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ABSTRACT _ 

The Upper Great Lakes Connecting Channels (UGLCC) ,Study 

recognizes Quality Assurance/Quality Control (QA/QC) aspects as 

crucial elements to the overall utility of study results. As part of 

the QA/QC program, 13 interlaboratory performance evaluation studies 

were designed and conducted by the Quality Management Work Group. 

This report describes the results from the first interlaboratory 

performance evaluation study, QM—l, which consisted of the analysis of 

total P€Bs, 12 organochlorine insecticides (00) and 13 chlorinated 

hydrocarbons (CH) in standard solutions. Results were received from 9 

out of 16 participating laboratories (5 Canadian, 4 U.S.). 

Overall, the PCB data were accurate and precise. The accuracy 

and precision of the OC results were good, except for a few 

parameters. Fewer participants analyzed CHs than OCs, and the overall 

results were precise, but less accurate than the OCs. Overall most 

data received from the participants for QM-1 were satisfactory and 

comparable, except for some of the data submitted by laboratory U063, 

where precision and accuracy are questionable.



misuufi 

L'assurance et 1e contr61e de la qualité (AQ/CQ) sont des éléments essentiels 

5 1'uti1ité générale des résultats de 1'étude sur les cananx reliant les 

Grands Lacs de la region supérieure- Dans 1e cadre du programme AQ/CQ, 1e 

groupe de travaii sur la gestion de la qualité a concu et mené 5 bien 13 

evaluations comparatives de la performance des laboratoires. 

Le present rapport décrit les résultats de la premiere évaluation de 

performance, QM—1, soit 1'ana1yse des PCB totaux, de 12 insecticides organo- 

chlorés et de 13 hydrocarbures chlorés en solutions étalons. Neuf labora- 

toires participants sur 16 ont fait parvenir-lenrs résultats (5 laboratoires 

canadiens et 4 américains). ,p
- 

'

r 

En général, lés données'snr les BPC étaiefit exactes et précises. L'exac‘ 

titude et la précision des“ résultats sur ales insecticides organochlorés 

étaient bonnes, sauf pour quelques paramétres- Les hydrocarbures chlorés ont 

été analyses par moins de participants que les insecticides organochlorés et, 

dans 1'ensemb1e, les résultats nétaient précis, mais moins exacts que les 

données_snr les pesticides organochlorés. En général, presque toutes les 

données‘ envoyées ~par ales participants -an-1'étude: QM—1 étaient .valables .et 

compatibles; sauf quelques données-dn laboratoire U063, dont la precision et 

1'exactitude laissaient 5 désirer.



HARAGEHEHT PERSPECTIVE 

lThe Upper Great Lakes Connecting Channels (UGLCC) have been 

designated "Areas of Concern" by the International Joint Commission. 

A Canada-U.S- binational study, involving the identification and 

assessment of the environmental impacts of toxic substances, in those 

areas, was initiated in 1984. In order to assist analytical 

laboratories contributing data to the UGLCC study, to generate 

reliable and accurate data, a Quality Management Work Group was formed 

and 13 interlaboratory studies were implemented. This report 

describes the results from the first interlaboratory performance 

evaluation study, QM-1, which consisted of the analysis of standard 

solutions of PCB, 12 organochlorine insecticides and 13 chlorinated 

hydrocarbons. Results were received from 9 out of 16 participating 

laboratories (5 Canadian, 4 U.S.). Overall, with the exception of one 

laboratory, most of the data received from the participants were 

satisfactory and comparable.



PERSPECTIVE GESTION 

La Commission mixte internationale a désigné les canaux reliant les Grands 

Lacs de la région supérieure "secteurs de préoccupation". En 1984, 1e Canada 

et les Etats-Unis ont entrepris une étude conjointe sur la détermination et 

1'éva1uation des effets de substances toxiques sur 1'environnement de cea 

régions. Afin d'aider les laboratoires qui participent 5 cette étude 5 

présenter des données fiables et précises, on a créé un groupe de travail sur 

la gestion de la qualité et effectué 13 études inter1aboratoires- Le présent 

rapport décrit les résultats de la premiere Evaluation comparative de la 

performance des 1aboratoires,'QMP1;'flans 1e cadre de cette étude, on a analyse 

les PCB totaux, 12 insecticides organochlorés et 13 hydrocarbures chlorés en 

solutions étalons. Neuf'laboratoires participants sur 16 ont fait parvenir 

les résultats (5 laboratoires canadiens et 4 américains)- En général, presque 

toutes les données recues étaient valables et compatibles, sauf celles d'un 

seul laboratoire. -
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INTRODUCTIUR 

The Upper Great Lakes Connecting Channels (UGLCC) have been 

designated as "Areas of Concern" by the International Joint Comission 

(IJC). To identify and deal with the environmental problems, a three 

year binational study was started in 1984, involving Canadian and 

U.S. environmental and resource agencies, to study the St. Marys, St. 

Clair and Detroit Rivers, and Lake St. Clair. The study involves 

identifying, quantifying and determining the environmental impacts of 

conventional and toxic substances from various sources. 

The UGLCCS recognizes Quality Assurance/Quality Control (QA/QC) 

aspects as crucial elements to the overall utility of study results, 

As part of the TQA/QC program, 13 interlaboratory performance 

evaluation (QC) studies were designed and conducted by the Quality 

Management Work Group. The goal of these QC studies was to assist 

analytical laboratories, who are producing data for the UGLCC study, 

to generate reliable, accurate data and to assess their overall 

performance during the study. A total of some 100 parameters 

(organic, inorganic and physical properties) in three types of 

matrices (water, sediment and biota) will be assessed. 

This first interlaboratory study, QM-1, was initiated on December 

17, 1985. It involved the analysis of organic parameters (total PCBs, 

12 organochlorine insecticides and 13 chlorinated hydrocarbons) in 

standard solutions. The original deadline for reporting results was 

set for March 20, 1986. However, several laboratories were late in 

reporting, so the study was closed on July 4, 1986.
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STUDY PROFILE 

From the returned questionnaires, the following 16 laboratories 

affirmed that they would participate in this study: U001, U005, U009, 

U014, U063, U072, U075, U079, U086, U013, U049, U057, U077, U078, U085 

and U090. By the time the study was closed, the last seven 

laboratories had not sent back any results. See the list of 

participants at the end of this report.
A 

Since erratic in-house standard solutions had been shown to be 

the single major source of error in previous interlaboratory studies 

for-organic parameters, the present study was designed to evaluate the 

accuracy of the participants‘ calibration standards for total PCBs, 

organochlorinated insecticides and chlorinated hydrocarbons. These 

parameters were included since they are usually analyzed 

simultaneously. 

Each ’laboratory' was provided with 12 ampules as described in 

Table 1. All standard solutions and the above test samples were 

prepared by the Quality Assurance and Methods Section (QAMS) of the 

National Water Research Institute (NWRI). Stock solutions of 

individual Aroclors were obtained from US EPA and those for 

organochlorines (0Cs) and chlorinated hydrocarbons (CHs) were prepared 

from in-house analytical standards of purity greater than 98%. The 

design values and interlaboratory medians for each parameter are given 

in Table 2. The design values of the PCB samples were based on the
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labelled concentrations on the US EPA ampules. Those for OCs and CHs 

were derived gravimetrically when the stock solutions were prepared. 

The values were also checked against in-house quality control samples 

from other QC studies by two analysts on different dates. The sflme 

PCB and OC samples were also used in IJC Interlaboratory Study 52 

involving more than 20 laboratories. ‘The design values of these 

samples were confirmed by the interlaboratory medians of the IJC 

study, since the discrepancy between the design value and the median 

was usually less than IOZ. Participants were asked to analyze samples 

101-104 for total PCBs, samples 105-108 for 12 OCs (hexachlorobenzene 

(HCB), u-BHC, y—BHC, Mirex, p,p'-DDE, p,p'—DDD, p,p'-DDT, heptachlor 

epoxide, dieldrin, q-chlordane, Y-chlordane, oxychlordane) and samples 

109-112 for 13 CHs (l,4—dich1orobenzene (DCB), 1,3-dichlorobenzene 

(DCB), 1,2-dichlorobenzene (DCB), 1,3,5—trichlorobenzene (TCB), 

1,2,4-trichlorobenzene (TCB), 1,2,3-trichlorobenzene (TCB), 

1,2,4,5-tetrachlorobenzene (TeCB), 1,2,3,4-tetrachlorobenzene (TeCB), 

pentachlorobenzene (PeCB), hexachlorobenzene (HCB), hexachloroethane 

(HCE), hexachlorobutadiene (HCBD), octachlorostyrene). In order to 

provide a rough indication of the precision of such analyses, these 

samples were sent out in blind duplicate pairs as shown in Table 1.
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RESULTS AND DISCUSSION 

Analytical Methodology 

All standard solutions could be quantified by direct injection 

into a gas chromatograph using van electronscapture detector and a 

suitable column. For the analysis of PCBs, five out of nine reporting 

laboratories used packed columns while the rest used capillary 

columns. In most cases, PCB quantitation was done by summation of 

individual peaks of Aroclors 1242, 1254 and 1260. All laboratories 

except U072 and U079 used capillary colums for OC analysis and all 

participating laboratories used capillary columns for CH analysis. 

See Table 3 for details of the method of detection. 

Data Evaluation 

All raw data submitted by the participants are listed by 

parameter in the data summary (Appendix II). Individual lab results 

for total PCBs were evaluated by the Youden ranking technique (1) for 

the detection of bias, as well as a computerized flagging procedure 

(2). A laboratory's results are judged biased high or low, when its 

total rank is outside of a statistically allowable range. Results are 

flagged very low, low, high or very high, when they deviate 

significantly from the interlaboratory median, For a further
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explanation of the ranking and flagging procedure, see Appendix I. 

This statistical procedure, which semi-quantitatively evaluates data 

accuracy is widely used in other interlaboratory QC‘ studies. See 

Table 5 for a summary Of the PCB data ranking and flagging. 

This procedure was not used to evaluate the OCs or CHs, since the 

number of samples analyzed was limited (4) or, the number of reporting 

laboratories was small (<9) and varied for each parameter. Also in 

some cases, because of the small number of reported results and the 

presence of outliers, the median did not reflect the design value. To 

evaluate the precision and accuracy of OC and CH results in this 

study, the percent recoveries (reported vs design values or 

interlaboratory medians) were calculated (Table 4). 

To provide a semi-quantitative evaluation of the results, the 

results were designated as very low, low, high and very high, based on 

the reported results as a Z of the design value as shown below: 

Z_l50Z very high 
- 149%-125% high 

1242-762 satisfactory 

75Z—5lZ low 

§_50Z very low 

See Table 6 for a summary of each laboratories results.
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Comments General 

Only three of the nine reporting laboratories reported their data 

by the originally set deadline (U075, U079, U086). Computer printouts 

with the raw data were sent to all reporting laboratories for 

verification in April 1986. All laboratories except U063 returned 

their results verified. A final data summary was sent to the 

participating labs, the Quality Management Work Group, the work group 

chairmen and the MC and AIC chairmen on July 11, 1986. 

After reviewing the data summary containing all of the 

laboratories' data, laboratory U063 discovered some anomalies in their 

previously reported data and submitted some updated results for OCs 

and CHs on August 6, 1986. These late changes were not incorporated 

into this report, but can be found in Appendix III. 

The overall interlaboratory performance of total PCB analysis 

was satisfactory. For the four test samples, the interlaboratory 

medians agreed closely with the design values and the between-lab RSD 

ranged from 12 to 2lZ. The precision of duplicate PCB analysis was 

very good. Despite the various quantitative techniques used by the 

participants, these results indicated that PCB data in this study are 

generally comparable and accurate. It is of interest to note that the 

reported detection limits for PCBs among the participants varied from 

0.5'to 100 pg/uL, a 200-fold difference. It is likely that the low 

detection limit was based on an individual PCB congener and the high 

detection limit was based on total PCBs.
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Only three laboratories, namely U009, U063, U072 analyzed all 12 

OCs in samples 105 to 108 as requested-. Many laboratories do not 

analyze q—BHC and oxychlordane routinely. Due to the“ presence of 

outlying data from laboratory U063, there was a >402 difference 

between the interlaboratory mean and the median for q-BHC, mirex, 

heptachlor epoxide, dieldrin and qrchlordane for some samples (see 

Appendix II). Agreement between design values and interlaboratory 

medians for all OCs was good, although the medians were more than 1071 

lower than the design values in the cases of HCB, p,p'—DDE, p,p'-DDD 

and p,p'-DDT. After rejection of outliers, the interlaboratory RSD 

for OCs were less than 20%, indicating comparability of results 

between the participants. Except for laboratory U063's results for 

some OC parameters, precision of within—lab OC analysis was again very 

good for all participants, since the difference between duplicate 

analysis was usually (10%. The reported detection limits for the OCs 

ranged from 0.-1 to 50 pg/uL.
l 

h 

There were fewer participants analyzing Cl-ls than OCs in QM—1. 

Only laboratories U072 and U086 provided results on all 13 components 

in samples 109 to 112. Laboratory U001 reported results for all 

chlorobenzenes except l,2,4,5—‘1‘eCB, HCE, HCBD and octachlorostyrene. 

The other laboratories only analyzed some of the parameters. The 

difference between design values and interlaboratory medians in the 

test samples was about 10% for the dichlorobenzenes, HCB, HCE, HCBD 

and octachlorostyrene. For the other CHs, the interlaboratory medians
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were 202 or more lower than the design values. The cause of this 

discrepancy is uncertain, however, an outlying result in a small data 

set can change the median significantly. Other than a few lninor 

exceptions, the precision of duplicate within—lab CH analyses was 

again very good. On the other hand, the between—lab comparability of 

data was less satisfactory for CHs than OCs since the interlaboratory 

RSD's are greater than 25% in many cases. It should be noted that the 

reported detection limits for the CHs ranged from 0.1 to 300 Pg/“L, a 

3000—fold difference. 

I_-ab-Specific Cojmm_ent<s 

See definitions of low, very low, high and very high on page 5. 

UQUL 

Overall, data were satisfactory. Most results were fairly 

accurate (75—l09Z recovery). Precision, between duplicate results was 

within 110% in most cases. There were six parameters which contained 

outlying low results (<75Z of the design value), one OC and five CHs 

(see Table 6). Five parameters were not. analyzed (oxychlordane, 

1,2,4,5—TeCB, HCE, HCBD, octachlorostyrene). No detection limits were 

reported,



_ 9 _ 

U005 

There were eight parameters which contained high or low results 

(see Table 6). Two total PCB results were flagged (sample 101-high 

and sample l03—very high). All OC results were precise (within 110%) 

and the accuracy was satisfactory except for HCB and p,p'—DDD. The CH 

results were not as precise or accurate since some values were close 

to the lab's detection limit. Seven out of thirteen reported results 

were T coded (see Appendix I for explanation of T code), The presence 

of four CHs (1,2,4*TCB, HCB, HCE and HCBD) were not detected. No 

results were provided for ‘the following seven parameters (q-BHC, 

l,3,5=TGB, 1,2,3-TCB, l,2,4,5-TeCB, l,2,3,4—TeCB, PeCB and 

octachlorostyrene), since they were not routinely analyzed by the lab. 

uooe 

The PCB results of this lab were precise and slightly high when 

compared to the design values. The 0C results were also precise and 

generally accurate (between 80 and 100% of the design values) except 

for HCB and heptachlor epoxide which were low and ogychlordane which 

was high. On the other hand, many of the CH results were low ((50% 
j . 

recovery) and those for 1,3,5— and l,2,4—TCB as well as l,2,4,5—TeCB 

were particularly low. No values were reported for the dichloro— 

benzenes since they were not currently included in their methodology.
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U014 

Total PCBs were flagged very high for sample 101, high for both 

samples 102 and 103, and the entire set of PCB data was determined 

biased high using the Youden ranking. The OCs were fairly accurate 

90-109% recovery, except for Mirex and heptachlor epoxide which were 

high (138%) and very high (>150%), respectively. Five out of seven 

CHs were high and the precision overall was within 310%. Analysis for 

q-BHC, oxychlordane, 1,3,5—TCB, 1,2,3-TCB, 1,2,4,5-TeCB, 1,2,3,4-TeCB, 

PeCB and octachlorostyrene was not conducted. 

ups; 

4In general, several of this laboratory's results were erratic. 

Seventy—four percent (17 out of 23) of the parameters analyzed had at 

least one high or low result. Total PCB data was precise within 35% 

and also had no flags. For the OCs the precision was poor, in some 

cases the RSD was as high as 130% (dieldrin). The accuracy of some 

parameters in some samples was also poor, ranging from 60.1%-2142% 

recovery of the design value. For the CHs, sample 112 was not 

analyzed although the blind duplicate (sample 109) was. Hence the 

precision for this laboratory cannot be evaluated for this sample 

pair. For the other two samples (110 and 111), the precision between 

duplicates was satisfactory (within 110%). ’However, the accuracy in 

most cases was poor, ranging from 41.72 - 17,500Z recovery of the

I
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design value. Pentachlorobenzene results were out of control, as all 

three samples analyzed were greater than 10000Z recovery from the 

design value. Hexachloroethane, hexachlorobutadiene and octachloro— 

styrene were not analyzed. No raw data verification was returned. 

When contacted by telephone, the laboratory requested to have their 

results remain as reported. See Appendix III for changes reported on 

August 6, 1986 (these changes are not used in this report). However, 

for the changes made for the OCs, all were satisfactory, except for 

q—chlordane which was high (1382 recovery). Missing results were 

submitted for CHs for sample 112. Nine out of ten parameters were 

either high or low. Overall, the precision improved. 

'UO72 

Overall, this laboratory's performance was excellent for most 

parameters. For total PCB, accuracy was within 120% of the design 

value, and precision between duplicates was within 35%. OC and CH 

results were also accurate, and precision was within 110%. Only for 

sample 112, the result for 1,2,4—TCB was high. 

U075 

This laboratory submitted data for only four parameters. For 

this study, these are the only common parameters which they are 

analyzing and reporting for the UGLCC study. The precision between 

duplicates for the total PCB and the two CHs was within 110%. Sample
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101 for total PCB was flagged low. The accuracy was good for the two 

CHs reported (84Pl01Z recovery of design value). The low HCB result 

(54% recovery), in sample 108, was likely due to a random error. 

U079 

Only five parameters were analyzed. Total PCB was accurate and 

precision was within 15%. HCB, p,p'—DDE and y—BHC were precise within 

110% and also accurate. For sample 105, p,p'~DDT was on the low 

side. No chlorinated hydrocarbons were analyzed. 

U086 

Overall, this laboratory's accuracy was less satisfactory. 

Eighty-two percent of the parameters analyzed had some low values when 

compared to the design values. Total PCB data was »accurate and 

precision was within 110%. For the 0Cs the precision was in most 

cases good, but the accuracy was poor in most cases. Recovery of 

p,p'-DDD 'was <40Z of the design va1ue.l Four parameters were not 

quantified (heptachlor epoxide, dieldrin, q—chlordane and 

oxychlordane). The CHs were all low except hexachloroethane. The 

precision was within 15%.
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Table 1. Samples distributed for analysis in QH—1. 

Sample Description 

101 

102 

"103 

104 

105 

105 

101 

10s 

109 

V110 

111 

112 

1:1:1 mixture of Aroclors 1242/1254/1260 in isooctane 

2:1 mixture of Aroclors 1254/1260 in isooctane 

same as 101 

same as 102 

mixture of 7 OCs in isooctane 

mixture of 5 OCs in isooctane 

same as 106 

same as 105 Y 

mixture of 13 CHs in isooctane 

sample 109 after dilution to 15% 

same as 110 

same as 109



Thble 2. Design values and inter1uboratory medians for PCBs, 00s and Cfls. A11 
values are in pg/uL. 

PCBs 
Sample Number 101 & 103 
Design Interlab Median 

101 103 Value 

Sample Number 102 @1104 
Design 
Value 

Interlab Median 
102 104 

15:51 Pens 1550 1550 1490 180 190 200 

Organochlorines Sample Numbe:,l05 & 108 
Design Interlab Median 
Value 105 108 

Sample Number 106 & 107 
Design“ 
Value 

'Iu£er1aB5Mediah *"T0€""107" 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex ' 

P.P'-DDE 
9.9:-DDD 
P9P -DDT 
Heptachlor epoxide 
Dieldrin 
A1pha—Ch1ordane 
Gama-Chlordane 
Oxychlordane 

51.8 
25.2 
24.9 
54.3 

111.4 
50.4 
50.9 

39.5 
23.6 
24.25 
49.3 
98.0 
43.1 
45.8 

40.0 
22.1 
21.35 
48.0 
94.5 
35.2 
44.0 

39.5 
43.0 
52.6 
48.9 
24.5 

41.05 
41.9 
53.55 
47.4 
26.95 

38.5 
39.0 
55.0 
49.0 
25.55 

Chlorinated 
Hydrocarbons 

Sample Number 109 & 112 
Design Interlab Median 
Value 5 109"'5 112 

Sample Num6ep 110 & 111 
Design Interlab Median 

110 111 Value 

I-II-If-ll-ll-4|-ll-I 

QIUQUUDU 

~v~|w<»|o1p~b 

DUMB 

-bi-I-\UIUUU 

H-P 

— chlorobenzene 
- chlorobenzene 
- ichlorobenzene 

Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

—Ttich1orobenzene 
-Trichlorobenzene 
-Trichlorobenzene 

4,5—Tetrach1orobenzene 
1,2,3,4—Tetrach10robenzene 

1013 
952 

1050 
213 
200 
208 
101 

97.9 
98.6 
51.8 
40.1 
49.5 
104 

958.0 
890.5 

1001.5 
152.0 
183.5 
155.0 
55.25 
70.1 
77.15 
44.6 
37.9 
46.6 
85.75 

978.0 
903.0 
957.0 
142.5 
146.0 
144.0 
62.0 
67.45 
74.4 
45.0 
39.75 
46.8 
89.5 

152 
143 
158 
32.0 
30.0 
31.2 
15.1 
14.7 
14.8 
7.77 

146.0 
134.0 
155.0 
23.7 
24.05 
24.4 
8.5 

11.1 
.12.6 

7.20 
6.02 5.50 
7.42 

15.6 
7.10 

13.75 

143.0 
131.0 
150.0 
23.5 
23.65 
24.1 
9.04 
11.0 
12.1 
6.70 
5.50 
6.80 

12.85



Table 3a Analytical Methodology for Tbtal PCBs. 

Lab GC Column Type and Detector Quantitation 
No. 

U001 

U005 

U009 

U014 

U063 

U072 

U075 

U079 

U086 

3% 0V-101 packed column EC 

3% SP-2100 on Supelcoport - 
quantitation EC 
1.5% SP—2250/1.95% SP-2401 
on Supelcoport-confirmation - 

4m x 2 mm Dexsil 300 packed EC 

25 m x 0.2 mm HP SE-54 5'3NiEC 
capillary colum . 

30 m x .25 m ID DB-1 EC 

2 m x 2 mm In az SE—30 packed 63,NiEC 

30 m DB—5 column 

6'1; 2mm ID 1.5% SP—2250/ EC, 
1.95% SP—2401 packed 

2-30 m capillary colums — 2—EC 
'DB@5 and DB—17 

Aroclors 1248:1254:1260 
1 : 1 : 1 

Individual Aroclors are 
summed , 

Designated peak 
summation (Aroclor) 

Sum aroclors (7-10 
peaks each) 1242,1254, 
1260 

Peak height compared 
to known scds. 

On average of 25 peaks 
based on 1:1:1 
1242:1254:1260 

Summed individual 
Aroclors 1242, 1254, 
1260

, 

Individual PCB 
congeners were 
quantified and sumed.



Table b Analytical Methodology for Organochlorines ad Chlorinated 0 Hydrocarbons . » 

Lab GC Column Type DQEQCIOT 
No.

I 

U001 30 m SPB-5 column 
UO0S' Dual capillary column: for OCs 

DB—17, 30 m x 0.25 mm ID - analytical capillary 
SPB—5, 30 m x 0.25 mm ID — confirmatory capillary 

for CHs: GC/MS 30 m x 0.25 mm ID DB-5 capillary column 

.U0O9 Dual capillary DB-1701, DB—1 

U014 25 m x 0.2 mm 
HP SE—54 Capillary column 

U063 30 m x .25 mm ID DBPI colum 

U072 ' 2’m x 2 mm ID, 3% SE—30 packing: OCs 
30 m x 0.32 mm fused silica, coating — DB-S: CH9 0 U075 30 m DB—5l column no details given 

U079 6'x 2 mm ID column packed Q OCs 
1.5% SP—2250/1.9% SP—2401 

U086 2-30 m capillary columns - 
DB-5 and DB@l7 

N153 EC 

EC 

EC 

53Ni EC 

EC 

53Ni EC 
53Ni EC 

EC

EC



Table 4. Z Recovery Calculated from the Design Value and the Median. 

'0 Des1gn71°IeH1an U’ N . U001 6 

Reported Val“? X 100 

Parameter Z Recovery from Design Value Z Recovery from 
Interlaboratory Median 

PCBs 

Total PCBs 

Sample Sample Sample Sample Sample Sample‘ Sample Sample 
101 ' 103 102 104 101 103 102 104 

95.3 96.7 109 105 92.3 97.3 104 94.5 

Organochlorines 

Hexachlorobenzene 
Alpha-BHC 
Gamma—BHC 
Mirex 
P.P'-DDE 
P.P"DDD 
P.P'-DDT 

A
_ 

Heptachlor epoxide 
Dieldrin 
A1Ph8-Chlordane 

" mma—Ch1ordane 
ychlordane 

Sample Sample Sample 
106 105 

76.3 
98.1 
96.8 
79.0 
88.3 
80.2 
91.7 

108 

77.2 
84.4 
83.1 
75.1 
82.8 
71.8 
86.4 

106 
95.1 
87.8 
78.3 
‘NA 

Sample Sample 
107 

105 
89.5 
87.5 
75.3 
NA 

105 

100 
109 
99.4 
87.0 
100 
93.7 
102 

Sample 
108 

100 
100 
97.0 
85.0 
97.6 
100 
100 

Sample 
106

- 

102 
97.6 
86.3 
80.8 
NA 

Sample 
107 

107 
98.7 
83.6 
76.1 
NA 

Chlorinated 
Hgd.roca4:b9as 
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— chlorobenzene 
- chlorobenzene 
— ichlorobenzene 

-Trichlorobenzene 
—Trichlorobenzene 
—Trichlorobenzene 
5-Tetra- 
chlorobenzene 

1,2,3,4—Tetrach1oro= 
benzene 

Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

P P P P 
109 

Sam le Sam le Sam le Sam le Sample Sample Sampled Sample 
109 112 110 112 110 111 

94.2 
92.5 
88.9 
71-4 
71.0 
74.5 

NA 

68.8 
74.0 
86.1 
NA 
NA 
NA 

96.5 
94.9 
91.1 

73.0 
76.0 

NA 

70.9 
77.9 
86.9 
NA 
NA 
NA 

96.1 
93.7 
89.9 
14.1 
75.0 
18.2 

NA 

75.5 
82.4 
94.5 
NA 
NA 
NA 

111 

94.1 
91.6 
88.0 
73.4 
74.3 
77.2 

NA 

74.8 
81.8 
94.0 
NA 
NA 
NA 

99.6 
98.9 
93.2 
100 
77.4 
100 

NA 

96.1 
94.6 
100 
NA 
NA 
NA 

100 
100 
100 
109 
100 
110 

NA 

103 
103 
100 
NA 
NA 
NA 

100 
100 
91.6 
100 
93.6 
100 

NA 

100 
96.8 
102 
NA 
NA 
NA 

100 
100 
92.7 
100 ' 

94.3 
100 

NA 

100 
100 
109 
NA 
NA 
NA . 

*See Appendix I for an explanation of codes used



Db No. uoos 
A 

Re"°"‘ed -v‘Y1“°. x 100 Des1gn7Med1an 

Table 4. Z Recovery Calculated from the Design Value and the Median. 

Parameter Z Recovery from Design Value Z Recovery from 
lnterlaboratory Median 

PCBs 

Total1PCBs 134 142 104 111 130 143 98.4 

Sample Sample Sample Sample Sample Sample» Sample Sample 
101 103 102 104 101 103 102 104 

100 

Organochlorines 

Hexachlorobenzene 
A1Pb§"BHC 
Gamma—BHC 
Mirex 
Pap’-DDE 
P.P"DDD 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha—Chlordane 
Gamma—Ch1ordane 

Sample Sample Sample Sample Sample. Sample Sample Sample 
105 108 106 107 105 108 106 107 

48.3 
NRA 
80.3 
88.4 
81.7 
53.6 
80.6 

50.2 
NRA 
84.3 
88.4 
84.4 
53.6 
80.6 

83.5 
74.4 
98.9 
_77.7 
93.9 

86.1 
79.1 
105 
79.8 
98.0 

63.3 
NRA 
82.5 
97.4 
92.9 
62.6 
89.5 

65.0 
NRA 
98.4 
100 
99.5 
74.6 
93.2 

80.4 
76.4 
97.0 
80.2 
85.3 

88.3 
87.2 
100 
79.6 
93.9 ‘ychlordane 

Chlorinated Sample Sample Sample 
109 112 110 Hzdrocarbons 

- lchlorobenzene 
- ichlorobenzene 
- 1chlorobenzene 

-Trichlorobenzene 
—Trichlorobenzene 
—Trichlorobenzene 
5-Tetra- 
chlorobenzene 

1,2,3,4—Tetrachloro- 
l benzene 

Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene' 

Pli-5)-'l—l_I-l|—'|—'
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)-I. 82.9 
77.7 
77.1 
NRA 
125(T) 
NRA 

NRA 

NRA 
NRA 

E668 

63.2 78.9(T) 
63.0 69.9(T) 
67.6 69.6(T) 
NRA 
ND 

NRA 

NRA 

NRA 
NRA 

5886 

NRA 
_ND 
NRA 

NRA 

NRA 
NRA 

5888 

Sample Sample Sample 
111 109 112 

72.4(T) 87.7 
90.9(T) 83.1 
75.9(T) 80.9 

NRA NRA 
ND 

NRA 

NRA 

NRA 
NRA 

5868 

136(T) 
NRA 

NRA 

NRA 

58865 

65.4 82.2(T) 76.9(T) 
66.4 74.6(T) 99.2(T) 
74.2 71.0(T) 80.0(T) 

NRA NRA 
ND 
NRA 

NRA 

NRA 

E8865 

NRA 
ND 

NRA 

NRA 

NRA 
NRA 

E688 

Sample Sample 
110 111 

ND 
NRA 

NRA 

NRA 
NRA 

E888 

*See Appendix I for an explanation of codes used



Table 4. Z Recovery Calculated from the Design Value and the Hedian. 

0.1» No. uoo9 Reported Value X loo Des1gn7HeH1an 

Parameter Z Recovery from Design Value Z Recovery from 
Interlaboratory Median 

PCBs 

Total PCBs 

Sample Sample Sample Sample Sample Sample Sample Sample 
101 103 102 104 101 103 102 104 

127 117 122 122 123 118 116 110 

Organochlorines 

Hexachlorobenzene 
A1pha—BHC 
Gamma-BHC 
Mirex 
P»P"DDE 
P>P'"DDD 
P.P'-DDT 
Heptachlor epoxide 
Dieldrin 
A1pha—Ch1ordane 
ama—Ch1ordane 
‘ychlordane 

Sample Sample Sample 
105 

68.7 
90.0 
98.0 
95.8 
80.6 
99.2 
102 

108 

74.5 
93.1 
98.0 
95.8 
81.5 
101 
100 

106 

65.3 
91.6 
103 
96.9 
150 

Sample 
107 

62.8 
90.2 
106 
100 
144 

Sample 
105 

90.1 
100 
101 
105 
91.6 
116 
114 

Sample 
108 

96.5 
110 
114 
108 
96.1 
141 
116 

Sample 
106 

62.9 
94.0 
101 
100 
137 

Sample 
107 

64.4 
99.5 
101 
100 
139 

.Chlorina£ed 
Hzdroéaibons 
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- chlorobenzene 
- chlorobenzene 
— ichlorobenzene 

-Trichlorobenzene 
—Trich1orobenzene 
—Trichlorobenzene 
.5-Tetra- 

chlorobenzene 
1,2,3,4-Tetrach1oro— 

benzene 
Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

Sample Sample Sample Sample Sample Sample Sample Sample 
109 112 110 111 109 112 110 111 

NRA 
NRA 
NRA 
25.2 
47.1 
61.1 

45.8 

71.6 
82.5 
72.4 
93.0 
91.3 
69.7 

NRA 
NRA 
NRA 
23.0 
41.9 
54.8 

38C 7 

66.9 
73.0 
65.6 
81.0 
81.0 
61.6 

NRA 
NRA 
NRA 
32.2 
53 
70.2 

38.4 

87.1 
85.1 
92.7 
81.4 
90,3 
87.2 

NRA 
NRA 
NRA 
29.4 
46.3 
59.0 

33.8 

76.9 
73.6 
75.9 
74.8 
82.2 
70.5 

NRA 
NRA 
NRA 
35.3 
51.3 
82.0 

83.8 

100 
105 
84.1 
98.4 
97.0 
84.5 

NRA 
NRA 
NRA 
34.3 
57.3 
79.1 

‘63.1 

97.1 
96.8 
75.6 
81.8 
85.7 
71.6 

NRA 
NRA 
NRA 
43.5 
66.1 
89.8 

68.2 

115 
100 
100 
89.1 
94.4 
98.9 

NRA 
NRA 
NRA 
40.0 
58.8 
76.3 

56.4 

103 
90.1 
88.1 
81.8 
89.7 
85.6 

*See Appendix I for an explanation of codes used



b No. U014 Value X 100 Des1gn7MeH1an 

Table 4. Z Recovery Calculated from_;he Design Value and the Median. 

Parameter 
Z Recovery from Design Value Z Recovery from 

Interlaboratory Median 

PCBs 

Total PCBs 

Sample Sample Sample Sample Sample Sample Sample Sample 
101 

135 

103 

125 

102 104 101 103 102 104 

131 130 131 126 124 117 

0g§agoch1orines_ 

Hexachlorobenzene 
Alpha—BHC 
Gamma-BHC 
Mirex 
P,P'*DDE 
P:P:_DDD 
Pap1_DDT 
Heptachlor epoxide 
Dieldrin ' 

A1Pha¥Ch10rdane 
mma-Chlordane 
ychlordane 

Sample 
105 

96.5 
NA 
100 
138 
89.8 
107 
102 

Sample 
108 

96.5 
NA 
100 
138 
92.5 
109 
102 

Sample Sample Sample Sample Sample Sample 
106 107 

152 
100 
105 
106 
NA 

162 
100 
105 
106 
NA 

105 

127 
NA 
10 
152 
102 
125 
114

3 

108 

125 
NA 
117 
156 
109 
152 
118 

146 
103 
103 
110 
NA 

106 
A 

107 

166 
110 
100 
106 
NA 

Chlorinated 
Hzdzqcarbons 

w 

h-h~h-hih~w 

UUUUUIID 

NNNQJNIMQP 

UUUU 

-I-‘U0-I-\UIUUU

u 

p-I-_|-4. 

— chlorobenzene 
- chlorobenzene 
— ichlorobenzene 

-Trichlorobenzene 
-Trichlorobenzene 
—Trichlorobenzene 
§—Tetra— 
chlorobenzene 

1,2,3,4—Tetrachloro- 
benzene 

Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

Sample Sample Sample Sample Sample Sample Sample Sample 
109 112 110 111 109 112 110 111 

118 
116 
114 
NA 
115 
NA 

NA 

NA 
NA 
96.5 
99.3 
141 
NA 

118 
116 
124 
NA 
115 
NA 

NA 

NA 
NA 
116 
125 
141 
NA 

NA 
100 
NA 

NA 

NA 
NA 
129 
166 
135 
NA 

132 
133 
120 

125 
119 
120 
NA 
100 
NA 

NA 

NA 
NA 
129 
166 
135 
NA 

125 
124 
120 
NA 
125 
NA 

NA 

NA 
NA 
112 
106 
150 
NA 

123 
122 
136 
NA 
158 
NA 

NA 

NA 
NA 
133 
126 
150 
NA 

137 
142 
123 
NA 
125 
NA 

NA 

NA 
NA 
139 
182 
141 
NA 

133 
130 
127 
NA 
127 
NA 

NA 

NA 
NA 
149 
182 
147 
NA 

*See Appendix I for an explanation of codes used.



b No. U063’ Reported Value x loo DEs1gn7He31an 1
1 

.Table 4. Z Recovery Calculated from the Design Value and the Hedian. 

Parameter 
Z Recovery from Design Value Z Recovery from 

Interlaboratory Median 

PCBs 

Total PCBS 

Sample 1Sample Sample Sample Sample Sample Sample Sample 
101 103 102 104 101 103 102 104 

83.7 84.41 95.6 99.4 81.0 85.0 90.5 89.5 

Organqchlorines 

Hexachlorobenzene 
Alpha-BHC 
Gamma*BHC 
Mirex 
P , P ' -DDE 
PaP'.DDD 
p,p'—DDT 
Heptachlor epoxide 
Dieldrin 
A1pha—Ch1ordane 
mma—Chlordane 
ychlordane 

Sample 
105 

72.2 
469 
123 
425 
87.6 
90.9 
102 

Sample Sample Sample 
106 107 108 

132 
83.6 
84.7 
75.5 
73.5 
71.2 
60.1 

691 
2142 
297 
124 
117 

95.4 
91.2 
113 
.104 
109 

Sample 
105 

94.7 
521 
123 
469 
99.6 
106 
114 

Sample Sample Sample 
108 106 107 

171 ~ 
99.1 - 
98.8 - 
85.4 - 
86.7 - 
99.2 - 
669.5 - 

- 665 
- 2198 
- 291 
- 128 
- 106 

97.9 
101 
108 
103 
104 

Chlorinated 
Hzdrocarbons 

— chlorobenzene 
- chlorobenzene 
- ichlorobenzene 
—T;ichlorobenzene 
—Trich1orobenzene 
—Trich1orobenzene 
5—Tetra— 
chlorobenzene 

1.2.3,4-Tétrach1or0- 
A benzene 

Pentachlorpbenzene 
Hexachlorobenzene 
Hexaehlorbethane 
Hexachlorobutadiene 
Octachlorostyrene 
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Sample Sample Sample Sample 
109 112 110 111 

95.0 
119 
146 
139 
131 
107 

49.0 

117 
17526 
81.7 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

80.3 
65.9 
104 
90.3 
85.3 
82.4 

46.4 

70.1 
19139 
44.5 
NA 
NA 
NA 

79.6 
64.1 
94.9 
89.1 
83.3 
77.9 

46.9 

68.0 
10270 
41.7 
NA 
NA 
NA 

Sample Sample Sample Sample 
110 111 109 

100 
123 
153 
195 
142 
144 

89.6 

164 
22399 
94.8 
NA 
NA 
NA 

112 

NA 83.6 
- NA 70.4 
NA 106 
NA 122 
NA 106 
NA 105 

NA 82.4 

NA 92.8 
12611 NA 

NA 48.1 
1111 NA 
NA NA 
NA NA 

84.6 
69.9 
100 
121 
106 
101 

78.3 

90.9 
12562 
48.4 
NA 
NA 
NA 

8 Se; Appeadim 1916; $6 81518666166-617.68.. used.
W 

**See Appendix III for revised results.



b No. U072 Reperted Value x 100 Des1gn7HeH1an 

Thble 4. Z Recovery Calchlated'from the Design Value and the Hedian. 

' Parametef 
Z Recovery from Design Value Z Recovery from 

Igteflaboratory-Median 

PCBs 

Total PCBs 

Sample Sample Sample Sample Sample Sample Sample Sample 
101 103 102 104 101 103 102 104 

107 101 119 119 103 113 101 107 

Qrganochlorines 

Hexachlorobenzepe 
Alpha-BHC 
Gama—BHC 
Mirex 
P:P'_DDE 
Pap:-DDD 
P9P -DDT 
Heptachlor epoxide 
Dieldrin 
A1pha—Chlordane 
amma—Chlordane 
ychlordane 

Sample Sample Sample 
105 

85.3 
84.4 
91.6 
90.8 
90.6 
85.5 
88.2 

108 

79.3 
90.5 
86.7 
92.1 
90.8 
88.7 
87.6 

106 

102 
99.8 
101 
102 
103 

Sample 
107 

99.5 
100 
100 
.101 
100 

Sample Sample Sample Sample 
106 107 105 

112 
93.6 
94.0 
100 
103 
100 
98.0 

108 

103 
107 
101 
104 
107 
123 
101 

98. 

93.9 95 9

-
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4 102 
102 110 
99.2 95 6 
105 101 

Chlqzinated 
Hzdrocarbqns 

— chlorobenzene 
- chlorobenzene 
- ichlorobenzene 
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~Tfichlqrobenzene 
—Trichlorobenzene 
5-Tetra- 
chlorobenzene 

1,2,3,4—Tetrachloro- 
benzene 

Pentachlotobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

—Trichlorobenzene 

Sample Sample Sample Sample Sample Sample Sample Sample 
109 112 110 111 109 112 110 111 

102 
94.5 
102 
106 
113 
111 

99.0 

112 
106 
91.7 
96.0 
97.0 
94.7 

118 
105 
114 
122 
128 
115 

109 

123 
117 
97.5 
103 
108 
101 

109 
101 
98.1 
102 
115 
106 

99.3 

105 
105 
96.5 
99.7 
101 
99.4 

105 
97.9 
98.1 
111 
115 
111 

99.3 

109 
105 
96.5 
99.7 
101 
96.2 

108 
101 
107 
148 
123 
148 

181 

157 
136 
107 
102 
103 
115 

123 
111 
125 
182 
175 
167 

177 

178 
155 
112 
104 
114 
117 

113 
108 
100 
137 
143 
135 

176 

140 
123 
104 
109 
106 
113 

112 
107 
103 
151 
146 
143 

166 

145 
128 
112 
109 
110 
117



Table 4. Z Recovery Calculated from the Design Value and the Median. 

b N U075 Reported Value x 100 OQ g ' Des1gn7MeH1an 

Z Recovery from Design Value 2 Recovery from 
parameter Interlaboratory Median 

PCBs 
3 

Sample Sample Sample Sample Sample Sample Sample Sample '-___ 101 103 102 104 101 103 102 104 

Total PCBs 78.1 89.3 86,7 88.3 75.5 89.9 82.1 79.5 

Organochlorines S 

Hexachlorobenzene 
Alpha—BHC 
Gamma=BHC 
Mirex 
p,p'-DDE 
PsP'—DDD 
p p'*DDT 
Heptachlor epoxide 
Dieldrin 
Alpha—Chlordane 
mmaeChlordane 
ychlordane 

105 

84.9 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
HAPP 
NAPP 

108 

54.1 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

106 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

111 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

70.0 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

ample Sample Sample Sample Sample Sample Sample Sample 
107 105 108 106 107 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NABP 
NAPP 
NAPP 
NAPP 
NAPP 

Hzdrocarbons 

— chlorobenzene 
- chlorobenzene 
- ichlorobenzene 

-Trichlorobenzene 
'—Trichlorobenzene 
—Trichlorobenzene 
5—Tetra— 
chlorobenzene 

l,2,3,4-Tetrachloro- 
benzene 

Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 
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NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
88.8 
NAPP 
NAPP 
100 

HAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
86.9 
NAPP 
NAPP 
101 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
83.7 
NAPP 
NAPP 
89.1 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
86.2 
NAPP 
NAPP 
87.8 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
103 
NAPP 
NAPP 
121 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
100 
NAPP 
NAPP 
117 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
90.3 
NAPP 
NAPP 
101 

Chloginated Sample Sample Sample Sample Sample Sample Sample Sample 
109 112 110 111 109 112 110 111 

NAPP 
NAPP 
NAPP 
NAPP 
NAPP 
NAPP 

NAPP 

NAPP 
NAPP 
100 
NAPP 
NAPP 
107 

*See Appendix I for an explanation of codes used.



Table 4. Z Recovery Calculated from the Design Value and the Median. 

Eb No. U079 Reported Value x 100 Des1gn7MeH1ad” 

Z Recovery from Design Value Z Recovery from 
Interlaboratory Median Parameter 

PCBs Sample Sample Sample Sample Sample Sample Sample Sample 
103 102 104 101 103 102 104 101 

Total PCBs 103 99.3 106 112 100 100 100 101 

Sample Organochlorines
7 

105 

Hexachlorobenzene 91.7 
A1pha—BHC NA 
Gamma-BHC 104 
Mirex NA 
p,p'—DDE 94.3 
p,p'—DDD NA 
p,p'—DDT 75.6 
Heptachlor epoxide — 
Dieldrin — 
Alpha—Chlordane — 
amma-Ch lotdatie - 
xychlordane P 

Sample Sample Sample Sample Sample Sample Sample 
106 107 105 108 106 107 108 

103 
NA 
105 
NA 
94.3 
NA 
84.3 

NA 
NA 
NA 
NA 
NA 

EEEEE 

120 
NA 
L07 
NA 
107 
NA 
84.1 

134 
NA 
122 
NA 
111 
NA 
97.5 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Hzdrocarbons 

‘U-ll-ll-‘I-"i—ll—'l-1 

uvuvuuu 

‘|\3|\'|Nlh)lQUI-§ 

uuuu 

-PL»-I-\UIUUU

u 

|-I.)-I~ 

- chlorobenzene NA 
- chlorobenzene NA 
- ichlorobenzene NA 

—Trichlorobenzene NA 
—Trichlorobenzene NA 
—Trichlorobenzene NA 
S—Tetra— 
chlorobenzene NA 

1,2,3,4—Tetrachloro- 
benzene 

Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

§§§E§§ 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

§§E§§§ 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA . 

NA 

NA 
NA 
NA 
NA 
NA 
NA, 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

Chlorinated Sample Sample Sample Sample Sample Sample -Sample Sample 
109 112 110 111 109 112 110 111 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

*See Appendix I for an explanation of codes used.



b No. U086 Reported Value x 100 Des1gn7MeH1an 

Table 4. Z Recovery Calculated from the Design Value and the Median. 

Parameter 
Z Recovery from Design Value Z Recovery from 

Interlabotatory Median 

PCBs 

Total PCBs 86.0 85.3 83.3 94.4 83.2 85.9 

Sample Sample Sample Sample Sample Sample Sample Sample 
101 103 102 104 101 103 102 104 

78.9 85.0 

Organochlorines 

Hexachlorobenzene 
Alpha—BHC 
Gama—BHC 
Mirex 
P»P ' -DDE ’ 

Pap‘-DDD 
P5P '-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha—Chlordane 
amma—Chlordane 
pchlofdane 

Sample Sample Sample Sample Sample Sample 
108 106 107 105 108 105 

54.1 
64.9 
76.3 
66.3 
67.3 
31.7 
70.7 

59.8 
72.5 
76.3 
64.5 
85.3 
37.7 
86.4 

NA 
NA 
NA 
85.9 
NA 

NA 
NA 
NA

. 

83.8 
NA 

70.9 
72.0 
78.4 
73.0 
76.5 
37.1 
78.6 

77.5 
86.0 
89.0 
72.9 
101 
52.5 
100 

Sample Sample 
106 107 

NA 
NA 
NA 
88.6 
NA 

NA 
NA 
NA 
as . 7 
NA 

Hzdrocarbons 

— chlorobenzene 
— chlorobenzene 
- ichlorobenzene 

—Tricblorobenzene 
—Trichlorobenzene 
—Trichlorobenzene 
5-Tetra- 
chlorobenzene 

1,2,3,4*Tetrach1oro— 
benzene 

Pentachlorobenzene 
Hexachlorobenzene 
.Hexachloroethane 
Hexachlorobutadiene 
Octachlorostyrene 

.l—li—Il—II-lb-I 

I-1|-I 

U@QUUUD 

UUUQ 

-I-‘W-I-\LnUUU

u 

|-|.|-|. 

61.; 
57.7 
58.1 
61.0 
55.0 
62.5 

60.4 

58.2 
61.9 
59.8 
92.2 
64.6 
70.2 

56.3 
59.9 
61.0 
61.0 
60.0 
62.5 

61.4 

59.2 
61.9 
59.8 
94.8 
66.7 
71.2 

72.4 
64.3 
69.6 
68.8 
66.7 
64.1 

66.2 

63.3 
64.9 
66.9 
83.1 
67.4 
76.9 

72.4 
64.3 
69.6 
68.8 
63.3 
64.1 

72.8 

64.6 
66.2 
69.5 
83.1 
66.0 
76.9 

64.7 
61.8 
60.9 
85.5 
60.0 
83.9 

110 

81.3 
79.1 
69.5 
97.6 
68.7 
85.1 

58.3 
63.1 
66.9 
91.2 
82.2 
90.3 

100 

86.0 
82.0 
69.0 
95.6 
70.5 
82.7 

75.3 
68.7 
71.0 
92.8 
83.2 
82.0 

118 

83.8 
76.2 
72.2 
90.9 
70.4 
87.3 

Chlorinated Sample Sample Sample ‘Sample Sample Sample Sample Sample 
109 112 110 111 109 112 110 111 

76.9 
70.2 
73.3 
93.6 
80.3 
83.0 

122 

86.4 
81.0 
80.6 
90.9 
72.1 
93.4 

*See Appendix I for an explanation of codes used. 
W 44 4 W ASA. W“ ‘~“._“
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Table
\ 

Summary of laboratory results based on the Z recovery of the 
design value. (See page 5). 

Lab 
No. 

Parameter iicsméhtgq 

U001 

U005 

U009 

U014 

‘-000 
-TCB 
-TCB 

3—TCB 
l,Z,3,4—TeCB 
Pentachlorobenzene 

an-1-1-‘U 

U 

UU

U 

NNQVU 

U 

DU 

Total PCB 
Hexachlorobenzene 1 

P»P'“DDD 
Dieldrin 
l,4“DCB 
1,3-ncn 
1,2-ncn 
1,2,4—TCB 

Hexachlorobenzene 
Hexachloroethane 
Hexachlorobutadiene 

Total PCB 
Hexachlorobenzene 
Heptachlor epoxide 
Oxychlordane 

|'-'l—|

0

u 
NJ 

U, 

0

0 
-§UI 

P‘! 

i-i_ 

Q 
Q
W
W 

3*TCB 
2,4,5-TeCB 

1,2,3,4—TeCB 
Pentachlorobenzene 
Hexachlorobenzene 
Hexachloroethane 
Octachlorostyrene 

I-‘I-4 

nu 

N3
v 

Total PCB 
Mirex 
Heptachlor epoxide 
1,4—0cB 
1,3—DCB 
Hexachlorobenzene 
Hexachloroethane 

Hexachlorobutadiene 

F - . . ._, ._..__....._._. 1_..._. 

Sample 108 — low 
Samples 
Samples 

109,112,110,111 — low 
109,11Z,110,11l — low 

Sample 109 — low 
Samples 109,112,111 - low 
Sample 109 - low 

Samples 
S&mP1es 
Samples 

101,103 — high 
105 — v.1ow; 108 - low 
105,108 — low 

Sample 106 - low 
Samples 
Samples 
Samples 
Samples 

112,111 - low 
112,110 - low 
112,110 - low 
109 - high; 112,111, 

110 - ND 
ND all 4 
ND all 4 
ND all 4 

Sample 101 - high. 
Samples 
Samples 
Samples 
high 
Samples 
Samples 
- low 
Samples 
Samples 
Samples 
Samples 
Samples 

105,100 - low 
106,107 - low 
106 - v.high; 107 - 

109,112,110,111 - V.1OW 
109,112,111-v.1ow; 110 

109,112,110,l11 9 low 
109,112,1l0,111 — v.low 
109,112 * low 
112,111 — low 
109,112 - low 

Sample 111 — low 
Samples 

Samples 
Samples 
Samples 
Samples 

109,112, 111 - low 

101,103,102,104 - high 
105,108 - high 
106,107 - v.high 
110,111 - 

Sample 110 — high 
Samples 
Samples 
v.high 
Samples 

110,111 - high 
112 - high; 110,111 - 

109,1l2,110,11l — high



Table 6 Summary of laboratory results based on the Z recovery of the 
design value. (See page 5). 
continued 

Lab 
No. 

Parameter Coments 

U063 

U072 

U075 

U079 

U086 

Hexachlorobenzene 
high 

q-BHC Sample 
Mirex Sample 
p,p'—DDE Sample 
p,p'-DDD Sample 
p,p'—DDT Sample 
Heptachlor epoxide Sample 
Dieldrin Sample 
qechlordane Sample 
1,3-ncn 
1,2-ncn, 1,2,4-TCB and

1 1,3,5—TCB 
1,2,4,5-TeCB 
1,2,3,4-TeCB 
Pentachlorobenzene 

Hexachlorobenzene 

1,2,4-TCB 

Hexachlorobenzene 
(only 4 parameters analyzed) 

No chlorinated hydrocarbons analyzed 

Samples 105 - low, sample 108 - 

v,high (469%) 
v.high (425%) 
low 
low 
low 
v.high (691%) 
v.high (21422) 
v.high (291%) 

Samples 110,111 — low 
Sample 109 - high 

Samples 109,110,111 — V.low 
Samples 110,111 — low 
Samples 109,110,111 — v.high 
(>10,000Z) 
Samples 110,111 — v.1ow 

Sample 112 — high 

Sample 108 * low 

Hexachlorobenzene Samples 105,108 — low 
q—BHC Samples 105,108 — low 
Mirex Samples 105,108 - low 
‘P: P ' -DDE 
P,P'-DDD 
P.P‘-DDT 
1,4-DCB, —_ B,l,Z-DCB, 
1,3,5-TCB, 2,4-TCB, 
1,2,3*TCB, 1,2,4,5—TeCB, 
1,2,3,4-TeCB, PeCB, HCB 
And Hexachlorobutadiene 
Octachlorostyrene 

|'-5 0 
'-‘K9

u 

UQ 

Sample 105 e low 
Samples 105,108 - v.low 
Sample 105 - low 

Samples 109,112,110,111 — low 

Samples 109,112 - low



APPENDIX 1 

Glossagz of Ibrma

~ 

(1) Ranking 

Ranking is a non—parametric statistical technique used for the 

detection of pronounced systematic error (bias) in interlaboratory 

studies. According to Youden's procedure, rank 1 is given to the 

laboratory that provided the lowest result, rank 2 to the next lowest. 

In case of a tie, the average rank is given to the tied laboratories. 

Results with a < sign are not ranked. For each parameter, the total 

rank of-each laboratory is the sum of individual ranks on each sample. 

In the case of six test samples and ten laboratories, the 52 

probability limits for ranking scores are 14 and 52. A laboratory with 

a score" lower than 14 is identified as biased low. Similarly, a 

laboratory with a total rank higher than 52 is biased high. In both 

cases, their results are classified as outliers. In cases where a 

laboratory did not provide all the results, or some of the results were 

not ranked, the average rank instead of total rank was used for the 

determination of biased statements. 

The more comparable, i.e. better, laboratories should have ranks 

in the middle rather than at the extreme ends. However, laboratories 

with middle ranks do not necessarily mean that they provide more 

consistent results since very high results (high ranks) and very low



results (low ranks) would average out to yield a total rank close to 

the median. Therefore, ranking alone is not sufficient to determine 

the performance of a laboratory. 

(2) Flagging 

When the true values of constituents in test samples are unknown, 

individual results can be evaluated in terms of their absolute 

differences from the interlaboratory medians. Medians are chosen 

rather than means since they are not influenced by a moderate number 

of extreme values. By this flagging technique, all results are graded 

into the following three groups in the order of decreasing accuracy: 

(1) results with no flags, (2) results with H or L flags, and (3) 

results with VH or VL flags. Before evaluation is performed, three 

parameters, namely, Lower Limit for use of Basic Acceptable Error 

(LLBAE), Basic Acceptable Error (BAE), and Concentration Error 

Increment (CEI) are to be set. LLBAE is usually set at the lower end 

of the medians in the test samples. According to our previous 

interlaboratory studies on PCBs, a 30% error at LLBAE is considered 

reasonable and thus this is used as BAE." For samples whose medians 

are at or below LLBAE, the results are evaluated according to the 

following formulae:



Absolute difference between 
§_ BAE : acceptable 

sample and median results 

Absolute diffence between ' 

V p 

BAE < §_ 1.5 x BAE : H or L 
sample and median results_ 

Absolute difference between 
> 1.5 x BAE : VH or VL 

sample and median results -

_ 

For samples whose medians are above the LLBAE, the allowable BAE 

is augmented by adding an increment to the BAE. This increment is 

calculated by multiplying the CEI by the difference between the sample 

median and LLBAE values. In this study, CEI is set at 0.2. Sample 

results are again evaluated by the above three formulate except that 

the augmented BAE is used instead of BAE, 

For futher discussion on this evaluation technique, please refer 

to the original paper by Clark. 

Codes 

, 

NA= not analyzed 

NRA: not routinely analyzed 

s N or ND: not detected 

NAPP: not applicable



1 

Bias: A set of results is said to biased when the 5811 exhibits a 

tendency to be either higher or lower than some standard - 

the standard which has been used in the analysis of our 

studies thus far has been the performance of all other 

participating laboratories. The ranking procedure employed 

in testing for bias is described in W.J. Youden's paper, 

"Ranking Laboratories by Round-Robin Tests from Precision 

Measurement and Calibration, H.H. Ku, Editor, NBS Special 

Publication 300 - Volume 1, _U.S. Government Printing Office, 

Washington, D.C., 1969. In this paper, Youden establishes 

the rationale for evaluating laboratories‘ performance by 

ranking results. In our use of the procedure there i_s about 

1 chance in 20 of deeming a set of results biased when in 

fact it is not, that is, q = 0.05. 

W: A "W" code is used with a reported result when. no measurement 

was possible due to no response of the instrument to the 

sample .- The "W" is preceded by the smallest determinative 

division that can be used in the un-its used in reporting. 

The "T" code is used with values between the Criterion of 
I: 7 

the "W" value. The Criterion of Detection is Detection and 

commonly thought of by many as the limit of detection.
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UGLCC INTERLABORATORY PERFORMANCE EYALUATION STUDY 

Q_l—1WPQBs“, OCs and (Ills in AHPULES 

FINAL DATA SUMMARY



UPPER GREAT LAKES CONNECTING CHANNELS 

QM-1: PCBs IN AMPULES 
Part I 

FINAL DATA SUMMARY



LAB 

c:<:~c:~cc:c: 

(ICC 

caacumaccmnc 
m~rww¢wnmac 

(IND 

VINNP 

mm» 

TOTAL LABS REPORTING 9 
TOTAL LABS USED 
MEAN , 1581-88889 
STD DEV 329-75841 
MEDIAN 1550-00000 
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DATA SUHNARY PAGE1 

PRINTOUT PREPARED! 85/09/15- 
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SAMPLE RESULTS 
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UPPER GREAT LAKES CONNECTING CHANNELS 

QM—1: ORGANOCHLORINE PESTICIDES IN AMPULES 
Part II 

FINAL DATA SUMMARY
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DATA SUMMARY PAGE2 

ANALYSIS OF TOTAL PCBs 0 DOB AND CHs 

PRINTOUT PREPARED! 86/09/15¢ 
PARAMETER! HOB PG/UL 

105 

Nrrrumwmu mwtrwummm 

,OOIQOOIlO

m 

M
m 

B
2 

TOTAL LABS REPORTING 
TOTAL LABS USED 

STD DEV 8»§9011 0¢00000 0»00000 
MEDIAN '39¢50000 0¢00000 0.00000 

10E 
SAMPLE RE SULTS 

107

N
N 

N
N
N 

9 9 9 
9 0 0 

MEAN 39-02222 0.00000 0900000 
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DkTA SUHSRRY 

ANALYSIS or TOTAL PcBs'. OCs AND CHs 

PRINTQUT PREPARED! as/09/15. 
PARAMETER: ALPHA=BHC 

SAMPLE QESLLTS 
, 

,’ 105 106 101 
mas

A 

CCCCC 
caucus: ¢_n~J0'~c:c 

mmuov- 

1- PNNNN 

NNMHVI 

O
O
I 
O
O 

I-I 

'~l

Z

Z 

Z

Z
6 

TOTAL LABS REPORTING 5 1 5 5 
TOTAL L085 USED 5 0 0 

MEAN 242.2B000 0.00000 0.00000 
STD DEV 05.23789 0.00000 0.00000 
MEDIAN - 23.60000 0.00000 - 0.00000 

PGIUL 

103 

wmmmm mwvrm QIIQQ 

~4\l9$‘F‘

s 
A
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DATA SUHWARY PAGE4 

ANALYSIS OF TCTAL_PCBs 0 O05 RAND CH8 

PRINTDUT PREPARED! 86/09/15. 
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9 
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STD DEV 3.627b5 0.00000 0.00000 
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SAMPLE RESULTS 
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N 
N 

N
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B 0 0 

MEAN 23.98750 0.00000 0.00000 
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DATA SUMMARY V PKGES 

ENALYSIS OF TOTAL PCBE 9 O85 AND CH5 Q PRINTOUT PREPARED: as/02/15. 
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DATA SUMMARY PAGES 

ANALYSIS OF TOTAL PCBS Q 00$ AND CH6 

PRINTOUT PREPARED! 86/09/15¢
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PARAMETER! P,P--DOE » PGIUL 

105 

F5}-5 

F5‘ 

N=Q\.OQ@\D\D 

\flU'I§-W¢\DI'5@ 

0 
0 
0 
0
0 
0
0
0 

\}DC\

G 

F’ 

TOTAL LABS FEPORTING 
TOTAL LABS USED 

10 
SAMPLE RESULTS 

107 108 

I-‘P

H 
\.Dc:c:mc:|~D\0\D 

\!'l\m-Huc:8-“N 

Q
Q 
I
U 
I 
Q
Q
O 

Nu)

W

NN
N

N
N 

8 ' 8 8 B 

8 0 0 8 

HEAN 9k»71Z50 0.00000 0.00000 95.35750 
STD DEV 9-#1510 0.00000 0.00000 7.55Z9h 
MEDIAN 98¢00000 0.00000 0.00000 95.50000 

. . _ . . . . - .-._-...---I-nus’.-,1-Q,’-,1.-'.__.-‘Q-\,,._q.9_..,_,.,.,-.. _.. ~..,,. ‘ _ '



LAB 

CZCCCCCC 

QGOOQGG 

fb 

NON-5 

DOG 

O\N(M-P 

\DUIl@ 

TOTAL LABS USED 
MEAN 39.h71h3 0.00000 0.00000 
STD DEV 13.53155 0.00000 0.00000 
MEDIAN h3.10000 0-00000 0.00000 

DATA SUMMARY 

ANALYSIS OF TOTAL PCB€ Q DC? 

PRINTCUT PREPARED! 86/09/15. 
PARAMETERS PaP =DDD 

SAMPLE RESULTS 
105 10E 107 

7*‘-‘~l‘U’l\Il|\)" 

°'\(J\fl‘-“Q‘Q§

0 
0
Q 
0 
0 
0
g 1-‘ N N 

N N

8
1 

N N 

AND Cfls 

PG/UL 

108 

I-5I‘OlU1\!‘ll'\I0l 

\OJ7'U'I\J'Il-\‘\lG* 

0 
0 
0
0 
0 
Q
a N

97 

TOTAL LABS REPORTING 7 7 _ 7 7 
. 7 0 0 7 

38.00000 
12.5E#kfi 
36.20000 

PAGE?

b



LRB 

C 

¢CCCCC_C. 

Ocificzflcfifl 

'5 

\l'~J0\v- 

mac 

GHDNQJ-P=\.DU1|-H 

DATA SUHQARY PAGEB 

ANALYSIS or TCTAL PCB-ls O Ofis AND cu; " 

PRINTOUT PREPARED! 86/09/15¢ 
PARAMETERS P9P9—DDT PG/UL 

105 

UJQJJ-‘\I‘l\fl\I'l|-‘-I-‘ 

O'\@$"|'\II\"\)F'*U'\ 

0 
0 
0
0 
0
0 
0
0 

U'T\nI"

Q 

TOTlL LLBS REPORTING 
TOTAL LABS USED 

105 
SAMPLE RESULTS 

107 

N
N

N
N 

8 8 8 
8 0 0 

MEAN b5¢h0000 0¢00000 0.00000 
STD DEV 6¢b2851 0¢00000 0.00000 
MEDIAN R5¢80000 0.00000 0.00000 

108 - 

bk.0 
#1» 
51¢ 
52¢.

66
9 I“-F‘-POI 

-P|\)-"5 

0 
0 
0
0

a 
V

a 
usnezsu 
6.51510 

an. noooo 

'>*-"'-'---_-- --~: :"-~-~_~ *0 — V ——: .“'..'?';'_.? ~_-f 4i—~2-?'?<: , L-+.~.~, .V_. —.,----1:: 9; -_-_--_~,-_:,-__-_A- -~- -- -.->-. ‘.- ..



LAB 

CCCCCC oooocc 

~40"-#c':ac:a 

Nwi"-D'\!'lv-

N
N 

DATA SUH1ARY 

ANALYSIS OF TOTAL PCBB 1 DCs AND CHs 

PRINTOUT PREPAQEDS 86/09/15. 
PARAMETER! HEPTACHLOR EPOXIDE 

SAMPLE RESULTS 
105 10E 107 

TU 

¢P'\l.U‘N(M-I“ 

QUIQUTCNW 

0
0 
0
0 
0
0 

¢' 

(D

Q 

‘MOI 
LUQ 0 (N 

31.3 
"fr ZQQD 

68.
0 N 

TOTAL LABS REPORTING 5 6 6 
TOTAL LABS USED 
MEAN 
STD DEV 
MEDIAN 

_..,-‘,,..._,,,--—-----vr--;-.-_.,-»-:—___,AI-~7'- :_--.- ~'—_ ¢-_——_::_——_-:_— -~-..--::;— _-V, —' —— -<.._—— _ -..-..-......_._ \- .. _ -. .,-...-..-_...... _--, ._ 

0 6 6 
0.00000 78.98333 50.16333 
0.00000 95.73307 H 13.0fi077 
0.00000 Q1.05000 33.50000 

PG/UL 

103

6
0 

0.00000 
0.00000 
0.00000 

"PAGE 9



LQB 

CCCICCC 

GO 

GOOD 

Qmpnacc 

Nultv-O\I‘lH

N
N 

DATA SUNQARY 

ANALYSIS or TOTAL PCBs 1 00s AND CH5‘ 

Pniuiour PREPAR£oa as/03/15. 
PARAMETER: DIELDRIN 

_SAHPLE RESULTS 
105 105 

B009 
32¢ 39¢4 
530 921. 02.9 

107 

FHFWHW 

qunnwiwv 

OOOOIQ 

Q18)

G 

U1 

TOTAL LABS REPORTING 6 6 6 
TOTAL LABS USED 
MEAN 
STD DEV 
MEDIAN 

0 ~ 6 5 
0.00000 186.53333 39.k1€E7 
0.00000 359083608 3-35520 
0.00000 51-90000 3?Q00000 

-"_.__._.__-.>...;.-;.,.........__-__ - - -"..- ...._,...- _._.v...__._-._,.._..._,._._...._ _ ._ _ .. _ - _ 

PGIUL 

108

6
0 

0.00000 
0.00000 
0.00000 

PMSE 1.0



LAB 

CCICCCC 
OODQQO Nmwmao 

N0~|&‘\0\.n|- 

DATA SUHNARY PA5E11 

ANALYSIS OF TOTAL PCBQ 9 08$ AND CH5 

105 

TOTQL LBBS REPORTING 
TOTAL LABS USED 

SAMPLE RESULTS 
106 

46.2 52. 5b.0 
S5. 156. 53.1 

1 

A6 

0 6 
MEAN 0.00000 59.38333 
STD DEV 0.00000 h2.5b590 
HEDIAN 0.00000 53.55000 

_ -_ ‘I . .9. ,.._...;-,.~1_q_§.1.-.53,-9%-‘av-.§<p-¢,...;..-‘...,.._._,_.,...,..,-..-_--<..-.- Q-,~ ~.,,._... ... ., _. .. ._., - -. ..- ... .. _.. ....A._ 3 _ 

PRINTOUT PREPARED: as/09/15. 
PARAMETER: ALPHA-CHLOQDANE PGIUL 

107 108 

52.8 
55.

2 
_ 6 

k§.0 
5;. 

U101 Nlw 
0
O

s
e 

53.93333 
5.03200 

55.00000 

6
0 

0.00000 
0.00000 
0.00000



DATA SUMMARY PAGE12 

lNlLYSIS OF TOTQL PC8541 OCS AND CH8 . muufrour PREPARED! as/09/15. 
PARAMETER! GAMMA-CHLORDANE PG/UL 

,< "105 
.LAB 

C2-CCCCCC 

QQQOQOQ

m 
Mm 

0-Icacna 

mmuruamn 

N 0 

- 

,

N

N 

TOTAL LlBS REPORTING 7 
TOTAL LABS usE0 0 

MEAN 0.00000 
STD DEV 0.00000 
MEDIAN 0.00000 

S11-HPLE RESULTS 
106. 

J'\llU'\\"J-*9!“ 

Ncacmflmcn 

O
0 
U 
I 
0
I
Q 

-If

u

7
0 

7 , 

- 1 
05.91029 
a.200~e 

01.00000 

107 105 

J-‘J‘\II\Il&"049l 

0-o.uo=N\u\u~|_ 

Q
C 
U 
I 
I
Q
Q 

kW

Q 

(Al

7
7 

45.58571 
6¢1k395 

53.00000

7
U 

D-00000 
0.00000 
D-00000 

*— -.-~ -_ -- -..-, -_-..~-.=-,.--.-,_-_ - - - ~ -- I‘.f!‘21‘5?,»f?QI1_,§P,_a-u_§p1;|__§~.?_- -‘_.,.__,-. -» - ... .. _ _. _ _ ._.. -. _. __ _ _ _ _ _ ... .. _. _. __



0 
DATA SUHWARY PAGE13 

ANALYSIS OF TOTAL PCBS 1 005 AND CHs 

D PRINTOUT PREPARED! 86/09/15. 
PARAMETERS OXYCHLORDANE P5/UL 

105 
LAB ’ 

CCCC cnauc ~Mraa

N 
mom

N 

TOTAL LABS REPORTING 4 
TDTAL_LABS USED 0 

MEAN 0.00000 
STD DEV 0.00000 
MEDIAN 0.00000

\ 

SAMPLE RESULTS 
10€ 

»23. 35.0 
2306 25.3 

4
4 

2B.b2500 
6.03787 
26.95000 

107 

NNIMN 6‘U‘\\J1-P 

I
0 
0
0 

U11,"

4
H 

27.62500 
5.30§32 
25.55000 

108

Q 
. 0 

0.00000 
0.00000 
0.00000



UPPER GREAT LAKES CONNECTING CHANNELS 

QM—1: CHLORINATED HYDROGARBONS IN AMPULES 
' Part III 

FINAL DATA SUMMARY 

~ - — — 9- ~ V--‘ -»--—,~- <.- -_ ~- M _A _ _‘._#__‘_._ ____ ___._ ___ ______



DATA SUMMARY PAGE14 

ANALYSIS OF TUTAL PCB5 9 03$ AND CH5 

SAMPLE RESULTS 
109 110 

LAB

A 
Phhflfi‘ 

hn:N#' 

Noam

I 
O 
Q0

H OM00 Onawm 
~=n=: 

I 
I 

IO 

CCHZCC. 

acccn wmvaa NHPWP

P GU Nu an II mm I C cm 0 HF 
I- c 0 

TOTAL_LABS REPORTING 
TOTAL LABS USED 

5 6 
a s 

MEAN‘ 93u.33333 1~a.snono 
srn nzv 19u.2uees 35.15031 
MEDIAN esa.uuoun 1as.uoaoo 

'-"~—. .-nu.’-,_-»-P. pp V .,.,-_m»---.s».,,-.~---- -<~-'.'..-,‘---_.--- ..»_.-.-_. .-.._-.'--~ _.__..._... 1..--. -. ,.. .1 _. 

PRINTOUT PREPARED! B6/03/15¢ 
PARAMETERS 1o§'DIGHLOROBENZENE PG/UL 

111 

1&3. 1 0. 
190» 
121, 
160. 
1100

5
5 

1kk.80000 
31.83566 

143¢00000 

112 

21%: 
1200;
H 

"MN we 
ac: 

00

5
5 

917-60000 
300¢k3102 
978.00000



LAB 

C¢CiCCC 
Qcuccae 

m~m\ 

Moe: 

d\NvJ-PUIH 

TOTAL LABS REPO 
TOTAL LABS USED 
MEAN 
STD DEV 
HEDIAN 

~-'.._._..~-~.-- _._,.._.9-.-Q-.-..-..--.4.-.-y.--Q--_q|a9--Q-,—_,_-.--.»-v--.‘_-~--__---~_..‘__... ._ .. .- -.._. - 

DATA SUHIARY A 

ANALYSIS 0F TCTAL PCBs . ocs nun CH3 
\ . 

PRINTOUT PRQPARED: as/n9/15. 
PARAMETER: 1.3-n1cHLoRca5uzEN5 

SAMPLS RESULTS 
109 110 1&1

M 

PPM 

Wtowwu mawaaw IIOOQO m I-H-A 

\II\Dl‘I-‘NO 

OONUO0-5 

O
Q 
I 
O 
G 
'0 

. 

_._ 

I-5 

‘PPM 

\n&~\m.0c:u 

Nmrco-If 

0
0 
0 
0
0
0 

0| 

-4 

RTING ' 6 6 6 
6 5 5 

88fi¢666E7 131-D6000 12b¢9ZUUU 
220¢55355 bD¢h7799 33.50570 
89U¢50DUD 13%-00000 131.U000U 

PG/UL 

112 

H
M 

mm 

MONO 

~11: 

cacao 

cc: 

====u

I 
I 

0
I
O

e 
- s 

a3a.suuu0 
2se.ueeee 
9ns.nnoun



LAB 

CCCCCC 
ocunccug 

m*JG\l-BOG: 
o-ou-xm- 

TOTAL LABS REPORTING 6 
TOTAL LABS USED 
HEAN 1025-33333 
STD DEV 320¢h9316 
MEDIAN 1001-50000 

"'1 “~ ..'“f*~_ -ff: -":2" '7',-,?--'7, - <1 9r-ra,—-g~_- w 0-1 9-4 -_.,__ -..,..- -.-.-,_-._v _..... ...».._ __--,0-.. ._.. .- .1 _ _ - - __ .. _ .. _ 

DATA SUHNARY PAGE16 

ANALYSIS OF TOTAL PCBs 9 DCs AND CH9 

PRINTOUT PREPARED! 86/09/15. 
PARAMETERS 192-DICHLORCBENZENE PG/UL 

105 

rflbn 

G\c:N\.N0v\O 
O-l~JI\)c_l-01 

ucnnacfld 

O
O 
9 
O
O
O 

SAMPLE RE SULTS 

-I. 

110 

rnfiflrflfih 

M\n0\\n|->11" 

cuuflucnv 

OI 

9
O 
9
U 

6
5 

152-40000 
29.51779 

155¢00000 

111 

1330 
120; 
130. 1500 
1550 
1100

a 
A

5 
1us.anuu0 
2a.a911a 
15o.n0ooo 

112

M 
w~hO 

QHUI nevi 
O00 

1200. 6&0. 

6
5 

961-60000 
290-73199 
957-00000



DATl SUMMARY PAGE17 

ANHLYSIS OF TOTAL PCBs 1 OCS AND CH5 

PARkMETER8 1,3,5-TRICHLOROEENZENE PG/UL 

SAMPLE RESULTS 

» ' PRINTOUT PREPARED: as/ne/15. 

109 110 111 112 

CCCCC

. 

ccnauea

F 

mwmoa

a 

mmumn

m 
152-, 

- 53-7 
296. 
225- 
130- 

TOTAL LABS REPORTING 5 
TOTQL LABS USED u 5 
MEAN 171.3h000 
STD DEV 92.65758 
MEDIAN 152-00000 

NGMNPN 
NNQQN 

0
0 
0 
0
0 

Ultflblfl

5
5 

23.08000 
8¢46593 

23.?0000 

NOJN

N 

-mm 

nwu 

0
0 
o
o
0 

\l1\JIl‘\II 

-4

5
5 

23.75000 
9¢61338 
23-50000 

155. &8¢9 

I-“N NO cc: O
0

5
4 

1k6¢k7500 
57¢0E725 

1h2.50000 

-~.-Q-.-,_-_-__--__.-_._._Y--v-_v_q,_.-_.,._1_,.r-..T¢~q.'q.-gp.-.9..?¢q;-g5_q-1q--p5-~\_n_-. -7»-, ',.,_ ,,,____ _‘ _ ,



LAB 

(ICC 

cc: 

CC 

cmmsuooc cxwflwuaac 

|rmu:ouw~ 

DATA SUMWARY PAGE18 

ANALYSIS OF TCTAL PCBs 0 Ofis AND CH5 

PRINTOUT PREPARED! 86/09/15¢ 
PARAMETER} 1,2,4-TRICHLORJBENZENE PG/UL 

SAMPLE RESULTS 
.109 110 111 ' 112 

152. 22:5 250- N N 9h.2 
230. 
26%| Z2 0 110. 

TOTAL-LABS REPORTING 
TOTAL LABS USED 
MEAN 177-03333 
STD DEV 70.3U036 
MEDIAN A 183.50000 

".'3ffi'P-C'%~I_-——_"‘7‘._-_-_>’-v-4P$~§.I¢v¢¢ pa Q-_.q~.¢-Q.‘-__..-...,.._... ......- - -.- ___ ..., ,... ._._..__ __.._ _ _ ,_ 

15.9 

52:? 
20.

7
6 

2h¢T5000 
6¢77193 
2k¢05000 

22.3 
1309 
30¢ ' 

25.0 35.5 
19¢ 

T
6 

2#¢11E67 
T¢5§#0§ 

23.65000 

146- 
83,7 

Z30» 
Z55» 
120.

T
5 

166¢9k000 
72.97580 

146¢00000



0010 SUMMARY 0 PAGE19 

ANALYSIS OF TCTAL PCBs-0 DOS AND CH5 U PRINTOUT 86/09/15¢ 
PARAMETERS 1s293PTPICHL0RUBENZENE PG/UL 

~-~ 109 
LAB 

CCCCC 
cocoa: 

mfimac 0\Nw\m- HNNPM QNNNW DOMNW

Q 
I 
Q 
I.

Q 
I-5 

TOTAL LABS REPORTING 5 
TOTAL LABS uszn 5 
MEAN 173.02000 
sfn usv 50.07197 
MEDIAN 155.00000 

SRHPLE RESULTS 
,110 

NOJNNN 

mount-‘J-‘ 

O 
O 
‘I

O
O 

flfllnfl-P

5
5 

25.00000 
k¢966kB 
2h¢b0000 

111 

~u~»~ =r\rww IQQIQ 

mwrn 

5
5 

24-26000 
5¢272k0 

2k.10000 

112 

p' 

PM 

HP 

(Alt 

O-BU 

Z§ 

QQ 

0 
0 

0
1 

\D

5
Q 

160-H7500 
56-0€0§1 

14k¢00000



LAB 

cccc QOQQ mwmu mmuw 

DATA SUMMARY PAGEZO 

ANALYSIS OF TCTAL PO85 9 Ofis AND CHs 

PRINTOUT PREPARED! 56/09/15¢ 
PARAMETERS 1,2,#,5-TETEACHLORCBENZENE PG/UL 

SAMPLE RESULTS 
109 110

3
5 

H!-5 

¢:I\fl~4\fl 

0 
0
0
I 

DOW Q
P @ur# 0-bmnfldfi 

0
0
0
0 

TOTAL LABS REPORTING Q h 
TOTAL LABS USED ' 5 Q 
MEAN 
STD DEV 

-"*='*¢=-.'e---_ 

MEDIAN 55425000 

60.20000 
25-68724 

9.05000 
0.10000 
0.50000 

111 

5.1 1.00 
1,70 D 11.

0
4 

3.50500 
h-38590 
3¢0b000 

112 

39,1 
110. 
e2._

0
3 

10.3e6e7 
36.10291 
62.00000 

‘ Q.-"__' __~—_- -_--_-.-_-,1 -Q,--_-»-_.‘_ -..»~-_.1»»-.-...~_.,._,,_.,_,,,,_,_.v., _- ..- ., _ .,_



DATA SUH1ARY PAGE21 

ANALYSIS OF TOTAL PO85 0 00$ AND CHs 

; 
109 

LAB
9
1 

CCCCC 
cnmaua 

mflmcc 0\NbJ\DP HO-B

Y 

I-‘MN 

nu 

I
I
O 

O‘ Q 0

1

W NQ 0 

TOTAL LABS REPOQTING 5 
TOTAL LABS USED 5 
MEAN 83.90000 
STD DEV " 26.62100 
MEDIAN 70.10000 

~ _ __-_-NML~,~-@-~‘9-_Q-q'—q~_@»~q@_p»@-~@§»--w¢@,-~~¢q~p~~_~___ _--~_ 

SAMPLE RESULTS 
110 

II‘!-IF‘!-5 

\D\flflNFl 

0 
0 
0
0
0 

U|U'|(Al@|"5 

-5 
5'

5 

11.00000 
2.03311 
11.10000 

A 
PRINTOUT PREPARED! 86/09/15¢ 

111 

II‘!-‘D-"I-5 

WWQPP 

0
I
0 
0
0 

UIQDOJG

5
5 

11.56000 
2.58708 
11.00000 

PARAMETER! 1,2930Q-TETRACHLOROBENYENE PG/UL 

112 

e 0 0215 
120. 
50.

5
M 

78-22500 
Z8.2k89k 
67.Q5000



LAB 

CCCCC uucmaa 0\'~|O'\m'Q 

ON 

NOR 

DATA SUHNARY 

ANALYSIS OF TCTAL PCBB 9 OO8 AND CH5 

PRINTOUT PREPARED! 86/09l15o - 

PARAMETERS PENTACHLOROEENZENE PG/UL 

SAMPLE RESULTS ' 

110 111 112 109

H U1 OI 

KO 

\D 

0 

to 

U‘ 

hi U1 
MN 

\D\I1GI 

0000 

QUI 
I-5 

ON-5 

\'l\| 

PW 

N05 

O0 

no 

MN 
mommfl »uw»+w 

O
U
O 
I
O 

Owe:
6
0 PP NN

0 
U"N PP @N

0 
WP 

D17 
F5 UT 0 5 

TOTAL LABS REPORTING 5 5 5 V 5 
TOTAL LABS USED R ' 5 ' 

5 B 
HERN 
STD DEV 
MEDIAN 

60.07500 327=78000 313-66000 81.20000 
"18¢56913 705004652 67Q.36795 23.58390 
T7¢15000 .12.60000 12.10000 74.50000 

QNOT USED IN THE CALCULATION OF THE MEANO* ' 

PAGE22



LAB 

CCCCCCCC ucnmaccaaa 

<fi4N0wnm:o 

O‘ 

UINH8‘ 

\DU1!'-I 

DATA SUHSARY 

ANALYSIS OF TOTAL PCBS 9 O06 

PRINTOUT PREPARED! 86/09/15. 
PARAMETER! HEXACHLCROBENZENE 

109 

bb.6 
37.5 
50. b2.3 07.5 
“F F50‘ no 

TOTAL LABS REPORTING 
TOTAL LABS USED 
MEAN b2.70000 
STD DEV 6.51810 
MEDIAN 05.60000 

SAMPLE RESULTS 
110 111 

7.2 
3.#6 7.5 605 5.2

8

7 
6.70286 
2.03979 
7.20000 

7.30 "7.30 
N N 

5.9 
- 10. 10. 3.2

T 
6. 5.5
0 

NW

P 

AND CH8 

1-12 

k5.0 
N . 

3#.0 
60. 
50.5 

- Q50 
31.

8

T 
6.57714 
2.08510 
5.70000 

PG/UL

8

6 
54.25000 
10.5E65b 
b5.00000 

PAGE23



. DATA SUHHARY ~ PAGE24 

ANALYSIS OF.TCTAL PCBs 0 UCs AND CH5 Q PRINTOUT PREPARED8 86/09/15¢ 
PkRAMETER8 HEXACHLORDETHANE PGIUL 

SAMPLE RESLTS 
‘<*M~ 109 110 111 
LQB 

C.C:CCC 

c:|aI=c:c: m~|0-bum 

0\N&‘\O\I1 

uwrw 
~lan:a\l 

O 
0
O
O 

U! 

0| 

TOTAL LABS PEPORTING 5 
TOTAL LABS USED ' k 
MEAN 30.20000 
$10 0Ev 0 1.35302 
MEDIAN 37.90000 

600 5.0 

_

5
Q 

6007500 
2050191 
5-50000 

N N N ‘N 
0.9 5.5 
10. 10. 30° 

5,0 

5
0 

a.31s00 
2.09503 
5.50000 

112 

NPWN OPQN 

0 

ova

0 

U1 

VI

5
h 

QU@50000 
7.33712 
39.75000



DATA SUHHARY . 
PAGE25 

ANALYSIS OF TOTAL PCB; 9 OC5 AND CH5 

PRINTDUT PREPARED! 86/0§l15Q “ PARAMETER! HEXACHLOROBUTAJIENE V 

PG/UL 

~\ SAMPLE RESLLTS 
j“V%_ 109 .110 111 
LAB 

CCCCC Qcwflaa m~0M=o 
G\Nl$‘\DUl 

OH-"59 
Nflmnfl 

O 
O
I
U

O

N 

TOTAL LABS REPORTING 5 
TOTAL LABS USED 4 
MEAN h8»80000 
STD DEV 15.76156 
MEDIAN #6060000 

0; 7-5 
5:0

5
R 

7030000 
2¢05006 
7.10000 

.1 A _.,.-....._.._ _.__. ‘._ _,__ ,. 

N N N N 
6.7 '-1D 

00 1,5 309 

T 5
Q 

7012500 
Zu191§5 
6-80000 

112 

h0¢1 
70. 
53-5 
33¢

5
A 

h9¢15000 
16¢ZE26b 
#6980000



0NALYSIS OF TOTAQ PCBs 9 0C8 AND CH§ 0 PRINTOUT PREPARED8 86/09/150 
PRRAMETERS OCTACHLOROSTYRENE PG/UL 

DATA SUMHKRY PAGE26 

SAMPLE RESULTS 
4;, 109 110 111 112 

LAB 

I-5 
NOON 

OJ-PQN

O 
I
0
O 5
5 

CC 

CC

Q 

caa 

01 

wlwca 

O\\IlN-D 

TOTAL LABS REPORTING Q 
TOTlL>L¢BS USED 0 
MEAN 87.00000 
STD DEV 15.60823 
MEDIAN 65¢75000 

|'*l'5J-50* |'\I(NU'"Il 

0 
0 
0
0 

\9\|\U\

B
4 
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APPENDIX III 

qu=1 oneannfiflmnklufi & QHLORIHATED HYDROcARnou RESULTS (vs/uL) 
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