                                              L.B.Alexeeva 

SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97
CERTIFICATE  of  ANALYSIS  N 10/2

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-Ar

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis:Arochlor

Method of analysis: GC/ECD  US EPA  SW-846#8082

Instrument: GS HP 5790

Content of  Arochlors in Sediment, ug/kg dry wt

	Sample ID

            
	Arochlor 1242
	Arochlor 1254

	MC-2000  B-3
	0.29
	3.74

	MC-2000  A-4
	0.52
	3.68

	MC-2000  B-4
	0.55
	4.37

	NC-2000  A-1
	0.35
	2.50

	NC-2000  A-10
	<0.1
	4.75

	MC-2000  B-2
	0.74
	5.17

	MC-2000  B-2 (LD)
	0.65
	4.85

	MC-2000  IS 2-2
	0.36
	7.05

	MC-2000  IS 2-1
	0.31
	6.02

	MC-2000  B-1
	0.60
	10.6

	NC-2000 A-6```
	0.37
	7.92

	NC-2000 A-8D
	0.30
	6.33


                  Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

                  Principal Analyst                                                                              L.B.Alexeeva                                      

SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 10/3

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #1-Ar

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Polychlorinated Biphenyls

Method of analysis: GC/ECD  US EPA  SW-846#8082

Instrument: GS HP 5790

QA/QC DATA REPORT

	#PCB
	Procedural

Blank,

ug/kg
	Percent Duplicate Difference sample A-9```
	Certified Reference Material

EC-5

(Sediment)

	
	
	
	Reference Value
	Detected, ug/kg

	18 (Cl 3)
	0,21
	13.7
	3,0 ( 1,1
	2,9

	28 (Cl 3)
	0,19
	23.8
	5,3 ( 1,3
	6,4

	52 (Cl 4) 
	0,09
	10.3
	13,3 ( 4,1
	7,9

	110 (Cl 5)
	–
	15.3
	33,3 ( 11,9
	27,8

	153 (Cl 6)
	0,10
	–
	27,2 ( 5,5
	18,2

	170 (Cl 7)
	–
	–
	10,1 ( 1,6
	11,1

	194 (Cl 8)
	–
	–
	8,1(10,1
	3,4

	206 (Cl 9)
	–
	–
	2,2 ( 0,9
	3,1


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

 Principal Analyst                                                                              L.B.Alexeeva                                      
SPA “ Typhoon”

Department of Environmental Monitoring & Pollution

Certificate of analytical center accreditation N POCC Ru. 0001.511164 of 17.12.97

CERTIFICATE  of  ANALYSIS  N 10/4

Customer: CASPIAN ENVIRONMENT PROGRAMME 

Project:  CASPIAN 2000

Matrix: Sediment

Batch ID: #2-Ar

Arriving date: 23.05.01

Analysis date: 23.05-07.06.01

Type of analysis: Polychlorinated Biphenyls

Method of analysis: GC/ECD US EPA SW-846#8082

Instrument: GS HP 5790
QA/QC DATA REPORT

	#PCB
	Procedural

Blank,

ug/kg
	Percent Duplicate Difference sample

 A-9```
	Certified Reference Material

EC-5

(Sediment)

	
	
	
	Reference Value
	Detected, ug/kg

	18 (Cl 3)
	0,06
	19.6
	3,0 ( 1,1
	4.10

	28 (Cl 3)
	0,12
	18.3
	5,3 ( 1,3
	6.07

	52 (Cl 4) 
	–
	–
	13,3 ( 4,1
	9.77

	110 (Cl 5)
	–
	10.8
	33,3 ( 11,9
	35.95

	153 (Cl 6)
	0,06
	–
	27,2 ( 5,5
	26.05

	170 (Cl 7)
	–
	–
	10,1 ( 1,6
	11.4

	194 (Cl 8)
	–
	–
	8,1(10,1
	1.99

	206 (Cl 9)
	–
	–
	2,2 ( 0,9
	1.58


Head of Dept. Environ. Mon.& Pollut.                                            V.A.Surnin

Principal Analyst                                                                              L.B.Alexeeva
