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MANAGEMENT PERSPECTIVE 
1- . . 

- » 

Hexaehlorobutadiene (I-ICBD), octachlorostyrene (OCS), hexachlorobenzene (HCB) and 
other chlorobenzenes (CBs) were found to be present in the St. Riijier Delta during the Upper Great 

Lakes Connecting Charmels Studyi" (UGLCCS); The follow-up study for the clean up of contaminated 

sediinerits fiom of cojncem was conducted under the auspices of Great Lakes Action Plan (GLAP). 

4 

The successful implementation ‘of the GLAP is dependent on the availability of reliable 
scientific To assist project and regiilating bodies in ensuring the validity of analytical data, 
a series of interlaboratory studies for the analysis of selected hyd1f0C81'b0ns, 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.



L’INTEN_TION DE LA DIRECTION 

On a constané la présenee d’hexach]orobutadiéne (I-ICBD), d’octachlorostyréne (OCS), 

d’hexachlorobenzene (HCB) et d’autres chlorobenzenes (CB) dans le delta de la riviere Saint-Clair_ au cours 

de l’Uppcr Great Lakes Connecting» Channels Study (UGLCCS). L’étude de suivi pour la dépollution des 

sediments contaminés provenant des secteurs préoccupants a été effectuée sous les auspices du Plan d’action 

des Grands Lacs (PAGL), .

_ 

Le suecis de la mise en oeuvre du PAGL depend de la disponibilité de données 

scientifiques fiables. Afin d’aider les gestionnaires et les organisations de réglementation a assure: la 

validité des doimées analytiques, une série d’études interlaboratoires pour l’an_a_l]yse d’hydroca'rbures chlorés 

sélectionnés, soil le HCBD, POCS, le HCB et d’autres CB dans les sédiments a été congue et réalisée. - La 

présente etude (G-2) aidera a établir un certain degré dc oomparabilite entre les résultats interlaboratoires 

des laboratoires participants. * 

' '

1



ABSTRACT 

_ 

As part of the qtmlity assurance/quality control (QA/QC) programfor sediments under the 
auspices of the Great Lakes Action Plan (GLAP), an interlaboratory study (G-2) for the analysis of selected 

chlorinated hydrocarbons in was designed and conducted. Twenty-three were sent 
five test samples including one standard solution and four naurrally,,contamh_'tated sediments.‘ Each 
laboratory was requested to analyze HCBD, OCS, HCB and other CBs in all test samples. Fourteen out 

of twenty-three 
H D

v 

Y 

' The interlaboratory results for chlorinated hydrocarbons in solution were 

the medians for all parameters were within :1: 10% of their design values. The sediment 
results were, however, less satisfactory with four outof twelve parameters (namely, 1,3-DCB, 1,3,5-TCB, 

1;2,3,4_;-TeC_B and HCBD) having deviations exceeding i 25% of‘ their design values. -

' 

For overall laboratory eleven out of fourteen laboratories submitted 
t . 

_ 
.

~ 

satisfactory for standard solution while only two laboratories provided satisfactory results for 
sediment samples. 

u 

’ 

' 
V -

t
~



. Dans le cadre du progfammé d’assuianc_e_ dc la qualité et dc oontrfile de la qualité 

(AQ/QC) pour les sédimenfs sous les auépioes du “Plan d’aotion dos Grands Lacs (PAGL), une étude 

intcrlaboratoiro (G-2) pour l’:in'al_yse d"hydr'ocarbures chlorés sélectionnés présents dans les sédiments a été 

conquc et réaliséc. Vingt-uois laboratoires ont reou Cinq écha_n_t_il_loi\s d’essai, y compris une solution étalon 

ct quatre sfédimcnts coi1t_aflii_1_1é§ namr'e1le'ment. On a demandé 5 chaque laboratoire d’analyscr le HCBD,- 

l’OCS, le HCB at d’autres CB dans tous les échantillons in Pessaj. Quatorze des 23 laboratoires on! préseuté 
d6'S fééflllflts. .

- 

Les résultats interlaboxatoircs pour les hydrocarbures chlorés dans la solution é_t_al_on ét_ai'ep_t 

satisfaisants, étant donné q'u_e les médianes dc tous les paramétres étaicnt comprises entre :10 % des valeurs 
nominales. Toutefois, les résultats obtenus avec les sédiznenls étaient rfi_1oi_ns satisfaisants -: 4 des 12 

paramétrcs (soit le 1,3-DCB, le 1,3,5-TCB, le 1,2,3,4-TeCB ct le HCBD) présentaient dos écarts dépassant 

:25 % dcs valeurs nominales. ' 

Les résultats d’cnsemble du rendement des lziboratoires sont les suivémts : 11 laboratoires 

su'r' 14 ont présenté des résultals satisfaisants pour la solution étalon, alors quc seulemcnt deux laboratoires 

out foumi dcs résultats satisfaisaxits pour les échantillons dc sédiments.
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. 1 

1, 
' INTRODUCTION , 

Hexachlorobutadiene (I-ICl'3D), octjachlorostyrene (OCS), hexachlorobenzene (HCB) and 

other ch1QrQbenzenest.(CBs) were foimd to be present in the St. River Delta during the-UPPQI Great 

Lakes Coiiiieciiiig -Channels study (UGLCCS) (1)- The follow-up study (2) for the clean up of 

contaminated sediments from areas of concern was conducted under the of Great Lakes Action Plan 

(GLAP). ~ - 

’ 

Y

. 

Toassist projectmanagers-and regulating bodies in ensuring the validity of data, 

a QA/QC.(quality assurance/quality control) for sediments was in September, 1990 upon 

the -request from Environmental Protection .- Ontario Region as of Action Plan. The 

objectives of this program were (1) to prepare reference standards and sediment reference materials for 

HCBD, OCS, as well as any other significant sediment-associated contaminants for the support-of 

monitoring in the St. Clair River Delta; (2) to and conduct interlaboratory studies specific to'HCBD, 

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

. As pan or uiis QA/QC ‘]Jl’0g1'_8Ijl for Sediments, a series of imeilaboratory comparison 
studies, on a continual basis wouldbe designed and conducted by the ‘Environrnental Standards and" Statistics 
Poject of the Aquatic Ecosystem Protection Branch ( formerly the Quality AssuranceProject of the Research 

and Applications Branch) at the_ National Water Research Institute. T_he goal of these ,stud_ie.S i8 I0 a§SiSt 

analytical laboratories to generate accurate data. The present comparison study, G-2, was distributed on 

August 21, 1991. It involvedthe analysis of . selected chlorinated hydrocarbons,_namely, HCBD, OCS, HCB 

1,2,3,4-TeCB and PeCB) in standard solution and naturally contaminated sediment-samples. The original 
deadline for‘reporting'results was October4, 1991.. However, were late in reporting, so 

the study was closed October 31. 1991- A preliminary with a brief overview was 
and distributed to thoseparticipants that had submitted their results. The summary allows participants to 
compare their results with those of theirpeers and also with the design values. Thus corrective ‘action can 

be taken if necessary in a timelymanner. This final report more information on the data 
evaluation and laboratory paformance of participants. 

_

- 

.2. I STUDY DESIGN 

The intcrlaboratory study (G-2) for the of HCBD, OCS, HCB and ,other‘CBs ‘in 
-standard solution and sediments was initiated in June, 1991. About 70 governmental, industrial andprivate 
laboratories were invited to participate. From the fetmned questionnaires, twenty-threelaboratories



2 

expressed interest I0 participate in this study. By the tijrne the study was closed. fourteen out of twenty- 
three participants had subrriitted results. The list of participants is given in Table 1. 

» The sttrdy consists of five test samples for the analysis of selected chlorinated 

hydrocarbons 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 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 
evaluationof and precision of used bypartieipants. To assess retnoducibility 

the same laboratory, two pairs of blind duplicates were included in the four sediment samples as 
shown in Table 2, ; 4 

u 

- e 

3. ‘ RESULTS AND DISCUSSION 
3-1 _mZie!A'1a',§,'.¢*1M@*|1.°¢1°l°' 

. . Theparticipants were instructed to analyze the test samples using their in-house 
methodology and standards. However, a known standard solution of "OCS (100.0 pg/mL) was also provided 
t0 $8-Cl! laboratory for the preparation of OCS calibration standards. 

4 In general, a wide variety of methods, sample extractions and cleanup 
procedures were used BY Paificipants. Of the methods used for the extraction of HCBD, OCS, HCB and 
other cas from sediments, which included. soxhlet. sonicator, shaker and steam distillation methods, the 
soxhlet and shaking methods were most commonly 'I‘he "solvent system i11(;li1ded.r_r1i_J_rt;1reS of acetone 

and hexane, acetone 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 chrornatography using silica gel, florlsil or 

gel SPE cartridge. 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 capttue 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. methodology used by participants is summarized in 

Table 3.

\



-3.2 Dagg Evaluation 

- 

. . The data submitted by all participants for OCS, HCBD, HCB and other CBs in 
solution and sediments in Appendix -I. Interlaboratory means and standard.deviations of 

these samples were calculated after outliers (marked witha *) were removed by using" Grubbs‘ test (3), To 

determine 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. ~

‘ 

. the interlaboratory suidies of the QA/QC program for GI-AP. values determined for 
lest samples in an interlaboratory study, wereconsidered to be satisfactory if they fell within a Window of 

:t: 25% of the "design value. These criteriaof i 25% are somewhat but have been used in other 

QA/QC (2,3). For solutions without matrix effect and at the higher concentration levels, 

these criteria could be a litile generous whereas at sub ppb levels 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 solution and sediments. 

A 

e 

' 

Comparison of the interlaboratory medians with design values for standardsolution.(Table 

4-1) showed that agreement for all twelve parameters was excellent with the deviations “i 10% of 
the design values. results for the sediment samples showed that wide deviations existed 

parameters and in most cases were greater those for the standard solution. was to be 

me the magnitude of the deviations varied for the difierent sediment samples and for the different 

analysis of sediment samples involved more tedious sample preparation steps such as extraction, 

concentration and cleanup. Asshown in Table 4-2, interlaboratofy of" eight out of twelvetparameters 

studied for all four sediment samples were satisfactory with the deviations within :t 25% of the design 
values. The other four namely, l-,3-DCB, 1,3,5-TCB, l,2,3,4-cTeCB and HCBD, were less 
satisfactory with the deviations exceeding i 25% for somesedimentflsamples. The range and average values 
of percent recoveries" of interlaboratory medians for the parameters studied in standard solution and 

sediments are i.n Table 5- A '

. 

Interlabmatory precision for the twelve selected chlorimted hydrocarbons, expressed as 

relative deviation (RSD) is given in Table 6. As can be seen from the table, theinterlaboratory 
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 i 25% range-. While results for all twelve 

P81?-Illeters in have RSD outside the range of i 2-5%.
a



4 

3.3 Comparison of Laborgtor'vAgPe'rforn1ance 

A 

. For evaluation of each laboratory, submitted results were ealciilated for the percent 
_re_coveries for each parameter based on the design values. When the design values were not available for 
the parameters in a particular ‘sediment, the interlaboratory medianswere used for the calculation. These 
results are summarized in Appendix II. As described previously, the i 25% of the design value was set 
as the satisfactory range. Outside the satisfactory range, theresultswere flagged very -high‘(VH), high (H), 
low (L) or very low (VL) accordingly as shown below; . t 

-LilR°°”°"’4° 
§ .

' 

2 150% Very High (VI-I) 
149%-125% ,- High(H) 1 - 

124% - 76% 
, Satisfactory (S) 

75% - 51%, Low (L) 
w 

. 
-5 50% Very Low 

The results for each laboratory's appraisal for flags is given III. 

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 

a flag. Results of “not detected" (ND) were not used for calculation of -flags if the detection 
were higher than the design values. the detection were lower than 50% of their design values, 
the ND results were flagged as very low. l 

To compare the overall 1ab0Ial01_'y P61‘f011nflIl¢e in this study, the key step wasethe selection 
of an acceptance criterion as index. The criterion usedtfor this report was the %flags 
a study and 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 performance for organic parameters (4,5), It provides 
a simple way to evaluate laboratory performance as shown ‘below:

. 

_Q.nm._mt_
A 

s'25% Satisfactory 
_ 

‘- 

26% - 50% 
_ 
Moderate 

2 51% Poor
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Results of performance index for each individual laboratory in study are also given "in Tables 

7.-*1 and 7-2 for standard solution and sediments, respectively. For the solution, eleven out of 

fourteen participafing laboratories had satisfactory perfonnance and only oae laboratory poor 

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

demontrated satisfactory and five were rated poor performance (Table 

7-2). As expected, the laboratory performance of the sediment samples which involved more tedioussample 

preparation steps was less satisfactory than for the standard solution. It is recommended that available 

sediment reference 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 tenn -
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Table 1. Listrof the Partilzipating laboratories 

' 

Fede;al_ Ggvgtgi gng , 

1. Enviromnem Canada 
Lake Research Branch 
National Water ‘Research Insnrute 
Blirlirlgwn. Ontario 

Qvingial Govgggnets: 

2. Quebec 
Stt>Foy, Quebec 

.3. Enviromnent Quebec. . 

‘I.ava1.qt1=b@¢ 

4. 
4 Alberta Agriculture

1 

Food Services Branch 
Edmonton, Alberta

' 

.5. 
" Environment Ontario 

Rexdale. Ontario 

"Privgg Qbggesz
_ 

6. 
London, Ontario 

7. Walker Laboratories 
Thorold, Ontario 

' 

8. Research & Productivity Council 
Fredericton. N.B. »

_ 

9. Zenon Environmental Laboratories 
Burlington, Ontario 

10. Zenon Environmental 
Bllfllfiby, B-C, 

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

12. ASL Analytical Services Laboratories Ltd. 
Vancouver, '_B.C_._

_ 

13. Barringer Laboratories Ltd,
O 

Mississauga, Ontario 

14. Gore & Storrie Ltd. 
TOIOIIIO, 

L.

_ _
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Table.2, - _“SaInpl‘es distributed in study G"-2. ' 

It VI D°$*?"ii"i°“ 

1g mm §01\.1ri0n, cfless 

,2 Freeze-dried sedimem RM, EC-7 . 

3., H 77 . 

4 ' Same as sample#2 
A A ‘ A 

_ 

-Sam_e as s_ampieA #3

)
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Table 4-1. Design values and 'interlaboratory medians for OCS, HCBD, HC-B and other 
chlorobenzenes in standard solution (all values are in ng/mL). 

Parameter ’ 

Sample #1 

Design value _In_te1-lab. Median 
1,4‘-ncn 130 

_ 

161.9 (90.0) 

1,3-DCB 150 
_ _ 

136.8 (912) 
1.¢.1>¢B 120 128.2

_ 

l,§,5fTCB 40 
_ 

41.5 (103.8) 
i 

1,2,4-Tcn so 35.4 (109.0) 

1 1123-TCB 510 44.0 (110.0) 

1,2,4,5-TeCB 20 
_ 420.7 (103.5) 

l,2,3,4-TeCB 20 20.5 (1025)
I 

P¢€B -20 19.0 (95.0)
( 

(non 20 19.4 (_97.Q)
7 

HCBD 20 20.0 (100.0) 
ocs 

i ;_ M _ 

20 
W A A 18,6 (93.0) 

recovery". 
Note: The numbers‘ in parentheses are the deviations froom the design values; expressed as “percent

1



Table 4.-2. 1

-H

1 

13 

Design valuesand interlaboratory’ medians for OCSJ-IC-BD, 1-[CB and other Chlbrobenzenes 1n 
sediments (all values are in 112/8)- 

Parameter 

Design 
value '

‘ 

Samples # 2 & 4 Samples # 3 &.5 

llllfilflflb. mfidififls Design Interlab medians 
value 

1,4-DCB NA 21.5 ~ 20.9 
.59. 

56.8 
(95-3) 

66.7 
(113.1) 

- 1,3-nca NA ' 4.1 s.s
4 

18 53.5 
(534-5) 

48.5 
(52-2) 

1.2-.DC.B 1.o_ NA 
9 

11.1
9 

10 11-.0 

(110.0) 
10.0 - 

(100.0) 

1,3,5.-TCB. 16.5 12.7 
(77.0) 

11.6 
(70.3) 

34.3 328.5 
(83.1) 

Z5-°. 
(72-9)

1 
' 5.4 6.0 

~ (111.1) 
4.8 

(88.9) 
80.-7 61.1 

(75-7)) 

64.7 
(80.2) 

91.53-11:11 
1' 

NA 4.0 NC 
_

5 5.7 
(.114-Q) 

1 5.7 
(114.0) 

1,2~,4,-5- 

TeCB 
>17-.4 

(87.0)
. 16.7 

(33.-5) 

84.0 82.4 
(98.1) 

75. 1 

(3.9.-4) 

91.2.3.4- 
'1‘eCB 

0.9 _ 1.6 
(177.8) 

1.5 
(166.7) 

’ 

36.5 32.0 
(87.7) 

32.1 
(87.9) 

PeCB 8.5 10.0 
(117.6) 

8.9 
(104.7) 

48.6 47-.6 

(97.9) 
(_49.s 
(101.9) 

HCB 
(93.1) 

52.8 
_(88.4) 

201 183.5 
(9.11-3). 

173.0 
136:1) 

HCBD ' 

10-.5 7-.4 

(70.5) 
6.9 

(65.7) 
21.3 15.0 

(70.4) 
17.0 

(79.8) 

OCS 18.8 16.0 
' 

(85.1) 
16.4 

(87.2) 

334 ' 26.6 
(80.6) 

28.0 
(34-3.) 

Note: The numbers in parentheses are the deviations from the design values, expressed as "percent recovery



14 
Table, 5. Range and average values of percent recvoveries of interlaboratory medians for OCS, HCBD, 

HCB and other chlorobenzenes in standard solution and sediments, 

Parameter 

1,41-1101; ~ 

Standard Solutkm Ssdimsnts 

R393‘, Average 

89.9 (1)_ 

Big‘ 
96.3 - 113.1 

Average 

104.7 _(2) 

1,3-DCB 91.2 (1) 62.2 - 68.6 65.4 (2) 

1,..m 
1- 

195-3 (1.) 100.0 -110.0 10.5-0 (2) 

1,-s,5:rc11
' 

103.8 (1) 70.3 - 83.1 75.814) 
1.2.4-'rc'B

1 

108.0 (1) 75.7 - 111.1 89.0 (4) 

1,243-TCB Y 110.0 (1) 114.0 9-114.0 1 14.0 (2) 

1,2,4_,5-TeCB 103.5_(1") 83.5 - 98.1 89.5 (4) 

1-2'3-4fT°_¢B 102.5 <1)‘ s1;7 - 117.3 1501014) 
1.15.00 1 

95.0 (1). 97.9 - 117.6 105.5 

HCB .97-0 (1._)M _ 86.1 - 93.1 89.7 (4)' 

HCBD 100.0 (1) 65.7 - 79.8 71.6 (4) 

OCS 93.0 (1) 80.6 - 87.21 84.4 (4) 
N019: The in parentheses arethe numbers of samples.



Table 6. Range and average values of @RSD' ofvinterlaboratory results for OCS, HCBD. I-ICB and other 
chlorobenzenes in solution and sediments. 

’ 15 . 

Standard Solution Sediments‘ 
I- _-_i-i-ii 

Range 

" 1,4-DCB 

Average 

36.-.1 (1) 

Range 

35.2 - 56.4 

Avefjage 

43.0 (4) 

' 

..133-'!?¢j.3.._.‘._ 26.2 (1) 32.7 - 82.1 56.4 (4)0 

1,2-ncn 23.2 <1) 36.1} 108.7 61.0 (4) 

1,3,5-TCB ’ 193 (1) 2.1.-.2 - 435.4 16.6 -(45) 

I 

1,2,4»TCB 18.-A3 >_(l) 22.9 -242.3 35.8 

6 1.2.3606 14.1 (1) 25.6 - 92.7 48.5 (3) 

i'1!2,4,4'5-TeC 38.0 (1) 50.7 - 60.3 54.9 (4) 
. .. . 3. 

1,2,3,4-TeCB 30434.1) 30.7 - 85.2 53.0 (4) 

PeC~B' 18.1 (5 36-5 -4.4.9-5..~ 42.3 (4) 

HCB 519.-4.9 £1) 40.5 - 46.2 42.5 (4)' 

HCBD ‘ 431.6 (1) 43.6 - 47.6 46-2 (4)5 

H g 

6 
- - -4 255 (1) 46.2 52.6 (4) 

i 

156$: The numbers inparentheses are the numbers of samples. 
' RSD (relative standard deviation) is expressed as the percent of standard deviation over mean.



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

16 

. 

- Lab '- 
- Flags ~ Comment 

Code . 

'

0 

No. of results ~ No. of result; % flags 
V 

reported flagged (Performance 
,_ . .. 

‘ " 

. _ 

cooc s 2.0 25.0 Satisfactory 
V coo9- - 3.0 25.0 Satisfactory” 

comm 
v 

10 1-.0 10.0 58fiSfac!0l'Y 
‘ G017 9 0.0 0.0 

G020 0 

10 _1-.0 i10.0 

2.0 251° s...f.....,e 

~ G025 12 1.0 8.3 S.a'=i$f¥*°"_>fY. 

cozs 9_ 0.5 5.6 Satisfactory 
G029“ 12 8.5 70.8 _P00r 
coao _ 

- 2 1.0 50.0 Moderate 
G034 12 5.5 45.8 Moderate 

» G035 10 Z-0 20.0 Safisfaptory 

G040 10 0.0 0.0 Satisfactory 

G041 12 1.5 12.5 Safisféflow 
Notez‘ VH9:VITflagwascounledas"onflag;wEi1eHorL_flagwascountcdasfiflfofaflag. "



‘

4 

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

Code 
Lab 

VA A’ A I V 

No. of results No. of results % flags 
’ 

repojrted flagged (Performance 
Index)

‘ 

Comment 

G006 11.0 39.3 Moderate 

G009 17.5 37.2 . ‘Moderate 

> 
coma 15-0

. 
6.2.-.5 Poor 

G017 9.5 25.85
5 

cozo 
. . 

.15.-5, - - 41.3 Moderate 

G023 11.0 
A 

63.2" 
'1 

Poor 

. 
9°15 12.0 39-? . 

G028 24.5 79.0 

G029 
- 35.-5 

.. .. . 15.5 

coao 8.0 100.05 

G034 
W 

11.5 24.5 Satisfactory 

G035 10.5 27.6
1 

£25401 
5 

7.5 21.4 
H 5 

by 
G041 M0d¢l‘8IB 40 155 

_ 

38.3 
Notezi VHorVlfllagwascountedasonflag,wfiileHor[Tflagwaseoun;edaslElTofaflag.
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Table I-2, Results for 1,4-dichlofobenzene in sediments. 

Lab No. Sample #2 - Sample #3 Sample #4 Samnle #5 D.L. for' 
sediments 

@218) 
G006 _ NA NA NA. NA 
G009 13.9 69.4 10.1

A 

65.4 0.7 

G016A <100 <100 <100 <100 100 
G017 NA NA. NA NA 
G020 .42, , 40 -27 99 _, __ 

G023. ._ -NA NA NA NA 
G025 - "<10. <10 <10 <10 10 

G028 NA “NA NA-- NA 
G029, _ 21.5 47.8 25.3. 47 6.0 

. G030 NA NA NA NA 
G034 _ 5 ;<2.0 28.1 QB. - 27.6 2.0 

G035 <10.0 .65.8 <10.0 68.0 
. ._ __ 10.0 

G040 ~ 

1 _NA NA NA NA 
G041 <15.0 78.2 . 16.5 99.3 15.0 

Mean 25.8 54.9 19.9 67.7 

S.D. 
. 14.54 19.30. 7.65 28.36 

Median .21 .5 56.8 20.9 66.7 
-I 

Design NA 59 NA 59 1, ,
-



Table!-3. Results for 1,3-dichlorobenzene in sediments. 

Lab No Sample #2 Sample #3 " Sample #4‘ Sample #5 D.L. for 
sediments 

G006 . NA NA .,NA ._ NA_.__._ 

G009 2.3 35.-2 1.9 0.7 

G016A... 1 <100 -. ' '<100,. A <100,_., 106 

G017 >NA 
G020 4 1. .-_ _76__ ,_ 1 

G023 NA ' NA 
G025. 1. <10 <10_. 10 

G028 NA 
G029 9.7 6.0 

G030 NA 
G99, 4.1 2.0

A 

G035, __ . _ . 128.48‘ _, , _ 112 _ 27.6*- 
__ ,, _ .115,‘§...--. _ 110.0 

G040 -5.239 16.85 @ 11.66 

G041 - <10.0 3.8.3 
' 

<10.0 
' ' 

_ 
49.1 . 10.0 % =I' 

S.D_. ._ 

Median 

_ . . . , 12.79.“ .1 . 
.3.1.1.'l.. . . . 5.50 ._ _..~__.._1_6.59._..__.._,- _ ......:_ _ 

41 535 55 485 

-Design . NA 78 ~ NA 78 ' " -



Table I-4. Results for 1,2;-dichlorobenzene in sediments. 

Lab No." Sample #2 Sample #3 Sample #4 Sample #5 D.L. for ' " 

sediments 

@215) 

coos‘ __ ,,NA_ .. . _NA NA NA 
G009 _ 

~ 8.3 12.1 13.9 . . 10.3 0.7 

G016A <,100__ . 1 __ _ <100 <100 <10O 1.00.. 
G017 1 1 NA NA NA . .. NA 
G020 7 . ..9 <4 10 

G023. _ . NA NA NA . “NA. 
G025 <10 _ "11 <10. <10 10 

G028 1 NA NA NA .., ...-NA_ 

_G029 - 9.7‘ 58.7 , 12.7 47.9‘ 6.0 

G030 NA.. , NA NA NA. 
G034 _ . 2.9 4.5 3.41 ._ . 5.5 2.0 

G035 <l0.0 __ W 13.8 . <10.0 14.3 10.0 

G040 4.817 _ _ 10.29 7.064 

G041 , ND ND 
Mean ,.,_6‘.5. 17.1 10.0‘ 9.4‘ 

SD. 2.72 18.59 _ _ 5.75 3.39 

Median 7.0 1,1 .0 1 2.7 10.0 

Design NA 10 NA, 10

I



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

_ 

Lab No. ’ 

. Samplcifl Sample#3 v Sample#4 Sample-#5 A D.‘L. for 
. sediments 

G006 NA. 

._ _12.01__1 1. ,1 1_ 28.5 0.1 

G016A NA NA 
G017 10.7 1_ . 30.0 1.6 

G020 37 

G023 1NA_1 1 1 . NA. 

G025 26 .57 

G028 27 10 24 2.0 

G029 59.0‘ Q .. 23.4‘-' 60.7‘ 3.0 

G030 NA 
G034 32.8 14.6 30.3 1.0 

G035 NA NA_ .1 1. _NA 
G040 NA NA NA 

11 1 1 11o.s_1 1 .1 17 .7 

Mean ' ' 14.1 1 28.4 

1 7.0 
' 

.5 0.80 

11.8 28.8 . 

SDO. . .. . 4.991 .1 6.03 . ,1__1112.-7.7,. 1 . .7..53 -1 - 

Median ‘ 

- 12.7 28.-5 1 1.6 25.0 - 

16.5 34.3 16.5 34.3 -



Table I-6. Results for in sediments. 

Lab No. Sample #2 Sample #3 Sample #4 - D.L. for ’ Sample #5 
sediments 

G006 4 16 4 19 3 

G009_._ 4.8’ 61.0 4.6 5.4.1, 0.1
' 

G016A 12 .34 11* 37 

G017 4.0 61.1 4.7 64.4 

10
_ 

1.6 

G020 9 89 95 

G023 NA NA NA’ NA 
G025 5.3 69 

I 

5.1 66 .5; 

G028 <2.0 20 . .. 3.0.- 31 2.0 

V 
G029 <2.0 66.9 <2.0 65.0 2.0 

G030. NA NA NA 
_ NA 

G034 4.7 .79_.2. . 5.8 79.5 1.0 
A 'G035 6.69 94.0 5.91 94.2. _ 5.0 

G040 8.915 57.90 , . 6.733 62.99 

G041 6.6,. 54.2 4.8 69.1 0.80 

. Mean 6.6 58.5 _ , 4.9 61.4 

S.D. 7 2.63 24.72 ' 1.12 23 .37 

Median 6.0 61.1 4.8 64.7 = | 5 
Design , 5.4 80.1 5.-4 80.7 A -



Table I-7.. Results for 1,2,3-trichlorobenzene in sediments. .
2 

Lab No. Sample #2 Sample #3 Sample #4 Sample #5 D.L. for 
sediments 

(2215) 

G006 , ND .3 ND 4 3 

G009 0.-5 5.2 _. 0.4. . 4.0 0.-1 

G016 <10 <10 <10 -<10 ,l,0 

G017 <DL 5.5_ <DL 5.4 2.4 

G020 4 8 <4 .9 

G023 , . NA HNA NA NA 
G025 <5 6.0 <5 6.0 5 

G028. ._ ; "<2.0, <2.0 <2.0 <2.0 2.0 

G029 7101* 202* 99.11 7‘ ,. 209* 3.0 

G030 NA NA NA NA 
G034 <1.0 5.9 , <1.0 5.7 1.0 

G035 6.0 5.66 <5.0 5.78 5.0 

G040 8.638 6.633 6.088 

G041 . 
-<o.6o 14.0 - <0.60 5.4 0.60 

Mean 4.4 5.5 NC- 5.7 

S.D. 4.08 1.44 NC. 1.46 

Median . 4.0 5.7 
A NC 5.7

5 NA 5



Table I-8. Results for 1,2,4,5-etetrachlorobenzene insediments. 

Lab No. Sample~#2 Sample_#3 Sample #4 » Sample #5 D.L. for - 

sediments 

' 

cooe 19. 24. .. . 10 
' 

20 ..2 
G009 15.5 69.6 14.6 

. . ,_ 61.1 0.05 

G016A . 10 
_ _ 34- 12 40 ‘10 

G017 9_.6. 59.2 9.8 57.9 0.8 

G020 . 22 126 19 130 

G023 . ,_ .,NA NA‘ NA NA . 

G025 18 84 17‘ 79 
A

s 

.G028 4.4 _ 40 6.0 33' 1.0 

G029 34.6 1-512 32.7 _ __ 155 2.5 

G030 “NA NA NA NA 
G034 16.8 , ._ 80.9 20.2 71.2 .1 

0.5 

G035 . :3,1.3 145 28.5 142 5.0 

G040 18.88 83.99 
, _, . _ - 16.42 89.55 

G041 44.6. 138 35.7 166 1.0 

Mean 19.6 ,_ 86.4 18.5 8,7,1 

SDI 11.82 44.54 _ 

A 

9.38 49.721 

Median 17.4 _ 82.4, 16.7 75.1 - 

Design _ 20.0 84.0 . . 20.0 a4.o - 

___ __ __ _ .__ 
>7 ‘A’ i ’Q____AA____7_____M~>A___i"ii__ _7 — < —— -



Table I-9. Results for 1,2,3,4-telrac_h‘lorobenzen‘e in sediments.- 

Lah No. ' Sample #2 Sample #3 . Sa_mple#4 , Sample#5 V D.L. for 
sediments 

@213) 

G006 ND 22 ND 26 2 

G009 0.7 .. 45.5,. . 0.7 37.2 0.0 

G016A NA NA NA A NA 
G017 2.1 - __29_.3- iHr<DL. 29.4 _0.8 

G020 <4 44 <4- . _ 46 

G023 NA NA NAG NA 
G025 <5 V> 32. <5 30 5 

Gozs <1.0 - 20 .<1.0..- _. _ .14 1.0 

G029 3.4 _ 53.0 4.7 . 56.6 

G030 NA NA NA NA 
G034 0.9. 39.5 1.2 33.3 »0.5 

G035 <5.0 43.6 _. . $5.0 43.6 5.0 

G040 27-.86 31.7.0 . . 

G041 1.6 .[ 27.6 1.8 , 
32.1 0.30 

Mean 1.7 . - -34.9,,....,. . 
2.1 34.5 

S.D. . 1.08 10.72 1.79 11.25 .. 

Median _ 1.61_ _ .__...32.0, 1.5 32.1 

Design _-____..0.9. A . - 365 0.9 36.5 

3.0



Table I-10. Results for pentachlorobenzene in sediments. . 

Lab No. Sample #2 Sample #3 Sample #4 Sample #5 D.L. for 
sediments 

G006 8 40 8 38 

G009 ..7.2~ 38.4 6.6 34.3 

3 _ 

0.01 

G016A 7 26 8 26 1 

G017 <DL 49.5 8.1 49.5 ~ ,l.6 
-G020 12 70 12 

5 .68. 

G023. 1.2 '82 
. _ 1.1 3.-5 0.2 

G025 .19 46 11 58 , 1 

G028 3.6 30 
. 
5.2-. '- 32 1.0 

G029 14.9 63.1 17.9 65.4. 0.1 

G030 NA NA NA ' NA 
G034 9.9 53.4 9.6 55.6 ., 0.2 

G035 10.7 49.2 9.69.. . 47.5 2.0 

G040 10.01 50.28 A

_ 9.992 
A 

53.62 

G041 11.2 47.6 0.30 

Mean 9.6. 44.0 

89 502 
u :- 

8.9 
1 _44.7 

,.,S.D. 4.7-5 16.05 2 3.87 17.72 

Median 10.0 47.6. 8.9 49.5 

‘Design 8.5 48.6 ,_ , 8.5 48.6 -. _ . _



Table I-11. Results for hexa‘chlorobenzene in sediments. 

Lab No. ‘ Sa'm'pIe#2 
_ 

1 

SamI_p_leiK.¥ ple #4 Sample #5 
A 

D-L.f0.l' .1 
sed1m"' ents 

(BEE) 

G‘!°6 42 170 42 170 1 

G009 . Q. ._. 43.5. .. . _ 139.7 41.5 122.6 ,. .0.0.1__; _- - 

F'91§é_ . . 

45 94 -47" 112 1 

G017 ' ,<DL 2-15 36.1 211 ., _ 0.8 - , 

G020 104 387 1.02,". _ 362 

G023 19..9_. _, 27,3 , 
36.9 197 11.0. . 

G025 '63 169 5.7. 155 1 

-G028; .. .. .____15. 72 25 70 . 1.0. ._ 

G029 721* - 698* 93.0__ .. ,. 811* V 

0.1

3 
350* - 1750* 510* 1660“.‘. . .. 1 

G034 57 .0 216.4..- 62.1 157.4 0.2 

G035 55.6 186 52.8.. 17,6. 1.0 

G040 65.15 198.2 78.27 211.9

1 69.0 181.‘ 59.2 182 0.20 

Mean. ,, __ ,___52.7_ __ 191.8 
' 

56.4 177.2 

S.D. 24.37 81 .83 22.82 .71.72 

Median . 55.6 183.5 52.8 "17-3 .0 

Design 59.7 201 ' 59.7 201



Table I-1.2. Results for hexachlorobutadiene in sediments. 

Lab No. Sample #2 Sample #3 . Sample #4 Sample #5 D.L. for 
sediments. 

(2215) 

cow. .15 7 18 

G009 
_ 4.4 9.8 3.4 10.8 

1.- 

0.05 

G016A ' 

7 ‘ 

7 , 9 ,1. . 

G017 7.8, 1 

9. , 

17.1 9.1 19.5
V 

0.8 

- <200 .»,<,11_00 <200 <22_00 .0020
A 

G023 ,. ma ND 3.9 8.4 
2 

1.0 

G025 7.4 15, 6.7 16 1 . 

. G028 2.8 9.0 3.3 6.0 1.0 

G029 . 0.2 1.4 . 0.6. 1.5 0.1 

G030 NA NA NA NA 
G034 10.9 . 19.6 "11.4 21 .7 0.2 

G035 , 9.77 20.7 8.85 19.0 . 1.0 

G040 10.24 20.17 7.599 17.94 ,. ._ 1.0 

G041 9.0 13.1 6.6
1 

19.6’ 0.30 

Mean ' 7.0 .13.6 6.3
“ 

14.0 

S.D. ,_ 3.30 5.93 3.00 6.52 

Median . 1.4 15.0 
. 6.9 . 17.0 

_ 
Design , A _1o.s 21.3 10.5 21.3



Table I-13. Results for octachlorostyrene in sediments. 

Lab No. Sample #2 Sample #3 4Samnle #4 Sample #5 D.L. for 
sediments 

2 Q29 
G006 16 25 .28 

G009 ._10.1 18.3 15.2 o.o1 

G016A 13 18 . 19.. 

G017 18.1 1_7,.6. ._ . 18.4 17.9 0.8 

G020 22 26 - _32. 

G023. . _ 16.0. _ _ . 50.0 26.3 1.0 

G025 18 52 ._ 12 -. . 1 .52. 1 

G028 5.1 2-1 20 1.0 

G029. .47.7_ , 83.2 79.8 0.1 

G030 95* 250* . 
131* _. . . ._ 260* 

G034 16.3 47.5 50.3 0.2 

G035 . 14.6 26.6. _ . _14.0,..... 24.8 1.0 

G040 15-.89 32.08 33.02 

G041 . .18.8 __41.4 49.4 " 0.80 

Mean .17.8 35.3 17.1. 34,-.5 - 

S.D. 9.91 19.06 8.00 6 18.56 

Median 

Design 

16.0 

18.8 

26.6 16.4 22.0 - _ 

33 18.8 33 -



APPENDIX II 

PERCENT RECOVERY or o.CS, HCBD. HCB AND OTHER CBs 
IN STANDARD SOLUTION AND SEDIMENTS
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APPENDIX HI 

LAB-SPECIFIC FOR FLAG STATMENTS



C0165 

WY high 
very low 

high 

10W 

Satisfactory 

not 

not detected 

not calculated 

GLOSSARY OF TERMS



L811 C0115: _G9.0.6_ 

Lab-specific Appraisalefor Flag Statement 

Parameter lution 
' V 

1,4-ncn 

Sediments 

NA 
1,3-ncn “NAM, 
1,2-ncn NA- 
1g,s-Tcn ___NA _> 

1,3,4-TCB 2L: 2VL 
1;;-t'rcB ____S. 1L 

1,25; *-TeCB 4VL 
lggfl-TeCB_. _. _ 2L 
PeCB, 

' est 
HCB 2L 
HCBD. ,'__ ,_ ,__, . _S,_ _ _ , . 3_.L, .. . 

OCS S



l
. 

Lab-specific Appraisgl for Flag Statement 

Lab Code: _Gfl_Q9_ 

Parameter ~ Standard Sdhxtion _ Sediments T T 

1,4-ncn _, 
" s 2L 

1,3-ncn ‘ L _ _ d, 1L;d3VL 

1,2-ncnd s s 

1g,s-Tc]; s _ s1.' * 

1Q,4-T,CB_ S ' 

12,3-TCB 
_ 

s _, 1v1. 

1g,§,5-'~l‘eCB ~¢ . 

' S 
l ~2LW 

1,_g,;,4-Tecn _< __ VH - ;_ s 

PeCB , 
‘ S 1L 

I-[CB S‘ 4L_v_, 
HCBD ,_d ‘VH 

I 4VL 
OCS; _ 

' L 2L; ZVL



Lab-specific Appraisal fortFlag Statement 

Lab Code; __G9J.§A_ 

Parameter - Standard Solution Sediments 

1,4-ncn _
L ND ~ 

1,3-ncn S
. 

ND . 

1,2.-ncn, , _ S ND 
1,§_,5-TCB NAM. 
1,g~,4-frca H 2 VH-;'2VL 

1,2,3-TCB. ..S_. ND 
1,g,§,5-TeC’B NA NA‘ 
t1g,g,4-Tecn. _ S 2L 
recs S . __2Lt.__ 

HCB S 1L;1VL 
.HCBD_ . S ,2 L;t2VL 

OCS S 4L



Lab Code! G Q11

/ 

Lab~SPO¢ifi9 APP'l'ais'al for Flag Statement 

.-I 
Parameter ____ . 

= Standard Solution Sediments , 

E i 
1,4-ncn NA. 

_ ; . 

1,a_-ncs _ - NA 
1,2-ncn NA 
15,5-Ten 

_e _2L _,, 
13,4-Tcn _ ‘1 L 
1,3,3-Tcn S 

172,55-TeCB 
e _ e _2.L;e2,VL 

1,2g,4-'i"eCB
' IVH 

PeCBM 11m ' 

HCB 1ND(VL)
I 

Hem) 1L 
.OCS __ L 2L



Lab Code: _fiQZ!)__ 

Lab-specific Appraisal for Flag Statement " 

Standard S0ll.lll0ll Parameter S ' ' 
- 

_ S Sediments S -Y 

1,4-ncn S _ S _S1SH;"2YH;S_1_L_S__ S;_--_ ._- 

S1.z1.‘S"?SC!*S S.

S ~1LS 
1,-2-Inca S S11W.; S 

1g,5»-TCB S 1H 
S 1.g,4-.'r.cBS.. _ _ S. .H . .S 1SVH;S.1.LS_S- S_ ~ _ 

1,3,3-TCB S 2VH 
_1.é,§,5-TeCB S 2VH S 

._1,g,§,4-TeCB S SIH 
PeCB S 4H 
HCB, SS _S,, _ S_SS 4SVH ._ S _ 

HCBD ' ND ‘ND. 

OCS NA S



Lab Code: _G!)23_ 

Lab-specific Appraisal for Flag Statement 

Parameter. Standard Solution, A ., . . Sediments 

_ I

_ 

NA .. NA 
1,3-DCAB‘ 

_ V . NA NA . 

1,2-DCB_ NA NA 
1ér5'T_‘%_3 _ 

NA NA , 

NA NA 
1,2,3-TCB .NA_ _ NA 
1,2,5;-TeCB NA NA . 

1,§Q_,4-TeCB NA NA 
Pe"CB 

. VL 
_ 

4VL, 
HCB A. /< L 

., 1H;1L;1VL 
HCBD L

, 2N'D(VL2;2VL. 
OCS S IYH



Lab Code: __fifl25_ 

Lab-specific‘App1_-aisal for Flag Statement 

Parafneter Standard Solution . Sediments 

1,4-ncn S 4 

1,3-ncBSS Ss 

V 

S S __ 2S S. 

.1r2'”CSB_ 
S S S

S » S 

1§_.5,-.TSCB_ S S H 1LSS . 

1,5,4-Ten S S 

1,g,3-Tc]; S S S 

1,5,5;-Teen . S S S 

1,g.g,4-Tgcn S 

PeCB.. S S S 1SVH;1_H 

HCB S S 

HCBD S s 1 _ _SS_1__S3vL__SS.-..S_.._.____ _ 

OCS S 2VH;'1L



Lab Code: _Gfl2§_ 

Lab.-specific Appraisal for Flag Statemen; 

Parameter Standard Solution. ,_ , Sediments 

1,4.n.cn NA __ __ NA 
1:3"'?Cf'?a_

Q 

NA‘ NA_ ,. 

_ 1,2-ncn NA . NA 
125'???

. 

S . 3,L_ . 

1g,-vrcs S . 2ND(VL1; 2L; 1 VL 
1=Z:3*T9Pd;vee S 3 ND(VL) 
1,-g£,5-Te_CB Sv- 4VL 
1,gg,4-Teen SA. . 

1L;‘1VL 

PeCB , S _ 3L; 1'VL 

HCB L,_ 4VL 
S . %4VL HCB'l?__V__ 

OCS S 2L;2VL



Lib C0d'e:“_fiflZL 

Lab-specific Appraisal for Flag Statement 

Parameter StaudardASolut’ion Sediments ,_ _ _ 

.1,4-ncn ‘ 

vr. ;s. Y _, ,- _ _ 

1,3-DCB L 2 VI-VI»; 1 L 
1,2-ncn ___1_H; _1_ _ 

1;;-Tcn H 2H;2VH 
1,54-Tcn ‘Y , L . *' 

’2ND'(VL)
~ 

1,3,3-TCl§ VH ;3VH 

lg;-Tecn VH 4VH 
1,g,_:g,4-rrecn H 1H;3,VHe _ _ 

PeCB H 2H_j 

_HCB_ _ ,_ __, - 

HCBD VL 4VL 
OCS H}



Lab Code: _G113_0_ 

Lab-specific Appraisal for~FIag Statement 

Parameter ’darSo'nt :'.. Sediments 

_1_,f-D(Q‘-B . NA 
1,3-ncn NA 
!r?fD9B NA 
1,g,s-Tcn NA 
1,2,4-TCB NA 
15,3-frcn NA 
1»£fi:5*T°C.B_ NA 
1g,g,4-Tecn NA 
PeCB NA 
I-[CB _ _ 4VH 
HCBD NA 
OCS 4VH



Lab Code: _Gfl3_ 

Parameter 

,1v‘?tD9"_*.e .__ 

1,3.-ncn 

1,2-ncn 

1,g,s-frcB,.. 

1,;,4-Tcn 

1:2:3'T‘3B 

.1,§£,S-TeCB 

Lab-specific Apprmsal for Flag Statement 

2ND(VL)2VL __ - 

1L,3VL __ _

_ 

PeCB __,_____ , 

I-ICB 

HCBD _ 
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