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Abstract

In support of marine monitoring measurement programs, the National Institute of Standards and

Technology (NIST) conducts yearly interlaboratory comparison exercises to provide one mechanism

for participating laboratories/monitoring programs to evaluate the quality and comparability oftheir

performance in measuring selected organic contaminants in environmental samples. In this report,

results of the 2002 exercises of the NIST Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment are described in which selected polycyclic aromatic

hydrocarbons (PAHs), polychlorinated biphenyl (PCB) congeners, and chlorinated pesticides were

determined in Marine Sediment XI exercise material, and selected PCB congeners and chlorinated

pesticides were determined in Fish Homogenate V exercise material. The analytical methods used by

each participating laboratory in this performance-based program are also summarized.
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Introduction

The preparation and distribution of two materials, Fish Homogenate V (QA02FSH5) and Marine

Sediment XI (QA02SED1 1), used in interlaboratory comparison exercises in 2002 for the National

Institute of Standards and Technology (NIST) Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment and the results of these exercises are described in this

report. The analytical methods used by each participating laboratory are also summarized.

Tools and mechanisms for the assessment ofdata produced by laboratories providing environmental

analyses are critical because decision-making based on inaccurate results or data ofunknown quality

can have significant economic and health consequences. NIST provides a variety of activities in

support of environmental monitoring programs for organic contaminants. The largest of these

programs was initiated and funded in part for 12 years (until 1999) by the National Oceanic and

Atmospheric Administration (NOAA) National Status and Trends (NS&T) Marine Monitoring

Program [1,2,3]. The Environmental Protection Agency (EPA) Environmental Monitoring and

Assessment Program (EMAP) also participated in the NIST/NOAA NS&T effort for a number of

years. Private-sector and other laboratories that could not be accommodated under theNOAA, EPA,

and NIST funding have reimbursed NIST for participation costs and have participated in these

exercises and workshops as part of the NIST Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment. NIST is now continuing this program on a pay-to-

participate basis. Through this program, NIST provides mechanisms for assessing the

interlaboratory and temporal comparability ofdata with the goal of improving measurements for the

monitoring of organic contaminants such as polycyclic aromatic hydrocarbons (PAHs),

polychlorinated biphenyl (PCB) congeners, and chlorinated pesticides in bivalve, sediment, and fish

samples. This program includes the development of improved analytical methods, production of

needed NIST Standard Reference Materials (SRMs) and other control materials, conduct of annual

interlaboratory comparison exercises, and the coordination of workshops to discuss the results of

these exercises and to provide a forum for cooperative problem-solving efforts by participants.

Current participants represent multi-laboratory monitoring programs as well as a number of

individual programs, and include federal, state/municipal, university/college, private sector, and

international laboratories. In this performance-based program, each participating laboratory uses its

current methods for analysis of similar materials that it would use for its program customers. The

target analytes are listed in Table 1.

For the annual intercomparison exercises, samples of two natural-matrix, homogeneous materials

derived from the marine environment that have not been fortified with any of the target analytes are

analyzed by the participating laboratories. Typical materials, such as mussel or fish tissue

homogenates or wetted marine sediment, have levels of target analytes in the 1 ng/g to 15000 ng/g

range.

Numerical indices, z- and p-scores, are used to assess and track laboratory performance for accuracy

and precision, respectively, and to provide a mechanism for assessing the comparability of data being

produced by the participating laboratories for over 75 target analytes, percent total extractable

organics (TEO), and percent moisture.
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Sources and Preparation of Materials used in 2002 Intercomparison Exercises

The Fish Homogenate V was a subset ofcandidate NIST Standard Reference Material (SRM) 1947

Lake Michigan Fish Tissue, and the Marine Sediment XI was prepared from fines (<61 pm) collected

during the preparation of NIST SRM 1944 New York/New Jersey Waterway Sediment and fines

(<150 pm) collected during the preparation of NIST SRM 1941a Organics in Marine Sediment.

These materials were true unknowns at the time of the exercise. The use of candidate SRMs enables

eventual comparisons for accuracy-based evaluations of the exercise assigned values and the results

of the individual laboratories with certified concentrations for these reference materials. The

sediment material was issued as a wet sediment to more closely match the matrix ofwet sediments

typically analyzed by the laboratories.

Marine Sediment XI . Sediment used in the preparation of this material was collected from six sites

in the vicinty ofNew York Bay and Newark Bay (SRM 1 944) and from the Baltimore Harbor (SRM
1941a). For all of the collections, the sampler was an epoxy-coated modified Van Veen-type grab

sampler designed to sample the sediment to a depth of 10 cm. The materials were freeze-dried and

sieved. The fraction from 250 pm to 61 pm was used for SRM 1944 while the particles passing

through the 61 pm sieve were used to prepare Marine Sediment XI (5.00 g per bottle), and the

fraction from 250 pm to 150 pm was used for SRM 1941a while the particles passing through the

150 pm sieve were used to prepare Marine Sediment XI (6.00 g per bottle) . The materials were

blended, radiation-sterilized, and homogenized prior to their being combined to prepare Marine

Sediment XI. Each bottle of sediment was prepared gravimetrically with the sediments being

combined in the bottles.

Colorless, 2-oz, wide-mouth, glass bottles were rinsed with deionized water, thermally cleaned at

500 °C for 18 h in a ventilated oven, cooled, capped, and labeled. Each label contained the

material's name and code (Marine Sediment XI, QA02SED11) as well as an individual bottle

number. The Teflon liners of the phenolic screw caps had been removed from the caps, cleaned with

hexane, dried, and reinserted in the caps. A calibrated toploader balance (resolution of 0.01 g) was

used for weighing the sediment and water. For each sample, approximately 1 1 g (exact mass known)

ofthe sediment (as received) was weighed into a tared bottle (5.00 g ofthe fines from SRM 1 944 and

6.00 g of the fines from SRM 1941a). The bottle was then capped and stored in the dark at room

temperature. Approximately four days before samples were to be shipped to laboratories

participating in the intercomparison exercise, approximately 9 g (exact mass known) ofHPLC-grade

water were added by pipet to each tared bottle of sediment. (Preliminary trials had shown that a

minimum of 9 g of water would moisten 1 1 g of this sediment.) The masses of sediment and water

in each bottle were recorded. Each sample was "tilted" by hand until no "dry" sediment was visible.

Only a very small amount ofwater was observed on the top ofthe wet sediment. After 24 h at room

temperature (in the dark), followed by approximately 4 h at -20 °C, each bottle ofmaterial was stored

at -80 °C until shipped. The bottles were never inverted until the wet samples had been frozen in the

bottom of the bottles. The material was not enriched or spiked with any of the analytes of interest in

this intercomparison exercise.
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Fish Homogenate V. Fish Homogenate V was a subset ofSRM 1947. Since SRM 1947 was still a

candidate material at the time of this exercise, a label with Fish Homogenate V (QA02FSH5), each

with individual bottle numbers, was put in place over the SRM 1947 label using a rubber band. Each

bottle was filled with approximately 1 0 g of fish homogenate. The bottles had been precleaned in the

same manner as those used for the sediment. This sample is a cryogenically homogenized “fresh”

material prepared from the fillet of adult lake trout (Salvelinus namaycush namaycush ) collected

during Wisconsin Department ofNatural Resource’s fall spawning stock assessment cruise in Lake

Michigan.

Each of the three bottles sent to each participant contained approximately 10 g (wet basis) of Fish

Homogenate V. This frozen fish homogenate material had not been enriched or spiked. Each 2-oz

glass bottle had a Teflon-lined screw cap and was labeled with an individual bottle number as well as

the material’s name and code (Fish Homogenate V, QA02FSH5).

Storage and Distribution of Materials

Each bottle of Marine Sediment XI and Fish Homogenate V material was stored at -80 °C until

shipped via overnight delivery to participating laboratories. Instructions for the storage and use of

the exercise material and a diskette with files for electronic submission of data were included with

each set of material shipped. These instructions are reproduced in Appendices A and B. Samples of

each of these materials have been archived in the National Biomonitoring Specimen Bank at NIST.

Each laboratory participating in these intercomparison exercises was sent the following:

Exercise 1: Fish Homogenate V (QA02FSH5)

Three bottles of Fish Homogenate V material (shipped on dry ice)

Three bottles of SRM 1946 Lake Superior Fish Tissue, (shipped on dry ice)

Description of the materials and storage/use/reporting instructions for

the exercise (See Appendix A.)

Data diskette with files for the reporting of results

Exercise 2: Marine Sediment XI (QA02SED1 1)

Three bottles of Marine Sediment XI material (shipped on dry ice)

Description of the materials and storage/use/reporting instructions for

the exercise (See Appendix B.)

Data diskette with files for the reporting of results

In the letter accompanying the shipments participants were asked to analyze each of three replicate

samples in order to provide a more realistic assessment of laboratory precision and, if possible, to

concurrently analyze NIST SRM 1946 [4] with Fish Homgenate V and NIST SRM 1944 New
York/New Jersey Waterway Sediment, [5] with Marine Sediment XI. Samples were sent to the
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laboratories in November 200 1 . Laboratories were requested to submit results for these exercises by

April 15, 2002. Laboratories that joined the program later than November 2001 were sent samples as

soon as possible after the paperwork was received.

Evaluation of Exercise Results

Establishment of the Assigned Values

The following guidelines were used by the NIST exercise coordinators for the establishment of the

exercise "Assigned Values" for these two exercises. Each laboratory’s performance on concurrent

reference material analyses was used to determine if that laboratory’s results would be eligible for

inclusion in the calculation of the exercise assigned value for the unknown material for a particular

analyte. The results reported for the unknown materials from laboratories that did not report results

for the reference materials were not used in these calculations. After the exercise assigned values,

standard deviations, and 95% confidence limits had been calculated, all reported results for the Fish

Homogenate V and Marine Sediment XI materials were evaluated relative to the exercise assigned

values.

Laboratory data submission : Each participating laboratory was asked to submit data from three

replicate determinations ofthe “unknown” materials (Fish Homogenate V and Marine Sediment XI)

and was requested to report results of concurrent analyses of NIST SRM 1946, a cryogenically

homogenized fish tissue reference material, and SRM 1944, a marine sediment reference material.

Laboratories were requested to report these results to three significant figures, and provide brief

descriptions of their extraction, cleanup, and analytical procedures.

Determination oflaboratory analyte means : For each laboratory, the laboratory analyte mean ofthe

three sample results (SI, S2, and S3) was calculated for each analyte. Non-numerical data were

treated as follows: A mean "<value" was used when three "<values" were reported; NA (not

analyzed/determined) was used for three reported NAs; and, if the reported results were of mixed

type, e.g., S 1 and S2 were numerical values and S3 was reported as “<value”, the two similar "types"

were used to either determine the mean or to set a non-numerical descriptor.

Determination ofassigned values : The assigned value is the mean of the acceptable results. For a

particular analyte, the performance on the reference material was deemed acceptable for the purpose

of this exercise if the laboratory result was within 30% of the upper and lower limits of the

confidence interval for analytes listed in the Certificates of Analysis for SRM 1946 and SRM 1944.

For each analyte of interest not certified for these materials, a “target” concentration and the

associated uncertainty were calculated. The targets for SRM 1946 were based on reference

concentrations ofSRM 1946 and results of the 1999 exercise in which SRM 1946 was also used as

an unknown. The targets for SRM 1944 were based on results of the 1995 Marine Sediment V
exercise in which SRM 1 944 was used as the “unknown material” and the results from the 2000

exercise in which SRM 1944 was used as the control. Laboratory results within target upper and

lower limits, typically 30 % to 40 %, of these concentrations were deemed acceptable for this

exercise. If a laboratory demonstrated acceptable performance on a particular analyte in the

5



reference material, that laboratory’s results for that analyte in the corresponding “unknown” exercise

material was then used in the calculation of the analyte’s exercise assigned value unless it was

deemed an “outlier.” For evaluation of potential outliers, statistical tests and expert analyst

judgement were used after viewing both normal and log normal plots of the data. This judgement

utilized knowledge of potential coeluters based on the laboratory's reported methods.

In instances in which the analyte concentration was below the detection limit of most participating

laboratories, no exercise assigned value was calculated. In data sets such as this with a number of

laboratories reporting results as "not detected" at various detection limits, there is no consensus as to

what numerical value should be assigned to these results in the computation of grand means, etc.;

e.g., "0,” half Detection Limit (DL), and the DL value itself have all been used and the choice is

influenced by the use of the particular data set.

Reported Results

Laboratories were assigned numerical identification codes in order of receipt of data with the

exception of NIST, which is Laboratory 1 in these exercises. There are three results from NIST
reported: 1-MS-l and l-MS-2 both generated in the Gaithersburg laboratory and 1-ECD generated in

the Charleston laboratory. For the NIST data, the following extraction methods were used:

pressurized fluid extraction (PFE) with hexane:acetone (1:1 volume fraction) for 1-MS-l; Soxhlet

extraction with dichloromethane for the l-MS-2; and PFE with dichloromethane for 1-ECD. 1-MS-l

and 1 -MS-2 methods used gas chromatography/mass spectrometry (GC/MS) for analysis with either

a 50% (mole fraction) phenyl phase and a proprietary nonpolar phase (1-MS-l) in combination or

only the proprietary nonpolar phase (l-MS-2) while the 1-ECD method used GC with electron

capture detection (GC-ECD), combining results obtained with a 5% (mole fraction) phenyl phase and

a proprietary nonpolar phase.

A laboratory was assigned the same code for each material. In this report, the triplicate results as

reported by the laboratories for both the exercise materials and the two SRMs are shown in

Appendix C (Fish Homogenate V) and Appendix D (Marine Sediment XI) along with reference

values for each of the materials and performance scores [numerical indicators ofaccuracy (bias) and

precision (reproducibility)]. The laboratory mean replicate data are shown in Tables 2 and 3 and

Tables 4 to 6 for the Fish Homogenate V and Marine Sediment XI materials, respectively. Included

in the means tables are the exercise assigned values, the standard deviations of the assigned value,

the percent relative standard deviations (%RSD), and the calculated 95% confidence limits of the

assigned value for the percent water (sediment), percent TEO (fish), PAHs (sediment), chlorinated

pesticides, and PCB congeners. Notes included by a laboratory with its data are listed in Appendices

E (Fish Homogenate V) and F (Marine Sediment XI). Summaries of the methods used by each

laboratory are in Appendices G (Fish Homogenate V) and H (Marine Sediment XI).

In Appendices I (Fish Homogenate V) and J (Marine Sediment XI), charts of the mean numerical

results reported by each laboratory for each analyte are shown for the exercise material and the

corresponding reference material.

6



Performance Scores

The exercise coordinators recognize that different programs have different data quality needs. The

acceptability of the results submitted by a particular laboratory will be decided by the individual

program(s) for which the particular laboratory provides data. Typically, the program will use these

exercise results in conjunction with the laboratory's performance in the analysis ofcertified reference

materials and/or control materials, and ofother quality assurance samples. These exercise results are

exhibited in a number of ways in this report to facilitate their use by these programs in their

acceptability assessments.

IUPAC guidelines [6] describe the use of z-scores and p-scores for assessment of accuracy and

precision in intercomparison exercises such as those described in this report. These indices assess

the difference between the result of the laboratory and the exercise assigned value and can be used,

with caution, to compare performance on different analytes and on different materials.

Accuracy Assessment (z-score)

z-score = (bias estimate)/ (performance criterion) = (x-X)l a

where x is the individual laboratory result, X is the "Exercise Assigned Value,” and a is the target

value for standard deviation.

As described in the IUPAC guidelines, the choice of a is dependent upon data quality objectives

of a particular program. It can be "fixed" and arrived at by perception, prescription, or reference

to validated methodology (e.g., o = 0.025 X, X is the analyte concentration), or it can be an

estimate of the actual variation (e.g., the calculated sample standard deviation, s, from the

exercise data). The "fixed" performance criterion is more useful in the comparison of a

laboratory's performance on different materials while the use of the actual variation may be more

useful within a given exercise, for example, if the determination of a particular analyte is

exceptionally problematic.

We have calculated and reported z-scores using both approaches for each analyte for each

laboratory. At the initial workshop, it was decided to use "25% of the exercise assigned value"

as the fixed target value for standard deviation for this program. We also calculated z-scores

based on the standard deviation (s) of the exercise assigned value. The z-scores calculated for

these exercises can thus be interpreted as shown in the following examples:

z-score (25% X):

+1 => laboratory result is 25% higher than the assigned value

-2 => laboratory result is 50% lower than the assigned value
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z-score (s):

+1 => laboratory result is one s higher than the assigned value

-2 => laboratory result is two s lower than the assigned value

From a scientific point of view, IUPAC does not recommend the classification of z-scores but

allows that a common classification is:

1

z
|

< 2 Satisfactory

2 <
|
z

|
<3 Questionable

{
z

|
>3 Unsatisfactory

The Tables in Appendices C (Fish Homgenate V) and D (Marine Sediment XI) show the

calculated z-scores for each laboratory for each reported analyte. These tables of the results and

performance include a summary of the number of reported analytes that fall within each category

for each laboratory.

Precision Assessment (p-score)

p-score CI]ab / ^target

Prior to the 1994 exercises, participating laboratories typically analyzed the three replicate

samples for an exercise with the same sample set, i.e., one set of samples with the same blank,

calibration curve, etc. applicable for each. Since the repeatability for replicates within a set

generally shows better reproducibility than for replicates across different sets, this does not result

in data that are very useful for realistic uncertainty assessment. Since 1 994, laboratories have

been requested to process each replicate in a different sample set for uncertainty assessment. For

the calculation of p-scores for this program, the a values used are coefficient of variations (CV

calculated as relative standard deviations) with the current target CV for the three replicates

being 15%.

The Tables in Appendices C (Fish Homogenate V) and D (Marine Sediment XI) show the

calculated p-scores for each laboratory for each reported analyte.

Discussion

Laboratories were requested to quantify 26 PAHs, 25 chlorinated pesticides, and 25 PCB
congeners in this year’s exercise. A total of 30 sets of results were submitted for Fish

Homogenate V, and 28 sets of results were submitted for Marine Sediment XI. Several

laboratories submitted more than one set of data. These occurrences are tagged with a “b”,
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except for laboratory 1 as noted above and laboratory 3 for which the second set of data are

represented by laboratory 8. For the sediment exercise, one laboratory (12) reported data for

SRM 1941a (Organics in Marine Sediment) as the control material. Their data were evaluated

based on the certified and target values for this SRM (see Evaluation of Exercise Results above).

Laboratories 1 4 and 20 did not submit data for a sediment reference material so the data from

these laboratories were not used for the determination of the exercise assigned values for Marine

Sediment XI.

The concentrations of the pesticides of interest in Fish Homogenate V range from <2 ng/g wet

basis to 621 ng/g wet basis, and the concentrations of the PCB congeners range from 2.5 ng/g

wet basis to 200 ng/g wet basis. For the chlorinated pesiticides, 1 8 of the 25 compounds were

above the detection limit for the majority of the laboratories reporting, while 24 of the 25 PCB
congeners were above the detection limit for the majority of the laboratories. It is interesting to

note that the concentrations of the pesticides in Fish Homgenate V tend to be similar to those in

SRM 1946 except for dieldrin, 4,4'-DDE, 2,4'-DDD, 4,4'-DDD, and 4,4'-DDT, which are almost

two times higher in concentration in Fish Homogenate V than in SRM 1946. SRM 1946 is also a

cryogenically homogenized lake trout fillet material but was collected from Lake Superior

whereas Fish Homogenate V was collected from Lake Michigan. The concentrations of the PCB
congeners are generally higher in Fish Homogenate V than in SRM 1946 with the largest

differences noted for the dichlorobiphenyls through the pentachlorobiphenyls. The TEO values

are generally in good agreement (9% to 13%), except for laboratory 8 (26%).

The z-scores for the pesticides and PCB congeners based on 25% of the exercise assigned value

are summarized for Fish Homogenate V in Tables 7 and 8, respectively. The majority of the z-

scores based on 25% are within ±2 .

The PAH concentrations in Marine Sediment XI range from 50 ng/g dry basis to 1700 ng/g dry

basis. The pesticide concentrations range from below the detection limits of the methods used to

221 ng/g dry basis, while the PCB concentrations range from 2 ng/g dry basis to 30 ng/g dry

basis. Since Marine Sediment XI was prepared from materials used in previous exercises- (fines

from SRM 1941a used in 1994 as Marine Sediment IV and fines from SRM 1944 used in 2000

as Marine Sediment X), the results from this exercise can be compared to values predicted based

on past exercise results. The exercise assigned values from the 2002 program agree very well

(from -20% difference for dieldrin to +32% for acenaphthylene) with the predicted values for

those compounds that were quantified in each of the previous exercises. These comparisons are

summarized graphically below.
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The z-scores for the PAHs, pesticides, and PCB congeners based on 25 % of the exercise

assigned value are summarized for Marine Sediment XI in Tables 9, 10, and 11, respectively. In

general, the z-scores based on 25 % were within ±2 for Marine Sediment XI except for laboratory

26 (z scores <-2 for PAHs)

.

As in the past exercises, a variety of methods were used for extraction, extract cleanup, and
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analysis. These are summarized in Appendix G for the fish homogenate and Appendix H for the

sediment. For the PAHs in the sediment, laboratories 7 and 28 used ion trap mass spectrometry

(MS) while for the chlorinated analytes in the sediment, laboratories 5b, 13, 18, 21, and 25

specified the use of high-resolution MS. Laboratories 5b, 13 and 25 also specified the use of

high resolution MS for the chlorinated analytes in the fish homogenate. The majority of the

laboratones used deuterated PAHs as internal standards/surrogates for the PAHs in the sediment,

while laboratories 5, 5b, 21, 25 used carbon- 13 labeled chlorinated pesticides and PCB congeners

as internal standards/surrogates for the corresponding analytes. There is no obvious correlation

between z-scores and method used.

For the 2002 exercises, the data provided in the various figures and tables of this report can be

used for assessing the comparability of results for over 75 analytes of interest in this program and

the performance of individual laboratories. The z-scores and the p-scores for the individual

laboratories are summarized by lab in Appendices C and D for the fish homogenate and

sediment, respectively. For both materials, the highest percentage of z-scores and p-scores that

were in the unsatisfactory category were for the chlorinated pesticides. The chlorinated

pesticides were typically present at lower concentrations in both of these materials than the

concentrations of the PAHs and PCB congeners. In these exercises, interlaboratory variability is

a greater contributor to measurement incomparability than intralaboratory variability.

Laboratories reporting results of concurrent reference material analyses typically showed better

performance than those laboratories that did not analyze the reference materials.

Subgroups of the exercise participants have demonstrated comparability of results for many
analytes within the 0 to 2 z-range based on use of “25 % of the analyte concentration” as the

performance criterion. This implies that this subgroup can distinguish between two samples that

have an analyte concentration difference of 100%. The reported accuracy and reproducibility

indices (z- and p-scores, respectively) can be easily converted to conform to the acceptability

requirements of a particular program. For example, a z-score based on 25% can be multiplied by

two to convert to a z-score based on 12.5 % of the analyte concentration.

It is important to evaluate the non-quantitative results reported by each laboratory as well.

Although these results are not easily presented or numerically evaluated, they are provided in the

various tables of this report that list the mean and individual results of the laboratories. The

laboratory and its data users should look closely at these non-quantitative results. Decisions

based on false negative or false positive results from a laboratory can lead to significant

environmental and/or economic consequences. Some laboratories reported detection limits in

these “real” matrix materials that may be too high for the data quality needs of their program(s)

and these should be assessed as well.

Intercomparison exercises provide an important mechanism for assessing the comparability,

accuracy, precision, and reproducibility of data being produced by the participating laboratories.

Exercise materials similar in matrix, form, and analyte concentration to typical samples routinely

analyzed by the laboratories are most useful for demonstrating the level of comparability and for

revealing potential problem areas.
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For the determination of the target compounds in these complex marine matrices with relatively

low levels of these analytes, the levels of bias and reproducibility of many of the participating

laboratories meet their current acceptability requirements; however, there is certainly room for

improvement. Minimizing the among-laboratory biases so that the analytical variability is

significantly less than the sampling variability should be an achievable goal.
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Table 1: Analytes of Interest in NIST Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment

Chlorinated Pesticides

hexachlorobenzene 2,4'-DDE

alpha-HCH (alpha-BHC) 4,4'-DDE

beta-HCH (beta-BHC) 2,4'-DDD

gamma-HCH (gamma-BHC, Lindane) 4,4'-DDD

heptachlor 2,4'-DDT

heptachlor epoxide 4,4'-DDT

ds-chlordane (alpha-chlordane) chlorpyrifos

p-a/75-chlordane (gamma-chlordane) aldrin

oxychlordane dieldrin

m-nonachlor endrin

frans-nonachlor endosulfan I

mirex endosulfan II

endosulfan sulfate

Polychlorinated Biphenyl Congeners

PCB No.

8

18

28

31

44

49

52

66

95

99

101

105

118

128

138

149

153

156

170

180

187

194

195

206

209

Compound Name
2,4'-dichlorobiphenyl

2,2',5-trichlorobiphenyl

2,4,4'-trichlorobiphenyl

2,4',5-trichlorobiphenyl

2,2',3,5'-tetrachlorobiphenyl

2,2',4,5'-tetrachlorobiphenyl

2,2',5,5'-tetrachlorobiphenyl

2,3',4,4'-tetrachlorobiphenyl

2,2',3,5',6-pentachlorobiphenyl

2,2',4,4',5-pentachlorobiphenyl

2 ,2
' ,4,5 ,5 '-pentachlorobipheny1

2,3,3',4,4'-pentachlorobiphenyl

2,3',4,4',5-pentachlorobiphenyl

2,2',3 ,3 ',4,4'-hexachlorobiphenyl

2,2',3,4,4',5'-hexachlorobiphenyl

2,2',3,4',5',6-hexachlorobiphenyl

2,2',4,4',5,5'-hexachlorobiphenyl

2 , 3 ,3 ',4,4',5-hexachlorobiphenyl

2,2',3,3',4,4',5-heptachlorobiphenyl

2,2',3,4,4',5,5'-heptachlorobiphenyl

2,2',3,4',5,5',6-heptachlorobiphenyl

2,2',3,3',4,4',5,5'-octachlorobiphenyl

2,2',3,3',4,4',5,6-octachlorobiphenyl

2,2',3,3',4,4',5,5',6-nonachlorobiphenyl

decachlorobiphenyl
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Table 1. (continued)

Polycyclic aromatic hydrocarbons (PAH)

naphthalene

2-methylnaphthalene

1 -methylnaphthalene

biphenyl

2,6-dimethylnaphthalene

acenaphthylene

acenaphthene

1 ,6,7-trimethylnaphthalene

fluorene

phenanthrene

anthracene

1 -mcthylphenanthrene

fluoranthene

pyrene

benz[a]anthracene

chrysene

triphenylene

benzo[£>]fluoranthene

benzo [/'] fluoranthene

benzo [£]fluoranthene

benzo[e]pyrene

benzo[a]pyrene

perylene

indeno[l,2,3-ccf]pyrene

dibenz[a,/2]anthracene

benzo[g/i/]perylene
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Table 4. Marine Sediment XI (QA02SED11): Laboratory means of three replicates and exercise assigned values - Water and PAHs

(reported to three significant figures)

Laboratory No l-MS-l 1-ECD 3 4 4b 5 5b 6 6b 7 8 9 10 12 13 14 15 16

Water (percent) 45.3 45.7 46.6 45.0 46.4 45.9 45.9 46.1 46.1 45.6 46.3 45.0 49.9 45.8 45.2 46.3 45.2 46.2

PAHs (ng/g dry basis)

Laboratory No l-MS-l 1-ECD 3 4 4b 5 5b 6 6b 7 8 9 10 12 13 14 15 16

naphthalene 724 660 NA NA 640 NA 733 NA 374 815 637 960 403 430 738 NA 147 737

2-methylnaphthalenc 314 276 NA NA 328 NA 300 NA 145 392 287 401 NA 178 299 NA 77.9 209

1 -mcthylnaphthalenc 138 120 NA NA 164 NA 143 NA 87.8 193 140 147 NA 91.2 140 NA NA NA

biphenyl 98.2 77.1 NA NA 109 NA 114 NA 53.6 136 80.4 391 NA 70.0 89.0 NA NA NA

2,6-dimcthylnaphthalene 144 93.6 NA NA 227 NA 191 NA 79.5 201 161 92.0 158 106 161 NA NA NA

acenaphthylene 97.1 31.9 NA NA 123 NA 25.5 NA 116 102 100 166 218 60.2 72.7 NA 158 202

accnaphthene 54.2 45.7 NA NA 72.3 NA 58.1 NA 44.6 71.7 52.7 52.7 <100 39 6 51.3 NA 29.1 <90.0

1 ,6,7-trimethylnaphthalcnc 69.4 76.3 NA NA 131 NA NA NA 56.9 133 63.8 74.0 NA 53.3 NA NA NA NA

fluorene 79.1 75.2 NA NA 121 NA 67.0 NA 81.7 104 75.3 96.7 <100 51.9 72.3 NA 121 109

phcnanthrenc 739 639 ' NA NA 750 NA 735 NA 641 814 740 779 575 545 662 NA 388 739

anthracene 251 175 NA NA 272 NA 294 NA 229 226 222 318 323 155 125 NA 249 279

1 -methylphenanthrenc 139 127 NA NA 142 NA 150 NA 167 141 135 111 128 120 140 NA NA NA

fluoranthene 1783 1720 NA NA 1947 NA 1870 NA 2023 1677 1883 1690 1483 1327 1540 NA 1354 1732

pyrene 1624 1364 NA NA 1677 NA 1667 NA 1740 1577 .1690 2217 1277 1288 1343 NA 1216 1659

benzfajanthraccnc 639 515 NA NA 607 NA 661 NA 731 555 613 664 567 497 574 NA 595 650

chrysene 572 824 NA NA NA NA NA NA NA NA NA 1150 856 811 NA NA 776 1187

triphenylenc 346 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

chryscnc/triphcnylene 918 824 NA NA 921 NA 995 NA 1140 976 1015 1150 856 811 881 NA 776 1187

benzo[b]fluoranthene 1018 817 NA NA NA NA NA NA NA 1000 1050 NA 966 401 NA NA 975 864

benzofj
]fluoranthene 450 391 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

benzofk] fluoranthene 440 356 NA NA NA NA NA NA NA NA NA NA 644 773 NA NA 564 954

benzo[b+j ] fluoranthenes NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

benzofj+k] fluoranthenes NA NA NA NA NA NA NA NA NA 882 920 NA NA NA NA NA NA NA

benzofb+j+kjfluoranthcncs 1908 1563 NA NA 2017 NA 1803 NA 2350 1882 1970 2698 1610 1174 1633 NA 1539 1818

bcnzo(e]pyrenc 836 702 NA NA 925 NA 818 NA 984 778 839 785 NA 459 1109 NA NA NA

benzo[a]pyrenc 718 561 NA NA 634 NA 784 NA 786 678 681 688 579 677 835 NA 657 614

perylcne 361 283 NA NA 377 NA 348 NA 374 309 313 NA NA 171 270 NA NA NA

indenof 1 ,2,3-cd]pyrcne 663 658 NA NA 510 NA 666 NA 852 822 685 732 594 421 632 NA 590 519

dibenzfa,h]anthraccne 84.7 92.0 NA NA 152 NA NA NA 207 NA 167 125 184 131 168 NA 300 <90.0

dibenzf a,h+a,c]anthracene 159 NA NA NA 152 NA 169 NA 207 178 167 125 184 131 168 NA 300 NA

benzof ghi]perylenc 653 624 NA NA 556 NA 696 NA 826 767 626 857 483 555 600 NA 268 648

Note: Bolded values were not used in the calculation of the exercise assigned value.
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Table 4. Marine Sedi

Laboratory No 17 18 20 21 23 24 25 26 27 28 Value s %RSD 95% CL

Water (percent) 46.0 44.7 45.3 46.0 44.8 45.2 43.7 41.7 46.4 56.0 45.9 1.0 2.2 0.3

PAHs (ng'g dry basis) Exercise Assigned

Laboratory No. 17 18 20 21 23 24 25 26 27 28 Value S %RSD 95% CL

naphthalene 215 556 297 NA 671 1053 865 76-3 663 685 706 164 23.2 84

2-mcthylnaphthalene 76.0 257 133 NA 330 432 416 60.4 297 298 325 67 20.7 39

1 -incthylnaphthalenc 31.2 127 NA NA 124 218 188 24.2 127 114 141 35 24.9 19

biphenyl 26.4 76.2 NA NA 88.3 83.3 98.0 17.5 93.3 100 91.1 19.9 21.8 11.0

2,6-dimethylnaphthalcnc 51.1 138 NA NA 176 174 205 NA 116 145 145 48 32.9 24

acenaphthylene 16.3 168 83J NA 68.9 221 1526 7.98 148 111 120 54 44.7 29

accnaphthcnc 16.7 50.1 40.0 NA <73.5 77.3 59.6 13.8 48.7 55.3 53.9 12.3 22.9 6.6

1 ,6,7-trimethylnaphthalene 18.2 NA NA NA 80.7 115 NA NA 57.3 NA 82.8 29.5 35.6 19.8

fluorene 40.7 69.4 70.0 NA 80.8 138 92.4 26.9 78.0 108 84.6 22.1 26.1 110

phenanthrone 380 578 537 NA 725 435 796 220 641 603 645 130 20.2 61

anthracene 132 293 180 NA 251 277 465 63.0 339 223 254 80 31.6 39

1 -methylphcnanthrenc 72.9 82.8 NA NA 138 113 120 14.7 125 <3.14 127 23 18.2 12

fluoranthene 761 1427 1157 NA 1900 1280 1797 518 1792 1927 1717 227 13.2 117

pyrene 588 1273 1030 NA 1710 1180 1599 482 1446 1667 1564 253 16.2 130

benzfa]anthraccnc 468 570 450 NA 673 540 687 164 812 798 621 92 14.8 43

chrysene 471 983 657 NA NA NA 1108 NA NA 861 843 206 24.4 255

triphcnylenc NA NA NA NA NA NA NA NA NA NA 346

chrysenc/triphenylene 471 983 657 NA 1057 758 1108 230 1216 861 945 178 18.8 83

benzofb] fluoranthene 852 759 NA NA 1057 NA 1080 284 NA 1381 940 224 23.8 135

benzo[j]nuoranthene NA NA NA NA NA NA NA NA NA NA 420

benzofk] fluoranthene 282 NA NA NA NA NA 950 200 1141 496 604 206 34.1 190

benzofb+j ]
fluoranthenes NA NA NA NA NA NA NA NA 1564 NA 1564

benzo[j +k] fluoranthenes NA 843 NA NA 973 NA NA NA NA NA 905 55 6.1 88

benzo[b+j+klfluoranthcncs 1134 1602 1223 NA 2030 1539 2030 484 2705 1877 1844 412 22.3 193

benzo[e]pyrene 386 811 437 NA 876 641 798 175 1141 792 808 186 23.0 96

benzo[a]pyrenc 414 680 443 NA 700 710 760 179 927 696 703 87 12.4 42

perylenc 192 335 163 NA 412 103 404 48.6 378 410 323 88 27.3 49

indeno[ 1 ,2,3-cd]pyfenc 366 606 443 NA 785 696 757 216 1113 679 683 150 21.9 72

dibenz[a,h]anthracene 40.6 152 110 NA NA 159 177 NA 139 210 153 58 38.0 30

dibenz[a,h+a,c]anthracenc 40.6 152 no NA 201 159 177 14.6 139 210 167 25 15.1 13

benzo[ ghi]perylene 379 679 427 NA 829 651 800 109 932 682 705 111 15.7 57

Note: Bolded values were not usee
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Table 9. Marine Sediment XI (QA02SED11): z scores (25 %) by laboratory - Water and PAHs

(A z score (25 %) = +1 if the laboratory’s submitted mean value is 25 % higher than the exercise assigned value.)

Laboratory No. l-MS-l 1-ECD 3 4 4b 5 5b 6 6b 7 8 9 10 12 13 14

Water 0.0 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.4 0.0 -0.1 0.0

PAHs

Laboratory No. l-MS-l 1-ECD 3 4 4b 5 5b 6 6b 7 8 9 10 12 13 14

naphthalene 0.1 -0.3 -0.4 0.2 -1.9 0.6 -0.4 1.4 -1.7 -1.6 0.2

2-methylnaphthalene -0.1 -0.6 0.0 -0.3 -2.2 0.8 -0.5 0.9 -1.8 -0.3

1 -methylnaphthalenc -0.1 -0.6 0.6 0.0 -1.5 1.4 0.0 0.2 -1.4 0.0

biphenyl 0.3 -0.6 0.8 1.0 -1.6 2.0 -0.5 13.2 -0.9 -0.1

2,6-dimethylnaphthalene -0.1 -1.4 2.2 1.3 -1.8 1.5 0.4 -1.5 0.3 -1.1 0.4

acenaphthylene -0.8 -2.9 0.1 -3.2 -0.2 -0.6 -0.7 1.5 3.2 -2.0 -1.6

acenaphthene 0.0 -0.6 1.4 0.3 -0.7 1.3 -0.1 -0.1 -1.1 -0.2

1 ,6,7-trimethvlnaphthalene -0.6 -0.3 2.3 3.8 -1.3 2.4 -0.9 -0.4 -1.4

fluorenc -0.3 -0.4 1.7 -0.8 -0.1 0.9 -0.4 0.6 -1.5 -0.6

phenanthrene 0.6 0.0 0.7 0.6 0.0 1.0 0.6 0.8 -0.4 -0.6 0.1

anthracene 0.0 -1.2 0.3 0.6 -0.4 -0.4 -0.5 1.0 1.1 -1.6 -2.0

1 -methylphenanthrene 0.4 0.0 0.5 0.8 1.3 0.5 0.3 -0.5 0.0 -0.2 0.4

fluoranthene 0.2 0.0 0.5 0.4 0.7 -0.1 0.4 -0.1 -0.5 -0.9 -0.4

pyrene 0.2 -0.5 0.3 0.3 0.4 0.0 0.3 1.7 -0.7 -0.7 -0.6

benz[a]anthracene 0.1 -0.7 -0.1 0.3 0.7 -0.4 -0.1 0.3 -0.3 -0.8 -0.3

chrysene -1.3 -0.1 0.4 0.7 1.4 0.8 1.5 0.1 -0.1 0.2

triphenylene 0.0

benzo[b]fluoranthene 0.3 -0.5 4.6 3.7 6.0 0.3 0.5 2.7 0.1 -2.3 1.1

benzo[j]fluoranthene 0.3 -0.3 4.8

benzo[k]fluoranthene -1.1 -1.6 3.5 0.3 1.1 -1.1

benzo[e]pyrene 0.1 -0.5 0.6 0.1 0.9 -0.1 0.2 -0.1 -1.7 1.5

benzo[a]pyrene 0.1 -0.8 -0.4 0.5 0.5 -0.1 -0.1 -0.1 -0.7 -0.2 0.8

perylene 0.5 -0.5 0.7 0.3 0.6 -0.2 -0.1 -1.9 -0.7

indeno[ 1 ,2,3-cd]pyrene -0.1 -0.1 -1.0 -0.1 1.0 0.8 0.0 0.3 -0.5 -1.5 -0.3

dibenz[a,h]anthracene -1.8 -1.6 0.0 0.4 1.4 0.4 -0.7 0.8 -0.6 0.4

benzo[ghi]perylene -0.3 -0.5 -0.8 0.0 0.7 0.4 -0.4 0.9 -1.3 -0.8 -0.6
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Table 9. Marine Sedi

(A z score (25 %) = +1 if tl

Laboratory No. 15 16 17 18 20 21 23 24 25 26 27 28

Water -0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.2 -0.4 0.0 0.9

PAHs

Laboratory No. 15 16 17 18 20 21 23 24 25 26 27 28

naphthalene -3.2 0.2 -2.8 -0.8 -2.3 -0.2 2.0 0.9 -3.6 -0.2 -0.1

2-methylnaphthalene -3.0 -1.4 -3.1 -0.8 -2.4 0.1 1.3 1.1 -3.3 -0.3 -0.3

1 -methvlnaphthalene -3.1 -0.4 -0.5 2.2 1.3 -3.3 -0.4 -0.8

biphenyl -2.8 -0.7 -0.1 -0.3 0.3 -3.2 0.1 0.4

2,6-dimethylnaphthalene -2.6 -0.2 0.8 0.8 1.6 -0.8 0.0

acenaphthylene 1.2 2.7 -3.5 1.6 -1.2 -1.7 3.3 46.7 -3.7 0.9 -0.3

acenaphthene -1.8 -2.8 -0.3 -1.0 1.7 0.4 -3.0 -0.4 0.1

1,6,7-trimethylnaphthalene -3.1 -0.1 1.6 -1.2

fluorene 1.7 1.2 -2.1 -0.7 -0.7 -0.2 2.5 0.4 -2.7 -0.3 1.1

phenanthrene -1.6 0.6 -1.6 -0.4 -0.7 0.5 -1.3 0.9 -2.6 0.0 -0.3

anthracene -0.1 0.4 -1.9 0.6 -1.2 0.0 0.4 3.3 -3.0 1.3 -0.5

1 -methylphenanthrene -1.7 -1.4 0.4 -0.4 -0.2 -3.5 0.0

fluoranthene -0.8 0.0 -2.2 -0.7 -1.3 0.4 -1.0 0.2 -2.8 0.2 0.5

pyrene -0.9 0.2 -2.5 -0.7 -1.4 0.4 -1.0 0.1 -2.8 -0.3 0.3

benz[a]anthrocene -0.2 0.2 -1.0 -0.3 -1.1 0.3 -0.5 0.4 -2.9 1.2 1.1

chrysene -0.3 1.6 -1.8 0.7 -0.9 1.0 -0.4 1.3 -2.9 1.8 0.1

triphenylene

benzorbjfluoranthene 0.2 -0.3 -0.4 -0.8 1.2 0.5 0.8 0.6 -2.8 2.7 1.9

benzo[j]fluoranthene

benzo[k]fluoranthene -0.3 2.3 -2.1 1.6 2.4 -1.3 2.3 -2.7 3.6 -0.7

benzo[e]pyrene -2.1 0.0 -1.8 0.3 -0.8 0.0 -3.1 1.7 -0.1

benzo[a]pyrene -0.3 -0.5 -1.6 -0.1 -1.5 0.0 0.0 0.3 -3.0 1.3 0.0

perylene -1.6 0.1 -2.0 1.1 -2.7 1.0 -3.4 0.7 1.1

indeno[ 1 ,2,3-cdlpyrene -0.5 -1.0 -1.9 -0.5 -1.4 0.6 0.1 0.4 -2.7 2.5 0.0

dibenz[a,h]anthracene 3.8 -2.9 0.0 -1.1 1.3 0.2 0.6 -3.6 -0.4 1.5

benzo[ghi]perylene -2.5 -0.3 -1.8 -0.1 -1.6 0.7 -0.3 0.5 -3.4 1.3 -0.1
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Appendix A: Description, Storage, Use, and Reporting Instructions

for Fish Homogenate V (QA02FSH5)



NIST Intercomparison Exercise Program for

Organic Contaminants in the Marine Environment

NIST/NOAA-NS&T QA Program

Intercomparison Exercise: Fish Homogenate V
Description of Materials and Instructions

Intercomparison Exercise Materials:

QA02FSH5 (Fish Homgenate V)

Each of the three bottles contains approximately 10 g (wet basis) of Fish Homogenate V, a

frozen fish tissue homogenate material collected from Lake Michigan. The tissue is a

cryogenically homogenized “fresh” material still containing its endogenous water. (It has not

been freeze-dried.) The material has not been enriched or spiked. Each 2-oz clear glass jar has a

Teflon-lined screw cap and is labeled with an individual bottle number as well as the above

name. The label with the above name is held in place by a rubber band over top of the SRM
1947 label. This material will eventually be certified for trace elements and issued as SRM 1947

but is not available at the current time.

In addition, three concurrent analyses ofSRM 1946, Lake Superior Fish Tissue, are

recommended. Three bottles of this material is enclosed. The tissue also is a cryogenically

homogenized “fresh” material still containing its endogenous water. (It has not been freeze-

dried.) The material has not been enriched or spiked. It will be available from the Standard

Reference Materials Program at NIST in the next few months.

Storage of Materials:

Fish Homogenate V and SRM 1946. The tissue material should be stored in the dark at

temperatures of -20 °C or lower. If allowed to thaw or if stored for extended periods at

temperatures higher than -40 °C, it will lose its powder-like form. This material has been stored

at NIST at -80 °C and was shipped to you on dry ice. If only a portion of the contents of ajar is

used, the jar should be tightly closed immediately after removal of a subsample to preserve the

integrity of the remaining material for later analysis.

Instructions for Use:

You are to analyze Fish Homogenate V and SRM 1946, using your laboratory's and/or

program's analytical protocols, for the concentrations (wt/wet wt) of the 25 chlorinated
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pesticides and 25 polychlorinated biphenyl (PCB) congeners' of interest in the current NIST
Intercomparison Exercise Program for Organic Contaminants in the Marine Environment. These

compounds are listed in Table 1. Concentrations of these analytes in samples collected near the

site of this collection were in the 1 to 200 ng/g wet weight range.

It is best if the Fish Homogenate V and SRM 1946 material are not allowed to thaw prior to the

taking of samples for analysis; however, if the material has been even partially thawed, you

should use the contents of the entire jar as a single sample as it is difficult to take representative

samples from ajar once the material has thawed. After removing the material for analysis from

the jars, the samples should be used without delay.

The total extractable organics (TEO) or lipid (percent) in the fish materials should be

determined. You should have received enough material so that you can perform separate

determinations for the TEO if you typically do this determination on a separate aliquot.

The amount of material used for each analysis should correspond to the amount of fish tissue

(wet basis) you would typically analyze as prescribed in your protocols. You should analyze

three replicate samples of Fish Homogenate V and at least one, and more if possible, of SRM
1946 in three different batches/sets/strings/catalogs using your protocol for fish tissue samples.

Specifically, we are asking that you analyze one sample of Fish Homogenate V and one sample

ofSRM 1946 with one batch of laboratory samples; analyze a second sample of each material

with another batch; and the third sample with yet another batch. This will allow a more realistic

assessment of laboratory precision over a longer term than the assessment obtained when a

laboratory places all three samples in the same extraction and cleanup batch and the resulting

extracts are analyzed using the same calibration curve, etc.

Reporting of Results:

Please report one result, as if three figures were significant, for each of the requested analytes in

each of the three replicates of the Fish Homogenate V and of the SRM 1946. Report results in

units of ng/g wet .basis. Report the date of measurement of each sample in the requested m/d/y

format. Also, report the results of your TEO (lipid) determinations of Fish Homogenate V and

SRM 1946 in percent.

We recognize that the reported concentrations for some of the requested determinands will

probably include concentrations of compounds reported to coelute with the determinand of

interest with methods commonly in use in environmental laboratories. Please note at the bottom

of your table of reported results if any of these listed coelutions are not applicable to the data

being reported by your laboratory. Please note that any changes you make to the column or row
headings within the tables will not be seen by the coordinators because only the table entries

and comments at the bottom of the tables are automatically transferred to the exercise database.

’If your laboratory is not analyzing samples for both chemical classes, you are expected to submit results only

for those compounds in classes currently being determined in your laboratory.
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We prefer that concentrations be reported for each analyte determined. If the measured

concentration is below your typical reporting concentration for an analyte in a particular matrix,

you can report the number and list the appropriate detection limit, quantification limit, etc. at the

bottom of the data table. However, ifyou need to report non-numerical data please use the

following conventions:

NA "Not analyzed", "not determined"

<"value" "Less than specified concentration", e.g., <8 ng/g

Other "Other"; add note of explanation at end of data table, e.g., interference

DL "Below detection limit" may be used, however, <"value" is preferable

Do not use negative numbers or parentheses to indicate "less than detection limits".

An EXCEL file, FIS5.XLS has been sent as an e-mail attachment when you were notified that

the samples were sent. If you have any software/hardware conversion problems, please contact

Michele Schantz. The data file templates also include places for you to list the surrogate/intemal

standards and type of calibration curve used, and to provide a brief description of the analyses.

Please do not add “spaces” before entering numbers in the table cells. Please do not insert any

columns or rows within the table in the data file. If you wish to include additional data and/or

other information or comments, you may add it to the bottom of the data table in the diskette file

or send it in hard copy. A printout of the data file format is shown in Table 2.

Submit your results by April 15, 2002 either as an attached file via e-mail (preferred) or via

diskette file to:

Michele M. Schantz

NIST
100 Bureau Drive, Stop 8392

Gaithersburg, MD 20899-8392

E-mail:

michele.schantz@nist.gov

Further Information:

If you need further information, please contact Michele at the address listed above or at the

following phone numbers:

Phone: 301-975-3106

FAX: 301-977-0685
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Table 1. Target Analytes in NIST Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment

hexachlorobenzene

alpha-HCH (alpha-BHC)

gamma-HCH (gamma-BHC, Lindane)

beta-HCH

heptachlor

heptachlor epoxide

ds-chlordane (alpha-chlordane)

rraw-chlordane (gamma-chlordane)

oxychlordane

ds-nonachlor

fra/w-nonachlor

mirex

chlorpyrifos

2,4'-DDE

4,4'-DDE

2,4'-DDD

4,4'-DDD
2,4'-DDT

4,
4
'-DDT

aldrin

dieldrin

endrin

endosulfan sulfate

endosulfan I

endosulfan II

Polychlorinated Biphenyl Congeners

PCB No. Compound Name
8 2,4' -dichlorobipheny 1

18 2,2' ,5-trichlorobiphenyl

28 2,4,4'-trichlorobiphenyl

31 2,4' ,5-trichlorobiphenyl

44 2 ,

2
' , 3 ,

5
' -tetrachlorobipheny 1

49 2,2' ,4,5 '-tetrachlorobiphenyl

52 2 ,

2
' ,5 ,

5
' -tetrachlorobiphenyl

66 2,3
'
,4,4 '-tetrachlorobiphenyl

95 2 ,

2
' ,3 ,

5
' ,
6-pentachlorobipheny 1

99 2,2' ,4,4' ,5-pentachlorobiphenyl

101 2,2' ,4,5,5'-pentachlorobiphenyl

105 2,3,3' ,4,4' -pentachlorobiphenyl

118 2,3
'
,4,4' ,5-pentachlorobiphenyl

128 2,2', 3, 3',4,
4' -hexachlorobipheny 1

138 2,2', 3,4,4',
5' -hexachlorobipheny1

149 2,2
' ,3

,4
'

,5
'
,6-hexachlorobiphenyl

153 2,2’ ,4,4' ,5,
5' -hexachlorobipheny 1

156 2 , 3 ,

3
' ,4 ,4

' ,
5-hexachlorobipheny 1

170 2,2' ,3,3' ,4,4' ,5-heptachlorobiphenyl

180 2,2', 3,4,4',5,
5' -heptachlorobipheny 1

187 2,2' ,3,4' ,5,5'
,
6-heptachlorobiphenyl

194 2,2', 3, 3',4,4',5,
5' -octachlorobipheny 1

195 2,2', 3, 3’,4,4',5,6-octachlorobipheny 1

206 2,2' ,3,3
'
,4,4' ,5,5

'
,6-nonachlorobiphenyl
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Appendix B: Description, Storage, Use, and Reporting Instructions

for Marine Sediment XI (QA02SED11)
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NIST Intercomparison Exercise Program for

Organic Contaminants in the Marine Environment

NIST QA Program

Intercomparison Exercise: Marine Sediment XI
Description of Materials and Instructions

Intercomparison Exercise Materials:

QA00SED11 (Marine Sediment XI)

Each of the three jars contains 21 g (wet basis) of Marine Sediment XI. This wetted sediment was

prepared from material that was collected from several urban areas and then freeze-dried, ground,

sieved, and radiation-sterilized. This material has not been enriched or spiked. Each 2-oz clear glass

jar has a Teflon-lined screw cap and is labeled with an individual jar number as well as the above

name.

In addition, three concurrent analyses of SRM 1944, New York/New Jersey Waterway Sediment, are

recommended. This material can be obtained from the NIST Standard Reference Materials Program

($366/50 g (dry basis) (phone: 301/975-6776; fax: 301/948-3730).

Storage of Materials:

Marine Sediment Material. This Marine Sediment XI material should be stored in the dark at

temperatures of -15 °C or lower. If only a portion of the contents of a jar is used, that jar should be

tightly closed immediately after removal of a subsample to preserve the integrity of the remaining

material for later analysis.

Instructions for Use:

You are to analyze Marine Sediment XI and SRM 1944, using your laboratory's and/or program's

analytical protocols, for the concentrations (mass/mass [dry basis]) of the 26 polycyclic aromatic

hydrocarbon (PAH) compounds, 25 chlorinated pesticides, and 25 polychlorinated biphenyl (PCB)
congeners' of interest in the current NIST Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment. These compounds are listed in Table 1

.

The percentage of water in the Sediment XI material should be determined so that the results can be
reported on a dry basis. You should have received sufficient material so that you can perform separate

'If your laboratory is not analyzing samples for all three chemical classes, you are expected to submit results only
for those compounds currently being determined in your laboratory.
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determinations for the water content if you do not dry your sediment samples prior to analysis.

The amount of material used for each analysis should correspond to the amount (wet basis) of marine

sediment that you would typically analyze as prescribed in your protocols. Prior to removing an

aliquot of Sediment XI, you should thaw the sample in the jar and then stir or otherwise mix it

thoroughly.

You should analyze three samples of Marine Sediment XI and at least one, and more if possible, of

SRM 1944 in three different batches/sets/strings/catalogs using your protocol for marine sediment

samples. Specifically, we are asking that you analyze one sample of Sediment XI and one sample of

SRM 1944 with one batch of laboratory samples; analyze a second sample of each material with

another batch; and the third sample with yet another batch. This will allow a more realistic assessment

of laboratory precision over a longer term than the assessment obtained when a laboratory places all

three samples in the same extraction and cleanup batch and the resulting extracts are analyzed using the

same calibration curve, etc.

Reporting of Results:

Please report one result, as if three figures were significant, for each of the requested analytes in each

of the three replicates of the Marine Sediment XI and ofSRM 1944. Report results in units of ng/g dry

basis. Report the date of measurement of each sample in the requested m/d/y format. Also, report the

results of your percentage water determinations of Marine Sediment XI.

We recognize that the reported concentrations for some of the requested determinands will probably

include concentrations of compounds reported to coelute with the determinand of interest with methods

commonly in use in environmental laboratories. Please note at the bottom of your table of reported

results if any coelution qualifiers are applicable to your data. Please note that any changes you make to

the column or row headings within the tables will not be seen by the coordinators because only the

table entries and comments at the bottom of the tables are automatically transferred to the exercise

database.

We prefer that concentration values be reported for each analyte determined. If the measured

concentration is below your typical reporting concentration for an analyte in a particular matrix, you

can report the number and list the appropriate detection limit, quantification limit, etc. at the bottom of

the data table. However, if you need to report non-numerical data please use the following

conventions:

NA "Not analyzed", "not determined"

<"value" "Less than specified concentration", e.g., <8 ng/g

Other "Other"; add note of explanation at end of data table, e.g., interference

DL "Below detection limit" may be used, however, <"value" is preferable

Do not use negative numbers or parentheses to indicate "less than detection limits".

An EXCEL file, SED1 1 .xls has been sent as an e-mail attachment when you were notified That the

samples were sent. If you have any software/hardware conversion problems, please contact Michele
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Schantz. The data file templates also include places for you to list the surrogate/intemal standards and

type of calibration curve used, and to provide a brief description of the analyses. Please do not add

“spaces” before entering numbers in the table cells and enter them as "numbers" not as "labels". Please

do not insert any columns or rows within the table in the data file. If you wish to include additional

data and/or other information or comments, you may add it to the bottom of the data table in the

diskette file or send it in hard copy. A printout of the data file format is shown in Table 2.

Submit your results by April 15, 2002 either as an attached file via e-mail (preferred) or via diskette

file to::

Michele M. Schantz

NIST
100 Bureau Drive Stop 8392

Gaithersburg, MD 20899-8392

E-mail:

michele.schantz@nist.gov

Further Information:

If you need further information, please contact Michele at the address listed above or at the following

phone numbers:

Phone: (301)975-3106

FAX: (301)977-0685
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Table 1: Analytes of Interest in NIST Intercomparison Exercise Program for Organic

Contaminants in the Marine Environment

Chlorinated Pesticides

hexachlorobenzene 2,4'-DDE

alpha-HCH (alpha-BHC) 4,4'-DDE

beta-HCH (beta-BHC) 2,4'-DDD

gamma-HCH (gamma-BHC, Lindane) 4,4'-DDD

heptachlor 2,4'-DDT

heptachlor epoxide 4,4'-DDT

c/s-chlordane (alpha-chlordane) chlorpyrifos

frans-chlordane (gamma-chlordane) aldrin

oxychlordane dieldrin

cis-nonachlor endrin

trans-nonachlor endosulfan I

mirex endosulfan II

endosulfan sulfate

Polychlorinated Biphenyl Congeners

PCB No.

8

18

28

31

44

49

52

66

95

99

101

105

118

128

138

149

153

156

170

180

187

194

195

206

209

Compound Name
2,4'-dichlorobiphenyl

2,2',5-trichlorobiphenyl

2,4,4'-trichlorobiphenyl

2,4’,5-trichlorobipheny1

2,2',3,5'-tetrachlorobiphenyl

2,2',4,5'-tetrachlorobiphenyl

2,2',5,5'-tetrachlorobiphenyl

2,3',4,4'-tetrachlorobiphenyl

2,2',3,5',6-pentachlorobiphenyl

2,2',4,4',5-pentachlorobiphenyl

2 ,2' ,4,5 ,5'-pentachlorobipheny 1

2,3,3',4,4'-pentachlorobiphenyl

2 ,3
' ,4 ,4'

,
5-pentachlorobipheny 1

2, 2',3 ,3',4,4'-hexachlorobipheny 1

2,2',3,4,4',5'-hexachlorobiphenyl

2,2',3,4',5',6-hexachlorobiphenyl

2,2',4,4',5,5'-hexachlorobiphenyl

2,3,3',4,4',5-hexachlorobiphenyl

2,2',3,3',4,4',5-heptachlorobiphenyl

2,2',3,4,4',5,5'-heptachlorobiphenyl

2,2',3,4',5,5',6-heptachlorobiphenyl

2,2',3,3',4,4',5,5'-octachlorobiphenyl

2 ,2' ,3 ,3' ,4 ,4' ,5 ,6-octachlorobipheny1

2,2',3,3',4,4',5,5',6-nonachlorobiphenyl

decachlorobiphenyl
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Table 1. (continued)

Polycyclic aromatic hydrocarbons (PAH)

naphthalene

2-methylnaphthalene

1 -methylnaphthalene

biphenyl

2,6-dimethylnaphthalene

acenaphthylene

acenaphthene

1 ,6,7-trimethylnaphthalene

fluorene

phenanthrene

anthracene

1 -methylphenanthrene

fluoranthene

pyrene

benz[a]anthracene

chrysene

triphenylene

benzo[h]fluoranthene

benzo[/']fluoranthene

benzo [k]fluoranthene

benzo[e]pyrene

benzo[a]pyrene

perylene

indeno[ 1 ,2,3-^pyrene

dibenz[a, /j]anthracene

benzo[g/i/]perylene



Appendix C: Results by Laboratory, Fish Homogenate V

c-i



%

%

n

Performance

scores'

II

EifUv

O ?u
in

a. w
© ©

CM

© 0.3 © ©
CM

© © © 0.2
CM

© © © ©' ©

II

Number

by

Category

S?
VD

Cl

© ©

fc>

o o
8 -
N

0.5 to 0.4 SO £0 ©
-

-0.6 0.2 -0.6 -0.7 90 O'Z

N
sn © ©

z-score

(25%)

©
0.4 ro n©

00

9 ©
rn
© ©

:

60 -1.6
CM

©
ON

9 -0.4 0.7
*0

flN
l/D

CM

N

tr\ © ©

Material

reference

values

|SRM
1
946,

ng/g

wet

|j

d
£
On

$
©

s?
o

810

CD

© 2 160 0.29
“

76
CD

48

|
0.25

j

2.8 3 -2
-

3.6

|
3.5 0.77 Category

CM

V

|
2
to

3
CD

A

target value

b

5.72

in
*1 1.14

no

target

no

target

no

target

5.50 18.9

NO

2
1.04

no

target

32.5 99.6 32.5 373 2.20

no

target

no

target c»
c*’ 22.3 59.1

CM

C"'
CD

6.47

no

target

no

target

[[pish

V,

ng/g

wet

[

95%

CL m
n© 0.53 0.120

n 22

N©
4.0 © 7.4

NO
tn

00 1.20

No

assigned

value

00
CD

3.8
r^
NO

0.45

1No
assigned

value

assigned
value 1.22 0.467 V <2 <2 13.2 21.2 11.2 16

£ <2 41.4

CD
ILL 621 5.28 2.91 40.9

OO
00

r**

©
»/d

NO
CM
w-t

4.10

Data

as

submitted

by

laboratory

SRM

1946

||

lab
%RSD

PM
ON
ci

On
1.06

PM© ©
©

CD
2 CM

ON
r*
cd

00
CN

On

CM

NO OO
4.04

vO
0s

©
N©

© ©

lab

mean

ng/g

wet

5.60 6.76 V V <2 <2 5.65

6
81 8.48 <2 30.9 97.5 31.4 374 2.31 <2 <2

00

MD 20.8 57.5 36.9 6.50 <2 7
No.

of

Analytes

© ©

i

Fish

V
lab

%RSD
00 1.71

CM
00

CM
00
cd

© cd - 2.47

TT

CM CM -
On

© 90
1

Reported Results

Quantitative

1

j

Qualitative

1

1
Not

Determined

|

lab

mean

ng/g

wet

V 7.65 V V <2 14.7 LZZ 12.2 3.10 <2 45.8 120 79.3 763 91£ <2 <2 42.9

00
TT

|
45.1 61.4 5.65 <2 <2

I
SRM

1946,

ng/g

wet

1
5 CD

I C/3

TT
vi

00
NO V 5.59

|
On

NO

00

Ĵ
30.8 97.6

00

CD

CM
00
cd

cd
cd

CM

cd tT

CM

N©

C-*
ntd

36.3 6.54 7 7

Laboratory:

1-MS-l

Pesticides

in

Fish

V

1 "
C C/D

6.67 <2 V V 5.65 19.0 8.40 <2 7 CD
986 31.4 365 2.21 <2

|
<2 17.1 20.9

99S

37.6 6.74 <2

3 C/D

tT
00
vri

6.75 V V <2 5.71 18.5 8.57 <2 30.6 96.3 30.9 374 2.38

1
<2 <2 NO 20.2 58.3 36.9 6.22

!

Fish

V,

ne/g

wet

1 cd

3 c/d V 7.51 V V <2 V 14.4 22.4 12.7 3.11 <2 45.6

CM
CM 78.4 770 3.12 <2 <2 44.1 15.1 45.7 61.4 5.59

<2

|
<2

§ CM

§ C/D V 7.67 V V <2 7 OSI 23.4
6
11 3.07 <2 45.1 122 79.5 756 3.25 <2 <2 42.1 14.7 44.9 029 5.71 <2 V

5 —
| C/D V 7.77 V 7 <2 <2 14.6 22.2

611

|
1

£1E1
<2 46.6

NO
(08 762 3.11 <2 42.6 14.5 44.8 609 5.65 7 CM

V

PESTICIDES

Analysis

date

X
u
X
a
XL
a
CO

hexachlorobenzene

X
u
X
ffl

E
E
(3
w

beta-HCH

U
o
XL
u
3
s
X.

aldrin

©
rs’5
o
e
c
XL
u
3
8
fL

I
•E
0
8
1
9

trans-chlordane

BJ

o
Q
"T

«

endosulfan

I

cis-chlordane

trans-nonachlor

dieldrin

w
Q
O
tj-

Q
O
O

, rii

endrin

1

1
3

O
*o

5

Q
Q
Q
rr

_X

Q
O
ar

ri

Icis-nonachlor

H
Q
9
NT

_IL

[mirex

endosulfan

sulfate

Ichlorpyrifos



FY02

NIST

Intercomparison

Exercise

Laboratory

No.:

1-MS-l

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

4/15/02

Performance

scores*

1

p-score

(15%) L^J
m
o d

pn
© © L_22J © © © © © © © LjlU

PN

d
PS

©
©
© d © © d

©
d d

||

Number

by

Category

vn

Cl

4J-
PN © ©

|
Fish

V,

%

I
2?
•n

CL

N

m
IN

N i

-0.1

I
0.0

I
0.0

II

N 1

1

1
-0-2

1

1
-O'

7
1

.

-°-

6
.

i

1
-0.8

1

1
-0.8

|

1
02

1
00

d

1
-°-

2
1

d 2

1
-0-2

1
-

04
\_0jJ

1
-0.2

1
d

SO

d rs
d

©
©

m
d ©

r-

d d
SO

9 'pT

4J-
PN © ©

z-score

(25%)

II

-'-2

1
PN

9

II

-07

|
00

d

II

-M

1
OO

d 11-0.2

|
LllJ ©

Os

9
II

-

02

1
mJ

II
-0

4
1

II

-o-

2
1

9
yo

9 ©
©
©

pn

d ©
Os

d d
*n
©

Co'
o'*
vn
PN

N

4J-

PS © ©

Material

reference

valoes

%

c

sO

5

cr

95%

CL

!
0.110

|

1
074

1

|
0
20

|

1
0.86

1
0-39

1
00

1
L?

1
2 n

fS

1
2.6

|

1
0,9

|
© Os rn 2 Os

0
PS
rs
0
si* PS 2

ID

d
m
d

1
tro

1
Category

PN

V

m
£
PN

m
A

vO
O'

yd
rj-

Os

C/3 |
target

|
95%

CL
in
d

otarget value” 1
o
c

I
© |

2.00

|

1
»4
<*

1

1

|

j
3.80

|

1
»•»

1

1
108

1

1
»
4
1

1
75.6

I

1
M.6

|

1
1M

1
d
IT)

00

d
IN

W3

1
263

I1
8

“1

PS
%n
Os

i
25.2

1
n
r*

rs

1/3

V3

©
rn

0
n
ir>

©
49-

in

1
ori

1

||Fish

V,

ng/g

wet

95%

CL

||No

assigned

value

j

1
036

|

1
L4
!

rr SO
PN

Os
in

«n
rn s6

10.4

1
68

1

1
69

1
© nm (N

1
Os

PS
v£>

4t 2
00
SO

d
©
vn

©
PN

©

>

uC

U
g
Os

II

10.1

1
05

I

assigned value

II

2.46

|
00
rn

1
601

IIII

70-7

1
©
mi
PN

II

333

|

II

70.2

I
rn

II

75.0

I
00
00
00

1
809

II II

31.4

|
4t

II

63.5

|1
loz

II

mi
PS

m

1
018

11

©
»n

i

9ZI

II

PS
vn

«n
m
PN
IN

assigned

Data

as

submitted

by

laboratory

SRM

1946

||

lab
%RSD

|
0.757

||
Os
vn

©
r-~

©
r-

©
'€> s

d
PSm
rn

00

PN

45-

PN
© SO

©
r-
© m >q m

00m
©

©
rn 2

r^-

d
sq so

so
vn
49; 0?

PN
Os 00 ©

S
so"

Os

03

%RSD

|
9
8
|
9.9

|
9.9

|
10.1

|
10.3

|
10.4

|
9.9

|
0.7

|
10.3

|
1.5

|

lab

mean

ng/g

wet

V

|
0.807

|
1.92

1.56

|

|
4.49

|
3.66

|

1
7.78

|

i
9.59

|
r

1
74.4

I

1
33.0

J

1
19-3

1

run

00

1
25.6

|
2

00m
Os

rr
PS

IN
pn

r»

vn
•n

rn
PS
*«r

vn
1

n

mi
<2

1

1

No.

of

Analytes

m
PS IN ©

mean,

%

>
JC

]Z

a

0s

4.69

|
4.0

|
6.09

|
©
rn

rrrj1
7.4

|
n Os © SO

4* 2 rn

1
0.4 4*

vn
rn

SO
©

00

©
^J*

PS
IN

d
rn

g

|

Results

j

|

Quantitative

j

J
.1

1
O'

J
Not

Determined

|

V®
O'

>
JC

Urn

%RSD

lab

mean

ng/g

wet

V

1

1
HsTI

1
9.01

|1
991

1

l
9,61

l1
76.3

|
899

1
76

8

|

1
70.6

|1
906

1
46.4

|

1
109

|
00
PN

LjsTI
60.7

|1
“>'

1
rn

m
PN
pn

|
80.9

i1
£0£

1

1

821

|
S
rr

49
rn
mi

96'

1

g.
U
DC

mean,

%

I
SRM

1946,

ng/g

wet

|
e m
| c/3 V

§
00

d
1.95

|

1
4.41

|

1
3.59

|
7.85

|
9.24 Oil 24.9

32.4

I r
c

'

61

1
53.0

Os

1
26.1

m
«n

m
«n
Os

49;

rf
PN r-

PS
SOm

rn
rn

in
«n
mi V

Laboratory:

l-MS-1

PCBs

in

Fish

V

vO
O'

so"

03

S3

1 (N

5 to V |0
808

1
Os

OO
in

1
4-51

1
1

3.68

|
r-*

r-
d |

9.86

|
so

1
24.6

|
r*

fdm1
19-5

1
53.4

|
>o

pn

m

125
-5

|
Os
vO s

d pn
PN

00
PN
r-"

snm
IN
rn in

*n

Os
vn

mi V
rs

C/3

§ C/3 V*

|
0.812

|
Os
00

1
1.53

|

1
4.56

|

1
3.70

|
p
d

189^

1
10.7

|
23.6

1
33.9

|

1
19.1

|

1
52.8

|

1
21.9

|
04

1
25.3

Os
SO *n

d
00

PN

SO

PN
SO

vnm
Os
PN
m
rn
mi

m
49-

mi V C/3

|
Fish

V,

ng/g

wet

1/25

AH

S3 7
r-

1
13.7

I
W)

00 |
16.4

|
I9AJ

I
25.6

|
6
99| 1

71.0

l
89.8

1
46.7

|

1
>08

|
28.4

|

L
154

I

1
60.7

|
49-

Os rn

vn

PS
pn 00

©
d
»n

rn ©
Tf

00
rn
mi

Os

vP
o'

>

IZ

S3

1

S

7
m
so 12.8

1

1
8.64

1
f-

19.7

|

|
26.6|

1
66.1

|
26.3

|

|
69.4

|1
9

'

161
45.5

|
1
13

|
\LU\

160

|[
6
09

Os
so

r4 PNm
©
00

d
•n

r^-

PS
m
rn
mi

vn
Os ZS

j
1
S| 7 J

77

1

1
12.8

|

|
9.64

1
m
d 26.8

67.5

J
26.9

|
90.4

|
46.9 105 28.5 WO

I
60.4

I
m©
PN

rn
49;

PN
pn

PN

d
00 vn

vn
ni

m© rn
mi

s

PCBs

Analysis

date

00

CO
U
0-

00

CO

y
CL

oo
PN

CQ
U
CL

m
CQ
U
a. IIpCB

44

||pCB

49
PNm
CQ
O
CL

SO
SO

CQ
U

.Sr,

||pCB

95

j

Os
Os

CQ
U
Cu

©
CQ
U
0-

PCB

105

PCB

118

1

00
PN

CQ
U
CL

PCB

138

PCB

149
m
lO

CQ
U
a.

yQm
CQ
U
CL

PCB

170

j

PCB

180

|

00

CQ
U
CL

PCB

194

!

m
Os

CQ
U
CL

soO
PN

s
CL

3
PN

CQ
U
a.

TEO

for

Fish

V

[TEO

or

lipid

|

o
<D

2

CL

o
s

C-3



*

I

4

n

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.



C-5

and

p-scores

>
3
are

bolded.

^Certified

material

reference

values

are

bolded.



1

I

%

C-6

‘z-

and

p-scores

>
3
arc

bolded.

Certified

material

reference

values

arc

bolded.



FY02

NIST

Intercomparison

Exercise

Laboratory

No.:

1-ECD

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

6/28/02

Performance

scores*

11

II
£ C?
8 fc L_o±J

rv|

d

—

27
—

rs

©
rsj

© d d © ©
©
© © © LmJ © d

©
© d

rs
d

©
d ©

rs

© ©
rs

d
rs

©

||

Number

by

Category

j

1P
(15%)

II

st
rs © ©

|
Fish

V,

%

|
to

CL

N

O'
to

Ct
N

d
to
Ov

*0
©

©

£

I
s 9

•n
O

•0
o d

r-

©
VO

d
to

©
rs
©

00
d

©
d

ro 't
© o

©
SO

9 d d
© r m

9 © ©
©

rs

9 d 9 N
Tf
rs © ©

1 -
rs

N w
o

in

o
to

o d
f"

d
VO

© ©
St

d
00

©
©
©

© rt

9
©
© 9 © 9

r © © d
©
©

rs

9 d 9
£
a
N

•ft

rs © ©

8
a
f>
8
e
8

s

c
V©
?rO

A

u
5?m
Ov

o

d
•*r
CS

d
o
<1
©

«5
©

Os
n©

© Os
2 2

vq

d
Ov

o
© ©s m 2 O' •n© rs

©
rs 2

to
rr
©

m
© O

0

1
u

rs

V

m
2
rs

m
A

§
Os

cn

s

I!

TS

I
o
c

o
00
d

oo
d

SO
Tf

to
SO
St

©
fn

©
ad

00
©

^t VO

a
SO

S
Os
d

00
d
rs

to n
V©
rs

©
r*

rs
1©

d
T
a

V
dr

rs

d
i©

©
d

©
n
ir.

©
d

©
2

s

1

t£
3u
la

i
08

S
l

a
c

>
•s

ui

d
to
Os

4»
3

S
8
lb

i
o

VO
cn

d
©
d

Os

d m sc d Ov
od

Os
SO

r^-

d
© rq

d rs ©
d

Os
d

rs

d
© rs oo©

d
©
to

© ©

>
©
II

-1
u
</*i

OV

8
6
1

•q
©

©
S „

g>l
1

s

VD
<r
(N

00
d

O'

d
r-

d
rs

©
S

ro
d
fO

rs

d
r-

rr
dn

©
to
r-

OO
od
00

00

S
*&

fO

tt
r»

tq

d© ©
rs

st

to
rs

m
©
00

©
to

©
d rs

d
tq

d
to
rs
d

Data

as

submitted

by

laboratory

vO

§>

a
I 2

s?

<
2

<
2

to
»q
d

Tt
to

d
©
sO
pvi d

©
VO

d
rn
vd

r^-

d
00

d
00

©
tq

d
'ft

rt

rs
d - s©

d rs
©©
d

n
rs

rq

d
©
d d s 3

d
rs
© s?

rso oo ©
vP

©'
sr
Os

I

Q
Eg
sP
0s

5?

io
E

<
2

<
2

<
2

<
2

<
2

<
2

§ i
E M
3 t

«0 to

?
00
SO

fO
VO

Ov
O'
d

fn
stf

d
fN

00

to

d
r-

d
fN

dm
m
d
rs

©
d
to

p*s

©
rs

Osm
to

d
rs

Os
oo©
od

rq

d
rs

©
sd
r-

Tf

s
rq

d s
to

to
s-
d

r^-© ° i
2 «
.Is

fO
rs rs ©

>
•s
£

a
I 2 <

2
00
ta-

sb d d
to

d
to

d
Ov

d
vO to

d d
00

rs
rt

d m © © Tt oo

d d
rs

d
©
d

oo fn

d
rq

d
. 1 a

1

©
>

I
I
3
O'

©
>
•©

a

13
e

©
2

>
©
£

Q
2

i
*

c O0

•s ^
i2 e

V)

?
Os
rq
d

«q
d <N

©
©
fS

so

d
f*S

r^-

GO
fO

Os
vO
r-

fN
CO

r**

§
©
d
00

Os
to
rr

to© m
00
to

rq
to
v©

r~
Os

rq r*-

«o
rs

rs
©
r**

rs

d
to

tq

d
rs
Cs
d

©©
»d

a
d

0!j

§
lu

E

B
*

e

$
ON

V5

$ m
1 ”

«T»

?
tO

?
*o

©
d

Os

d
00
to

d
rs

00

©
d

so Ov

a
©
d
fO

rs

d
rs

rs
«o
to

©
d

OS
fO d

ro

00
0©

to©
cd

p
Tt
rs

00
«o

00

d
«o

©
Tf

m
•*t

d
§
to

to©

a
u
u
« >
.. £
£• £
ffl ic

© «
« U
nJ a.

3
Os

CAI

>
©
£

m
CA

I ^
1

*

»n

?
to

?
m
Ov

O'
Ov

d
Os
VO

d
VO
rt
00

00

©
©
d

rs

*«t
rs

d
to

©
rs

tq

to
to

Ov

rs |
©
©m

to
OS

©
Ov
od

Os

d
rs

00
d
r-

GO

©
00

to
©
to

Os rs

CA

1 m
«n

?
to

?
to
to

OS
rq

to
Os
d m

8
00

rs

d
Os

d
rs

GO
edm

V©

d 2
to

©
d

oo
ro

rs
od
rs

QC
OO

m
sp
od

©
Tf
rs

rq

d
©
d
•o

rq
to

m
rq
id

Os

© A

m
&nS

»

IS
c

>
£
'£

I «*>

5 “
to

d
V

vO
*0
CN

VC
r-

d
vO

©
«N

tr

©
ro

to

d
fO

00

od
r'

d
tt

vq

Os
On
00

n©
to© m

SO
to to© —

sr ©
to
rs

ft

r»

rq

d
«o

rq

d
rs
00

d
to
•q
id

to

d

1 "
1 0,1

«o

?
CN
d to

CO vO

d
OS
00
fN

fN
00n vO d

to

d
Os

vO
d
00 5?

rs© rq

to

to
v©

©
sd©

00O
to
SO
rs

tf

s
Os
d
to

o
d §

to

»o
tq
id

©
rs
d

rs

Is
W)

o
V

m
•O
d

rq
to d

©
©
CS

to

d
fN

fn
od
cn

Os
to
r*

r-

d
tj*

oo
00

od
00

Os

4
ro©

rr

dm
to
to

s
Os d

rs

rq
d
r*

00

•o

rs

d
m
os »q

to

Os
rs
d A

PCBs

Analysis

date

oo

CO
U
a-

00

CQ
U
a-

oo
CS

CD
U
cl

m

S
a-

3
CD
U
a-

Os
*r

CQ

yCL

rs
«o

CD
U
CL

s

e
CL

to
Os

CQ
U
CL

85

CQ
U
CL

©
CQ

a

to©
en

ki

00

CQ

00
rs

CQ
U
CL

00
en

CQ
U
CL

Os
*cr

OQ
0
a.

to

CQ

ki

©
to

CQ
U
CL,

©

CQ

k!

©
00

CQ
U
CL

r>
oo

S
CL,

3
CQ
U
O,

tO
Os

CQ
U
CL

©©
rs

CD
U
CL

§
rs

m
u
Cl

>
©
£
u
t®

O
Ed
H

T3

‘E.

©
O
LU

LfcJ

C-7

’-and

p-scores

>3

are

bolded.

b

Certified

material

reference

values

are

bolded.



*

I

Performance

scores*

>
XI
C/J

'£

p-score

(15%)

—

CM

©
m
© 90 0.4 © 90 0.2

z-scorc (s) -1.0 to- © 0.3

CO

©
-

-0.4 0.2

z-score

(25%)

00

9
00

9 © 0.2 -0.2 3.0 £0-
CM
©

Materia]

reference

values

*

e
\C

1

V)

95%

CL
*r>
v©

©
0.83 0.18 0.23

\f)
0.91

|
0.29 5

-J

00
0.25 2.8

IN
pci

3.6

-H—J

0.77

target value

1’

5.72

i"
1.14

no

target

no

target

no

target o
*3 18.9

|
8J6 1.04

no

target

ns 99.6 3U

.

373 2.20

no

target

no

target

17.7 22.3 59.1

*1
r-
cn

6.47

no

target

no

target

Fish

V,

ng/g

wet

95%

CL

0.33 0.53 0.120

rn
ZZ 2 1.46 4.0 ©

1
74

1
VO
vo

00 1.20

o

ec
>

00
ro

00
CO TT

r-
vo

0.45

No

assigned

value

7assigned
value 1.22 6.11 0.467 <2 V <2 13.2

21.2

I

11.2

II

3.91 <2

II

41.4

PO
CM
VO

5.28 2.91

s

1
o
2

40.9

00
00 50.7 52.6 4.10

\

Data

as

submitted

by

laboratory

SRM

1946

lab
%RSD <

2
©
CM
IN

nJ
Q

<
2 Q <

2
<
2

<
2

<
2 r*-'

<
2 IN 4.9 <

2 00 4.07
<
2

<
2 OTHER OTHER

<
2

CM
Ov

IN
cn
<n

<
2

<
2

lab

mean

ng/g

wet

NA 5.37 DL NA
J
Q NA NA NA

i
na

|
1.05 NA 24.6 80.7

:

NA
336

|
4.28 NA VN OTHER OTHER NA roe 5.54 NA NA

1

Fish

V
lab

%RSD <
2 11.05 DL <

2 DL <
2 NA NA NA 2.88 NA 4.5 00

1
na

|
VO 5.60 NA VN OTHER OTHER NA

00
00

2.74 VN NA

5 v

1 L

1
na

1
4.96 DL NA DL NA NA NA NA 3.15 NA 40.6

©

1
na

1
584 9.26 NA NA OTHER OTHER NA 46.5 4.28 NA NA

1
SRM

1946,

ng/g

wet

|
2/1/02

S3
<
2 5.30 Q

<
2

aJ
a

<
2

<
2

<
2

<
2 1.06

<
2

in

IN

CM
vd

<
2

VO

CO

00©
T'1

na

I
<
2

a

1o
OTHER NA 29.0 5.28 NA

<
2

S <N

5 ”1
naJ

1
5.51 DL <

Z DL <
2 NA VN NA

IN <
2 27.6 83.7 NA

VO
to
CO

4.40 NA NA OTHER OTHER VN 28.1

\D
00

in
NA

<
2

S -
5

<
2 IES DL NA DL NA NA NA NA 0960 NA

00

cm
82.2

1
VN 305 4.36 NA NA OTHER OTHER NA 33.3

00
rr
wS

—

NA
<
2

t

Fish

V,

ng/g

wet

i
g et

5 I
na

I
4.85 DL NA DL NA NA VN VN 3.07 NA 386 109

1
na

|
567 688 NA VN OTHER OTHER NA 46.0 4.23 NA

<
2

5 <N

5 1
NA 5.55 DL NA DL <

2 NA NA NA 3.25 NA 42.1

00
NA

|
624

to
00

© VN VN OTHER OTHER VN
80S

4.41 NA
<
2

2/1/02 S
1

1
NA 4.47 DL NA DL NA NA NA NA 3.14 NA 41.2 129 NA 562 £06 NA NA OTHER OTHER NA 42.7 4.19 NA

<
2

PESTICIDES

Analysis

date

X
u
X
03X
a

hexachlorobenzene

X
u
X
«

to

w

beta-HCH

o
X
o
3
8laldrin

0
."2

*

1
u

X
1a
'Ll

lloxYchlordane

0>
c

1
j2X
u
V)

i

w
O
Q

-d

endosulfan

I

cis-chlordane

trans-nonachlor

Idieldrin

i

w
Q
O
-T

JT

Q
O
9
if endrin

endosulfan

II

a
Q
q
rr
•*r

Q
a

CM

cis-nonachlor Q
9
rr

K
E
'P

endosulfan

sulfate

chlorpyrifos

!

Number

by

Category

m

a.

00 © ©

t/i

N
oo © ©

©v
m
IN

N

r*» © -

£•

M CM © cn

s
CM

vO
ox CM

cn
V© IN

in

No.

of

Analytes

oo m

Reported

I

Results

!j

Quantitative

!

II

Qualitative

j

|
Not

Determined

|

:-

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.



FY02

NIST

Intercompartson

Eaerclse

Laboratory

No.:

2

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

2/8/02

Performance

scores"

>
X
£

p-score

(15%)

m
© ©

00

©
^t

© © 04

J
m
©

rt

© ©
^t

©
sO

©
SO
©

©
©

|]

Number

by

Category

|
in

a.

m © ©

>
X
£

m

Cl

N

m,
rs

N

St

©

rs

©

r*

©

8 3
N

©
O'
©

r**_

©
oo

9
r^; oo TT

9
00

©
00

9
rs

9
rs

9
st

©
m
© N

m © ©

KP o'*
s ^

i
CN

N w
©

Os

©
r-

©
00

©
rs pn 't

©
00

©
r»

©
rs

9 ©
m
9

in

9
2?m
rs

N

m © ©

Material

reference

values

I

c
so'
st
O'

C/5

d
*o
o'
V)
Os

©

©
st
(N

©
©
rs
©

vO
<»

O
©
n©

©© Os
2 2 2

©V

©
© Ov m 2 o

©
rs
rs

©
St rs 2

in
St

©
m
o ©

iu
g

rs

V

m
2
rs

m
A

sO

so*
st©

C/5

J
u
0sm©

©

rs

o
U 4J

po £
I s

o

£
O
c

©
st
00

©
g
PS

VO
St

vO
VO
st

o
00
»n

©
00

00
o

sr sC
in
rs

VO Ov
O rs

in

00
rs
rs

m n
sC
rs

©
r-

rs

O'
in
rs

^t

r*

rs
in
in

©
rn

©
n
in

o
st

in

o
n

b
eaE
3

1

I!
C

>
X
£

d
s?m
Os

u
3

1
"2

&

i
O

SO

n©
St st vO

PS

Os

PS

in
rn sb © Ov

00

Ov
sb

r»
rf

© rn
rn

rs vC

h
Ov

rs
rs
r-‘

vO PS oo
vO

©
©m
©

rs

©

N®

>
X
in

£

-J
u

m©

m
©

©
"8 u

•H
1

5

vO
st

PS

00
rn

©
©

r-

©
(N

©
mi
rs

rn
rnm

rs

©
r-

u;
rn

©
in

00
00
00

00
©
VO m

st
r-

in
rn
vC

©
rs

st
in

rs

rn

©
00

©
mi

so
rs PS

mi

in
mi

m
rs
rs

8
&

1

©
*
u
0
X!
a

1
*8

s
Ex
DM

a
m
«
Q

C
©

Q
| 2

vO
o'

&X
o

-J

o
b
£
o

b5
0

vO
r*

©
©
Os

r-*

«n
in

b
5
o

QJ

i

B

0

sO

9 in ©
b

1
rn b

£
o

b
£
o

b
B
o

©
vC

©
bX
o

rn
mi

QJ

£
o

©
r*-’

©©
sb

©©
©

©
rs
mi

00
st

rsm ©
V©
O'

vO*
st©

C/5

"o
2

ss

S
CJ

E

mi

PS

rs

r*
sb

©
PS

©
rs

©
rs

r^;

oo
rs

Ov

rs

|I
fc ao

•g
•S c

b
£
o

J
Q

bX
o

0J

5
o

sO
so
rn

©
Os
rs

©©
r^’

b

1
b
5
o

tn

©
rs

©
sri

rs

Ov

rn
b
5
o

r** b
5
o

X
o

b
6
o

SO
00

© £
o

00

Z
bX
o

rt

rs
©
St

00
St

St

©©
©

U. 60
O ^
6
Z g

<

rs m ©

>
5
E

a
•8 2“

s?

bX
O

-J

Q
bX
o

b
-5
o

vO

r**‘

oo

©
in bX

O

b

i
©
sb rs

00
in

b
£
o

© b
s
o

b
-£
o
X
O

P^
vb

b
-5
o

©
rs

b
€
o

rn
mi

©
©

st

©
z
rn g

o
>

3
\3

8
3a

.1

.1

1
O'

•2

c

5
CJ

o
Z

V®
O'

>
s
iZ

0
2
s?

s?

1
<u

E

S f
E M
X ^£ c

b
£
o

-J
Q

bX
o

bX
o

PS
©
rs

m
Os

sO
P"’
rs

bX
o

8X
0

r*

©
so

rs

'Z

O'
©
"ir

b
6
0

vO
00
rs

bX
o

b
5
o

b
£
o

rn
rs

b
s
o

O
vC

b
£
o

©
rs

rs©
St

m©
mi

©© i

*3
c
>o
st©

cn

1 m
§

b
£
o.

-J
o

b
-5
o

b
6
o

st
rn
rn

m
00
rs

rs
00

sb

b
e
o

bX
o

00
rn
sO
rs

»n
in

U
£
o

<t

00 X
O

bX
O
£
o
©
©

b
£
o
©
*n

b

o

so St
00
St st

m©
©

j?

SO*
st-©

00

m
cn

rs

cn1 ^
bX
o

u
Q

bX
0

1
o

st
in

rn
00

rs

©
Ov

sb

WX
o

bX
o

r-

rs

in

rn
rs

rn
b
5
o

rs OX
o

b
5
o

b
£
o

00
00

©
b
£
o

00

s
b
£
o

rs

rs

St© O
rn

st
g

1 os

bX
o

aJ

Q
b
s
o

b
S
o

©
rn
rn

3
r*»*

bX
o

b
£
o

rs

PS

m
a

00

rs
bX
o

St
in

b
£
o

b
5
o

b
£
o

00
r-

©
VX
o

^t
mi
vC

bX
O

rn
rn
m
rn
st

©© m©
cn

i

1
>
<s>

£

I rr'

S cn

bX
o

—3

Q
bX
O

b
«
o

00
©

©
00

©
rs

b
£
o

8
£
o

00
vbm

©
©
vO

Ov

00m
bX
o

sO
OO
rs

b

o

b
£
o

bX
o

rs
bX
o

00
mi
VC

bX
o

rn

rs

st
r-

st
S
mi

m
PS

o^

>

iZ

m
cn

8 (N

§ w
b
s
o

-i
Q

b
-5
o

b
6
0

©
00

m
00

©
m

bX
O

b
€
o

rn in
rs
vO

rs

?
b
£
o

st

r***

-

rs

b
£
o

b
£
o

b
£
o

rs
rn

bX
O

©
sb
so

b
£
o

*n
rs

OO
'n
St

in
mi

m
rs

rs

cn

i cn

b
£
o

-3

a
b
5
o

8X
o

©
rs

r-

(N

r^

rs

b
£
o

b
£
o

©
3 Z

in
rn

b
£
o

r**

©;
rs

bX
o

b
£
o

bX
o

vC bX
o

m
00
so

bX
o

rn m
st

m
in

00
so

cn

PCBs

Analysis

date

00

CD

00

m
u
0-

00
«N

CD

k!

m
CD

5
CD
U
Cl.

©
st

CD
U

J5h

rsm
CD
U
o-

<o
vO

CD
U
p-

«n
O'

CD

U
ft.

O'
Ov

m
u
a.

©
CD
U
ft.

m©
CO
u
ft-

00

CD
U
ft.

00
rs

CO

k!

00m
CD
U
ft.

O'
st

a
Q
0.

mm
a
u
a-

sOm
CD
U
ft-

©
r>*

CD
U
ft.

©
00

CO
U
ft-

r»
00

CD
U
ft.

©
CD
u
ft.

m©
CD
L>
ft.

vO

g
CD
O
ft.

©©
rs

CD
U
ft.

(S >

rl
« £u _

X «
« uJ ft.

>

E
1
O
w
t-

o
*5.

o
o
111

C-9

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.



4

4

4

4
c-io



FY02

NIST

Intercomparison

Exercise

Laboratory

No.:

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

Performance

scores*

>
-c

£

1 *O
a «
i. = LjmJL_2±J

m
© ua

r0

:

m
©

tt

© °-
2
J

© © U±J uu
fN

©
m
©

(N
©

fN

© ©
m
©

fN

©
fN
©

vn

©
o
oo
4J

M
u

©
£
3
2

vn

a.

m
IN © ©

|
Fish

V.

%

|
Co'
O'
vn

Q.

'vn'

N

5s

m
IN

N

1 2
N

00
ri

r**

IN

00
d d vr

©
00

© d ©
r-

©
© ©

9
n©

m
9 ©

r~-

©
»n
©

00

d
m
9 ©

OO

9
©
©
m
9

vn

N fN IN ©

§ £
a a
N w

vn
IN

r**
t

rs

in 00

9
r**

9
m
©

©
9 ©

m
©

rn ©
d

IN

©
N-

9 © ©
m
©

r-

©
*«T

9
fN
©

©
d ©

©
m
9 a

M

fN (N ©

Material

reference

values

1
§
C

3©

cn

d
m
Os

o

d

tt
(N

o
©
fN

d
VO
00

©
©
no

©© ©
2 n

rN
©
IN

©
©

© © m n ©
© rs

©
Tl* IN 2

in
TT

©
m
TT
©

fN
©

b
o
oo
flj

€
0

fN

V

m
o
fN

m
A

vO

©*

©

C/3

c
*
vn©

©

IN

©
OJ °0J
5b a

a g

flj

I
o
c

o
300
d

©©
IN

VO
tt

©
VO
TT

o»
m

©
00

00

9
tt ©

in
IN

©
*»Tm

©
© IN

in
IN
IN

in n©
fN

© IN

©
rN
in
fN

IT

TT
r*

in
in

©
rn

©
in

O
TT
in

©
n

4J

E?

a

V

s
c

>

%£

d
£m©

<u

_3
C3
>
8
.1=

i
O
£

m
o

<T tt vq
fN

©
fN

in
rn d

tt

d ©
00

©
©

r- © rn
rn

fN ©
r**'

"U- ©
fN r**

vq IN 00©
©

©
vn
©

fN
©

>

£

d
s?m©

in

©

d| o

1!
s

$
fN

00
rn

©
d

r-

©
fN

©
a

rn
rnm

(N

©
tt

rn
© 00

00
00

oo

©© m
-ft in

rn© ©
IN

Tt
in m

©
00

©
35

©
fN fN

in
•n
in

m
fN
fN

“8

C
00

1

Data

as

submitted

by

laboratory

©

CO

D
1 2

0s-

Q
2

Q
Z

§
d

©
00

«n

fN
TT

00

vn
tt

d
00
vq

tT

tT

TT

©©
rn

vq ©
IN

© 00 © vq
fN

©
fN
© fN

d
oo

d
fN©
d

©
in

©m
©

vP 00
oo

IN ©
vP
0s
©*
TT©

cn

g
e£

S?

5?

1

<
z

<
zi

1
C CD

*2 "fib

J2 c

m
?

m
?

00©
in

©
tt

vO

rn
?

m
rn
vn

m
fN
©

vn
00

©
00
vn
IN

f";

m
©
©
fN

r-

©©
00

K 00m fN
fN

S
00
fN ©m

00
fN©

©
d
vn

00
rn

m
00
rn

m
IN
»n

©
fN ° 1°7 ca

.Ll
IN
fN m ©

>
JZ

£

o
s 2

5?

Q
Z

Q
Z

tt

»n
©
vO mi

vq
tT

rn
tt tT

r^-

in
©
IN

rn vq
rn

- rn
in

m m m ©
rn

TT

rn
fN
fN
©
tT rn

r-
rn

rn
r*>’ 8 a

1

0)
>

3©
5
3
O'

cu
>

3
o

8
C

1
V

&
o
2

>
JZ

£

Q
2 <

z

<
z

s «

p
*

C bo

i I1

m
?

m
?

vn
ni
fN

fN
00

fN
rn

©
©

m
r-*

(N

00
in
r-

vn

©
fN

00

rn
fN

©©
00
00©

m t"’
fN

m
oo

©
©
«n

00o
fN

©
od

©
rnm

©
•n©

rn
od
Tt

rn §
TT

vn
vn
vn

©
IN

i
DC

s?

§
E

t
s

it
c

s

i «
s ”

m
o
V

*n
fN
rn

m© 00
fN

00©
fN

©
tt
in

©
©

© rn
©
IN

inm
©
©
fN

m
©
r-

©
00

©m
in

IN
IN

©
00

©
rn

©
©m fN©

©
dm

©
rn
©
rn

vn©
TT

inm

©*
TT©

m
cn

IN

CO

CO

Is
vn

?
«n

?
3
fN

m
00
ad

m
00
rn

r* S
»n

p>*

©
© *n

in
fN

r-
rnm

r-

©
IN

©
©©

©
©

00m fN

si

TP r**

fN

rn

m
vq

©
00

©
vn

r**;

rn
©
00

rn in

©
fN

! =
m
d
V

vn

O
v

00©
rn

©
vO
vO

00
r~
fN

s
fN

vn
tt
vn

©
00
00

fN

©
r-
in
IN

00

m
rn

K
fN

©
©©

©
fN

00m
00

fN

©
r-~

r^-

fN ©m
eo

Tt©
©
vn

r-

rn
m
00
rn

©
*n
in

m
fN

t
s

a
c

>
E
£

| ro

5 5/3

vn

?
vn

?
©
r*i

fN

m
©

©
rn ©

rn

00
fN

©
r**’

vq
in
fN

©
TT

^3-

©
00

fN
00©

©
vn

©
©
(N

(N
00 r-‘m

©©
fN

00
od

Tf

rnm
©
r-’©

©
od
Tt

vn

(N ©
TT

m
tT

•n

fN©
IN

>
JZ

£

m
CO

fN

CO

CO

—
§ IN

s 5/2

vn

o
V

vn

o
V

fN
fN

fN
00

©
rn

©
©
(N

in

r-‘

(N

m
r-*

©
vn
fN r>

r**

©
00

©©
©
N-

m
©
fN

© vq

m
m©
fN

«n
r>* inm

©
©© ©

Tf

TT

rn
fN

vT

©
in
©
(N

i =
»n
o
V

m
o
V

©
1"**

©
fN

h
©

©
©
fN

fN

<N
r-

fN
00
fN

IN
in
f^-

»n

©
vq mm

r-
00
IN

00
00 00m

TJ*

fN

vq

r->"

fN
rnm

rn

© r*-'

TT

TT

rn
m
00
rn

3
in

OO
IN
IN

PCBs

Analysis

date

00

m
O
CU

00

CQ
U
a-

00
fN

m
u
0-

m
CD
U
CU

3
CO

k!

©
CD
U
a.

fN
vn

CD
U
a.

©©
CD
U
a-

m©
CD

Sd

s
CD
U
Ou

©
CD
U
Cu

vn©
CD
U
a-

00

CD
U
cu

00
fN

CO
u
CU

00m
CD
O
CU

©
iT

CD
U
CU

mm
CD
U
cu

©
in

CD
U
a-

©
r-

CD
U
cu

©
00

CO
u
a-

00

CD
U
CU

TT©
CD
O
cu

m©
CD
u
a.

©©
fN

CD
U
cu

©©
fN

CD
U
cu

m >
.. jC

b -
0

2 |
1 g
e=3 CU

>
JZ

£
L.

£
O
b)
H

*o
O.

O
O
UJ

L£J

C-ll

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.





FY02

NIST

Intercomparison

Exercise

Laboratory

No.:

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

Performance

scores*

aj ^
§ ss

o. =
y
o

fN VO

©
CO
©

y
©

y
©

CO

©
CO
©

y
d

CO
©

CO
d

co
©

CO
© ©

y
© d

00

©
CO
©

CO

©
vo
©

vo
©'

y
©

p-
©'

II

Number

by

Category

II

P

(15%)

|
y
PN © ©

(
Fish

V,

%

|
o'
vo

a.

/

v!'

N

VO
fN

N

sO
©

©
©

©
©

>
-C

*£
8 'cn

£

oo y
9

-
9

y
9

p-

d
so

d 9
fN

9 d
IN ©

©
IN ©

©
IN
d d

©
d ©

©
©
©

CO

©
co
d

oo
d ©

*o
d 't/T

N
y
PN © ©

g ®
•P PN
N w

PN
co

d
©
©

VO

d
p-

9
vo

o
CO (N

© d
©
9

©
d

IN SO

© d
o
d

©
© ©

©
©
©

IN

© ©
©
d

IN

9
vo

9
VO
PN

N

CO
PN

- ©

Material

reference

values

i

a
C
vd
Jt
Os

cn

d
vO
0s
vo
ON

O

o

sf
fN

©
©
fN

©
sO
"9
o

©
CO

©
©© © n n

fN

so
fN

©
o

© © CO 2 © *5
©

IN
fN

©
y fN 2

iny
o

coy
© ©

OO
V

3

PN

V

CO
O
PN

co

A

sdy©

cn

-J
u

VO©
o

fN

©
m e

OX) 3

w

2
o
c

oy
00

o

©©
IN

s£>

NT
sO
vo
Nf

o
00
ci

©
00

OC

©
»y ©

vo
IN

sq

Nf
co

© pi
in

00
fN
fN

»n n©
fN

o
r-

fN

©
CN

a
y
y
p-

fN

in
in

o
ci

o
n
in

oy
in

©
n

i

1
§
c

>
-=

>

d
V©
O'*
VO
ON

V
^3
CO

>
8
5)

1
O
£

so
co

d
Nf *cr SO

IN
©
fN

vo
CO* sd

y
d ©

00
©
sd

r^-

y
© co

ci
fN sq

K y ©
IN

IN SO

y 2
00
so

©
©
vo

©
PN

©

V®
o'

>

lu

d
V®
o'
vo©

•8

a
V)

%

VO

d

d1 u

1 1K >

vOy
IN

00
CO

©
d

p-

©
IN

©
vi
IN

co
CO
co

(SI

d
Nt
CO

©
vi
c*

00
oc
00

00
©
so

y y
co

y
r-

vo
CO
<0
©
IN

y
vi

fN

CO

©
00

©
y
VO

SO
IN fN

vi
vo
vi

VO
IN
fN

Data

as

submitted

by

laboratory

SO
Tr
On

co

Q
s 2

g
<
Z

<
2

©y
2;

©
oo

n©

fN©
fN-’

y
d

©
p-

vo

00
IN
00

©
r-‘

vo
p^‘

VO
vi

r^-

sd
r-

so
©
sd

r-
©
y

00
oo

y
00
© vo

vi
©
p»'

© VO
sO
pi

CO
p-

y
y
r-

sd

x°
O' g OO ©

so*y©

cn.

CJ
cn
ct
v®
o'

PN
ci

IN

sO
©

d

©
d

y

K

P-

d

©

©
©

S |
?

*
C 00

£ ®b
.2 c

sy
9 d

V

p-
IN

SO©
00

©
00y
IN

vo
vo

fN

y
vo

fN
CO
pi

©
d

CO
y-
IN

©
co
co

IN
00

CO
r*i
vo

n
r-
IN

fN
VO

p-

V?
fN

P-
00

CO
sd
IN

©
P»’

©
v>

IN
IN

vo

y
sO
sO

y
r>-© ° i CO

fN PN ©
5?

1

>

D
8 2-

a?

<
z

VOy
vi

fN
OO

00© ©
co

sO
vo

vo

so iri

vo
sd

oo
CO

©
co

VO
P^

y so
VO
CN

so
© ©

IN
©
y

©
y

co
pi

CO
pi

sO

SO

PN
©

. 1 2
3
S

6

at

0)
>
•s
£3

1
3a

V
>

3
5
3a

03
CJ

C

Q
o
2

>
JZ

tu

D
2
nP
o'

5?

i
V
e

s $
E «
1 1*

p-
ON
co

?

-
IN ©

oo
so IN

<N

CO
pi
CN

sO

©
sO

©
fN

fN
r*

00
sd
00

©
sd
y

CO VO

9
§
fN

00
vi
so

©
©
IN -

CO

co

00
p>*

vo

00 00©
ci

y
PN
vi

VO©
§
cc

I

c

§
On

CO

£? co

5 M
1

s

9

coy s
00

© PN

SO
p-

IN

CO
CO
vo

INy
pi

sy r»

y
fN

•y

y
CO

so
00

y
ci
vo

oo
IN

sO
VO

CO
sd
fN

CO
00

00

CO

IN

IN

©
00

00
oo
vo

©
IN 3

y
vo
oo

y
CO

S6
0s

SO*

3

cn

co

cn

PN

cn

cn

e rs

i ”

voO

9

I/So
CO

9

fN
co

©
sO©
©

y
vo

fN

co
SO
IN

©
CO
vo

p~
00
pi

y ©
vi
fN

y
vi
CO

©
IN
vi
vo

00
fN

sO
sd
IN

vo
00

CO

©
vo

00
IN

sq

00
p'

y SO
IN

©
y

IN
P-

y
©©

g -
i *

cso

9

rs©
fN
o
V

f"©
y
©
©

00
fN
r-i

vo
IN
IN

©
oo

y
p*
sO

sd
§
©

co

K
00

CO

00
sd

y
00y

CO
vi
IN

©y
CO

y
IN

IN
SO

00
IN
00 a

CN
IN
P-

vo
ci
vo =

00

ci

INy
y

©©
©

V
Z
0

c

>
-c
V)

\Z

5 co

5 M
©
CO

9

©
y

co
00
pi

SO
SO

00

si

sq

00
IN

p-

fN
sO

d
co

co
CO
r>

y
vi
00

sO

r***y
y 00

y
IN©
IN

CO
sd
SO

s
PN

IN
©
IN
CO

P-

CO
oo

IN
P^
vo

co

IN co

y
so
IN
vi

00©
PN

>
JO

tu

CO

cn

fN
cn

8 IN

5 ^
©
no
V

ON
CO

SO
VO

K
CO
sd

©
IN
fN

00
fN

fN
SO

00

©
CO

00
vi
(^

vo

©©
CO
00y

00 co

y
©

P-’
SO

00©
fN

fN
00
ci
CO

sq

IN
00

©
©
vo

ro
fsi

so
p-

ci

00
vo
vi

VO©
IN

5 —
5 9

vo© ©
d

vo
SO

OO

y
vo

p-

©
fN

CO
vo
<N

pi
vo

IN
00
IN

CO
p^
SO

y
y
00

00

3
p'©

co
00
co

r*
00

©
CO
SO

sO
00

P- ©
SO
fN

q
p-’

p-

CO

y
vo

00

©
00
00
ci

©
00

y
PN
r-

cn

«n

CD

U
a.

V
a
•v

f
a
c
<

CO

ffi

k!

00

CQ

k!

00
IN

CQ

k?

CO

ffi

k!

3

5
0.

©y
CQ
U
0-

fN
VO

CD

yCu

S
CQ
U
0.

vo©
CQ
U
a.

©©
CQ
U
(X

©
CQ
U
cu

vo©
CQ
U
Cu

00

ffi

u
0-

00
IN

00
u
a.

00
CO

ffi

u
cu

©y
a
u
eu

CO
VO

8
cu

sO
VO

ffi

U
cu

©
r-

ffi

U
cu

©
00

ffi

U
cu

00

ffi

U
ex

3
ffi

U
cu

vo©
ffi

ycu

so©
IN

ffi

u
cu

©©
fN

ffi

u
eu

y >

rl
c ~
2 g
2 k!

>
JO

£
k.

a
o
u
H

"O

o
O
L£l

C-13

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.



FY02

NIST

Intercomparison

Exercise

Laboratory

No.:

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

Performance

scores’

p-score

05%) d *1
—

—

80
IN o 04

00
d 0.4

^3;

fN
3.4 90 0.7

90

;

d q

||

Number

by

Category

£

o.

fN fN fN

>
H£

z-scorc

i
(s) -0.5 7.4 d -0.3 -0.2 d so n©

-°U
0.2 -0.3 0.4 -0.2 80

'wj'

N
© -

z-score (25%)

m
9

Ov
in d

r-

9 -0.2 d
^r
o CO

Uil 0.2 -0.4 CO -0.2 90
ONm
fN

N

m © -

Material

reference

values

»
•s®

>
95%

CL

0.65 0.83 0.18
0.23

I

2

I
o.9i

;

0.29
00

7.6
00

1

-J

2.8 3.2 3.6 0.77 Category

IN

V

m
o
fN

m
A

vrT"

Os

C/5

target value

b
|

5.72

in

r-
1.14

no

target

no

target

no

target o
in

Os

00

v£>

2
s

no

target

32.5

£ 325 373 orz

no

target

1

no

target

17.7

|
cJ
fN

59.1

*1
6.47

no

target

no

target

|

wet

95%

CL

ECO o
0.120

rn IN

fN -
VO

4.0 o 7.4 VO
«n

1
181

1
1.20

No

assigned

value

3.8 3.8
r-
VD d

No

assigned

value

IN
V

Fish

V,

ng/g

assigned
value 1.22 11*9 0.467 <2 <2 <2 13.2 2!

fN

11

»
12

1
3.91 <2 41.4 77.7

621

;

1
S.28

1
Os
IN

40.9 18.8
50.7

:

52.6 4.10

l

Data

as

submitted

by

laboratory

i
lab

%RSD <
2 9991

<
2

<
2

<
2

<
2 NA

tn
m
r-*

IN
34.9 22.9 vd 08

r-;

in

© 66.32

||

40.4 VN
O TT

d wi r-
40.62

1|
<
2 NA S?

rr
'O

SO ©

C/3

lab

mean

ng/g

wet O'
n
7

6.48 <3.39 <3.39 <3.39 <3.39 <3.39 132

1
1.14 22.0 28.3 92.9

9
IE

313

1
6-05

1
42.5 <3.39 14.0 20.4 56.0 36.8 5.83 <3.39 <3.39

No.

of

Analytes

VO Ov ©

Fish

V
lab

%RSD

|
NA

VO
vq NA

<
2

<
2

<
2 NA 48.6

rn
o

32.2 6.5 VO 12.4 VO

00m
vd

<
2 51.4 9.7 o 06 69 14.68

<
2 NA

Reported Results

0
>

1
1
&

s
•c
a

|
Not

Determined

|

lab

mean

ng/g

wet

1
<2.83

J
5.58 <2.83

m
00

7

m
00

7
00

7
1

<2.83 52.6

1
11.4

|

3.22 20.2

'

398 86.3 £99

|
4.72 <2.83 8.39 42.7

8
91

54.5 49.7 4.69 <2.83 <2.83

SRM

1946,

ng/g

wet

|
i ^
§ ™

O'
P*“)

7
5.90 <3.39 <3.39 <3.39 <3.39

Osm
7

n
r-

IN

n 24.9 26.6 91.4 43.6

O'
00
IN1<3

-39

|
O'
r**i

'O’

<3.39 IN 21.0 53.7 36.9 7.30

6E£>

<3

39

Laboratory:

4b

Pesticides

In

Fish

V

i fN

£ ”
m
7

5.82 <3.51

7
<3.51 <3.51 <3.51 -1

6-93

1
IN

16.2 24.6 86.3 OO 299 3.21 59.0

IS

£>

00
rr

18.3

1
55.0 34.1 7.10 <3.51

vn

rn
V

1

IN
vi
V

7.73 <5.27

r-

7
<5.27 <5.27 <5.27 135

1
8.78

1
690 25.0 33.6 © 13.0 350

00
00

00
24.7 <5.27 14.9 22.0 59.2 39.5 01

E
<5.27 <5.27

1

IS
c

>
•r:

’£

I ***

S W
m
00

7
5.54 <2.83 <2.83

00

7
<2.83

00

7
71.9

rn
3.03 14.1 39.0

r^r
806 623 4.00 <2.83 3.47 42.7 18.0 54.0 51.5 4.25 <2.83 <2.83

3/26/02 S
2 mo

7
5.69 <4.03 <4.03 <4.03 <4.03 <4.03 62.3

1
601 2.97 27.0 42.7 122 94.1 698

I
69

9
<4.03 11.5 46.8 17.7

96S

51.9 4.33 <4.03 <4.03

1 w
<N
fN

7
5.52 <3.22 <3.22 <3.22 <3.22 <3.22 23.6 IN 3.65 19.4 37.7 111 74.1 699 3.47

IN

V
10.2 38.5

00
49.8 45.8

OO

vi

IN
fN
rn
V1

<3.22

|

PESTICIDES

Analysis

date

6
X
«
«c

*f3

Imexachlorobenzene

X
u
X

c

5
X

i
}

C

1a
8
r=

c

flj

*o
*3

8

j:

-C
o
2
8

8

1

X
9

lltrans-chlordane

§
vt
fN

llendosulfan

I O
8
•5

X
V
Cfl

-IS

lltrans-nonachlor

lldieldrin

W
o
Q
V
T

O
Q
a
V endrin

1
am
O
C

—Si

Q
O
q

5
9

.-d

cis-nonachlor

'

Q
9

llmirex

endosulfan

sulfate

chlorpyrifos

C-14



itory

No.:

4b

rting

Date:

4/10/02

-

—

"

=

=

-

|
Fish

V,

%

i
flN
in

O-

N

a?
•n
rs

N |j

0.0

I
0.0

I
0.9

||

Performance

scores'

8 ?
1 ~

0.4

1
80 0.2

| 1
ro

0.2

1

0.2 0.2 10 ©
PS
o 0.2 10

PS
d O d d

PP)

d
rP

i

d
rs
© © ©

rs
d

PS
©
1
2
:iJ

II

Number

by

Category

oN
«n

ex

pp)

PS © ©

Fish

V
i

(s)
3J03S-Z

V") «n
2.4 - 2.6

S3
2.0

j

0.3
0T

00
PS

0.3
00 NO

<N
3.0 20 p d © n©

NO r-

d
NO

9
© PP)

d 'wT

N
oo •n -

z-score

(25%)

r

i

CO rn
UiJ 2

P"; r- V)

d
L_lo_j

rs

PS
o

«n •O
(N

20
O' PS

9 d n© n NO

d
00
d

On

9
pn

9
*n

w
N

On m ©

FY02

NIST

Intcrcomparlson

Exercise

Labon

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Repoi

Material

reference

values

|

SRM

1946,

ng/g

wet d
N®
O'm
©<

oiro 024 020

SO
00

d
On

n©
19

_

2 n
PS

NO
d ™

—

p On 2 2 On *5
©

PS
PS

©
PS 2

in

©
fp)

©
rs

©
Category

1
11

1
£OU

j
£<

1
ON

SO
yf
On

jj

ssm
O'

in

d

rs
dtarget value*

1

1

no

target

0.840 1-iLogJ

Imlj

1
4.66

!
O
*>.

fP)

1
?:'*?

1
l0

-
8

-

st
256

NO
d
pp)

199
L-5HJ

00
d
PS

115 3
PS

e
i**

PS

•'l

On

rs
in
rs

rr
r**

rs
in
in

©
rn

©
n
in

©
yf
in

1
*•*>

1
oj

I

Fish

V,

ng/g

wet

95%

CL

""

1

value

0.36 2-
6

-J

\
2.9

|
35

-

hO
10.4

i!1
6'8

On

d 47 O fp)

rd
PS

7.6
ON

rs
rs
d

NO

d
PS

0.68

|

!
0.50 rs

©

j
Fish

V,

%

assigned

|
95%

CL

|

II

10.1

1

0.5

1

assigned value

No

assigned

2.46

00

d

1
207

1

I
25.0

fp)

fp)
pp)

I

70.2 43
4

..

75

,°-.

|

88.8

|
00

o
NO

yf'

pn

!
174 63.5 ©

rs

Nfr

W>
PS

pp»

©
00

©
d
io

NO
PS

«n
m
»n

m
rs
PS

jsRM

1946,%

j
Q
2

vO
tf'

£
0)

E

|
9.1

|
9.5

|
11.5

|
7.2

|
10.1

|
8.9

|
10.0

|
12.8

|
8.7

|
17.0

|

Data

as

submitted

by

laboratory

SRM

1946

lab
%RSD

r—

1

NA NA

1
2031

1|
86

61

1
LVL

r»-9i

i
7.71

|
u 8.3

|
53

P-

•n
4.4

|
5.6

|
ppj

PS
PP) 3.9

1
107

1
NO

SO

d
PS NO

pp)

pp)

00
od

so
ppj 2.32

1
26

1
oo ©

lab

mean

ng/g

wet

<0.645 <0.645

PS
1.40

|
fN
Oh
rd

3.44

1
6.92

10.3

|
33.9

|
©
»n

24.0

|
66.4

|
o
pp)
pp)

187 33.4

m
PS

00
r-

d d
rs

©
00

pp)

d
NO

©
pp)

d
s
d

0.79

1

1

No.

of

Analytes

PP)

rs rs ©

Fish

V
lab

%RSD

NA 5.87

1
2.3

|
fill

1
7-8

1
13
-S

1
1
37

1
un

(N PS

1
1

PS
f)

- V)
PS

©
d

rn

1
6

'z1
r Nt

PS
©
rd

nJ;

rs1
380

1
-i r

j

Results

|

?

Quantitative

!

Qualitative

j

j
Not

Determined

J

>
"S

iZj
mean,

%
|

%RSD

lab

mean

ng/g

wet

<0.511 3.59
18.5

j

1
17-3

1
28.4

|
41.0

47.2

1
99.5

1

|
49.0

fp

i

NO
ro

|
64.4 156

cn

i
260

P
fp)
ON

NO
PS

On

fp)

oo

pp)

NO

NO
00 d ©

00

d
00
PS

d
2.11

c
c
u
GL

c

£
Os

C/D

i ^
s 5/3

<0.645 <0.645
2.07

1
1.08

1
4.04

1
3.55

1 |
189 9.87

1 1
051

11
33.5 44.3 23.6

1
64.7

«n
PS
pp) 1

186

1
32.6

rs

PS
r**

d
NO
00
rs

80.3 r-
NO

SI

I
|1

4.73 s
d |

0.645

Laboratory:

4b

PCBs

in

Fish

V

nP
o''

SO

t

So

S3

I ^
5 C/D

<0.796 <0.796
1.73

1
00
in 4.14

1
3.86

1
o
«n
d

1
601 17.0

1
35.9

1
00
d 25.2

r-

d
r-

On
fp)
pp) 1

193

1
34.9

«n
rs
rs

©
© «o

rs

O'
d

rs
od
so

© ©
d

©
d

OO

©
ZS

IS

§ 5/5
<0.849 <0.849

r"
rn

•n

2 3.59

1
161

1
6.45

lo^J
14.6 32.4

00
PS
Nt

23.2 63.8

r«-

d
po

182 32.7

00o
rs

rs
NO
d
©
d
rs

80.9

1
66.6

1
PS NO

d
©
d

oo

©

Fish

V.

ng/g

wet

i

«

s ” <0.511 3.81 17.5 17.8 28.3 2
**

47.7 98.8 48.7

PS »n
pp> 62.5 153 49.4 257 92.8 256

pp)

pp) 32.4 83.8 70.3 10.4 4.08 S
d|

0.511

S
Fish

V,

%

1S3
I ^
§ c/d

<0.830 3.57 20.9

r^n
29.5 PS

•n
od
'O-

103 51.0

¥*) o
U2L} 52.6 262 95.3 265

pd 30.2

PP)

d
00

00 r-

© d
pp)

PS

d1
2.67

|

1S
2
1

i c/d
<0.662 3.39 17.0

H771

27.5 39.8 45.3 96.7 47.4 r 134 64.7 154 51.4 260 93.0 262

©
32.7 88.6

pp)

10.9 4.32 4.40

1
154

1
C/D

PCBs

Analysis

date

PCB

8

PCB

18

PCB

28

PCB

31

i!

PCB

44

i

PCB

49

!

PCB

52

PCB

66

PCB

95

PCB

99 o
GO

u
CL,

PCB

105

PCB

118

PCB

128

PCB

138

S

PCB

149

PCB

153

s

PCB

156

;

PCB

170

PCB

180

PCB

187

j

O'

CD
u
a.

PCB

195

PCB

206

IjpCB

209

TEO

for

Fish

V

ffF.O

or

lipid

)

C-15

and

p-scores

>
3
are

bolded.

Certified

material

reference

values

are

bolded.



C-16



Performance

scores"

§ 1
i. -

r**; sO

d
0-
©'

r~
©

o
©

wo
©

st

d
WO

d d © ©
SO

d
rs
©

wo

©
rs
© 1041

rs

d d
VO

d
rs
d

co

© ©
co
© d

rs
©

II

Number

by

Category

[!

wo

Cu

WO
rs © ©

i

Fish

V,

%

I

|z
(25%)

1
z(s)

|p
(1
5%)

1
rs

©

©
©

©
©

>
Xj

cl

e

P
oo

©
CO

© ©
©

st

© ©
rs

©
wo

d
wo

d ©
rs

© 7 9
©
©

00

o 91

©
d

r*

d
NO

d © ©
d ©

vO

9
co

©
wo

d N
sT
rs © ©

0 2?

§

»

N w
m
©

CO

© ©
©

•n© ©
rs

©
*3"

d
©

d d
00

9 9
©
d

VO

d d
vo

d d St

d d ©
© ©

00

=?
rs

d
wo

d
©v
WO

w
N

sT
rs © ©

Material

reference

valoes

t

c
SO

-

s

s§
C/3

d
2?
VO
Os

©

©

st
OS

©
©
rs

©
SO
00
o

Os

n©
Os n n

rs

sp

rs

Os

d
o © CO 2 © qo

rs

rs
o
St ri 2

V5
st

d
CO
St

d
rs

o

Er
o

s’

6

rs

V

Cl

s
rs

CO

A
2?

vo"
st©

u
wo©

a>

I

©

o
C Oi

11 f
o
c

©
s
©

©©
rs

sO
St

sO
sc
st

©
00

co

©
00

«?
©

St SO

I/O

rs

p
co

©
Os rs

wo

oo
rs
rs

wo n
S©
rs

o
r*

rs

©
rs

d
rs

st
Sf
r-

rs

ib
wo

o
ci

©
n
1/5

o
ST
ib

©
n

V
Z

c

>
JZ

cH

d
vP
O'
wo
Os

1)

J3

>

SO
CO

©
st SO

CS

Os
rs

wo

CO sO © O'
00

©
sb

r-
St

© CO
ci

rs sp
r~i

St ©
rs

rs
r-'

vp

St'

rs 00
NO

d
©
wo

d
rs

©

>
JZ

iZ

U
S?
WO©

wo

©

©.If
8

2

"8

.1

i
O
£

VO
st

rs

00
CO

©
©

r»
o
rs

©
w-i
rs

n
CO
CO

rs

©
r*

co
st

©
w-i

r*»

00
00
oo

00
d
SO

•'t st

CO

st wo
ci
so

©
rs

St
w-i

rs

CO

©
oo

©
St
wo

VO
rvi

rs
wo

wo
wo

wo
rs
rvi

8

|
§

Data

as

submitted

by

laboratory

SO

s

c/5

Q
i 2

on

o
co

r-‘

sO

sT

st

§
00

r-
oo
r*»*

sr

co

wo

d 3 00
rs

r*
SO

©
st w-i r-‘

r-
©

©
sb

co
wo

wo
St
WO

st
© 00

vo
vp

w-i

wo
d

©
rs
rs

oo
ci

s S3© st ©
X
4©

cn

Q
2
2?

q

r-

©

st-

rs

©
©

00
©

WO

©

00

©

©
©

00
©

co

d

i i

is
.2 c

00
05o
6

00

oo
©

Os
SO

Os
CO

Os
St
co

CO

CO
$
r-’ 5

sr

ci

sp
00
rs

r^'

co

00

d
rs

sp

w-i

wo

wo

rs
rs

00
wo

©
st
rs

rs
rs

wo
st

©
r-

co

r-

00
r-

rs

w-i

wo

©
ci

co
co

st

©
vo
wo

©© ‘o 8
o ^2 2

st
rs

- ©
2?

f
E

>
$
lu

o

0s

vi
PS

oo
Os

00

wo

©
Os

© r-

o
so
r~'

00
w-i

Os
s6

Os
W-i

Os SO wo

00
rs

©
r-'

co
St.

vb
co

r-' © ci
st
St

vo
ci

©
ci

St vp
ci 8

£

"I

<L>

>

.1

1
3
a

<u
>

.1

1
o

8
.c

u
Q
o
Z

2?

>'

£
W1

E

ffi

05
cb

§
U

E oo

g on
J2 c

0

1
©

©
OS
OS

00
rs

Os

© 00

CO
wo
rs

st

W-i

CO

©
p-’

r^*

Os
rs
CO

©
sd
r»

r-;

©
sp
00
St

rs co

co

VO©
St

s
CO
CO
rs

r-

rs

rs
st
CO

co

©
r<

wo

St
wo

©
ci

©
St

St
00

w-i

©©
\
O'

2?

i

a
c
sO
st
Os

So

8 m
s «

C
sD
05O
6

rs
sO
ci

©
wo

r- OS
•n
CO co

wo
r-

r-*

sr ©
m

st

00
rs

K
co

©
d
rs

r-
wo
wo

r»
rs
rs

©
wo

CO

a
sO
rs
rs

r-

© ©
CO

oo
s

T

00

©
ci
wo

oo
ci

CO
'T'

st

vo
wo

©

vP©V

vo"
ST©

C4)

CO

C/5

i ^
S 5/5

ro
COO
o

wo
Os
co
©

oo
SO

CO
st

SO
co
CO

Os
rs

CO

•o
r-

r-

©
Os
rs

st

rs

r-
w-i

cs

co
©

©
rs

<5
©
w-i

rs

oo
rs
rs

co

©
St

©
rs

NO 00
wo

©
ci

st
rs
sT

wo

w-i

oo© rs

C/5

C/3i c/5

?
©
o

so
r^-

co

©
s 00

st
co
wo

CO

VO
wo

co

Os
SO r wo

st
©
©
CO

VO

Os
CO

co
rs
rs

wo
wo

00
ci
rs

St
wo

wo
st
rs

©
rs

sT©
©

VO
W-i

CO
WO

©
ci
wo

©
ci

rs
CO
sT

NO
rs

w-i

©

i

a
C

>
X
E

S co

S &
o
ciO
©

oo©
CS

00 ©
wo

©
©
00

wo
CO
rs

co
co
CO

st fN
CO

<1
oo

r^-

rs©
©
d
WO

rs st

rs
C

0

rs©
rs

r-
wo'

vO

©
"9-

rs

WO

rs ci
CO

vp

00

co
r--’

wo

n
co

WO
CO
sT

©
oo
W-i

r-©

*
>
-n

lu

co

C/5

S rs

§ C/5

Os

©
©

TT

rs

CO
ovi

so rs
00 w-i

rs

st

r-’
CO

CO
00

wo

CO
sb

©
©©

©
?

©©
00
oo
rs

CO©
vO

d
vO

st
co
rs

© 00

CO

r~

VO
r^

rs
ci
wo

st
rs

co©
st

r-
oo
w-i

co© rs

CO

1 ^
<N
VS
ci©
©

wo
CO
rs

CO
st

wo
00

co

r>
rs

sr

w-i
CO

00
ci wo

CO

Tf
W-i

tj-

rs©
© wo t--

rs
CO

rs©
©
00
wo

st
rs
rs

vp
ci

00
r-

-

co

NO

©
r-

©
ci
wo

rs
ci

©
rs
st

sT
r~
w-i

©
rs C/5

PCBs

Analysis

date

00

ffi

u
a.

00

ffl

U
0-

00
rs

ffi

U
Cu

c
ffi

O
a.

?
ffi

U
p-

©
st

ffi

U
0-

rs
wo

ffi

U
Cu

NO
SO

ffi

u
a.

wo
OS

ffi

u
-ft-

Os©
ffi

U
a.

©
m
u
D.

wo©
ffi

U
0-

00

ffi

U
0-

00
rs

ffi

U
cu

00
CO

ffi

u
cu

©
ST

e
cu

co
wo

ffi

U
cu

NO
WO

ffi

U
0-

©

ffi

U
cu

©
oo

ffi

U
cu

r-
00

ffl

U
CU

3
ffi

u
Cu

wo©
ffl

U
CU

VO©
rs

CD
U
cu

©©
rs

ffl

U
cu

1/5 >

ri

II
« u
oJ a.

>

tZ
k.

£
O
Id
U

•o

Q.

O
O
£1

C-17

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.



FY02

NIST

Intercomparlsom

Exercise

Laboratory

No-

Sample:

QA02FSHS

-

Fish

Homogeoate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

Performance

scores*

8

l ~
90 © 00 d 06

.

0.2
*r
d

PS
d

—

—

OO
d 90

0
d 60 0.4 CO SO 0.7

m
d

NO

Fish

V H
o ^
% &
N

co- so so- 80 d -0.4 -0.5 so zo- 60
OO

-0.7 so- d -0.7 -0.8 q sn

z-score

(25%)

|
-0.4 0.3

OO
© 90 d co-

PS
0.4 -0.2

P^

d
OS

2 d so- -

Material

reference

values

»

•fb
c
SO
TT
Os

C/5

95%

CL

s©

6
0.83 0.18 0.23

0.91

|
0.29 1.8 76

-

po
00

0.25
2.8

|
3.2

I

3.6

|
35 077

1

target value

6
pm V)

*!
r-

no

target

no

target

no

target

OS'S 189 836 s
no

target

32.5
99.6

1
32.5 373 2.20

no

target

no

target r-; P")

psj

PM
59.1 37.2 6.47

no

target

no

target

Fish

V,

ng/g

wet

95%

CL

0.33 0.53 0.120 n
PS

1.46 4.0
O 7.4

SOm OO

|
1.20

No

assigned

value

OO
rri

OO
f*i

6.7

«n
NT

d

No

assigned

value

assigned
value 1.22 119

0.467 7 7 13.2

11

212

1
11.2

1
3
91

7
pn r-

r-’
p-

621

OO
PM
sri

2.91 40.9 18.8 50.7 52.6 4.10

!

Data

as

submitted

by

laboratory

!

SRM

1946

||

lab
%RSD

o
<N

VO
Os

(N

0.761

||
«/>

rn
<
Z

<
Z

(N

1^

«ri
4.34 2.256

<
Z 5.0 9.7

Os
»ri

r-
PM
SO

q
r>i

<
Z

OO
tT

rn
Os

q
rn

OO
’O'

d
q
csim

<
Z

lab

mean

ng/g

wet

625 7.60

r-
00o
o

0.325 <0.02 <0.02 00

!
16.6

|
6.62 0.653

<0.1 34.9

OO
OO
OO

26.9 406

r*
00

d
2.75 <0.3 SOI 14.7 OO

•M*

33.6 4.57 0.241 NA

|

Fish

V
lab

%RSD

|
8.67 P*

0.409
<
Z VN

<
z 6.3 2.9 6.14 NA 3.4

OO
O'

sn
•n

d
14.1 NA 6.5 4.6 7.3 11.2 7.90 23.7

<
Z

lab

mean

ng/g

wet r°
n

i
6.62 0.374 <0.06

|
<0.02 <0.02 15.3

1
21.7

|
10.3 2.78 d

V
45.5 108 91.2

sn
sn
00

2.79 2.13 <0.5 41.6 13.7 44.2 67.1 2.95 0.463 NA

|
SRM

1946,

ng/g

wet

|
| m

16
29

1
0.987 0.375 <0.02

<0.02|
9.69

OO

*ri 999 0.642

?
34.9 88.0

9
1C

m0
•vr

rr
OO

d
Z6Z <0.3 -

14.5 51.5 34.5 4.95 0.162

i <n

§ 00

Os
<N
NO

7.73 0.979 0.294 <0.01 <0.02 OSS 17.6

OO
00

d 0.670
<0.1 36.7

OO

r**‘

Os
23.3 422

•<r

00

d
2.36 <0.3 10.2 14.9 49.5 34.1 4.72 0.316

1 m
sO

d
7.34 0.994 90C0

<0.01

PS0
d
V

8.25

1
16.3

|
6.31 0.648 d

V
33.2 80.5 25.7 391 0.93 2.98 <0.2 O 14.8 43.2 32.3 4.03 0.245

•a
e

>
s
'£

l « rs 6.90 0.375 <0.06 <0.01 <0.01 16.4

1
861

1
10.7 2.73 <0.1 45.1 124 86.9 938 LLZ 2.30 <0.2 44.4 13.8 45.6 75.7 3.11

OO
Ttm
d

i ^
S w s 6.54 0.372 <0.06 <0.02 <0.02 in 21.7 10.2 2.64

T
d
V

t"- 901 103.5 827

I
2.79 1.78

(
<0.5 41.2 14.3 46.5

9
19

3.05 0.475

I 1/5
q 6.43 0.374 <0.06 <0.01 <0.01 14.5 23.7 10.2 2.97 d

V
44.2

W>
Os 83.3 800 2.80 2.30 O

V
39.1

1
Cl

40.5 64.0 2.68 0.567

PESTICIDES

Analysis

date

X
u
X
J
£

hexachlorobenzene

pamma-HCH

t

flbeta-HCH

c
a
o

_c

2

0
’5

jf

J
0
a
8
£

C

.c

IS

l
.<?

Itrans-chlordane

w
O
O

n

endosulfan

I

cis-chlordane

trans-nonachlor

dieldrin

u
O
Q
rr

Q
Q
Q
V
cj

ULIpUd

lendosulfan

II

Q
0
9
Vr

1

Q
9

ft

cis-nonachlor

H
Q
9
q
rr

mi

rex

j

endosulfan

sulfate

chlorpyrifos

i

Number

by

Category

n

Q.

— O O

/

e«'

N
OO O O

Co'
®y'

sn
Psl

N

OO O O

O0 <N O m

s
(N

sP
o'

SO
r^-

0
<N

No.

of

Analytes

O' sn -

Reported Results

II

Quantitative

|

l|

Qualitative

|
-o
O)
c

a

J

a
0
z

C-18

and

p-scores

>
3
are

bolded.

Xertified

material

reference

values

are

bolded.



FY02

NIST

Intercomparison

Exercise

Laboratory

No..

5b

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

04/15/2002

Performance

scores*

s S'o ©
a ^

©
o o d ©

fN

d d
in

d
m
d

pn

© ©
PN

d ©
PN

©
m
©

m
o

©
© © d

©
©

©
©

00

© © © © ©

Number

by

Category

jj

©

a.

©
PN © ©

|

Fish

V,

%

;

1z
(25%)

1
z(s)

|p
(1
5%)

I
©
d

d

©
d

>
JZ

iz

K
8 2
N

o
NC

©
<N

9
©
9

©
© © <?

- 00
d

©
d © 9

r- © © ©
9 ©

r-

©
r-

©
©
©
©
9

©
© ©

“Tn

N
Tf
PN © ©

jjJT

V <N
N w

O'

o
i

n

©
<N

9
©
PN

NO

d ©
© d

©
d r ©

d d d o' = 9d -
©
9 d

©
©

©
d

00

d
©
9

©
d

©
d

C®"
0s©
PN

N

©
PN

- ©

Material

reference

valnes

*

*§
c
so

©

-3
U
V®
0s©
O'

©

o
fN

©
©
fN
©

00

o
O'
n©

©© O' n ©
PN

O'
b

o ON pn n O' ©
o

n
IN

©
PN 2

©
o

©
b o

£>

1
CQ

u

IN

V

©
2
PN

©
A

J
U

„ S?

^ g
so"

©

D
oo o

3 5
1
o
c

o
s
d

©©
fN

NO NO
'C

o
op
fn

©
00

00

©
©
in
fN

©
©
pn

O'
Ov PN©

00
PN
fN

© n©
IN

o PN

"l
O'

*1
©
PN

•^r

r*-

in©
©
©

o
n©

o
©

o
n

©

<5 £
yi 2•a

St

•§
c

>
JZ

d
g?©
ON

4>

to
>
8

.£

O
7-

'O©
© fN

9
fN

©
rn © d 9

00
O'
©

r-

rr‘

© pn
rn

PN ©
r-*

rr 9
PN

IN
d

© PN 00©
©

©©
©

IN

©
c

£
©

2

i „

If
3

©
"'T

IN

oo
©

ON

© O
fN

©
in
fN

©
rn

IN

& pn
N-

©
in
r*

00
oo
oo

00
©© m

©
pn© ©

IN

Nt

©
PN

©
©
00

©
u-
in

©
IN fN

©
©
©

©
IN
IN

>
]

C/5 .2

E S

k 5~

Data

as

submitted

by

laboratory

I

C/5

D
•8 2

o?

fN

d
©
PN©
©

©
O'

d
©
00
NO

©
fN

©©
rf-

m
©

3
•n

©
pn

m On

©
vn

«n
©
w-i

00

Ov
pn
©

©
rn
fN 00

©
00

00

00
©
©'

©
r»

od

©
IN

IN

©
00
rp

s?
©© ©

c

g;

°

so"

42

-- »
-

|

—1 1
c 00

-£ 'Sb
J2 c

o
o

00
NO
PN

d

©
«n

©© ©©
Tf

fN
fN

pn
Ov
in

»n
in
00

©
IN

O'

O'
IN

m
©
pn

in

fN
rr
«n

©
©
IN

s oo
fN

©
IN
IN

©
d IN

00
00

PN©
rn
in
©©
in

fN©
©

S 'o 8
6 S
2

1

U-
PN

- ©

>
«/>

iZ

a
•8 2~ g?

00©
rf

©
00

©
© ©

©
00
fN

©
©

«n
Tf

r*^ «n
rn

pn IN in 00
r**'

© rn

00 00

in 00

©
©
•n

©
00

©
fN
IN

1 a

ll

V
>

1
C
§
o

ej
>

s
•3
3
a

8
C

1
w

E
o
2

c
c

g

3

l
3

s «

p
*

C 00

-£ "ob
i2 c

NT.

so
Tf
ON

NO

©
NT,

© fN©
©
PN
IN

*n
pn
pn

©
©
r-

pn
pn

m
©©

pn©
pn
rf
«n

r- ©
m

IN
PN
IN

rn
00
r-

©
PN

9
PN

r-

rn

IN
rn
O'

9
© in

©
00

©
r—©
PN

a

N°

-C
v>

iZ

O

f
,t

-

)
—

c
©‘

os

cn

i r"*

I on
E
o
o

©©
rs

©

'O ©
O'

©
©
fN
b

©
IN

in
in

©
IN
00

PN
m
O'
fN

©
NOm

9
PN
IN

O'
©m

oo

IN

© b
fN a

©
pn

d
r*«-

PN
©
oo

9©m
00 ©

in
in

r>-

©
s r

0

s cs

n 2

I ^
£ 5/5

00
l/N

o
o

<N

©

©
NO

©© fN
TT

©
fN ©

00
rn
00

ON IN
©m ©

pn

©
IN

00
rn
•n

rn

©
fN

©© ©
©©

m
PNl

IN

©
9
00

d
PN

©
©
O'

•n©
PN
in

tj-

r-

tP

PN©
©

©©
vO
o- P

©* c

n n
n
~

1 5/5

m©
©
o

O'
r-
<N

©

O'
NO

© P»© ©
IN ©

00©
O'

r^-

d
pn

©m
r-

d
PN

in

m
Ov
d ©© ©

©
fN

©
PN

g
d

©
d
PN

rn

O'

©
in©

9 oo

b
© ©©

© 2
on

-

o
“

oc

'Si
c

>
%
iZ

1 ^
g on

PS
pi

s
d

On
00
NT)

©
d

rn
fN©

p«-

IN
INm

©
r*-'

9
m

00

IN© © in
in

©
IN

fN

m
©m
fN

fN
Tf
00

IN©
IN

pn
©
00
PN

fN

00

00
©©
©
•n r-

d
00©
©

©©
PN

n 9
o ~

£ PN

| C/5

tr
O'©o
o

00
©
©

fN
d

NO

©
00

©
IN

fN
pn

©
tn
r-

PN
INm O'

PN©
IN

3
in

PNm
r*»
PN
fN

©
OO
r-

©
IN

00
PN

9
rn© ©

O' s
IN
in

©
p
«n

00

©
r«©
CN

>

N P
n H

1 “
oo

2
o

vO©
fN

NO

©
©
d ©©

o
©
fN

PN
NO
pn

00

O' INm
n
d©

©©
©
rnm

in ©
ON
IN

©
fN

©
fN
r-~

©©
PN

00
PN

©
PN©

©
00
O'

Tf

d©
IN
in

oo
«n

©
©

s
PN

JZ
_ ©

Z

£
u
Q.

•3

j>%
*3

c
<

oo

a
u
a.

00

m
u
a-

00
<N

ffl

U
Cl.

©
ffl

U
p-

3
CQ

a.

©T
ffl

u
0-

PNm
CD
U
p-

s
CD
u
0-

m
O'

ffl

k!

5
ffl

U

©
CQ
o
0-

m©
ffl

U
a.

00

g
0-

00
PN

ffl

u
Cu

00
pn

ffl

CJ
CL.

©

CD
0
0.

pn©
ffl

U
O.

©©
a
0
D.

©
P'

a
CJ
Cl

©
oo

g
CL

P-
00

g
a-

n-©
ffl

U
CL

©©
ffl

U
CL

©©
PN

ffl

U
CL

©©
PN

ffl

u
CL

m >

fl
1 i
•S uJ a.

>
J=
0)

E
U
£
Ou

*o

o
O
m

C-19

and

p-scores

>
3
are

bolded.

b

Certified

material

reference

values

are

bolded.



FY02

NIST

Intercomparison

Exercise

Laboratory

No..

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

C-20

and

p-scorcs

>
3
arc

bolded.

b

Certified

material

reference

values

are

bolded.



FY02

NIST

Intercomparison

Exercise

Laboratory

No.:

Sample:

QA02FSH5

-

Fish

Homogenate

V

(data

reported

as

if

three

figures

were

significant)

Reporting

Date:

Performance

scores*

>
s
£

R 0s
<r

Q.
nruu O ro © ©

m
d © SO 04

-11

00
© 0.3

uu ©
vO

© © ©
PN

©
vq N*

d
©

egory1P
(1
5%)

PP>

CN © ©

|
Fish

V,

%

1
S'
V~l

CL

1/5*

N

©s

a
N

CN
©

d

N-

s5

V
o ^
N

-0.6 -0.4

L-mJ
r- \_0J\

-0.4

.

-

0-
7
J

d
L.-9-U

-2.0 3 SO 9
vO

d
NO

00
O'

9
00

d
V)

d
t*"

d n
9

U
•o IT

i

a © o

1 ^O
a a
N w -

04
On

9
CN

cn O --2-

4J
LmJULiJ

-°'.J

N-

9
«n

rr
m
d n© 9 9

vq O
©

00

d
vO

9
tj-

9
00

9s

pp)

d 1
ĈN
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Laboratory Notes Accompanying Data Fish Homogenate V (QA02FSH5)

Lab
i

Additional notes for Fish Homogenate V

l-MS-2 2,4'-DDD in SRM 1946 was determined using GC-ECD and a DB-5 column with the following results: 2.27, 1 .88, and 2.43

2,4'-DDT in SRM 1946 was determined using GC-ECD and a DB-5 column with the following results: 24.2, 32.5, and 28.8

2 Fish V Fish V Fish V Fish V SRM 1946 SRM 1946 SRM 1946 SRM 1946

data that involved coelutions mean s %RSD n mean s %RSD n

4,4'-DDD and 2,4’-DDT 20.7 2.5 12.1 3 18.7 0.4 2.0 3

PCB 8/5 DL DL DL 0 DL DL DL 0

PCB 28/31 22.5 3.0 13.5 3 2.55 0.17 6.70 3

PCB 66/80 106 7 7 3 17.6 0.6 3.4 3

PCB 102/98/95 23.3 2.0 8.5 3 12.4 0.5 4.2 3

PCB 118/106 103 6 6 3 46.6 1.7 3.6 3

PCB 138/160/163/158 174 8 5 3 133 3 2 3

PCB 149/139 60.1 1.2 2.1 3 24.5 0.5 2.2 3

PCB 153/132/168 180 10 6 3 154 4 3 3

PCB 170/190 27.5 0.5 1.7 3 21.7 2.8 13.0 3

PCB 187/182 46.0 3.6 7.9 3 45.6 2.9 6.3 3

3 Fish V Fish V Fish V Fish V SRM 1946 SRM 1946 SRM 1946 SRM 1946

mean s %RSD n mean s %RSD n

PCB LOCI ND ND ND 0 ND ND ND 0

PCB LOC2 40.9 9.0 22.1 3 42.1 4.0 9.6 3

PCB LOC3 536 103 19 3 389 69 18 3

PCB LOC4 307 22 7 3 62.9 5.7 9.1 3

PCB LOC5 778 48 6 3 321 24 8 3

PCBLOC6 568 38 7 3 429 11 3 3

PCB LOC7 273 10 4 3 246 11 5 3

PCB LOC8 57.9 2.7 4.7 3 58.9 4.9 8.4 3

PCB LOC9 12.4 0.6 4.4 3 10.3 0.6 6.1 3

PCB LOC10 2.10 0.15 7.30 3 1.26 0.08 6.3 3

TOTAL PCB 2577 125 5 3 1560 82 5 3

PCB8 and PCB 1 8 were not detected at these samples, at an estimated minimum level of 0.5 ng/g, wet weight.

Lower detection levels are typically targeted and achieved with samples that have lower PCB concentrations.

4 SRM 1946 results for PCB 8, PCB 18, PCB31, PCB 49, PCB 99, PCB 149, PCB156, and PCB194 do not have certified values for result comparison.

SRM 1946, Batch A, Sample #1 did not have sufficient sample volume remaining for% Lipid determination.

4b The pesticides oxychlordane, 2,4-DDD, and Endrin appear to be co-eluting with unknown compounds and results may be biased high.

5 PCB Co-elutions: PCB 8/5, 49/43, 52/73, 66/80,95/93,90/101/89, 105/127, 118/106, 138/163/164, 149/139, 170/190 and 187/182

5b PCB Co-elutions: PCB 18/30,20/28.44/47/65,95/100/93/102/98,99/83, 101/90/113, 128/166, 138/163/129/160, 149/147, 153/168, 180/193

6 Under these chromatographic conditions, the following target PCB congeners co-elute with non-target congeners

(1) PCB8 & PCB5

(2) PCB153 & PCBI32

(3) PCB138 & PCB163

(4) PCBI87 & PCB182

6b (1) PCB66 and PCB95 co-elute under these chromatographic conditions and are reported as a sum

9 PAH analysis following Soxhlel extraction using dichloromethane:hexane (1:1) with sodium sulfate and silica gel for clean-up

GC/MS analysis - isotopic dilution - Naphthalene-d8, 1 & 2-methylnaphthalene-dlO, biphenyl-d 1 0, 2,6-dimelhylnaphthalene-dl2,

acenaphthylene-d8, Acenaphthene-dlO, fluorene-dlO, dibenzothiophene-d8, phenanthrene-dlO, anthracene-d 10,fluoranthene

-dlO, pyrene-dlO, benzo(a)anlhracene-dl 2, chrysene

Fish V Fish V Fish V Fish V SRM 1946 SRM 1946 SRM 1946 SRM 1946

mean s %RSD n
|

mean s %RSD n

naphthalene 5.20 0.42 8.20 2 <4.2 NA NA 0

2-methylnaphthalene 2.20 0.28 12.90 2 2 NA NA 1

1 -melhylnaphthalene 2.25 0.21 9.40 • 2 <2 NA NA 0

biphenyl <4 NA NA 0 <4 NA NA 0

2,6-dimethylnaphthalene 1.45 0.07 4.90 2 <8 NA NA 0

acenaphthylene 0.780 0.450 57.200 3 <2 NA NA 0

acenaphthene 3.70 2.97 80.30 2 <2 NA NA 0

1 ,6,7-trimethylnaphthalene 2.30 0.00 0.00 2 <2 NA NA 0

fluorene 4.10 0.71 17.20 2 3.5 NA NA 2

phenanthrene 12.5 2.1 17.0 2 <2 NA NA 0

anthracene 0.580 0.530 91.700 3 <2 NA NA 0

1 -methylphenanthrene 2.25 0.35 15.70 2 <2 NA NA 0

fluoranthene 2.20 NA NA 1 <2 NA NA 0

pyrene 2.20 NA NA 1 <2 NA NA 0
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Laboratory Notes Accompanying Data Fish Homogenate V (QA02FSH5)

10

benz[a]anthracene 0.390 NA NA 1 <2 NA NA 0

chrysene <2 NA NA 0 <2 NA NA 0

triphenylene NA NA 0 NA NA 0

benzo(b )
fluoranthene <2 NA NA 0 <2 NA NA 0

benzo[/ Jfluoranthene NA NA 0 NA NA 0

benzol* ]
fluoranthene <2 NA NA 0 <2 NA NA 0

benzo[e]pyrene <2 NA NA 0 <2 NA NA 0

benzo[a]pyrene 0.510 NA NA 1 <2 NA NA 0

perylene <2 NA NA 0 <2 NA NA 0

indeno[ 1 ,2,3-cd]pyrene <2 NA NA 0 <2 NA NA 0

dibenz[a,h]anthracene <2 NA NA 0 <2 NA NA 0

benzotghilperylene <2 NA NA 0 <2 NA NA 0

Other 4,4'-DDD Intf in SRM samples

Other: 2,4'-DDE Intf in SRM samples

Other: Endrin breakdown problems samples and SRM's

1 1 Following Reported as Coeluting

Congener 8 reported as

Congener 28 reported as

Congener 133 reported as

Congener 138 reported as

Congeners 8+5

Congeners 28+3

1

Congeners 132+105+153

Congeners 138+163

12

Congener 1 95 reported as Congeners 195+208

1) Analyte MDL values were not determined. All detected concentrations are reported.

2) An analyte value of DL means " Not Detected" for our data.

3) We extracted and analyzed all three FISH V and the three SRM 1946 samples in one batch.

4) Supplemental pesticide (SRM 2274) and PCB (SRM2275) mixtures were obtained from NIST.

Chlorpyrifos was obtained from Ultra Scientific, North Kingstown, RI.

5) For the analyses of PCBs and pesticides, 1 microliter of sample was injected into the GC-ECD.

Helium was used as the carrier gas all analyses.

6) Additional PCB Results: Fish V Fish V Fish V Fish V SRM 1946 SRM 1946 SRM 1946 SRM 1946

mean s %RSD n mean s %RSD n

PCB 77 OtherD NA NA 0 OtherD NA NA 0

PCB 110 OtherD NA NA 0 OtherD NA NA 0

PCB 126 23.03 1.25 5.44 3 22.8 1.3 5.8 3

PCB 151 8.52 0.15 1.72 3 DL NA NA 0

PCB 169 2.06 0.04 1.94 3 4.21 0.20 4.86 3

PCB 183 36.5 0.6 1.7 3 52.1 1.8 3.5 3

7) Other We found that these pairs of analytes coelute from our DB-5 column.

OtherA : PCB 8 and alpha-HCH

OlherB : endosulfan I and PCB 101

OtherC : alpha-chlordane and PCB 99.

OtherD : Since PCB 77and PCB 1 10 coelute from our column and the response of each congener vary from each other,

the relative ratios of two congeners can not be determined. We do not report the concentrations of either

13

PCB 77 or PCB 110.

PCB 30/18: 28/20: 69/49:44/47/65: 113/90/101:83/99: 151/135: 147/149: 153/168: 138/163/129: 156/157: 193/180.

Note I

Internal Standards - Pesticides

1 3C6-Hexachlorobenzene

13C6-beta BHC

13C6-d6-gamma BHC (Lindane)

13C10-Heptachlor

1 3C 1 2-Aldrin

l3CI0-Heptachlor Epoxide

1 3C 1 0-Oxychlordane

13C10-Ch!ordane

13C9-Endosulfan I

1 3C 1 0-trans Nonachlor

1 3C 1 2-Dieldrin

13CI2-Endrin

l3C9-Endosulfan II

1 3C 1 0-cis Nonachlor

d8-pp-DDD

13C-pp-DDE
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13C-pp-DDT

13C-Methoxychlor

l3CI0-Mirex

Note 2

Internal Standards - PCB

PCB I-I3CI2

PCB 3-13CI2

PCB 4-1302

PCB 15*1302

PCB 19-1302

PCB 37-1302

PCB 54-1302

PCB 77-1302

PCB 81-1302

PCB 104-1302

PCB 105-1302

PCB 114-1302

PCB 118-1302

PCB 123-1302

PCB 126-1302

PCB 155-1302

PCB 156/157-130 2

PCB 167-1302

PCB 169-1302

PCB 188-1302

PCB 189-1302

PCB 202-1302

PCB 205-130 2

PCB 206-1302

PCB 208-1302

PCB 209-1302

Note 3

Clean-Up Standards - PCB

PCB 28-1302

PCB 111-1302

PCB 178-1302

Note 4

Recovery Standards - Pesticides

13C6-delta BHC

I3C-PCB 52

13C-PCB 101

13C-PCB 178

Note 5

Recovery Standards - PCB

PCB 9L-I3CI2

PCB 52L-I3C12

PCB 10IL-13C12

PCB 138L-13C12

PCB I94L-13C12

PCB 9L-I3C12

PCB 52L-I3C12

PCB 101 L-13C12

PCB 138L-13C12

PCB 194L-13C12

coeluted congeners: 28/31,49/43,66/95, 101/113, 105/132, 138/158, 170/190, 195/208

19 Shaded results reported in "Red and in Italic" are those from the diluted samples

LSF nomenclature for Lake Superior Fish

20 PCB Congeners: These are coeluting PCB congeners:

PCB 5/PCB 8

PCB 17/PCB 18

PCB 28/PCB 3

1

PCB 43/PCB 52
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PCB 48/PCB 49

PCB 101/PCB 113

PCB 128/PCB 162

PCB I32/PCB 153/PCB 168

PCB 138/PCB 158

PCB 139/PCB 149

PCB 170/PCB 190

PCB 180/PCB 193

PCB 182/PCB 187

Coeluters: 30/18, 28/20,52/43773,64/49,44/47/65,90/101/113,83/99/112, 147/149, 153/168, 129/138/160/163, 166/128, 156/157, 180/193

Fish V Fish V Fish V Fish V SRM 1946 SRM 1946 SRM 1946 SRM 1946

mean s %RSD n mean s %RSD n

nonachlor III 9.36 0.18 2.00 3 15.2 0.3 2.1 3

CB 17 0.520 0.020 3.900 3 0.200 0.010 5.700 2

CB 33 0.700 0.040 6.000 2 <0.803 NA NA 0

CB 70 50.3 0.5 0.9 3 11.7 0.1 0.9 3

CB 74 29.1 0.2 0.7 3 4.34 0.03 0.70 3

CB 82 2.74 0.10 3.50 3 <0.638 NA NA 0

CB 87 27.7 3.8 13.8 3 10.5 0.1 1.0 3

CB 110 78.3 0.7 0.9 3 24.6 0.2 0.6 3

CB 151 17.0 0.1 0.6 3 8.99 0.10 1.10 3

CB 158 11.9 0.2 1.3 3 8.49 0.10 1.20 3

CB 171 8.93 0.07 0.70 3 8.15 0.17 2.10 3

CB 177 20.0 0.2 0.8 3 16.0 0.2 1.1 3

CB 183 21.6 0.1 0.3 3 22.7 0.4 1.8 3

CB 191 1.13 0.05 4.00 3 1.17 0.06 5.20 3

CB 199 19.2 0.1 0.6 3 18.0 0.5 2.5 3

CB 205 0.870 0.010 0.700 3 1.09 0.04 3.70 3

CB 208 2.84 0.02 0.50 3 1.81 0.06 3.50 3

23

24 Other “ Endosulfan 1 co-elutes with 2,4-DDE

Other = Endosulfan sulfate co-elutes with PCB 141/179

Note: Lipids are as wet weight

26 The following congeners are quantified in our lab together with other congeners according to these lists.

NISTlist our list

PCB 8 8.5

PCB 28 31,28

PCB 31 31,28

PCB 66 66,95

PCB 105 132,153,105

PCB 153 132,153,105

PCB 138 163,138

PCB 149 123,149

PCB 156 202,171,156

PCB 170 170,190

PCB 187 187,182

PCB 195 208,195

27 PCB 101 coelutes with PCB90

PCB 153 coelutes with PCB 132 and 168

PCB 170 coelutes with PCB 1 90

PCB8 coelutes with PCB5

PCB 195 coelutes with PCB208

:symbol refers to values less than our MDL
29 The following are potential PCB congener co-eluting peaks. The reported values are based on an analytical standard containing equal

concentrations of each congener.

66/95

101/90

138/163

149/123

153/184

1 56/1 7

1

187/182
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Laboratory Notes Accompanying Data Marine Sediment XI (QA02SED11)

Lab
|

Additional notes for Marine Sediment XI

SRM 1944

n

3

3

3

3

3

3

3

3

3

3

3

4b * The result for Chrysene is a total result for Chrysene and Triphenylene which coelute.

••The result for Benzo(b(Fluoranthene is a total result for Benzo(b)Fluoranthene, Benzo(k)Fluoranthene and Benzo(j (Fluoranthene which coelute.

The result m SRM 1944 for Diben2(a,h(anthracene is a total result for Dibenz(a,c) & (aji)anthracenc, which coelute.

5 PCB Coelutions: PCB 8/5, 49/43, 52/73, 66/80, 95/93, 90/101/89, 105/127, 118/106, 138/163/164, 149/139, 170/190 and 187/182

5b PCB Co-clutions: PCB 18/30, 20/28, 44/47/65, 95/100/93/102/98, 99/83, 101/90/113, 128/166, 138/163/129/160, 149/147, 153/168, 180/193

PAH co-clutions: triphenylene/chrysene, bcnzo[b]fluoranthene/benzo[j]fluoranthene/benzn[k]fluoranthene, 2,3,5-trunethynaphthalene/

1,6,7-tnmethvlnaphthalene, dibenz[a,h]anthracene/dibenz[a,c]anthracene

PAH - Interference problems were encountered for acenaphthylene. Poor chromatographic resolution may have impacted acenaphthylene

data quality

6 Under these chromatographic conditions, the following target PCB congeners co-elute with non-target congeners

(1) PCBR & PCB5

(2) PCB153 & PCB132

(3) PCB138 & PCB163

(4) PCB 187 & PCB182

(5) PCB170 & PCB190

6b (1) Chrysene and triphenylene co-elute under these chromatographic conditions and are reported as a sum

Sediment XI Sediment X Sediment XI Sediment XI SRM 1944 SRM 1944 SRM 1944

mean s %RSD n mean s %RSD
PCB LOCI 5.56 0.84 15.18 3 20.3 0.9 4.6

PCB LOC2 30.7 2.5 8.0 3 77.8 14.1 18.1

PCB LOC3 269 21 8 3 551 22 4

PCB LOC4 233 18 8 3 619 15 2

PCB LOC5 244 5 2 3 542 49 9

PCB LOC6 102 5 5 3 248 24 10

PCB LOC7 68.2 2.3 3.3 3 137 25 19

PCB LOC8 23.9 3.0 12.7 3 42.2 8.5 20.2

PCB LOC9 7.63 1.34 17.56 3 12.9 2.5 19.1

PCB LOC10 5.64 0.32 5.70 3 7.41 0.24 3.17

TOTAL PCB 991 43 4 3 2260 85 4

(2) Benzo[b], benzo[j], and benzo[k]fluoranthene co-elute under these chromatographic conditions and are reported as a sum

(3) PCB66 and PCB95 co-elute under these chromatographic conditions and are reported as a sum

7 PAH Internal Standards

d8-naphthalene, d8-acenaphthylene, dlO-acenaphthene, dlO-fluorene, dlO-phenanthrene, d 10-anthracene, dl O-fluoranthene

dlO-pyrene, dl2-benz(a)anthracene, dl2-chrysene, dl2-benzo(b)fluoranthene, dl2-benzo(k)fluoranthene, dl2-benzo(e)pyrene

dl2-benzo(a)pyrene, dl2-perylene, dl2-indeno(l,2,3-cd)pyrene, dl2-dibenz(a,h)anthracene, dl2-benzo(g,h,i)perylene

Other (1) - Under our chromatographic conditions, chrysene and triphenylene co-elute. They are reported as the sum,

based upon the response factor of chrysene.

Other (2) - Under our chromatographic conditions, benzo [j] and [k] fluoranthene co-elute. They are reported as the sum,

based upon the response factor of b[k]f.

Other (3) - Under our chromatographic conditions, dibenz [a,h] and [a,c] anthracene co-elute. They are reported as the sum,

based upon the response factor of dibenz[a,h]anthracene.

Sediment XI Sediment XI Sediment XI Sediment XI SRM 1944 SRM 1944 SRM 1944 SRM 1944

mean s %RSD n mean s %RSD n

chrysene+triphenylene 976 149 15 3 4950 246 5 3

benzo[j+k]fluoranthene 882 48 5 3 3833 257 7 3

dibenz[a,h+a,c]anthracene 178 18 10 3 725 34 5 3

dibenzothiophene 86.4 5.2 6.0 3 632 27 4 3

8 chrysene co-clutes with triphenylene

10

benzo(j (fluoranthene co-elutes with benzo(k)fluoranthene

Other 2,4'-DDE interference

Other Endo I interference

Other Dieldnn Interference

12

Other 2,4*000 Interference

1) Analyte MDL values were not determined. All detected concentrations are reported.

2) Am analyte value of DL means " Not Detected" for our data.

3) Due to funding and time limitations, we substituted SRM 1941a foT SRM 1944 for this intercompanson exercise.

4) We extracted and analyzed all three Sediment XI and the three SRM 1941a samples in one batch.

5) Supplemental pesticide (SRM 2274) and PCB (SRM2275) mixtures were obtained from NIST.

Chlorpyrifos was obtained from Ultra Scientific, North Kingstown, RI.
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Laboratory Notes Accompanying Data Marine Sediment XI (QA02SED1 1

)

Lab Additional notes for Marine Sediment XI

3 Sediment XI Sediment XI Sediment XI Sediment XI SRM 1944 SRM 1944 SRM 1944 SRM 1944

mean s %RSD n mean s %RSD n

PCB LOCI 5.56 0.84 15.18 3 20.3 0.9 4.6 3

PCB LOC2 30.7 2.5 8.0 3 77.8 14.1 18.1 3

PCB LOC3 269 21 8 3 551 22 4 3

PCB LOC4 233 18 8 3 619 15 2 3

PCB LOC5 244 5 2 3 542 49 9 3

PCB LOC6 102 5 5 3 248 24 10 3

PCB LOC7 68.2 2.3 3.3 3 137 25 19 3

PCB LOC8 23.9 3.0 12.7 3 42.2 8.5 20.2 3

PCB LOC9 7.63 1.34 17.56 3 12.9 2.5 19.1 3

PCB LOCIO 5.64 0.32 5.70 3 7.41 0.24 3.17 3

TOTAL PCB 991 43 4 3 2260 85 4 3

4b The result for Chrysene is a total result for Chrysene and Triphenyiene which coelute.

••The result for Benzo(b)Fluoranthene is a total result for Benzo(b)Fluoranthene, Benzo(k)Fluoranthene and Benzo(j)Fluoranthene which coelute.

The result in SRM 1944 for Dibenz(a,h)anthracene is a total result for Dibenz(a,c) & (a,h)anthracene, which coelute.

PCB Co-elulions: PCB 8/3. 49/43, 52/73, 66/80, 95/93,90/101/89, 103/127, 1 18/106, 138/163/164, 149/139, 170/190 and 187/182

5b PCB Co-elutions: PCB 18/30, 20/28, 44/47/65,95/100/93/102/98,99/83, 101/90/113, 128/166, 138/163/129/160, 149/147, 1S3/168, 180/193

PAH co-elutions: triphenylene/chrysene, benzofb] fluoranthene/benzo[j]fluorantherte/benzofk]fluoranthene, 2,3,5-trimethynaphthalene/

,6,7-trimethylnaphthalene, dibenz[a,h]anthracene/dibenz[a,c]anthracene

PAH - Interference problems were encountered for acenaphthylene. Poor chromatographic resolution may have impacted acenaphthylene

data quality

Under these chromatographic conditions, the following target PCB congeners co-elute with non-target congeners

(DPCB8&PCB5

(2) PCB153 & PCB132

(3) PCB 1 38 & PCB 1 63

(4) PCBI87 & PCB182

(5) PCB170 & PCB190

6b (1) Chrysene and triphenyiene co-elute under these chromatographic conditions and are reported as a sum

(2) Benzofb), benzo[j], and benzo[k]fluoranlhene co-elute under these chromatographic conditions and are reported as a sum

3) PCB66 and PCB95 co-elute under these chromatographic conditions and are reported as a sum

PAH Internal Standards

d8-naphthalene, d8-acenaphthylene, dlO-acenaphthene, dlO-fluorene, dlO-phenanthrene, d 10-anthracene, d 10-fluoranthene

dlO-pyrene, dl2-benz(a)anthracene, dl2-chrysene, dl2-benzo(b)fluoranthene, dl2-benzo(k)fluoranthene, dl2-benzo(e)pyrene

dl2-benzo(a)pyrene, dl2-pery)ene, dl2-indeno(l,2,3-cd)pyrene, dl2-dibenz(a,h)anthracene, dl2-benzo(g,h,i)perylene

Other (1) - Under our chromatographic conditions, chrysene and triphenyiene co-elute. They are reported as the sum,

based upon the response factor of chrysene.

Other (2) - Under our chromatographic conditions, benzo [j] and [k] fluoranthene co-elute. They are reported as the sum,

based upon the response factor of b[k]f.

Other (3) - Under our chromatographic conditions, dibenz [a,h] and [a,c] anthracene co-elute. They are reported as the sum,

based upon the response factor of dibenz[a,h]anthracene.

Sediment XI Sediment XI Sediment XI Sediment XI SRM 1944 SRM 1944 SRM 1944 SRM 1944

mean s %RSD n mean s %RSD n

chrysenc-t-triphenyiene 976 149 15 3 4950 246 5 3

benzo[j+k] fluoranthene 882 48 5 3 3833 257 7 3

dibenz[a,h+a,c]anthracene 178 18 10 3 725 34 5 3

dibenzothiophene 86.4 5.2 6.0 3 632 27 4 3

chrysene co-elutes with triphenyiene

benzo(j)fluoranthene co-elutes with benzo(k)fluoranthene

10 Other 2,4’-DDE interference

Other Endo I interference

Other Dieldrin Interference

Other 2,4'DDD Interference

1 ) Analyte MDL values were not determined. All detected concentrations are reported.

2) An analyte value ofDL means " Not Detected" for our data.

3) Due to funding and time limitations, we substituted SRM 1941a for SRM 1944 for this intercomparison exercise.

4) We extracted and analyzed all three Sediment XI and the three SRM 1941a samples in one batch.

5) Supplemental pesticide (SRM 2274) and PCB (SRM2275) mixtures were obtained from NIST.

Chlorpyrifos was obtained from Ultra Scientific, North Kingstown, RI.
,

6)

For the analyses of PCBs and pesticides. 1 microliter of sample was injected into the GC-ECD
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)

Helium was used as the carrier gas all analyses.

7) Additional PCB Results for Sediment XI:

Sediment XI Sediment XI Sediment XI Sediment XI

mean S %RSD n

PCB 77 OtherD NA NA 0

PCB 1 10 OtherD NA NA 0

PCB 126 3.42 0.30 8.80 3

PCB 151 4.56 NA NA 1

PCB 169 1.09 0.50 45.60 3

PCB 183 4.55 0.55 12.10 3

8) Other: The following analytes coelute from our DB-5 column:

OtherA : PCB 8 and alpha-HCH

OtherB : endosulfan I and PCB 101

OtherC : alpha-chlordane and PCB 99.

OtherD : PCB 77and PCB 110

Since these analytes coelute from our column and the response of each analyte varies from each other, the relative ratios of each

coeluted pair of analytes can not be determined. We do not report the concentrations of the coeluted analytes.

9) The recoveries for the PAH internal standards from Sediment XI arc:

NAd8 (68.1 ±6.4%) ACNdlO (91.5 ± 3.2%£aPdl2 (85.9 ±12.8%)

PEdl2 (85.9 ± 12.8%) CHRSdl2 ( 1 89 ± 20%)

10) Analysis ofSRM 1941a:

We followed the the same procedures for sample cleanup and the use of internal standards in the analysis ofSRM 1 94 1 a as we did for

Sediment XI. We also used GC-ECD for the analysis of PCBs and pesticides and GC-MSD in select ion monitoring mode for PAHs

using the same columns and conditions as for Sediment XI. Data for PCBs and pesticides were acquired for SRM 1 94 1 a on 3/3 1 /02.

Processing of sample extractsfor PAHs finished on 5/17/2002.

Approximate amount of sample extracted. 5.03 ± 0.04 g, dry basis

Percent recovery range: PAH NAd8 (53.0 ±23.7%) ACNdlO (67.3 ± 9.9°/ BaPdl2 (69.7 ±10.3%)

PEd 12 Not Detected CHRSdl2 (202 ±10%)
Pesticides Ronnel: (94.7 ± 5.5°/ 123-TCB: (81.4 ±3.9%)

PCB Congen DOB: (75.7 ± 3.3' PCB 198: (186.1 ± 11.1%)

PCB 192: (98.8 ±3.5%)

PAH ANALYSES

SRM 1941a SRM 1941a SRM 1941a SRM 1941a

mean s %RSD n

naphthalene 373 123 33 3

2-melhylnaphthalene 132 24 18 3

1 -methylnaphthalene 74.8 10.0 13.4 3

biphenyl 38.8 3.9 10.1 3

2,6-dimethylnaphthalene 66.6 5.9 8.8 3

acenaphthylene 22.4 2.0 8.9 3

acenaphthene DL NA NA 0

1 ,6,7-trimethylnaphthalene DL NA NA 0

fluorene DL NA NA 0

phenanthrene 306 10 3 3

anthracene 75.8 9.2 12.1 3

1 -methylphenanthrene 45.7 NA NA 1

fluoranthene 898 77 9 3

pyrene 666 77 12 3

benz[a]anthracene 292 19 7 3

chrysene 515 37 7 3

triphmylene NA NA NA 0

benzo[b] fluoranthene 278 19 7 3

benzo[j]fluoranthene NA NA NA 0

benzo[k]fluoranthene 545 ' 33 6 3

benzo[e]pyrene 280 42 15 3

benzo[a]pyrene 471 27 6 3

perylene 42.3 NA NA 1

indeno[ 1 ,2,3-cd]pyrene 312 18 6 3

dibenz[a,h]anthracene 83.2 5.7 6.9 3

benzo[ghi]perylene 428 26 6 3

PESTICIDE ANALYSES SRM 1941a SRM 1941a SRM 1941a SRM 1941a
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mean s %RSD n

alpha-HCH (a-BHC) OtherA NA NA 0

hexachlorobenzene 46.7 1.9 4.1 3

gsmma-HCH (g-BHC,lindane) 0.770 0.530 67.900 3

beta-HCH (b-BHC) 1.51 0.18 12.10 3

heptachlor 1.87 0.90 47.80 3

aldrin DL NA NA 0

heptachlor epoxide 1.27 0.09 7.40 3

oxychlordane DL NA NA 0

gamma-chlordane 3.65 0.19 5.20 3

2,4'-DDE 7.05 0.11 1.50 3

endosulfan l OtherB NA NA 0

ds-chlordane (alpha-chlordane) OtherC NA NA 0

trans-nonachlor 3.79 1.24 32.70 3

dieldrin 5.85 0.02 0.30 3

4,4'-DDE 8.61 0.44 5.10 3

2,4'-DDD 5.84 0.84 14.40 3

endrin 17.5 0.6 3.6 3

endosulfan II 1.96 0.06 3.20 3

4,4'-DDD 8.59 0.52 6.00 3

2,4'-DDT 2.68 0.11 4.20 3

cis-nonachlor 2.13 0.24 11.20 3

4,4'-DDT 3.39 0.29 8.50 3

mirex 0.300 0.130 44.000 3

endosulfan sulfate 19.7 2.2 11.2 3

chlorpyrifos DL NA NA 0

PCB CONGENER ANALYSES SRM 1941a SRM 1941a SRM 1941a SRM 1941a

mean s %RSD n

PCB 8 OtherA NA NA 0

PCB 18 4.29 0.23 5.30 3

PCB 28 6.75 0.26 3.80 3

PCB 31 4.70 0.18 3.90 3

PCB 44 9.19 0.10 1.10 3

PCB 49 9.09 0.19 2.10 3

PCB 52 11.0 0.4 3.4 3

PCB 66 9.92 0.45 4.50 3

PCB 95 11.7 0.5 4.2 3

PCB 99 OtherC NA NA 0

PCB 101 OtherB NA NA 0

PCB 105 5.11 0.24 4.60 3

PCB 118 16.2 0.6 3.5 3

PCB 128 3.68 0.08 2.00 3

PCB 138 15.9 0.6 4.0 3

PCB 149 3.27 0.16 4.90 3

PCB 153 16.5 0.6 3.4 3

PCB 156 3.13 0.23 7.40 3

PCB 170 4.02 0.40 10.00 3

PCB 180 10.2 0.6 6.3 3

PCB 187 9.27 0.20 2.10 3

PCB 194 5.78 0.38 6.60 3

PCB 195 1.09 0.09 8.20 3

PCB 206 5.63 0.42 7.50 3

PCB 209 12.7 0.9 6.9 3

Other PCB Congeners:

PCB 77 OtherD NA NA 0

PCB 110 OtherD NA NA 0

PCB 126 3.77 0.03 0.70 3

PCB 151 DL NA NA 0

PCB 169 2.67 0.84 31.30 3

PCB 183 5.68 0.08 1.40 3
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Other

OlherA : PCB 8 and alpha-HCH

OtherB : endosulfan 1 and PCB 101

OtherC : alpha-chlordane and PCB 99.

OtherD : PCB 77and PCB 1 10

Note I

Internal Standards - PAH

Naphthalene-2H8

2-Methylnaphthalene-2H 1

0

Acenaphthylene-2H8

Phenanthrene-2HI0

Fluoranthene-2H 10

Benz(a)anthracene-2H 1

2

Chrysene-2H12

Benzo(b)nuoranthene-2H 1

2

Benzo(k)fluoranthene-2H 1

2

Benzo(a)pyrene-2H 1

2

Perylene-2H12

Indeno( 1 ,2,3-c,d)pyrcne-2H 1

2

Dibenzo(a,h)anthracene-2H 1

4

Benzo(g,h,i)perylene-2H 12

2,6-Dimethylnaphthalene-2H 1

2

Note 2

Internal Standards - Pesticides

1 3C6-Hexachlorobenzene

13C6-beta BHC

1 3C6-d6-gamma BHC (Lindane)

13CI0-Heptachlor

1 3C 1 2-Aldrin

13C10-Heptachlor Epoxide

1 3C 1 0-Oxychlordane

13C10-Chlordane

13C9-Endosulfan I

l3C10-trans Nonachlor

13C12-Dieldrin

13C12-Endrin

13C9-Endosulfan II

1 3C1 0-cis Nonachlor

d8-pp-DDD

13C-pp-DDE

13C-pp-DDT

13C-Methoxychlor

13C10-Mirex

Note 3

Internal Standards - PCB

PCB 1-13C12

PCB 3-I3C12

PCB 4-13C12

PCB I5-13C12

PCB 19-13C12

PCB 37-1302

PCB 54-13CI2

PCB 77-13C12

PCB 8I-13CI2

PCB 104-13C12

PCB 105-13C12

PCB 1 14-13CI2

PCB 1 18-13C12

PCB 123-13C12
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PCB 1 26- 1 301

2

PCB 155-13CI2

PCB 1 56/157-1302

PCB 167-1302

PCB 169-1302

PCB 188-1302

PCB 189-1302

PCB 202-1302

PCB 205-1302

PCB 206-1302

PCB 208-1302

PCB 209-1302

Note 4

Clean-Up Standards - PCB

PCB 28-1302

PCB 111-1302

PCB 178-1302

NoteS

Recovery Standards - PAH

dlO-Acenaphthene

d 10-Pyrene

dl2-Benzo(e)pyrene

Note 6

Recovery Standards - Pesticides

13C6-delta BHC

13C-PCB 52

13C-PCB 101

13C-PCB 178

Note 7

Recovery Standards - PCB

PCB 9L-13C12

PCB 52L-13C12

PCB I0IL-13C12

PCB 138L-13C12

PCB 194L-13C12

Note 8

Triphenylene is reported as part of the chysene result.

Note 9

Benzo(j)nuoranthene co-elutes non-specifically with either benzo(b) fluoranthene or benzo(k)fluoranthene.

The following peaks co-elute and each individual congener is reported as a sum of the response of all peaks that co-elute.

PCB 30/18: 28/20: 69/49: 44/47/65: 113/90/101:83/99: 151/135: 147/149: 153/168: 138/163/129: 156/157: 193/180.

J4 »coeluted congeners: 28/31,49/43,66/95, 101/113, 105/132, 138/158, 170/190, 195/208

1 8 Lot Number Sample Type Analysis Ty Workorder Number

H1K3001 16 SRM 1944 PAH EPPKF1AE
Jar 105 PAH EPPGD1AE
Jar 150 PAH EPPJ71AE

Jar 180 PAH EPPJ91AE

H2D0501 10 SRM 1944 PAH EXFER1AC
SRM 1944 PAH EXFEV1AC

HIK3001 16 SRM 1944 Pesticides EPPKF1AG
Jar 105 Pesticides EPPGD1AG
Jar 150 Pesticides EPPJ71AG
Jar 180 Pesticides EPPJ91AG

H2D0501 10 SRM 1944 Pesticides EXFER1AD
SRM 1944 Pesticides EXFEV1AD
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H1K300116 SRM 1944 PCBs EPPKF1AH
Jar 105 PCBs EPPGD1AH
Jar 150 PCBs EPPJ71AH

Jar 180 PCBs EPPJ91AH

One SRM 1944 analysis was done with the first batch of each PCB, PAH and Pesticide sediment sample. Two SRM 1944 analyses were performed

after the conclusion of the sediment analyses. Specifically, the SRM 1944 work performed under H2D0501 10 was performed after the analysis

of the sediment 1 1 samples, using the same methods as were used for the sediment samples. Please note the analysis dates of the analyses,

provided in the results tables.

The results for Benzo(k)flouranthene may be elevated due to possible coelution with Benzo(j)flouranthene.

There was also an apparent elevation in the analyzed value for Dibenz(a,h)anthracene, which may also be due to coelution.

The following QC issues were observed during the program:

Lot Number: HIK3001 16, Melhod(s): KNX-ID-0016 Revision 1: High Resolution GC / Low Resolution MS SIM Analysis for

Polyaromatic Hydrocarbons and Selected Semivolatile Organic Compounds.

The following analytes were present above the minimum level (defined below) in method blanks ETXF3 1 AA and ET4GM 1 AA:

Naphthalene, 2-methylnaphthalene and 1-methylnaphthalene. The level of contamination in the blanks represents 5 to 10% of the

amounts observed in the sediments under study. Efforts are underway to determine the source of the contamination.

SRM 1944 was run at a 1:10 dilution to bring all compounds into the instrument’s calibration range.

Lot Number: H2D0501 10, Method(s): KNX-ID-0014 Revision 2: High Resolution GC / Low Resolution MS SIM Analysis for

Organochlorine Pesticides.

All QC criteria were met with the following exceptions:

Recovery standard 1 3C-delta-BHC was not recovered or recovered in very low amounts in the method blank and sample 1 944 Ace/Hex 1

.

Due to this lack of recovery the following internal standards were quantitated against the 1 3C-PCB- 1 0 1 recovery standard in the samples

listed above: l3C-beta-BHC, 13C-gamma-BHC, 13C-heptachlor, 1 3C-hexachlorobenzene, 13C-methoxychlor. The use of the

alternative recovery standard would not afTcct the quality of the results, since analytes are referenced to labeled internal standards,

not recovery standards.

The laboratory control sample duplicate displayed endrin aldehyde and endosulfan sulfate outside of control limits. In addition,

the %RPD for endrin ketone between the LCS and LCSD was outside of control limits.

Sample 1944 Ace/Hex 2 displayed the following internal standards below the 20% control limit: 1 3C-4,4'-DDT, 1 3C-methoxychlor,

l3C-aldrin, and 13C-2,4'-DDT. Results from isotope dilution analyses, if properly applied, are independent of internal standard recoveries.

Lot Number H1K3001 16, Method: KNX-ID-0013 Revision 1: High Resolution GC / High Resolution MS SIM Analysis for

Polychlorinated Biphenyls.

All samples were analyzed at a 1 :5 dilution to bring results within the calibration range.

Lot Number: HIK.3001 16, Method: KNX-ID-0013 Revision 2: High Resolution GC/High Resolution MS SIM Analysis for

Organochlorine Pesticides.

The laboratory control sample associated with the first SRM 1944 and Jar 105 had endrin aldehyde and 13C-Methoxychlor recoveries

outside control limits. Several internal standards were not recovered on the method blank, and associated native analytes could not be reported.

PAHs

Internal Standards

d-8 Naphthalene

d-10 2-Methylnaphthalene

d-10 1-Melhylnaphthalene

d-8 Acenaphthylene

d-10 Phenanthrene

d-12 2,6-Dimethy(naphthalene

d-10 Fluoranthene

d-12 Benzo(a)anthracene

d-12 Chrysene

d-12 Benzo{b)fluoranthene

d-12 Benzo(k)fluoranthene

d-12 Benzo(a)pyrene

d-12 Perylene

d-12 Indeno(l,2,3-cd)pyrene

d- 14 Dibenz(ah)anthracene

d-12 Benzo(ghi)perylene

d-4 1,4-Dichlorobenzene

Stationary Source Internal Stds.

d-7 2-Chloronaphthalene

d- 1 3 Dibcnz ( aj ) acridine

CI3 Dibenzo (a,e) pyrene

Recovery Standards

d-10 Acenaphthene

d-10 Pyrene

Pesticides PCBs

Internal Stam Labeled Internal Standards

13C12-Aldrii 13CI2-4-ch 3L12

13C6-beta-B 130 2-4,4’- 15L

13C6-gammt 1 3C 12-2,4,4 28L

13C12-Dield 13C12-3,3\ 77L

13C12-Endri 1 3C 12-3,4,4 8 1L

d8-4,4'-DDD 13C 12-2,3,3 105L

1 302-2,4'-E 13C122,3,4, 1 14L

1302-4,4’-E 1302-2,3’, 118L

1302-2,4’-E 1302-2’,3, 123L

13C12-4,4'-E 1302-3,3’, 126L

D4-Endosulf: 1302-2,3,3 156L

D4-Endosulf: 1302-2,3,3 157L

1 3C6-Hexacl 1302-2,3’, 167L

13C10-Hepta 1302-3,3’, 169L

13C10-Hepta 1302-2,2’, 170L

13C12-Methi 1302-2,2’, 180L

13C10-trans- 1302-2,3,3 189L

13dO-Oxyc! 1302-2,2’, 194L

Recovery Sta 1302-2,2’, 206L

13C6-delta-E 1302-2,2’, 209L

13C12-Penta Labeled Recovery Standards5

13C6-4-chlc 3L6

130 2-2,4’-. 8L

1302-3,4,4 37L
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d-12 Benzo(e)Pyrene 13C12-2.2’, 52L

13C12-2.2’, 10 1

L

13C12-2,2\ 138L

13C12-2.2’, 178L

1302-2,2’, 202L

1 3C1 2-2,2’, 208L

Cleanup Standards6

1302-3,4,4 32L

1302-2,3,3 1 1 1L

20 PAHs:

Benzo(b)fluoranthene, Bcnzo(j)fluoranthene & Benzo(k)fluroanthene co-elute.

These analytes are reported together as Benzo(bj,k)fluoranthene

PCB Congeners: These are coeluting PCB congeners:

PCB 5/PCB 8

PCB 17/PCB 18

PCB 28/PCB 3

1

PCB 43/PCB 52

PCB 48/PCB 49

PCB 101/PCB 113

PCB 1 28/PCB 162

PCB 132/PCB 153/PCB 168

PCB 138/PCB 158

PCB 139/PCB 149

PCB 170/PCB 190

PCB 180/PCB 193

PCB 182/PCB 187

21 Coeluters: 30/18, 28/20, 52/43/73,64/49,44/47/65,90/101/113, 83/99/112, 147/149, 153/168, 129/138/160/163, 166/128, 156/157, 180/193

Sediment XI Sediment XI Sediment XI Sediment XI SRM 1944 SRM 1944 SRM 1944 SRM 1944

mean s %RSD n mean s %RSD n

dibenzothiophene 80.9 6.4 7.9 3 640 33 5 3

PCB 17 7.48 0.04 0.50 3 22.8 0.4 1.8 3

PCB 33 13.6 0.7 5.2 3 44.6 2.5 5.6 3

PCB 70 34.6 0.2 0.6 3 81.1 1.4 1.7 3

PCB 74 15.5 0.6 3.9 3 38.9 1.0 2.5 3

PCB 82 4.73 0.26 5.40 3 11.2 0.4 3.6 3

PCB 87 13.0 0.4 2.9 3 31.5 0.9 2.8 3

PCB 1 10 32.5 0.2 0.6 3 69.9 1.5 2.1 3

PCB 151 7.85 0.30 3.80 3 15.9 1.0 6.0 3

PCB 158 3.16 0.05 1.70 3 7.39 0.26 3.40 3

PCB 171 <6.24 NA NA 0 6.66 1.57 23.60 2

PCB 177 5.79 0.09 1.60 2 12.8 1.8 13.9 3

PCB 183 5.68 0.23 4.00 2 12.5 1.0 7.9 3

PCB 191 <6.24 NA NA 0 <6.73 NA NA 0

PCB 199 4.83 0.27 5.60 3 1 1.2 0.6 5.2 3

PCB 205 <6.25 NA NA 0 <6.74 NA NA 0

PCB 208 <6.24 NA NA 0 <6.73 NA NA 0

23

Chrysene coelutes with triphenylene - the sum is reported as chyrsene.

B[j]F coelutes with B[k]F - the sum is reported as B[k]F.

DBA(a,c) coelutes with DBA(a,h) - the sum is reported as DBA(a,h).

PCB 1 0 1 coleutes with PCB 90 - the sum is reported as PCB 101.

PCBs 163 and 164 coleule with PCB 138 - the sum is reported as PCB 138.

PCB 132 coleutes with PCB 153 - the sum is reported as PCB 153.

PCB 190 coleutes with PCB 170 - the sum is reported as PCB 170.

PCBs 1 59 and 1 82 coleute with PCB 1 87 - the sum is reported as PCB 187,

24 Other Indicates co-elution

Other * Endosulfan I co-elutes with 2,4-DDE

Other « Endosulfan sulfate co-elutes with PCB 141/179

Other - Triphenylen coelutes with Chrysene

Other = Benzo(?)fluoranthenes coelute

26 The following PAHs were quantified as combined, coeluent peaks

NIST list
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I

chrysene Chrysene + Triphenylene

triphmylene Chrysene + Triphenylene

dibenz[a,h]anthracenc Dibenz[a,h+ac]anthracene

The following PCBs were quantified as combined, coeluent peaks

NIST list

PCB 8 8,5

PCB 28 31,28

PCB 31 31,28

PCB 66 66,95

PCB 95 66,95

PCB 105 132,153,105

PCB 138 163,138

PCB 149 123,149

PCB 153 132,153,105

PCB 156 202,171,156

PCB 170 170,190

PCB 187 187,182

PCB 195 208,195

27 the crysene number is the sum of chrysene and triphcnylene, we cannot resolve the two

we can not separate benzo(j)fluoranthene because under our conditions it coelutes with benzo(b)(luoranthene

<symbol refers to values less than our MDL

PCB 101 coelutes withPCB90

PCB 153 coelutes with PCB 132 and 168

PCB 170 coelutes with PCB 190

PCB8 coelutes with PCB5

PCB 195 coelutes with PCB208

F-9



Appendix G: Laboratory Methods Used, Fish Homogenate V

G-l



Fish

Homogenate

V

(QA02FSH5)

G-2



Fish

Homogenate

V

(QA02FSH5)

Method

of

quantitation GO CO CO CO CO CO co CO CO £ CO CO
u>

CO
UJ

CO co £ g £ CO CO CO 8 to CO CO CO CO CO
UJ

PCBs

and

Pesticides

Separated? i l
yes o.

c
O
e

O
c

o
c

o
c

o
c

o
a gamma-HCH,

heptacior

epoxide,

DDD’s,

&

dieldrin

were

separated

g somewhat saX m o
c t U 8 o

c
o
c

yes o
c

o
a soX

yes o
c

yes

Sample

extract

cleanup

method

silica

solid

phase

extraction

(SPE)

column;

condition

and

elute

with

10

%

dichloromethane

(DCM)

in

hexane;

repeat

SPE

step

one

more

time;

repeat

SPE

using

NH2

SPE

column

I
e

.g

•S

%

H
X
at
.E

3
o

!

0
c
,o

CO

|
•o

'g

1
a
00

SEC

(PLGel)

using

dichloromethane

as

mobile

phase;

fractionated

using

aminopropylsilane

column

(YMC,

Waters)

SEC

(column

2.7

cm

id,

packed

29.5

cm

deep

with

OI

analytical

Envirobeads

S-X3

at

19

°C);1

g

florisil

column

(activated

at

450

°C

for

17
h
and

deactivated

with

1%

HPLC

water)

20

g

alumina

column

-2%

deactivate

F-20

alumina

packed

in

DCM,

sulfuric

acid,

and

HPLC7GPC

cleanup

sulfuric

acid

silica

gel/copper

SEC,

florisil

c

13

I
’33

’53

’C
0

CO

8
a.

‘35

1G
U
UJ
CO

o
12
o
•S

a

alumina/silica

get

column;

GPC-HPLC

\

alumina/silica

gel

column;

GPC-HPLC

(1)

SEC

HPLC

(SDVB

column

using

dichloromethane);

(2)

PCB/pesticide

fractionation

on

silica

SPE

(F

1

-hexane;

F2-

hexane:DCM

(1:1)

40

e
of

2%

deactivated

F20

alumina

eluted

with

DCM

followes

by

HPLC/GPC

fractionation

l

US

EPA

SW-846

Method

3620,modified

-

acetonitrile

back

partition

(Millls,

PA,

JH

Onley,

and

RA

Gaither.

1963V.

EPA

SW-846

Method

3665

For

pest-

GPC

and

Al/Si

florisil

chromatography

Column

chromatography

-

florisil,

silica,

and

alumina;

cone

to

5
mL;

2

Phenogel

SEC

HPLC

columns

in

series.

3%

deactivated

florisil,

44%

acid

silica,

sodium

sulfate

(PCB);

3%

silica;

1%

florisil

and

heated

sodium

sulfate

(OC)

Iionsii

ary

cosumn;

silica

gei

column

cnrumaiugrapuy

Extract

concentrated

and

then

cleaned

through

a

12

g

florisil

cartridge

Extracts

filtered

through

Millipore

Millex-SR

0.5

um

filter,

SEC

(
Bio-Rad,

Bio

Beads,

S-X3,

200-

400

mesh

in

DCM);

clean-up

and

fractionation

using

7.3%

deactivated

silica

gel

<d

"S

S
g
E
00

6

Pesticide

-

SEC

followed

by

silica

cleanup

columns;

PCBs-

acid/base

wash,

silica,

alumina,

additional

silica

cleanup

columns

pesticides-

SEC,

Florisil

cleanup

column,

silisic

acid

cleanup

column;

PCBs-

H4IIE

cleanup

(sulfuric

acid7silica

gel/

potasium

silicate

columns)

silica/alumina

and

HPLC

-

SEC

1

silica

gel/

alumina

and

HPLC

Phenogel

£
3
E
<U

E
cf
C

E
j=J
13
•o
o
w

oc
eao
’5

w
Tn
>>
eO

§
oo
SO
vo

SEC

for

lipid

removal;

florisil

-

Fis5

was

still

a

little

greasy

after

SEC

and

florisil

-

florisil

optimized

for

toxaphene

removal

silica/alumina

column

chromatography,

HPLC

(Phenogel

100

A

column),

cone

to

0.5

mL

in

water

bath

pesticides

-

SEC

and

column

chromatography

with

silica

gel;

PCBs

-

column

chromatography

with

florisil

3
l-MS-l

I

l-MS-2

1

l-ECD IN TT -D
'T

Xi
1/1 \D $ co O' © IN r*1 14 17 £ o

IN IN a IN IN IN
>o
IN IN

O'
IN

G-3



Summary

of

Methods

Used

nsh

Homgenate

V

(QA02FSH5)

G-4



Summary

of

Methods

Used

I

il

>

8

2
X

1

2

3

y

! 5

1!
la
x 00

2
fc;

corrected

for

recovery?

"

—

r
* > « - - • c >> *

i
(I

3

1

* * - « " - - M -

1 s

it
Si a

II

I

s

§

1
4

i

t!
1*

tjj

ill

”1

s
a

t

\ i

1 s'

g

8
X

§
m
X

1
©

2

!

if A
|5
4 °

|
Jl

2

1
X
i
£

1

3

| I

X

1
" - - - «*

J i

I §
R 9
5 $

i 1

I 1
9 1

1
*

a
|

2

1

B
%
S

1
s

2
sf

2

5
tr

a 9
? v.

Si
i 1

j
-K

2

]

j

1

2

Jl

5
° i

II

t

U

i

* :

21
3

2 I

g
<

3

u
5

: a

il

<

i

1 i'

£

2
ss

2

1

i
-*

i

i

j
3

i

t

rflg

HI
|
{

1

Is I

1)1

ll

Jfil

2

©

2
3

2
a
u.

S
o

g

2

2
a
X

£
1O

1 ^ s

|||
*ii
V Is
• is
X S B

f

2.

1
J!

St

2

i

§

. c
00 o
" t 1oil
a

Sli
|pJ!

y f 1

UJ

2
2 §1

il
i

o 1

1

2r
ii
? s
U »**

p J

m > « » e c e c -

I
« - - * *

i

H
s

2
o
um

2

1

L
* -

2
a

2

i

1

]

]

i

j

£

1 >•

a II

1 51
? 51

' jl
—

X X

§§

a g

2

©

2
i

s

2

1
s

2

c

y

S £hc a

if
« -c

g. 6

|{

1

1

©
fsT
w*»

o'

£?
^ S'
8 “

ijra
U

X

B

X
5
H

2
s

1
u

s

° i

2

I
“ - " te - " - * - K m -

j |

|1§
h
r*
1 -•

I a

1

s

2
eS

2

5 3

2 i

1

2

E i

t:

2

ll
44

II
22
Si

II
jB ^

2

00
01

2

i

1

!

1?
**

s

2

i

l

3
*T

S 5 g
2 = s'

s 1 is

1 IS
5 *:=§

* 2 S §

3 *js

| ei
(j — *h

2 u 2

>
*

22
1 i
2 S

2 2
a a*
u. b.

§ §
Q Q

BO -o
&• 2

2

1

1 a
rh —O —

22

g

2

i
E
§
Q

i

5

E
a
X
3

2
X
2
y

i

\

|

*

3

"5

1

i

|

s s' s'
2 .

«N

. «n t-'

S ° ©^ “ <N

E o
o' -

*“

-: =®‘S

1 5-
J! “ <
W V©

e

2

©
a
Si

2
a
u.
O
a
Q

so’
rs

; s

i I

a I

IS

s

s s

ii
CJ

- 1

1

1

« °

2 «
a'

8
Q

j
i| j i

§ ~ - £ » s p"’ 00 2 z a = a 2 s a 2 s *o oj

G-5



Appendix H: Laboratory Methods Used, Sediment XI

H-l



Marine

Sediment

XI

(QA02SED11)

'g 6
h *
I

§ 1

fit

ifi b

P g -a 2

s #1

Ft

|i

|l*

hi
8 | 'i

r~ %

h

!*

! i
S vt
u «

1 *

1] temp

°

100

“C;

pressure

2000

psi;

samples

dried

with

sodium

sulfate

prior

to

extraction

dcssicate

prior

to

extraction

with

1

«

1

temp

-

100

°C;

pressure

2000

psi;

2

static

cycles;

sample

reduction

to

2
to

3
mL

using

water

bath

Extraction Time 1

1€
£
*0
©

jB

-f

c

£
IN

.E .E

E E

2 %

-a £
SO vO

«a

•x

j

!

i

E

<

1
»•

’

!

ij
«s

1£

If
1!
£

o

8

&
l*>

I
l
c
i
vi

®

1

£

©

I

5|

jj

£
IN

c
E
o

£
PH

£ J
ee vi

£
V©

i

I i

I

I

i 8

•j Ip
X
rp

C C

i e 5
s a

-

1
£ .E
VO i

« B

ti"“
o ,5

£
—

e
E
V©

C

E

s

1

1

£
M3

£
IN i

c
'

‘i
f*V

c
1
©

2

1

» 1
K
2

i

1

Si

|i
1 1

1 1
1
‘6

1 5
'*5

I
s
0

|

6

I

1

2
o
x3

£
‘•6

j

|

1
l£
0 x5

£

©
£
5

i
§

5 B

D -

1 i

1 f

\l
s g
s 1

J

O

i
*s

1 i ^

8 1 t«3 W C

1 1
j

J
1

1

xi

s
£.

1 Is8=7"
E 2 £

1 8 g

111
'

I

1£
6

x3

j
’5

8
a
"o

|
Jo

1

I

6

1

£

j

1

'o

Extraction
Method

g
1U

t

1

f|

g

|

s s

n
If
ij

"3

if
1 1
*5

g

H

1

i

1
s

1,
& s
W)

&

I

1
o
V)

S 8
= £
3 O
/3 W

©
V*
»p>

c

1

e e i
a. o.

j

>i g

1 1

2
5
&

E
a.

u
U.
ft.

a
i

8
E
ft.

Vl

*n
pi

g
£

2
<
&

E
a.

l 1
? s

p
s
3

|

p
8
s
£
00

©
s 1
I'i
p» >
•S o

1
e

p p
s s
a «i

jl II
i

p
—
M

S

0
U

©
«

p
§
a
£
V©

?
'1

|

CJ

S
«
£
IN

,o

*5

1

P
S

I 1

if

p
s
a

f,

i

o « :

s !— « j

a £ 3£ Er <

s
1

i

o P
8 S
a a

£ 2
E =

s E |

e
u

§
a

“T
PH

1

|'I

1
o

NO

5

I

<

p
s
«
£
PM

9
c

i i
s'i

II
I'I
E
1

n
1

<
&

«JT

| 1 $ $ t S' I
1

s i- 1 1 1 S S s
©

1

1

- I
1

1 1 ! 1 1 I'

s i
- 2 v© ^ © ^ - - “ n v.

l*V
IN >p> J - s<r *7 PV “ o

80 OT

|
§ S 1 i i l

1

1

i 1 i I
8
S i I I i § i i

3 5 | * 8
I

8

“ a
o© *o ft el

vi w*i
2 *» vi © w © s r** K © ©— psi

v> 3 » ; 2 t 0©
© © VI IN V»

1 I
ph

1
P*S PH

S I 1

1

1 | |
a ^

gf 1
jj

1

1 1

1

1 1 1 II I 1 1 1 I
r

e

;

* * S s § ^ § $ " is ^ * f * ft ft Vi ft vi

1
*

- 9 » 5 SO £ <30 O' © IN E — VI so r> 2 S S r*\
PM a >C p* s

H-2



Marine

Sediment

XI

(QA02SED1

1

)

I

o
Q)
V)

D
w
T3
O
JZ

o
er-

ro

E
E
3
in

m w in

I O

co

on

so

£

C/5 C/5 00 00 00 oo CO

o o o CO o o
e C C >* >> c c

CO*

_u
-s—
CO

CO JZ

-C
on i?

u.

2
co 3 co

s u
CJ
CO
co

1)

E
en5

c

13 i
is 60
o
co

CO
o E

C/3 rz o
03
U i

’co o
u.
o

Bu £ •c o.
C/5 o ej D.

c/T E 53 V O
E 3

1 8
uw

cO
C
CO

1

CO

03
U

3
T3
E G

o a 5 i-T EO 3 i < CL, <D 3
§- §

8 -5

u
-J

S3

CO
c
E

a*

fe? 1
O-a
o
o

CO

« CO

o .a
K
•T3

D
CO

3
2 S,

*0 *

J>60 _
!0 W

C
CO

CO
c

0a
V
60

O
E
CO

o
w
E

c
o

*-S

E
s
O

I 1 E
3

CO
o c

1
-o
CO

o
_u

£ 3
O. co H

C/3 _3
CO 1 -cl

CM

JZa
2

*fi -— GO

i -S
~ E
-C 3
1/5 "3

£

o
"

C/3

2
G
03

13
00
CO
_u

E
_3
eo

X
<
0-

g,
0
CO

E

1

60
o
CO

E
2
JS
o

Ui 9
oj CO c
co 1 £

CO 3
"co

uT
(D O
a. CO CO
o,
o § c
o 00 h

I SO 3
CD VO CO

2 13
o o
to
o

—
CO

0.

Tf «/% SO r- OO
PM PM PM PM PM PM PM

H-3



Summary of Methods Used Marine Sediment XI (QA02SED1 1

)

PAHs Calibration Curve

Lab# Instrument Phase Dimensions # points range

1-MS-l GC/MS DB-XLB & DB-17MS 60m x 0.25 mm, 0.25um filn 6 1 ng to 10 ug

1-ECD GC/MS DB-17 60m x 0.25 mm, 0.25um filn 6 2 ng to 10000 ng

3 NA
4 NA
4b GC/MS RTX-5 30m x 0.25 mm, 0.25um filn 6 10 ng/mL to 10000 ng/mL

5 NA
5b GC/MS DB-5 30m x 0.25 mm, 0.25um filn 5 50 ng/mL to 5000 ng/mL

6 NA
6b GC/MS DB-5 30m x 0.25 mm, 0.25um filn 5 25 ng/mL to 2000 ng/mL

7 GC-ITMS RTX-5MS 30m x 0.25 mm, 0.25um filn 7 30 ng/mL to 9900 ng/mL

8 GC/MS DB-5 60m x 0.25 mm, 0.25um filn 6 0.01 ug/mL to 10.0 ug/mL

9 GC/MS DB-5 30m x 0.25 mm, 0.25um filn 8 0.01 ug/mL to 1.6 ug/mL

10 GC/MS 5% phenyl 30m x 0.25 mm, 0.25um filn 7 25 ng/g to 1 000 ng/g

12 GC/MS DB-5 60m x 0.25 mm, 0.25um filn 1 100 ng

13 GC/MS RTX-5 MS SIL 30m x 0.25 mm, 0.50um filn 5 50 pg/uL to 5000 pg/uL

14

15 GC/MS RTX-5 MS SIL 30m x 0.25 mm, 0.25um filn 10 0.02 ng to 50 ng

16 GC/MS DB-5 30m x 0.25 mm, 0.25um filn 5 20 ppm to 100 ppm
17 GC/MS DB-XLB 30m x 0.25 mm, 0.25um filn 8 0.05 ug/mL to 10 ug/mL

18 GC/LRMS DB-5 60m x 0.25 mm, 0.25um filn 6 10 ng/g to 250 ng/g

20 GC/MS DB-5 30m x 0.25 mm, 0.25um filn 4 0.02 ppm to 10 ppm
21

23 GC/MS DB-5 60m x 0.25 mm, 0.25um filn 5 0.04 ng/uL to 10 ng/uL

24 GC/SM DB-5MS 30m x 0.25 mm, 0.25um filn 5 20- 1000

Micromass

25 Autospec DB-5 60m x 0.32 mm, 0.25um filn 5 1 0 ng/uL to 1 000 ng/uL

26 GC/MS 5% phenyl 30m x 0.25 mm, 0.25um filn 1

27 GC/MS HP-5 60m x 0.25 mm, 0.25um filn 5 20 ng/mL to 1000 ng/mL

28 GC/ITMS DB-5MS 30m x 0.25 mm, 0.25um filn 8 20 ng/mL to 4000 ng/mL
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Appendix I: Charts of Fish Homogenate V and SRM 1946

Results by Analyte

See Tables 2 and 3 and Appendix C for results reported as <number, detection limit, etc.

Charts for analytes with few reported numerical results are not included in this appendix.

For Fish Homogenate V plots:

Solid line: exercise assigned value

Dotted line: z = ±1, i. e., 25% from assigned value

Dotted/dashed line: z = ±2, i. e., 50% from assigned value

Dashed line: z = ±3, i. e., 75% from assigned value

For SRM 1946 plots:

Solid line: material certified concentration or target value (see caption of each plot)

Dotted line: 95% confidence interval (Cl)

Dashed line: 30% from 95% confidence interval (Cl)
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TEO or lipid Fish V (QA02FSH5)
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alpha-HCH (a-BHC) Fish V (QA02FSH5)
Assigned value = 1 .22 ng/g s = 0.46 ng/g 95% CL = 0.33 ng/g (wet basis)

Reported Results: 20 Quantitative Results: 1
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hexachlorobenzene Fish V (QA02FSH5)
Assigned value = 6.11 ng/g s = 1.13 ng/g 95% CL = 0.53 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 22
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Reported Results: 23 Quantitative Results: 23

<1)

*
O)

O)
c

£
C
8
C
8

35.0 ->

30.0

25.0

20.0

15.0 -

5.0

0.0

k m k m k m k * k

rrrrrrr. TTTf
• k m k m kA - • * - k '

+30%
. from Cl

f
95% Cl

-30%

from Cl

{/) CM O CM fO

5 i a
Ttr^CTipT-cNroTrintor^-o^T-»-T-6JCMO«J(NrgCMCN(NCN

laboratory number

1-4



gamma-HCH (g-BHC,lindane) Fish V (QA02FSH5)

Assigned value = 0.425 ng/g s = 0.135 ng/g 95% CL = 0.120 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 13
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heptachlor epoxide Fish V (QA02FSH5)
Assigned value = 13.2 ng/g s = 2.7 ng/g 95% CL = 1 .3 ng/g (wet basis)
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oxychlordane

Assigned value = 21 .2 ng/g s = 4.2
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gamma-chlordane Fish V (QA02FSH5)
Assigned value =11.2 ng/g s = 2.2 ng/g 95% CL = 1 . 1 ng/g (wet basis)
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Certified Value = 8.36 ± 0.91 ng/g (wet basis)
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2,4'-DDE Fish V (QA02FSH5)

Assigned value = 3.91 ng/g s = 2.18 ng/g 95% CL = 1 .46 ng/g (wet basis)

Reported Results: 22 Quantitative Results: 17
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cis-chlordane (alpha-chlordane) Fish V (QA02FSH5)
Assigned value = 41 .4 ng/g s = 8.2 ng/g 95% CL = 4.0 ng/g (wet basis)
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trans-nonachlor Fish V (QA02FSH5)
Assigned value = 113 ng/g s = 22 ng/g 95% CL = 10 ng/g (wet basis)

Reported Results: 24 Quantitative Results: 24
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dieldrin
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4,4'-DDE Fish V (QA02FSH5)
Assigned value - 621 ng/g s = 133 ng/g 95% CL = 56 ng/g (wet basis)

Reported Results: 24 Quantitative Results: 24
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2,4'-DDD Fish V (QA02FSH5)
Assigned value = 5.28 ng/g s = 3.65 ng/g 95% CL = 1 .81 ng/g (wet basis)

Reported Results: 24 Quantitative Results: 20
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endrin Fish V (QA02FSH5)
Assigned value = 2.91 ng/g s = 1 .44 ng/g 95% CL = 1 .20 ng/g (wet basis)

Reported Results: 19 Quantitative Results: 11
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endosulfan II
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4,4'-DDD Fish V (QA02FSH5)
Assigned value = 40.9 ng/g s = 8.4 ng/g 95% CL = 3.8 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 23
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2,4'-DDT Fish V (QA02FSH5)
Assigned value = 18.8 ng/g s = 7.1 ng/g 95% CL = 3.8 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 20
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cis-nonachlor Fish V (QA02FSH5)

Assigned value = 50.7 ng/g s = 8.5 ng/g 95% CL = 4.1 ng/g (wet basis)

Reported Results: 21 Quantitative Results: 21
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4,4'-DDT Fish V (QA02FSH5)
Assigned value = 52.6 ng/g s = 14.0ng/g 95% CL = 6.7 ng/g (wet basis)

Reported Results: 24 Quantitative Results: 24
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mirex Fish V (QA02FSH5)
Assigned value = 4.10 ng/g s = 0.78 ng/g 95% CL = 0.45 ng/g (wet basis)
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endosulfan sulfate Fish V (QA02FSH5)
Assigned value = No assigned value ng/g (wet basis)

Reported Results: 16 Quantitative Results: 6
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PCB 18 Fish V (QA02FSH5)
Assigned value = 2.46 ng/g s = 0.76 ng/g 95% CL - 0.36 ng/g (wet basis)

Reported Results: 27 Quantitative Results: 23
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PCB 18 SRM 1946

Reference Value = 0.840 ± 0.110 ng/g (wet basis)

Reported Results: 26 Quantitative Results: 14
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PCB 28
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Reported Results: 28 Quantitative Results: 27
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Reference Value = 2.00 ± 0.24 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 25
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PCB 31 Fish V (QA02FSH5)
Assigned value = 10.9 ng/g s = 2.7 ng/g 95% CL = 1.4 ng/g (wet basis)

Reported Results: 20 Quantitative Results: 20
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PCB 31 SRM 1946

Reference Value = 1 .46 ± 0.20 ng/g (wet basis)

Reported Results: 20 Quantitative Results: 19
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PCB 44 Fish V (QA02FSH5)
Assigned value = 20.7 ng/g s = 6.9 ng/g 95% CL = 2.6 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 29
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PCB 44 SRM 1946

Certified Value = 4.66 ± 0.86 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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PCB 49 Fish V (QA02FSH5)
Assigned value = 25.0 ng/g s = 6.3 ng/g 95% CL = 2.9 ng/g (wet basis)

Reported Results: 25 Quantitative Results: 25
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PCB 49 SRM 1946

Certified Value = 3.80 ± 0.39 ng/g (wet basis)

Reported Results: 25 Quantitative Results: 23
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PCB 52 Fish V (QA02FSH5)
Assigned value = 33.3 ng/g s = 8.6 ng/g 95% CL = 3.5 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 29
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PCB 52 SRM 1946

Certified Value = 8.10 ±1.00 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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PCB 66 Fish V (QA02FSH5)
Assigned value = 70.2 ng/g s = 14.8 ng/g 95% CL = 6.1 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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Reported Results: 28 Quantitative Results: 26
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PCB 95 Fish V (QA02FSH5)
Assigned value = 31 .3 ng/g s = 7.3 ng/g 95% CL = 3.7 ng/g (wet basis)

Reported Results: 21 Quantitative Results: 21
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PCB 99
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Assigned value = 75.0 ng/g s = 18.9ng/g 95% CL = 8.9 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 22
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PCB 101 Fish V (QA02FSH5)
Assigned value = 88.8 ng/g s = 16.7ng/g 95% CL = 6.9 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 101

Certified Value = 34.6 ± 2.6 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 105
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Fish V (QA02FSH5)
Assigned value = 60.8 ng/g s = 1 1 .2 ng/g 95% CL = 4.7 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 29
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Certified Value = 19.9 ± 0.9 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 28
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PCB 118 Fish V (QA02FSH5)
Assigned value = 114 ng/g s = 24 ng/g 95% CL = 1 0 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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Certified Value = 52.1 ±1.0 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 128 Fish V (QA02FSH5)
Assigned value = 31 .4 ng/g s = 7.6 ng/g 95% CL = 3.3 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 29
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PCB 128 SRM 1946

Certified Value = 22.8 ± 1.9 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 29
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PCB 1 38 Fish V (QA02FSH5)
Assigned value = 174 ng/g s = 29 ng/g 95% CL = 12 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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Certified Value = 115 ±13 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 149 Fish V (QA02FSH5)
Assigned value = 63.5 ng/g s = 14.8ng/g 95% CL = 7.6 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 23
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Certified Value = 26.3 ± 1.3 ng/g (wet basis)

Reported Results: 22 Quantitative Results: 21
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PCB 153 Fish V (QA02FSH5)
Assigned value = 201 ng/g s = 35 ng/g 95% CL = 14 ng/g (wet basis)

Reported Results 27 Quantitative Results: 27
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PCB 153 SRM 1946

Certified Value = 170 ±9 ng/g (wet basis)

Reported Results: 27 Quantitative Results: 27
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PCB 1 56 Fish V (QA02FSH5)
Assigned value = 1 5.4 ng/g s = 4.0 ng/g 95% CL = 1 .9 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 22
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PCB 156 SRM1946

Certified Value = 9.52 ± 0.51 ng/g (wet basis)

Reported Results: 23 Quantitative Results: 21
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PCB 1 70 Fish V (QA02FSH5)
Assigned value = 31 .2 ng/g s = 5.1 ng/g 95% CL = 2.1 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 170 SRM 1946

Certified Value = 25.2 ± 2.2 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 1 80 Fish V (QA02FSH5)
Assigned value = 81 .0 ng/g s = 17.9 ng/g 95% CL = 7.2 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 29
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PCB 180 SRM 1946

Certified Value = 74.4

Reported Results: 29

± 4.0 ng/g (wet basis)

Quantitative Results: 29
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PCB 187 Fish V (QA02FSH5)
Assigned value = 54.0 ng/g s = 1 1 .0 ng/g 95% CL = 4.6 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 28
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PCB 187 SRM 1946

Certified Value = 55.2 ± 2.1 ng/g (wet basis)

Reported Results: 28 Quantitative Results: 27
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PCB194 Fish V (QA02FSH5)
Assigned value = 12.6 ng/g s = 2.7 ng/g 95% CL = 1 .2 ng/g (wet basis)

Reported Results: 24 Quantitative Results: 24
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PCB 194 SRM 1946

Certified Value = 13.0 ±1.3 ng/g (wet basis)

Reported Results: 24 Quantitative Results: 24
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PCB 195 Fish V (QA02FSH5)
Assigned value = 5.21 ng/g s = 1 .62 ng/g 95% CL = 0.68 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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Certified Value = 5.30 ± 0.45 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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PCB 206 Fish V (QA02FSH5)
Assigned value = 5.51 ng/g s = 1 .20 ng/g 95% CL = 0.50 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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PCB 206 SRM 1946

Certified Value = 5.40 ± 0.43 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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PCB 209 Fish V (QA02FSH5)
Assigned value = 2.25 ng/g s = 0.50 ng/g 95% CL = 0.21 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 27
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PCB 209 SRM 1946

Certified Value = 1.30 ± 0.21 ng/g (wet basis)

Reported Results: 29 Quantitative Results: 24
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Appendix J: Charts of Sediment XI and SRM 1944

Results by Analyte

See Tables 4, 5, and 6 and Appendix D for results reported as <number
,
detection limit, etc.

Charts for analytes with few reported numerical results are not included in this appendix.

For Sediment XI plots:

Solid line: exercise assigned value

Dotted line: z = ±1, i. e., 25% from assigned value

Dotted/dashed line: z = ±2, i. e., 50% from assigned value

Dashed line: z = ±3, i. e., 75% from assigned value

For SRM 1944 plots:

Solid line: material certified concentration, certificate reference concentration or target value

(see caption of each plot)

Dotted line: 95% confidence interval (Cl)

Dashed line: 30% from 95% confidence interval (Cl)
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naphthalene Sediment XI (QA02SED11)

Assigned value = 706 ng/g s = 164ng/g 95% CL = 84 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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naphthalene SRM 1944
Certified Value = 1650 ±310 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20

</)

’(75

£•
-o

S’
O)

c
o
CO

&

8

3000

2500

2000

1500

1000

500

0 7R'> ’S“'iSi"« ,'*, “es5s5stesKS!sssciS

+30%
from Cl

} 95% Cl

-30%

from Cl

laboratory number

J-2



2-methylnaphthalene Sediment XI (QA02SED1 1

)

Assigned value = 325 ng/a s = 67 ng/g 95% CL = 39 ng/g (dry basis)
Reported Results: 21 Quantitative Results: 21
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Reference Value = 950 ± 50 ng/g (dry basis)
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1 -methylnaphthalene Sediment XI (QA02SED1 1

)

Assigned value = 141 ng/g s = 35 ng/g 95% CL = 19 ng/g (dry basis)
Reported Results: 18 Quantitative Results: 18
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1 -methylnaphthalene SRM 1944
Reference Value = 520 ± 30 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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biphenyl Sediment XI (QA02SED1 1

)

Assigned value = 91 .1 ng/g s = 19.9 ng/g 95% CL = 1 1 .0 ng/g (dry basis)
Reported Results: 18 Quantitative Results: 18
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biphenyl SRM 1944
Target Value = 250 ± 70 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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2,6-dimethylnaphthalene Sediment XI (QA02SED11)

Assigned value = 145 ng/a s = 48 ng/g 95% CL = 24 ng/g (dry basis)
Reported Results: 18 Quantitative Results: 18
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Target Value = 755 ± 156 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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acenaphthylene Sediment XI (QA02SED11)
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Assigned value = 120 ng/g s = 54 ng/g 95% CL = 29 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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Target Value = 646 ± 200 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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acenaphthene Sediment XI (QA02SED11)

Assigned value = 53.9 ng/g s=12.3ng/g 95% CL = 6.6 ng/g (dry basis)
Reported Results: 22 Quantitative Results: 19
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Target Value = 470 ± 60 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 19
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1 ,6,7-trimethylnaphthalene Sediment XI (QA02SED1 1

)

Assigned value = 82.8 ng/g s = 29.5 ng/g 95% CL = 19.8 ng/g (dry basis)
Reported Results: 12 Quantitative Results: 12
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Target Value = 462 ± 133 ng/g (dry basis)

Reported Results: 1 1 Quantitative Results: 1
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fluorene Sediment XI (QA02SED1 1

)

Assigned value = 84.6 ng/g s = 22.1 ng/g 95% CL = 11.0 ng/g (dry basis)
Reported Results: 22 Quantitative Results: 21
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fluorene
Target Value = 600 ± 50 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 19
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phenanthrene Sediment XI (QA02SED11)

Assigned value = 645 ng/g s = 130 ng/g 95% CL = 61 ng/g (dry basis)
Reported Results: 22 Quantitative Results: 22
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phenanthrene SRM 1944
Certified Value = 5270 ± 220 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20

XJ

a>

8000

7000

6000

5000

4000 •

3000 -

2000

1000
-I

0

r - r - ?- - r • r r - r • r • f

+30%
from Cl

} 95% Cl

-30%

from Cl

a * e SKKSSSR8

laboratory number

J-ll



anthracene Sediment XI (QA02SED1 1

)

Assigned value = 254 ng/g s = 80 ng/g 95% CL = 39 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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anthracene SRM 1944
Certified Value = 1770 ± 330 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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1 -methylphenanthrene Sediment XI (QA02SED1 1

)

Assigned value = 127 ng/g s = 23 ng/g 95% CL = 12 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 18
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1 -methylphenanthrene SRM 1944
Target Value = 1400 ±100 ng/g (diy basis)

Reported Results: 18 Quantitative Results: 18
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fluoranthene Sediment XI (QA02SED1 1

)

Assigned value = 1717 ng/g s = 227 ng/g 95% CL = 1 1 7 ng/g (dry basis)
Reported Results: 22 Quantitative Results: 22
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fluoranthene SRM 1944
Certified Value = 8920 ± 320 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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pyrene Sediment XI (QA02SED1 1

)

Assigned value = 1564 ng/g s = 253 ng/g 95% CL = 130 ng/g (dry basis)
Reported Results: 22 Quantitative Results: 22
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pyrene SRM 1944
Certified Value = 9700 ± 420 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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benz[a]anthracene Sediment XI (QA02SED11)

Assigned value = 621 ng/g s = 92 ng/g 95% CL = 43 ng/g (dry basis)
Reported Results: 22 Quantitative Results: 22
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benz[a]anthracene SRM 1944
Certified Value = 4720 ±110 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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chrysene/triphenylene Sediment XI (QA02SED11)

Assigned value = 945 ng/g s=178ng/g 95% CL = 83 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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chrysene/triphenylene SRM 1944
Target Value = 5439 ±1106 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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benzo[b]fluoranthene Sediment XI (QA02SED1 1

)

Assigned value = 940 ng/g s = 224 ng/g 95% CL = 135 ng/g (dry basis)
Reported Results: 14 Quantitative Results: 14
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Certified Value = 3870 ± 420 ng/g (dry basis)

Reported Results: 13 Quantitative Results: 13
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benzo[k]fluoranthene Sediment XI (QA02SED1 1

)

Assigned value = 604 ng/g s = 206 ng/g 95% CL = 190 ng/g (dry basis)

Reported Results: 1 1 Quantitative Results: 1
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Certified Value = 2300 ± 200 ng/g (dry basis)
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benzo[b+j+k]fluoranthenes Sediment XI (QA02SED1 1

)

Assigned value = 1844 ng/g s = 412ng/g 95% CL = 193 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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Target Value = 8260 ± 1060 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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I

benzo[e]pyrene Sediment XI (QA02SED1 1

)

Assigned value = 808 ng/g s= 186 ng/g 95% CL = 96 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 19
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benzo[e]pyrene SRM 1944

Certified Value = 3280 ±110 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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benzo[a]pyrene Sediment XI (QA02SED1 1

)

Assigned value = 703 ng/g s = 87 ng/g 95% CL = 42 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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Certified Value = 4300 ±130 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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perylene Sediment XI (QA02SED1 1

)

Assigned value = 323 ng/g s = 88 ng/g 95% CL = 49 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 18
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perylene

Certified Value =1170 ± 240 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 16
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indeno[1 ,2,3-cd]pyrene Sediment XI (QA02SED1 1

)

Assigned value = 683 ng/g s = 150ng/g 95% CL = 72 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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Certified Value = 2780 ± 100 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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dibenz[a,h+a,c]anthracene Sediment XI (QA02SED1 1

)

Assigned value = 167 ng/g s = 25 ng/g 95% CL = 13 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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Target Value = 759 ± 82 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 19
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benzo[ghi]perylene Sediment XI (QA02SED11)

Assigned value = 705 ng/g s = 1 1 1 ng/g 95% CL = 57 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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benzo[ghi]perylene SRM 1944

Certified Value = 2840 ±100 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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hexachlorobenzene Sediment XI (QA02SED1 1

)

Assigned value = 31.1 ng/g s = 5.1 ng/g 95% CL = 2.7 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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hexachlorobenzene SRM 1944

Certified Value = 6.03 ± 0.35 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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gamma-chlordane (trans-chlordane) Sediment XI (QA02SED1 1

)

Assigned value = 1 1 .7 ng/g s = 1 .9 ng/g 95% CL = 1 .1 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 17
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gamma-chlordane (trans-chlordane) SRM 1944

Target Value = no target ng/g (dry basis)

Reported Results: 14 Quantitative Results: 14
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2,4'-DDE Sediment XI (QA02SED11)

Assigned value - 18.3 ng/g s = 5.8 ng/g 95% CL = 3.2 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 19
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2,4'-DDE SRM 1944

Reference Value = 19.0 ± 3.0 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 15
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cis-chlordane Sediment XI (QA02SED11)

Assigned value = 10.6 ng/g s = 2.1 ng/g 95% CL = 1 .1 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 18
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cis-chlordane SRM 1944

Certified Value =16.5 ± 0.8 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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trans-nonachlor Sediment XI (QA02SED1 1

)

Assigned value = 5.67 ng/g s = 1 .60 ng/g 95% CL = 0.82 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 19
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trans-nonachlor SRM 1944

Certified Value = 8.20 ± 0.51 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 17
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dieldrin Sediment XI (QA02SED11)

Assigned value = 3.54 ng/g s = 0.42 ng/g 95% CL = 0.35 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 17
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Target Value = 8.00 ± 4.00 ng/g (dry basis)

Reported Results: 14 Quantitative Results: 13
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4,4’-DDE Sediment XI (QA02SED1 1

)

Assigned value = 69.4 ng/g s = 15.3ng/g 95% CL = 7.8 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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4,4'-DDE SRM 1944

Reference Value = 86.0 ± 12.0 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 16
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2,4'-DDD Sediment XI (QA02SED1 1

)

Assigned value = 40.6 ng/g s = 1 1 .0 ng/g 95% CL = 6.1 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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Reference Value = 38.0 ± 8.0 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 16
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4,4’-DDD Sediment XI (QA02SED1 1

)

Assigned value = 139 ng/g s = 39 ng/g 95% CL = 21 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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Reference Value = 108 ±16 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 16
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2,4'-DDT Sediment XI (QA02SED11)
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Assigned value = 5.89 ng/g s = 2.12 ng/g 95% CL = 1 .22 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 16
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cis-nonachlor Sediment XI (QA02SED11)

Assigned value = 2.86 ng/g s = 0.89 ng/g 95% CL = 0.54 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 17
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Reference Value = 3.70 ± 0.70 ng/g (dry basis)

Reported Results: 15 Quantitative Results: 14

12-0
1

10.0
(ft

1

"O

8.0

I 6.0 -

I 4.0 -

I 2.0 -

0.0 •

+30%
from Cl

} 95% Cl

-30%

from Cl

* - e 8 S (3 a a 8 K

laboratory number

J-37



4,4'-DDT Sediment XI (QA02SED1 1

)

Assigned value = 221 ng/g s = 61 ng/g 95% CL = 38 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 19
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PCB 8
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Sediment XI (QA02SED11)

Assigned value = 7.84 ng/g s = 2.69 ng/g 95% CL = 1 .34 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 21
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PCB 1 8 Sediment XI (QA02SED1
1

)

Assigned value = 17.8 ng/g s = 5.7 ng/g 95% CL = 2.7 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 24
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PCB 28 Sediment XI (QA02SED11)

Assigned value = 31 .3 ng/g s = 5.5 ng/g 95% CL = 2.4 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 80.8 ± 2.7 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB31
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Sediment XI (QA02SED11)

Assigned value = 25.0 ng/g s = 5.6 ng/g 95% CL = 2.9 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 18
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Certified Value = 78.7 ± 1.6 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 16
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PCB44 Sediment XI (QA02SED11)

Assigned value = 22.1 ng/g s = 4.2 ng/g 95% CL = 1 .9 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 60.2 ± 2.0 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 49 Sediment XI (QA02SED11)

Assigned value = 21 .6 ng/g s = 3.3 ng/g 95% CL = 1 .6 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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Certified Value = 53.0 ± 1.7 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 19
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PCB 52 Sediment XI (QA02SED11)

Assigned value = 30.2 ng/g s = 4.6 ng/g 95% CL = 2.1 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 79.4 ± 2.0 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 66
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Sediment XI (QA02SED11)

Assigned value = 26.2 ng/g s = 4.3 ng/g 95% CL = 2.0 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 71.9 ±4.3 ng/g (dry basis)

Reported Results: 21 Quantitative Results: 21
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PCB 95 Sediment XI (QA02SED1 1

)

Assigned value = 20.5 ng/g s = 3.3 ng/g 95% CL = 1 .7 ng/g (dry basis)

Reported Results: 19 Quantitative Results: 19
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Certified Value = 65.0 ± 8.9 ng/g (dry basis)

Reported Results: 16 Quantitative Results: 16
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PCB99 Sediment XI (QA02SED11)

Assigned value = 14.8 ng/g s = 3.7 ng/g 95% CL = 1.9 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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Certified Value = 37.5 ± 2.4 ng/g (dry basis)

Reported Results: 17 Quantitative Results: 18
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PCB 101 Sediment XI (QA02SED11)

Assigned value = 29.2 ng/g s = 4.9 ng/g 95% CL = 2.3 ng/g (dry basis)

Reported Results: 24 Quantitative Results: 24
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Certified Value = 73.4 ± 2.5 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB105 Sediment XI (QA02SED11)

Assigned value = 9.31 ng/g s = 2.50 ng/g 95% CL = 1 .1 1 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 24.5 ±1.1 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 118 Sediment XI (QA02SED1 1

)

Assigned value = 21 .3 ng/g s = 5.5 ng/g 95% CL = 2.4 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 58.0 ± 4.3 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 128 Sediment XI (QA02SED11)

Assigned value = 4.02 ng/g s=1.03ng/g 95% CL = 0.47 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 23
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Certified Value = 8.47 ± 0.28 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 1 38 Sediment XI (QA02SED1 1

)

Assigned value = 28.8 ng/g s = 8.2 ng/g 95% CL = 3.6 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 62.1 ± 3.0 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 149 Sediment XI (QA02SED11)

Assigned value = 22.7 ng/g s = 4.9 ng/g 95% CL = 2.5 ng/g (dry basis)

Reported Results: 21 Quantitative Results: 21
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PCB 149 SRM 1944

Certified Value = 49.7 ± 1 .2 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 18
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PCB 1 53 Sediment XI (QA02SED1 1

)

Assigned value = 29.9 ng/g s = 9.8 ng/g 95% CL = 4.4 ng/g (dry basis)

Reported Results: 24 Quantitative Results: 24
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Certified Value = 74.0 ± 2.9 ng/g (dry basis)

Reported Results: 21 Quantitative Results: 21
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PCB 156 Sediment XI (QA02SED11)

Assigned value = 2.77 ng/g s = 0.42 ng/g 95% CL = 0.27 ng/g (dry basis)

Reported Results: 21 Quantitative Results: 17
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Certified Value = 6.52 ± 0.66 ng/g (dry basis)

Reported Results: 18 Quantitative Results: 18
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PCB 170 Sediment XI (QA02SED11)

Assigned value = 8.47 ng/g s = 3.05 ng/g 95% CL = 1 .43 ng/g (dry basis)

Reported Results: 24 Quantitative Results: 24
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PCB 170 SRM1944
Certified Value = 22.6 ± 1 .4 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 180 Sediment XI (QA02SED11)

Assigned value = 19.3 ng/g s = 4.5 ng/g 95% CL = 2.0 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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Certified Value = 44.3 ± 1.2 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 187 Sediment XI (QA02SED11)

Assigned value =11.8 ng/g s = 3.7 ng/g 95% CL = 1 .6 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 25
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PCB 187 SRM 1944
Certified Value = 25.1 ±1.0 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 194 Sediment XI (QA02SED11)

Assigned value = 5.17 ng/g s = 1 .58 ng/g 95% CL = 0.76 ng/g (dry basis)

Reported Results: 21 Quantitative Results: 20
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Reported Results: 18 Quantitative Results: 18
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PCB 195 Sediment XI (QA02SED11)

Assigned value = 2.37 ng/g s = 1 .54 ng/g 95% CL = 0.72 ng/g (dry basis)

Reported Results: 25 Quantitative Results: 23
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Certified Value = 3.75 ± 0.39 ng/g (dry basis)

Reported Results: 22 Quantitative Results: 22
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PCB 206 Sediment XI (QA02SED11)

Assigned value = 5.02 ng/g s = 1 .84 ng/g 95% CL = 0.84 ng/g (dry basis)

Reported Results: 24 Quantitative Results: 23
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Certified Value = 9.21 ± 0.51 ng/g (dry basis)

Reported Results: 21 Quantitative Results: 21
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PCB 209 Sediment XI (QA02SED11)

Assigned value = 6.88 ng/g s = 3.46 ng/g 95% CL = 1 .57 ng/g (dry basis)

Reported Results: 23 Quantitative Results: 22
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Certified Value = 6.81 ± 0.33 ng/g (dry basis)

Reported Results: 20 Quantitative Results: 20
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Appendix K: List of Laboratories Participating

in 2002 Intercomparison Exercises

For this exercise, data were received from the following laboratories within the required

timeframe. (This listing does NOT correspond to the laboratory number identification codes

used in this report which were assigned in order of receipt of data with the exception of NIST
which is Laboratory #1 in this exercise. The same code was used for both exercises.)

Academy of Natural Sciences

1900 Benjamin Franklin Parkway

Philadelphia, PA 19103

Jeffrey Ashley / Matt Welhelm

ALS Environmental

1988 Triumph Street

Vancouver, BC V5L 1K5

Blair Easton / Patrick Mueller

Arthur D. Little, Inc.

20 Acorn Park

Cambridge, MA 02140

Rick Purdy

Axys Analytical Services, LTD
2045 Mills Road West

P.O. Box 2219

Sidney, BC V8L3S8

Canada

Dale Hoover / Laurie Phillips

B& B Laboratories

1902 Pinon

College Station, TX 77845

Sue MacDonald

Battelle Columbus

505 King Ave

Columbus, OH 43201

Mary Schrock

Battelle Duxbury Operations

397 Washington Street

Duxbury, MA 02332

Greg Durell / Bob Lizotte
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Bedford Institute of Oceanography

Marine Environmental Sciences Division

1 Challenger Drive

P.O. Box 1006

Dartmouth, NS B2Y 4A2
Jocelyne Hellou/Sean Stellar

Chesapeake Biological Laboratory

1 Williams Street, P.O. Box 38

Solomons, MD 20688-0038

Joel Baker / Dan Liebert

City of Los Angeles

Environmental Monitoring Division

12000 Vista del Mar
Playa del Rey, CA 90293

Lucy Jao / Ofelia Kim

East Bay Municipal Utility District

PO Box 24055, MS 59

Oakland, CA 94623

Francois Rodigari

EnChem, Inc

525 Science Drive

Madison, WI 53711

Todd Noltemeyer

Environment Canada

Environmental Sciences Centre

P. O. Box 23005

Moncton, New Brunswick E1A6S8
Canada

Martin Leger

King County Environmental Laboratory

322 West Ewing Street

Seattle, WA98119
Michael Doubrava

Manchester Environmental Laboratory

741 1 Beach Drive East

Port Orchard, WA 98366

Karin Feddersen



Mississippi State Chemical Laboratory

112 Hand Lab

Morrell Road
Mississippi State, MS 39762

Paul Brignac / Christine Lusk

Murray State University

Department of Chemistry

456 Blackburn Science Bldg.

Murray KY 42071-3346

Bommanna G. Loganathan

NIST
100 Bureau Drive, Stop 8392

Gaithersburg, MD 20899-8392

Michele Schantz / Dianne Poster

NIST-Charleston Laboratory

219 Fort Johnson Road

Charleston, SC 29412-911 0

John Kucklick

NOAA-NMFS-NEFSC
James J. Howard Marine Science Lab at Sandy Hook
74 Magruder Road

Highlands, NJ 07732

Ashok Deshpande

NOAA-NMFS
2725 Montlake Boulevard, East

Seattle, WA 98112

Donald Brown / Jennie Bolton

NOAA/NOS/CCEHBR
219 Fort Johnson Road

Charleston, SC 29412

Dan Bearden

Philip Analytical Services

5555 North Service Road

Burlington, Ontario L7M4A6
Canada

Shari Typer / Ada Blythe
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Orange County Sanitation District

Environmental Sciences Laboratory

10844 Ellis Avenue

Fountain Valley, CA 92708

Kim Christensen

STL Knoxville

5815 Middlebrook Pike

Knoxville, TN 37921

David Thai

STL Sacramento

880 Riverside Parkway

West Sacramento, CA 95605

Patrick Rainey / Michael Flournoy

Texas A & M University

GERG
833 Graham Road

College Station, TX 77845

Terry Wade

USGS
National Water Quality Laboratory

PO Box 25046

Denver Federal Center

Bldg 95, Ent E3, MS 407

Denver, CO 80225-0048

Mary Cast / Tom Maloney

Woods Hole Group Environonmental Lab

375 Paramount Dr, Suite B
Raynham, MA 02767

Elizabeth Porta / Peter Kane
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