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MANAGEMENT PERSPECTIVE

Hexachlorobutadiene (HCBD), octachlorostyrene (OCS), hexachlorobenzene (HCB) and
other chlorobenzenes (CBs) were found to be present in the St. Clair River Delta during the Upper Great
Lakes Connectihg Channels Study (UGLCCS): The follow-up study for the clean up of contaminated
sediments from areas of concern was conducted under the auspices of Great Lakes Action Plan (GLAP).

‘The successful unplememanon of the GLAP is dependent on the availability of reliable
scxenufic data. To assist project managers and regulating bodies in ensuring the validity of analyucal data,
a séries of interlaboratary studies for the analysis of selected chlorinated hydrocarbons, namely, HCBD,
OCS, HCB and other CBs in sediments was designed and conducted. The present study (G-2) will help
to establish the degree of comparability of interlaboratory results among participating laboratories.



SOMMAIRE A L’INTENTION DE LA DIRECTION

On a constaté la prése'née d’hexachlorobutadiéne (HCBD), d’octa;::hlorostyréne (0CS),
d’hexachlorobenzéne (HCB) et d’autres chlorobenzénes (CB) dans le delta de la riviére Saint-Clair au cours
de I’Upper Great Lakes Connecting Channels Study (UGLCCS). L’étude de suivi pour la dépollution des
sédiments contaminés provenant des secteurs préoccui)ams a été effectuée sous les auspices du Plan d’action

des Grands Lacs (PAGL).

Le succes de la mise en oeuvre du PAGL dépend de la disponibilité de données
scientifiques fiables. Afin d’aider les gestionnaires et les organisations de réglementation 2 assurer la
validité des données analytiques, une série d’études interlaboratoires pour I’analyse d’hydrocarbures chlorés

sélectionnés, soit le HCBD, I’OCS, le HCB et d’autres CB dans les sédiments a été congue et réalisée.  La

des laboratoires participants.




ABSTRACT

~ ‘Aspart of the quality assurance/quality control (QA/QC) program for sediments under the
auspices of the Great Lakes Action Plan (GLAP), an interlaboratory study (G-2) for the analysis of selected
chlonnated hydrocarbons in sédiments was designed and conducted. Twenty-three laboratories weré serit
five test samples including one standard solution and four naturally contaminated sediments. Each
laboratory was requested to analyze HCBD, OCS, HCB and other CBs in all test samples Fourteen out
of twenty-three laboratories submitted results.

The interlaboratory results for chlorinated hydrocarbons in standard solution were

satisfactory since the médians for all parameters were within + 10% of their design values. The sediment
 results were, however, less satisfactory with four out of twelve parameters (namely, 1,3-DCB, 1,3,5-TCB,
1,2,3,4-TeCB and HCBD) having deviations exceeding + 25% of their design values.

For overall laboratory performance eleven out of fourteen laboratories submmed
sausfactory resilts for standard solution while only two laboratories provided satisfactory results for
sediment samples. ’



RESUME

Dans le cadre du programmeé d’assufance de la qualité et de contrble de la qualité
‘(AQ/QC) pour les sédiments sous les auspices du Plan d’ actlon des Grands Lacs (PAGL), une étude
interlaboratoire (G-2) pour I’analyse d’hydr'oc::rbures chlorés sélectionnés présents dans les sédlmems a été
~ congue et réalisée. Vingt-trois laboratoires ont regu cinq échantillons d’essai, y compris une solution étalon
et quatre sédiments contaminés naturellement. On a demandé 2 chaque laboratoire d’analyser le HCBD,
I’OCS, le HCB et d’autres CB dans tous les échantilléns a vl"’jessai. Quatq‘rze des 23 laboratoires ont présénté

des résultats.

Les résultats interlaboratoires pour le; hydrocarbures chlorés dans la solution étalon étaient
satisfaisants, étant donné que les médianes de tous les paran;étres étaient comprises ventre *+10 % des valeurs
nominales. Toutefois, les résultats obtenus avec les sédiments étaient moins satisfaisants : 4 des 12
paramétres (soit le 1,3-DCB, le 1,3,5-TCB, le 1,2,3,4-TeCB et le HCBD) présentaient des écarts dépassant

*25 % des valeurs nominales.

Les résultats d’ensemble du rendement des laboratoires sont les suivants : 11 laboratoires

sur 14 ont présenté des résultats satisfaisants pour la solution étalon, alors que seulement deux laboratoires

ont fourni des résultats satisfaisarits pour les échantillons de sédiments.




L - INTRODUCTION

Hexachlorobutadiéne (HCBD), octachlorostyrene (OCS), hexachlorobenzene (HCB) and
other chlorobenzenes (CBs) were found to be present in the St. Clair River Delta during the Upper Great
Lakes Connecting -Channels Study (UGLCCS) (1). The follow-up study (2) for the clean up of
contaminated sediments from areas of concem was conducted under the auspices of Great Lakes Action Plan
(GLAP).

To assist project managers and regulating bodies in ensuring the validity of analytical data,

-a QA/QC (quality assurance/quality control) program for sediments was initiated in September, 1990 upon
 the request from Environmental Protection - Ontario Region as part of Great Lakes Action Plan. The

objectives of this program were (1) to prepare reference standards and sediment reference materials for
HCBD, OCS, HCB as well as any other significant sediment-associated contaminants for the support-of
monitoring in the St. Clair River Delta; (2) to design and conduct interlaboratory studies specific to HCBD,

. OCS, HCB and other CBs for the evaluation of contract laboratories.

. As part of this QA/QC program for sediments, a series of interlaboratory comparison
studies, on a continual basis would be designed and conducted by the Environmental Standards and Statistics
Poject of the Aquatic Ecosystem Protection Branch ( formerly the Quality Assurance Project of the Research
and Applications Branch) at the National Water Research Institute. The goal of these studies is to assist
analytical laboratories to generate accurate data. The present comparison study, G-2, was distributed on
August 21, 1991, Itinvolved the analysis of selected chlorinated hydrocarbons, namely, HCBD, OCS, HCB
and other CBs (such as 1,4-DCB, 1,3-DCB, 1,2-DCB, 13,5TCB, 1,24-TCB, 1,2,3-TCB, 1,24,5-TeCB, |
1,2,3,4-TeCB and PeCB) in standard solution and naturally contaminated sediment samples. The original
deadline for reporting resulis was October 4, 1991. However, most laborataries were late in reporting, so
the study was closed October 31, 1991. A preliminary data summary with a brief overview was prepared
and distributed to those-participants that had submitted their results. The summary allows participants to
compare their results with those of their peers and also with the desigri values. Thus corrective action can
be ‘taken if necessary in a timely manner. This final report provides more information on the data
evaluation and laboratory performance of participants.

2, ; STUDY DESIGN

The interlaboratory study (G-2) for the analysis of HCBD, OCS, HCB and other CBs in
standard solution and sediments was initiated in June, 1991. About 70 governmental, industrial and private

.laboratories were invited to participate. From the retumed questionnaires, twenty-three laboratories
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expressed interest to participate in this study. By the time the study was closed, fourteen out of twenty-
three participants had submitted results. The list of participants is given in Table 1.

- The study consists of five test samplés for the analysis of selected chlorinated
hydrocarbo’hs as nientioned earlier. Description of samples is given in Table 2. Sample #1 in sealed glass
ampule was a mixture of standard solution of HCBD, OCS, HCB and other nine CBs in iso-octane. This

- standard solution was used to evaluate the performance of in-house calibration standards and instrumentation
of participants. Samples #2 to 5 were freeze-dried naturally contaminated sediment samples for the
evaluation of accuracy and precision of analytical procedures used by participants. To assess reproducibility
within the same laboratory, two pairs of blind duplicates were included in the four sediment samples as
shown in Table 2. '

3. : RESULTS AND DISCUSSION

3.1 Analytical Methodology

The participants were instructed to analyze the test samples using their in-house analytical
methodology and standards. However, a kiiown standard solution of OCS (100.0 pg/mL) was also provided
to each laboratory for the preparation of OCS calibration standards.

In generai, a wide variety of analytical methods, sample extractions and cleanup
 procedures were used by participaits. Of the methods used for the extraction of HCBD, OCS, HCB and
other CBs from sediments, which included. soxhlet, sonicator, shaker and steam distillation methods, the
. soxhlet and shaking methods were most commonly used. The solvent system included mixtures of acetone
and hexane, acetone and dichloromethane, dichloromethane alone, petroleum ether or benzene. Solvent was
-evaporated by using rotovap, Kuderna-Danish evaporator, or nitrogen evaporation with a water bath.
Cleanup of sediment extracts was achieved by adsorption chromatography using silica gel, florisil or silica
gel SPE cann'dée. Mercury and activated copper were also used to remove sulphur interferences. -All
participants used either single or dual capillary columns for the separation of the HCBD, OCS, HCB and
other CBs. Electron capture detection for sample analysis was used by most participants and mass
spectrometric detection were used by two participants. Two participants (G028 and G040) did not provide
any information on analytical procedures. Analytical methodology used by participants is summarized in
Table 3.



3.2 Data Evaluation

The data submitted by all participants for OCS, HCBD, HCB aiid other CBs in standard
solution and sediments are summarized in Appendix I. Interlaboratory means and standard. deviations of
these sambles were calculated after outliers (marked with a *) were removed by using Grubbs' test (3). To
determine accuracy of interlaboratory results, median values were used to compare with the design values.
The desin values and interlaboratory medians for OCS, HCBD, HCB and other CBs in standard solution
and sediments are summarized in Tables 4-1 and 4-2, respectively. '

For the interlaboratory stidies of the QA/QC program for GLAP, values determined for
test samples in an interlaboratory study, were considered to be satisfactory if they fell within a window of
+ 25% of the design value. These criteria of + 25% are somewhat arbitrary but have been used in other

| QA/QC programs (2,3). For standard solutions without matrix effect and at the higher concentration levels,
these criteria could be a litle generous whereas at sub ppb lévels and in the presence of a large amount of
co-extractive (sediments), these criteria are quite demanding. For the present study, these criteria are used
for the evaluation of interlaboratory results for the parameters analyzed in standard solution and sediments.

, Comparison of the interlaboratory medians with design values for standard solution (Table

4-1) shdwed that agreement for all twelve parameters was excellent with the deviations within + 10% of

the design values. Interlaboratory results for the sediment samples showed that wide deviations existed

' hile the magnitude of the déviations varied for the different sediment samples and for the different
/:arameters and in most cases were greater than those for the standard solution. “This was to be expected
because analysis of sediment samples involved more tedious sami)le prepamtion steps such as extraction,

studied for all four sediment samples were sansfactory with the deviations within + 25% of the desxgn
values. The other four parameters, namely, 1,3-DCB, 13,5-TCB, 12,34-TeCB and HCBD, were less
satisfactary with the deviations exceeding + 25% for somesediment.saxhpl‘es. The range and average values
of percent recoveries of interlabmbry medians for the parameters sudied in standard solution and
sediments are summarized in Table 5.

Interlaboratory precision for the twelve selected chlorinated hydrocarbons, expressed as
the relative standard deviation (RSD) is given in Table 6. -As can be seen from the table, the interlaboratory
precision for standard solution was better than those of the sediment samples. Results of standard solution
indicate that five out of twelve parameters outside the + 25% range. While results for all twelve
parameters in  sediments have RSD ouitside the range of + 25%.



4
33 Comparison of Laboratory Performance

For detailed evaluation of each laboratory, submitted results were calciilated for the percent
recoveries for each parameter based on the design Va_lu_&s. When the design values were not available for
the parameters in a particular sediment, the interlaboratory medians were used for the calculation. These
results are summarized in Appendix II. As described previously, the + 25% of the design value was set
as the satisfactory range. Outside the satisfactory range, the results were flagged very high (VH), high (H),
low (L) or very low (VL) accordingly as shown below: ‘

% Recovery . —Fag

2 150% Very High (VH)
149% - 125% - High (H)
124% - 76% | . Satisfactory (S)
75% - 51%. Low (L)

< 50% Very Low (VL)

The results for each laboratory's appraisal for flags is given in appendix IIl. Summaries
of flags in standard solution and sediments for the study G-2, obtained from the Tables in Appendix III,
are given in Tables 7-1 and 7-2, respectively. In the calculation of the number of results flagged in Tables
7-1 and 7-2, a very high or very low flag was counted as on flag while a high or low flag was counted as
half a flag. Results of “not detected” (ND) were not used for calculation of flags if the detection Limits
were higher than the design values. When the detection limits were lower than 50% of their design values,
the ND results were flagged as very low.

To compare the overall laboratory performance in this study, the key step was the selection
of an acceptance criterion as performance indéx. The criterion used for this report was the %flags within
a study and this criterion was designated as the performance index. This criterion was used in the UGLCCS
(Upper Great Lakes connecting Channel Study) and CEPA (Canadian Environmental Protection Act) QA
programs for comparison of the relative laboratory performance for organic parameters (4,5). It provides
a simple way to evaluate laboratory performance as shown below:

Performance Index Comment
£25% Satisfactory
26% - 50% . Moderate

2 51% : Poor
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Results of performance index for each individual Iaboratory in this study are also given in Tables
7-1 and 7-2 for s;andard solution and sediments, respectivély. For the standard solution, eleven out of

‘fourteen participating laboratories had satisfactory performance and only one laboratory had poor

performance (Table 7-1). For the sediment sémple,s, in contrast, only two out of fourteen participating

 laboratories demontrated satisfactory performance and five laboratories were rated poor performance (Table

7-2). As expected, the laboratory performance of the sediment sampies which involved more tedious sample
preparation steps was: less satisfactory than for the standard solution. It is recommended that available
sediment reférence materials such as EC-2 and EC-3 be used in in-house and interlaboratory quality control
studies to improve data quality on a long term basis. '
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Table 1. List of the participating laboratories.
Federal vam ent:
1. Environment Canada

Lake Research Branch

National Water Research Institute

Burlington, Ontario

Provincial Governmnets:

2. Environment Quebec
Ste-Foy, Quebec

3. Environment Quebec

" Laval, quebec
‘4. Alberta Agriculture :

Food Laboratory Services Branch
Edmonton, Alberta '

S. Environment Ontario
Rexdale, Ontario

Private Laboratories:

6. Enviroclean
London, Ontario

7. Walker Laboratbriés
Thorold, Ontario

8. Research & Productivity Council
Fredericton, N.B. -

9. Zenon Ernvironmental Laboratories
Burlington, Ontario

10. Zenon Environmental Laboratories
Burnaby, B.C.

11, Axys Analytical Services Ltd.
Sidney, B.C.

12, ASL Analytical Services Laboratories Ltd.
Vancouver, B.C.

13. Barringer Laboratories Ltd.
Mississauga, Ontario

14, Gore & Storrie Lid.
Toronto, Ontario




Table 2.

9

“Samples distributed in study G-2.

| Mixed standard solution, CH:3S

Frocsdricd sl RM,ECT

| Freeze-dried sediment CRMEC-2

nils lw i

Same as sample #2

Same as sample #3
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Table 4-1. Design values and interlaboratory medians for OCS, HCBD, HCB and other
chlorobenzenes in standard solution (all values are in ng/mL).

Parameter - . o - Sample #1 )
" Design value L Interiab. Median
14DCB w0 | 169000
13DCB 0 150 O 1368012
1,2-DCB e 1 1282 (106.8)
1,3,5-TCB | o | 415 (103.8)
124-TCB - 80 864 (109.0)
123TCB ' a0  40a100)
1245TecB | 20 3070035
123,4-TeCB - 20 205 (10255
PCB | 0 | 19.0 (95.0)
HCB | o 20 194 97.)
cep | 20 B 200 (100.0)
| ocs | 20 186 (93.0)

ﬂ The numbers in pareniheses are the deviations froom the design values, expressed as “percent
recovery”. ,
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Table 4-2. Design values-and l;nterlaboratory’ medians for OCS;HCBD; HCB and other chlorobenzenes in
‘ sediments (all values are in ng/g).

Parameter - Sample;;#Z &4 , ~ Samples#3 &5 |
Design Interlab, medians | Design Interlab medians
value - ' L value |
1,4-DCB | NA 215 209 59 56.8 66.7
| | | | - (96.3) (113.1)
'13DCB NA 41 5.5 78 53.5 485
4 | I 686 | 22
12-DCB NA 70 12.7 10 1.0 | 100
R o (110.0) (100.0)
135-TCB. 16.5 12.7 116 343 285 | 250
- (77.0) (70.3) | (83.1) 79
124-TCB 54 6.0 48 807 | 6Ll 64.7
7 - (11L.1) (839) an | ®2
123-TCB NA 40 | NC 5 51 57
| - 40 | (1140
124.5- . 200 174 167 84.0 824 751
TeCB | 870 ®35 o ey (89.4)
1234 B 09 16 | 15 365 320 32.1
TeCB ang | @667 81.7) (87.9)
PeCB 8.5 100 8.9 48.6 47.6 495
| o (117.6) (104.7) 91.9) (101.9)
HCB 597 | 556 528 201 183.5 1730
(3.1) @4 | 6y | @D
HCBD 10.5 74 69 213 15.0 170
b (05 | (65.7) (70.4) (79.8)
oCs 1838 160 164 33 1266 28.0
_ (85.1) (812) . (80.6) ~ (84.8)
Note: ™ The numbers in parentheses are the deviations from the design values, expressed as " percent recovery
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Table 5. Range and average values of percent recvoveries of interlaboratory medians for OCS, HCBD,
' HCB and other chlorobenzenes in standard solution and sediments.

Standard Solution Sediments J
Range o Average
1,4-DCB 891 | 963-131 1047 2)
13-DCB N 912 (1) 622 - 686 654
12DCB . 106.8 (1) 100.0 1100 105.0 (2)
135TCB - | 8@ 703-831 1584)
124-TCB - 1080 (1) o 757-1m11 8904)
123-TCB o moeoqw 140-1140 1140 2)
124,5-TeCB -] ey © §35-98.1 895¢)
1,23,4-TeCB i 1025 (1) 877-1778 130.0 @)
PeCB - | oy | 919-176 1055 @)
HCB o . 970 | 861-931 897
'HCBD . 100.0 (1) 65.7-798 ; 716 4)
ocs N 930 (1) 806-872 $44)

Not_e: The num__ﬁi in parentheses are the humbers ol samples.
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Table 6. Range and average values of RSD of mterlaborawry results for OCS, HCBD, HCB and other
chlorobenzenes in standard solution and sednnents.
Parameter _ Standard Solution Sediments

' None “The numbers m pmnumbers of samples. SR
RSD (relative standard devmtlon) is expressed as the percent of standard devmuon over mean.

"1,4-DCB - 36.1 (1) 352-564 8@
13-DCB - 262(1) 327 -82.1 564 (4)
12-DCB 2321 3611087 610
135TCB - ! 195 Q) 212-354 1266 (4)
1,24-TCB - 183 (1) | 209-023 8@
123-TCB ! 41(1) 256-927 485 (3)
124,5TeCB - ! 380 (1) 507 - 603 549 (4)
1,2,3,4-TeCB - 203 (1) 07-852 5304)
PeCB - 87(1) 365 -49.5. 423@)
HCB . C199() 405 - 462 a2s@
HCBD I 316 (1) 436-476 | 4624
jocs | - 255 468-551 526




Table 7-1. - Performance of individual laboratory for standard solution in study G-2.

16

Lab A Flags 7 Comment
Code " ;
No. of resalts No. of® results % flags
reported flagged (Performance
] : Index) - .
G006 8 20 25.0 Satisfactory
GO0y 1 30 250 _ Satisfactory
GO16A 10 10 10.0 Satisfactory
G017 o 9 0.0 00 Satisfactory
G020 - - 10 10 10.0 Satisfactory
‘G023 1 20 250 Satisfactory
G025 12 10 83 Satisfactory
G028 9 0.5 56 Satisfactory
G029 | 12 8.5 70.8 - Poor
G030 2 1.0 1500 Moderate
G034 2 55 458 ‘Moderate
G03s 10 20 20.0 Satisfactory
G040 ' 10 0.0 0.0  Satisfactory
G041 12 e 15 12.5 Satisfactory
Noie: -~ VH or VL flag was counted as on flag, while H or L 1lag was Counted a Talf of 3




17

Table 7-2. Performance of individual Iaboratory for sediments in study G-2.

__ mag 3
No. of results No. of results % flags
- reported flagged (Performance
 Index)

Code

Comment

Goos B 1o | 303

o | a1 175 372

‘GO16A | 2% i 150 62.5

Go17 33 95 | 288

Go | 4 | s | 43

G023 16 110 688

G025 § » f. 120 1 000 308

G028 31 | %5 | 790

G029 a7 %5 155

G030 g8 80 1000

G034 | " 11 2.5

Satisfactory

Goss | 38 10.5 | 27.6

G041 40 155 | 38.8

Moderate

ote: or was counted as on flag, while H or L TIag was counted as half of a flag.




APPENDIX 1

DATA SUMMARY
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_ TableI-2,

Results for 1,4-dichlorobenzene in sediments.

NA

G023 NA NA NA -
G025 <10 <i0 | _<10 <10 10
G028 NA NA - NA _ NA <
G029 21.5 478 25.3 47 60




Table I-3.

Results for 1,3-dichlorobenzene in sediments.

Sample #5

12.7




Table I-4.

Lab No.

Results for 1,2-dichlorobenzene in sediments.

Sample #2

Sample #3

Sample #4

Sample #5

D.L.for -

rsediments

3.39




Table I-5. Results for 1,3,5-trichlorobenzene in sediments.

D.L. for
_sediments




Table I-6.

Lab No.

Results for 1,2,4-trichlorobenzene in sediments.

Sample #2 Sample #3 Sample #4 | Sample #5 D.L. for
. sediments
ngg
G006 4 16 4 19 3
G009 4.8 61.0 : 4.6 54.1 0.1
GO016A 12 34 11* 37 10 _
G017 4.0 61.1 — 4.7 644 1.6
G020 9 89 4 95 -

|




Table I-7.

Lab No.

Results for 1,2,3-trichlorobenzene in sediments.

Sample #2

Sample #3

Sample #4

D.L. for
sediments

Mean

4.08

[ so.




Table I-8. Results for 1,2,4,5-tetrachlorobenzene in sediments.

D.L. for .
sediments




Table I-9. Results for 1,2,3,4-tetrachlorobenzene in sediments. -




Table I-10.

Results for pentachlorobenzene in sediments.

Sample #5

Mean _ _96 440 89 _447
_SD. 4.15 __ 1605 _ 387 17.72
100 _476 8.9 49.5




Table I-11.

Lab No.

Results for hexachlorobenzene in sediments.

Sample#2

Sample #3

 Sample #4

Sample#5

D.L. for

» _sedlm'_"elits'




Tﬁble I-12, Results for hexachlorobu_tadiene in sediments.

"D.L. for
ﬂsediments_




Table I-13.

Lab No.

Results for octachlorostyrene in sediments.

Sample #2

Sample #3

Sample #4

Sample #5




APPENDIX O

PERCENT RECOVERY OF OCS, HCBD, HCB AND OTHER CBs

IN STANDARD SOLUTION AND SEDIMENTS
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APPENDIX III

LAB-SPECIFIC APPRAAISAL FOR FLAG STATMENTS



NC:

Satisfactory
not analyzed
not detected

not calculated

GLOSSARY OF TERMS



Lab-specific Appraisal for Flag Statement

Lab Code: _GO006

124TCB |

1,24,5-TeCB
1,2,34-TeCB_____
PeCB_
HCBD




Lab-specific Apprais;il for Flag Statement

Lab Code: _G009

Standard lution




Lab-specific Appraisal for Flag Statement

Lab Code: _G016A

135-TCB . NA | , _ NA
124-TCB ‘ v | 2wvmewvL
1237CB _
1245-TeCB | NA : NA
1,234-TeCB____
PeCB

: (o)
HCBD_
0CS

g

2L

2L
1L;1VL
2L;2VL
4L

wn | |[n {\n |




Lab-specific Appraisal for Flag Statement

Lab Code: _GOI7_

| parameter ___ _Standard Solution _|
14DCB NA NA
1,3-DCB _ NA _ NA
12DCB __ NA NA
1,35-TCB s 2L
124TCB s ] 1L
12378 s s
1,2.45-TeCB s _aavL
L234TeCB s 1vE
_PeCB s 1NDVL)
HCB S . 1 ND(VL) 7 | _
HCBD S 1L

ocs s 2L




Lab-specific Appraisal for Flag Statement

Lab Code: _G020

indard Soo

___S

1,4-DCB s N 1H:2VEIL
1L _
. 1'ND(VL) . .

__m || |
1VE:IL .

2 VH . " "

~2vH
1H
4H : .

1,2,3.-TCB
1,2,4,5-TeCB
' TeCB

v |l v jv |z |vo |z |«

=
(@]
w
|

w
E:




Lab-specific Appraisal for Flag Statement

Lab Code: _G023 .

Standard __




Lab-specific Appraisal for Flag Statement

Lab Code: _G025_

13-pcB___ | S _2ND(VL) _ i
12DCB s s

135TCB __H_ 1L

1,24-TCB S _ s i
123-TCB S s | |

-TeCB _S S _ - “

1,2,3,4-TeCB H s |
PeCB. ] S 1VES1H - -
HCB s s |

_HCBD s 3V
0CS S




Lab-specific Appraisal for Flag Statement

NA
3-DCB_ NA.
12-DCB NA NA
13578 s 1
124-TCB s 2ND(VL); 2L; 1 VL
[1231c s 2npo
1,24,5-TeCB s 4VL
1,2,3,4-TeCB _ S5 _aLave
PeCB s _3LIVL |
HCB L s
s _ 4L
s 2L;2VL




Lab-specific Appraisal for Flag Statement

“Lab Code: _G029

1,24-TCB .

1,2.3-TCB
1,2,4,5-TeCB
1,2,34-TeCB
FeCB .
HCB
HCBD

oCs




Lab-specific Appraisal for Flag Statement

Lab Code: _G030

Sediments

_135-TCB

l 1247c8
12,3-TCB
1,24,5-TeCB _
1,2,34-TeCB
PeCB




Lab-specific Appraisal for Flag Statement

Lab Code: _G034

14DCB___ VL_ __2ND(VLY2VL

2L
1L;3VL

1,24-TCB
1:2,3-TCB

1,2,4.5-TeCB

L234TeCB

PeCB__

HCB

HCBD

oCS

1H;1VH

| (S (N (S S OO I O I (S
7]



Lab Code: _G035

- Lab-specific Appraisal for Flag Statement

1,245 TeCB

.m‘m‘mmémmgmmm

_1,2,34-TeCB. S

PeCB _ 1H
HCB s

_HCBD

OCS




Lab-specific Appraisal for Flag Statement

Lab Code: _G040




Lab-specific Appraisal for Flag Statement

Lab Code: _G041

14DCB
1,3-DCB
" 1,2-DCB
135TCB_

1,2.34-TeCB
PeCB

_HCB.

0CS
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Think Recycling!

Pensez a recycler !



