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MANAGEMENT PERSPECTIVE 

The Upper Great Lakes Connecting Channels (UGLCC) have been 
designated as "Areas of AConcern' 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, which are contributing data to the UGLCC 
study,_ to generate reliable and accurate_ data during the study, a 
Quality Management Work Group was formed and l3 interlaboratory 
performance evaluation studies were implemented} ' u 

This report summarizes and evaluates the results from the seventh 
interlaboratory performance evaluation study, QM—7 which consisted of 
the analysis of total PCBs and 13 chlorinated hydrocarbons in ampules 
and water. Results were received from seven Canadian and five U.S. 
laboratories out of 16 participants. With the exception of one or two 
laboratories, the ampule results were satisfactory and comparable. 
Data for the water samples, were not as precise and accurate as the 
ampules, and indicated a difficulty in compound recovery. 

Dr. J. Lawrence 
Director 
Research and Applications Branch



PERSPECTIVE DE GESTION 

Les canaux reliant les Grands Lacs d'amont ont été désignés "zone 
probléme" par 1a Commission mixte internationale. Une étude binationale ' 

canado—américaine, comportant la determination et 1'éva1uation des finpacts 
environnementaux des substances toxiques dans cette zone, a été entreprise en 
1984. Afin d'aider lea laboratoires d'ana1yse qui fournissent des données pour 
1'étude a produire des données fiables et exactes, un groupe de travail sur la 
geation de.1a qualité a été créé et 13 études interlaboratoires d'éva1uation de~ 
rendement ont été mises sur pied. , 

Ce rapport réswme et évalne les résultats de la septieme evaluation de 
performance interlaboratoires, QM-7, qui consistait en 1'ana1yse des PCB totaux et 
de 13 hydrocarbures chlorés en ampoules et dans 1 eau. Sept laboratoires. 

A , 

canadiens et cinq méricains sur 16 laboratoires participants ont envoyé des 
résultats. A 1'exception d'un on deux laboratoires, les résultats en mpoule 
étaient satisfaisants et comparables. Les données pour les échantillons d'eau - 

n'étaient pas aussi précises et exactes que les données recueillies dans les 
ampoules et révélaient une difficulté dans la récupération des composes.

Qa

\



ABSTRACT 

The Upper Great Lakes Connectingj Channels (UGLCC) study 
recognizes Quality Assurance/Quality Control (QA/QC) aspects as 

crucial elements to the overall utility of study results. As part of 
tthe QA/QC program, thirteen interlaboratory» performance evaluation 
studies were designed and conducted by the Quality Management Work 
Group. " 

This report describes the results from the seventh interlabora- 

tory performance evaluation study, QM—7, which consisted of the 

analysis of chlorinated hydrocarbons and total PCBs in ampules and 

water. Results were received from 12 out of 16 ’participating 

laboratories (seven Canadian, five U.S.). _' 

Generally, the results for the standard solutions were accurate 
and precise. Precision for the water samples was not as good and 
accuracy was much worse. sThe interlaboratory median ranged from 
82-1081 of the design values for the ampules versus 46-1542 for the 
water samples. 

* Except for total PCBs most laboratories had difficulties 
recovering chlorinated hydrocarbons from water samples. Only one 
laboratory provided satisfactory data for all the parameters requested 
and a few laboratories reported detection limits that were above the 
design values. '



RESUME » 

_ 

L'étude sur les canaux reliant lea Grands Lacs d'amont considere les 
aspects assurance de qualité/contr3le de qualité comme des elements cruciaux pour 
l'utilité globale des résultats. Dans le cadre du prograe assurance de 
qualité contrfile de qualité, 13 études interlaboratoires d'évaluation de rendement 
out été mises sur pied par le groupe de travail anr la gestion de la qualité. 

J 

- Ce rapport donne les résultats de la septieme étude, QM—7, qui 
consistait en 1'analyse des hydrocarbures chlorés et des PCB totaux en mpoules et 
dans l'eau. Douze des seize laboratoires participants ont envoyé des résultats (7 

laboratoires canadiens et 5 aéricains). _ 

p 
En général, les-résultats obtenus dans les solutions normalisées étaient 

exacts et précis. -La précision des résultata obtenus sur les échantillons d'eau_ 
n'était pas ausai satisfaisante et encore moins précises. La médiane 
interlaboratoires s'éca:tait de 82 3 108 Z des valeurs nominales pour lea 
ampoules, comparativement 3 46-154 Z pour lea échantillons d'eau. 

La plupart des laboratoires ont eu de la difficulté 3 récupérer les 
hydrocarbures chlorés sauf les PCB totaux, dans les échantillons dfeau. VSeu1 un 
laboratoire a obtenu des données aatisfaisantes pour tons les parametres exigés et 

quelques-uns out signalé des limites de detection qui étaient en—dega des valeurs 
nominales.

1
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INTRODUCTION " 

The Upper Great Lakes Connecting Channels (UGLCC) have been 

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

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

year binational study was initiated 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 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 (QC) studies were designed and conducted by the Quality 
Management Work Group. The goal of these QC studies is to assist 

analytical Alaboratories, which 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 iseventh interlaboratory study, QM—7, was initiated on 

February 28, '1986. It involved the analysis of chlorinated 

hydrocarbons and total PCBs in ampules and water. The original 

deadline for reporting results was set for May 15, 1986. However, 

since several laboratories were late in reporting, the study was not 
closed until September 30, 1986.
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STUDY PROFILE 

From the, returned. questionnaires, the following 16 laboratories 

affirmed their participation in this study: U001, U013, U014, U063, 

U072, U075, U077, U079, U086, U091, U092, U093, U049, U057, U078 and 
U090.A By the time the study was closed (September-30, 1986), the last 

four laboratories had not submitted any results. See the list of 

participants at the end of this report. 

_ 

Since erratic inehouse standards' have _been shown to be major 
sources of error .in organic analysis, this study was designed to 
evaluate the accuracy of the participants’ calibration standards for 
total PCBs and chlorinated hydrocarbons. 

In order to evaluate the overall laboratory performance for the 
analysis of PCBs and chlorinated hydrocarbons in water, this study 
also included the analysis of four water samples (two supplied by NWRI 
and two from the laboratory's own organic-free supply) for the same 
parameters. ' 

Each laboratory was provided with eight ampules and two one-litre 
samples of naturally occurring surface water. Four of the ampules- 

(701-70b) were to be analyzed by direct injection, two of the ampules 
(705, 706) were to be used to spike the two water samples provided and 
the remaining two ampules (707, 708) were to be used to spike two_ 
samples of the laboratory's own organic—free water. The four spiked 
water samples were to be extracted and along with the four ampules, 
analyzed for PCBs and 13 chlorinated hydrocarbons according to each 
laboratory's in—house procedures.
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The l3 chlorinated hydrocarbons were: 

1,4-dichlorobenzene (1,4-DCB), l,3—dichlorobenzene (1,3—DCB), 1,2- 
dichlorobenzene (l,2-DCB), 1,3,5—trichlorobenzene (l,3,5—TCB), 1,2,4- 
trichlorobenzene (1.2,4—TCB), 1,2,3,-trichlorobenzene (1,2,3=TCB), 
1;2,4,5—tetrachlorobenzene (1,2,4,S-TeCB), l,2,3,4-tetrachlorobenzene 
(1,2,3,4-TeCB), pentachlorobenzene (PeCB), hexachlorobenzene (HCB), 
hexachloroethane (HCE),» hexachlorobutadiene (HCBD)_ and octachloroe 
styrene (OCS). " 

All standard solutions and test samples were prepared by the 
Quality Assurance Project Team, Research and Applications Branch of 
the National Water Research Institute (NWRI). Stock, solutions of 
individual Aroclors were obtained from ‘US EPA and those for the 
individual chlorinated hydrocarbons were prepared gravimetrically from 
primary grade standards of purity greater than 982. Working solutions 
were prepared by combining dilutions of the individual stock solutions 
or by_making straight dilutions. The design values of the working 
solutions as well as the interlaboratory medians for each parameter 
are presented in Table 2. The design values were checked against 
in-house quality control samples from other QC studies by two analysts 
on different dates. Ampules 701, 702, 703 and 704 were identical to 
those used in study QM-1 (ampules 102, l04,.l10 and 111, respective- 
ly). The interlaboratory medians of all the parameters for these 
samples from both studies were within 201 and confirmed the design 
values. 

In order to provide some indication of analytical precision, the 
samples were sent out in blind duplicate pairs as shown in Table l.



Rssuurs AND DISCUSSION 

Analyticaluflethodologz 

In this study, all standard solutions in ampules 701-704 were 

analyzed by direct injection into a gas chromatograph using an 

electron—capture detector and a suitable column. Water samples 
prepared from ampules . 705-708. were analyzed similarly after 

appropriate extraction, cleanup and solvent replacement. Of the 11 

laboratories submitting results for water samples (one laboratory did 
not analyze the water samples), nine used dichloromethane and two used 
hexane extraction procedures. Six of the_participants used Snyder 
columns and Kuderna—Danish evaporators for evaporative concentration 
of the extract while five used rotary evaporators. Six laboratories 
used Florisil cleanup and fractionation, two used silica gel, one used 
alumina, one used gel permeation chromatography and one injected their 
extract without any cleanup. "Five laboratories used single column 
systems for_ analysis, six used dual columns and one used triple 
columns. Only two laboratories analyzed total PCBs and the 
chlorinated hydrocarbons on different columns. Four laboratories of 
twelve used only packed column systems while the rest used fused 
silica capillary columns or a combination of both. All -12 
laboratories used electron capture for detection. ‘See Table 3 for 
details of methodologies.
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Data Evaluation 

All raw data submitted by the participants are, listed by 
parameter in the data summary (Appendix II). " 

In order to evaluate the precision and accuracy of the PCB and 
chlorinated hydrocarbon results in this study, the percent recoveries 

(reported vs design values and reported vs interlaboratory medians) 
were calculated (Table 4). . 

"
» 

- To provide a semiéquantitative evaluation of the results; the 

recoveries were designated as very low, low, satisfactory, high or 

very high as follows: 

Z Recovery Designation 

2l5O very high 

149-125 high 

124-76 satisfactory 
75-51 low 

$50 - very low 

See Table 5 for a sumary of each laboratory's results. 

Only one of the 12 reporting laboratories submitted their data by 

General Comments 

the originally set deadline (U014). Computer printouts of the raw



_ 5 _ 

data were sent out to all reporting laboratories for verification in 

October 1986. All laboratories returned their results verified. A 

final data summary was sent out to the participating laboratories, the 

Quality Management Work Group, the work group chairmen and the MG and 

AIC chairmen on November 20, 1986. ‘ 

The number _of laboratories reporting edata for each parameter 

varied from three for 1,2,4,5—TeCB to twelve for PCB (average was 

circa 6). Only two laboratories reported data for all 14 parameters 

(U086 and U072), but about half the data submitted by laboratory U072 
were "less thans". One laboratory reported PCB data only (U079) and 

another analyzed ampules 701-704 only for three_parameters (U091). 

Laboratory U063 could not rresolve the TeCB isomers, otherwise .it 

analyzed all the parameters requested. The remaining seven 

laboratories reported results for three to 12 parameters. 

The interlaboratory medians for ampules 701-704 were in good 
agreement with the design value (within :10!) except for 1,3,5-TCB and 
1,2,4,5—TeCB (822 and 84% recovery, respectively). The means were 
’also within #101 of the design value except for 1,3,5-TCB '(732 

recovery), '1,2,l+,5—_TeCB' (841), HC-E (881), 1,2-ncn (357%), HCE (2-71%) 

and HCBD (1801). In comparison with QM—l (ampules 102, 10A, 110, 111) 
the results from this study show a minor improvement in recovery for 
the . interlaboratory means. and marked improvement for the 

interlaboratory' medians in relation to the design value." - In the 

earlier study, both the interlaboratory medians and means for only
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PCBs, HCE, HCBD and the three DCB isomers were within £101 of the 
design values. The remaining eight parameters fell between.88Z (HCB) 

and 58% (1,2,4,5—TeCB) recovery of the design value. Because of the 
small number of participants, deletion of data sets can significantly 
change the means and even the medians. After rejection of obvious 
outlying data, there is an improvement in the variation of the data. 
Both the medians and the means were within 1l0Z of the design value 
and the relative standard deviations were better than 202 in most 
cases indicating that both the comparability and accuracy of these 
interlab data were satisfactory. 

_ 

‘

¢ 

a.The PCB results in the fortified water samples were satisfactory 
except for those indicated in the lab-specific comments (following 
section). The interlab median recoveries for PCB in all water samples 
ranged from 752 to 90$ of the design values. _The" chlorinated 
hydrocarbon results for the spiked water samples were worse. The 
interlab median recoveries ranged from circa 501 for the DCB's, HCE 
and HCBD to circa 901 for OCS, Less than quantitative recoveries of 
the chlorinated hydrocarbons from the fortified water samples were not 
unexpected because of the volatility of most chlorinated hydrocarbons, 
resulting in evaporative losses. The high water solubilities of some 
chlorinated hydrocarbons also caused poor extraction recoveries. To 
minimize evaporative losses, EPA Method 612 recommends the use of a 
Kuderna—Danish evaporator equipped with a three stage Snyder column 
for the evaporative concentration of organic solutions containing 
chlorinated hydrocarbons. However, some participants concentrated
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their sample iefitracts by using "a rotary evaporator under reduced 
pressure which further aggravates evaporative losses. By rejecting 

outlying data, "the means fell within 1101 of the interlaboratory 
medians. - 

»

' 

There is a large difference in ECD sensitivities for chlorinated 
hydrocarbons which is dependent, to a certain extent, on the number of 
chlorine atoms present. The detection limits reported for the water 
samples vary from approximately 600 to,5 ng/L (average 140 ng/L) for 
DCB to 10 to 0.2 ,ng/L" (average 2 ng/L) for OCS. Lab AUO72 had 
detection limits higher than the design values for the water samples 
for many parameters. As it is, their methodology for chlorinated 
hydrocarbons is considered unsuitable for the monitoring of such 
compounds in natural water samples. Laboratory U0l3 did not report 
any detection limits.

. 

LAB SPECIFlC’COMENTS 

U001 This laboratory reporteda results for all parameters except 
1,2,4,5-TeCB and .HCE. Precision for duplicate pairs of the 

_ 
ampules (701-704) was better than 1102 while for duplicate pairs 
of the spiked_ water samples (705-708) precision was erratic, 
ranging firom 112 for 1,2-DCB to 149% for 1,3-DCB. Based on-1 
recovery of the design value, accuracy for ampules 701-704 was 

' average (range 62-1112). Eight recoveries out of 24 were low 
while 16 were designated as .satisfactory. Accuracy for the
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spiked waters was worse (recovery ranging from 26.5—188Z). Out 
of 48 results only seven were satisfactory while 20 were very 
low, 17 were low and four were very high. »

' 

Partial results were reported for PCBs, PeCB, HCB and OCS. 

Samples 707 and 708 were not analyzed at all. Precision for 
ampules 701-704 was better than 1101 and for spiked waters 705 

and 706, precision was within 112%. Of the 14 results reported, 
only five recoveries were satisfactory. Four recoveries were 
low, four were very low (all four for OCS) and one was high. 
Recovery ranged from 212 to 1332. No detection limits were 
reported. 

Results were reported for- all parameters except 1,3,5- and 
l,2,3+TCB, l,2,4,5- and l,2,3,4-TeCB, PeCB and OCS which were not 
available. Precision for ampules 701-704 was very good (141) and 
for spiked waters 705-708, it was better than :10! except for 
1,2,4-TCB and HCBD for 707 and 708 (:13! and 2191, respective- 
ly). Of 16 results reported for the ampules, 14 recoveries were 
satisfactory. Two were very high. Recoveries ranged from 
90-l5kZ. Accuracy for the spiked waters was much worse. Out of 
32 results, only four recoveries were satisfactory. Two were low 
and ten were very low. Range of recoveries was 17-96%. -The 16 

results which were reported as "less than” were based on 
detection limits which were above this study's design values.
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This laboratory had difficulties in both precision_and accuracy. 

The "less thans" were originally reported as. dashes. After 
telephone contact, the laboratory stated that dashes were 

equivalent to "less thans".. Precision for ampules 701-104 was 

within 1102 except for 1,2-DCB (1472) and HOB ($131). Precision 
for the water spikes (705-708) was much worse. The duplicate 
pairs could not be correlated to each other. Accuracy for the 

ampules was very poor (range 42-18402 recovery). eight 

recoveries out of 24 results were satisfactory while seven were 
low, one very low, and eight were very high. Accuracy for the 

spiked waters was even worse (range <1 4 22201. recovery). 
Recoveries were calculated on the less thans based on the 

laboratory's detection limits and the design values. Out of 48 

results, only seven recoveries were satisfactory. Four 
recoveries were low, ll were very low, three were high and nine 
were very high. Twelve of the 14 "less thans” were below the 
design values of this study and therefore were designated as 

false negatives. The other two "less thans" were based on the 
laboratory's detection limits which were above the design values 
of this study} The two TeCB isomers were not resolved. The data 
reported for the sum of these two compounds was not used. -
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Although this laboratory submitted results for all the parameters 

requested, most of the results for the spiked waters (705-708) 

were “less thans". Originally the "less thans" had been left 

blank. It was only after telephone contact that the laboratory 

stated that the blanks were equivalent to "less thans". 

C3O ~4 U! 

Precision for the ampules was within 116% except for HCBD (1282 
while for the spiked waters it was erratic even though 

comparisons between the data were-limited. Accuracy for the 

ampules was excellent as all 28 recoveries were designated 

satisfactory (range 79-1131). For the spiked waters, only four 

recoveries were satisfactory out of 56 results reported. Eight 

were very low, four were low and 40 were "less thans" (range <5 - 

1082). Four of the "less thans" (PCBs, HCE and HCBD) were below 
this studyls design values and were designated as false 
negatives. Two of the Pleas thans* were based on detection 
limits that were within range of the design values (1;2,3,4—TeCB 
and PeCB). The other 34 "less thans" were based on detection 
limits that were much higher than the design values of this 
study. 

‘ 

1

. 

This laboratory reported results for PCBs and partial results 
HCB and OCS. For the 14 results submitted, precision was 272 
accura¢Y Was very poor (recovery ranged from <20-3662). Only 
recoveries were satisfactory while eight were very high._ Four 
results were reported as "less than". Two of the "less thans" 
which were based on the laboratory's detection limits were in
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U086 
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the range of this study's design values. The other two "less 

thans” (707, 708) were below the design values (actually (201 

recovery) and were designated as false negatives. 

This laboratory reported results only for PCBs,'HCB and OCS. All 

the other.parameters were not routinely analyzed.' Precision for 
ampules 701-704 was excellent (:12) and for spiked waters 705-708 

it was very good_ (better than 1112)‘ except 'PCBs for 705-706 

(1262). For the limited amount-of data reported (18 results) 
accuracy was satisfactory for the ampules but average for the 
spiked water (range was 78-1351 recovery)._ Eight recoveries were 
satisfactory, one was low and three were high. 

PCB was the only parameter reported for this study. All the 
other parameters were not routinely analyzed. Precision for the 
six values reported was within 1181 and accurcy was average 

(range was 85-1621 recovery). Three ' recoveries were 
satisfactory, two high and one very high. 

This laboratory submitted results for all. the ~parameters 

requested. Precision for ampules 701-704 was excellent ((122) 
except for PCB (1111). -The spiked waters (705-708) also had good 
precision (110%) with the exception of 1,4-DCB (1311). Accuracy 
for the ampules was very good with a range of 88-1561 recovery.
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Out of 28 results, 26 recoveries were satisfactory, one PCB 

result was high and the other PCB result was very high. Accuracy 
for the spiked waters was not as good (range 53-1231 recovery). 

Only 29 out of 56 results were designated satisfactory while 27 

recoveries were low. * 

This laboratory analyzed ampules 701-704 only for ECBs, HCB and 
OCS. 'All six results reported had a precision of better than :41 
and accuracy that was very good (1101 of the design value). None 
of the water samples provided were analyzed. 

Results for all the parameters were reported by this laboratory 
except for the three DCB ,isomers which are not routinely 
analyzed. Precision for ampules 701-704 was within :61 while for 
the spiked waters (705-708) it was more variable, ranging from 02 
for a number of parameters to :27! for HCBD. Accuracy was better 
than average for the ampules (range 34-1161 recovery). Out of 22 
results reported, 16 recoveries were satisfactory, four were 
designated low and two were very_low. Accuracy for the spiked 
waters was not as good (range 32—269Z recovery). Nineteen out of 
44 results were satisfactory, 13 recoveries were low, five were 
very low, one was high, flour were very high and two were reported 
as "less thans". The "less thans” were within range of the 
design value of this study.
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U093 This laboratory reported partial resu1ts_for PCBs and complete 

results for all the other parameters except the three DCB isomers 

which are not routinely analyzed. Precision was :62 for ampules 
701-704 except PCBs (1202). For the spiked waters, precision was 
erratic with a range of OZ for a number of results to 2672 for 
OCS. There may have been a problem with the OCS result for 

sample 706. .Accuracy was satisfactory for the ampules (range 
64-1111 recovery) except 1,3,5-TCB (382 recovery). Only four out 
of 22 results were not satisfactory. vTwo recoveries were low and 

. two were very low. Out of 40 results reported for the spiked 
waters, only nine recoveries were satisfactory, while 18 were 
very low, nine were low and one very high (range 21-1071). Three 
recoveries were reported as "ND" parameters whose design values 
were above this laboratory's detection limits. These three 
results were therefore designated as false negatives. 
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V's
v 
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TABLE 1. Samples distributed for study QM—7. 

Sample j Description 

701 

702 

703 

704 

705 

’ 

706 

707 

708 

2=1 Mixture of Aroclors 1254/1260 in 
isooctane <

' 

Same as 701 

Mixture of 13 chlorinated hydrocarbons in 
isooctane ' '

' 

Same as 703 

_Mixture of Aroclors 1254/1260 and 13 
chlorinated hydrocarbons in acetone (Level 1) 

Same as 705 " 

Mixture of Aroclors 1254/1260 and 13 
chlorinated hydrocarbons in acetone (Level 2) 

Same as 707



TABLE 2. Design values and interlaboratory medians for PCB and ~ch1orinated hydrocarbons. 

Parameter 
P0/uL 

Design Interlab 
_ 
Median Design Interlab Median Value Value _ii'——'i 
702 703 704 701' 

i1-jn-1--1-1-0-1--0-0-I11 

5555555550 
W-Pw-8-\UIUUU 

¥~L»H 

— c0 
- c0 - 

- cs 
—TCB 
—TCB 

-TeCB 
—TeCB 

ncn 
HCE 
HCBD 
ocs 

180 192 -198 
152 160 
143 130 
150 110 

32.0 25.6 
30.0 21.0" 
31.2 20.5 
15.2 12.5 
14.1 14.0 
14.0 

_ 

14.0 
1.11 1. 
6.02 . 

1.42 . 

15.6 -

, 
I-1 

#@O\ QOOO O0 

160 
140 
170 

27.0 
28.0 
29.0 
13.0 
15.0 
14.0 
7.32 
6.00 
8.00 
14.0 

Design Interlab Median Parameter Value ----—---—-—- Value --———*—+———————- 
101 ‘100 705 

he/L 

106 

‘Design Interlab Median 

g.T':“:'I‘:'I'§'I'

8 

Q§°:°f°P’Y’“’“’*'u 

U)'§lA3~§Ul@@@ 

¥~L\a 

- CB 
- CB . 

- CB 
~TCB 
—TCB 
— CB 
-TeCB 
—TeCB 

HCB 
HCE 
HCBD 
OCS 

60 
40 
19 
21 
10 
20 
10 
10 

row 

up-naulb-0

0
5
0
0
7
0
4
1 

53.4 
32.0 
10.1 
31.5 
1.50 

15.0 
0.00 
16.6 
5.90 
3.15 
4.00 
12.5 
11.0 
5.00 

56.1 
50.0 
13.4 
31.8 
8.40 
14.2 
7.90 

14.5 
6.70 
3.80 
4.60 
14.0 
9.0 
5.10 

300 232 
203 130 
95.2 

_ 
40.2 

105 10.0 
53.5 11.3 
100 _54.1 
51.1_ - 36.0 
50.3 34.0 
40.9 " 30.0 
24.1 19.0 
25.9 20.0 
110 66.0 - 

109 52.0 , 

26.0 25.0 

229 
101 
47.5 
74.0" 
19.3 
55.0 
38.5 
36.0 
26.6 
21.5 
19.8 
60.0 
48.0 
21.5



TABLE 3. 'Analytical methodology for ECB and chlorinated hydrocarbons. 

“ Lab _ 4 Sample Preparation Separation Detection No 

U001 

U013 

U014 

U063 

U072 

U075 

U077 

U079 

DOM extraction, rotavapor concentration, 
auto-injection and peak integration - 

DCM extraction, Snyder column- 
concentration, gel permeation cleanup, 
H350, and activated Cu treatment, auto- 
injection and auto data reduction 

DCM extraction, Snyder column,
_ 

concentration, Florisil cleanup and 
fractionation (A-6! ethyl ether in hexan 
B-50! ethyl ether in hexane), auto- 
injection and auto data reduction 

DCM extraction, rotavapour concentration 
silica gel cleanup, fractionation, (A- 
hexane, B-benzene), manual injection - 

DCM extraction, snyder column 
concentration, Florisil fractionation 
(A-6! diethyl ether in pet. ether, B-151 diethyl ether in pet. ether), 
auto data collection A 

Hexane extraction, rotavapor ' 

concentration, silica gel cleanup and 
fractionation, auto—1njection and auto data collection. * 

Hexane extraction, Snyder column V 

concentration, alumina cleanup, silica 
gel cleanup and fractionation (A—hexane, 
B-benzene), manual injection . 

DCM extraction, Snyder column 
concentration, Florisil cleanup and 
fractionation (A-6% ethyl ether in 
hexane, B-151 ethyl ether in hexane, 
C-501 ethyl ether in hexane) " 

9»

l 

PCB—3Z OV101o 
(PCB 1248:1254: 
1260-1:1:1) 
OC-30m SPB-5 FSCC 

60m DB-S FSCC 
(PCB-mixed congener 
stds) - o 

dua1:25 m x 0.2mm 
51 phenyl methyl

n 

silicone FSCC 
:25 m x 0.22 mm 
SIL 19 CB FSCC 
(PCB-1242:1254£1260 
—1:1:1 

DB-5 FSCC 
(PCB-no details given) 

triple: 31 SE30 on 
Gas Chrom Q, 
=1.sz ovn + 1.952 QF1 
on Gas Chrom Q 
:41 SE30 + 62 OV2l0 
on Gas Chrom Q 
(PCB-peak matching) 

DB—5 FSCC, -

. 

(PCB-no detail given) 

dual 1.8 m x 4 mm‘ 
31 SP—21OO on - 

Supelcoport 
:1.5Z SP-2250+1,95Z 
SP—240l on Supelcoport 
(PCB—peak matching) 

dual 1.8 m x 4 mm 
:1.5Z SP—2250+1.951 
SP—2401 on Supelcoport 
:32 OV-1 on Supelcoport 
(PCB - peak matching)



TABLE 3. Analytical methodology for PCB and chlorinated hydrocarbons. continued »
A 

Lab 
No 

Sample Preparation Separation Detection 

U086 

U091 

U092 

U093’ 

DCM extraction, Snyder column 
A 

dual 25 m x 0.2 mm ” 

concentration, Florisil cleanup, auto— :OV-1 FSCC - ,EC injection and auto data collection :SE—54 FSCC EC 
(PCB- individual congeners) 

Water sample; not analyzed 4 m x"2 mm 3% 
Dexsil 300 on 

' 

- Chromosorb W, HP 
(PCB+no detail given) 

EC 

dual 30 m x 0.25 mm 
:SPB-l FSCC ' 

' 

EC auto-injection and auto data system :DBé1701 FSCC ' ' EC 
' 

(PCB - total PCB), ' 

DCM extraction, rotary flash 
concentration, Florisil cleanup, 

DCM extraction, rotary filash 
concentration, Florisil cleanup 
and fractionation - 

- oc-<1ua1-so m x' 0.25 mm 
:DB-1 FSCC 
:DB—170l FSCC 

PCB-1.52 OV17+1.95% QF-1 
on Gas Chrom Q . 

- (l254:1260-4:1) 
EC 

EC
EC



TABLE 4. Z Recovery of the design value and the interlaboratory 
median. 

Lab U001 
Reported-Value 

‘Design/Median 
x 100 

. Z Recovery of Design Value Z Recovery of 
. Interlaboratory Median Parameter - 

‘ 701 702 703 704 701 702 703 704 

mo--r-r-0--0--0-0-0-rd 

§§>>@@@@>@ 

w#~wJ-u|U 

151.-1»-1»-1»-1 

PDCB ' - 
-DCB »

— 
._ C3 _ 

- CB‘ - 
_ QB _ 
_ CB _ 

-TeCB — 
»TeCB - 

HCB — 
HCE - 
HCBD - 
OCS - 

111 108 . 

79.6 82.9 ‘ — 
90.2 93.0 — 
80.4 82.9 - 
66.6 73.1 .

- 
62.3 69.7 

I - 
65.4 72.4 - 
NA NA — 
69.4 72.1 - 
76.4 79.7 » — 
87.0 90.6 - 
NA NA ' - 
79.5 83.0 - 
84.6 87.2 - 

. 104 98.7 - 
- 75.6 
- 99.2 
- 74.7 
- 83.0 
— 69.3 
- 71.6 
— NA 
— 

. 72.9 
— 80.7 

' - 96.6 
-_ NA 
- 73.8 
- 94.3 

1a.a 
95.0 
11.1 
a6.e 
14.6 
11.9 
1111 

10.1 
64.3 
96.2 
NA 
11.0 
91.1 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median Parameter_ A 

705 70 707 708 705 706 707 708 

gnnwnwnwi-\ud 

w-but-.u\UUU 

- CB 
- CB 
- CB 

-TCB .- 
-TCB 
-TCB 
5—TeCB 

76.5 93.7- 
45.7 83.2“ 
32.4 66.8 
150 151 
154 188 
59.0 71.0 
49.4 64.1 
NA__ NA 

4-TeCB 44.6 60.5 
36.1 51.0 A 

HCB 84.6 110 
HCE NA NA 
HCBD 9 39.4 56.4 
OCS 64.6 93.5 

74.3 94.3 85.9 100 
36.5 35.4 57.8 
42.2 36.8 61.0 
34.4 26.5 . 100 
32.3 40.4 218 

96.3 
67.4 56.9 
95.1 100 
100 ,46.3 
239 100 

37.2 44.0 78.7 100 68.0 
45.8 54.0 64.2 
NA~ NA 
44.6 51.7 
56.3 61.9 
66.4 71.4 
NA NA 
28.4 39.9 
52.3 61.2 

84.4 65.8 
NA NA NA 
73.0" 88.5 72.7 
47.2 65.8 73.2 
91.6 125 86.0 
NA NA NA 
78.2 137 59.6 
67.2 95.3 54.4 

124 
71.2 
73.7 
37.6 
112 
80.0 
72.5 
NA 
94.9 
71.2 
93.7 
NA 

90.6 
74.0 

See Appendix 1 for explanation of codes.



TABLE A. Z Recovery of the design value and the interlaboratory 
median. 

Lab U013 
Reported Value 

Design/Median 
A 100 

Parameter 

Z Recovery of Design Value ' Z Recovery of 
Interlaboratory Median 

701 702 703 704 701 702 703 704 

I110-I-0-|--A-0-I-0--I11 

§§¥PPP¥@¥9 

ubw-Purd 

1~1»'»-1»-1»-1 

-ncn . 

-ncn
_ - ca 

>- ca 
- CB 
- CB 

HCB 
HCE 
HCBD 
OCS 

-TeCB 
~TeGB 

117 A133

-

-

— 

- - - 109 122 - 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

"108 
92.7 
NA 

- NA 
33.3 

NA 
an NA 

NA 
" NA 

~ NA 
I NA 

NA 
’ 

NA 
‘1o1 
91.8 
NA 
NA 

35.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
114 
103 
NA 
NA 

37.1 

NA 
NA 
NA 
NA 
.NA 

A NA 
NA 
NA 
107 
104 
NA 
NA 

40.0 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

§':'f“I“I*I“:7:5l“

2 

g§§rrP~">~ 

¥~L-H 

- CB. 
- CB 
— CB 

—TCB 
—TCB 
- CB 

HCB -A 

HCE' 
HCBD 
OCS 

—TeCB 
—TeCB 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.4 
63.5 

’NA 
25.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

69.4 
53.8 
NA 
NA 

21.2 

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 

A NA 
NA 
NA 
NA 

93.3 
68.8 
NA 
NA 

26.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
.NA 

89.5 
60.9 
NA 
NA 

21.6 

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 

See Appendix 1 for explanation of codes



TABLE 4. Z Recovery of the design value and the interlaboratory 

Lab U014 

median. 

Reported Value 

Design/Median 
x 100 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

701 702 V 703 V104 701 702 703 704 

r119-9-1--9-9--9-r-9-I'll 

§I~E~E~*3~>E~'~'~'>9 ml-wJ>UIUUU 

§>In1a 

- ca 
- cne. 
- cs 

-TCB 
—TGB 
- cn 

-T 
—T 

ace 
ncz 
ncnn 
ocs 

eCB 
eCB 

106 -101 
11a 
154 
120 
NAV 
90.0 

. NAV 
' NAV 

- NAV 
NAV 
103 

99.1 
10a 
NAV 

— 99.5 91.6 — 
110 

" 154 
121 

' NAV 
93.3 
uAv 

*NAV 
NAV 
NAV 
103 

99.1 
.103 
NAV 

112 
169 
112 
NAV 
100 
NAV 
NAV 
NAV 
NAV 
114 
100 
100 
NAV 

112 
157 
112 
NAV 
100 
NAV 
NAV 
NAV 
NAV 
109 
100 
100 
NAV 

Parameter 

Z Recovery of Design Value ' Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

Trrrrrrrrg 
Q§PrPr->~ 

UIJ-‘U1!-‘LII

' 

¥~B-a 

-nca 
-nca 
-ncn 

—TCB 
—TCB 
- cn 

—T 

HCB 
HCE - 

HCBD 
OCS

e 
—TeCB 

CB 

LT 
LT 
LT 
LT 

NAV 
LT 

NAV 
NAV 
NAV 
NAV 
96.2 
40.9 
36.7 
NAV 

LT 
LT 
LT 
LT 

NAV 
LT 

NAV 
NAV 
NAV 
‘NAV 
96.2 
36.4 
32.1 
NAV 

50.0 
LT 
LT 
LT 

NAV 
48.0 
NAV 
NAV 
NAV 
NAV 
81.1 
19.1 
17.4 
,NAV 

56.7 
. LT 

LT 
LT 

NAV 
52.0 
NAV 
NAV 
NAV 
NAV 
01.1 
20.9 
22.9 
NAV 

LT 
LT 
LT 
LT 

NAV 
LT 

NAV 
NAV 
NRA 
NAV 
104 

72.0 
72.7 
NAV 

LT 
LT“ 
LT 
LT 

' NAV 
LT 

NAV 
NAV 
NAV 
NAV 
109 

57.1 
77.8 
NAV 

64.8 
LT 
LT 
‘LT 
NAV 
87.7 
NAV 
NAV 
NAV 
NAV 
105 

31.8 
36.5 
NAV 

74.2 
LT 
LT 
LT 

NAV 
94.6 
NAV 
-NAV 
NAV 
NAV 
106 

38.3 
52.1 
NAV 

See Appendix 1 for explanation of codes



TABLE 4. Z Recovery of the‘design value and the interlaboratory 
median. '» 

Lab U063 
Reported Value 

. Design/Median 
x 100 

Parameter 

Z Recovery of Design Value Z Recovery of - 

Interlaboratory Median
_ 

701 702 703 _1o4 701 702 703 704 

Pdo-I--r-0--1»--I-0--1-—‘r\1 

5393399948 

3>I»»q 

-ncn 
—DCB 
- ca 

—TCB 
-TCB 
-_CB 

-T 
-T 

HCB 
HCE 
HCBD 
OCS 

eCB 
eCB 

109 115 - 
- 11s 
- 54.5 
- 1842 
- 93.3 
- 102 
- 65.4 
_ NR 

— 102 105 
108 
51.7 
924. 
95.3 
98.7 
62.8 1 

NR 
* NR NR 
- 65.9 
— 41.7 

64.6 
50.1 

+ '1148 1105 
— 678 
— 206 

643 
213 

112 
60.0 
1712 
123 
113 
71.6 

- NR 
NR 
69.7 
46.3 

102 
52.9 
859 
113 
106 
67.6 
NR 
NR 
68.3 
53.1 

1152 1108 
629 596 
230 238. 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

3’f‘I‘£'I‘:‘!‘I‘:“

Q 

Q?P§P?““*@ 

w->1»¢~u» 

u
u 

lhaaa 

- cs 

- n 
- cn 
- cs 
- CB 

UO 

OCS 87.7 16 

-TeCB 
—TeCB 

101 
304 
LT 

1000 

167 83.0 
4 90.6 
T 14.5 

2219 »218 
63.3 ((9) 54.6 
105 34.6 51.4 
17.7 (<10) 37.5 
NR NR NR 
NR NR NR 
22.4 -.((10) 43.7 

HCB 14.4 15.4 51.7 
HCE 138 (<2) 148 
HCBD .90.4 1.93 137 

2 388 

79.3 
(<2) 
(<26) 
205 
(<2) 
4.39 140 

11 

66 

(<2) 23.0 
NR 
NR 

NR 
NR 
(<2) 
(<2) 
(<1) » 

(<1) 
27-4 P 

24

4 
384 
LT
7 

89.3 

29.3 
15.6

2 
179 
91.2 165 

11a 
214 
LT 

1465 
(<12) 
43.7 
(<13) 
nn 
NR 

(<13) 
11.4 
(<4) 
4.6 7 

108 
142 
34.3 
294 
169 
94.0 
53.9 
NR 
NR 
56.8 
67.0 
247 
287 
404 

104 
(<5) 
(<53) 
291 

(<6) 
7.98 
(<3) 
NR

3 

NR 
(<2) 
(<3)

' 

(<1) 
(<1) 
3.1 

See Appendix 1 for explgnation of codes.



Lab 

median. 

U072 

TABLE 4. Z Recovery of the design value and the intetlaboratory 

Reported Value 1 

Design/Median 
x 100 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

701 702 703 704 701 702 703 704 

I-:19-9-g--6-9-0-0-0--VII 

(pawns-u'ouon 

g 

nloromocnnouak-U 

-. 

.. 

.. 

~.

6 

gen 
HCE 

—DCB 
—DCB 
— CB

w 

bl» 

b
w
U 

b-M

H 

-Tcn 
-TCB

_ -C9. 
-TeCB 
-TeCB 

HCBD 
OCS" 

106 103 
92.1 98.1 
90.9 91.9 
94.9 i101 
93.6 106 
9o.o . 110 - 

96.2 106 
16.9 ~9a.1 
aa.4 109 
94.6 101 
113 10: 

94.1 
101 
103 

93 
95.7 
103 

99 .0 93.7 
87.5 
100 
88.2 
117 
100 
105 
96.0 
92.9 
100 
126 
93.3 
88.8 
114 

93.8 
100 
94.1 
126. 
118 
114 
115 
107 
107 
108 
95.0 
93.8 
114 

Parameter 

Z Recovery O Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

"do-0--6-0--I--0--0--0--I11 

Qouusnvnun 
O|u|orau>u|uLu$~w 

“wanna 

HCB 
HCE 

OCS 

—DCB 
—DCB 
_ C3 . 

w 
b 

w-9-m

U 
-TCB 
-TCB 
-TCB 
5—TeCB 
4—TeCB 

(<17) -( 
ALT 
LT 
LT 
LT 
.LT 
LT 
LT 
LT 
LT 
'LT 
50.0

_ 

108 

<17) 
LT 
LT 
LT 
LT 
LT 
LT 
LT 
LT 
LT 
LT 

39.1 

98.1 

14.3 
LT 
LT 
‘LT 
LT 
LT 
LT 
LT 
LT 

15.0 
LT 
LT 
LT 
LT

. 

LT 
LT 

ALT 
65.4 
12.9 LT 
17.2 35.5 
39.1 ' (<5) 

88.5 69.2 

(<19 
LT 
LT “LT 
LT YLT 
LT 
LT- 

. LT 
LT 
LT 
LT 
LT -

A 

LT 
LT 
LT 
LT 
LT 
LT 
LT 

88.0 61.4 

112 100 

) (<18) 19.4 
LT LT 

LT 
LT 
LT 
LT 
LT 
LT 

101 
94.1 
100 
65.2 

92.0 

1a.s 
LT 
LT 
LT 
LT 
LI 
LT 
LT 
LT 
LT 

46.6 
(<8) 
(<13 
83.7 

See Appendix 1 for explanation of codes.

)



TABLE 4. Z Recovery of the design value and the interlaboratory 

Lab U075 

median. 

Reported Value 

Design/Median 
X 100 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

701 A 702 703 704 701 702 703 704 

I110-0-0-0-0-,0-0-‘_-v-rd 

%LLLkbLL¥Q 

“L}L¥h

' 

}~L-A 

encs 
-ncn 
-ncn 

—TCB 
-TCB 
- cn 

-T 
—T 

.HCB 
HCE 
HCBD 
ocs 

eCB 
eCB 

107 9 8.9 
NRA 
NRA 
NRA 

' NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

101 90.1 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

_ NRA 

NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

Parameter 

Z Recovery 
Interlaboratory Median 

of Design Value Z Recovery of 

705 706 707 708 705 706 707 708 

§:“:“:‘:‘:'I‘I‘f'2 
Q§§§§P”“*“ 

hi?-uab-m

U 

¥YL1a 

H
H 

-nca 
-DCB 
_i CB V 

— CB 
- ca 
- cs 

—T 
—T 

HCB ’ 

HCE 
HCBD

. 

OCS 

eCB 
eCB 

LT 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
223 
NRA 
NRA 
366 

LT 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
203 
NRA 
NRA 
see 

LT((20) LT(<20) 
NRA 

- NRA 
* NRA 

NRA 
NRA 
NRA 
NRA 
NRA 

250 
NRA 
NRA 
ass 

NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
VNRA 
NRA 
NRA 
227 
NRA 
NRA 
'32o 

LT 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
241 
NRA 
NRA 
sao 

LT 
NRA 
NRA 
NRA 
NRA 

~ NRA 
NRA 
NRA 
NRA 
NRA 
229 

V NRA 
NRA 
373 

LT(<26) LT(<26) 
NRA N 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
324 
NRA 
NRA 
349 

RA 
NRA 
.NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
291 
NRA 
NRA 
381 

See Appendix 1 for explanation of codes



TABLE 4. Z Recovery of the design value and the interlaboratory 
median. 

Lab U077 
Reported Value 

Design/Median 
x 100 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

701 702 ~703 704 701 702 703 704 

rflo-0-0-0-0-0-0--0-I11 

§§¥¥§?*@¥9 

_u:¢~uab-m 

U 
U
U 

‘¥~L-H 

- ca 
_ CB. 
- ca 

—TCB 
‘TC? 
— CB 

HCB 
HCE 
HCBD ' 

00$ 

—TeCB 
—TeCB 

77.8 77.8 e 
NRA 
NM 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
116 
NRA 
NRA 
96.2 

NRA 
NRA 
NRA 
NRA 

- NRA 
NRA 
NRA 
NRA 
NRA 
116 
NRA 
'NRA 
96.2 

72.9 70.9 
NRA 
NRA 
NRA 
NRA‘ 
NRA 
NRA_ 
NRA 
NRA 
NRA 
129 
NRA 
NRA 
107 

NRA 
NRA 
NRA 
NRA' 
NRA 
NRA 
NRA 
NRA 
NRA 
123 
NRA 
NRA 
107 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

I-1;]:-0-0-0--I-0-0-0-I-11 §§}¥PP¥@¥9

w 

#~w 

R-m

U 

1<L»a 

H
H 

enca 
-ncn 
- cn 

, cs 
- ca 
- ca 

HCB 
HCE 
HCBD 
OCS 

—TeCB 
—TeCB - 

135 
NRA 
RNRA 
NRA 
NRA 
NM 
NRA 
NRA 
NRA 
NRA 
135 
NRA 
NRA 
135 

93.3 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
115 
NRA 
NRA 
115 

80.0 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
104 
NRA 
NRA 
104 

73.3 
NRA 
NRA 
NRA 
‘NRA 
NRA 

' NRA 
NRA 

.NRA 
NRA 
100 
NRA 
NRA 
104 

152 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
146 
"RA 
NRA 
140 

99.8 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

, 
NRA 
130 
NRA 
NRA 
118 

104 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

- NRA 
NRA 
NRA 

NRA 
NRA 
108 

96.1 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA. 
NRA 
»132 
NRA 
NRA 
126 

See Appendix 1 for explanation of codes



TABLE 4. Z Recovery oi the design value and the inierlaboratory 

Lab U079 

median. 

Reported Value 

_Design/Median 
X '1oo 

Parameter 

Z Recovery of Design Value '1 Recovery of
y Interlaboratory Median 

101 
' 

102 103 104 101 702 703 704 

|'fll»-‘I-II—Il-10-“!-l—ll—*l‘d §PPPP?@@¥9

u 
R 

w<>

m 
U 
U
U 

1~U-H 

- cs 
- cn 
- ca ' 

—TCB 
—TCB 
-‘ca 

-T 

HCB 
Res 
HCBD 
OCS 

—TeCB 
eCB 

100* 129 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

93.8 111

- 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

I11»-r-0-0-r-r-0-0-I-Q 

§PPPPP¥@¥9 

w-b 

u>&~u

, 

1~In>a 

#DCB ~ 
-ncn 

—TCB 
-rcn 
- ca 

-T 
—T 

HCB N 

HCE 
HCBD 
OCS 

-ncs * 

ecn 
eCB 

162 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
_NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

121 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

89.0 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

84.7 
NRA 
NRA 
NRA 
NRA 

' NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

1a2 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

13s_ 
NRA 

. 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
‘NRA 

A NRA 
NRA 
NRA 
NRA 
NRA 

115 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

111 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 
NRA 

See Appendix 1 for explanation of codes



TABLE 4. Z Recovery of the design value and the interlabotatory 

Lab U086 

median. 

Reported Value 
~ x 100 

_Design/Median~ " 

Parameter 

Z Recovery of 

701 702 703 704 701 

Design Value Z Recovery of 
Interlaboratory Median 

' 702 703 704 

"do-r-+0--0-0-n-yo-0-ru 

Qouvbbsho 

O 

gnnnnupwbw

w 

b-w.>-m 

U
U
U 

J-‘Ln!-1 

- ca 
- cn 
- cn 

-rcn 
-TCB 
— ca 

—T 
-T 

HCB 
HCE 
HCBD 
OCS 

eCB 
eCB 

133~ 156 — - - 125 142 - + 
105 105 
97.9 97.9 
108 -108 
100 . 96.9 

.3 93.23 

.1 ,_e7.a 

.1 92-1 

.2 95.2 

.a a7.s 

.s a7.s 

.1 a9.1 

.1 94.3 

.7 89.7 

100- 
108 
100 
125 
104 
98.2 
112 
100 
92.9 
97.1 
90.0 
88.8 
100 

100 
100 
100 
115 
100 
96.46 
1os 
93.3 
9.2.9 
92.9 
90.0 
a1.s 
100 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 ' 706 707 7 08 

Ida--0--0--0-0-I-0--0-I'd 

§PP§PP¥@¥9 

US$49-I-*LflU

' 

¥~L-H 

H
H 

-DCB 
-DCB 
- CB‘ 

- CB 
— GB 
— CB 

-T 
-T 

HCB 
HCE 4 

HCBD 
OCS ' 

eCB 
eCB 

76. 
79. 
73. 
81. 
78. 
75. 
80. 
81. 
77. 
85. 
92. 
63. 
68. 
84. 

73.3 
123 
73.7 
81.0 
78.5 
65.0 
84.6 
79.2 
75.5 
85.7 
88.5 
63.6 
73.4 
84.6 

.7 86.7 

.0 64.0 

.1- 63.0 

.3 70,5 

.3 67.3 

.0 70.0 

.5 77.4 

.5 71.6 

.6 73.6 

.0 81.0 

.2 84.9 

.5 61.8 

.0 53.2 

.6 84.6 

86.1’ 78.4 - 

100 100 
139 105 
54.0 53.5 
111 

_ 
10 

100 91.6
0 

105 1 111 
49.4 55.2 
127 1 110 
112 111 
100 100 
112 100 
136 ‘ 178 
88.0 86-3 

112 
100 
154 
100 
208 
128 
106 
112 
120 
105. 
100 
109 
115 
88.0 

114 
129 
126 
100 
187 
127 
104 
100 
135 
93.0 
111 
113 
120 
102 

See Appendix 1 for explanation of codes



TABLE 4. Z Recovery of the design value and the interlaboratory 

.Lab U091 

median. 

Reported Value 

Design/Median 
x 100 

Parameter 

Z Recovery of Design Value Z Recovery of 
‘ Interlaboratory Median 

701 702 703 704 701 702 703 704 

rd0—|-0-b-I-0-0--0-rd 

§@>@§>@@>@

w 

b-uab-m

U 

1~'l:-1-:-av-1 

—DCB 
-DCB 
* CB 

- ca 
- cn 
- cn 

-T 
~m 

ace 
ncE 
HCBD 
OCS 

eCB 
eCB 

106 I11 — - 109 122 - 
NA - NA - 
NA NA - 
NA NA - 
NA NA - 
NA NA A- 
NA NA + 
NA NA - 

' NA » 'NA _- 
NA NA ~ 
103 103 - 
NA NA - 
NA NA - 
103 103 - 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
14 
NA 
NA 
114 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
09 
NA 
NA 
114 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

fd'i-I-0-r-0-0-0--§--P11 

§§§P§k¥@¥9

w 
v 

u_b

m
U 

1~Z\a 

H
H 

-ncn 
-ncB 
- CB 

- cs 
- cn 
- ca 

—T 

HCB 
HCE A 

HCBD 
OCS

8 
-TeCB 

CB 

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 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 

See Appendix 1 for explanation of codes.



TABLE 4. Z Recovery of the design value and the interlaboratory 

Lab U092 

median. 

Reported Value 

Design/Median 
i 100 

Parameter 

Z Recovery of Design Value 

701 702~ 703 704 

Z Recovery of 
Interlaboratory Median 

701 702 703 104 

;:,flP‘Ul--D-I-1!-ll-—-I-1)-I-Iffl 

n@u-uuvuun 

w 
Q 

nluranauasaunr-w

1 

4» 

k 

w_P

M 
U 
U
U 

J-“U11-ll-1 

- ca 
- ca 
- ca 

-rcn 
- ca 
- ca 

-T 
—T 

HCE 
HCBD 
OCS 

eCB 
eCB 

111 103 — 
— NRA 
- NRA 
— NRA 
4 37.5 
- 100 
'* .112 
— 72.4 
- 95.2 
— 94.6 
- 64.4 
~— 116 
+ 108 
— 83.3 

NRA 
NRA 
NRA 

" 34.4 
100_ 
103 
72.4 
102 
94.6 
64.4 
116 
108 
83.3 

104 93.7 
NRA 
NRA 
NRA 
46.3 
111 
123 
ae.o 
100 
100 
11.4 
111 
100 
92.9 

NRA 
NRA 
NRA 
40.8 
107 
110 
84.6 
100 
100 
-68.3 
117 
100 
92.9 

Parameter 

Z Recovery of Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

$1--1-r-1--1--r-1-i-I-U uwvouuuvo 

gI\II\3l\>l,\$U)I~J\.Al§@

W 

PI» 

P
w
U 

-DCB 
-DCB 
- CB 

—TCB 
+TCB 
—TCB 

HCB 
HCE 
HCBD 
OCS 

5—TeCB 
4-TeCB 

50.0 58.3 ' 66.7 
NRA 
NRA 
NRA 

(<47) 
125 
269 
248 
81.6 
102 
96.2 
95.5 
87.2 
115 

(<47) 

NRA NRA 
NRA NRA 
NRA NRA 

100. 
240 
208 
81.6 
102 

72.7 

96.2 

31.8 
68.0 
89.0 
67.6 
47.0 
97.2 

76.9 54.1 
82.7 

59.6 59.6 
80.8 

61.7 
NRA 
NRA 
NRA 
31.8 
70.0 
92.8 
71.6 
47.0 
97.2 
50.2 
100 
67.0 
80.8 

56.2 
NRA 
NRA. 
NRA 
(<66) 
167 
350 
151 
134 
133 
104 
168 
173 
120 

62.4 
NRA‘ 
NRA 
NRA 
<60) 
141 
316 
145 
119 
132 

87.0 
114 
144 

98.0 

86.4 
NRA 
NRA 
NRA 
98.3 
124 
128 
100 
76.7 
126 
70.0 
138 
125 
84.0 

ao.s 
NRA 
NRA 
NRA 
aa.1 
121 
125 
100 
ae.3 
112 
65.8 
183 
152 
97.7 

See APPendix 1 for explanation of codes.



TABLE 4. Z Recovery of the design value and the interlaboratoryp 

Lab U093 

median. 

Reported Value 

_ 
Design/Median 

3 100 

Parameter 

Z Recovery of Design Value Z Recovery of 

701' 702 703 

Interlaboratory Median 

704 701 702 703v 704 

3’I'I‘:‘J':‘I“I‘I‘{% 

FIBJBJIQIQ 

unseen.»

m 

uL$L}Buuu 

¥<Z-H 

- c8 ' 

- cn 
-"ca 

-TCB 
-TCB 
- ca 

-T 
-T 

HGB 
HCE 
HCBD 
OCS 

eCB 
eCB 

83.3 111 — - A 78.1 
NRA ’ 

NRA 
NRA 
31.5 
83.3 
92.9 
85.5 
102 
101 
64.4 
99.1 
108 
83.3 

NRA 
NRA 
NRA 
37.5 
83.3 
96.2 
78.9 
102 
101 
64.4 
99.7 
108 
76.9 

101 
NRA 
NRA 
NRA 
46.8 
92.6 
102. 
104 
107 
107 
71.4 
100 
100 
92.9 

NRA 
NRA . 

NRA 
"44.5 
89,3 
103 
92.3 
100 
107 
68.3 
100 
100 
85.7 

Parameter 

Z Recovery Design Value Z Recovery of 
Interlaboratory Median 

705 706 707 708 705 706 707 708 

$':‘I'I‘I_I“:‘I*I_ 

8 

8R??P?““°“ 

' 

'

H 

-ncn 
-DCB 
—DCB 

~TCB 
—TCB 
- cs 

HOB 
HCE 
HCBD 
OCS 

5—TeCB 
4-TeCB 

NRA 
NRA 
NRA 
NRA 
31.4 
45.0 
16.9 
ND 
40.8 
81.6 
19.2 
45.5 
45.9 
96.2 

NRA 
NRA 
NRA 
NRA 
28.0 
105- 
61.3 
ND 
61.2 
ND 
38.5 
90.9 
41.3 
269 

NRA 
NRA 
NRA 
NRA 
22.4 A 

58.0 
69.6 
49.7 
61.4 
101 
30.9 
54-5 
47.7 
107 

NRA 
NRA 
NRA 
NRA 
20.6 
58.0 
11.6 
45.1 
51.3 
93.1 
30.9 
47.3 
44.0 
88.5 

NRA 
NRA 
NRA 
NRA 
52.7 
60.0 
100 
ND 
66.8 
107 
20.8 
80.0 
90.9 
100 

NRA 
NRA 
NRA 
NRA 
35.7 
148 
88.6 
ND 

89.6 
ND 

43.5 
143 
100 
275 

NRA 
NRA 
NRA 
NRA 
69.4 
106 
100 
73.5 
100 
132 
40.0 
90.9 
100 
112 

NRA 
NRA- 
NRA 
NRA 
57.0 
105 
96.1 
63.9 
105 
107 
40.5 
86.7 
100 
107 

See Appendix 1 for explanation of codes



TABLE 5. Sufimary of laboratory results based on the Z reeovery of the 
deslgn value. (See page 5.)" -

; 

Lab .Parameter Comments on Sample Results 

U001 

U013 

U014 

U063 

0--I-r--0-~76 

woman 

unw-l>l:I

U 

—DCB 
-DCB 
—DCB 
5-TCB 

ru»--u-»- Qvvos 

ONTNFBF 
wanna 

u:u»#~ 
I-“HI-I 

GO 
P-IUD! 

HCB 
HCBD 
OCS , 

PCB 
PeCB 
HCB - 

QCS 4 

PCB 
1,2,4—TCB 

0-0-0-— WM-P 8 U 
U 
O
O 

WWII 

HCE 
HGBD 

PCB 
1,4-ncn . 

1,3-ncn 

B1l'do-r-|-o-- 

Offlnvuu 

Utfirohauau 

wu 

u

U 
U3@UlU 

_O 

F-Ii-Ill-ll! 

‘GOO 

~UUUl

- 

HCE 

HCBD 

OCS 

eCB E

I 

L 

“-‘—1

\~

»

\

I

\s

% 

707 - low 
705, 707, 708 - v. low 
705, 707, 708 - v. low; 706 - low 
705, 706 - v. high; 707, 708 — v. low 
703, 704 — low; 705, 706 + v. high; 707, 
708 — v._low 
703, 704, 705, 706 - low; 707, 708 - v. low 
703, 704, 706, 708 - low; 705, 707 - v. low 

705 — v. low; 706, 707, 708 - low 
707, 708 + low 
705, 707, 708 — v. low; 706-e low 
705, 707, 708 — low 

702 — high 
705, 706 - low

, 

703, 704, 705, 706 ~ v. low 

707 - v. low; 708 - low; 705, 706 - less 
than 

705, 706, 707, 708 — less than 

703, 704 - v. high; 705, 706, 707, 708 é 
less than 
705, 706, 707, 708 - v. low 

706 ~ v. high 
705, 706 - v. high; 708 - less than 
703,_704 - low; 707 - v. low; 705, 706, 708 — less than 
703, 704, 705, 706, 707, 703 — V. high 
705, 707 - low; 706, 708 - less than 
706, 708 - v. low; 707 # low ' 

703, 704 - low; 705, 707 - v. low; 706, 708 - less than ~ 

703, 705, 706 - v. low; 704, 707 - low; 708 - less than 
703,.704 — v. high; 705, 707 — high; 706, 
708 w less than 

. 

an 

703, 704 - v. high; 706 —.v. low; 707 - 
high; 708 - less than

_ 

703, 704, 706, 707 - v. high; 708 - v. low



TABLE 5. Sumary of Z recovery of the design value. 
_

’ continued 

Lab
_ Parameter Comments on Sample Results 

U072 V 

U075 

U077 

U079 

U086 

:“:':'I'I':'I':§ 

h3hJhJtnl0(D~§

U 

}L}hggg 

u\H 

H 
H 
u 
u
w 

— CB 
- CB 
- cs“ 

—TeCB 

1,2,3,4-IeCB 
VPeCB 
HCB 
HCE 
ncnn 

OCS 

PCB 
HGB 
OCS. 

PCB 
HCB 
OCS * 

PCB 

IOUIIOJ-“U 

?“88 

b-H 

U
H

G 
H
W 

4 eCB 

1,3+ncn 
1,2,4-rcn 
HCE ‘ 

ncnn 
1,2,3-rcn 
1,2,4,s-recs 

707, 708 - v. low; 705, 706 - less than 

705, 706, 707; 708 - less than 

707 —_low; 705, 706, 708 - less than 

708 - v. low; 705, 706 P less than 
105, 106, 101 - v. low; 10a - less than 
705 — low; 706, 707 — v. low; 708 — less 
than ' 

.

’ 

708 - low
> 

705, 706, 707, 708 - less than 
705, 706, 707, 708 - v. high 

705 - high; 708 - low 
705 - high- 

702, 706 high; 705 - V. high - 

701 - high; 702 —‘V. high; 706 — 10W 

707, 708 — low '

" 

705, 706, 707, 708 — low 

707 - low 
708 — low



TABLE 5. Summary of 1 recovery of the design value. 
continued 

Lab Parameter Commepts on SampIe Results 

U091 

U092 

U093 , 

PCB 
1,3,5—TCB u 

h-h-w 

NIUIO 
4-‘U04-\ l-"*5!-I 

OD, 

HUG 

- eCB 

1,2,3,4-TeCB 
HCB 
HCE 
HCBD 

— CB 
+ CB 
— CB 

—TeCB 
PTQCB 

M 

h~h-»-h-h- 

nah-u:¢~u 

150- 

e 
-1 

»-1 

KCBD 
HCE 
OCS 

-(only three parameters analyzed) 

705 - v. low; 706, 707, 708 — low 
703, 704, 707, 708 < v. low; 705, 706 e 
less than ' 

_

‘ 

705 - high; 707, 708 - low ' 

705, 706 - v. high _‘ ‘ 

705, 706 - v. high; 703, 704, 707, 708 - 
low -

’ 

707, 708 — v. Low ' 

703, 70h, 707, 708 - low 
706 - low - 

706, 707, 708 - low 

103, 104, 105, 106, 101, 100 - v. low » 

105 - v, 16¢; 101, 10a - low 
106, 101, 10a - low . 

101, 100 - v. low; 105, 106 - ND 
10s - v. 16w; 106, 101, 10a - low 
106 - nn" 
103, 104 - low; 105, 106, 101, 100 - v. 
10s, 106, 101, 10s - v. low 
705, 708 - v. low; 707 - low 
106 - v. high

OW



APPENDIX I 

GLOSSARY OF TERM



Codes 

APPENDIX I 

NAV: not-available 
NA: not analyzed 
NRA: not routinely enalyzed 
N or ND: not detected -~ 
NR: 
LT: 

not resolved .
A 

value reported as "less than" 
False Negative: a result which is reported as "less 

than" or "not detected" when the
_ 

design value is more than three times 
the laboratory's stated detection 
limit ‘



APPENDIX II 

UGLCC INTERLABORATORY PERFORMANCE EVALUATION STUDY; 
gm-1= _rc_:n AND CHLORINATED mznaocmnous m AMPULES AND wunn 

A 

' 

FINAL mm‘ sumuuiv



QH7 CH8 IND PCBS IL lHFUL S BNO HlTER 

DQTI SUHHRRY Pl E 1 

PRINTOUT PREPIREDI 55/12101. 
PIRIHETERQ TOTQL PCB PGIUL 

- SQHPLE RESULTS 
>101 

LIB 

12320 
191. 
133:“ 

221 
- 2&3: A 

$301" 
* .150¢0 

CC¢¢¢¢¢CC¢¢¢ 
aaccoaaanccu ooouwwwflmnwo 

“NI-Qdhbfil 

UINOIJ‘ 

000-I 

T07AL Lflas aenoarxns 12 
rota; Lass uszo 1“ » 12 
ngan. - 1a9.asss1 
sro osv 25.79631 
“WIN 192. 00000 

D~¢IGN VALUE 180 

702 

NO-QNNNHMPNPNH 

Q 

050088‘ 

~4OQO&\D 

nmeamuammwqm 

oOoqQ0O000O0 

Q

Q
G 

;’ 12 
12 

201.8916? 
35.60637 

19T=50000 

180



DITI SUMMARY PA GE z 

on-rr cus mu Pces In nmlzs nun urea 
’- rumour msnaneoa . as/12101. 

Plannsveaa 1 ,1»-arc nuonoasuzeuz we/tn. 

sumac Rs suns ,

‘ 

_ 703 
LAB * 

CCCCC acnmau 
cnflnnau 

C\NN@l@

HO 5 C 

PPHP #Q~QN 
@\D§|".

0 
0
0
I 

mu; uas REPORTING A s 
torn. uas uszo 5 
HEHN 156100000 
STD us-v 25.50490. 
HEDIIN 160¢00000 
DESIGN VALUE 152 

70h 

05050-5550‘ 

G\\l\G\ON 

§§}i 

0
I
0 
0
0

5
5 

156¢00000 
19.9B99h ‘ 

160-00000 
152



LAB
_ 

ccccc noon: mum»: mwucw 

OQTQ SUHNIRY PAGE 3 

GH7 CNS AND PGBS IN QHPULES UND HATER
. 

PRINTOUT PREPIREDI 85/12101, 
PQRRHETERS 1,3—DICHLOROBENZENE - PGIUL 
SIMPLE RESULTS ‘

' 

703 

PP 

NF. 

<P(dQNN 

GOD§\D 

0 
0 
0
0
o 

TOTIL L585 REPORTING '5 
TOTAL L585 USED 
NE 3N 
STD DEV 
HEDIlN 
DESIGN-VALUE

s 
139.ubooo 
51.1uaae 
1a0.ouoon 
143 

70h 

$38: 
Z3: 

MM & 

4 s 
5

. 

1u1.uuoon 
51,9b998 

1i0,00BOU 
143



oath sufinaav v PAGE u 

‘EH7 OHS 5ND PCBS IN EHPULES 5ND "5TER ’ ' rumour PREPARED: ;u'6I12ru1. " 

PQRINETERI 1,2-DICHLOROBENZENE' ' ‘PGIUL4 

Slant: 5 

- ros' run 
us 

_ 
;

5 

¢:¢¢¢C 

ucuaaqw GINO"-‘O ONMJP 

" 

AN 

##0## fimnow Gaaafl 

0
O
0 
0
O

H MM-PPM 
‘NOGHDN 

acuwun 

I 
0 
O
O
O 

TOTEL LABS REPORTING‘ 5 
A

5 
TOT§L L585 USED F5 5 

5

5 

HEEN 7fl9.#U000 QZZQZUUOO 
STD DEV 1Z30.39b98 A580.53785 
HEDIIN V 17U,UO0Ufl 17U.fl00U0 
DESIGN VALUE 

_ 
158A 

5 l58

I



LIB . 

CCCCCC DOQQGQ 

IDQJN 

MD 

(l|'\IG\Nlfll'5

I 

OH? CH5 AND PO55 IN RHPUL S QND NITER 

PRINTOUT PREPIREDI 86112101. 
PARAMETER: 1¢3v5=TRICHLOROBENZENE P6/UL 

‘DITI SUMMARY PAGE 5 

S5HPLE RESULTS 
703.

35 
PMOIUUIN 

NNNORH

0 
I 
0
0 
0
0

Q 

TOTQL L085 REPORTING 
TOTAL LIBS USED 
Mean ‘ 23.15000 ' 

STD usv 9.01328 
HEDIQN 25.65000, 
DESIGN VALUE 32.0 V 

700 

§§:§ 

$2..

6 
- s 
Z3,65000 
10003860 
26.95000 
32.0



an? ens INQ-PCBS In AnPuL;s ano HATER 

_ Palutout PREPARED! as/12/01. ~v 
" PARAMETER: 1¢2qh-TRICHLOROBENZENE PGIUL 

DITI SUHHARY P555 5 

SAMPLE RESULTS 
' .703 ~ 

’ LAB . . 

CCCCCICC OQGDQQQ 

GOONO 

H5 

(dNU\I\lGdI‘l" 

NNNNHNM 

VIOOBQ 

BQQ 

0'0 

6 
0
I 
I
0

9 

\Il

N 

roYlL LABS REPoRYIN6 7 
TOTlL LIBS USED 7 
HEIN 26.60000 
STD DEV 3.95356 
HEDIRN A 27.00000 
DESIGN VALUE 30.0 

70% 

0.9‘ 

Ea»Q 
53: 25,0

7 
. 7 
Z7u75571 
3¢08691 

20.00000 
30.0 '



LAB . 

C¢CcC£t ecuaamna 

$00 

N09 

HNONWP 

DH? CH5 END PDBS IN AHPULIS AND UITER 

PRINTDUT PREPRREDI 56I1Z!01o 
PJRIHETERS 112,3-TRIUHLDRDBENZENE PGIUL 

- Dlfl Surmlkv PAGE 7 

SRHPLE RESULTS . 

703 

NWNNNNI 

QQFQQQQ

0 
0 
0
Q 
0
0 

9‘ 

@§ 

TDTFL L585 REPORTING 
YDTFL L555 USED 
NEHN 27013333 I 

STD DEV 5.75579 
fliflllfl 28.50000 
DESIGN VALUE 31.2 

70h 

NCMNNPN 

ONQ 

Ul\§\I 

0 
0 
0
Q 
O
0 

9 

00'

6 
. 6 

Z7,53333 
5.35562 
29.00000 
31.2



. PRINTOUT PREPIIREDO 06/12/01. 
. paamgtgka 1,2»'n5-=-TETRAc\1LOR08EN2ENE PGIUI. 

DITI sunnanv Pass 0 

Q57 CH5 Mm P885 In lflPU‘L'S IND HATER 

~ SIMPLE RESULTS 
- - 703 

LIB . 

CCC¢ cmacna 000% OJNMN snow» 

anoann 

I
O
O
I

c 

00110 LIBS azvogvznc h 
vorau LIBS usso 0 
wing 

A 

12.50000 
STU DEV V 1.29099 
NEBIIN 1Z,5lI000 

DESIGN VALUE 15.2 

100
A 

ii‘ 
111 
12.0 

’ lo 

lo 

13. 00000 
1.825710 

-13.00000 

15.2 -



pl?!‘ sullnlgy PA 55 9 

ONT CH5 IND PCBS IN lHPULE5 AND HITER 
I. PRINTOUT PREPARED! '66I1Z!01¢ 

PIRIHETERI 192e3ob—T€TRAC1LORDBENZENE PGIUL 
‘ sauna RESULTS ' 

" 703 
LIB’ 

ccccc aocoa oomwo uwmmn MMPMM mekuo 

C 
I 
O 
OI 

9

N 

TOTAL LABS REPORTING 5 
TOYIL LABS USED ’

5 
ngau - V 1s.24nuo 
sro oev 1.a¢u5s 
HEDTIN IQQUOUUU 
DESIGN VALUE 14.7 

705 

0.6 
:8: 
1210

, 

15@12000 
2.09093 

15eUO0U0 
14.7



oar: suannnv ’ 

PAGE 10 

. . QM? CH5 END PCBS IN BHPUIES QND NlTER ' 

‘ , . PRINTOUT PREP!-RED! 86/12/01» - 

PIRAHETERI PENTRCHLOROEENZENE P5/UL 

SAMPLE RESULTS ~ 

; was
. 

LIB 
_

- 

ccccccc GQQQQQQ oou~m»= u~@muun 

nhéu 

an 

UIPNPQQM

O 
I 
O 
O 
O
O
Q 

B 
<

.

3 

191AL Lass REPORTING ' 

-7 

totlu LIBS ussn 7 
ngau .13.29a29 
STD DEV Z¢1515U 
nggiau 14.00000 
nzsxcn vALua 14.3 

705 

MR9!‘ 

PM 

\I'\@Olll\D\||I-5 

9
I 
I
O 
Q 
0
O

B 

VIQQ 

U‘

1 
7 . 

1a.331;u 
2.06065 
1§.00000 
16.8



DlTl.SUNHlRY ' PRGE 11 

Q87 OHS RND PCDS IN AHPULES END HATER 
PRINTOUT PREPARE01 85/12101- 
PBRIHETERI HEXl0HL'OR08ENZENE PGIUL 
SlHPlE RESULTS ' 

LAB _f 

¢C¢:¢¢¢CC¢¢ ¢aa:u:ccmum=u snwunflwwdwnno 

wN»m\wMArNH 

7031 

92$‘ 
éfgu 
91 
8:‘ 
gin 

TOTAL L085 REPORTING 10 
TOTlL LABS USED 
flelu 
STD DEV 
MEDIAN 
1‘ an VALUE 

10 
6.70000 
1.35636 
7.00000 
7.77 

700 

1:2“ 
g. 

mUNH@1rU QQQQQIQ 

G 

Q 

\flH 
\D 

11> 

A 
10 

5¢02300 
1.65220 
7.32000 
17.11



Lja - 

c:c:cc:c- 

aauoeu 
\nou~um» 

ummnwk 

Q87 OHS IND PO85 IN QHPUES END HRTER 
PRINTOUT FREPIREDI 85/12101- 
Paalfietcka HEXKCHLOROETHIME 

V 

- PG/UL 

oflrl sunhnav ' 

was: 12 

SQHPLE RESULTS ' 

703 

s§Z1 5.6 5;u 
Z20 

TOTLL LIBS REPORTING 
TOTIL LABS usso 
HE§N . 16»51667 
STD DEV 25.76637 » 

MEDIA“ V 6.00000 
DESIGN VALUE 06.02 

70h

O 
cmqumnmo 000900 

uJ-0UI

s
s 

1e.1unon 
2e.s9s1z 
s.oooou 
6.02



0lTl‘SUH9lRY PAGE 13 

QI7 CH5 AND PCUS IN INPULES IND HATER 

Q PRINTOUT msvaasoa as/12/01, - 

PA.Ran£Tr-IR! Hsxacm. olioeuna IENE ' P5 IUI. 

SIMPLE RESULTS
, 

- 7.03
. 

LIB 0 

CCCCCCC 
gummmuoa

O 

QOQQ 

PO 

u~m~ue» 

531? 
_ 9 

2:‘ 

TOYAL uas REPQRTING '_ 7 
TOTlL.LlBS U550" 7 
NEQN ' 13.58571 
STD DEV 16¢Z5151 
Mfiflllfl. 8.00000 
DESIGN VALUE 7.42 

700 

s.1s 
~?Ir 
Z23

7 

.
1 

13.19029 
15.23079 
0.00000 . 

7.42



LAD . 

8325 I 

uoes ug1z~ 
81133 I 

uogé
’ 

3393 

. oltl sunuaav was: in 

CH7 OHS AND PDBS IN GHPULES AND WATER 
PRINTOUT PREPIREDS 06112101, 
PIRIHETERI ODTICHLOROSTYRENE - PGIUL 

SIBPLE RESULTS 
703 70h 

2
2
2 

wannnnu 

M 

oflunamawmnu IIQIQOQUQ

G 

TDTlL LABS REPORTING 
TOTAL LABS USED 
HEAN 15.28689 
STD DEV ' 7.11836 
MEDIAN. » 1§|00000 
1*‘ an VALUE 15.6 

wkvnnww

w 

Numammwmu 
.’0Q...QQ 

o 

mm 

3 . 

‘15¢38689 
7¢k1k9Z 
15.00000 
15.6



nlrl SUNHlRY- PlG£ 15 

’ qn‘! Cl-IS Am PCBS In AHPULES Annwlltgk . 

PRINTOUT PREPIREDB 96I1Z!01o 
' pananirsna TOTAL pca 

A SAIPLE RESILTS 
was was 

LIB ' 

CCKDCCCHZCG 
BQGOGQQOG 

QO\PP$i0HGr 

IMIONJMNMJM

& 

an

A P 

“IF 

DGWNIGW 

SQ 

MBQOQII

0 
I

I 
0 
O
I 
0
0

' 

O'O 

AA

A 
PP 

OI 

\|\G\P§il 

\l'l 

056610

O 
O

0 
O 
0 
0
0
O N

ON O 1: 
an 80 I 

G» 

rota; Lass REPORTING - 9 
_ 

.9 
TOTIL Lass usso' 6 - 6 
Mglfl . 

- 5o.11ee1 s1.2nouo 
svo osv_ . _2u.921ss 23.ua957 
nsozan s:.~nouu ss.1oooo 

707 

32%: 
zua. 

. 
9. 

ggglv 
22;: zoo.

9 

_ 

.a 

2u~.zsooo 
ra;su1sz 

231.5001!!! 

NGII. 

708 

NHfiN 
:@§@ WGNBW 

0
0 

00

O 
230: 
25100 '. 

Z50. 
185.

9 
A 8 

206.5250 O 
76-Z2511 

Z29. 00000 O ZGN VALUE 60-O 60.0 300 ' 300



LQB .‘ 

CCCCC QQQQQ 
a~pn»= mmwew 

TOTAL LABS REPORTING ' 

T0?lL LIBS usso 
nfifln ' ". 

stu‘oev 
V-nEnIlN 
DESIGN VALUE 

olth sunnlnv PAGE as 

ON? CNS RM PCBSII’ RHFII-ES flND'N&T_ER 

PREPARED! as/12/01. 
PARAMETER! 1o§wDICHLOROBEIZENE N5lL 

SAMPLE RESULTS 
705 706 707 708

A
A 

CH-IF‘ 

NQNDF5 
NOOJQO 

Oil 

OI 

VI 

A
A 

OF» 
UIQOQH 

e=~uau 
QOOIIO

Q 
“. H cw‘ 

OI A 

' 3 
57.83333 
56.83822 
3Z¢U0000 
60.5 

'

3 
es.s6ser 
3a.qo11o 
50¢00000 
40.5 

185; “ 
803. 
130. 

5 5 5
3 

1z9§333s3 
s;.noso3 
13n.nnooo 
203 - 

AA MO‘r- 

uca 

=\l 

Q9019» 

O0 

‘IQ

<

O 

. 5
2 

1oo.9sooo 
§I.08290 
100-95000 
203



DATA SUNHARY PQGE 17 

en? cns Bun P088 In &MFuLzs Inn HATER ‘ PRINTOUT PREPARED! 06I1ZI01¢ 
PQRIHETERU 1o3=DICHLORD5EllENE N5/L 

Lao
_ 

SAMPLE RESULTS 
705 706 .707 ' 7001 

cccc: cacao meow: mmutw AAA 

r
u 

FQNQ 
aemam ..CCQ

Hm 
AAA 

c
w 

one» amam OQUQ 

‘N 

A
A gwgr 

@@§§ I... 0
N 

AAA 

c
n 

=~=u amem IQQO

§ 

TOTAL L095 REPORTING 5 
TDTIL LABS USED Z 
HEGN 10007500 
STD DEV 5055079 
nsoxnu 10.07500 
DESIGN VALUE 19.0 

I-5 9 0 

0 
. 5
Z 

13.35000 
. 091925 
13035000 
19.0 

U‘ N 0

5 
4_3 

38066667 
25-13656 
60020000 
95.2 

G9 § 0

5 
V

2 
57.50000 
17.67767 
57050000 

95.2 4



DDT! SUHNARY PAGE 10 

our cfls Ann PCBS In ampules Ann wlvek C PRINTOUT PREPARED! 86I1Z!01¢ 0 

PIRBNETERO 102-DICHLOROBENZENE, "GIL" 
" 

- SAMPLE ResuLrs 
- 705 706 707 

,. 708 
Lil . . 

CCCCC §§§§¢ 

“N0! 

I-IQ 

C'NUl&l-I

A
A

. 

UIN 
H-.-»-Su 

NQOQF 

I 
Q 
I
I
O 

- 

.\Il 

A
A 

um» Mama“ 

NOG\Oi-5 

I
O 
O 
O
O O A I-5 

Qt!

Z O
O 0'5

A
A 

UINP NOMON -§G\IlQN 

. 
O 
O 
9
O Q 

229. 
V 

' 

1, 5°00 
. 78°

- 

TOTHL LIBS REPORTING 5 5 ' 5 5 
ATOTFL L385 USED 3 3 3 '0 30 
MERN 4 86.1§66T 171,60000 115.3666? 105.60000* 
STD DEV_ » 101,&8760 255,06525 10l.$6183 97.5186i 
HEOIIN , 31.50000 31.80000 78.00000 75.00000 
DESIGN VALUE 2l;0 21.0 105 105



DIN -SUMMARY P455 19 

GM‘! CBS MD PCBS IN Alflétlis Am) uAt5R ‘ PRINTOUT PREPARED! 86112101, 
PIRIHETERI 1,3,5=TRICHLOROBENZENE ‘NGIL 

< 

- 705 
LAB . 

‘8:§1 
_ 

4 100, 
< 2:“ M0 ' 

CCCCCC 
-eouaua 

ooawma HNUNHP 

TOTIL LIBS REPORTING 6 
T0?lL L085-USED . 5 
ngnu a,91;sn 
STD DEV 5¢371b0 
HEUIIN 7¢58500 
DESIGN VALUE 10.7 '

0 < 1, 
< 100,

5 ‘ 
810 

_ 
SBHPLE RESULTS 

706 

Z .1 

8.5

6
3 

10.50000' 
08¢7b128 
l¢$0000 
10.7- 

707.‘

A 
PP0l:N# NQTDOQ 

0
0 
O
0 
I
0 

B 

N00

6 
_

5 
ZZ,30000 
9¢93076 

17.30000 
$3.3 

AA 
O-I 

708 

21.6 
10 

on. 
0.50-501 "NO QQG

B

6 
45 

21,k0000 
10.65708 
19-30000 
53.3



DlTI SUHHIRY PRGE Z0 

' an? cus nun PCBS In AHPULES Ann HATER . PRINTOUT PREPIREOI 36I1Z!01o 
. PRRINETERS 1,2qb—TRICHLOR08ENZENE NGIL 

SBHPLE 
- 705 ' 706 

mas , 

CCKfl=¢¢fl: 
GDOQQBB 

\D~DG~|0\l-BO HNQNHPP A
A 

"N

. 

'h»MmqfH \DmUwaoaM 

O
Q 
0 
O
I 
O
I 

B

B
O

A 

TOTHL LIBS REPORTING 7 
vorln LIBS usso _s 
HEEN 16.36990 
STD DEV 6.51632 
MEQIAN 15.00000 

DBSIGH VALUE 20.0I

C 

. Hz’
9 

2031 Z 

i3: 
NIP 0 G 

, 7 

15.02000 
' 50721109 
1h¢Z0000 

20.0 

RESULTS ' 

707 

2§:f 
‘ 

’§§; 
sa.o

6 
55.53333 
12.59539 
55,70000

2 

700 ' 

22:“ 
0

0 

00139 
§%: 
50.0 

'7 

Y s 
umruar 
2k,k288b 
55.00000 

100 100



Dlfl SUMMARY Pas: 21 

OH? CNS RND PCBSOI8 AHFULES AND HATER Q rumour PREPARED: eenzru. 
PHRQHETERS 192;?-TRIUHLOROBENZENE NGIL 

LAB - 

CCCCCC B93655 \D\DOB\|7U\G WVGNNP

A
N
D 

VQUQBFUI 

0
U 
Q 
0
0
O 

=6 

F 

OH 88' 

TOTAL Lass REPORTING 5 
TOTAL LIBS usao" . s 
HEIN 0 

_ 

10.27500 
STD DEV " 10»3516b 
HEDIlN 8.00000 
DESIGN VALUE 10.4 

sanrne RESULTS 
- 705 roe ’ru7 

9:57 
an. 
zgia 
|1.o 

‘

s
u 

11.ae1so 
a;aassu 
7.90000 
10;b 

NGMOPN 
a\fl\@@@@ 

0 
Q
Q 
Q
Q
I

9 

PW 

' 6 
0

5 
32.62000 
10,88265 
35.00000 
51.7 

708 

21.9
V 

a0: 
:"~ 
3910

6
Q 

30.22500 
8.30275 

35,50000 
si;1



0010 sunnnnv ’ pas; zz 

QH7 OHS AND P835 IE ANPULES 0ND UQTER 

PRINTOUT PREPIREDI 56/1Z'01e 
PlRlHETER8 1gzqbq5-TETRRCHLOROBENZENE ' NGIL 

- 
. 

705 
LIB 

CCCC HOBO 

0 

Qua! 

UNON 

TOTIL LlBS REPORTING 6 
?0?flL'Lflas USED 2 
wean 10.50000 
sr0 new 11.01030 
MEDIAN 15.50000 
DESIGN VALUE 10.1 

< 7%.: < 
25: 

N N 

SQHPLE RESULTS 
100‘ I 

7310 
21. 

0 0 
02 

10.50000 
9¢19239 
1b.50000 
10.1 

707

0 
00: 
30, 25.0 

. 0
3 

32,3333; 
5.65033 

30.00000 
50.3 

708 

Z2: 
36. 
23;0 

V 0 
l

3 
31.65567 
7.50555 
36.00000 
50.3



D073 SUMNER? PAGE Z3 

GH7 C35 QND PCBS Ii AHPULES IND WQTER 
PRINTOUT PREPIREOt 86/121015 
PQRRHETER: 1,Z,3,Q-TETRAGHLOROBENZENE ' us/L 

LAB 

{ICC 

CC 

GO

Q 
GE 

000~n: 

UJNQ 

NM 

1.s 
8 ‘ 

~10 

TOTAL LIBS REPORTING V 5 
TOTRL LRBS USED‘ ‘ B 
HEIN 

A 

' 5,99250 
STD DEV 2.09895 
HEDIIN 5,98500 
DESIGN VALUE 9.8 

SRHPLE RESULTS 
_' 705 A "706 7070 700 

¢ 33137 < 33193 
7¢b 
8:" 

7 4 
6533250 
1.03161 
5.70000 
9.6 

CJNHQIN 

G060‘ 

NP 

0 
0
0 
0
0 

Q 

‘ 

VO

5
5 

'2a.ssuoo 
5.035s? 

48.9 

Z ,3 =3. 
36. 
23. 28,0

5
Q 

28,07500 
5.66b73 
ze,ssuoo 
68.9



DITI SUNIARY PAGE Z5 

. GN7 CH5 QND PCBS IN QHPULES IND NETER 

PERIHETERI PENTICHLOROBENZENE N5/L 

LIB . 

CCCCC 4:001:39 

0%‘ 

0-ha 
Nldhli-l> 

R

. 

I'\Il&\llO-BN0-I 

0 
I 
¢ 
0 
0 
0
0 

G 
N 
I-5 

=“§ 

CC Qfi \D\D 
ldfilfi 

707:0 Lass REPORTING 7 
101:0 Lass usso 

_ 

0 '5 
HEIN - 3,2616? 
STD DEV 1¢51U1fl 
ngntlu 3.15000 
nzsrcn VALUE 4.9 

‘ PRINTOUT PREPARE!" -85/12/01, 

SAMPLE RESULTS 
- 705 . 706 707 

, *5" 
5. 
2:’ 

V

1
0 

3.71500 
1.07199 
3¢80000 
4.9 

13.9 
10 8 
vi 0. 20. , 25.0

7 

’

6 
18e51667 
5¢57h38 

19.00000 
24.1 

708 

15.3 

15°; 
201 
20. 
23.0

7
5 

Z0=57500 
3.90587 

21-50000 
24.7 ’



BIT! SUMMARY 9455 :5 

_ QH7.CH$ RD FCBS II IHPULES END NRTER 
PRINTOUT PREPARED! 86/12/01. 

’ 
" PRRKHETERQ HEXACHLOROBENZENE 

' 705 
LIB - 

2:3“ 
5» - 

. 
0 5 

- 0'0 1 ‘ 11150 
cCC¢CC¢ 

QCC 

cumaucuaflmflna 

000 

N"! 

%\ 

MP9 

WNGNVUNNRQP 

»ZIa 
' 5 §Z0 

rornm LIBS aswonrxus . 10 
?OTlL Lhas usso 9 
NEIN 0.75889 
STD DEV 3.2hZ79 

SIMPLE-RESULTS 
706 

0.75 
§:° 
.80

Q 
10.55 
s. §.6 
320 ' 

10 
'

9 
0.00000 
2.82005 
be60000 

707 

1702 
5" 0 

=53. 
2:1 
1:10 - 

I0 
, 

" 9 
22.01609 
16063679 
20.00000 

NGIL 

T08 

1a.s 
21. 

.3. 
5:210 
26.» A 

13. - 

0.0 

. 10
a 

22. 05500 
16.12005 
19.75000 H8718 |0.80000 

1 GR VALUE 5.2 5.2 25.9 25.9



0&1’! SUMARY PAGE as 

087 CH8 AND PCBS II fl;HP\l.ES IND HATER 

PIRMIETERS HEXQCHLOROETHRNE N5/L 
' PRINTOUT PREPARED! 86/121010 

SGHPLE RESULTS 
- 705 . 706 V707 700 

0000- 

¢:¢C.'¢CC0 

cmnucuau 

QQON 

O»-I 

wNd\N0li' 

0-fin»-hhhl 

unawuaa 
000000 

G

H 

TOTAL LABS REPORTING . 6 
TOTlL LIBS USED » 

V 6 
KERN 15.. 88333 
STD DEV 30 2571040 
NEDIIN 12¢ 50000 
DESIGN VALUE 22.0 

0. 
01: 10.

V 

$310

6 
5. 

13.32000 
5007070 

140. 00 0 00 
22.0 

22 01 0010 
' 5 

75000000 
59.30369 
~60o00000 

0 Z3,< 5 < .0 
-0'5 

\flH@ 
_NQGM 

OQOO

G

s 
- 0 

03.25000 
-30.30771 
00.00000 

110 A110



DlTl SUHHRRY PRGE 27 

4 EH7 CHS AND POBS II AHPULES IND HATER ‘ 
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