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MANAGEMENT PERSPECTIVE 

The Upper Great Lakes Connecting Channels (UGLCC) have been 
designated as "Areas of Concern" by the International Joint Commission. 
A Canada - U.S. bi-national 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 13 interlaboratory performance 
evaluation studies were implemented. 

This report summarizes and evaluates the results from the 
eighth interlaboratory performance evaluation study, QM-8 which consis- 
ted of the analysis of twelve organochlorines in anpules and water. 
Results were received from ten out of 15 participating laboratories (six 

4. 

Canadian, four U.S.). with the exception of one laboratory, most of the 
data received for the standard solutions were satisfactory and 
comparable. Similarly, data for the water samples, although a little 
more erratic, were also satisfactory and comparable with the exception 
of one or two laboratories. All laboratories have been provided with 
the appropriate feed-back. ' 

Dr. J. Lawrence 
Director 
Research and Applications Branch



‘I PERSPECTIVE - GESTIONL 

Les chenaux reliant la Grands Lacs d'amont (CRGLA) ont été 

désignés comme des "secteurs préoccupants" par la Commission mixte 
internationale. Une étude binationale Canada - états-Unis portant 

sur l'identification et l‘évaluation des impacts environnementaux 
des substances toxiques dans ces zones a été entreprise en 1984. 
Un Groupe de travail sur la gestion de la qualité a été mis'sur‘ 

pied et 13 études interlaboratoires d'évaluation de la performance 
ont été faites afin d'aider les laboratoires analytiques qui four- 

nissent des données pour l‘étude CRGLA. 

Le présent document décrit les résultats de la huitiéme étude 
interlaboratoire dFévaluation de la performance, QM—8, qui consistait 

‘D 5 analyser douze composés organochlorés dans des ampoules et dans _' 

l'eau. Des quinze participants originaux, dix laboratoires (six du 

Canada et quatre des fitats—Unis) ont fait parvenir leurs résultats. 
K l'exception d‘un laboratoire, la plupart des données regues pour les

4
s solutions etalons étaient satisfaisantes et comparables. Bien que 

plus erratiques, les données sur les échantillons d'eau étaient 
également satisfaisantes et comparables, 5 l'exception d'un ou deux 
laboratoires. Tons les laboratoires participants ont regu une 
rétroaction appropriée. 

J. Lawrence 
Directeur, Direction générale de la recherche et des applications 

M ____ V ~'—*._



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, thirteen interlaboratory performance evaluation studies were 
designed and conducted by the Quality Management Work Group. 

This report describes the results from the eighth interlab- 

oratory performance evaluation study, QM-8, which consisted "of the 

analysis of organochlorines in ampules and water. Results were received 
from 10 out of 15 participating laboratories (six Canadian, four U.S.). 

The results from the standard solutions were for the most part 

accurate and precise. Data for the water samples were not as precise as 
the standard solutions and accuracy was more erratic. with the 

elimination of outlying data from one or two laboratories the results 
received from this study were accurate and comparable in relation to the 
design values. All laboratories that participated had detection limits 
and methodologies suitable for the analysis of organochlorines in 

natural water. ~

ii



ll 
L‘étude des chenaux reliant les Grands Lacs d'amont (CRGLA) 

reconnait que les aspects assurance de la qualité/controls de la 
qualité (AQ/CQ) sont des éléments vitaux pour L'utilité globale 
des résultats de 1'étude. 'Dans le cadre du programme AQ/CQ, treize 
études interlaboratoires ont été concues et faites par le Groupe de 
travail sur la gestion de la qualité. 

Le présent document décrit les résultats de la huitiéme étude 
interlaboratoire d'évaluation de la performance, QM-8, qui consistait 
3 analyser les composés organochlorés dans des ampoules et dans l'eau. 
Dix des quinze laboratoires participants ont_présenté leurs résultats 
(six du Canada et quatre des Etats—Unis). 

Dans le cas des solutions étalons, la plupart des résultats 
étaient précis. Les données sur les échantillons d'eau n'étaient V 

pas aussi précis, et elles étaient plus erratiques. Aprés élimination 
des données trop éloignées de la mcyenne provenant d‘un ou deux 
.laboratoires, les résultats regus dans le cadre de cette étude 
étaient précis et comparables aux valeurs nominales. Tous les 
laboratoires participants avaient des limites de détection et des 
méthodes appropriées pour l'ana1yse des composés organochlorés 
présents dans l'eau naturelle. 

__. _ ., _ -____
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INTRODUCTION 

T 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, bi-national 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, thirteen 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 laboratories, 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 eighth interlaboratory study, QM-8, was initiated on 
February 28, 1986. It involved the analysis of twelve organochlorines 
(0C's) 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. ’ 

STUDY PROFiLE 

From the returned questionnaires, the following 15 "labora- 
tories confirmed their participation in this study: U001, U013, U014, 
U063, U072, U077, U086, U091, UO92,.U093, U049, U057, U075, U078, and 
U090. By the time the study was closed (September 30, 1986) the last
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five laboratories had not submitted any results. See list of 

participants at the end of this report. ~ 

Since erratic in-house standards have been shown to be major 
sources of error in previous interlaboratory studies for 'organic 
parameters, the first part of this study was designed to determine the 
accuracy of the participants‘ calibration standards for organochlorine 
analysis. Fortified water samples were also provided to the partici- 
pants for the evaluation of their overall performance in 0C analysis. 

‘ Each laboratory was provided with eight ampules and two one 
litre samples of naturally occurring surface water. Four of the ampules 
were to be analyzed by direct injection, two of the ampules were to be 
used to spike the two water samples provided and the. remaining two 
ampules 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 
analyzed alongside_the four ampule samples analyzed for UC’s according 
to each laboratory's in=house procedures. The 12 0C"s were 
hexachlorobenzene (HCB), ovBHC, Y-BHC, Mirex, p,p‘-DDE, p,pF-DDD, 
p,p'-DDT, heptachlor epoxide, dieldrin, crchlordane, y-chlordane and 
oxychlordane. 

p

~ 

All standard solutions and test samples were prepared by the 
Quality Assurance Project Team, Research and Applications Branch of the 
National Hater Research Institute‘ (NNRI). Stock solutions of the 
individual 0C's were. prepared gravimetrically from primary grade 
standards of purity greater than 98%. working solutions were prepared 
by combining dilutions of the individual stock solutions. The design 
values as well as the interlaboratory median for each 0C in test samples 
801 through 808 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. j

_ 

_ 
Ampules 801 - 804 were identical to those which were used in 

study Qflé1(ampules 105-108) and were also used in IJC Interlaboratory 
Study 52 which involved more than 20 laboratories. The interlaboratory
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medians of the parameters for these samples from all three studies were 

within 10% and confirmed the design value. 
In order to provide some indication of analytical precision, 

the samples were sent out in blind duplicate pairs as outlined in 

Table 1. . 

RESULTS AND DISCUSSION
' 

An al.,y.t i..ca_l v 
Methodology 

In this study, all standard solutions in ampules 801 - 804 

were quantified by direct injection into a gas chromatograph using an 

electron-capture detector and a suitable column. Hater samples prepared 

from' ampules 805 - 808 were analyzed similarly after appropriate 

extraction cleanup and solvent replacement. Of the nine laboratories 

submitting results for water samples (one laboratory did not analyze the 

water samples), eight used dichloromethane (DCM) and one used hexane 

extraction procedures. Five of the participants used Snyder columns and 

Kuderna—Danish evaporators for evaporative concentration of the extract 

while four used rotary evaporators. Five laboratories used Florisil 

cleanup, two used silica gel, one used alumina and one used gel 

permeation chromatography. 
Three of the ‘laboratories injected the cleaned extract 

directly while six fractionated the 0C's into two or three fractions 

during cleanup using solvents of increasing polarity (i.e. a combination 

of hexane, benzene, diethyl ether in hexane, diethyl ether in 

petroleum, ether, dichloromethane ‘in hexane and/or diethyl ether in 

dichloromethane). Three laboratories used a single GC column for 

analysis, five used dual columns and two used triple columns, One 

laboratory used a combination of packed and fused silica capillary 

columns for analysis while two used packed columns exclusively and seven 

used capillary columns exclusively. All ten participants 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 QC 
results in this study, the percent recoveries (reported vs design values 
and reported vs interlaboratory medians) were calculated (Table 4). 

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

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

% Recovery Designation 

3_1s0 Very high 

‘D 149 - 125 High 

124 - 76 Satisfactory 

75 - 51 Low 

§_50 Very low 

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

General Csorrment;s. 

Only one of the ten reporting laboratories submitted their 
data by the originally set deadline (U014).
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Computer printouts of the raw data were sent out to all 

reporting laboratories for verification in October 1986. All 

laboratories returned their results verified with no changes. A final 

data summary was sent out to the participating laboratories, the Quality 
Management Work Group, the work group chairmen and the MC and AIC 

chairmen on November 20, 1986. 
V

I 

Five out of ten reporting laboratories submitted results for 

all twelve parameters on all eight samples while three laboratories were 

missing one to four parameters. Two laboratories did not analyze all 

the samples. Laboratory U091 did not analyze any of the water samples 
and laboratory U013 did not analyze the water samples which were to have 

been prepared using its own organic-free water nor did it cOmPlete the 

analysis of the remaining samples. 
The interlaboratory medians for ampules 801 - 804 were in good 

agreement with the design values. Most medians were between 90 and 100% 
recovery except for HCB, Mirex, p,p'-DDD and p,p'-DDT (84, 88, 89 and 

82%, respectively). The means were all over-recovered due mainly to the 

very high results of one laboratory (U063). Only means for p,p'+DDE and 

p,p'5DDT were ‘within ~r10% of the design value, while the other 
parameters ranged from 112 to 139% recovery, The interlaboratory 
medians for water samples 805 - 808 were in reasonable agreement with 

the design values. Most medians were between 80 and 110% recovery 
except for HCB (77% for ampules 805 — 806 and 62% for 807 - 808) and 

o-BHC (70% for 807 - 808). Approximately two—thirds of the means were 
over-recovered, again due mainly to the high results of one laboratory 
(U063). The means ranged from 56 to 137% recovery of the design 
values. Because of ‘the limited number of participants, addition or 

deletion of data sets can significantly change the means and even the 

medians. After rejection of obvious outlying data there is a 

significant improvement in the precision of the interlaboratory data. 
The means and the medians were within 110% of the design value and the 

relative standard deviations were better than 15% in most cases
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indicating that both the comparability and accuracy of these interlab 

data were satisfactory. 
i

W 

The interlaboratory median results for ampules 801 - 804 from 
this study compare very favourably with the medians from study QM-1 

(ampules 105 - 108). All of the medians are within 110% of each other 

and half are within i5%. 
All of the data submitted were useful for the purposes of 

evaluation since none of the laboratories reported any results as "less 
than". The design values were all above each lab‘s detection limit 

although limits for laboratory U014 came close. Detection limits ranged 
from 0.01 to 10 pg/uL for the ampules and 0.01 to 10 ng/L for the water 

samples. The methodologies »employed for organochlorines lby the 
laboratories all may be considered suitable for the monitoring of such 

compounds in natural water samples. 
' “ 

Lab Specific Comments 

uo01
_ 

This laboratory reported results for all parameters except 
oxychlordane which was not routinely analyzed. Precision for duplicate 
pairs of ampules (801 - 802 and 803 - 804) was better than tl2% with the 
exception of p,p'-DDD (i21%) while for duplicate pairs of spiked water 
samples (805 - 806 and 807 - 808) precision was a little worse. Most of 
the results were within tl5% except for, QFBHC (i16% for 805-806), 
p,p'-DDD (i18% for 8059806), p,p'-DDT (il6%_for 805-806) and dieldrin 
(119% for807-808). Based on the design value, accuracy (accuracy for 

ampules 801 - 804) was very good, ranging from 65 to 122%. Out of 22 
results- reported, all were satisfactory except for one low result. 

Accuracy for the spiked water samples ranged from 58 to 129%. 37 out of 
44 results were satisfactory while six recoveries were low and one was 
high.
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U013 
l . 

' 

This laboratory submitted partial results Just after the 
second deadline. water samples 807 and 808 were not analyzed at all, 
heptachlor epoxide and dieldrin were not determined on water samples 805 
and 806 and Mirex was not reported for any sample. Precision of 
duplicate pairs was within i7% for the ampules with one exception for 
p,p'-DDE (t12%). Precision for the water samplest was worse. Most 
duplicate results were within 116% except for a few erratic values for 
HCB (1114%), a-BHC (i65%), v-BHC (130%) and Y-chlordane (t28%). 
Accuracy for the ampules was very good. Out of 22 results reported, 20 
recoveries were satisfactory and two were low with a range of 65 to 
122%. For the water samples, accuracy was poor (range 7 - 86%) since 
only three recoveries out of 18 results reported were satisfactory; Two 
recoveries were very low and thirteen were low. 

U014 

Results for all parameters were submitted by this laboratory 
except for a~BHC and oxychlordane which are not routinely analyzed. 
Precision of duplicate pairs of ampules was very good. Most results 
were within 17%. For the spiked waters, duplicate pair precision was 
as good (t10%) with the exception of dieldrin (:17% for 807=808). 
Accuracy for the ampules was average, having a range of 71 - 175% 
recovery of the design value. Of 20 results reported, 14 were 
satisfactory, while two results were very high, three were high and one 
was low. Accuracy for the water samples was a little better than the 
ampules (range 62 - 149%) since a higher percentage of results were 
satisfactory. Of 40 results reported, 30 were satisfactory, six were 
low and four were high.

g

"
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U063 

This laboratory submitted results for all parameters requested. 
Although precision for duplicate pairs of ampules was within 18%, it was 
erratic for the spiked water duplicates ranging from 12% for p,p'-DDT 
(807-808) to :134% for QPBHC (807-808). Accuracy was a problem for this 
laboratory for all the samples. All 24 results for the ampules were 
very high (range 250 - 566% recovery) and of 48 results reported for the 
water samples 37 were very high, three were high, five were very low and 
only three were satisfactory (range 1 — 426% recovery). 

These results strongly suggested that the in-house 0C standard 
solutions of lab U063 were highly inaccurate and biased high. The fact 
that the overall recoveny of 0C in the water samples were notably lower 
than those obtained for the ampule samples indicated that -their 
extraction recovery was very low. ‘ 

uozz 1 

Results were submitted by this laboratory for all parameters 
requested. Precision for duplicate pairs of ampules was excellent 
(24%). The water samples had a precision that was not as good (¢15% 
for most results) with Hos (1251 for 807-spa), GPBHC (1232 for 307-808) 
and p,p'-DDE (i16% for 807-808) being worse. Accuracy was also 
excellent for the ampules since all 24 results reported were designated 
as satisfactory. In fact, the worst recovery was still better than 85% 
of the design value. The accuracy of water sample results was quite 
good as only eight recoveries were unsatisfactory out of 48_ results 
(range 59 — 166%). One result was very low, three were low, two were 
high and two were very high.
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U077’ 

This laboratory submitted results for all the parameters 
requested.- Precision for the ampules was excellent (12%) except for 
p,p'-DDT (212%). Precision was a little erratic for the water samples, 
since about half the results were within 25% while the rest ranged up to 
i34% (p,p'-DDT). Accuracy was very good for the ampules with a range of 
73 - 122% recovery, Out of 24 results reported, 23 were satisfactory 
while one recovery was low. .Accuracy for the water samples was average 
as only 27 recoveries out of 48 results were satisfactory while 19 were 
low, one was very low and one was high (range 49'- 128%). 

Heptachlor epoxide, dieldrin, archlordane and oxychlordane 
were the only parameters not reported by this laboratory. The precision 
of duplicate pairs of ampules was within :10%. Precision for the water 
samples was very erratic for or and Y-BHC and also erratic for 
p,p'-DDT. Accuracy was satisfactory for 14 out of 16 results reported 
for the ampules (range of 70 - 100%) while two recoveries were 
low. For the water samples, out of 32 results reported, 17 recoveries 
were satisfactory, while five were very low, nine were low and one was 
high (range 8 — 129%). 

U091 

This laboratory submitted results only for ampules 801 - 804 
and did not analyze anyi of the water samples. Precision fort the 
duplicate pairs of ampules was excellent (¢3%). Accuracy also was 
excellent ranging from 87 to 109% recovery Mfith one exception: HCB had 
a very low recovery of 21% which appears to be the result of a bad 
standard. Out of 24 results, 22 were designated satisfactory.
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U092 

Results were submitted by this laboratory for all parameters 
requested. Precision for the duplicate pairs of ampules was excellent 
(i2%) while for the water samples it was much worse. Precision was 
generally within e-12% except for on-.BHC (ii43%.f'or 807-sos) and Y-BHC 
(i23% for 807-808).i Accuracy was good for the eanpules. 

' 

Out iof 24 

results reported 20 were satisfactory with a range of 46 - 95% 
recovery. Two results were very low and two were low. Accuracy for the 
water samples was average ranging from 49 to 108% recovery. Only 32 

results of 48 reports were satisfactory, while 15 recoveries were low 

and one was very low. 

U093 

This laboratory submitted »results for all parameters 
requested. Precision for duplicate pairs of mnpules was excellent 
(:3%).‘ The precision for the water samples was erratic with at least 
one imprecise result for u»BHC, Y-BHC, p,p'-DDE, p,p'-DDD, p,p'—DDT and 

oxychlordane. Accuracy was satisfactory for 19 of 24 results reported, 
five recoveries being low (ranger 52 - 93%). For the water samples 
accuracy was below average since just over half (27) of the 48 results 
reported were satisfactory._ Four recoveries were very low, two were 
low, seven were high and eight were very high (range 37 - 194%)’ 
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TABLE.1 

Samples Distributed fqr Study QM—8 

Sample Description 

801 Mixture of seven UC's in isooctane 
802 Same as 801 
803 Mixture of five 0C's in isooctane 
804 Same as 803 
805 Mixture of twelve 0C's in acetone 

(Level 1) 

806 Same as 805 
807 Mixture of twelve 0C's in acetone' 

(Level 2) 

808 Same as 807



TABLE 2 

Design Values and Interlaboratory_MediQnS,f0F 0r9inOQhl0EiQeS 

Value 

1 I '-I " 

P9/uL P9/uL P9/uL P9/UL
_ Interlab. Median Inter1ab. Med1an 

Parameter DeSign______-~+--——-+ D9519" *————-—-*-*?"**" 
801 802 803 804 Value 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex

I 

35-33% 
p:p'-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

51.8 
26.2 
24.9 
54.3 

111.4 
50.4 
50.9 

41.9 
23.9 
22.7 
47.0 
98.6 
43.0 
41.6 

45.1 
23.4 
22.5 
48.0 
98.8 
44.0 
41.5 

39.5 
43.0 
52.6 
48.9 
24.5 

42.0 
52-0 
45.5 
23.0 

39:3 
41.0 
52.0 
47.5 
23.9 

'4_ 

Parameter 

09/L 5 
3 

09/L 
A 8‘ 

09/L 

Design 
Value 

ng L 
Interlab. Median 

_ 
Interlab 

805 806 
De$1gn 
VaTue 

38 4 

/ f 
- 

3 

. Med1an 
_________---___ 

807 808 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p9p"DDE 
p,p'-DDD 
9.0‘-DDT 
Heptachlor epoxide 
1Die1drin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

25.9 
52.4 
24.9 

27.8 
25.2 
25.4 
24.7 
25.9 
25.3 
24.4 
24.5 

20.0 
54.7 
21.0 
25.3 
25.0 
22-0 
19.0 
29.0 
25.9 
_24.3 
21.0 
20.7 

20.0 
51.5 
22.0 
26.8 
30.0 
25.0 
22.0 
25.9 
25.2 
24.8 
22.0 
21.7 

104.0 
210.0 
99.6 
109.0 
111.0 
101.0 
102.0 
98.7 

108.0 
105.0 
97.8 
98.1 

1 55.5 
123.0 
78.0 
99.8 1 

125.0 
‘ 91.0 

77.0 
92.0 1 

89.9 
104.0 
89.0 1 

1 86.9 

63.0 
173.0 
87.4 
96.1 
111.0 
108.0 
98.5 
102.0 
101.0 
92.0 
86.5 
76.2 

~
\ 

I »l I
% .



TABLE 3- 

_ Analytical Methodology for Organochlorines 

LAB N0. SAMPLE PREPARATION SEPARATION & DETECTION 

U001 

U013 

U014 

U063 

U072 

DCM extraction, rotovapour 
concentration, silica gel 
cleanup and fractionation 
(A-hexane,'B-benzene), 
autoinjection and peak 
integration 

DCM extraction, Snyder 
column concentration, gel 

permeation cleanup, 
autoinjection and auto data 
reduction " 

DCM extraction, Snyder column 
concentration, Florisil cleanup 
and fractionation (A-6% diethyl 
ether in hexane, B-50% diethyl 
ether in hexane), autoinjection 
and auto data reduction 

DCM extraction, rotovapour 
concentration, fractionation 
(A-hexane, B-benzene), manual 
injection 

DCM extraction, Snyder column 
concentration, Florisil 
fractionation (A 6% 
diethyl ether in pet. ether, - 

B-15% diethyl ether in pet. 
ether), auto data collection 

30 m SPB-5, FSCC; EC 

60 m DB-5 FSCC, EC 

dual: 25 m x 0.2 mm 5% 
phenyl methyl silicon FSCC 
EC . 

25 m X 0.22 mm Sil 19 cs" 

FSCC; EC 

DB-5 FSCC; EC 

triple 6ft: 3% SE30 on Gas 
Chrom Q, EC 

1.5% OVI7 + 1.95% QF1 on 
Gas Chrom Q; EC 
4% SE 30 + 6% 0V21O on 
Gas Chrom Q; EC



TABLE 3 - continued 

Analytical- Hethodology for. 0I‘9in_0cfhlori,neS 

LAB NO, SAMPLE PREPARATION SEPARATION & DETECTION 

U077 

U086 

U091 

U092 

U093 

Hexane, extraction, Snyder 
column concentration 
alumina cleanup, silica gel 

cleanup, and 
fractionation (A-hexane 
B-benzene), manual injection 

DCM extraction, Snyder 
columniconcentration 
Florisil cleanup, 
autoinjection, auto data 
collection 

not applicable 
water samples not analysed 

DCM extractions, rotovapour 
concentration, Florisil 
cleanup, autoinjection, auto 
data system 

DCM extraction, rotovapour 
concentration, Florisil 
cleanup, fractionation (A- 
hexane, B-25% DCM in hexane, 
C-25% diethyl ether in DCM) 

dual 1.8 m x 2mm; 
3% SP-2100 on Supelcoport; 
EC 

1.5% SP-2250 + 1.95% SP- 
2401 on Supelcoport; EC 

dual 25 m x 0.2 mm: 0V-1 
FSCC; EC 
SE-54 FSCC; EC 

1: 4 m x 2 mm 3% Dexsil 300 
on Chromosorb H HP; EC 

2: dual: 25 m x 0.2 mm- A 

methyl silicone FSCC; EC 
30 m x 0.25 m DB 1701 
FSCC; EC 

dual 30 m x 0.25 mm: SPB-1 
FSCC; EC A 

DB+1701 FSCC; EC
¢ 

dual: 30 m x 0.25 m: DB-1 
FSCC; EC 
DB-1701 FSCC; EC



TABLE 4 

Percent Recovery of the Design Value and the Median 

Lab Code: U001 

Reported value X 100 
Design/Median 

J-I ._| 

Parameter 

Z Rec0very of % Recovery of 
Design Value Interlaboratory Median 

801 
Sample Sample 

002 003 
A 004 901 802 803 I 804 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p'-DDE 
p,p‘-DDD 
P-P'“DDT

7 

Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

75.3 
86.3 
89.6 
78.8 
88.6 
54.7 
77.0 

89.8 
88.5 
92.0 
91.7 
102 
87.1 

1 87.2 
122 
104 
101 
90.4 
NA 

117 
99.8 
98.5 
86.7 
NA 

93.1 
94.6 
98.5 
91.1 
100 
75.8 
94.2 

103 
99.1 
102 
104 
115 
99.9 
107 

126 
101 
102 
97.1 
NA 

1 I 

117 
105 
99.6 
89.3 
NA

i 

_l 

l I O I-\ 

_L-I 

Parameter 

% Recovery of 
Design Value

l 

‘l 

A 

% Recovery of 
Interlaboratory Median 

805 
Sample 

806 807 808 805 806 
Sample 

807 808 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p'-DDE 
p,p‘-DDD 
pop|'DDT

. 

Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane A 

Gamma-Chlordane 
Oxychlordane

0 

79.5 
l14 
94.0 
82.7 
84.5 
74.6 
91.3 
121 
94.1 
93.5 
85.2 
NA 

80.3 
91.0 
75.9 

1 99.3 
79.9 
57.9 
80.7

A 

105 
71.4 
83.7 

‘ 76.2 
NA

A 

83.5 ‘ 

83.8 ‘ 

92.2 
86.8 
109 
83.3 
72.5 
129 
104 
102 
98.0 
NA 

84.9 
82.4 
90.7 
88.3 
103 
74.0 
57.5 
124 
92.6 
93.5 
86.4 
NA 

103 
109 
111 
85.6 
90.4 
85.4 
122 
103 
97.7 
101 
99.0 
NA 

104 
92.6 
85.9 
90.7 
74.0 
58.4 
93.2 
100 
76.2 
88.7 
84.5 
NA 

130 
143 
118 
94.8 
96.4 
92.5 
96.0 
138 
125 
103 
108 
NA . 

140 
100 
103 
100 
103 
69.5 
59.5 
120 
99.3 
107 
97.7 
NA

l I-I



TABLE 4 

Percent Recovery of the Design Value and the Median 

Lab Code: U013 

Reported vaiue X 100 
Design/Median 

| I 

Parameter 

% Recovery of % Recovery °f
_ Design Value 

_ 
Interlaboratory Median 

801 
Sam 1e 

802 A 803 804 801 
Sam 

802 
pie 

803 1 804 
HCB ‘ 

_A]pha-BHC 
Gamma-BHC 
Mirex ' 

p,p:-DDE 
p,p -DDD 
p,p'@DDT 

Dieldrin 

Oxychlordane 

Heptachlor epoxide 

Alpha-Chlordane A 

Gamma-Chlordane 

90.7 
103 
108 
NA 
98.7 
75.4 
70.7 

88.8 
103 
100 
NA 
83.5 
79.4 
64.8 

96.2 
112 
76-0 
85.9 
122 

‘ 96.2 
107 
83.6 
90.0 
114 

112 
113 
119 
NA 
112 
88.4 
86.5 

102 
115 
111 
NA 
94.2 
91.0 
79.5 

99.0 
114 
76.9 
92.3 
130 

96.7 
112 
84.6 
92.6 
117

I

I 

0. ~ m 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratony Median 

805
S 

806 
ample - 

807 808 805 
Sample 

806 
‘ 

807 808 
‘H08 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p‘-DDE 
pap"DDD 
p,p‘-DDT 
Heptach1or e 
Dieldrin 

Oxychlordane 

Alpha-Chlordane 
Gamma-Chlordane 

6.95 
26.7 
52.2 
NA 
61.2 
63.54 
74.8 
NA 
NA 
64.6 
57.4 
65.3 

65.6 
72.5 
80.3 
NA 
68.3 
79.4 
70.9 
NA 
NA 
68.4 
86.1 
73.5 

=55

= 

=§5 9.00 
25.6 
61.9 

3$3§§S§$§ 

0 

0

0 

$0

0 

U'I\|¢ 

\l.-§ 

85.0 
73.8 
90.9 
NA 
63I3 
80.0 
81.8 
NA 
NA 
72.6 
95.5 
83.1 

=55 

u up 

=§5 

.-o 

i + 
‘

| 1



TABLE 4 

Percent Recovery of the Design Value and the Median 

Lab Code: U014 

Reported value X 100 
Design/Median 

l—| 

Parameter 

% Recovery of A 

A 
% Recovery of 

Design Value Interlaboratory Median
l 

'1 

801 
kSample , _Sample 

802 803 1804 801 802 ‘ 803 804 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p'-DDE 
9.9‘-D00 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin

V 

Alpha-Chlordane 
Gamma-Chlordane » 

Oxychlordane 

90.7 
NRA 
133 
92.1. 
110 
123 
70.7 

94.6 
NRA 
145 
93.9 
111 
125 
78.6 

170 
97-7 
110 
112 
NRA 

175 
95.3 
112 
115 
NRA 

112 
NRA 
146 
106 
125 
144 
86.5 ‘ 

109 
NRA 
160 
106 
126 
143 

174 
100 
112 
121 
NRA 

9604 - ' - 
176 
100 
113 
118 
NRA

I 

l_;_ _1., 

l 1 1 I"\ I I I 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratory Median 

805 
Sample 

806 807 808- 805 806» 
Sample, 

A 807 308 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
9.0’-DDE 
p,p'-DDD 
p,p'=DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Dxychlordane 

‘ 
._. 

73.45 
NRA 
84.3 
103 
101 
111 
74.8 
146 
112 
91.3 
86.1 
NRA 

77.2 
NRA 
92.4 
‘103 
108 
111 
86.6 
130 
104 
91.3 

A 90.2 
NRA 

64.4 
NRA 
83.3 
96.3 
97.3 
1047 
64.7 
134 
93.5 
82.9 
81.8 
NRA 

61.5 
NRA 
96.4 
88.1 
97.3 
109 
62.7 
149 
119 
85.7 
90.0 
NRA 

95. 
NRA 
100 
106 
108 
127 
100 
124 
116 
98‘ 
100 
NRA

0

8 

100 
NRA 
105 
104 
100 
112 
100 
124 
111 
96.8 
100 
NRA 

101 
NRA 
106 
105 
86.1 
115 
85.8 
143 
112 
84.1 
89.9 
NRA 

102 
NRA 
110 
99.9 
97.3 
102 
65.0 
144 
127 
97.8 
102 
NRA 

I“!



TABLE 4 

Percent Recovery of the Design Value and the Median 

Lab Code: U063 

Design/Median 
Reported value X 100 

Parameter 

2 Recovery of % Recovery of 
Design Value 

Y 

Interlaboratory Median
\ 

. . . -1 

801 802 
Sample Sample 

803 804 801 802 803 804 

HCB 
Alpha—BHC 
Gamma-BHC ‘ 

Mirex 
I

. 

55.335 ’
I P9P ‘DDT

. 

Heptachlor epoxide 
Dieldrin = 

Alpha-Chlordane 
Gamma-Chlordane 
Dxychlordane 

542 
500 
478 
308 
254 
375 
289 

566 
523 
482 
335 
266 
397 
305 

377 
316 
397 ‘ 

395 
250 

382 
316 
397 
397 
258 ‘ 

671 
548 
525 
355 
287 
440 
353 

650 
585 
533 
379 
300 
455 
373 

388 
324 
402 
424 
267 

384 
332 
402 
408 
264

A 

_| 

l 1 1 I-\ 

Iii 

_ | 1 I 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratory Median 

805 806 
Sample 

807 1 808 
. Sample 

805 806 807 808 
HCB

_ 

Alpha-BHC 
Gamma-BHC 
Mirex 
papl'DDE 
p,p'-DDD 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

'
1 

113 
313 
290 
157 
259 
172 
88.2 
149 
244 
244 
232 
191 

126 
426 
363 
182 
299 
240 
126 
238 
319 
333 
329 
299 

5.95 1 

92.4 ~ 

202 
307 
204 
275 
175 
225 
5.94 ~ 

272 
255 

5 322 

1.27 
2.27 
20.9 
324 
195 
260- 
180 
107 
209 
210 
224 
205 

5"5’i54 
433 
410 

2.10 
2.76 
23.8 
367 

145 9.29 1 

200 157 
344 255 

185 355 
277 
242 
145 

127 227 
253 241 7.13 
255 354 275 
259 555 291 1 253 
225 ass " 354 254 

195 
245 
187 
162 

163 
277 180 
197 206 
118 231 

241 
224 
239 

F 1 l_\' 1 ~-Q | _'



TABLE 4 

Percent Recovery Of the Design Value and the Median 

Lab Code: U072 

Reported value 
Design/Median 

x 100 

I I 
"' 

.. J-' ' 

Parameter 

% Recovery of p 
~% Recovery °f 

Design Value Interlaboratory Median 

801 

“'5 
802

P am le Sample 
I 803 804 801 802 803 804 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
9.0;-DDE 
P5P 
p,pf-DDT - 

Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gama-Chlordane 
Oxychlordane 

86.5 
91.2 
89.2 
91.7 
88.4 
89.1 
87.0 

85.1 
89.3 
88.8 
91.5 
89.3 
94.0 

~ 86.1 

95.3 
96.0 
96.3 
96.3 

99.5 
90.9 
99.2 
100 
97I6 

107 
100 
98.0 
106 
99.9 ‘ 

104 
106 

97.9
1 

100 
98.2 
104 
101 
108 
106 

100 
97. 
97. 
104 
103 

6
1 

100 
95.4 
100 
103 
I00 

_I 

I I I I-I 

J-I 

I I I 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratory Median 

805 
Sample 

806 807 808 89 5 806 
Sample 

807 808 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p'-DDE 
p,p'-DDD 
0.0‘-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

83.8 
109 
78.7 
101 
152 
97.6 
160 
76.9 
96.3 
99.2 
98.4 
95.1 

81.5 
123 

1 88.4 
101 
128 
99.2 
139 

1 73.3 
93.7 
97.3 
98.0 
95.1

I

1

I 

63.8 
58.7 
85.4 
97.9 
117 
90.0 
108 
85.1 
83.2 
98.6 
99.1 
88.6 

44.9 
80.9 
84.8 
82.6 
9354 
104 
112 
76.5 
93.2 
84.8 
80.6 
77.7 

108 
105 
93. 
105 
162 
112 
_214 
65. 
100 
107 
114 
113

3

5 

106 
126 
100 
103 
118 
100 
161 
69. 
100 
103 
109 
108

9 

99. 
100 
109 
107 
104 
99. 
143 
91. 
100 
100 
109 
100

5

9

3 

74.1 
98.2 
96.7 
93.6 
93.4 
97.6 
116 
74.0 
100 
96.7 
91.1 
100 

...1 I-I



TABLE 4 

Percent Recovery of the Design Value and the edian 

Lab Code: U077 

Reported value X 100 
" Design/Median 

1-: 
_, I ' Yj 

Parameter 

% Recovery of % Recovery Of 
Design Value 1 Interlaboratory Median 

801 
Sample

7 

802 803 804 ‘ 801 
Sa 

802 
mple 

803 804 

HCB 
Alpha-BHC 
Gama-BHC 
Mirex

. 

p,p'-DDE
. 

p,p'-DDD 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Dxychlordane

I 

92.7 
122 
80.3 
81.0 
84.4 
85.3 
85.4 

1 92.7 
122 

1 80.3 
81.0 

1 84.4 
85.3 
72.7 

88.6 
76.7 
98.9 
9280 ‘ 

93.9 

88.5 
79.1 
98.9 
94.1 
93.9 

115 
134 
88.3 
93.6 
95.3 

1 100 
100 

107 
137 
88.9 
91.7 
95.2 
97.8 
89.2 \

- 
91.1 
78.6 
100 
98.9 
100 

89.1 
82.9 
100 
96.8 
96.2 

O I l fq 

id 

1 1 1 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratory Median 

805 
Sample 

806 807 808 805 
Sa 

806 
mple

9 

807 808 

Alpha-BHC 
Gamma-BHC 
Mirex 
pap.'DDE 
9.9‘-DOD 
papJ'DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Uxychlordane 

88.8 
124 
80.3 
52.5 
50.9 
55.5 
55,1 
48.5 
52.0 
50.8 
5704 
61.2 

88.8 
128 
80.3 
80.9 
71.9 
75.9 
90.5 
50.7 

1 70.5 
79.8 
73.8 
77.5 

75.9 1 

71.4 
52,2 
57.0 A 
87.4 
90.1 1 

89.2 
54.8 
75.9 1 

84.8 
82.8 
77.5 

75.9 
114 
78.3 
54.2 
75.7 
91.1 
98.0 
61.8 
73.1 
81.9 
78.7 
75.4 

115 
119 
95.2 
54.5 
53.8 
53.5 
73.7 
41.4 
54.1 
55.8 
55.8 

I 72.5 

115 
130 
90.9 
82.1 
55.7 
75.0 
105 
57.9 
75.4 
84.7 
81.8 
87.8 

120 
122 
79—5 

77.3 
100 
118 
b-9C6 
92.3 
85.0

1 

9 87.5 

127 
139 
89.2 
72.8 
75.7 
85.5 
102 
59.8 
78.5 
93.5 
89.0 
97.1 

I .1. F1 . 
1'

1 1



TABLE 4 . 

Percent Recovery of the Design Value and the Median 

Lab Code: U086 

Reported value X 100_ 
Design/Median 

% Recovery of 
' 

% Rec0vePy Of 
Design Value Interlaboratvfy Mfldidn 

Parameter <;¢»->;. 1.-- A 

, . 1 

801 
Sample Sample 

802 803 804' 801 802 A 80 3 1 804 

HCB
_ 

Alpha-BHC 
Gamma-BHC 
Mirex

' 

pap"DDE 
P.p'—DDD 
papl'DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Dxychlordane

\ 

73.4 
76.3 
100 
81.0 
88.0 
83.3 
92.3 

69.5 
76.3 
88.4 
75.5 
83.5 
87.3 
84.5 

NA 
NA 
NA 

‘ 94.1 
NA 

NA 
NA 
NA 
100 
NA 

90.7 
83.7 
110 
93.6 
99.4 
97.7 
113 

79.9 
85.5 
97.8 
85.4 
94.2 
100 
104 

§§§§§ §§§§§ 

;__ 

1 i i I l - ‘+‘
I 

- Parameter 

% Recovery of 
Design Value 

% R€C0Ve7Y Of 
Interlaboratory Median 

805 806 
Sample 

807 808 805 
Sample 

806 807 808 

HCB 
Alpha-BHD 
Gamma-BHC 
Mirex 
p9p!’DDE 
P.P'-D00 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

77.2 
57.3 
72.3 
73.5 
86.3 
79.4 
74.8 
NA 
"A. 
NA 
82.0 
NA 

77.2 
7.63 
24.9 
80.9 
129 
71.4 
38.2 
NA 
NA 
NA 
90.2 
NA

l 

73.1 
10.5 
35.1 
67.9 
117 
89.1 

‘ 52.0 

§;§§ 

l _7. 

82.7 
81.0 
54.2 
75.2 
99.1 
109 
95.1 
NA_ 
NA 
NA 
92.0 
NA 

100' 
54.9 
85.7 
76.0 
92.3 
90.9 
100 
NA 
NA 
NA 
95.2 
NA 

100 
7.77 
28.2 
82.1 
120 
72.0 
44.1 
NA 
NA 
NA 

100 
NA 

114‘ 
17.9 
44.9 
74.1 
104 
99.0 
68.9 
NA 

§8§§ G2 

137 
98.3 

85.3 
99.1 
102 
98.5 
NA 
NA 
NA 
104 
NA

1 .



TABLE 4 

Percent Recovery of the Design Value and the Median' 

Lab Code: U091 

_Reported value X 100 
Design/Median 

1-: 

Parameter 

% Recovery of % Recovery of 
Design Value Interlaboratory Median 

801 
Sample Sample 

802 803 804 801 802 803 804 

HCB 
Alpha-BHC 
Gamma-BHC 
Mi rex 
p,p'-DDE 
p.p'—DDD . 

p,p'-DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane 
Oxychlordane 

21.2 
91.6 
88.4 
86.6 
88.0 
91.3 
88.4 

21.2 
91.6 
88.4 
86.6 

‘ 91.3 
88.4 

we 
97.7 
103 
98.2 ~ 

93.9 

159 
97.7 
105 
100 
98.0 

26.3 
100 
97.1 
100 
99.4 
107 
108 

24.4 
103 
97.8 
97.9 
99.2 
105 
108 

100 

109 
100 
104 
105 

109 
102 
106 
103 
100

U 

Ii 

I ~I—- I I PW I I I 

Parameter 

% Recovery of 
Design Value 

% Recoveny of 
Interlaboratory Median 

805 806 
" Sample ' 

807 808 805 806 
Sample 

807 808 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p:-DDE 
p,p‘-DDD 
p,p ~DDT 
Heptachlor epoxide 
Dieldrjn

’ 

Alpha-Chlordane 
Gamma-Chlordane 
Dxychlordahe 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

§5§i§5 

§§§§§§§§§§§§ §§§§§§§§§§§§ 

NA 
NA 
NA 
NA 
NA 
NA 

§§§§§§ 

§§§§§§§§§§§§ §§§§§§§§§§§§ §§§§§§§§§§§§ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

§§§§§ 

I Y I i |'-n



TABLE 4 

Percent Recovery of the Design Value and the Median 

Lab Code: U092 

Reported value X 100 
Design/Median 

| 
" ' J-I 

Parameter 

% Recovery of 
0 

% Recovery °f 
Design Value Interlaboratory Median 

80 
Sample 

4 

Sample 
802 803 804 801 suz so 3 804 

HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p'-DDE 
p9p.'DDD 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin \ 

Alpha-Chlordane 
Gamma-Chlordane 
Dxychlordane 

46 
84. 
88 
82. 
91 
85 
70

3 
0
4
9
6
3
7 

46.3 
84.0 
88.4 
84.7 
91.6 
83.3 
72.7 

91.1 
83.7 
95.1 
92.0 
77.6 

\|@\Oxg 

\|@U)(6) 

0 

0 

0 

0

0 

U\@|\)\l°'\ 

92.1 
97.1 
95.7 
103 
100 
86.5 

53.3 
94.0 
97.8 
95.8 
103 
95.6 
89.2 

85.7 
96.2 
98.9 

89.1 
87.8 
94.2 
92.6 
79.5

i

I

i P-\ 

kl

l l 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratory Median 

80 
Sample 

806 807 808 805 
_ 

Sa 
806 

mpief
' 

807 808 
HCB 
Alpha-BHC 
Gamma-BHC 
Mirex 
P:p"DDE 
psp.'DDD 
p,p'-DDT 
Heptachlor ep 
Dieldrin 
Alpha-Chlordane 
Gamma+Chlordane 
Dxychlordane 

oxide 

\
‘ 

50 
99 
10 
91 
93 
87 
51 
72 
85 
87 
86 
73

2
2 

9
5
3
2 

.9
5
5
1
5 

57.9 
101 
96.4 
95.6 
108 
103 
59.1 
81.0 
89.2 
103 
98.4 
81.6 

56.7 
53.3 
73.3 
82.6 
108 
8901 
49.0 
65.9 
77.8 
85.7 
85.9 
69.3 

59.6 
100 
101 
93.6 
101 
104 
53.9 
67.9 
80.6 
87.6 
86.9 
72.4 

65.0 
95.2 
124 
95.1 
100 
100 
68.4 
62.1 
88.8 
94.7 
100 
87.2 

75.0 
103 
109 
97.0 
100 
104 
68.2 
77.2 
95.2 
109 
109 
92.4 

§l\°x\D\|°\\Q\D9C\D\D 

0 

I 

0

0 

0 

0 

0 

0 

0 

0 

0

0 

I, 

98.4 
121 
116 
106 
101 
97.7 
55.8 
65.7 
86.4 
100 
98.3 
93.2 

I-1 0 . ;— _> |



3Q TABLE 4 

Percent Recovery of the Design Value and the Median 

Lab Code: U093 

Reported value X 100 
Design/Median 

Parameter 

% Recovery of % Recovery of 
Design Value Lnterlaboratory Median 

801 
Sample Simple 

802 803 804 801 802 803 804 

‘H68 
Alpha-BHC 
Gamma-BHC 
Mirex 
p,p‘-DDE 
p,p'-DDD 
p,p\-DDT

_ Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane 
Gamma-Chlordane' 
Oxychlordane

\ 

52.1 
87.8 
92.4 
88.4 
84.4 
75.4 
72.7 

“ 52.1 
84.0 
92-4 
88.4 
82.6 

1 73.4 
1 70.7 

86.1 
81.4 
91.3 
85.9 
77.6 

86.1 
83.7 
93.2‘ 
87.9 
77.6 

64.4 
96.2 
102 
102 
95.3 
88.4 
88.9 

59.9 
94.0 
102 
100 
93.2 
84.2 
86.7 

88.5 
83.3 
92.3 
92.3 
82.6 

86.5 
87.8 
94.2 
90.5 
79.5 

Ii 

1 l l O 1 .-L - I 

Parameter 

% Recovery of 
Design Value 

% Recovery of 
Interlaboratory Median 

805 806 
Sample 

807 808 805 806 
Sample 

807 808 
HCB 
Alpha-BHC 
Gama-BHC 
Mirex 
p=pl’DDE 
9.0‘-DBO 
P.p'—DDT 
Heptachlor epoxide 
Dieldrin 
Alpha-Chlordane

. 

Gamma-Chlordane 
0xychlordane'7 

46.3 
91.6 
116 
199 
155 
123 
142 
117 
123 
133 
135 
122 

57.9 
95.4 
169 
162 
194 
190 
86.6 
121 
134 
167 
148 
196 

l .__ 

36.5 
37.6 
72.3 
124 
132 
93.1 
73.4 
93.2 
92.6 
107 
96.1 
91.7 

38.5 
100 
118 
112 
128 
118 
123 
103 
108 
123 
107 
102 

60.0 
87.8 
138 
205 
165 
141 
189 
100 
127 
144 
157 
145 

75.0 
97.1 
191 
104 
180 
192 
100 
116 
143 
177 
164 
222 

57.0 
64.1 
92.3 
135 
116 
103 
104 
100 
111 
108 
106 
104 

63.5 
121 
135 
127 
128 
111 
127 
100 
116 
140 
121 
131

F



,TABLE 5 

Summary:g§,% Bee9yery_of the Design Value 
(see page 4) - 

Lab Parameter Coments on Sample Results 

U001 

U013 

U014 

p.n'-DBO 
p,p'-DDT 
Heptachlor epoxide 
Dieldrin 

HCB 
8.! BHC 

Y - BHC 
PsP"DDD 
Y - chlordane 

P>P"DDT 

psp|'DDE 
a-chlordane 
oxychlordane 

HCB 
Y — BHC 
P.P?-BBB 
p¥pl'DDT 
heptachlor epoxide

l

}

l 

801, 805, 806, 808 -low 
807, 808 - low 
807 - high 
806 - low V 

805 - v. low; 806 - low 

805 - low 

801, 802, 805, 806 - TOW 

805, 806 - low 

ans, s01, sos - low 
801, suz - high 
802 - high r_ 
801, sus, 807; sos - low. 
.au3,'su4 - v. high; 805, sue, 807, sue - 
high '



TABLE 5 (continued) 

Summary of % Recovery of the Design Value 

Lab Parameter Comments on Sample Results 

U063 HCB 
urBHC 
Y-BHC 
Mirex 
papo'DDE

} p,p'-DDD 
p,p'-DDT 
heptachlor epoxide 
Dieidrin 

a-chlordane

} oxychlordane 

uo72 HCB
' 

QPBHC , 

P.P'-DDE 
p,p'-DDT 
heptachlor epoxide 

U077 GPBHC 
Y-BHC 
mirex 
p,p'-DDE 
q-chlordane 
popl'DDT 
pip‘-BBB 
Y—Chi0Fd&flE

} oxychlordane 
heptachlor epoxide 
Dieldrin 

801,802 - v. high; 806-high; 807,808~v. low 
801,802,805,806 - v. high; 808 - very low 
8U1,802,805,806,807-v. high; 808 - v. low 

801,802,805,806,807,808 - very high 

801,802,807,808 - very high; 806 - high 
803,804,806,807 - very high; 805-high 
803,804,805,806,808 - very high; 801-very 
low 

803,804,805,806,807,80s-very high 

807 - low; 808 - very low 
807'@ 10W ‘ 

805 - very high; 806 - high 

806 - low 

806 - high, 807 - low 
807 - low 
805, 807, 808 - low 
805, 806 - low 
805 1 10W 
802, 805 - low 

805 - low' 

805 - very low; 806, 807, 808 - low 
805, 806, 808 - low



TABLE 5 (continued) 

Lab Parameter Comments on Samp1e Results 

U086 

U091 

U092 

U093 

HCB 
a-BHC 
Y-BHC 
Mirex 
P2P"DDE 
p,p'-D00 
P.P‘-DDT 

HCB 

HCB 
QPBHC 
Y-BHC 
p,p‘-DDT 
heptachlor epoxide 

oxychlordane - 

HCB 
arBHC 
v-BHC 
mirex 
p,p’-DDE " 

p.p‘-D00 
P»P'-DDT 
dieldrin 
upchlordane 
vaphlordane 
oxychlordane 

801, 802, 807 - low 
805 - low; 
805, 808 - 

805, 807 
806 - high 
806 - low 
806 - very 

- low 

806, 807 - very ow 
10w; 806, 807 - very ow 

low; 805, 807 - ow 

801, 802 - very low 

801, 802 - very low; 805 - - 

807 - 10w 

801,802,805,806,808 - low; very low 

805, 807, 808 - low 

801,802,806 8-7 low; 805,807,808 - very 10W 
807 - very 
806 - very 
805, 806 - 

805, 806 - 

802 - low; 
801, 802 - 

806 — high 
805 - high 
805, 806 - 

806 — very

1 

10w 
high; 807 - low 
very high 
very high; 807, 808 - 1 

806 - very high 
low; 805 - high 

806 - very high 
high 
high-



APPENDIX I 

Codes 

NA: 
V 

not analyzed 
NRA; not routinely analyzed 
N or ND: not detected



APPENDIX II‘ 

UfipC§U1g§gr]aboratory Performance Eva1uati0n Stuqx 

QMg8xQrggng;h]orines in Ampules and Hater 

fjngl Data,Summar!



IAN 
VALUE 51.8 

001 
LAB 

CC OQ D-‘Q (HP 

C.-CCC.<2¢CC 

OOOOCIOOO 

\O\9\DON*~|-‘DI-* 

QNHONNU8‘ 

O-‘OH-‘ 

#4-“U4 

POO 

NQID 

0 
0 
0 

0
0
¢

N 
:'@ "05 

0
0
@ 

|'\I\I Q-F no ¢ 

TOKIL LABS REPORTING 10 
TOTAL L085 USED 10 
MEAN 60.68000 
STD DEV T8.35lk5 

k1.90000 

DDTA SUNNQRY PA £ 1 

QH6 ORGANOCHLORINES IN IHPULES AND HATER 
PRINTOUT PREPARED8 86/11/21¢ 
PARRNETERS HCB PG/UL 

SAMPLE PESULTS 
802

N 
mu»-u4~J-\n:c~4~ 

N8"!-*G\0¢‘H\Dd\G\ 

0 
I 
0 
I
0 
0
O 
I 
0
0 

Q 

P 

O\I\ 

10 
10 

ez.uenuo 
a1.eanaa 
45.05000 
51.8



LAB 

cc: 

C 
¢t:¢ 

CCC 

cuaccaccaoo 
\D\D\D@flfl0\|->0 

u~o-0\~4~uur- 

QH8 ORGANOCHLORINES IN AHPULES AND HATER 

PRINTOUT PREPAREDI 86/11/21. 
PARAMETERS ALPHA-BHC PG/UL 

801 

F5 

NNNNHNMNN (J\l-l“ONOlI->~JN 

I
I 
0
Q 
0
O 
O
0
Q 

O‘ 

Q 

GO 

TOTAL LABS REPORTING 
TOTAL LABS USED 
MEAN A 36-16667‘ 
STD DEV 35.7Z9b0 
MEDIAN 23¢900U0 

“Irmwvmum 26I2 

DATA SUHHARY PA E 2 

SAHPLE_RESULTS 
802 

I4 

NNNNMNOINN 

Nmramuflwu 

00 

O06

0 
0
Q
0

Q 

J’ 

ON

9 
» 9 

35.13333 
:1.1szoz 
23.uonnu 
26.2



ONO ORGANDCHLDRINES IN \HPUL=S AND HAT_R 

B01 

CCCCCCCZCCC 

aocaaaciaacu 

I" 

\D'0~.O0fl~l~|":!\‘r-hr-kc:

P 

CAIN!->‘0\'\lNGal4“(;l!*

W 

NNN 

(M 

NUIO 

OI

O 
F 
O

O 

NN WN a
0 QCH 

I-5 

NP N90 I 

g<

N 

NI“
0
0
§ 

TOTAL LABS REPORTING 10 
TOTAL LABS USED 10 
MEAN 33.55000 
STD DEV 30.2k916 

22065000 DIAN 
GN VALUE 24.9 

DATA SUNHARY PA ' 3 

PRINTOUT PREPARED! 86/11/210 
- PARAMETERS GAHHA-BHC PG/UL 

SAMPLE RESULTS 
802 

P. 

NNNNNNNWNN 
MF\lNN§|\!@U\\flN 

0 
0
Q 
0 
0 
0 
0
Q 
O
0 

§

. 

0" 

@\D 

T10 
10 

33.50000 
30;r11es 
22.50000 
2409



C.'CC.'~cC<:CC.C 

uocmumaoau 

F’ 

\O~.O\D¢‘0N~J(1\I-‘O 

‘B 

uwp-ow~u4~o- 

CD 

TOTAL LABS REPORTING 9 9 
TOTAL LABS USED 
MEAN 
STD DEV 
MEDIAN - 

.00 VALUE \ 

F5 

use ORGANOCHLORINES IN AHPULES AND HATER 
PRINTOUT PREPAFEO8 B6/11/21 
PARAHETERl.HIREX PG/UL 

801 

O\fl'MF“\DQGN 

0 
I 

_q

Q 
0 
0
0 
~
0 

O 

G

O

9 
59073333 
00.30020 
57.00000 
54.3 

DATA SUHNARY PAGE K 

SAMPLE RESULTS 
802 

F. 

@°\Q|"5:\Q'\”'5\D 

0 
I 
0
Q 
0 
0
0 
0
0 

9 

Q

O 

_ 9 
62.05556 
#5008756 
b8~UUU00 
54.3



' 

ontn SUHMflRY_ Pasfi 5 

QHB ORGANOCHLORINE5 IN QHPULES AND HATER 
PRINTOUT PREPARED! 86/11/21. ‘ g - ’Q PARAMETER! POP DOE PG/CL 

801 

CCCCCCCCCC 

QCSQGQQQQQQ 

I- 

‘-Dxflxflibflflflil-ibfifii 

B 

idI\Il'5G\*U\!Gd-PCMF5

W 

°_\O\D\D\O 

QD&@ 

U 
Q
Q
O \Il 

7
0 

N0-N-Q‘ 

WNO-NO 
HQAQO 

O 
I
Q
I 

_|'. 

\O UN .. Q 

TOTAL LABS REPORTING 10 
torn; LABS usso 10 
MEAN 119.92non 
svo nsv s1.9ssur 

IAN 98.50900 
VALUE 111.4 

SAHPLE‘RESULTS 
802 

P 

n»~

P 

\D@\D\D\O\0\D,m\Dl-B 

NNO0lt\D0\&“(alJ-‘

0 
0
0 
Q 
0 
0 
0
0 
I
0

O 

UI

O 

10 
10 

1Z0¢55000 
62-51331 
98-75000 

111.4



QH8 T'ORGANOCHLORINES IN AHPULES AND HATER 

801 
LAB 

cccccccccc ¢QQ§§Q§Z¢§ 
\D\D\O¢'5“J“~J@i-50-‘O 

umwmwmuauw 

ctr: 

mug 

mum: 

~o~ 

O
I 
Q 
. 

I
I
Q 

o 

om 

F5 O. \D0 

(NP 
QUI

0
0
§ 

TOTAL LABS REPORTING 10 
TOTAL LABS USED 10 
MEAN 57.85000 
STD DEV h6»718kB 

DIAN u3,onuno 
GN VALUE 50.4 

DATA sunnaav P465 6 

PRINTOUT PREPARED! 86/11/21- 
PARAHETER! P9P'¥DDD PG/UL 

SAMPLE RESULTS 
802

N 
wttéktfimtb 

NNd\4‘(M~4GuOw 

I 
I 
O
Q 
U
O 
O 
Q
O
I 

Q 

4-‘ 

Om 

10 
10 

60.63000 
QQQMBDQZ 
h3»95000 
50.4



QH8 
_ 

DRGANDCHLDRINES IN IHPULES AND HATER 

001 
LAB 

CCCCCCCCCC aococaacoc \O~O\0O~1N0\0-In-0 

MN!-*0\*I\D0|#0Jl-\

H 
uurrrrruuu ~4d\\.|l~A4-'&‘N¢I\0\\D 

O 
O 
O
Q
U 
0 
O 
Q
0
O 

O 

u 

QN 

P U! \Il I 

TOTAL LABS REPORTING 10 
TOTAL LABS USED 10 
MEAN 51.15000 
STD DEV 33¢9§752 
MEDIAN 51.60000 
.cn vmm 50.9 

DATA SUMMARY PAGE 7 

A 

PRINTDUT PREPARED! 66/11/Z1 
PARAMETERS P9P’-DDT PG/UL 

SAMPLE RESULTS 
802 

-Pifl-’ 
§Ul§ 

0
O
0 Q1? 

uukrut mwmufiw 000060 

0

m 

10 
10 

51-52000 
36.62367 
#1950000 
50.9



DATA SUNHARY PA E 8 

OHS ORGANOCHLORINES IN AHPULES AND HATER 

I:CCC<:c¢CC 

aucccaa 

ace:

P 

~.o\mo~a~4o'w-0-c::

P 

MNHNNWFNH

W 

TOTAL LABS REPORTING 
TOTAL LABS USED 
MEAN 
STD DEV 
MEDIAN 

Den VALUE 

D PRINTOUT PREPARED! 86/11/21:» 
PARAMETERS HEPTACHLOR EPOXIDE PG/UL 

SAMPLE RESULTS 
BB3

0

H 
-uutwwtmur 

-6-"fimurtmnwflw

I
O 
O 
I 
O
O 
O
O
0 

Q 

Jr 

QN

9
9 

5k¢17778 
3?¢00628 
30¢h0000 
39.5 

OOH 

H

. 

uuruwmmur PU'l(ol\I'I\D|~l\D@O\ 

0 
O 
O
0 
5
0 
O
O
9 

Q 

OJ

1
0 

9
9 

50.38889 
37.76565 
39.30000 
39.5 '



DATA SUHNRRY 

ON8 ORGANOCHLORINES IN QHPULES AND HATER 

LAB ' 

CC<:Cc¢<:CC 

caccnmaccnao 

m¢noq~u»r»-= 

“NI-INNN-P069" 

TOTAL LABS REPORTING 
TOTAL LABS usso 
HElN 
STD DEV 
MEDIAN 

‘I|‘£NiMLUE 

PRINTOUT PREPARED! 86/11!Z1¢ 
PARAMETERS DIELDRIN PG/LL 

SAMPLE RESULTS 
B03 

“#0 
:.e.3 
#20 

1350 
50100 
33¢ 
52. 
35¢ 3500

9
9 

50.86667 
32.28637 
£2-00000 
43.0

_ 

80h

H 
uuuwr:1> 

#¢WH*0m! 
flout.

H 

9
0 

(NNP' 

0\U\'\I 0000

§

9
9 

50.33333 
32-35201 
41.00000 
43.0 

PAGE 9



DATA SUHHARY 

one ORGANOCHLORIBES IN AHPULES AND HATER 
PRINTOUT PREPARED! 86/11/210 0 - Phaansrzru ALPHA-CHLORDANE 

SAMPLE RESULTS 
803 

LAB
2
0 

CCCCCCCCZC 
oc:|ca|:r¢:u:n::c:c: 

\D\D\DN~J0\l-H-#6 

NNMNNNP-NP

N 
4~u\\n\nu1c:a\n4-\n 

one-PNc::\Ju0<.»| 

O 
I 
O 
O 
I 
I 
O 
I
O

O 

Ul- 

TDTAL LABS REPORTING 9 
TOTAL LABS USED 9 
MEAN 58.30000 
STD DEV 5Zp99231 
MEDIAN 52.00000 

yGN VALUE 52. 6 

PG/UL 

604 

209 52-2 
52- 

2&3 
59¢ 

55. 
49- #9-0

9
9 

69.00000 
52.66412 
52100000 
52.6 

PAGE 10



M ' PARAMETER! GAHHA-CHLORLDANE PG/UL 

DATA SUH1ARY PAGE 11 

QN8 ORGANOCHLORINES IN AHPULES AND HATSR 
PRINTOUT PREPARED8 86/11/210 

SAMPLE RESULTS 
.803 

cccccccccc QQQQQQQQQQ 

I- 

oommNwm»»a

Q 

umwmflmuruw

w

P 
¢¢rtrrom&t Nwwomwuvmv OUOOUQOIOQ

a 

P 

om 

TOTAL LABS REPORTING_ 10 
TOTAL LABS USED 10 
MEAN 60.73000 
STD DEV k5»62227 
nsnxau us;suooo 
UIGN VALWE 48.9

P 

60%

4
0 

&“-F‘sOUl'&‘-b 
0'00-&‘U*J-‘N 

Q 
Q
v 
6 
0
O 

-0 

23: 
Zglo 

10 
10 

61.68000 
46.60436 
07.50000 
48.9



DATl~ SUPHARY Pl GE 12 

QH8 ORGANOGHLORINES INIHPULES AND HATER 
PPINTOUT PREPA RED 8 8 6/11! 21-0 

LAB 

C'CZCC‘CCC 

oqcaapa 
UJNPNNWQI 

TOTAL LABS REPORTING 
TOTAL LABS usao 
MEAN 
sro 05v 
MEDIAN 
DESIGN VALUE 

' SAMPLE RESULTS 
803 

PPNNNOW \D\D(;l:(A|‘UIF'¢

0 
O
Q 
O 
0- 

9
O 

Q 

(DING

1 
‘

1 
20.01029 
1».9s1ss 
23.00000 
-24.5 V 

Q ' PARAMETERS OXVYCHLORDANE PG/LL 

501- 

2".0 
09.2 
§%.0 
19', 
1910

1
7 

20.50511 
15.50015 
23.90000 
2405



DATA SUMMARY 
Y PAGE 13 

A QH8 ORGANOCHLDRINES IN AHPULES AND HATER 
PRINTOUT PREPARED! 66/11/21. 
PARAHETER8 HCB . NG/L 

805 
F’ P D 

C-CCCCCZCCC 
QQQQQOQQE 

\D\O*‘§|\lO\I-‘O-‘Q 
U\l|\IU\*lI\)04J-“bl!-5 

I-IPNNNNH 

N 

NQDQAMQIOHG

o 
0 
0 
o
¢ 
v 
o
0
I 

O 

O00

27 

TOTAL LABS REPORTING 
TOTAL LABS USED 
MEAN 17.81111 
STD DEV 7-89785 
MEDIAN 20.00000 

SAMPLE RESULTS 
806 

»HHflHWUWhfl*N 

uflflcouuvcrdc OQQOQQQIO 

c 

prq 

no 

9
9 

20¢51111 
5¢3b777 

20.00000 

807 

86.8 
er

A 

611 
88: 
Z3‘ 
30:0 

0| 
\D 

9
8 

59091125 
26=30B22 
66065000 

808 

88.3 

¢oeo:

m 

OI\lO\O0\i-El‘

0 
0 

_0 

0
0
O
0 

O 

NH
N

9
a 

50.80000 
29.03211 
53.00000 

‘Ian VALUE 2s.-9 ‘ 25.9 104 104



Ct: 

QC: 

CCC 

c:o:c'.1.c:c:|<=a 

F‘ 

\0\DmNl~J 

on-0 

I> 

uwawwuuo-

D 

TOTAL LABS REPORTING 
TOTAL LABS USED 
MEAN 
STD DEV 
MEDIAN 

IESIGN VALUE

- 

DATA SUHHARY PAGE lb 

QH8 ORGANOCHLORINES IN AHPULES AND HATER 
PRINTOUT PREPARED! 86/11/21¢ 
PARAMETER! ALPHA-BHC NGIL 

805 

I-5 

P\I\(n|fl\U1O'\l'5\fi @NB\IlN&'#~D 

0
0 
O
0 
I
0 
O
1

Q 

04 

Qfl

8 
61.25000 
k§¢81690 
50.65000 
52.4 

SAMPLE RESULTS 
606

N 

UTUT 

O\0\Nw-P 

§0l@fi'P(d@N 

a’ 

o= 

0 
0 
0 
0 
a
0

Q

9

Q

7
0 

8 8

8 

68qb25U0 
65.45722 
51.50000 
52.4 

B07 

176. 
169 g. 
i§o'2 
221 

112. 19.0

a
1 

12z.31u29 
sa.e2e15 
123.2ouuo 
210 

sue 

113, 
R-7?

8 
NNMNH HPN§@ 00500 

O
Q
O 
O
I 

co

8
7 

168.22k29 
76079835 

173-00000 
210



LAB 

cccccczccc ooccmumacu 
~.0~0m~0~J<I\H0-hm 

MNONNH 

4-‘NH 

DATA SUMMARY PAGE 15 

QH8 ORGANOCHLORINES IN,AHPULES AND HATER 

PRINTOUT PREPARED! B6/11121» 
PARAMETER: GAHHA-BHC N6/L 

805 

NIVTPNPNNPN \D‘U\®§DNP@(d

0 
1 
O 
0 
0
0 
Q
O
0 

Q 

0'04 

O-P 

TOTAL LABS REPORTING 
TOTAL LABS USED 
MEAN 26.92222 
STD DEV 17-63078 
MEDIAN 21.00000 
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DATA SUHQARV 

QH8 ORGANOCHLORINES IN AHPULES AND unrsa 
PRINTOUT PREPARED! 86/11/215 
PARAHETER8.HIREX 
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DATA SUHQARY PAGE 17 

OHS ORGANDCHLDRINES IN AMPULES AND HATER 
PRINTOUT PREPARED! 86/11/Z1» 
PARAMETERS P,P/QDDE NGIL 
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DATA SUMMARY PAGE 18 

QH8 ORGANOCHLORINES IN AHPULES AND HATER 

PARAMETER! P,P45DDD ' NG/L 
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PRINTOUT Pksmaneoa as/11:21. 

SAMPLE RESULTS 
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. PARAMETER! P,P/-out N6/L 

DATA SUHWARY PAGE 19 

QH8 DRGANOCHLDRINES IN AHPULES AND HATER 
PRINTDUT PREPARED! 86/11121, 
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TOTAL LABS REPORTING 9 
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DATA SUH1ARY PAGE Z0 

one ORGANOC-HLORINEAS IN AHPULES AND HATER 
PRINTOUT PREPARED8 B5/11!21¢ 
PARAMETER! HEPTACHLOR EPOXIDE NG/L 

SAMPLE RESULTS 
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DATA SUHHARY PAGE 21 

QH8 ORGANOCHLORINES IN AHPULES AND HATER 
PRINIOUT PREPARED: as/11/21. 
PARAMETER! DIELDRIN NG/L 
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SAMPLE RESULTS 
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DATA SUHQARY PAGE 22 

QH8 DRGANOCHLORINES IN AHPULES AND HATER 
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TOTAL LABS USED L 8 
MEAN 28.75000 
STD DEV '15¢507h2 
HEDIAN- 25.30000 

PRINTOUT PREPARED! 66/11/21; 
PARAMETER! ALPHA=CHLDRDANE N6/L 

SAMPLE RESULTS 
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DATA SUHWARY PAGE 23 

ans ORGANOCHLORINES IN QHPULES AND HATER 

PRINTOUT PREPARED! 86/11/21¢ 
PARAMETERS GAHHAQCHLOREANE NC/L 
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MEAN 26.92222 
STD DEV 13¢10b56 
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DATA SUMMARY PAGE 25 

OHS DRGANOCHLORINES IN AHPULES AND HATER 

PR1 NTOUT PREPARED! as/11/21. 
PARAMETER! OXYCHLORDANE NG/L 
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