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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-1, which consistéd of the analysis of
total PCBs, 12 organochlorine insecticides (OC) and 13 chlorinated
hydrocarbons (CH) in standard solutions. Results were tecei§ed 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 0Cs. Overall most
data received from the particiﬁants for QM-1 were satisfactory and
comparable, except for some of the data submitted by laboratory U063;

where precision and accuracy are questionable.



RESUME

L'assurance et le contr3le de la qualité (AQ/CQ) sont des €léments essentiels
a8 1'utilité générale des résultats de 1'€tude sur les canaix reliant les
Grands Lacs de la région supérieure. Dans le cadre du programme AQ/CQ, le
groupe de travail sur la gestion de la qualité a concu et men& 3 bien 13
&valuations comparatives de la performance des laboratoires.

Le présent rapport décrit les résultats de la premi8re &valuation de
performance, QM-1, soit 1l'analyse des PCB totaux, de 12 insecticides organo-
chlorés et de 13 hydrocarbﬁ?es chlorés en solutions &talons. Neuf labora-
toires participants sur 16 éﬁt fait parvenir -leurs résultats (5 laboratoires
canadiens et 4 américains).

En général, lés donn&es sur les BPC &taient exa;tes et précises. L'exac-=
titude et la précision des résultats sur les insecticides organochlorés
étaient bonnes, sauf pour quéques paramétres. Les hydrocarbures chlorés ont
&té analysés par moins de pafticipants que les insecticides organochlorés et,
dans 1'ensemble, les résultéts étaient précis, mais moins exacts que les
données._sur les pesticides organochlorés. En général, presque toutes les
données  envoy&es par les p;rticipantg 4-1'étude: QM~1 &taient valables et
compatibles, sauf quelques Hénnées-du laboratoire U063, dont.la précision et

1'exactitude laissaient 3 désirer.



MANAGEMENT PERSPECTIVE

The 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 1in 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 impiemented; 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 organgchlorine 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, le Canada
et les Etats-Unis ont entrepris une &tude con jointe sur la détermination et
1'évaluation des effets de substances toxiques sur 1l'environnement de ces
régions. Afin d'aider les laboratoires qui participent & cette &tude a
présenter des données fiables et prééises, on a créé un groupe de travail sur
la gestion de la qualité et effectu& 13 &tudes interlaborafoires. .Le présent
rapport décrit les résultats de ia premi2re &valuation comparative de 1la
performance des laboratoires,‘QMklg'%ans le cadre de cette &tude, on a analysé
les PCB totaux, 12 insecticides orgénochlorés et 13 hydrocarbures chlor@&s en
solutions &talons. Neuf laboratoires participants sur 16 ont fait parvenir
les résultats (5 laboratoires canadiens et 4 américaing). En général, presque:
toutes les données regues &taient ﬁalables et compatibles, sauf celles d'un

seul laboratoire.




INTRODUCTION

The Upper Great Lakes Connecting Channels (UGLCC) héve been
designated as "Areas of COnéern" by the International Joint Commission
(1JC). 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 QA/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,(totél PCBs,
12 organochlorine insecticides and _13 chlorinated hydrocarbons) in
standard solutions. The original deadline for reporting results was
set for March 20, 1986. However, sevéral laboratories were late in

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




STUDY PROFILE

From the returned questionnaires, the following 16 laboratories

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

Uol4, U063, U072, UO75, U079, U086, U013, U049, U057, U077, U078, U085
and U090. By the time the study was closed, the last seven
iaboratories had not sent back any results. See the list of
participants at the end of this report.

Since erratic in-house standard solutions had been shown to be
the single major sdurce 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 whén the stock solutions were pgepare&.
The values were also checked against in-house quality control samples
from other QC studies by two analysts on different dates. Thg same
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 10%. Participants were asked to analyze samples
101-104 for total PCBs, samples 105-108 for 12 0Cs (hexachlorobenzene
(HCB), o-BHC, y-BHC, Mirex, p,p'-DDE, p,p'-DDD, p,p'-DDT, heptachlor
epoxide, dieldrin, a-chlordane, y-chlordane, oxychlordane) and samples
109-112 for 13 CHs (l,4-dichlorobenzene (DCB), 1,3-dichlorobenzene
(pCB), 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.



RESULTS AND DISCUSSION

Analytical Methodology

All standard solutions could be quantified by directAinjection
into a gas chromatograph using "an electron-capture detector and a
suitable colum. For the analysis of PCBs, five out of nine reporting
laboratories used packed columns while the rest wused capillary
columns. In most cases, PCB quantitation was done by summation of
individual peaks of Aroclors 1242, 1254 and 1260. All laborafories
except U072 and U079 used capillary columms 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 1a$oratory's results are judged biased high or low, when its
total rank is outside of a statistically a110§ab1e range. Results are
flagged vefy 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 1is ﬁidely 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 andlyzed was limited (4) or, the number of reporting
laboratories was small (<9) and varied for each parameter. Also in
éome 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 % of the design value as shown below:

2 150% very high
149%-125% high
124%-76% satisfactory
75%=51% low

< 507 very low

See Table 6 f£6r a4 summary of each laboratories results.




General Comments

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 21%. The precision of duplicate PCB analysis was
very good. Despite the various quantitative techniques used by the
participants, thése results indicated that PCB data in‘this study are
generally comparable and aécurate. 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 oa-BHC and oxychlordane routinely. Due to the presence of
outlying data from laboratory U063, there- was a »>40% difference
between the interlaboratory mean and the median for o-BHC, mirex,
heptachlor epoxide, dieldrin and a-chlordane for some samples (see
Appendix 1I). Agreement between design values and interlaboratory
medians for all OCs was good, although the medians were more than 107%
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.resu1ts 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/yL.

There were fewer participants analyzing CHs than OCs in QM-1.
Only laboratories U072 and U086 provided results on all 13 components
in samples 109 to 112, Laboratory U001l reported results for all
chlorobenzenes except 1,2,4,5-TeCB, 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%Z for the dichlorobenzenes, HCB, HCE, HCBD

and octachlorostyrene. For the other CHs, the interlaboratory medians
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were 20% 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 gedian significantly. Other than a few minor
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
reportéd detection limits for the CHs ranged from 0.1 to 300 pg/uL, a

3000-fold difference.

Lab-Specific Comments

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

Overall, data were satisfactéry. Most results were fairly
accurate (75-109% recovery). Precision, between duplicate results was
within #10% in most cases. There were six parameters which contained
outlying low results (<75% 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.



U005

There were eight parameters which contained high or low results
(see Table 6). Two total PCB results were flagged (sample 10l-high
and sample 103-very high). All OC results were precise (within #10%)
and the accuracy was satisfactory except for HCB and p,p'-DDD. The CH
results were not as precise or accurate since some values wéere 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,
1,3,5<TCB, 1,2,3-TCB, 1,2,4,5-TeCB, 1,2,3,4~TeCB, PeCB and

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

U009

The PCB results of this lab were precise and slightly high when
compared to the design values. The OC 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 oxychlordane which
was high. On the other hand, Qany of the CH results were low (<50%
recovery) and those for 1,3,5- and 1,2,4LTCB as well as 1,2,4;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 0Cs 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 +10%. Analysis for
a-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.
U063

In 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 #5%
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 ﬁrecision between
duplicates was satisfactory (within #10%). However, the accuracy in

most cases was poor, ranging from 41.7Z - 17,500%Z recovery of the
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design value. Pentachlorobenzene results were out of control, as all
three samples analyzed were greater than 10000% 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
o~chlordane which was high (1387 recovery). Missing results were
submitted for CHs for sample 112. Nine out of ten parameters were

either high or low. Overall, the precision improved.
072

Overall, this laboratory's performance was excellent for most
parameters. For total PCB, accuracy was within +20% of the design
value, and precision between duplicates was within #5%. OC and CH
results were also accurate, and precision was within #10%. 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 $10%Z. Sample
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101 for total PCB was flagged low. The accuracy was good for the two
CHs reported (84-101% 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 #5%. HCB, p,p'-DDE and y-BHC were precise within
+10% and also accurate. For sample 105, p,p'-DDT was on the low

side. No chlorinated hydrocatboné were analyzed.

U086

Overall, this laboratory's accuracy was less satisféctory.
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 #10%Z. For the OCs the precision was in most
cases good, but the accuracy was poor in most cases. Recovery of
p,p'-DDD was <40%Z of the design value. Four parameters were not
quantified (heptachlor epoxide, dieldrin, a-chlordane and
oxychlordane). The CHs were all low except hexachloroethane. The

precision was within +5%.
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Table 1. Samples distributed for analysis in M-1.

Sample | Description
101 1:1:1 mixture of Aroclors 1242/1254/1260 in isooctane
102 2:1 mixture of Aroclors 1254/1260 in isooctane
103 . same as 101
104 same as 102
105 mixture of 7 OCs in isooctane
106 mixture of 5 OCs in isooctane
107 same as 106

’ 108 same as 105 v

109 mixture of 13 CHs in isooctane
110 sample 109 after dilutionvto 15%
111 same as 110
112 same as 109




Table 2. Design values and interlaboratory medians for PCBs, OCs and CHs.

values are in pg/uL.

All

Number 102 & 104

‘ Sample Number 101 & 103 Sample
PCBs Design Interlab Median Design Interlab Median
Value 101 103 Value 102 104
Total PCBs 1550 1550 1490 180 190 200
Organochlorines Sample Number 105 & 108 Sample Number 106 & 107
Design Interlab Median Design Interlab Median
Value 105 108 Value 106 107
HCB 51.8 39.5 40.0 -
Alpha-BHC 26.2 23.6  22.1 -
Gamma-BHC 24.9 24,25 21.35 -
Mirex 54.3 49.3 48,0 -
p,p' -DDE 111.4 98.0 94.5 -
p,p'~-DDD 50.4 43,1 36.2 -
p,p'-DDT 50.9 45.8 44.0 -
Heptachlor epoxide - - - 39.5 41.05 38.5
Dieldrin - - - 43.0 41.9 39.0
Alpha-Chlordane - - - 52.6 53.55 55.0
Gamma-Chlordane - = - 48.9 47.4 49,0
Oxychlordane - - - 24,5 26.95 25.55
Chlorinated Sample Number 109 & 112 Sample Number 110 & 111
Hydrocarbons Design Interlab Median Design Interlab Median
Value 109 112 Value - I10 T 111
1,4-Dichlorobenzene 1013 958.0 978.0 152 146.0 143.0
1,3-Dichlorobenzene 952 890.5 903.0 143 134.0 131.0
1,2-Dichlorobenzene 1050 1001.5 957.0 158 155.0 . 150.0
1,3,5-Trichlorobenzene 213 152.0 142.5 32.0 23.7 23.5
1,2,4-Trichlorobenzene 200 183.5 146.0 30.0 24,05 23.65
1,2,3-Trichlorobenzene 208 155.0 144.0 31.2 24.4 24,1
1,2,4,5-Tetrachlorobenzene 101 55.25 62,0 15.1 8.5 9.04
1,2,3,4~Tetrachlorobenzene 97.9 70.1 67.45 14,7 11.1 11.0
Pentachlorobenzene 98.6 77.15 74.4 14.8 12,6 12,1
Hexachlorobenzene 51.8 44,6 45.0 7.77 7.20 6.70
Hexachloroethane 40.1 37.9 39.75 6.02 5.50 5.50
Hexachlorobutadiene 49.5 46.6 46.8 7.42 7.10 6.80
Octachlorostyrene 104 85.75 89.5 15.6 13.75 12.85




Table 3a Analytical Methodology for Total PCBs.

GC Column Typéraﬁd ﬁeteétof

DB=5 and DB-=17

Lab Quantitation
~ No.
U001 3%Z 0V-101 packed tcoluiin EC Aroclors 1248:1254:1260
1 : 1: 1
U005 3% SP-2100 on Supelcoport - Individual Arfoclors afe
quantitation EC summed ,
1.5% SP-2250/1.95% SP-2401
on Supelcoport-confirmation
U009 4m x 2 nm Dexsil 300 packed EC Designated peak
summation (Aroclor)
U014 25 m x 0.2 mm HP SE-54 63NiEC Sum aroclors (7-10
capillary column peaks each) 1242,1254,
1260
U063 30 m x .25 nmm ID DB-1 EC
U072 2m x 2mm ID 3% SE-30 packed ©3NiEC Peak height compared
to known stds.
U075 30 m DB-~5 columm On average of 25 peaks
based on 1:1:1
1242:1254:1260
U079 6'x 2 mm ID 1.5%2 SP-2250/ EC . Summed individual
1.95% SP-2401 packed Aroclors 1242, 1254,
1260
U086  2-30 m capillary columns - 2-EC  Individual PCB

congeners were
quantified and summed.




Table 3b Analytical Methodology for Organochlorines and Chlorinated

DB-5 and DB=17

Hydrocarbons. :
Lab GC Column Type Detector
No.
UOOl 30 m SPB-5 column Ni®3 EC
U005 Dual capillary column: for OCs EC
DB-17, 30 m x 0.25 wm 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
U009 Dual capillary DB-1701, DB-1 EC
U0l4 25mx 0.2 mm 63§i EC
HP SE-54 Capillary column
U063 30 m x .25 mm ID DB-1 columm EC
U072  2m x 2 mm ID, 37 SE~30 packing: OCs 63Ni EC
30 m x 0.32 mm fused silica, coating - DB-5: CHs 63Ni EC
U075 30 m DB-5 columm no details given
U079 6'kx 2 mm ID column packed - OCs EC
1.5% sP-2250/1.9% SP-2401
U086 2-30 m capillary columns - EC




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

Reported Value
‘b No. U0OI | e rHETIE X 100
Parameter % Recovery from besién Value % Recovery from
Interlaboratory Median
PCBs ‘ Sample Sample Samplé Sample Sample Sample Sample Sample
T 101 103 102 104 101 103 102 104
Total PCBs 95.3 96.7 109 105 92.3 97.3 104 94.5
Organochlorines Sample Sample Sample Sample Sample Sample Sample Sample
105 108 106 107 105 108 106 107
Hexachlorobenzene 76.3 77.2 - - 100 100 - -
Alpha~BHC 98.1 84.4 - - 109 100 - -
Gamma—-BHC 96.8 83.1 - = 99.4 97.0 - -
Mirex 79.0 75.1 - - 87.0 85.0 - -
p,p' -DDE 88.3 82.8 - - 100 97.6 - -
p,p'-DDD 80.2 71.8 - - 93.7 100 - -
p,p'-DDT 91.7 86.4 - - 102 100 - -
Heptachlor epoxide - - 106 105 - = 102 107
Dieldrin - - 95.1 89.5 - - 97.6 98.7
Alpha-Chlordane - - 87.8 87.5 - - 86.3 83.6
carmma—Chlordane - Co- 78.3 76.3 - - 80.8 76.1
ychlordane - - "NA NA - - NA NA
Chldfinated Sample Sample Sample Sample Sample Sample Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111

1,4-Dichlorobenzene 94,2 96.5 96.1 94.1 99.6 100 100 100
1,3-Dichlorobenzene 92.5 94.9 93.7 91.6 98.9 100 100 100
1,2-Dichlorobenzene 88.9 91.1 89.9 88.0 93.2 100 91.6 92.7
1,3,5-Trichlorobenzene 71.4 72.8 74.1 73.4 100 109 100 100 -
1,2,4-Trichlorobenzene 71.0 73.0 75.0 74.3 77.4 100 93.6 94.3
1,2,3-Trichlorobenzene 74.5 76.0 78.2 77.2 100 110 100 100
1,2,4,5-Tetra-

chlorobenzene NA NA NA NA NA NA NA NA
1,2,3,4-Tetrachloro- ’

benzene 68.8 70.9 75.5 74.8 96.1 103 100 100
Pentachlorobenzene 74.0 77.9 82.4 81.8 94.6 103 96.8 100
Hexachlorobenzene 86.1 86.9 94.5 94.0 100 100 102 109
Hexachloroethane NA NA NA ~ NA NA NA NA NA
Hexachlorobutadiene NA NA NA NA NA NA NA NA
Octachlorostyrene NA NA NA NA NA NA NA NA -

*See Appendix I for an explanation of codes used.




Table 4. 2 Recovery Calculated from the Design Value and the Median.

.b No. U005 - Reported Value . 4,
Design/Median
Parameter % Recovery from Design Value % Recovery from
Interlaboratory Median
PCBs Sample Sample Sample Sample Sample Sample Sample Sample
101 103 102 104 101 103 102 104
Total PCBs 134 142 104 111 130 143 98.4 100

Q£§anochlorines Sample Sample Sample Sample Sample Sample Sample Sample
‘ ' 105 108 106 107 105 108 106 107
Hexachlorobenzene 48.3 50.2 - - 63.3 65.0 - -
Alpha-BHC NRA NRA - - NRA NRA - -
Gamma~BHC 80.3 84.3 - - 82.5 98.4 - -
Mirex 88.4 88.4 - - 97.4 100 - -
p,p ' -DDE 81.7 84.4 - - 92.9 99.5 - -
p,p'-DDD 53.6 53.6 - - 62.6 74.6 - -

" p,p'-DDT 80.6 80.6 - - 89.5 93.2 - -
Heptachlor epoxide = - 83.5 86.1 - - 80.4 88.3
Dieldrin - - 74.4 79.1 - - 76.4 87.2
Alpha-Chlordane - - 98.9 105 - - 97.0 100
Gamma-Chlordane - - 77.7 79.8 - - 80.2 79.6

ychlordane = - 93.9 98.0 - - 85.3 93.9
Chlorinated Sample Sample Sample Sample Sample Sample Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene 82.9 63.2 78.9(T) 72.4(T) 87.7 65.4 82,2(T) 76.9(T)
1,3-Dichlorobenzene 77.7 63.0 69.9(T) 90.9(T) 83.1 66.4 74.6(T) 99.2(T)
1,2-Dichlorobenzene 77.1 67.6 69.6(T) 75.9(T) 80.9 74.2 71.0(T) 80.0(T)
1,3,5-Trichlorobenzene NRA NRA NRA NRA NRA NRA NRA NRA
1,2,4-Trichlorobenzene 125(T) ND ND ND 136(T) ND ND ND
1,2,3-Trichlorobenzene NRA NRA NRA NRA NRA NRA NRA NRA
1,2,4,5-Tetra-

chlorobenzene NRA NRA NRA NRA NRA NRA NRA NRA
1,2,3,4-Tetrachloro-

benzene NRA NRA NRA NRA NRA NRA NRA NRA
Pentachlorobenzene NRA NRA NRA NRA NRA NRA NRA NRA
Hexachlorobenzene ND ND ND ND ND ND ND ND
Hexachloroethane ND ND ND ND ND ND ND ND
Hexachlorobutadiene ND ND ND ND ND ND ND ND
Octachlorostyrene NRA NRA NRA NRA NRA NRA NRA NRA

*See Appendix I for an explanation of codes used.




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

Reported Value
‘ab No. U009 DevzeryMeaTan. X 100
Parameter %Z Recovery from Design Value ' % Recovery from
Interlaboratory Median
PCBs : Sample Sample Sample Sample Sample Séﬁﬁiéd Séﬁﬁlé Sémplé
' ' 101 103 102 104 101 103 102 104
Total PCBs 127 117 122 122 123 118 116 110
Organochlorines Sample Sample Sample Sample Sample Sample Sample Sample
105 108 106 107 105 108 106 107
Hexachlorobenzene 68.7 74.5 - - 90.1 96.5 - -
Alpha-BHC 90.0 93.1 - - 100 110 - -
Gamma—BHC 98.0 98.0 - - 101 114 - -
Mirex 95.8 95.8 - - 105 108 - -
p,p'-DDE 80.6 81.5 - - 91.6 96,1 - -
p,p'-DDD 99.2 101 - - 116 141 - -
p,p'~DDT 102 100 - - 114 116 - -
Heptachlor epoxide - - 65.3 62.8 - - 62.9 64.4
Dieldrin - - 91.6 90.2 - - 94.0 99.5
Alpha-Chlordane : - - 103 106 - - 101 101
amma-Chlordane - - 96.9 100 - - 100 100
xychlordane - - 150 144 - - 137 139
Chlorinated Sample Sample Sample Sample Sample Sample Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene NRA NRA NRA NRA NRA NRA NRA ~ NRA
1,3-Dichlorobenzene NRA NRA NRA NRA NRA NRA NRA NRA
1,2-Dichlorobenzene NRA NRA NRA NRA NRA NRA NRA  NRA
1,3,5-Trichlorobenzene 25.2 23.0 32.2 29.4 35.3 34.3 43.5 40.0
1,2,4-Trichlorobenzene 47.1 41.9 53 46.3 51.3 57.3 66.1 58.8

1,2,3-Trichlorobenzene 61.1 54.8 70.2 59.0 82.0 79.1 89.8 76.3
1,2,4,5-Tetra~

chlorobenzene 45.8 38.7 38.4 33.8 83.8 63.1 68.2 56.4
1,2,3,4-Tetrachloro-

benzene 71.6 66.9 87.1 76.9 100 97.1 115 103
Pentachlorobenzene 82.5 73.0 85.1 73.6 105 96,8 100 90.1
Hexachlorobenzene 72.4 65.6 92.7 75.9 84.1 75.6 100 88.1
Hexachloroethane 93.0 81.0 81.4 74.8 98.4 81.8 89.1 81.8
Hexachlorobutadiene 91.3 81.0 90.3 82,2 97.0 85.7 94.4 89.7
Octachlorostyrene 69.7 61.6 87.2 70.5 84.5 71.6 98.9 85.6

- *See Appendix I for an explanation of codes used.



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

.5b No. U014 Reported Value . ,,,
Design/Median
%Z Recovery from Design Value % Recovery from
Parameter . Interlaboratory Median
PCBs Sample Sample Sample Sample Sample Sample Sample Sample
101 103 102 104 101 103 102 104
Total PCBs 135 125 131 130 131 126 124 117
Oggagochlorines_ Sample Sample Sample Sample Sample Sample Sample Sample
o - 105 108 106 107 105 108 106 107
Hexachlorobenzene 96.5 96.5 - - 127 125 = -
Alpha-BHC NA NA - - NA NA - -
Gamma-BHC 100 100 - - 103 117 - -
Mirex 138 138 - - 152 156 - -
p,p' =DDE 89.8 92.5 - - 102 109 - -
p,p'~DDD 107 109 - = 125 152 - -
p,p ' =DDT 102 102 - - 114 118 - -
Heptachlor epoxide - - 152 162 - - 146 166
Dieldrin ‘ - - 100 100 - - 103 110
Alpha-Chlordane - - 105 105 - - 103 100
mma—-Chlordane - - 106 106 - - 110 106
ychlordane - - NA NA - - NA NA
Chlorinated Sample Sample Sample Sample Sample Sample Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene 118 118 132 125 125. 123 137 133
1,3-Dichlorobenzene 116 116 133 119 124 122 142 130
1,2-Dichlorobenzene 114 124 120 120 120 136 123 127
1,3,5-Trichlorobenzene NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 115 115 100 100 125 158 125 127
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA NA
1,2,4,5-Tetra- '
chlorobenzene NA NA NA NA NA NA NA NA
1,2,3,4-Tetrachloro-

' benzene NA NA NA NA NA NA NA NA
Pentachlorobenzene NA NA NA NA NA NA NA “NA
Hexachlorobenzene 96.5 116 . 129 129 112 133 139 149
Hexachloroethane 99.8 125 166 166 106 126 182 182
Hexachlorobutadiene 141 141 135 135 150 150 141 147
Octachlorostyrene NA NA NA NA NA NA NA NA

*See Appendix I for an explanation of codes used.




Table 4. I Recovery Calculated from the Design Value and the Medianm.

‘b No. U063 Reported Value . ,,,
Design/Median

Z Recoveryiffomibesign Value

% Recovery from

Parameter Interlaboratory Median
PCBs Sample Sample Sample Sample Sample Sample Sample Sample
101 103 102 104 101 103 102 104
Total PCBs 83.7 84.4 95.6 99.4 81.0 85.0 90.5 89.5
Organochlorines Sample Sample Sample Sample Sample Sample Sample Sample
- ) 105 108 106 107 105 108 106 107
Hexachlorobenzene 72.2 132 - - 94.7 171 = -
Alpha-BHC 469 83.6 - - 521 99.1 - -
Gamma~BHC 123 84.7 - - 123 98.8 - -
Mirex 425 75.5 - - 469 85.4 - -
p,p'-DDE 87.6 73.5 s - - 99.6 86.7 - -
p,p'~-DDD 90.9 71.2 - - 106 99.2 - -
p,p'=DDT 102 60.1 - - 114 "69.5 - -
Heptachlor epoxide - - 691 95.4 - - 665 97.9
Dieldrin - = 2142 91.2 - - 2198 101
Alpha-Chlordane - - 297 113 - - 291 108
mma-Chlordane - - 124 104 - - 128 103
ychlordane - - 117 109 = - 106 104
Chlorinated Sample Sample Sample Sample Sample Sample Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene 95.0 NA 80.3 79.6 100 NA 83.6 84.6
1,3-Dichlorobenzene 119 NA 65.9 64.1 128 - NA 70.4 69.9
1,2-Dichlorobenzene 146 NA 104 94.9 153 NA 106 100
1,3,5-Trichlorobenzene 139 NA 90.3 89.1 195 NA 122 121
1,2,4-Trichlorobenzene 131 NA 85.3 83.3 142 NA 106 106
1,2,3-Trichlorobenzene 107 NA 82.4 77.9 144 NA 105 101
1,2,4,5-Tetra- .
chlorobenzene 49.0 NA 46.4 46.9 89.6 NA 82.4 78.3
1,2,3,4-Tetrachloro- .
bénzene 117 NA 70.1 68.0 164 NA 92.8 90.9
Pentachlorobenzene 17526 NA 10736 10270 22399 NA 12611 12562
Hexachlorobenzene 81.7 NA 44,5 41.7 94.8 NA 48.1 48.4
Hexachloréethane NA NA NA NA NA NA NA NA
Hexachlorobutadiene » NA NA NA NA NA NA NA NA
Octachlorostyrene NA NA NA NA . NA NA NA NA

* See Appendix I for an explanation of codes used.
**See Appendix III for revised results.




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

‘b No. U072 Repqrted Value _ ;40
Désign/Median
% Recovery from Design Value % Recovery from
" Parameter Interlaboratory Median
PCBs Sample Sample Sample Sample Sample Sample Sample Sample
101 103 102 104 101 103 102 104
Total PCBs ' 107 101 119 119 . 103 113 101 107
Organochlorines Sample Sample Sample Sample Sample Samplée Sample Sample
105 108 106 107 105 108 106 107
Hexachlorobenzene 85.3 79.3 = - 112 103 - -
Alpha-BHC 84.4 90.5 - - 93.6 107 - -
Gamma=-BHC 91.6 86.7 - - 94.0 101 - -
Mirex 90.8 92.1 - - 100 104 - -
p,p'-DDE 90.6 90.8 - - 103 107 . - -
p,p.'-DDD 85.5 88.7 - - 100 123 - -
p,p'-DDT 88.2 87.6 - - 98.0 101 - -
Heptachlor epoxide - = 102 99.5 - - 98.4 102
Dieldrin - - 99.8 100 - - 102 110
Alpha-Chlordane - - 101 100 - - 99,2 95.6
amma=-Chlordane - - 102 101 - - 105 101
ychlordane = - 103 100 - - 93.9 95.9
Chlorinated Sample Sample Sample Sample Sample Sample Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene 102 118 109 105 108 123 113 112
1,3-Dichlorobenzene 94.5 105 101 97.9 101 111 108 107
1,2-Dichlorobenzene 102 114 98.1 98.1 107 125 100 103
1,3,5-Trichlorobenzene 106 122 102 111 148 182 137 151
1,2,4~Trichlorobenzene 113 128 115 115 123 175 143 146
1,2,3-Trichlorobenzene 111 115 106 - 111 148 167 135 143
1,2,4,5-Tetra- ‘
chlorobenzene 99.0 109 99.3 99.3 181 177 176 166
1,2,3,4-Tetrachloro- ,
benzene 112 123 105 109 157 178 140 145
Pentachlorobenzene 106 117 105 105 136 155 123 128
Hexachlorobenzéne 91.7 97.5 96.5 96.5 107 112 104 112
Hexachloroethane 96.0 103 99.7 99.7 102 104 109 109
Hexachlorobutadiene 97.0 108 101 101 103 114 106 110

- Octachlorostyrene 94.7 101 99.4 96.2 115 117 113~ 117




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

‘b No. U075 Reported Value _ .,
Design/Median
N ' % Recovery from Design Value % Recovery from

Parameter Interlaboratory Median
PCBs ' 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 Sample Sample Sample Sample Sample Sample Sample Sample

105 108 106 107 105 108 106 107

Hexachlorobenzene 84.9 54.1 - - 111 70.0 - -
Alpha-BHC NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Gamma=BHC NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Mirex NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
p,p'-DDE NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
p,p'-DDD NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
p,p'=DDT NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Heptachlor epoxide NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Dieldrin NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Alpha-Chlordane NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
mma-Chlordane NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
ychlordane NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Chlorinated Sample Sample Sample Sampiéwuéaﬁpie .S§mple Sample Sample

Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
1,3-Dichlorobenzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
1,2-Dichlorobenzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP

1,3,5-Trichlorobenzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
1,2,4-Trichlorobenzene  NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
1,2,3-Trichlorobenzene  NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
1,2,4,5~-Tetra~

chlorobénzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
1,2,3,4-Tetrachloro-

benzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Pentachlorobenzene NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Hexachlorobenzene 88.8 . 86.9 83.7 86.2 103 100 90.3 100
Hexachloroethane NAPP NAPP NAPP NAPP NAPP NAPP NAPP NAPP
Hexachlorobutadiene NAPP NAPP ~ NAPP NAPP NAPP NAPP NAPP NAPP
Octachlorostyrene 100 101 89.1 87.8 121 117 101 107

*See Appendix I for an explanation of codes uséd.



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

‘b No. U079 Reported Value _ ;.4
Design/Median
% Recovery from Design Value % Recovery from
Parameter Inteilaboratory Median
PCBs Sample Sample Sample Sample Sample Sample Sample Sample
101 103 102 104 101 103 102 104
Total PCBs 103 99.3 106 112 100 100 100 101
Organochlorines Sample Sample Sample Sample Sample Sample Sample Sample
105 108 106 107 105 108 106 107
Hexachlorobenzene 91.7 103 - - 120 134 - -
Alpha-BHC NA  NA = - NA NA - -
Gamma-BHC 104 105 - - 107 - 122 - -
Mirex NA NA - - NA NA - -
p,p'-DDE 94.3 94.3 - - 107 111 - -
p,p'-DDD NA NA - - NA NA - -
p,p'-DDT 75.6 84.3 - - 84.1 97.5 - -
Heptachlor epoxide - - NA NA - - NA NA
Dieldrin - - NA NA - - NA NA
Alpha-Chlordane - - NA NA - - NA NA
amma—Chlordaie - - NA NA - - NA NA
xychlordane = = NA NA - - NA NA
Chlorinated Sample Sample Sample Sample Sample Sample - Sample Sample
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA
1,3,5-Trichlorobenzene NA NA NA NA NA NA NA NA
1,2,4~Trichlorobenzene NA NA NA NA NA NA NA NA
1,2,3-Trichlorobenzene NA NA NA NA NA NA - NA NA
1,2,4,5-Tetra-
chlorobenzene NA NA NA NA NA NA NA NA
1,2,3,4-Tetrachloro-
benzene NA NA NA NA NA NA NA NA
Pentachlorobenzene NA NA NA NA NA NA NA NA
Hexachlorobenzene NA NA NA NA NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA
Hexachlorobutadiene NA “NA NA NA NA . NA " NA NA
Octachlorostyrene NA NA NA NA NA NA NA NA

~ *See Appendix I for an explanation of codes used.



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

: Reported Value
‘ab No. U086 e X 100
- % Recovery from Design Value 7 .2A§écovery from
Parameter Interlaboratory Median
PCBs Sample Saﬁplé” Sampie Sample Sample Sample Sample Sample
101 103 102 104 101 103 102 104
Total PCBs 86.0 85.3 83.3 94.4 83.2  85.9 78.9 85.0
Organochlorines Sample Sample Sample Sample Sample Sample Sample Sample
105 108 106 107 105 108 106 107
Hexachlorobenzene " 54,1 59.8 - - 70.9 77.5 - -
Alpha-BHC 64.9 72.5 - - 72.0 86.0 - -
Gamma=BHC 76.3 76.3 - - 78.4 89.0 = =
Mirex 66.3 64.5 - - 73.0 72.9 - -
p,p'-DDE - 67.3 85.3 - - 76.5 101 - -
p,p'-DDD 31.7 37.7 - - 37.1 52.5 - =
p,p'-DDT 70.7 86.4 - - 78.6 100 - -
Heptachlor epoxide - - NA NA .- - NA NA
Dieldrin - - NA NA - - NA NA
Alpha-Chlordane - - NA NA - - NA NA
amma~Chlordane ‘ - = 85.9 . 83.8 - - 88.6 83.7
ychlordane - - NA NA - - NA NA
Chlorinafed . Sample Sample Sample Sample Sample Sample Sample Séﬁpie
Hydrocarbons 109 112 110 111 109 112 110 111
1,4-Dichlorobenzene 61.2 56.3 72.4 72.4 64.7 58.3 75.3 76.9
1, 3=Dichlorobenzene 57.7 59.9 64.3 64.3 61.8 63.1 68.7 70.2
1,2-Dichlorobenzene 58.1 61.0 69.6 69.6 60.9 66.9 71.0 73.3

1,3,5-Trichlorobenzene 61.0 61.0 68.8 68.8 85.5 91.2 92.8 93.6
1,2,4=Trichlorobenzene 55.0 60.0 66.7 63.3 60.0 82.2 83.2 80.3
1,2,3-Trichlorobenzene 62.5 62.5 64.1 64.1 83.9 90.3 82.0 83.0
1,2,4, S-Técra-

chlorobenzene 60.4 61.4 66.2 72.8 110 100 118 122
1,2,3,4=Tetrachloro- '

benzene 58.2 59.2 63.3 64.6 81.3 86.0 83.8 86.4
Pentachlorobenzene 61.9 61.9 64.9 66.2 79.1 82.0 76.2 81.0
Hexachlorobenzene 59.8 59.8 66.9 69.5 69.5 69.0 72.2 80.6
Hexachloroethane 92.2 94.8 83.1 83.1 97.6 95.6 90.9 90.9
Hexachlorobutadiene 64.6 66.7 67.4 66.0 68.7 70.5 70.4 72.1
Octachlorostyrene

70.2 71.2 76.9 76.9 85.1 82.7 87.3 93.4

*See Appendix I for an explanation of codes used.
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Table 6

Hexachlorobutadiene

Summary of laboratory results based on the I recovery of the
design value. (See page 5).
Lab Parameter Comments
No.
- U001 p,p'-DDD Sample 108 - low
1,3,5-TCB Samples 109,112,110,111 - low
1,2,4-TCB Samples 109,112,110,111 - low
1,2,3-TCB Sample 109 - low
1,2,3,4-TeCB Samples 109,112,111 - low
Pentachlorobenzene Sample 109 - low
U005 Total PCB Samples 101,103 - high
Hexachlorobenzene Samples 105 - v.low; 108 - low
p,p'-DDD Samples 105,108 - low
Dieldrin Sample 106 - low
1,4-DCB Samples 112,111 - low
1,3-DCB Samples 112,110 - low
1,2-DCB Samples 112,110 - low
1,2,4-TCB Samples 109 - high; 112,111,
110 - ND
Hexachlorobenzene ND all 4
Hexachloroethane . ND all 4
Hexachlorobutadiene ND all 4
U009 Total PCB Sample 101 - high
Hexachlorobenzene Samples 105,108 - low
Heptachlor epoxide Samples 106,107 - low
Oxychlordane Samples 106 - v.high; 107 -
high
1,3,5-TCB Samples 109,112,110,111 - v.low
1,2,4-TCB Samples 109,112,111-v.low; 110
- low
1,2,3=TCB Samples 109,112,110,111 - low
1,2,4,5-TeCB Samples 109,112,110,111 - v.low
1,2,3,4-TeCB Samples 109,112 « low
Pentachlorobenzene Samples 112,111 - low
Hexachlorobenzene Samples 109,112 - low
Hexachloroethane Sample 111 - low
Octachlorostyrene Samples 109,112, 111 - low
vo0l4 Total PCB Samples 101,103,102,104 - high
Mirex Samples 105,108 - high
Heptachlor epoxide Samples 106,107 - v.high
1,4-DCB Samples 110,111 - high
1,3-DCB Sample 110 - high
Hexachlorobenzene Samples 110,111 - high
Hexachloroethane Samples 112 - high; 110,111 -

v.high
Samples 109,112,110,111 - high



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

Lab Parameter Comment s

No.

U063 Hexachlorobenzene Samples 105 - low, sample 108 -

high
a-BHC Sample 105 - v.high (469%)
Mirex Sample 105 - v.high (425%)
p,p' ~DDE Sample 108 - low
p,p'-DDD Sample 108 = low
p,p ' -DDT Sample 108 - low
Heptachlor epoxide Sample 106 - v.high (691%)
Dieldrin Sample 106 - v.high (2142%)
a-chlordane Sample 106 - v.high (297%)
1,3-DCB Samples 110,111 - low
1,2-DCB, 1,2,4-TCB and Sample 109 - high
1,3,5-TCB
1,2,4,5-TeCB Samples 109,110,111 - v.low
1,2,3,4-TeCB Samples 110,111 - low
Pentachlorobenzene Samples 109,110,111 - v.high
(>10,000%)

Hexachlorobenzene Samples 110,111 - v.low

U072 1,2,4-TCB Sample 112 - high

U075 Hexachlorobenzene Sample 108 - low
(only 4 parameters analyzed)

U079 No chlorinated hydrocarbons analyzed

U086 Hexachlorobenzene Sanmples 105,108 - low
a-BHC Samples 105,108 - low
Mirex Samples 105,108 - low
p,p'-DDE Sample 105 - low
p,p'~DDD Samples 105,108 - v.low
p,p'-DDT Sample 105 - low

1,4-DCB, 1,3-DCB,1,2-DCB,

1,3,5-TCB, 1,2,4-1CB,

1,2,3-TCB, 1;2,4,5-TeCB,

1,2,3,4-TeCB, PeCB, HCB
And Hexachlorobutadiene
Octachlorostyrene

Samples 109,112,110,111 - low

Samples 109,112 - low




APPENDIX I

€lossary of Terms

(1) Ranking

Ranking is a non—parametri§ 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 labofatory with
a score lower than 14 is identified as biased low. Similarly, a
laboratory with a total rank higher than 52 is biased high. 1In 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 ramk close to
the median. Therefore, ranking aléne 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 mnot influenced by a moderate number
of extreme values. By this flagging iecbnique, 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 fof 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 1is used as.BAE.' For samples whose medians
are at or below LLBAE, the results areheValuated according to the

following formulae:



Absolute difference between

N

BAE : acceptable
sample and median results

Absolute diffence between

BAE < 1.5 x BAE : Horl

In-

sample and median results
Absolute Aifference between

> 1.5 x BAE : VH or VL
sample and meédian 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 augmeéented BAE is used instead of BAE,

For futher discussion on this evaluation technique, please refer

to the original paper by Clark.

- NA: not analyzed
NRA: not routinely analyzed
N or ND: not detected

NAPP: not applicable



Bias:

’

A set of results ig said to biased when the set exhibits a
fendency to be either higher or lower than some étandard -
the standard which has been used in the analysis of our
studies thus far has been the performance of all other
participating laboratories. The fanking procedure employed
in testing for bias is described in W.J. Youden's paper,

"Ranking Laboratories by Round-Robin Tests from Precision

Measurement and Calibrationm, H.H. Ku, Editof, NBS Special

Publication 300 - Volume 1, U.S. Government Printing Office,
Washington, D.C., 1969. In this paper, Youden establishég
the rationale for evaluating laboratories' performance by
ranking results. In our use of the procedure there is about
1 chance in 20 of deeming a set of results biased wﬁen in

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

A ™" 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 beé used in the units used in reporting.

The "T" code is used with values between the Criterion of
Detection and the "W" value. The Criterion of Detection is

commonly thought of by many as the limit of detection.



APPENDIX II1

UGLCC INTERLABORATORY PERFORMANCE EVALUATION STUDY

(M-1 PCBs, OCs and CHs in AMPULES

FINAL DATA SUMMARY




UPPER GREAT LAKES CONNECTING CHANNELS

QM-1: PCBs IN AMPULES
Pa:t I

FINAL DATA SUMMARY



DATA SUMMARY

ANALYSIS OF TOTAL PCBs » OCs AND CHg

PRINTOUT PREPAREDE B8€/09/15,
PARAMETERS TOTAL PCB

SAMPLE RESULTS

o 101 102 103
LAS . |
uoo1 1430, 197, 1650,
ucos 2010. 187, 2}30.
TOLE] 13500, 220, 1760,
uo1% 2030, 235. 1870,
UoE3 125 6. 172, 1265,
ugz2 1600, 214, 1513,
uo75 1171, 156, 1340,
un79 155 0. 130, 1430,
uosh6 1290. 150, 1251,
TOTAL L28S REPORTING 9 9 9
TOTAL LABS USED 9 9 9
MEAN ~ 1581.8%889 191.22222 1565.22222
STD DEV 329, 75841 28.,77837 23,4 40354
MEDIAN 1550, 00000 190.00000 1490.00000

oA NN RN

LT L LM e e e iy et S W S Tk T D W A o it By e v WA @ W P in W v oy e e o

PG /UL

104
29,
00«
20.
34,
79
14,
£9,
01.
70,

9

9

156,22222

24,1197

200,00000

PAGE 1



UPPER GREAT LAKES’CONNEGTING CHANNELS

QM-1: ORGANOCHLORINE PESTICIDES IN AMPULES
Part I

FINAL DATA SUMMARY



DATA SUMMARY : PAGE 2

ANALYSIS OF TOTAL PCBs 4 0Cs AND CHs

PRINTOUT PRZPAREDS 86/03/15, |
PAFAMETERS HCB PG/UL

SAMPLE RESUWTS

. 105 10€ 107 108

LAB

uoo1 39.5 N N 4040

L0o5 25. N N 26,

U009 35.8 38.6

UD1é 50, 50,

UDE3 37,4 683

Ugs2 4,2 5101

uo75 b, N 28

U073 47,5 N N £346

uoes 2¢€. N 31,
TOTAL LABS REPORTING 9 9 9 9
TOTAL LABS USED 9 0 0 9
MEAN 39. 02222 0.00000 0400000  4i.83bbb
STD DEV 8.49011 0.00000 9.00000  13.59872
MEDIAN 39,50000 000000 0.00000  40,00000

T A A R e W ey W v W




DATA SUMMARY

ANALYSIS OF TOTAL PCBs » OCs ANC CHs

_ PRINTOUT PRZIPARED? 86/03/15.
PARAMETERS ALPHA=-BMC

SAMPLE RESUWLTS

o 105 106 107

LEB ‘ |

uoD4 25,7 N N

U003 2306

U063 12 3¢

uo72 22.1

o6 17. N N
TOTAL LABS REPORTING 5 s 5
TOTAL L&BS USED 5 0 0
MEAN 42.28000 0.00000 8. 00000
STD DEV 45.23789 0.00000 0.00000
MEDIAN  23,60000 0.00000 . 0.00000

T T A O P 4 . W T M S AW B e Rt W At P TR D L 4 4rn e M e am g g

PG /UL

108

e e o0 00
LYV ¥ o1 2

- NN
O EN

5

5
22,22000
2:06734
22,10000

PAGE3



DATA SUMYARY PAGE4

ANALYSIS OF TCTAL PCBs OCs " AND CHs

PRINTOUT PREPAREDS EE/03/15. |
PARAMETERS GAMMA=BHC PG/UL

SAMPLE RESWTS

105 10€ 107 108

LAB

uooi 24,1 N N 20.7

ueos 200 N N 21.

ueo9 2hels 4.k

udis 25 25,

Upe3 30.7 _ 21.1

uoz72 22.8 v 21.6

uoz9 2E.9 N N 26.1

voes 1S, N N 19.
TOTAL LABS REPORTING 8 8 8 8
TOTAL LABS USED 8 0 0 8
MEAN _ 23.98750 0.00000 g, 00000 22. 38250
STD DEV 362745 0.00000 0.00000 2.48362
MEDIAN 24, 25000 8.,00000 0.00000 21,3%000

e e, A P v W AR T A S T S D e W S B e T A% W ey e = e e P, Bl M = m e e e s e pih e anews e e e et ey S me s hoies we s g Lo e me e o -



DATA SUMMARY

PLGES

ANALYSIS OF TOTAL PCB% 9 OCs ANDC CHs

PRINTOUT PRZPAREDE 56703715
PARAMETERS MIREX

SAMPLE RESULTS

o 105 10€ 107

LaB

uoot 42,9 N N

U005 48, N N

ugod 52,

U1 75,

uge3 231.

uo72 43,3 "

uses 36. N N
TOTAL LASS REPORTING 7 7 7
TOTAL LABS USED 7 0 0
MEAN 764 31429 0.00000 0. 00000
STD DEV 69027458 0.00000 0.00000
MEDIAN £9.30000 0.00000 0.00000

PG/UL

108
40.8
4B
524
7.
41.0
50.0
35,

7

7
48,82857
13.00022
48.00000



DATA SUMNARY

ANALYSIS OF TOTAL PCBSs s OCs AND CHs

PRINTOUT PREPAREDS 86703/15,

PARAMETERS P4P =DDE

SAMPLE RESULTS

105 10¢€

LEB

Ugoi 98. 4 N

ugos 91. N

ueo9 89.8

Ug1s4 100.

uge3 5706

ugre 100.9

Lo79 105, N

uodce 75, N
TOTAL LABS FEPORTING 8 8
TOTAL LABS USED 8 0
HEAN 94.71250 0.00000
STD DtV 9.41510 0.00000
MEDIAN 98. 00000 0.00000

R e B i

2Z

PG/UL

107 108
Q2.2
=178
90.8
103,
81,2
101.2
105,
95,
8 8
i 8
0.,00000 95,38750
0.00000 7.5E294

0.00000 94,50000

et N L

PAGE 6



F
>
@

cceccaca
(=11~ 1—JF—1-1-.}
O N OO

DATA SUMMARY

ANALYSIS OF TOTAL PCBB8 » DCes AND CHs

PRINTCUT PREPAREDS 86703715,
PARAMETERS P,P =DDD

SAMPLE RESWTS

O NWE WUl

TOTAL LABS FEPORTING 7

TOTAL LABS USED

MEAN
STD DEV
MEDIAN

105 10¢€ 107
L0, 4 N N
27 N N
5 0.
S4.
45,8
43.1
16. N N
7 7
. ¢ 0 0
39,47143 0.00000 000000
13, L31E4L 0,00000 0.00000
43.10000 0.00000 0. 00000

PG/UL

108
36,2
27,
51,
sg.g
3017
19,

7

7
38,40000
12.8 44k
36.,20000

PAGE 7




DATA SUMMARY | | PAGE 8

ANALYSIS OF TCTAL PCBs o OCs AND CHs

PRINTOUT PREPARED: 86/03/715,
PARAMETERSE P,P+=DDT PG/UL

SAMPLE RESWTS

P 10¢ 10¢ 107 108

LAB

upoi 46,7 N N 44,0

U005 L. N N L1,

U003 52, 51,

U014 52, 52,

U063 5201 30,

vo72 L, 9 4h4e6

uo79 38:5 N N £2.9

uoes 36. N N P
TOTAL LABS REPORTING 8 8 8 8
TOTAL LA8SS USED 8 0 0 8
MEAN 45.40000 0.00000 0.00000 43.7€250
STD DEV 6o 42851 0.00000 0.00000 6.57570
MEDIAN %5.80000 0.00000 0,00000 44, 00000




DATA SUMMYARY "PAGE 9

ANALYSIS OF TCTAL PCBs y OCs AND CHs

PRINTOUT PREPAREDET 8E/03715.
PARAMETER® HEPTACHLOR EPOXIDE : PG/7UL

SAMPLE RESULTS

108 10€ 107 108

LAB

yoo4 N 41.7 1.3 N

ugos N 33. e N

upoo 25.8 2448

U01d 60. be

UgE3 273, 37.7

U072 4004 32,
TOTAL LABS REPORTING 6 6 6 €
TOTAL LABS USED 0 6 6 0
MEAN 0.00000 78.98333 40.18333 0.00000
STD DEV 0. 00000 95,73347 13, 04077 0.00000

MEDIAN 0.00000 41,05000 33i.50000 0.00000

. . —— - — g AP - - S o s s ste Was s » ban =s Azt rh e Pam s d st e et o tm e sisesm e e sin




DATA SUM4ARY PAGE 10

ANALYSIS OF TCTAL PCBs » OCs AND CHs:

PRINTOUT PREPAFZDS 86/03/15, |
PARAMETER? DIELDRIN - PG/UL

'SAMPLE RESULTS

. 105 10€ 107 108

LAB

uoot N 4049 33.5 N

U805 N 32: 350 N

uooa 39.4 33.8

U016 43, 43,

UDE3 921, 33.2

uar2 6229 b3:0
TOTAL LABS REPORTING 6 6 6 6
TOTAL LABS USED 0 - 6 6 0
MEAN | 0.00000 186.53333  33.41€€7 0.00000
STD DEV 0.00000 359.83648 3.35524 0.00000
MEDIAN | 0. 00000 41.90000  32.00000 0.00000

N e e, ot i A o o o A W WD o 3 g Vo oy s n e e o ot e an o a am m e el



LAs

cCcccca
00000

2

&
7

NW & OV

ANALYS{S OF TOTAL PCBS , OCs

105

TOTEL L8BS REPORTING 6

TOTAL LA3S USED

MEAN
STD DEV
MEDIAN

EEETIE IS PR

0.,00000
0. 00000

0.00000

DATA SUMMARY

PRINTOUT PREPAREDS
PARAMETERS ALPHA-C HLORDANZ

SAMPLE RESULTS

10€
4642
2.
S56.0
55«
156.
5361
6
6
59.38 333
42.54550
53.55000

86709715,

AND CHs

PG /UL

107 108
4500 N
55, N
558
554
5342
52.6
6 6
6 0
53,93333 0.00000
543200 0.00000
55,00000 0.00000

PAGE 14



ceacecca
[—]=T—]~T—T=T-
NN OO
OVNW & WV

TOTAL LABS REPORTING

2Z

N

TOTAL LABS USED

MEAN

STD DEV
MEDIAN

S . A . m | - v BT S m. e Pr3_ e B e i yyr A g . . S~ S Gy A — " W mi -y - - v p-_m ey, w teme e S e awa vy = an

ANALYSIS OF VTOTAL PCBs 4 OCs

DATA SUMMARY

PRINTOUT PREPARED?
PARAMETERS GAMMA-CHLORDANE

105

0
0.00000
0.00000
0.00000

7

106.
38.3
38.
L7 o4
52
607
50,0
42
7
7
46,91425
8,20049
47 40000

SEMPLE RESULTS

AND CHs
86709715,
PG/UL
107 106
37,3 N
33, N
43,0
52
50.7
L3, 4
4l N
7 7
7 0
k5448571 0.00000
5e¢14395 0.00000
43,00000 0.00000

PAGE12



DATA SUMMARY , PAGE 13

ANALYSIS OF TOTAL PCBs » 0OCs AND CHs

’ PRINTOUT PREPAREDE 86709715,
PARAMETERS OXYCHLORDANE PG/UL

SAMPLE RESWLTS

e 105 10€ 107 108

LAB

ugos N 23. 2k, N

Leo9 36, 35. &

ueoe3 2846 2546

ugr2 25, 245
TOTAL LABS REPORTING L 4 ' 4 4
TOTAL LABS USED 0 4 4L .0
MEAN 0.00000 28 .42500 27.62500 0.00000
STD DEV 0. 00000 6.03787 5030432 0.000080
MEDIAN 0. 00000 26.95000 25-,55000 0.00000




UPPER GREAT LAKES CONNECTING CHANNELS

QM-1: CHLORINATED HYDROCARBONS IN AMPULES
: Part II1

FINAL DATA SUMMARY



DATA SUMMARY : PAGE 14

ANALYSIS OF TOTAL PCBs o OCs AND CHs

PRINTOUT PREPAREDS B86/03/15,
PARAMZTERS 1,4-DICHLOROBENZENE PG/UL

SEMPLE RESWLTS
109 110 111 112

LAB |
uoot g54 146 3 78

ugo5 84 0. T 120, T itae el%:

Uo1d 1200. 200. 130, 1200,

U063 96 2. 122, 1o

U072 1030, je8. 0. 1200,

vk 6 620, 0. . 570,

' TOTAL LABS REPORTING 6 6 6 6
TOTAL LABS USED 6 5 5 5
MEAN 934.33333 148.560000 144.80000 917.60000
STD DEV 194, 20985 35.76031 31.83566 300.42102
MEDIAN 958, 00000 146.00000 143.00000 978.00000

T L B S L W A O A T e 7 A WY T Y . W Sy e S QS s @6 o W £ T 5 AL e o 7% e i o e mevibn i vy W e it ety i st m e e ee s



N et e A P amt o e v - e - .

LAB

ccococacc
DOO0me
DI A D
NN &Ik

TOTAL LABS REPO
TOTAL LABS USED
MEAN

STD DEV

MEDIAN

ANALYSIS OF TCTAL PCBs o OCs
PRINTOUT PREPAREDS 86/03/15.
PARAMETERS 1,3-DICHLORCBENZENE PG/UL
SAMPLE RE SULTS
109 110 111 112

8e 1. 134, 131, 9p3,

7400 T 100, T 130, 600e
1100+ 190, i70. 1100,
1137, a3 9145

300, 145, 140, 1000.

550, 924 32+ 5704
RTING 6 6 6 6

6 5 5 5

884, 66667 131.06000 124092000 834.60000

220, 55355 40.47799  33.50570 238.4S696

830,50000 134.00000 431,00000 903,00000

DATA S

UMSARY

— e . TBA . . T i i S o G Y W SN G SED NE W A M e e S W - . G . S - S G T pe - eies

AND CHs



DATA SUMMARY  PAGE16

ANALYSIS OF TOTAL PCBs 4 OCs AND CHs

‘ PRINTOUT PREPAREDS 86/09/15,
PERAMETERS 1,2-DICHLORCBENZENE PG /7UL

SAMPLE RESUWTS

o 105 110 111 112

LAB

uoot 933, 142, _ 133, 957,

U005 810 T 110, T 120, 710.

UDik 1200. 130, 130, 1300,

U063 1529, 165, 150,

ug?? 107 0, 155, 155, 1200,

usced 610, 110. . 6l
TOTAL LABS REPORTING 6 6 6 €
TOTAL LABS USED 6 5 5 5
ME AN 1025, 33333 152.40000 145.80000 961.40000
STD DEV 320.49316 29,51779 23.89118 290.73149

MEDIAN iooi1.50000 155.00000 150. 00000 957.00000

I S vy = e o W, . o v v~ g . -——




ANALYSIS OF TCTAL PCBs o OCE

DATA SUMMARY

AND CHs

. PRINTOUT PREPAREDT 86/09/15¢
PARAMETERS 1,3,5-TRICHLORD BENZENE PG /UL
SAMPLE RESWLTS
o 1095 110 111 112

Las

ugot 152, 23.7 23,5 155,

Ugoa E3.7 1043 3ob 4849

U063 2960 2809 2305

uneé 130, 22. 22. 130.
TOTAL LABS REPORTING 5 5 5 5
TOTAL LABS USED 5 5 5 4
MEAN 171.34000 23.48000 23.76000 146,47500
STD DEV 92.65758 846553 3461338 E7.0E728
MEDIAN 23.70000 23.50000 142.50000

S e S o - o —

152. 00000

. - e Y™ ev e wm m e e vyt ¢

PAGE 17
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LAB

ccceccce
O000ONS
O~NN» QA0
OYIIW £0 Ik

DATA SUM“ARY

ANALYSIS OF TCTAL PCBs 9 0Cs AND CHs

PRINTOUT

TOTAL .LABS REPORTING 7

TOTAL LABS USED

MEAN
STD DEv
MEDIAN

T T T S ey = . My AT A . . 0 . ST . T Wiy S . TGP D o Y- PP o s B b e T Y L vwn moa e moeges

6
177, 03333
70634036
163.50000

PREPAREDS

SAMPLE RESWTS
110

N 2295 .
15.9
gn.
$5:8
20,
7
6
24,75000
6.77153
24,05000

86703715,
PARAMETERS 1,2,4=-TRICHLORIBENZENE

111
22,3
13.9
30,
25.0
3405
13,
7
6
2L,11€667
Tebbbiy
23.65000

PG/UL
112
146,
83,7
230.
255,
120.
7
5
166,94000
72.37580
146,00000

PAGE18



DATA SUMMARY

ANALYSIS OF TCTAL PCBs s OCs AND CHs

‘ PRINTOUT
PARAMETERS 1,2,3-TRICHLOROBENZENE

= 109
LAB
uoo1 155,
LE] 127:1
U063 223.
uoa72 230,
U086 130,

TOTAL LA3S REPORTING 5

TOTAL LABS USED 5
NEAN 17 3. 02000
STD DEV 50, 07197
MEDIAN 155.00000

PREPAREDS 86703715,

SAMPLE RESULTS
110

2404
219
25,
33.0
20,
5
5
25400000
4.98648
24,40000

24426000
be 27240
24.10000

PG/UL

160.47500
56.0€041

144,00000

PAGE 19



LA

ccca

0
0
0
0

N

DATA SUMMARY

ANALYSIS OF TCTAL PCEBs ¢ O0Cs AND CHs

PRINTOUT PREPAREDS

Caoprs
- OO
e o0 0

(17

TOTAL LABS REPORTING &
TOTAL LABS USED

MEAN
STD DEV
MEDIAN

4
64, 20000
24. 68724
55.,25000

T T L LY Y A oy e

SAMPLE RESULTS

110

(=10 1Y)
® 0o ¢

[—~1-—-1°]
Q

b b

&
N
9.45000
L,10000
8,50000

56€/709715.
PARAMETERS 1,2,4,5-TETRACHLORCBENZENE

111

TNV

3.54500
4.38590
3,04000

112

70.3€667
36.18291
62.00000

PG/UL

PAGE 20"
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DATA SUMYARY

ANALYSIS OF TCTAL PCBs 9 0Cs AND CHs

A PRINTOUT PREPAREDS 86703715,
PARAMETERS 1,2,3,4=-TETRACHLOROBENZENE PG/UL

SAMPLE RESULTS

: 109 110 111 112
LAB
uoot 6©7ob 11.1 11.0 eg.u
U003 70.1 i2.8 1.3 °5
- UDES 11€, 10,3 10,0

U072 11 0. 15,5 15.0 120,

D 57 8,3 3,5 58,
TOTAL LABS REPORTING 5 5 5 5
TOTAL LABS USED 5 : 5 5 4
MEAN 83,90000 11.80000 11.56000 78.22500
STD DEV . 26.62104% 2.43311 2.58708 26.24894

MEDIAN 70.10000 11.10000 11.00000‘ 67.45000

B R St

L i o R . e S VT W - S A WP TR T Y . T e TP e G-y RSP P O e, P W A A .y Ty .S e am e wv vy 8w e e s me e e o

PAGE 21.



DATA SUMMARY ' PAGE 22

ANALYSIS OF TCTAL PCBs 9 0OCs AND CHs

' PRINTOUT PREPAREDS 86709715, :
PARAMETERS PENTACHLOROBENZENE PG /UL

g SAMPLE RESULTS
Co 109 110 111 112

LA8

uooi 73.0 1202 i2.1 76,8

ugo9 81.3 12.6 10,9 720

yo63 ®17281.# 1569, 1523.

UgTZ i05, 15.5 15.5 115,

vosb 61. 9.6 3.8 610
TOYAL LABS REPORTING 5 , 5 5 : 5
TOTAL LABS USED L ' 5 5 &L
MEAN 60.07500 327.78000 313.66000 81,20000
STD DEV -18.56913 705,046E2 674036795 23,48390
MEDIAN 77.15000 12.60000 12,10000 T4.40000

% NOT USED IN THE GALCULATION OF THE MEAN.%



ANALYSIS OF TOTAL PCBs o OCs

o 109
LAB
ng% M
U003 37.5
Ub1b 50,
ug63 42,3
U072 47,5
Ua75 46
Usts 31.

TOTAL LEBS REPORTING 8

TOTAL LABS USED 7
MEAN 42.70000
STD DEV 6.51818
MEDIAN Lo 60000

DATA SUNMARY

PRINTOUT PREPAREDS
PARAMETERS HEXACHL CROBENZENE

SAMPLE RESULTS

110
734
702
1346
7.5
6e¢5
£.2
8
7
6.74286
2.03379
7.20000

86709715,

AND CHs
PG /UL
111 112
7430 45,0
509 3% 0
10, 60.
3.24
Te5 5065
Bo? - a5,
S.4 31,
8 8
_ 7 6
B.57714 L4.22000
2. 08510 10.56€65%
3570000 45,00000

PAGE 23



LAB

coccea
T I=1=1-1=}
MO
oN & o

ANALYSIS OF TCTAL PCBs o OCs

PRINTOUT PREPAREDS

- DATA SUMMARY

867037 15,

PARAMETER? HEXACHL OROETHANE

109

N FW
U

~Noe o~

TOTAL LABS PEPORTING 5

TOTAL LASS USED

ME AN
STD DEV
MEDIAN

L
38.20000
1,36382
37.90000

SAMPLE RESWTS
110

5
4
647500
240191
$5.50000

AND CHs

PG /UL
111 112
8¢5 32.5
0. 50.
500 41,5
5.0 38,
5 5
4 4
5437500 40,50000
2449563 7.33712
5.50000 39,75000
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DATA SUMMARY

ANALYSIS OF TCTAL PCBs s OCs AND CHs

PRINTOUT PREPAREDS £€6/03/15.
PARAMETERS HEXACHLOROBUTADIENE

SAMPLE RESULTS

I 109 110 111

LAB

ugos N N N

uo09 45, 2 6.7 Dol

Uois 706 10. 10,

ug72 L8.0 7.5 7.5

Uoes 32. 5.0 209
TOTAL LABS REPORTING S 5 : 5
" TOTAL LABS USED 4 4 &
MEAN 48,80000 7.30000 712500
STD DEV 15.76156 2.08006 2.19146
MEDIAN 4LE. 60000 7.10000 5.80000

- PG/UL

112

AN~
PATRTY=
oo 0 ®

w =

5
L
49,15000

16.2¢284

46.80000
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DATA SUMMARY

' ANALYSIS OF TOTAL PCBs » OCs ANC CHs

PRINTOUT PREPAREDS 86703715,
PARAMETERS OCTACHL CROSTYREINE

SAMPLE RESWLTS

L 109 110 111

LAB

yo9g 72.5 13.6 11,0

uo7 98,2 15.2 1510

uo75 104, 13.3 1307

U086 73 12, 12,
TOTAL LABS REPORTING & 4 4
TOTAL LEBS USED 4 4 "
MEAN 87.00000  13.75000  12.92500
STD DEV 16, 60823 143411 1.776467
MEDIAN 85,75000  13.75000  12.85000

PG/UL

112

64,1
ra:
4
4
87.0¢500
21.14559
"89,50000
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APPENDIX III

‘ Changes submitted on August 6, 1986 by Laboratory U063

UGLCC INTERLABORATORY STUDY
-1 ORGANOCHLORINE & CHLORINATED HYDROCARBON RESULTS (pg/uL)

Sample 112

1,3 Dichlorobenzene 1217
1,4 Dicthrobenzene 747
1,2 Dichlorobenzene 1878
1,3,5 Trichlorobenzene 344
1,2,4 Trichlorobenzene 283
1,2,3 Trichlorobenzene 264
1,2,4,5 Tetrachlorobenzene 42.8
1,2,3,4 Tetrachlorobenzene 140
Pentachlorobenzene 133
Hexachlorobenzene 47.6
Samgle 109

‘ Pentachlorobenzene 110

Sample 110

Pentachlorobenzene 10.1

Sample 111

Pentachlorobenzene ' 9.64
Sample 105

a-BHC 27.3

Mirex 47.6

p,p'-DDT 41.5
Sample 106

Heptachlor epoxide 43.6

Dieldrin 42.1

a-Chlordane 72.5

y-=Chlordane 58.8



