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ABSTRACT

To support natural resource damage assessment (NRDA) in response to the Deepwater Horizon (DWH)
oil spill in the Gulf of Mexico, a large number of coastal sediment and tissue (i.e., oysters) samples

have been collected outside of the spill zone to define baseline environmental conditions prior to being

exposed to oil. Analysis of oiled sediments and oil-exposed oysters will continue for the foreseeable

future. To support these efforts, NOAA will require additional analytical laboratories to perform

NRDA sample analyses To compare the data among these laboratories, inter-laboratory comparison

studies have been initiated with the results from the first exercise, marine sediment QA10SED01
reported here. In this exercise, selected polycyclic aromatic hydrocarbons (PAHs), alkylated PAHs,

hopanes, and steranes were determined in the exercise material, which consisted of wet frozen

sediment, and in SRM 1941b Organics in Marine Sediment. The results from this first exercise are

reported along with a summary of the analytical methods used.

INTRODUCTION

On April 20, 2010, a fatal explosion, fire, and sinking of BP’s Deepwater Horizon drilling rig occurred

approximately 40 miles off the Louisiana coast. The disaster resulted in the discharge of tens of

thousands of barrels of oil per day from the seafloor into the Gulf of Mexico. In what has become the

worst offshore oil spill in U.S. history, a wide expanse and variety of natural resources have become

exposed and potentially impacted by oil and other consequences of the spill. Under the Oil Pollution

Act, those responsible for an oil spill are liable for clean-up and for natural resource damages. Several

federal and state agencies are conducting a natural resource damage assessment (NRDA) to determine

what resources have been injured and what uses of the resources have been lost due to the spill.

To support this NRDA, the trustees and BP’s representatives have been collecting and analyzing tens of

thousands of environmental samples to characterize both pre-spill and post-spill environmental

conditions. A broad range of sample types have been collected including oil in various forms, water,

sediment, and biota. For the foreseeable future, subsequent sampling and analysis will be required. In

addition, numerous other entities have collected environmental samples for hydrocarbon analysis and

submitted them to different laboratories throughout the country.

In the past the National Institute of Standards and Technology (NIST) has helped benchmark and

improve the quality of analytical data gathered on the marine environment by administering

interlaboratory comparison exercises. To compare the data among the many laboratories analyzing

samples from this spill, the National Oceanic and Atmospheric Administration (NOAA) has requested

that NIST coordinate interlaboratory comparison studies with sediment, crude oil, and bivalve tissue

being the three matrices of interest. These studies are performance-based with each laboratory using its

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

analytes for each study are selected polycyclic aromatic hydrocarbons (PAHs), alkylated PAHs,

hopanes, and steranes. More than three dozen laboratory facilities were contacted by NOAA and

invited to participate in the studies; for all three matrix studies a large number of laboratories agreed to

receive samples and report their analytical results to NIST.

The data received from 33 laboratories for the marine sediment QA10SED01 are summarized in this

report along with summaries of the analytical methods used by each laboratory. Numerical indices, z-
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and p-scores, are used to assess and track laboratory performances for accuracy and precision,

respectively, and to provide a mechanism for assessing the comparability of data produced by the

participating laboratories for the target analytes.

SOURCE OF MATERIAL

The sediment material used for the exercise consisted of the fine-sieved fraction remaining from the

preparation of SRM 1944 New York/New Jersey Waterway Sediment [1], The sediment was collected

from six sites in the vicinity ofNew York Bay and Newark Bay in October 1994 using an epoxy-coated

modified Van Veen-type grab sampler designed to sample the sediment to a depth of 10 cm. A total of

approximately 2100 kg of wet sediment was collected from the six sites. The sediment was freeze-

dried, sieved (nominally 250 pm to 61 pm was used for SRM 1944 and <250 pm was used for

QA10SED01), homogenized in a cone blender, radiation sterilized at an estimated minimum dose of

3.2 megarads (

60
Co). The fine-sieved fraction (<250 pm ) was wetted by the addition of approximately

47% (mass fraction) of HPLC-grade water. For the interlaboratory study, the participants received wet

frozen sediment. The mean water composition was 47.4% with a standard deviation of 0.2%.

SAMPLE DISTRIBUTION

Three jars of wet frozen sediment were distributed to each of 40 laboratories in August and September

2010. Each laboratory was requested to analyze three samples of Marine Sediment QA10SED01 and at

least one or more samples of SRM 1941b Organics in Marine Sediment using their laboratory's and/or

program's analytical protocols, for determination of the concentrations (mass/mass [dry-mass basis]) of

the parent polycyclic aromatic hydrocarbon (PAH) compounds, alkylated PAH compounds, hopanes,

and steranes currently being determined in their laboratory.

The instructions including the list of target analytes sent to participants are attached in Appendix A.

EVALUATION OF EXERCISE RESULTS

Establishment of the Assigned Values

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

replicate determinations of the “unknown'’ material QA10SED01 and was requested to report results of

concurrent analyses of NIST SRM 1941b Organics in Marine Sediment. Laboratories were requested

to report these results to three significant figures and to provide brief descriptions of their extraction,

cleanup, and analytical procedures.

Determination of laboratory’ analyte means: For each laboratory, the laboratory analyte mean of the

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., SI 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.
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Determination ofassigned values: The assigned values are the means of the acceptable data as defined

here. For a particular analyte, the performance on the reference material, SRM 1941b, was initially

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 Certificate of Analysis for SRM
1941b [2], The criterion of 30 % is the same as the one that was used for the National Oceanic and

Atmospheric Administration (NOAA) Mussel Watch and National Status and Trends Quality

Assurance Programs [3], If a laboratory demonstrated acceptable performance on a particular analyte

in the 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 judgment

were used after viewing both normal and log-normal plots of the data. This judgment utilized

knowledge of potential coeluters based on the laboratory's reported methods. In instances for which the

analyte concentration was below the detection limit of most participating laboratories, no exercise

assigned value was calculated. In data sets where a number of laboratories report 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 consensus means and other values.

Reported Results

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

of the two NIST laboratories which are Lab 1 and 32 in this exercise. The laboratory mean replicate

data are shown in Tables 1 to 3 for QA10SED01. Included in the means tables are the exercise

assigned mean values and the standard deviation of the assigned mean values along with the exercise

assigned median values. Summaries of the methods used by each laboratory are in Appendix B, and

notes included by a laboratory with its data are listed in Appendix C. In Appendix D, charts of the

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

and the corresponding reference material, SRM 1941b.

Performance Scores

The exercise coordinators recognize that different environmental monitoring programs have different

data quality objectives and needs. The acceptability of the results submitted by a particular laboratory

will be decided by the individual program(s) for which the laboratory provides data. Typically, each

program will use these exercise results in conjunction with the laboratory's performance in the analysis

of certified reference materials and/or control materials, and of other quality assurance samples. These

exercise results are exhibited in a number of ways in this report to facilitate their use by most

environmental monitoring programs in their acceptability assessments.

IUPAC guidelines 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 to compare the

performance of different laboratories among the participants on different analytes and on different

materials.

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

where x is the individual laboratory result, X is the "Exercise Assigned Value,” and o 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., a = 0.025 X; X is the exercise assigned value,), 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. The measurement of

analytes in this study is not particularly problematic.

We have calculated and reported z-scores using the fixed performance criterion for each analyte for

each laboratory using "25 % of the exercise assigned value" as the fixed target value for standard

deviation for this program. The use of z-score (25 % X) is also taken from the the NOAA Mussel

Watch and National Status and Trends Quality Assurance Programs. 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.

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

I
z

|

> 3 Unsatisfactory.

This classification has been deemed acceptable within the measurement community.

Tables 4 through 6 summarize the z-scores (25 %) for each laboratory for each reported analyte in

QA10SED01

.

In addition. Tables 7 through 9 summarize the percent differences from the consensus values with color

coding to reflect laboratories using similar extraction methods, and Tables 10 through 12 summarize

the percent differences from the consensus values with color coding to reflect the differences in use of

surrogates, internal standards, and recovery corrections among the laboratories.

Precision Assessment (p-score)

p-SCOre Oiab / Otarget

For the calculation of p-scores for this program, the a values used are coefficients of variation (CV
calculated as relative standard deviations) with the current target o (CV) for the three replicates being
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15 %. Tables 13 through 15 summarize the relative standard deviations (RSDs) calculated from the

three concentrations reported by the laboratory for each analyte quantified while Tables 16 through 18

summarize the p-scores (15%).

DISCUSSION

NOAA’s NRDA office solicited laboratories involved in the analysis of samples shortly after the DWH
disaster for their interest in participating in this interlaboratory study for analytes of interest in

sediment. The participation by the laboratories was voluntary, and samples of QA10SED01 were

provided free of charge. Laboratories were provided with information for ordering SRM 1941b (See

Appendix A). Interested laboratories were requested to quantify selected PAHs, alkylated PAHs (some

individual and some as groups), and biomarkers (hopanes and steranes) in three aliquots of

QA10SED01 and SRM 1941b using their laboratories’ analytical protocols for these analyses. A total

of 40 laboratories received samples of which 33 laboratories submitted data. The 33 participating

laboratories are listed in alphabetical order in Appendix E. One laboratory (33) submitted data using

two analytical methods. The results using gas chromatography with mass spectrometric detection

(GC/MS) are reported in the data tables and shown in Appendix D while the data for the PAHs
quantified using GC/MS/MS are reported in the notes (Appendix C) but not used in the calculation of

the consensus values.

Tables 1 through 3 summarize the laboratory means and exercise assigned values for the PAHs,

alkylated PAHs, and biomarkers (hopanes and steranes), respectively. The consensus value for a given

compound in QA10SED01 was derived by combining data where corresponding values in SRM 1941b

were within 30% of the expanded uncertainty of the SRM value. In the absence of a corresponding

SRM value, individual results were screened using outlier tests and included in the consensus value if

values were shown not to be statistical outliers. Appendix D contains the charts of the QA10SED01
and SRM 1941b data by analyte. In these charts, the analytes that are not included on the Certificate of

Analysis for SRM 1941b are shown with no target value. A number of laboratories are reporting values

below the certified and reference values for the analytes in SRM 1941b. So as not to eliminate too

many data points in the calculation of the exercise assigned values for QA10SED01, a less stringent

criterion of 50%, as opposed to 30%, below the confidence interval for the SRM data was used for

screening the data for the majority of the analytes. However, the two NIST data sets (Lab 1 and Lab

32) as well as data from some laboratories that have participated in previous sediment interlaboratory

studies as part of the NIST Intercomparison Exercise Program for Organic Contaminants in the Marine

Environment agreed with the certified and reference concentrations for the majority of the analytes

characterized in SRM 1941b thus suggesting some issues with data from laboratories that failed to

report agreement with the certified and reference values for SRM 1941b.

In an effort to determine what could be causing the differences, the laboratory’s % difference from the

exercise assigned values for QA10SED01 was color coded based on extraction method (Tables 7, 8,

and 9 for PAHs, alkyl PAHs, and biomarkers, respectively) and based on quantitation method (Tables

10, 11, and 12 for PAHs, alkyl PAHs, and biomarkers, respectively). No general statements can be

made about the extraction method, other than it was noted that the one laboratory that used QuEChERS
as an extraction method reported low values for all of the analytes that it reported. With only one

laboratory using this method, it is not possible to determine if the low result by the QuEChERS method

was method- or lab-related. Similarly, no general statement can be made on the use of surrogates
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versus internal standards and recovery correcting versus not recovery correcting in relationship to

agreement with the consensus value.

The spread in the PAH data for QA10SED01 among the laboratories is highest for naphthalene,

acenaphthylene, benzo[/?Jfluorene, benzo[/']fluroanthene, cis/trans deealin, benzothiophene, and

naphthobenzothiopene. The alkylated PAH data show even more spread among the laboratories,

particularly for the Cl to C4 phenanthrenes, Cl to C4 fluoranthenes, and Cl to C'4 naphthothiophenes.

It is interesting to note that for the laboratories who reported 1 -methylnaphthalene and 2-

methylnaphthalene as well as Cl -naphthalenes, generally the reported values for Cl -naphthalenes were

lower than the sum of the 1 -methyl- and 2-methylnaphthalene. Fewer laboratories reported data for the

selected biomarkers with the largest spread in the data seen for 17a(H), 21 fl(H)-30-norhopane and 17a,

2ip(H)-hopane. Laboratory 29 (see notes in Appendix C) pointed out some possible nomenclature

issues for the hopanes which may have caused confusion. These issues will be clarified in future

studies.

The majority of the z-scores based on 25% (Tables 4 through 6) are within ± 2 while the majority of the

p-scores based on 1 5% (Tables 1 6 through 1 8) are within ± 1 . This indicates that the laboratories are

internally consistent, but there is still a fair amount of spread among the laboratories.

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 included in Tables 1 through 3

of this report. The laboratory and its data users should closely examine 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 this

sediment material that may be too high for the data quality objectives and needs of their program(s),

and these issues 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.

Minimizing the among- laboratory biases so that the analytical variability is significantly less than the

field sampling variability should be an achievable goal in environmental monitoring.

Acknowledgments

The time and effort of the analysts and management of the participating laboratories and the assistance

of the NIST Standard Reference Materials Program with the procurement and preparation of the

exercise material are gratefully acknowledged.

Disclaimer

Certain commercial equipment, instruments, or materials are identified in this report to specify

adequately the experimental procedure. Such identification does not imply recommendation or

8



endorsement by the National Institute of Standards and Technology, nor does it imply that the materials

or equipment identified are the best available for the purpose.

References

1. Certificate of Analysis for Standard Reference Material (SRM) 1944 New York/New Jersey

Waterway Sediment, National Institute of Standards and Technology (NIST), Gaithersburg,

MD, 2008. (https://www-s.nist.gov/srmors/view detail.cfm?srm= 1944)

2. Certificate of Analysis for Standard Reference Material (SRM) 1941b Organics in Marine

Sediment, National Institute of Standards and Technology (NIST), Gaithersburg, MD, 2004.

(https://www-s.nist.gov/srmors/view detail.cfm?srm= 194 1 B)

3. Schantz, M.M., Parris, R.M., and Wise, S.A., NIST Intercomparison Exercise Program for

Organic Contaminants in the Marine Environment: Description and Results of 2007 Organic

Intercomparison Exercises, NISTIR 7501, Gaithersburg, MD (2008).

9



NA-Not

analyzed;

DL=Detection

limit;

No

value

in

space=nothing

reported

by

lab:

Bolded

values

were

not

used

in

the

calculation

of

the

consensus

statistics



median

|
48.0

|
oo

3
median X

r i

o
oo’

oo

O'

o’X
3
O'
04 OO

|
mi

O'X
XoXX
XX
X
XX oc

G
X 2287

1
1707

1
XX
oo

O'

O' 04

X
04X XX

04
04
OO

oo

04
ooG

O'
OOG

X
O'
04

04 G XXX
G
O'

-

04 X"

'allies

(%)

std

dev

|
-3- O'3

s % >

i 1 ’
> S-s
3

X
04

3X
o
2 o-’

O'

O
O'

oo

O'

X
O'
O'

X X GX
•3-

-3-
O'
o-

3-

3-
G X

3-

OC 1

XX
G
3"
04

O'
oo XX

O'
043

OO 3
O'

04X
ooGX
p
oi
04

O-X
f .

3

onsensus

\

|
mean

|
oo

3
3x
3

c 00

c
= s
3 E

04
p
oo

X
04

oo

o’
oo

OX XXX
X
04XX

O'oX
oo

04X
04

O'X
oo

O
00

2
o
Z

O'
oo
04
04

3-
X
O'

3- X 04

04

o
so

B
o
Z

GX

o
oo

2
o
Z

o
00

2
o
Z

XX 3-
oo

GX
X
O'
O'

OO
O'o

G
O'
04

Uj

2
o
Z

04
04 04

-C
X
04

oo
04
3
X

U

x
3
oo3

<
Z

xx
X
sO

O' sO
sb
O'

O'
O'

o O'
oo X

~r
p O'X

X.X
04X

GGX
X
O'
oc

G
04

X
04

O'

04

G
3-
Os

XX X
O'3

X33
o
04X

XXX
-J
Q 04

X
r
X

OC

ooX
04
O- <
Z

x oo3
<
z

04
r*

1

OOX
SO

X O'
O'’X

O'

X
oo

O' £ O'X
ooX
r i

O'

X
<
Z

-'3’

04
^3-

<
Z

<
Z

04
oo

XG
O'

O'
04
OO
o
04

G
3-

X
r
O'

043
OOG

O'

3 <
Z

<
Z
<
z
X
XX
<
z

04
OO <
z

X
X
r-3

<
z r*

1

sO

OO

O'
V

oo

3
O'
V

O'

x
04 o

ooo
04X

O
XX

oX
O'X

G G
X

o
04
OO

<
Z

O'X
G
O'G
04

G
3"

3"
04
OO

X
04

G
X

X
O'

oo

3
O'
V

oo

3
O'
V

3G
G3
04

oo

3
O'
V
R
X
3
O

X
oc Ox

O'X
04

oo’

o
O'

O'
oc
oo

O' O'

c o
04

X
X
04

O'X
O'

<
z

o-

O'

GGX <
z

O'X <
z

o-

3-
<
z

O
04
O'

G3 3
04

X3
OO

O'X
oo

X
04
04

<
Z
X
oo
O'

<
z
<
z
X
O'

<
z

*
O'
04

04 <
z

Os
04

04

X

O'

Z

p
oc
oo

OO
XX
o
O'
04

X O'3X
O'
O'X
o
O'.X

oXo
X G
X

XGX
04

XX
oo

3-
Os

O'
OOX

G
X

O'
O'
oo
XX

XG XX
04 X

X
X GX O'

O'X
3
G
X X

ooX

•£ 0

c

<

OO

O'
-*

<
Z

©
X
©
oo3

o
04

O'
1

X
O'

O'

X
04

O'

o
04

<
z

XXX
O'X̂
3-
<
z

O'
oo
O'

<
z

3-
G
O'

<
z

<
Z G3

<
Z

XX3
O'

3
oo3 <

Z
<
z
<
Z
<
Z
<
Z
<
Z

U 04

c
U.

OC3
<
z

O-
04

oo

X
O
X
oo
V

O'
OO
V

p
c-

o’
O'

O'X
TX

O'

o
X
X <

z
X
X

O'
OO <

z
G
3"
X

3-
OsX O'X X sX 33

GX X
oo
V

oo’X
04

04

X
X
oo
V

G
04
O'

G
G
r I

lT
a
» so

s ~
x
oo3

<
z

so
04

O'3
O'o

04
O^

04

X
O'

O'

X
X
O'T

O'

04

X
-3-

o-X
<
z

O'XX
XGX
04

G
O'
O'

<
z

G
O'

O'X
O'

G
O'
G
G
3

O'
O'
04

O-XX XX
<
z
<
Z XX

<
Z O' <

z

JJ
a _
> Oj O'3

<
z 04 8 04 3

o-

o
O'
O'

8
O'

3
X
X

o
04

•'T

G
XX

04

O'

^3"

X
04

r3’

O'

T3‘XX
04

3"
04 X X

04
3
O
O'

X
X

O-X 04
O'

oX V

04

04
3
X

04
G
OJ

55 3 x
oo"3

<
z

3
04 1 O'

O'

oo

X
O'
3 oc

O'

O'

04
o
X

X
04
OO

ooX <
Z

O'

oo

*3-

X
OO

<
z

X
O' <

z
3^
04 <
z

X
3-
G

oo
ooX

X3 X
O'
O'

3
O'

XX <
Z
<
z
<
z
<
Z X <

z

"H
3
o-3
X X

04 oo

V

O'
O,

O'3X
04
O-
04

oo
O'

04

V*

o
X
XG
X

'3-

X 04
O'.

O'
04
~T

X
O'

O'
ooX

G
O'

04
O'

<
z

G O'X
04

X
30O

©
30X
04

©
3C

04

04

V

(3

V

04

V
04

V

©©3
O'3 O i

V

93

oo
*T

04
04 oo

O^

3
oo

O'
04

3
04

o-

O'3
£

GX
OOX

X̂
1-
<
Z
XXX
X
04

GG XGX
O'

o
04GX OO OC3 04

X
sc

pX
O'

043

O ^
E
95

oo’3 04 X 043
O'

o’
O'

O'
04
f l X

04
o-o

O'

o~ X
"3-

o
X

<
z
XX̂
3"

DO
oo

oo

X <
z

O'

X
<
z

XXX
3G

04

O' O'
O'3 XX

<
z

<
Z
<
z

<
z oo"

<
z

C r'1 oo3
oc

04

°
o’
O'

O;
SO

X 04o
oo

3 o XT
T
O'
04
XGX -f

-r

X G
X

04

X
TX
3-

*
X

O'

04

3"

OO

30
X
O'

3
O'
O' X

o- Q Q X
-J 3

O'
O'

O'
04
OO

_
Q

— O'
oo3

<
z 2

O'
O'
©
oo

oX
O'

3
X
tr

O- X
00

O'

'T

O'X
X

<
Z
G
04

X
04X
04

<
Z

G
OOGX

<
z

O'

G <
z

<
z O'

O'
<
Z

XG3
GXX

X
O'X

<
Z
G <
z
<
z
XX <
Z

!jj =

S'

<
Z

<
z

OO
O'

sO
O'

O'
3-
O'

O'

O'

o
s
04 3

o
O'

Xo
r-
r-

O'X <
z

O' G
0
04

<
z

X
r i

r i

<
z

3-
Os
O'

<
z

04G
O'
oX
Xo

3
G

oo

O'

oo <
z
<
z
<
z
<
z
G
oo

<
z

Table

1

(cont).

Marine

Sediment

(<

(reported

as

if

three

figures

were

sii

Laboratory

No.

0

1
e

o

2
o

6
Z
&
o

oX

b
so

~g>

c

c_

c

”>v
E
OX
Q.
X

X
c.

e

E

o
c

X
E

£>

o

o

c
c
X
a.

o
co

s

o
c
j~

c

o

o
c

a.

c
rj

O
3

S’
o
%

gX

o
o

2X
E
C3

3

c
X

E
O

J-

c
O
>-.

Q.

o
JJ

E
X
Q.
C

E
U

£X

O
E

E

O
3

O
E
X

o
c
rjX
E

O

T
E
X

O
-s
E
2
o
3

nr
o
E
X

o
E
O

E
2
o
3

o'
N
E
OX

o
E
OX
E

O
3

X
o
E
X

E
o

2
o

X
LZ3
O
E
X

E
X

O

X
C3

O
EOX

O
EOX
E

O

X
3
O
E
X

EO

Q.

o'

EOX

o

a

T

X

u
E
rj

e-
o
c_

O
E
O

c_

-p

X.

o'
E
O
E

C
JJ
>v

o.

S
DO

oN
E
X

o
Eo
s>
C3

X
E
C3

CO

E
X
-5

o
o
E
3
a

X
d”

E
X
5

E

u
T3

E
2

E

O
E
X
33

E

E
X
D.
O
X
o

oX

o
E
X
C_
o
X
o
E
X

o
EOXa
o
X
o
E

X
oX
cl
C5
E

,9- £

> ^
0 •-

Z x
is E—

1 «*

c '-5

cs ao

i '§

II X



(reported

as

if

three

figures

were

significant)

O O

NA=Not

analyzed;

DL=Detection

limit;

No

value

in

space=nothing

reported

by

lab:

Bolded

values

were

not

used

in

the

calculation

of

the

consensus

statistics



median 86.8

I

os
Bf
O’ O Os

Pi
27.7

I
54.8

I

Bf
CO
0

bT
in

CO
Os
CN

-t
CO 0!

SO
48.7

I

Os
co
sO 440

I
00
1O

1
sezi

!

OO
CN

0
OO
r- O

OO

O
CO
CO

CO
OO 00

sO 00

in

1
SC
9I
|

OO
r-~ r-

sO

CO

SO
XX

OO
OsX

JC

CO

<o co

OO

00
r-

r-~

00

us

Values

dry

mass)

1
std

dev

|
O
bt
in

Os
Bf

cnO 00
Bf r-

CN O Br-

os
CN

O'

Bf
<o

sO

co

«n
00
CO

in
r-~

OO
•n

SO
in

so
Bf

Os
CO
c

1

<n

r-
CN
r

O^
r-

Bf
Bf
r-

co
Os 2 OO

Bf
CO

CN
sO
CO CN

sO
Os

n
•n
so

Bf
co

CN
CN

nl
CN
co

r~
co

co

X
CO
CO

O)
Os
co CO

CN
co
CN

x,X

Consens (ng/g

mean

|
Bf

O'
1

m
r 1

cn

O
r-

0
00

s
0
c

0 r

in
cn

CO

0n
0
in

00

O'

inO
CN

<n

bT

OO

so

0
sO
OO

CN

NT

O
Ml

5
O

0
M
3
0
c

CO0 S
Bf

Bf

so
O'

OO
CO
CO

00 Bf
OO

O
O

OO
CO Bf

OO

OO
so
00

CO
CO
in

r-
r

so

in

in OO

CN
so
r-

Bf
O
SO

Os

r-
<n
OO

OsO
CO

Bf
CO

X
OS

CO
Bf
*n

00
Cl

co
co

cn
Os

SO
*f

OsX 0
00
co

<
Z

<
Z

<
Z

<
Z Os

Bf
O
00

CO

0-

OO
CN

O
co sO

Os
r-O Os

in
co
Bf

r-~
Os
CO

0
~t
so

r-O
Pi

CO
r~
co
Bf

r-

Os
co

OO
IN
co

CO
in

so
r-

O
Bf Os

OO

CO

CN

co
co

r-

Bf

co
CN
OO

<
Z

<
z

<
Z

<
Z

coOO
CN

in E
r-

CN
co

co

O
co

O in
Os
CN

CO
CN

<
Z

<
z

<
z

<
z

<
z

<
Z

<
Z

<
Z

<
z

<
z

<
Z
<
z

<
Z
<
z

<
z
<
z
<
Z

<
z

<
z

<
Z

<
z

<
Z

<
Z

<
z

<
Z

<
z

<
Z

<
z

<
z

<
z

<
Z

<
z

<
Z

<
z

<
Z

<
Z

<
Z

OO
Bf"
Os

.

co
sO
CO Pi

00
Bf

00 00
Br-

os
V

Br-

os

00
bf0

.

sO
c
CN

Os
CO
bT

0
sO Bf

OO
sO

00

Bf
O
V

0
so

Os
Bf
CO

00
Br-

os
.

OS
r-
sO
Bf

0
inO

0
Os
r

CN

0
r-

00 Bf
SO
so

so

co

CO
O'
sO

SO
Os
Os

CN
r-
co

0
c
00
CN

0
co
OO

co

Os

0 r-
00
CO

00X
co

0

CN

00
Os

0
00
0
r 1

C
1

CO

r-~

0X

cc

XX
O 2 00 co

Bf
CN

<
Z

<
Z

<
Z

<
Z

co
CO

OOm
r-
co
CO

OO <
z
<
Z

<
z
<
Z

r-

00

CO

CO

CO OO
CN

OO
r-l

00
00

r~~
sO
Os

0
CO
co

r-O
00

CO
sO
OO

co
Os
Bf

OO 0
r-

O
sO
co

co
SO <

Z
<
z

<
z

<
Z

r-

Os

r-

X
0
•n
co

X0

^ Pi

(£

O'

CO

O
Os

CO
sd

Os
*f
Ol

0
r-

sO

O
O'

sd
CO

p
<n
00

OO
r~
cn

CO
O'
CN

OO r-
Os
r~-

co

in

CO
sd
co

OS
Os'

SO

0 O r- CO
X
CO

O
r-

0
01
r-

0
Bf
Os

co
coO
O
f"
Bf

CN
Bf r-

r-
sO

CO
Bf

m

CO
'X.

O
co
Bf

O
CO OO Bf

CO
OS

00
00

Os

Bf

CO
CO
Bf 2

CN

OO Bf

L.‘

•O OO

0J>

C

Q
Z

Q
Z

<
z

<
Z

<
z

<
Z

<
Z

<
z

<
Z

<
Z

<
Z

<
Z

<
Z

<
Z
<
z
<
Z
<
z
<
Z
<
Z
<
z

<
Z

<
Z

<
Z

<
Z

<
z

<
Z

<
z

<
Z

<
Z

<
z

<
z

<
z

<
z

<
z

<
Z

<
z

<
z

<
Z

<
Z

<
Z

*o
0/

00
V

s6
CO

00
OO
CO

sO

r-’
in

in0
in
co
00
V

in
CO
00
V

•n
co
00
V
<
z

in
co
OO
V

in
co
00
V

in
co
00
V

in
co
00
V

in
CO
00
V

in

00
V

in
co
00
V

<
z

in
CO
X
V

in
CO
00
V

>n
co
00
V

sO
sO
co

sO
Bf-

co
Os 0

Bf

in
co
00
V

00
CO
'X.

r-~
Bf

n
co
OO
V

Bf

O
sO

O Bf
sO

<
z

Bf

CO

in
co

V

in
CO
00
V

<
z

Os
Os

Bf

<n
co

V

•n
CO
OO
V

CB

£ 'O

< 01

co0 Os O
-C
cn

<
Z

co

co
<
Z

<
z

<
Z

<
z

CN

bT
P

co
CN

OO
sO

<
z
<
z

<
Z
<
z

Bf
sO
co

O
Os

r-
r-~-

CN
CO

CO
CN
co
CN

OO
in
CO

t-~O
CO

r-
00
-f

r-

«n

Bf
c
CN

OO
CN

so
OsO

r-m
Bf

r-
r-
r-
IT,

Os
O

r-
co
CO

<
z

<
Z

<
z

<
z

O
Os

O
BfX
OO
Bf

r-
X

3

> ĉn
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APPENDIX A Instructions Sent to Laboratories

Interlaboratory Analytical Comparison Study to Support Deepwater Horizon Natural Resource

Damage Assessment

Intercomparison Exercise: Marine Sediment QA10SED01
Description of Materials and Instructions

Intercomparison Exercise Materials:

Each of the three jars contains approximately 19 g (wet basis) of Marine Sediment QA10SED01. This

wetted sediment was prepared from material collected from the northeastern section of the US coast

and then freeze-dried, ground sieved, and radiation-sterilized. This material was not 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 1941b Organics in Marine Sediment are recommended.

This material can be obtained from the NIST Standard Reference Materials Program ($652/50 g (dry-

mass basis). See the following link for information on ordering on-line: https://www-

s.nist.gov/srmors/view_detail.cfm?srm= 1 94 1 B.

Storage of Materials:

Marine Sediment Material. The Marine Sediment QA10SED01 material should be stored in the dark at

temperatures of -15 °C or lower. If only a portion of the contents of ajar 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 QA10SED01 and SRM 1941b using your laboratory's and/or

program's analytical protocols, for the concentrations (mass/mass [dry-mass basis]) of the parent

polycyclic aromatic hydrocarbon (PAEI) compounds, alkylated PAH compounds, and biomarkers

currently being determined in your laboratory. A target list of compounds are presented in the

following Table; however, participants do not need to quantify all of these compounds and can add

additional compounds when reporting data.

The percentage of water in Marine Sediment QA10SED01 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 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 Marine Sediment QA10SED01, you should thaw the sample in the jar and then stir or otherwise

mix it thoroughly.
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You should analyze three samples of Marine Sediment QA10SED01 and at least one or more samples

ofSRM 1941b using your protocol for marine sediment samples. If time allows, we are asking that

you analyze one sample of Marine Sediment QA10SED01 and one sample of SRM 1941b 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 analytes quantified in each

of the three replicates of the Marine Sediment QA10SED01 and of SRM 1941b. Report results in units

of ng/g dry-mass 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 QA10SED01

.

If you know that a target or non-target compound is interfering (coeluting) with the determination of a

target analyte, please identify this issue by qualifying the data and note the data qualifier used at the

bottom of your table of results. 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
<"value"

Other

DL

"Not analyzed", "not determined"

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

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

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

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

The attached file is an EXCEL file, QA10SED01.xls. 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 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 attached file.

Submit your results by September 24, 2010 as an attached file via e-mail to:

michele.schantz@nist.gov
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Further Information:

If you need further information, please contact Michele at the following address or phone numbers:

Michele M. Schantz

NIST
100 Bureau Drive Stop 8392

Gaithersburg, MD 20899-8392

Phone: (301)975-3106

FAX: (301)977-0685
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Table: A- 1 Preliminary List of Analytes of Interest in the Interlaboratory

Analytical Comparison Study to Support Deepwater Horizon Natural Resource

Damage Assessment

PAHs

Naphthalene

Biphenyl

Acenaphthene

Acenaphthylene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo [6] fluorene

Benz[a]anthracene

Chrysene

Triphenylene

Benzo[&]fluoranthene

Benzo[/] fluoranthene

Benzo[/:]fluoranthene

Benzo[a]fluoranthene

Benzo[e]pyrene

Benzo[ur]pyrene

Perylene

Indeno[ 1 ,2,3-o/jpyrene

Benzo [gh i
]perylene

Dibenz[a,/z]anthracene

Alkylated PAFts

1 -Methylnaphthalene

2-Methylnaphthalene

2,6-Dimethylnaphthalene

1 ,6.7-Trimethylnaphthalene

1 -Methylphenanthrene

Cl-Decalins

C2-Decalins

C3-Decalins

C4-Decalins

cis/trans-Decalin

Dibenzofuran

Retene

Benzothiophene

Dibenzothiophene

Naphthobenzothiophene

Cl -Naphthalenes

C2-Naphthalenes

C3-Naphthalenes

C4-Naphthalenes

C 1 -Benzothiophenes

C2-Benzothiophenes

C3-Benzothiophenes

C4-Benzothiophenes
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Table (cont.)

Cl-Fluorenes

C2-Fluorenes

C3-Fluorenes

C 1 -Phenanthrenes/anthracenes

C2- Phenanthrenes/anthracenes

C3- Phenanthrenes/anthracenes

C4- Phenanthrenes/anthracenes

C 1 -Diberrzothiophenes

C2-Dibenzothiophenes

C3-Dibenzothiophenes

C4-Dibenzothiophenes

C 1 -Fluoranthenes/pyrenes

C2-Fluoranthenes/pyrenes

C3-Fluoranthenes/pyrenes

C4-Fluoranthenes/pyrenes

C 1 -Naphthobenzothiophenes

C2-Naphthobenzothiophenes

C3-Naphthobenzothiophenes

C4-Naphthobenzothiophenes

Cl -Chrysenes

C2-Chrysenes

C3-Chrysenes

C4-Chrysenes

Biomarkers

Carbazole

1 7a(FI)-22,29,30-Tisnorhopane

1 7a(H),2
1
P(H)-30-Norhopane

17a(H),21(3(H)-Hopane

aaa 20R-Cholestane

aPP 20R-Cholestane

aPP 20R 24S-Methylcholestane

aaa 20R 24R-Ethylcholestane

aPP 20R 24R-Ethylcholestane

17a(H),2 iP(H)-22R-Homohopane

17a(FI),2ip(H)- 22S-Homohopane
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Appendix B

Summary of Method Information Provided by the Participating Laboratories
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Lab #

PAHs Calibration Curve

Instrument Phase Dimensions # points range*

1 GC/MS DB-17MS film 4 varied by compound

2 GC/MS-SIM DB5

30m x 0.25mm. 0.25|jm

film 7 (10-4000) ng/mL

3 GC/MS DB-5.625 20m x 0. 18mm, 0.36pm 5 (5-80) ng/uL

4 #3 DB5MS 30m x 0.25mm, 1pm film 8 (1-80) mg/L

5 MSD7 ZB-MS-5si 60m x 0.25mm, 0.25pm 6 (0. 1 - 4.0) ug/mL

6 GC/MS DB-5 30m x 0.25mm, 0.25pm 4 (10 - 500) ng/mL

7 GC/MS-SIM ZB-5MS
30m (+5m guard) x

0.25mm, 0.25pm film 10 (2.0 - 2000) ng/ml

8

Agilent7890

15915 ZB-5MSi

60m x 0.25mm, 0.25pm

film 6 (0.02-0.80) ug/mL

9 GC/MS
5% phenylmethyl

silicone 25m x 0.2mm, 0.33pm film 5 (15-700) ng/ml

10 Hp 5973 DB-5 60m x 0.25mm, 0.25pm 6 (0. 1 - 4.0) ug/mL

11 MSME5975

5%
phenylpolydimeth

ylsiloxane

60m x 0.25mm, 0.25pm

film 6 (0.1 -4.0) ppm

12

GC/MS
7890A ZB5MSi

60m x 0.25mm, 0.25pm

film 6 (0.1 -4.0) ug/L

13 GC/MS HP 5 MS 30m x 0.25mm, 0.25pm 5 (0.05-20) ppm
14 GC/MS DB5 30m x 0.25mm, 0.25pm 8 (4 - 1000) ng/mL

15 GC/MS

5%PHENYL-
95%

DIMETHYLPOL
YSILOXAN

60m x 0.25mm, 0.25pm

film 6 (0.1,0.2,0.5, 1,2,4) ppm
16 GC-MS DB-5 60m x 0.25mm, 0.25pm 7 (-0.01 to 7) ng/uL

17 6890/5973

5%
phenylpolydimeth

ylsiloxane

60m x 0.25mm, 0.25pm

film 6 (0.1 - 4) ug/mL

18 HM MS3 ZB-MS-5si 60m x 0.25mm, 0.25pm 6 (0.1 - 4.0) ug/mL

19

Agilent

5975C

MSD/7890A

GC
HP-5MS, 19091

S

433

30m x 0.25mm, 0.25pm

film 7 (0.2 - 50) ug/mL

20 GC/MS HP-5MS 30m x 0.25mm, 0.5pm film 5 (2 - 50) ug/mL

21 GC/MS 20m x 0. 18mm, 0. 14pm 6 (0.5 - 100) pg/uL

22 SEA016 ZB-MS-5Si 60m x 0.25mm, 0.25pm 6 (0. 1 - 4.0) ug/mL

23 GC/MS

5% diphenyl /

95% dimethyl

polysiloxane

60m x 0.25mm, 0.25pm

film 6 (130 - 50,000) ug/L

24 GC/MS DB5 30m x 0.25mm, 0.25pm 6 (0.02-4) ng/uL

25

GC/MS
HP5972 HP-5MS

60m x 0.25mm, 0.25pm

film 5

(20, 100, 250, 500,1000)

ng/mL

26 LR GC/MS RTX-5 30m x 0.25mm, 0.25pm 5 (50-5000) ng/mL

27 NT8 (HP)

ZB-5msi

(proprietary) 30m x 0.25mm, 0.5pm film 6 0.1 - 10

28 GC/MS DB-5 60m x 0.25mm, 0.25pm 7 (0.015 - 10.5) ng/uL

29 GC/MS-SIM ZB-5

60m x 0.25mm, 0.25pm

film 7 (10-20,000) ng/mL

30 GC/MS ZB-5MS 30m x 0.25mm, 0.25pm 10 (2-2000) ppb

31 GC/MS SIM DB5MS 30m x 0.25mm, 0.5pm film 8 (0.01-7.0) ug/mL

32

HP
6890/5973 DB-17 (J&W)

60m x 0.25mm, 0.25pm

film 6 (2 - 3500) ng/g

33 Agilent DB-5 30m x 0.25mm, 0.25pm 9 3-7500

*Note - units are those provided by laboratory
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Lab #

Alkylated PAH Calibration Curve

Instrument Phase Dimensions # points range*

1 GC/MS
DB-17MS/

proprietary

60m x 0.25mm, 0.25 (jm film;

20m x 0. 1 8mm, 0. 1 0pm film 4 varied by compound

2

GC/MS-

SIM DB5 30m x 0.25mm, 0.25pm film 7 ( 1 0-4000) ng/mL

3 GC/MS DB-5.625 20m x 0. 1 8mm, 0.36pm film 5 (5-80) ng/uL

4 #3 DB5MS 30m x 0.25mm, 1pm film 8 (1-80) mg/L

5 MSD7 ZB-MS-5si 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

6 GC/MS DB-5 30m x 0.25mm, 0.25pm film 4 (10 - 500) ng/mL

7

GC/MS-

SIM ZB-5MS

30m (+5m guard) x 0.25mm,

0.25 pm film 10 (2.0 - 2000) ng/ml

8

Agilent7890

15915 ZB-5MSi 60m x 0.25mm, 0.25pm film 6 (0.02-0.80) ug/mL

9 GC/MS

5%
phenylmethyl

silicone 25m x 0.2mm, 0.33pm film 5 (15-700) ng/mL

10 Hp 5973 DB - 5 60m x 0.25mm, 0.25pm film 6 (0. 1 - 4.0) ug/mL

11 MSME5975

5%
phenylpolydime

thylsiloxane 60m x 0.25mm, 0.25pm film 6 (0.1 -4.0) ppm

12

GC/MS
7890A ZB5MSi 60m x 0.25mm, 0.25pm film 6 (0.1 -4.0) ug/L

13 GC/MS HP 5 MS 30m x 0.25mm, 0.25pm film 3 to 5 (0.05-10) ppm
14 GC/MS DB5 30m x 0.25mm, 0.25pm film 8 (4 - 1000) ng/mL

15 GC/MS

5%PHENYL-
95%

DIMETHYLPO
LYSILOXAN 60m x 0.25mm, 0.25pm film 6 (0.1,0.2,0. 5, 1,2,4) ppm

16 GC-MS DB-5 60m x 0.25mm, 0.25pm film 7 (-0.01 - 7) ng/uL

17 6890/5973

5%
phenylpolydime

thylsiloxane 60m x 0.25mm, 0.25pm film 6 (0.1 - 4) ug/mL

18 HM MS3 ZB-MS-5si 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

19

Agilent

5975C

MSD/7890A

GC
HP-5MS,

1 909 1 S-433 30m x 0.25mm, 0.25pm film 7 (0.2 - 50) ug/mL

20 GC/MS HP-5MS 30m x 0.25mm, 0.5pm film 5 (2-50) ug/mL

21 GC/MS 20m x 0.18mm, 0.14pm film 6 (0.5 - 100) pg/uL

22 SEA016 ZB-MS-5Si 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

23 GC/MS

5% diphenyl /

95% dimethyl

polysiloxane 60m x 0.25mm, 0.25pm film 6 (130 -25,000) ug/L

24 GC/MS DB5 30m x 0.25mm, 0.25pm film 6 (0.02 - 4) ng/uL

25

GC/MS
HP5972 HP-5MS 60m x 0.25mm, 0.25pm film 5

(20, 100, 250,

500,1000) ng/mL

26 LR GC/MS RTX-5 30m x 0.25mm, 0.25pm film 1 2000

27 NT8 (HP)

ZB-5msi

(proprietary) 30m x 0.25mm, 0.5pm film 6 0.1 to 10

28 NA NA NA NA NA

29

GC/MS-

SIM ZB-5 60m x 0.25mm, 0.25pm film 7 ( 1 0-20,000) ng/mL

30 GC/MS ZB-5MS 30m x 0.25mm, 0.25pm film 10 (2-2000) ppb

31 GC/MS SIM DB5MS 30m x 0.25mm, 0.5pm film 8 (0.01-7.0) ug/mL

32

HP

6890/5973 DB-17 (J&W) 60m x 0.25mm, 0.25pm film 6 (0.8 - 1 000) ng/g

33 Agilent DBS 30m x 0.25mm, 0.25pm film 6 10-5000

*Note - units are those provided by laboratory
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Biomarkers Calibrat on Curve

Lab # Instrument Phase Dimensions # points range*

1 GC/MS DB-17MS 60m x 0.25mm, 0.25pm film 4 varied by compound

2

GC/MS-

SIM DBS 30m x 0.25mm, 0.25pm film 7 (10-4000) ng/mL

3 NA NA NA NA NA
4 NA NA NA NA NA
5 MSD7 ZB-MS-5si 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

6 GC/MS DB-5 30m x 0.25mm, 0.25pm film 3 (100 - 500) ng/mL

7 NA NA NA NA NA

8

Agilent789

0/5975 ZB-5MSi 60m x 0.25mm, 0.25pm film 6 (0.02-0.80) ug/mL

9 GC/MS

5%
phenylmethyl

silicone 25m x 0.2mm, 0.33pm film 5 (10-5000) ng/mL

10 Hp 5973 DB-5 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

11

MSME597
5

5%
phenylpolydime

thylsiloxane 60m x 0.25mm, 0.25pm film 6 (0. 1-4.0) ppm

12

GC/MS
7890A ZBSMSi 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/L

13 NA NA NA NA NA

14 GC/MS DBS 30m x 0.25mm, 0.25pm film 6

Varies - used NIST

2266 diluted 1:200,

1:100, 1:40, 1:20, 1:10,

1:4

15 GC/MS

5%PHbN Y L-

95%
DIMETHYLPO
LYSILOXAN 60m x 0.25mm, 0.25pm film 6 (0.1, 0.2,0.5, 1,2,4) ppm

16 GC-MS DB-5 60m x 0.25mm, 0.25pm film 7 (-0.01 to 7) ng/uL

17 6890/5973

5%
phenylpolydime

thylsiloxane 60m x 0.25mm, 0.25pm film 6 (0.1 - 4) ug/mL

18 HM MS3 ZB-MS-5si 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

19

Agilent

5975C

MSD/7890

A GC
HP-5MS,

1 909 1 S-433 30m x 0.25mm, 0.25pm film 7 (0.2 - 50) ug/mL

20 GC/MS HP-5MS 30m x 0.25mm, 0.5pm film 5 (2 - 50) ug/mL

21 NA NA NA NA NA
22 SEA016 ZB-MS-5Si 60m x 0.25mm, 0.25pm film 6 (0.1 - 4.0) ug/mL

23 GC/MS

5% diphenyl /

95% dimethyl

polysiloxane 60m x 0.25mm, 0.25pm film 6 (130 - 25,000) ug/L

24 NA NA NA NA NA
25 NA NA NA NA NA
26 LR GC/MS RTX-5 30m x 0.25mm, 0.25pm film 1 (500 - 1 1 500) ng/mL

27 NA NA NA NA NA
28 NA NA NA NA NA

29

GC/MS-

SIM ZB-5 60m x 0.25mm, 0.25pm film 6 (10-1 0,000) ng/mL

30 NA NA NA NA NA
31 GC/MS SIM DB5MS 30m x 0.25mm, 0.5pm film 8 (0.01-7.0) ug/mL

32 NA NA NA NA NA
33 NA NA NA NA NA

•Note - units are those provided by laboratory

53











& cr
u

u u
u

u

a.

g cm

u ^o V
<3 QJ

oo S
? £,

£ &
_U C.

J2 <N

C/i

s &

Z Cl,

j| J
£ &
Q. <L>

« C-

? <N
c/) z:

>

Z T3 U Z CL.

3 <

JD
oo"
T3

^ T3 C.

T? *? « <=T

5 «

-C o- o

^ 0£)

N '"o' V cu

cj ^r

V 5
<N —

I &
o *'

jy .£
D. 2

CQ <L> C OO
CQ <U TD

- «

c
<

U

& < o 5 <n

_2 x> —
i

in' 3o — fc-n -a >»
c • a.
«L> OJ .

i

CQ f T3

U rz

2 ~ -O TD

"9 § 2
O « o
-3 £ =

c3 O O W

.2-

!5

U
a
2

£ CJ CJ

< 03 CQ U, -a





P\1L - IS surrogate uso.1 [nr qi.,in'iM'iMn

Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6

naphthalene naphthalene-d8 d8-naphthalene naphthalene-d8 naphthalene d8 Napthalene- d8 naphthalene-d8

biphenyl biphenyl-dlO d 1 0-acenaphthylene Acenapthene- dlO naphthalene-d8

acenaphthene acenaphthene-dlO d 1 0-acenaphthene acenaphthene-dlO acenaphthalene-d 1

0

Acenapthene- d 1

0

acenaphthene-dlO

acenaphthylene acenaphthene-dlO d 1 0-acenaphthylene acenaphthene-d 1

0

acenaphthalene-d 1

0

Acenapthene- d 1

0

acenaphthylene-d8

fluorene phenanthrene-dlO dlO-fluorene acenaphthene-dlO acenaphthalene-d 1

0

Acenapthene- dlO fluorene-dlO

phenanthrene phenanthrene-dlO dlO-phenanthrene phenanthrene-dlO phenanthrene-dlO Phananthrene- dlO phenanthrene-dlO

anthracene phenanthrene-d 1

0

d 10-anthracene phenanthrene-dlO phenanthrene-dlO Phananthrene- dlO anthracene-dl 0

fluoranthene fluoranathene-dlO d 10- fluoranthene phenanthrene-dlO phenanthrene-dlO Phananthrene- dlO fluoranthene-d 1

0

pyrene pyrene-d 1

0

d 1 0-pyrene chrysene-dl2 chrysene-d 1

2

Chyrsene- 12 pyrene-d 1

0

benzo(bJ fluorene NA NA

benz[a]anthracene B[aJA-dl2 dl 2-benz[aJanthracene chrysene-d 1

2

chrysene-d 12 Chyrsene- 12 benz[ajanthracene-d 1

2

chrysene B[aJA-dl2 d 12-chrysene chrysene-dl2 Chyrsene- 12 chrysene-d 1

2

fnphenylene B[aJA-dl2 NA

benzo[6 Jfluoranthene B[aJP-dl2

d 1
2-

benzo[/>
]
fluoranthene perylene-dl2 perylene-dl2 Chyrsene- 12

benzo[£> Jfluoranthene-

d 1

2

benzol/ Jfluoranthene B[aJP-dl2 NA

benzo[& Jfluoranthene B(aJP-dl2

d 1
2-

benzol^ Jfluoranthene perylene-dl2 perylene-dl2 Chyrsene- 12

benzo [/t
J
fluoranthene

-

dl 2

benzofaj fluoranthene B[aJ P-d 1

2

NA

benzo[eJpyrene B[aJ P-d 1 d 1 2-benzo(aJpyrenc Chyrsene- 12

benzo[£ Jfluoranthene-

d 1

2

benzolaj pyrene B[aJ P-d 1

2

d 1
2-benzo[ a

J
pyrene perylene-dl2 perylene-dl2 Chyrsene- 12 benzo[aJpyrene-d 1

2

perylene perylene-dl2 d 1 2-bcnzo[aJpyrene Chyrsene- 12 benzo[aJpyrene-d 1

2

indenol 1 ,2,3-cdJpyrene B[ghi
J
P-d 2

dl2-indeno[l ,2,3-

cdjpyrene perylene-dl2 perylene-dl2 Chyrsene- 12

indenol * ,2,3-cdJpyrene-

d 1

2

benzo[gh i
J
pery lene B[ghi] P-d 2 dl2-benzolghi]perylene perylene-dl2 perylene-dl2 Chyrsene- 12 benzo[ghiJperylene-d 1

2

dibenz[adijanthracene DB[a,hJA-dI4

d 1
4-

dibenzla,hjanthracene perylene-dl2 perylene-dl2 Chyrsene- 12

dibenz[ajijanthracene-

d 1

4

cis/trans-decalin NA NA

di benzofuran NA perylene-dl2 acenaphthalene-d 1

0

NA acenaphthylene-d8

retene NA NA

benzothiophene NA d8-naphthalene NA

dibenzothiophene fluoranathene-d 1

0

dlO-fluorene Phananthrene- dlO fluorene-dlO

naphthobenzothiophene NA NA
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PAlls - IS/sunogate used for quantitation

Lab 7 Lab 8 Lab 9 Lab 10 Lab 1

1

Lab 12

naphthalene

Naphthalene-d8/Fluorene

dIO Naphthalene-d8 d8-Naphthalene Naphthalene-d8 naphthalene-d8 Naphthalene-d8

biphenyl

NaphthaIene-d8/Fluorene

dIO Naphthalene-d8 dlO-Acenaphthene Naphthalene-d8 naphtha]ene-d8 Acenaphthene-dlO

acenaphthene

Acenaphthene-

d 1 0/Fluorene-d 1

0

Acenaphthene-dlO d 1 0-Acenaphthene Acenaphthene-dlO acenaphthene-d 10 Acenaphthene-d 1

0

acenaphthylene

Acenaphthene-

dlO/Fluorene-dlO Acenaphthene-dIO d 1 0-Acenaphthene Acenaphthene-dlO acenaphthene-d 10 Acenaphthene-d 1

0

fluorene

Acenaphthene-

dl O/Fluorene-d 10 Acenaphthene-dlO dlO-Acenaphthene Acenaphthene-d 1

0

acenaphthene-d 10 Acenaphthene-d 1

0

phenanthrene

Phenanthrene-

d 1 0/Fluoranthene -d 1

0

Phenanthrene-dIO d 1 0-Phenanthrene Phenanthrene-dIO phenanthrene-dlO Phenanthrene-d 1

0

anthracene

Phenanthrene-

d 1 0/Fluoranthene-d 1

0

Phenanthrene-d 1

0

d 1 0-Phenanthrene Phenanthrene-dIO phenanthrene-d 1

0

Phenanthrene-dlO

fluoranthene

Phenanthrene-

d 1 0/Fluoranthene-d 1

0

Phenanthrene-dIO d 1 0-Phenanthrene Phenanthrene-d 1

0

phenanthrene-d 1

0

Phenanthrene-dIO

pyrene

Chrysene-

d 1 2/Fluoranthcne-d 1

0

Chrysene-d 12 dlO-Phcnanthrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

benzo[b] fluorene

Chrysene-

d 1 2/Fluoranthene-d 1

0

Chrysene-d 12 NA

ben/[a]anthracene

Chrysene-d 1 2/Terphenyl-

d 1

4

Chrysene-d 12 d 12-Chrysene Chrysene-d 12 chrysene-d 1

2

Chrysene-d 12

chrysene

Chrysene-d 12/Terphenyl-

d 1

4

Chrysene-d 12 d 12-Chrysene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

tnpheny lene

Chrysene-d 1 2/Terphenyl-

d 1

4

NA NA

benzo[6
]
fluoranthene

Perylene-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 dl 2-Benzo-a-pyrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

benzo [/ J fluoranthene

Perylene-d 1 2Terphenyl-

d 1

4

NA NA

benzo[A:
J
fluoranthene

Perylenc-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 d 1 2-Benzo-a-pyrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

benzo[a] fluoranthene

Perylene-d 1 2Terphenyl-

d 1

4

NA NA

benzolejpyrene

Perylene-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 dl 2-Benzo-a-pyrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

ben/olajpyrene

Perylene-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 d 1 2-Benzo-a-pyrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

pcrylcne

Perylene-d 1 2Terphenyl-

d 14 Chrysene-d 12 dl 2-Perylene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

indeno[ 1 ,2,3-cd]pyrcnc

Perylene-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 d 1 2-Benzo-a-pyrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

benzo[ghiJperylene

Perylene-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 dl 2-Benzo-a-pyrene Chrysene-d 12 chrysene-d 1

2

Chrysene-d 12

dibenz[a,hjanthraccne

Perylene-d 1 2Terphenyl-

d 1

4

Chrysene-d 12 dl 2-Bcnzo-a-pyrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

cis/trans-decalin

Naphthalene-d8/Fluorene

dIO NA NA

dibenzofuran

Accnaphthene-

dlO/Fluorene-dlO Acenaphthene-dlO Acenaphthene-dlO acenaphthene-d 10 Acenaphthene-dlO

retene

Chrysene-

d 1 2/Fluoranthene-d 1

0

NA NA

benzothiophene

Naphthalene-d8/Fluorene

dIO NA NA

dibenzothiophene

Phcnanthrene-

d 1 0/Fluoranthene-d 1

0

Acenaphthene-dlO d 1 0-Phenanthrene Acenaphthene-d 1

0

acenaphthene-d 1

0

Phenanthrene-dlO

naphthobenzothiophene

Chrysene-d 1 2/Terphcnyl-

d 1

4

NA NA
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PAHs - IS/surrogate used for quantitation

Lab 13 Lab 14 Lab 15 Lab 16 Lab 17 Lab 18

naphthalene Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-dS Naphthalene-d8 Napthalene- d8

biphenyl Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

Naphthalene-d8 Acenapthene- d 1

0

acenaphthene Acenaphthene-dl 0 Acenaphthene-d 1

0

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalenc-d 1

0

Acenapthene- dlO

acenaphthylene Acenaphthene-dlO Acenaphthene-dlO

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalene-d 1

0

Acenapthene- dlO

fluorene Acenaphthene-dlO Acenaphthene-d 1

0

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalene-d 1

0

Acenapthene- dlO

phenanthrene Phenanthrene-dlO Phenanthrene-dlO

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-d 10 Phananthrene- d 1

0

anthracene Phenanthrene-dlO Phenanthrene-d 1

0

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-dlO Phananthrene- dlO

fluoranthene Phenanthrene-d 1

0

Chrysene-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-dlO Phananthrene- d 1

0

pyrene Phenanthrene-dlO Chrysene-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl2 Chyrsene- 12

benzo[bJ fluorene Phenanthrene-dlO Chrysene-dl2 NA

benz[a]anthracene Chrysene-dl2 Chrysene-dl2

Chrysene-

d 1 2/Phenanthrene-d 1

0

Chrysene-dl2 Chyrsene- 12

chrysene Chrysene-dl2 Chrysene-dl2

Chrysene-

d 1 2/Phenanthrene-d 1

0

Chrysene-dl2 Chyrsene- 12

tnphenylene Chrysene-dl2 NA

benzo[6 ] fluoranthene Perylene-dl2 Perylene-dl2

Chrysene-

d 1 2/Benzo[aJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

benzol/ Jfluoranthene NA

benzo[£ Jfluoranthene Chrysene-dl2 Perylene-dl2

Chrysene-

d 1 2/BenzolaJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

benzo[aJ fluoranthene Perylene-dl 2 NA

benzo[eJpyrene Perylene-dl2 Perylene-dl2

Chrysene-

d 1 2/BenzolaJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

benzo[a] pyrene Perylene-dl2 Perylene-dl 2

Chrysene-

d 1 2/Bcnzo[aJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

perylene Perylcne-dl2 Perylene-dl 2

Chrysene-

d 1 2/Benzo[aJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

indeno[ 1 ,2,3-cd]pyrene Perylene-dl2 Perylene-dl 2

Chrysene-

d 1 2/Bcnzo[a]pyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

benzo[ghiJperylene Perylene-dl2 Perylene-dl 2

Chrysene-

d 1 2/BenzolaJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

dibenz[a,hjanthracene Perylene-dl2 Perylene-dl 2

Chrysene-

d 1 2/BenzolaJpyrene-d 1

2

Chrysene-dl2 Chyrsene- 12

cis/trans-decalin Naphthalene-d8 Naphthalenc-d8

Fluorene-

d!0/Naphthalene-d8 NA

dibenzofuran Acenaphthene-d 1

0

Acenaphthene-dlO

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalene-d 1

0

NA

retene Chrysene-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA

benzothiophene Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

NA

dibenzothiophene Acenaphthene-d 1

0

Phenanthrene-d 1

0

Fluorene-

d 1 0/Phenanthrene-d 1

0

Acenaphthalene-d 1

0

Phananthrene- dlO

naphthobenzothiophene Chrysene-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA
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PAIIs - IS/surrogalc used for quantitation

Lab 19 Lab 20 Lab 21 Lab 22 Lab 23 Lab 24

naphthalene Naphthalcnc-dlO naphthalene-D8 (IS) Naphthalcne-d8 Napthalene-d8

biphenyl Acenaphthene-dlO Nitrobanzcnc-d5 (S) Naphthalcne-d8 Accnapthcne-dlO

accnaphthcnc Acenaphthenc-dlO Acenaphthene-dlO Acenaplhene-dIO

acenaphthylene Acenaphthene-dlO Naphthalene-d8 Acenapthcne-dIO

fluorene Acenaphthenc-dlO Acenaphthene-dlO Acenapthene-dlO

phcnanthrcnc Phenanthrcne-dIO Accnapthenc-dIO (IS) Phenanthrcne-dIO Phenanthrene-dlO

anthracene Phenanthrcnc-dlO Phenanthrcne-dIO Phenanthrene-dlO

fluoranthene Phenanthrenc-d 1

0

Phenanthrene-dlO Phenanthrene-dlO

pyrene Chrysene-dl2 2-Fluorbiphcnyl (S) Phenanthrene-dlO Phenanthrene-dlO

benzo[bJ fluorene NA

benz(ajanthracene Chrysene-dl2 Phenanthrene-dlO Chrysene-d 12

chrysene Chrysene-dl2 Phenantherenc-d 1 0 ( IS) Chryscne-dl2 Chrysene-d 12

tnphcnylenc Chryscne-dl2 NA

benzo(A Jfluoranthene Pcrylene-dl 2 Chrysene-d 1

2

Chrysene-d 12

bcn/ol/ Jfluoranthene NA

benzol Jfluoranthene Perylene-dl2 Chryscne-dl2 Chrysene-d 12

benzoja
J
fluoranthene NA

bcnzo[eJpyrene Chrysene-d 12 Chrysene-d 12

ben/o [a
J
pyrene Pcrylcnc-dl 2 Chryscne-d 12 Chrysene-d 12

pcrylene Chysene-dl 2 (IS) Perylene-dl 2 Perylene-dl 2

indcno[ 1 ,2,3-cdJpyrcne Perylenc-dl 2 Tcrphenyl-dl 2 (S) Perylcne-dl 2 Chrysene-d 12

benzo(ghiJpcrylene Perylene-dl2 Perylene-dl 2 Chrysene-d 1

2

dibcnz[a,h]anthracene Perylene-dl2 Pcrylene-dl 2 Chrysene-d 12

ci s/trans-decal in NA

dibcnzofiiran Acenaphthenc-dlO NA

rctene NA

benzothiophene NA

dibenzothiophene Phenanthrcnc-dlO Acenaphthene-dl

0

Phenanthrene-dlO

naphthobenzothiophene NA
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PAHs - IS/surrogate used for quantitation

Ub 25 Lab 26 Lab 27 Lab 28 Ub 29 Lab 30

naphthalene

Fluorene-

d 1 0/Phenanthrenc-d 1

0

d8-naphthalene dlO-fluorene Acenaphtene DIO Acenaphthene-d 1

0

Naphthalene-d8

biphenyl

Fluorene-

d 1 0/Phenanthrene-d 1

0

dlO-biphenyl dlO-fluorene Acenaphthene-dlO Naphthalene-d8

acenaphthene

Fluorene-

d 1 0/Phenanthrene-d 1

0

d8-acenaphthylene dlO-fluorene Acenaphtene DIO Acenaphthene-d 10 Acenapthene-dlO

acenaphthylene

Fluorene-

d 1 0/Phenanthrcne-d 1

0

d8-acenaphthylene dlO-fluorene Acenaphtene DIO Acenaphthene-dlO Acenapthene-dlO

fluorene

Fluorene-

d 1 0/Phenanthrene-d 1

0

dlO-phenanthrene dlO-fluorene Acenaphtene DIO Acenaphthene-d 1

0

Acenapthene-dlO

phcnanthrene

Pyrene-d 1 0/Phenanthrene

dlO d 1 0-phenanthrene dlO-fluorene Phenanthrene DIO Acenaphthene-d 1

0

Phenanthrene-d 1

0

anthracene

Pyrene-d 1 0/Phenanthrene

dlO dlO-phenanthrene dlO-fluorene Acenaphthene-dlO Phenanthrene-d 1

0

fluoranthene

Pyrene-d 1 0/Phenanthrenc

dlO d 10- fluoranthene d 10-pyrene Acenaphthene-d 1

0

Phenanthrene-d 10

pyrene

Pyrene-d 1 0/Phenanthrene

dlO d 10- fluoranthene d I 0-pyrene Acenaphthene-d 1

0

Chrysene-dl 2

benzo[bJ fluorene

Pyrene-d 1 0/Phenanthrcne

dlO NA Acenaphthene-d 1

0

benz[a] anthracene

Pyrene-d 1 0/Phenanthrene

dlO dl 2-benzlaJanthracene d 1 2-benzo(a)pyrene Chrysene-dl2 Chrysene-dl 2

chrysene

Pyrene-d 1 0/Phenanthrene

dlO d 12-chrysene d 1 2-benzo(a)pyrene Chrysene-dl2 Chrysene-dl 2

tnphenylene

Pyrene-d 1 0/Phenanthrene

dlO NA Chrysene-dl2

benzo[A J fluoranthene

Benzo(a)pyrene-

d 1 2/Phenanthrene-d 1

0

d 1 2-benzolb]fluoranthene d 1 2-benzo(a)pyrene Chrysene-dl2 Perylene-d 1

2

benzo[/
J
fluoranthene

Benzol a )pyrene-

d 1 2/Phenanthrene-d 1

0

Chrysene-dl2

bcnzo[A: Jfluoranthene

Benzol a )pyrene-

d 1 2/Phenanthrene-d 1

0

d 1 2-benzolk]fluoranthene Chrysene-dl2 Perylenc-dl2

benzofaj fluoranthene

Benzol a )pyrene-

d 1 2/Phenanthrene-d 1

0

NA Chrysene-dl2

benzole Jpyrene

Benzo(a)pyrene-

d 1 2/Phenanthrene-d 1

0

d 1 2-benz.olaJpyrene d 1 2-benzo(a)pyrene Chrysene-dl2 Perylene-d 12

benzo[aJpyrene

Benzola )pyrene-

d 1 2/Phcnanthrcne-d 1

0

d 1 2-benzo[aJpyrene d 1 2-benzo(a)pyrenc Chrysene-dl 2 Perylene-d 12

perylene

Benzola )pyrene-

d 1 2/Phenanthrcne-d 1

0

dl2-perylenc d 1 2-benzo(a)pyrene Chrysene-dl2 Perylene-d 12

indenol 1 ,2,3-cdJpyrene

Benzol a )pyrene-

d 1 2/Phcnanthrene-d 1

0

dl2-indeno[l .2,3-

cdJpyrene d 1 2-benzo(a)pyrene Chrysene-dl 2 Perylene-d 12

benzo[ghi]perylene

Benzo(a)pyrene-

d 1 2/Phcnanthrene-d 1

0

d 1 2-benzo[ghiJperylene d 1 2-benzo(a)pyrene Chrysene-dl 2 Perylene-d 12

dibenz[a,h]anthracenc

Benzol a )pyrene-

d 1 2/Phenanthrene-d 1

0

dl 4-

dibenzla,hjanthracene d 1 2-benzo(a)pyrene Chrysene-dl 2 Perylene-d 12

cis/trans-decalin

Fluorene-

d 1 0/Phenanthrcne-d 1

0

NA Acenaphthene-dlO

dibenzofuran

Fluorene-

d 1 0/Phenanthrcne-d 1

0

NA dlO-fluorene Acenaphthene-dlO Acenapthene-dlO

retene

Pyrene-d 1 0/Phenanthrcne

dlO d 10-fluoranthene d 10-pyrene Acenaphthene-dlO

bcnzothiophenc

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA dlO-fluorene Acenaphthene-dlO

dibenzothiophcne

Pyrene-d 1 0/Phenanthrcne

dlO dlO-phenanthrene dlO-fluorene Acenaphthene-dlO Phenanthrene-d 1

0

naphthobenzothiophene

Pyrene-d 1 0/Phcnanthrcnc

dlO NA d 1 0-pyrene Acenaphthene-dlO
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PAHs - IS/surrogalc used lor quantitation

Lab 31 Lab 32 Lab 33

naphthalene Naphthalenc-d8 napthalene d% dX-Napthalene

biphenyl Accnaphthalenc-d 1

0

biphenely dm d8-Napthalene

acenaphthene Acenaphthalcne-d 1

0

napthalene d% dIOAcenapthene

acenaphthylene Acenaphthalene-d 1

0

napthalene d%
dSAcenapthylene

fluorene Accnaphthalene-d 1

0

acenaphthene d l0
dlOFluorene

phenanthrene Phenanthrene-dlO phenanthrene d l0
dlO-Phenanthrcne

anthracene Phenanthrcne-dIO phenanthrene d
| 0

dIO-Anthracene

fluoranthene Phenanthrene-dlO phenanthrene d Ml d 10-Fluoranthenc

pyrene Chrysene-dl2 pyrene d 12
d 1 0-Pyrene

benzojb] fluorene Chryscne-dl2 benz[a]anthracene d i2

d 1
2-

Benzo(b)fluoranthene

ben/[aj anthracene Chrysene-dl2 benzlajanthracenc d i2
dl 2-Benz(a)anthracene

chrysene Chrysene-dl2 benz[ajanthracenc d )2
dl 2-Chrysene

tnphenylene Chrysene-dl2 benz[a]anthracene d )2
d 12-Chrysene

benzo[6 J fluoranthene Perylene-dl2 benz[ajanthracene d
| 2

d 1
2-

Ben/.o(b)fluoranthene

benzo[/
]
fluoranthene Pcrylene-dl2 benz[ajanthracene d

| 2

dl 2-

Bcnzo(k)fluoranthene

benzo[£ Jfluoranthene Perylene-dl2 benz[a]anthracene d l2

dl 2-

Benzo(k) fluoranthene

benzo[a] fluoranthene Perylene-d 1

2

benzlajanthracenc d )2
d 1 2-Benzo(e)pyrene

benzo[eJpyrenc Perylene-dl2 benzlajanthracenc d

\

2
dl 2-Benzo(e)pyrene

benzo[aJpyrene Perylenc-dl 2 benzo[aJpyrene d 12
d 1 2benzo( ajpyrene

perylcne Perylenc-dl 2 perylenec/

1

2
dl 2perylene

indenol 1 ,2,3-cdJpyrene Perylene-d 12

dibenzola,hJanthracene

d 14 d 1 2bcnzo( ghi Iperylene

benzolghi Jpery lene Perylenc-dl 2

dibenzola.hjanthracene

d 14 dl 2benzo(ghi)perylene

dibenzla,hjanthracene Perylene-d 12 d 1 2benzo( ghi Iperylene

cis/trans-decalin Naphthalene-d8 d8-Napthalcne

dibenzofuran Accnaphthalcne-d 1

0

dIOAcenapthene

retene Chrysene-dl2 fluoranthene d
| 0 dl 0-Pyrene

benzothiophenc Naphthalcne-d8 dX-Napthalcne

dibenzothiophene Acenaphthalcne-d 1

0

phenanthrene d
| 0 dIO-Phenanthrene

naphthobenzothiophene Chryscne-dl2
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Alkylated PAHs - IS/surrogatc used for quantitation

Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6

1 -methylnaphthalenc naphtha lene-d8 d8-naphthalene Napthalene- d8 naphthalene-d8

2-methyInaphthalene naphthalene-d8 d8-naphthalene naphthalene-d8 naphthalene_d8 Napthalene- d8 naphthalene-d8

2,6-di mcthytoaphthalene naphthalene-d8 NA naphthalene-d8

1 ,6,7-trimethylnaphlhalene naphthalene-d8 NA acenaphthylene-d8

1 -mcthylphenanthrene phenanthrenc-dlO NA anthracene-dlO

Cl-decalins NA NA

C2-decalins NA NA

C3-decalins NA NA

C4-decalins NA NA

Cl -naphthalenes naphtha lene-d8 Napthalene- d8

C2-naphthalenes naphtha lene-d8 Napthalene- d8

C3-naphthalenes naphtha lene-d8 Napthalene- d8

C4-naphthalenes naphthalene-d8 Napthalene- d8

C 1 -benzothiophenes NA NA

C2-benzothiophcnes NA NA

C3-benzothiophencs NA NA

C4-benzothiophenes NA NA

Cl-fluorcnes phenanthrene-dl 0 Acenapthene- d 10

C2-fluorenes phenanthrene-dlO Acenapthene- dlO

C3-fluorenes phenanthrene-dl 0 Acenapthene- dlO

C 1 -phenanthrenes/anthracencs phenanthrenc-dlO Phananthrene- dlO

C2-phenanthrenes/anthracenes phenanthrene-dl 0 Phananthrene- dlO

C3-phenanthrenes/anthracen es phenanthrene-dlO Phananthrene- dl

0

C4-phenanthrenes/anthracenes phenanthrene-d 1

0

Phananthrene- dl 0

C 1 -dibenzoth iophenes phenanthrene-dlO Phananthrene- dl

0

C2-di benzoth iophenes phenanthrene-dlO Phananthrene- dlO

C3-dibenzoth iophenes phenanthrene-dl 0 Phananthrene- dlO

C4-di benzoth iophenes phenanthrene-dl 0 Phananthrene- dlO

C 1 - fluoranthenes/pyrenes fluoranthene-dlO Chyrsene- 1

2

C2- fluoranthenes/pyrenes fluoranthenc-dlO Chyrsene- 12

C3-fluoranthenes/pyrenes fluoranthenc-dl 0 Chyrsene- 12

C4- fluoranthenes/pyrenes fluoranthene-dl 0 NA

C 1 -naphthobenzothiophenes NA NA

C2-naphthobenzothiophenes NA NA

C3-naphthobenzothiophenes NA NA

C4-naphthobenzothiophenes NA NA

Cl -chrysenes B[a]A-dl 2 Chyrsene- 12

C2-chrysenes B[a]A-dl 2 Chyrsene- 12

C3-chrysenes B[a]A-dl2 Chyrsene- 12

C4-chrysenes B[a]A-dl 2 NA
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Alkylated PAHs - IS/ surrogate used for quantitation

Lab 7 Lab 8 Lab 9 Lab 10 Lab 11 Lab 12

1 -methylnaphthalene

Naphthalene-d8/nuorene

dlO Naphthalene-d8 d8-Naphthalene Naphthalene-d8 naphthalcne-d8 Naphthalene-d8

2-methylnaphthalene

Naphthalene-d8/Fluorene

dlO Naphthalene-d8 d8-Naphthalene Naphtha lene-d8 naphthalcne-d8 Acenaphthene-dlO

2,6-di methylnaphthalene

Naphthalene-d8/Fluorene

dlO Naphthalene-d8 dlO-Acenaphthene Naphthalene-d8 naphthalene-d8 Acenaphthene-dlO

1 ,6,7-trimethylnaphthalene

Naphthalene-d8/Fluorene

dlO Acenaphthene-d 1

0

Acenaphthene-d 1

0

acenaphthene-d 10 Acenaphthene-dlO

1 -methylphenanthrene

Phenanthrenc-

d 1 0/Fluorasnthene-d 1

0

Pbenanthrene-d 1

0

dlO-Phenanthrene Phenanthrene-dlO phenanthrene-dlO Phenanthrene-d 1

0

Cl-decalins

Naphthalene-d8/Fluorene

dlO NA NA

C2-decalins

Naphthalene-d8/Fluorene

dlO NA NA

C3-decalins

Naphthalene-d8/Fluorene

dlO NA NA

C4-decalins

Naphthalene-d8/Fluorene

dlO NA NA

Cl -naphthalenes

Naphthalene-d8/Fluorene

dlO Naphthalene-d8 d8-Naphthalene Naphthalene-d8 naphtbalene-d8 Naphthalene-d8

C2-naphthalenes

Naphthalene-d8/'Fluorene

dlO Naphthalene-d8 dlO-Acenaphthene Naphthalcne-d8 naphthalene-d8 Acenaphthene-dlO

C3-naphthalenes

Naphthalene-d8/Fluorene

dlO Naphthalene-d8 d 1 0-Acenaphthene Naphthalene-d8 naphthalene-d8 Acenaphthene-d 1

0

C4-naphthalenes

Naphthalene-d8/Fluorene

dlO Naphthalene-d8 dl O-Acenaphthene Naphtha lene-d8 naphtbalene-d8 Phenanthrene-d 1

0

C 1 -benzothiophenes

Naphthalene-d8/Fluorene

dlO NA NA

C2-benzothiophenes

Naphthalene-d8/’Fluorene

dlO NA NA

C3-benzothiophcnes

Naphthalene-d8/Fluorene

dlO NA NA

C4-benzothiophenes

Naphthalene-d8/Fluorene

dlO NA NA

Cl-fluorenes

Acenaphthene-

dlO/Fluorene-dlO Acenaphthene-d 10 d 10-Acenaphthene Acenaphthene-d 10 acenaphthene-d 10 Phenanthrene-dlO

C2-fluorenes

Acenaphthene-

dlO/Fluorene-dlO Acenaphthene-d 1

0

d 1 0-Acenaphthene Acenaphthene-dlO acenaphthene-d 1

0

Phenanthrene-dlO

C3-fluorenes

Acenaphthene-

dlO/Fluorene-dlO Acenaphthene-d 1

0

d 1 0-Acenaphthene Acenaphthene-d 1

0

acenaphthene-d 1

0

Phenanthrene-d 1

0

C 1 -phenanthrenes/ anthracenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Phenanthrene-d 1

0

d 1 0-Phenanthrene Phenanthrene-dlO phenanthrene-d 1

0

Phenanthrene-d 1

0

C2-phenanthrenes/anthracenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Phenanthrene-dlO dlO-Phenanthrene Phenanthrene-dlO phenanthrene-dlO Phenanthrene-dlO

C3-phenanthrenes/anthracenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Phenanthrene-d 1

0

dl 0-Phenanthrene Phenanthrene-dlO phenanthrene-<l 1

0

Chrysene-d 12

C4-phenanthrenes7anthracenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Phenanthrene-d 1

0

d 1 0-Phenanthrene Phenanthrene-dlO phenanthrene-dlO Chrysene-dl2

C 1 -dibenzoth iophenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Acenaphthene-d 1

0

d 1 0-Phenanthrene Acenaphthene-d 1

0

phenanthrene-dlO Phenanthrene-dlO

C2-dibenzothiophenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Acenaphthene-d 10 dl 0-Phenanthrene Acenaphthene-dlO phenanthrene-dlO Phenanthrene-dlO

C3-dibenzothiophenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Acenaphthene-d 10 dl 0-Phenanthrene Acenaphthene-dlO phenanthrene-dlO Phenanthrene-d 1

0

C4-di benzoth iophenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Acenaphthene-d 1

0

d 1 0-Phenanthrene Acenaphthene-d 1

0

phenanthrene-d 1

0

Chrysene-d 12

C 1 -fluoranthen es/pyrenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Chrysene-dl2 d 1 0-Phenanthrene Chrysene-d 1

2

chrysene-d 12 Chrysene-d 12

C2- fluoranthenes/pyrenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Chrysene-d 12 d 1 0-Phenanthrene Chrysene-d 12 chrysene-d 12 Chrysene-dl2

C3- fluoranthenes/pyrenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

Chrysene-d 12 dlO-Phenanthrene Chrysene-d 12 chrysene-d 12 Chrysene-d 12

C4- fluoranthen es/’pyrenes

Phenanthrene-

d 1 0/Fluorasnthene-d 1

0

NA d 1 0-Phenanthrene NA chrysene-d 12

C 1 -naphthobenzothiophenes

Chrysene-d 1 2/Terphenyl-

d 1

4

NA NA

C2-nap hthobenzoth i ophenes

Chrysene-d 1 2/Terphenyl-

dl 4 NA NA

C3-naphthobenzothiophenes

Chrysene-d 1 2/Terphen yl -

d 1

4

NA NA

C4-nap hthobenzo th i ophenes

Chrysene-d 1 2/Terphenyl-

d 1

4

NA NA

Cl -chrysenes

Chrysene-d 1 2/Terphen yl-

dl4 Chrysene-d 12 d 12-Chrysene Chrysene-d 12 chrysene-d 12 Chrysene-dl2

C2-chrysenes

Chrysene-d 1 2/Terphen yl-

d 1

4

Chrysene-dl2 d 12-Chrysene Chrysene-<il2 chryscne-d 12 Chrysenc-dl 2

C3-chrysenes

Chrysene-d 1 2/Terphen yl-

dl4 Chrysene-d 12 dl2-Chrysenc Chrysene-d 12 chrysene-d 12 Chrysene-dl2

C4-chrysenes

Chrysene-d 1 2/Terphen yl-

d 1

4

Chrysene-d 12 d 12-Chrysene Chrysene-d 1

2

chrysene-d 12 Chrysene-dl2
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Alkylated PAHs - IS/surrogate used for quantitation

Ub 13 Lab 14 Ub 15 Ub 16 Lab 17 Ub 18

1 -methylnaphthalene Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 Naphthalene-d8 Napthalene- d8

2-methylnaphthalene Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 Naphthalene-d8 Napthalene- d8

2,6-di methylnaphthalene Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

Naphthalene-d8 NA

1 ,6,7-trimethylnaphthalene Acenaphthene-d 1

0

Fluorene-

d 1 0/Acenaphthene-d 1

0

Phenanthrene-dl 0 NA

1 -methylphenanthrene Phcnanthrene-d 1

0

Phenanthrene-d 1

0

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-dlO NA

Cl-decalins Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 NA

C2-decalins Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 NA

C3-decalins Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 NA

C4-decalins Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 NA

Cl -naphthalenes Naphthalene-d8

Fluorene-

d 1 0/Naphthalene-d8 Naphthalene-d8 Napthalene- d8

C2-naphthalenes Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

Naphthalene-d8 Napthalene- d8

C3-naphthalenes Naphthalene-d8 Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

Naphthalene-d8 Napthalene- d8

C4-naphthalenes Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

Naphthalene-d8 Napthalene- d8

C 1 -benzothiophenes Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

NA

C2-bcnzothiophenes Naphthalene-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

NA

C3-benzothiophenes Naphthalenc-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

NA

C4-benzothiophenes Naphthalcne-d8

Fluorene-

d 1 0/Acenaphthene-d 1

0

NA

Cl-fluorenes Acenaphthcne-dl 0 Acenaphthene-d 1

0

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalene-d 1

0

Acenapthene- dlO

C2-fluorenes Acenaphthene-d 1

0

Acenaphthene-d 1

0

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalene-d 1

0

Acenapthene- dlO

C3-fluorenes Acenaphthene-d 1

0

Fluorene-

d 1 0/Acenaphthene-d 1

0

Acenaphthalene-d 1

0

Acenapthene- dlO

C 1 -phenanthrencs/anthracenes Phenanthrene-dlO Phenanthrene-dlO

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-dlO Phananthrene- dlO

C2-phenanthrencs/anthraccnes Phenanthrene-dlO Phenanthrene-dlO

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-d 1

0

Phananthrene- dlO

C3 -phenanthren es/anthracen es Phenanthrene-d 1

0

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-d 1

0

Phananthrene- dl 0

C4-phenanthrenes/anthracenes Phenanthrene-d 1

0

Fluorene-

d 1 0/Phenanthrene-d 1

0

Phenanthrene-dl 0 Phananthrene- dlO

C 1 -dibenzothiophenes Phenanthrene-dlO

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl 2 Phananthrene- dl 0

C2-di benzothiophenes Phenanthrene-dlO

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl 2 Phananthrene- dlO

C3 -di benzoth iophenes Phenanthrene-dlO

Fluorene-

d 1 0/Phcnanthrene-d 1

0

Chrysene-dl 2 Phananthrene- dlO

C4-di benzothiophenes Phenanthrene-d 1

0

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl 2 Phananthrene- dlO

C 1 - fluoranthenes/pyrenes Phenanthrene-dlO Chryscne-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl 2 Chyrsene- 12

C2- fluoranthenes/pyrenes Chrysene-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl 2 Chyrsene- 12

C3-fluoranthenes/pyrenes Chrysene-dl2

Fluorene-

d 1 0/Phcnanthrene-d 1

0

Chrysene-dl 2 Chyrsene- 12

C4-fluoranthenes/pyrenes Chrysene-dl 2

Fluorene-

d 1 0/Phenanthrene-d 1

0

Chrysene-dl 2 NA

C 1 -naphthobenzothiophenes Chrysene-dl2

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA

C2-naphthobenzothiophenes Chrysene-dl 2

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA

C3 -naphthobenzo th iophen es Chrysene-dl 2

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA

C4-naphthobenzothiophenes Chrysene-dl 2

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA

Cl -chrysenes Chrysene-dl 2

Chrysene-

d 1 2/Phenanthrene-d 1

0

Chrysene-dl 2 Chyrsene- 12

C2-chrysenes Chrysene-dl 2

Chrysene-

dl 2/Phenanthrene-d 10 Chrysene-dl 2 Chyrsene- 12

C3-chrysenes Chrysene-dl 2

Chrysene-

d 1 2/Phenanthrenc-d 1

0

Chrysene-dl 2 Chyrsene- 12

C4-chrysenes Chrysene-dl 2

Chrysene-

d 1 2/Phenanthrene-d 1

0

Chrysene-dl 2 NA
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Alkylated PAHs - IS/ surrogate used for quantitation

Lab 19 Lab 20 Lab 2

1

Lab 22 Lab 23 Lab 24

1 -methylnaphthalene Acenaphthene-dlO Naphthalene-d8 Napthalenc-d8

2-methylnaphthalene Acenaphthene-dl 0 naphthalene-D8 (IS) Naphthalene-d8 Napthalene-d8

2,6-dimethylnaphthalene Acenaphthcne-dl 0 Naphthalene-d8 Napthalenc-d8

1 ,6,7-trimethylnaphthalene Nitrobanzene-d5 (S) Acenphthene-dlO Napthalene-d8

1 -methylphenanthrene Phenanthrene-<110 Phenanthrene-dlO Phenanthrene-dlO

Cl-decalins NA

C2-decalins NA

C3-decalins Acenapthene-dl 0 (IS) NA

C4-decalins NA

Cl -naphthalenes Naphthalene-dlO NA

C2-naphthalenes Naphthalcne-dlO 2-Fluorbiphenyl (S) Napthalene-d8

C3-naphthalenes Naphthalene-dlO Naptbalene-d8

C4-naphthalenes Naphthalene-dlO Napthalene-d8

C 1 -benzothiophenes Phenantherene-dlO (IS) NA

C2-benzothiophenes NA

C3-benzothiophenes NA

C4-benzothiophenes Chysene-dl2 (IS) NA

Cl-fluorenes Acenaphthene-dlO Terphenyl-dl2 (S) Acenapthene-dlO

C2-fluorenes Acenaphthene-dl 0 Acenapthene-dlO

C3-fluorenes Acenaphthcne-dl 0 Acenapthene-dlO

C 1 -phenanthrenes/anthracenes Phenanthrene-dlO Phenanthrene-dl 0

C2-phenanthrenes/anthracenes Phenanthrene-dl 0 Phenanthrene-dlO

C3-phenanthrenes/anthracenes Phenanthrene-dl 0 Phcnanthrene-d 1

0

C4-phenanthrenes/anthracenes Phenanthrene-dl 0 Phenanthrene-dlO

C 1 -dibenzothiophenes Phenanthrene-dlO Phenanthrene-dlO

C2-di benzothiophenes Phenanthrene-d 1

0

Phenanthrene-dlO

C3-dibenzothiophenes Phenanthrene-dl 0 Phenanthrcnc-d 1

0

C4-dibenzothiophenes Phenanthrene-dlO NA

C 1 - fluoranthenes/pyrenes Chrysene-dl2 Phenanthrene-dlO

C2- fluoranthen es/pyrenes Chrysene-dl2 NA

C3- fluoranthenes/pyrenes Chrysene-dl2 NA

C4- fluoranthen es/ pyrenes Chryscne-dl2 NA

C 1 -naphthobenzothiophenes NA

C2-naphthobenzothiophenes NA

C3-naphthobenzothiophenes NA

C4- naphth obenzo thiophen es NA

Cl -chrysenes Chrysene-dl2 Chrysenc-dl2

C2-chrysenes Chryscne-dl2 Chrysene-dl2

C3-chrysenes Chrysene-dl2 Chrysene-dl 2

C4-chrysenes Chryscne-dl2 Chrysene-dl2
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Alkylated PAHs - IS/surrogale used for quantitation

Lab 25 Lab 26 Lab 27 Lab 28 Lab 29 Lab 30

1 -methylnaphthalenc

Fluorene-

d 1 0/Phenanthrene-d 1

0

d 1 0-2-methylnaphthalene dlO-fluorene Naphthalene-d8

2-methylnaphthalene

Fluorene-

d 1 0/Phenanthrene-d 1

0

d 1 0-2-methylnaphthalene dlO-fluorene Acenaphthene-dlO Naphthalene-d8

2,6-dimethylnaphthalene

Fluorene-

d 1 0/Phenanthrene-d 1

0

dl 2-2,6-

dimethylnaphthalene dlO-fluorene Acenaphthene-dl 0 Naphthalene-d8

1 ,6,7-trimethylnaphthalene

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA dlO-fluorene Acenaphthene-dlO Naphthalene-d8

1 -methylphenanthrene

Pyrcne-dl O/Phenanthrene

dlO dl O-phenanthrene d 10-pyrene Acenaphthene-dlO Phenanthrene-dlO

Cl-decalins

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA dlO-fluorene Acenaphthene-dlO

C2-dccalins

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA dlO-fluorene Acenaphthene-dlO

C3-dccalins

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA dlO-fluorene Acenaphthene-d 1

0

C4-decalins

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA Acenaphthene-dlO

Cl -naphthalenes

Fluorene-

d 1 0/Phenanthrenc-d 1

0

d 1 0-2-methylnaphthalene dlO-fluorene Acenaphthene-d 1

0

Naphthalene-d8

C2-naphthalenes

Fluorene-

d 1 0/Phenanthrenc-d 1

0

dl 2-2,6-

dimethylnaphthalene dlO-fluorene Acenaphthene-dl 0 Naphthalene-d8

C3-naphthalenes

Fluorene-

d 1 0/Phenanthrene-d 1

0

dl 2-2.6-

di methylnaphthalene dlO-fluorene Acenaphthene-d 1

0

Naphthalene-d8

C4-naphthalenes

Fluorene-

d 1 0/Phenanthrene-d 1

0

dl 2-2,6-

dimethylnaphthalene dlO-fluorene Acenaphthene-dl 0 Naphthalene-d8

C 1 -benzothiophcnes

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA dlO-fluorene Acenaphthene-dlO

C2-benzothiophenes

Fluorene-

d 1 0/Phenanthrcne-d 1

0

NA dlO-fluorene Acenaphthene-dlO

C3-benzothiophenes

Fluorene-

d 1 0/Phenanthrenc-d 1

0

NA dlO-fluorene Acenaphthene-dlO

C4-benzothiophenes

Fluorene-

d 1 0/Phenanthrene-d 1

0

NA Acenaphthene-d 1

0

Cl-fluorenes

Fluorene-

d 1 0/Phenanthrene-d 1

0

d8-acenaphthylene dlO-fluorene Acenaphthene-dl 0 Acenapthene-dlO

C2-fluorenes

Fluorene-

dl O/Phenanthrene-d 10 d8-acenaphthylene dlO-fluorene Acenaphthene-d 1

0

Acenapthene-dlO

C3-fluorenes

Fluorene-

d 1 0/Phenanthrene-d 1

0

d8-acenaphthylene dlO-fluorene Acenaphthene-dlO Acenapthene-dlO

C 1 -phcnanthrenes/anthracenes

Pyrene-dlO/Phenanthrene

dlO dl O-phenanthrene dlO-fluorene Acenaphthene-dlO Phenanthrene-dlO

C2-phenanlhrenes/anthrac enes

Pyrene-dl O/Phenanthrene

dlO d 1 0-fluoranthene dlO-fluorene Acenaphthene-dlO Phenanthrene-dlO

C3-phenanthrenes/anthracenes

Pyrene-dl O/Phenanthrene

dlO d 10-fluoranthene dlO-fluorene Acenaphthene-dl 0 Phenanthrene-dlO

C4-phcnanthrenes/anthracenes

Pyrene-dl O/Phenanthrene

dlO d 10-fluoranthene dlO-fluorene Acenaphthene-d 1

0

Phenanthrene-d 1

0

C 1 -dibenzothiophenes

Pyrcne-dl O/Phenanthrene

dlO dl O-phenanthrene dlO-fluorene Acenaphthene-dlO Phenanthrene-dl 0

C2-dibenzothiophenes

Pyrene-dl O/Phenanthrene

dlO dl O-phenanthrene d 10-fluorene Acenaphthene-dlO Phenanthrene-dlO

C3-dibenzothiophenes

Pyrene-dl O/Phenanthrene

dlO dl O-phenanthrene d 10-fluorene Acenaphthene-dlO Phenanthrene-dlO

C4-dibenzothiophenes

Pyrene-dlO/Phenanthrene

dlO dl O-phenanthrene dlO-fluorene Acenaphthene-d 1

0

Phenanthrene-dlO

C 1 - fluoran thenes/pyrenes

Pyrcnc-d 1 O/Phenanthrene

dlO dl O-fluoranthene d 1 0-pyrene Acenaphthene-d 1

0

Phenanthrene-dl 0

C2-fluoranthenes/pyrenes

Pyrcne-dl O/Phenanthrene

dlO d 10-fluoranthene d 10-pyrene Acenaphthene-dlO Phenanthrene-dl 0

C3- fluoranthenes/pyrenes

Pyrene-dl O/Phenanthrene

dlO dl O-fluoranthene d 10-pyrene Acenaphthene-dlO Phenanthrene-d 1

0

C4- fluoranthenes/pyrenes

Pyrene-dl O/Phenanthrene

dlO d 10-fluoranthene d 1 0-pyrene Acenaphthene-dlO Phenanthrenc-d 1

0

C 1 -naphthoben/othiophenes

Pyrcne-dl O/Phenanthrene

dlO NA d 1 0-pyrene Acenaphthene-dlO

C2-naphthobenzothiophenes

Pyrcne-dl O/Phenanthrene

dlO NA d 10-pyrene Acenaphthenc-d 1

0

C3-naphthobenzothiophenes

Pyrene-dl O/Phenanthrene

dlO NA d 1 0-pyrene Acenaphthene-d 1

0

C4-naphthobenzothiophenes

Pyrcne-dl O/Phenanthrene

dlO NA Acenaphthene-dl 0

Cl -chrysenes

Pyrene-dl O/Phenanthrene

dlO d 12-chrysene dl 2-benzo(a)pyrene Chrysene-dl2 Chrysene-dl2

C2-chrysenes

Pyrenc-d 1 O/Phenanthrene

dlO d 12-chrysene d 1 2-benzo( a )pyrene Chrysene-dl2 Chrysene-dl2

C3-chrysenes

Pyrcne-dl O/Phenanthrene

dlO d 12-chrysene d 1 2-benzo(a)pyrene Chrysene-dl2 Chrysene-dl 2

C4-chrysenes

Pyrene-d 1 O/Phenanthrene

dlO d 12-chrysene dl2-benzo(a)pyrenc Chrysene-dl2 Chrysene-dl2
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Alkylated PAHs - IS/surrogate used for quantitation

Lab 31 Lab 32 Lab 33

1 -methylnaphthalene Naphthalene-d8 napthalene d8-Napthalenc

2-methylnaphthalene Naphthalene-d8 napthalene d s
d8-Napthalenc

2,6-dimethylnaphthalene Acenaphthalene-d 1

0

napthalene d g
d8-l -MeNaphthalene

1 ,6,7-trimethylnaphthalene Acenaphthalene-d 10 d8-l -MeNaphthalene

1 -methylphenanihrene Phenanthrene-dlO d 1 0-Phenanthrene

Cl-decalins Naphthalene-<18 d8-Napihalene

C2-decalins Naphthalene-d8 d8-Napthalene

C3-decalins Naphthalene-d8 d8-Napthalene

C4-decalins Naphthalene-d8 d8-Napthalene

Cl -naphthalenes Naphthalene-d8 d8- 1 -MeNaphthalene

C2-naphthalenes Naphthalene-d8 d8-l -MeNaphthalene

C3-naphthalenes Naphthalene-d8 d8-l -MeNaphthalene

C4-naphthalenes Naphthalene-d8 d8-l -MeNaphthalene

C 1 -benzothiophenes Acenaphthalene-d 1

0

d8- 1 -MeNaphthalene

C2-benzothiophenes Acenaphthalene-d 1

0

d8- 1 -MeNaphthalene

C3-benzothiophenes Acenaphthalene-d 1

0

d8- 1 -MeNaphthalene

C4-benzothiophenes Acenaphthalene-d 1

0

d8- 1 -MeNaphthalene

Cl-fluorenes Acenaphthalene-d 1

0

dlOFluorcne

C2-fluorenes Acenaphthalene-d 1

0

dlOFluorene

C3-fluorenes Acenaphthalene-d 10 dlOFluorene

C 1 -phenanthrenes/anthracenes Phenanthrene-dl 0 d 10-Anthracene

C2-phenanthrenes/anthracenes Phenanthrene-dl 0 d 10-Anthracene

C3-phenanthrenes/anthracenes Phenanthrene-dl 0 d 10-Anthracene

C4-phenanthrenes/anthracenes Phenanthrene-dl 0 d 10-Anthracene

C 1 -dibenzoth iophenes Acenaphthalene-d 1

0

d8-dibenzothiophene

C2-dibenzoth iophenes Acenaphthalene-d 10 d8-dibenzothiophene

C3-dibenzoth iophenes Acenaphthalene-d 1

0

d8-dibenzothiophene

C4-dibenzoth iophenes Acenaphthalene-<i 1

0

d8-dibenzothiophene

C 1 -fluoranthenes/pyrenes Phenanthrene-dl 0 d 10-Fluoranthene

C2- fluoranthenes/pyrenes Phenanthrene-dl 0 d 10-Fluoranthene

C3-fluoranthen es/pyrenes Phenanthrene-dlO d 10-Fluoranthene

C4- fluoranthenes/pyrenes Phenanthrene-dl 0 d 10-Fluoranthene

C 1 -naphthobenzothiophenes Chrysene-dl2

C2-nap hthobenzo thiophenes Chrysene-dl2

C3-nap h thobenzo thi ophenes Chrysene-dl2

C4-naphthobenzothiophenes Chrysene-dl2

Cl -chrysenes Chrysene-dl2 d 12-Chrysene

C2-chrysenes Chrysene-dl2 d 12-Chrysene

C3-chrysenes Chrysene-dl2 d 12-Chrysene

C4-chrysenes Chrysene-dl2 dl2-Chryscnc
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PAHs - Associated % recovery / acceptance ranges

Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6 Lab 7 Lab 8 Lab 9 Lab 10

naphthalene NA
minus 50 to

plus 100 40-120 60-140 30-120 60-140

biphenyl 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

acenaphthene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

acenaphthylene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

fluorene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

phenanthrene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

anthracene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

fluoranthene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

pyrene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

benzo[b]fluorene

minus 50 to

plus 100 40-120 60-140 NA

benz[a]anthracene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

chrysene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

triphenylene

minus 50 to

plus 100 40-120 NA NA

benzo[6 Jfluoranthene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

benzo[/ Jfluoranthene

minus 50 to

plus 100 40-120 NA NA

benzo[/t Jfluoranthene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

benzo[a]fluoranthene

minus 50 to

plus 100 40-120 NA NA

benzo[e]pyrene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

benzo[a]pyrene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

perylene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

indeno[l ,2.3-cdJpyrene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

benzo[ghi]perylene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

dibenz[a,h]anthracene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

cis/trans-decalin

minus 50 to

plus 100 40-120 NA NA

dibenzofuran

minus 50 to

plus 100 40-120 60-140 60-140

retene

minus 50 to

plus 100 40-120 NA NA

benzothiophene 50-120

minus 50 to

plus 100 40-120 NA NA

dibenzothi ophene 50-120

minus 50 to

plus 100 40-120 60-140 30-120 60-140

naphthobenzothiophene

minus 50 to

plus 100 40-120 NA NA
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PAHs - Associated % recovery / acceptance ranges

Lab 11 Lab 12 Lab 13 Lab 14 Lab 15 Lab 16 Lab 17 Lab 18 Lab 19 Lab 20 Lab 21

naphthalene 60 - 140 25-150 70- 130% 60-140

minus 50 to

plus 100

biphenyl 25 - 150 70- 130% 60-140

minus 50 to

plus 100

acenaphthene 60- 140 25 - 150 70- 130% 60-140

minus 50 to

plus 100 70-130

acenaphthylene 60 - 140 25- 150 70- 130% 60-140

minus 50 to

plus 100

fluorene 60- 140 25- 150 70- 130% 60-140

minus 50 to

plus 100

phenanthrene 60- 140 25-150 70 - 130% 60-140

minus 50 to

plus 100

anthracene 60- 140 25 - 150 70- 130% 60-140

minus 50 to

plus 100

fluoranthene 60- 140 25-150 70 - 1 30% 60-140

minus 50 to

plus 100

pyrene 60- 140 25 - 150 70 - 1 30% 60-140

minus 50 to

plus 100

benzo[b]fluorene 25-150

minus 50 to

plus 100 70-130

benz[a]anthracene 60- 140 25- 150 70 - 130% 60-140

minus 50 to

plus 100

chrysene 60- 140 25- 150 70 - 130% 60-140

minus 50 to

plus 100

triphenylene 60-140

minus 50 to

plus 100

benzo[6 Jfluoranthcne 60- 140 25-150 70 - 130% 60-140

minus 50 to

plus 100

benzo[/
]
fluoranthene

minus 50 to

plus 100

benzo[£
]
fluoranthene 60 - 140 25-150 70- 130% 60-140

minus 50 to

plus 100

benzo[a] fluoranthene 25 - 150

minus 50 to

plus 100

benzo[e]pyrene 25-150 70- 130% 60-140

minus 50 to

plus 100

benzo[ a] pyrene 60- 140 25 - 150 70- 130% 60-140

minus 50 to

plus 100

perylene 25 - 150 70- 130% 60-140

minus 50 to

plus 100

indeno[ 1 ,2,3-cd]pyrene 60- 140 25- 150 70- 130% 60-140

minus 50 to

plus 100

benzo[ghi]perylene 60- 140 25- 150 70- 130% 60-140

minus 50 to

plus 100 70-130

dibenz[a,h]anthracene 60- 140 25 - 150 70 - 130% 60-140

minus 50 to

plus 100

cis/trans-decalin 25 - 150 70 - 130%

minus 50 to

plus 100

dibenzofuran 25-150 70- 130% 60-140

minus 50 to

plus 100

retene 25 - 150 70- 130%

minus 50 to

plus 100

benzothiophene i 25-150 70 - 1 30%

minus 50 to

plus 100

dibenzothiophenc 25 - 150 70 - 130% 60-140

minus 50 to

plus 100

naphthobenzothiophene 25-150 70 - 130%

minus 50 to

plus 100

80



PAHs - Associated % recovery / acceptance ranges

Lab 22 Lab 23 Lab 24 Lab 25 Lab 26 Lab 27 Lab 28 Lab 29 Lab 30 Lab 31 Lab 32 Lab 33

naphthalene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

biphenyl 50-150 60-120 50-150 40-120 40-120

-50% to

+100%

acenaphthene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

acenaphthylene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

fluorene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

phenanthrene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

anthracene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

fluoranthene 50-150 60-120 50-150 40-120 40-120

-50% to

+100%

pyrene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

benzo[b] fluorene NA 60-120 40-120 40-120

-50% to

+ 100%

benz [a]an th racene 50-150 60-120 50-150 40-120 40-120

-50% to

+100%

chrysene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

triphenylene NA NA 40-120 40-120

-50% to

+100%

benzo[6 Jfluoranthene 50-150 60-120 50-150 40-120 40-120

-50% to

+100%

benzo[/ Jfluoranthene NA NA 40-120 40-120

-50% to

+ 100%

benzo[£ Jfluoranthene 50-150 60-120 40-120 40-120

-50% to

+ 100%

benzo[aJfluoranthene NA 60-120 40-120 40-120

-50% to

+ 100%

benzofejpyrene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

benzo[aJpyrene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

perylene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

indeno[ 1 ,2,3-cdJpyrene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

benzo[ghiJperylene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

dibenzfadijanthracene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

cis/trans-decalin NA 60-120 40-120 40-120

-50% to

+ 100%

dibenzofuran NA 60-120 50-150 40-120 40-120

-50% to

+ 100%

retene NA 60-120 50-150 40-120 40-120

-50% to

+ 100%

benzothiophene NA 60-120 50-150 40-120 40-120

-50% to

+ 100%

dibenzothiophene 50-150 60-120 50-150 40-120 40-120

-50% to

+ 100%

naphthobenzothiophene NA 60-120 50-150 40-120 40-120

-50% to

+100%
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AlkvlaledPAHs - Associated % recovery / acceptance ranges

minus 50 to plu

2-methylnaphthalei

2,6-dimethylnaphthalei

minus 50 to plus

1 ,6,7-lnmethylnaphthalene

minus 50 to plus

1 -methylphenanlhrene

minus 50 to plus

minus 50 to plu

100

minus 50 to plu

100

minus 50 to plu

Cl -naphthalenes

minus 50 to plu

minus 50 to plu

C3-naphthalenes

minus 50 to plu

C4-naphthalenes

minus 50 to plu

Cl-benzothiopher

minus 50 to plus

C2-benzothiophenes

minus 50 to plus

C3 -benzot hioph ei

minus 50 to plus

C4-benzothiophenes

minus 50 to plus

minus 50 to plus

C 1 -phenanthrenes/anthracenes

minus 50 to plu

C2-phenan threnes/anthracenes

C3-phenanthrene^anthracenes

minus 50 to plu

100

C4-phen an threnes'anthracenes

C 1 -<iibenzothiophenes

minus 50 to plus

C2-diben/oth iophenes

C3 -dibenzoth iophenes

C4-dibe nzoth iophenes

minus 50 to plus

Cl -fluoranthenes/pyrenes

C2-fluoranthenes/pyrenes

minus 50 to plu

C3-fluoranthenes/pyrenes

minus 50 to plu

C4-fiuoranthcnes/pyrenes

minus 50 to plu

C 1 -naphthobenzothiophenes

minus 50 to plu

C2-naphthob enzothiophenes

C3 -nap hthob enzolhiophen es

minus 50 to plu

C4-naphthobenzothiophencs

Cl -chrysenes

C2-chrysenes

minus 50 to plu

minus 50 to plu

C4-chrysenes
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Alkylated?AHs- Associated % recovery ' acceptance ranges

Lab 16 Lab 17 Lab 18 Lab 19 Lab 20 Lab 21 Lab 22 Lab 23 Lab 24 Lab 25 Lab 26 Lab 27 Lab 28 Lab 29 Lab 30 Lab 31 Lab 32 Lab 33

1 -methylnaphihalene
70- 130%

60-140

minus 50 to plus

100 50-150 60-120 50-150 40-120 40-120 -50% to *- 100%

2-methylnaphthalene
70-130%

60-140

minus 50 to plus

100 50-150 60-120 50-150 40-120 40-120 1 r
, !u 10"

2.6-dimethylnaphlhalene
70 - 1 30%

60-140

minus 50 to plus

100 50-150 60-120 50-150 40-120 40-120 -50% to + 100%

1 .6.7-trimethylnaphthalene
70-130%

60-140

minus 50 to plus

100 50-150 60-1 20 50-150 40-120 40-120 -50% to + 100%

1 -methylphenanthrene
70-130%

60-140

minus 50 to plus

100 70-130 50-150 NA 50-150 40-120 40-120 -50% to * 100%

Cl-dccalins

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to + 100%

C2-decalms

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to + 100%

C3-decalins

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to + 100%

C4-decalins

minus 50 to plus

100 NA NA 40-120 40-120 -50% to + 100%

Cl-naphthalencs 60-140

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to + 100%

C2-naphthalenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C3-naphthalenes 60-140

minus 50 to plus

100 70-130 50-150 NA 50-150 40-120 40-120 -50% to + 100%

C4-naphthalenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to + 100%

C 1 -benzothiophencs

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% tot- 100%

C 2-benzothiophenes

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to r 100%

C 3-benzothiophenes

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to r 100%

C4-benzothiopbenes

minus 50 to plus

100 NA NA 40-120 40-120 -50% to +100%

Cl-fluorenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C2-fluorenes 60-140

minus 50 to plus

100 70-130 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C3-fluorenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% tor 100%

C 1 -phenanthrenes/anthracenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to + 100%

C2-phenanthrcnes/anthrac enes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C3-phenanthrenes/anthracenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to + 100%

C4-phenanthrenes/anthracenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C 1 -dibenaothiophates 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to + 100%

C2-dibenzothiophencs 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% tor 100%

C3-dibenzothiophencs 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C4-dibenzoth iophenes 60-140

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to r 100%

Cl -fluoranthenes/pyrenes 60-140

minus 50 to plus

100 50-150 na 50-150 40-120 40-120 -50% to r 100%

C2-fluortnthenes/pyrates 60-140

minus 50 to plus

100 NA NA 50-150 40-120 40-1 20 -50% to r 100%

C3- fluoranthenes/pyrenes 60-140

minus 50 to plus

100 NA NA 50-150 40-120 40-1 20 -50% to • 100%

C4- fluoran thenes/pyrenes 60-140

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to r 100%

C 1 -naphthobenzothiophenes

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to r |00%

C2-naphthobenzothiophenes

minus 50 to plus

100 NA NA 50-150 40-120 40-120 -50% to * 100%

C3- naphthobenzothiophenes

minus 50 to plus

100 NA NA 40-120 40-120 -50% to r 100%

C4- naphthobenzothiophenes

minus 50 to plus

100 NA NA 40-120 40-120 -50% to r 100%

C 1-chrysenes 60-140

minus 50 to plus

50-150 NA 50-150 40-120 40-120 -50% to r 100%

C2-chrysenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C3-chrysenes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%

C 4-chryscnes 60-140

minus 50 to plus

100 50-150 NA 50-150 40-120 40-120 -50% to r 100%
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PAHs -If "representative compound" used for quantitation, list the compound

Lab 17 Lab 21 Lab 25 Lab 33

naphthalene naphthalene NA

biphenyl biphenyl NA

acenaphthene acenaphthene NA

acenaphthylene acenaphthylene NA

fluorene fluorene NA

phenanthrene phenanthrene NA

anthracene anthracene NA

fluoranthene fluoranthene NA

pyrene pyrene NA

benzo[b] fluorene NA

benzfalanthracene benz[a] anthracene NA

chrysene chrysene NA

triphenylene triphenylene Chrysene chrysene

benzo[6 ]fluoranthene benzo[b]fluoranthene NA

benzo[/ ]fluoranthene benzo[k]fluoranthene

benzo[/t
]
fluoranthene benzo[k] fluoranthene NA

benzo[a] fluoranthene benzo[k]fluoranthene benzo[6 Jfluoranthene

benzo[e]pyrene benzo[e]pyrene NA

benzo[a]pyrene benzo[a]pyrene NA

perylene perylene NA

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

benzo[ghi]perylene benzo[ghi]perylene NA

dibenzfa,h]anthracene dibenz[a,h]anthracene NA

cis/trans-decalin NA

dibenzofuran dibenzofuran NA

retene NA

benzothiophene NA

dibenzothiophene dibenzothiophene NA

naphthobenzothiophene NA
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APPENDIX C

Laboratory Notes Submitted with the Data
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Lab Notes

1 Due to higher cone in the QASED sample, chrysene and triphenylene did not separate enough to qunatify individually

QA10SED01 mean stdev rsd

chrysene/tnphenylene 2513 37 1.48%

2 QA10SED01 QA10SED01 QA10SED01

Sample 1 Sample 2 Sample 3 IS/surrogate Associated % recovery

(ng/g dry mas s)(ng/g dry mas s) (ng/g dry mass) used for qunatitation acceptance ranges

benzo(b)naphtho(2,l-d)thiophene 360 356 310 d 10- fluoranthene 50-120

4-methylbiphenyl 67.3 62.9 67.3 dlO-acenaphthenc 50-120

1-ethy Inaphthalene <17 <17 <17 d8-naphthalene 50-120

1,2-dimethylnaphthalene 26.4 24.5 26.6 d 10-acenaphthylcne 50-120

2,3,5-trimcthy Inaphthalene 146 141 136 dlO-acenaphthene 50-120

1-methylfluorene 108 110 98.9 dlO-fluorene 50-120

2-methylphcnanthrene 572 531 436 dlO-phenanthrene 50-120

3,6-dhncthylphenanthrene 398 387 337 dlO-phenanthrene 50-120

2-meth y lfluoranthene 135 456 412 d 10-fluoranthene 50-120

1 SRM-1941b was not available at our laboratory for these analyses. Therefore, we substituted NRC-CNRS HS-6 Marine Sediment as the SRM material.

Data for this SRM, and associated certified concentrations, are included below along with laboratory fortified matrix spike recoveries

Analysis Date: 9/3/10

HS-6 HS-6 HS-6 Laboratory-Fortified

Sample 1 Sample 2 Sample 3 Certified Matrix Spiked

(ng/g dry mass) (ng/g dry mass) (ng/g dry mass] (ng/g) Recoveries

naphthalene 4508 3457 3165 4100 ±1 100 82

biphenyl 411 379 353 NA 112

acenaphthene 131 122 122 230 ±70 97

acenaphthylene 77.1 74.8 75.2 190 ±50 104

fluorene 160 155 152 470 ±120 105

phenanthrene 2990 2846 2827 3000 ±600 104

anthracene 850 778 799 1100 ±400 104

fluoranthene 2984 2908 2915 3540 ±650 105

pyrene 2100 2020 1978 3000 ±600 103

benzfajanthracene 1100 1035 1168 1800 ±300 110

chrysene 2149 2112 2108 2000 ±300 103

benzo[b]fluoranthene 1793 1648 1865 2800 ±600 116

benzo[k]fluoranthene 2074 2186 2085 1430 ±150 100

benzo[e]pyrene 1776 2085 2000 NA 111

benzo[a]pyrene 1295 1351 1456 2200 ±400 101

perylene 307 343 354 NA 110

indeno[l,2,3-cd]pyrene 1479 1448 1514 1950 ±580 86

benzo[ghi]perylene 1561 1478 1602 1780 ±720 103

dibenz[a,h]anthracene 362 388 359 490 ±160 106

benzothiophene 142 130 118 NA 93

dibenzothiophene 213 207 197 NA 95

1-methy Inaphthalene 1701 1421 1261 NA 105

2-meth y Inaphthalene 2696 2155 1906 NA 101

benzo(b)naphtho(2,l-d)thiophene 173 189 177 NA 97

4-methylbiphenyl 119 138 130 NA 111

1-ethy Inaphthalene 176 127 120 NA 90

1,2-dimethylnaphthalene 307 183 161 NA 84

2,3,5-trimethy Inaphthalene 363 456 427 NA 104

1-methylfluorene 106 128 134 NA 113

2-methylphenanthrene 681 636 589 NA 112

3,6-dimethylphenanthrene 135 118 102 NA 115

2-methy lfluoranthene 302 285 270 NA 109
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3 Analysis ofSRM 1941b was not performed.

Samples 1 58 and 167 were extracted in one batch on 9/07/2010. Sample 183 was extracted 9/08/2010.

The concentration range of 5-80 ng/uL for the calibration curve represent on column concentrations.

The range in final reporting concentration is 4000 ng/g dry mass to 320000 ng/g dry mass.

Concentrations reported as <4000 ng/g dry mass represent < quantitation limit.

Values reported below 4000 ng/g dry mass are below the quantitation limit and are considered estimated.

4 T=Reported value is less than the reporting limit (RL). Result is estimated.

We normally extract 25 grams of sample, since less was provided the RLs were raised.

Not enough sample was submitted for TOC analysis.

5 J values will be reported as <100

6 1-methylphenanthrene has an interferent peak

Benzo(k)fluoranthene co-elutes with benzo(b)fluoranthene

Dibenzofuran has an interferent peak

7 * - Analytes coelute and cannot be resolved under the chromatographic conditions used
** - The analytes could not be resolved from the Sulfur interference

** * - Analyte coelutes with one of the other isomers of Benzofluoranthene. Efforts are being made to confirm which isomer it

X - Results may have a high bias due to interference from Sulfur

8 QA10SED01 Sample quantification limits = lOOng/g

SRM 1941b Sample quantification limits = 20ng/g

13 QA10SED01 QAI0SED01 QAI0SED01 SRM 1941b SRM 1941b SRM 1941b

Sample 1 Sample 2 Sample 3 Sample 1 Sample 2 Sample 3 IS/surrogate

(ng/g dry mass)(ng/g dry mass) (ng/g dry mass)(ng/g dry mass)(ng/g dry mass)g/g dry mass) used for qunatitation

1 ,3-dimethylnaphthalene 103 87 63 59 30.0 54 Naphthalene-d8

1 ,5-dimethylnaphthalene 16 14 10 9 5.01 6.92 Naphthalene-d8

1 ,6-dimethylnaphthalene 57 51 40 33 20 28 Naphthalene-d8

2,6/2,7-dimethylnaphthalene 96 83 62 38 21 33 Naphthalene-d8

1 ,4/23-dimcthylnaphthalene 55 47 35 28 15 23 Naphthalene-d8

2,3,5-trime thylnaphtha lene 100 76 59 23 16 19 Acenaphthene-dlO

1-methylfluorene 86 37 50 32 22 26 Acenaphthene-d 10

1 ,8-dimcthylfluorenc 63 46 48 25 31 21 Phenanthrene-dlO

4-methyldibcnzothiophene 239 179 142 42 32 34 Phenan threne-dlO

4,6-dimethyldibenzothiophene 277 199 159 31 26 24 Phenanthrene-dlO

2-methylphenanthrenc 543 454 353 169 142 120 Phenanthrene-dlO

2-methylanthrac ene 123 112 93 104 51 68 Phenanthrene-dlO

3,6-dimethylphenanthrene 368 261 198 46 35 32 Phenanthrene-dlO

2,3-dimethylanthracene 106 80 72 47 45 25 Phenanthrene-dlO

1 -methylfluoranthene 393 248 239 63 60 61 Phenanthrene-dlO

2-methylfluoranthene 587 421 350 112 109 95 Phenanthrene-d 1

0

1-methylpyrene 223 172 157 137 134 66 Phenanthrene-dlO

1 /2-dime thyIbe nzo( a )anthracene 114 89 79 27 25 22 Chrysene-d 12

7/9-dimethyIbe nzo( a )anthracene 436 326 2% 158 148 49 Chrysene-d 12

6,8-dimethylbenzo( a)anthracene 384 273 253 61 57 49 Chrysene-d 12

3 ,9-dimeth y Ibenzo( a )an thracene 101 74 62 11 19 8.91 Chrysene-d 12

14 QA10SED01 Jar 108: Sample showed signs of heterogeneity relative to jars 200 and 202 based on the oil content of the extract.

a 2,6-Dinrthylnaphthalene may be high biased due to coelution with an unknown dimethylnaphthalene isomer.

b 1 ,6,7-Trimethylnaphthalene may be high biased due to coelution with an unknown tnmethylnaphthalene isomer.

c Tnphenylene coelutes with Chrysene in our method.

d Benzo(j)fluoranthene coelutes with Benzo(k)fluoranthene in our method.

16 Other Reported Chrysene concentration equals combined detected Chrysene and Tnphenylene concentration (we do not report them separately ).

Reported Bcnzo[k]fluoranthene concentration equals combined detected Benzo[j]fluoranthene and Benzo[k]fluoranthene concentration (we do not report themseparate

17 NA = Not analyzed for

Other = Matrix interfcrencs precluded identification/quantitation of target analyte

18 Any values under 100 ug/Kg weight weight are below the reporting limit and should either not be reported or reported with qualifiers.

19 Quantitations for 1-Methylphenanthrene, C2-Fluorenes and Cl-Phenanthrenes are not certain due to interference with sulfur peak.

Due to sulfur interference, result for 1-Methylphenanthrene m QA 10SED01 /Sample 2 is uncertain.

No peak found for 1-Methylphenenthrcne m SRM 1941b/Sample 2 due to large sulfur peak.

No C2-Fhiorcnes peaks detected in QA lOSFDOI/Sample 2 due to sulfur interference.

No C2-Fhiorenes peaks found in SRM I941b/Sample 2 due to large sulfur peak.

No Cl-phenanthrenes/anthracenes peaks found in SRM 1941b/Sample 2 due to large sulfur peak.

QA 10SED01 : Method Detection Limit - 75 ng/g; Practical Quantitation Limit - 300 ng/g

SRM 1941b Method Detection Limit -21 ng/g. Practical Quantitation Limit -82 ng/g

The Method Detection Lirrat for each alkyl homologue series is assigned twice the method detection limit of its representative compound used for quantitation.

Bcnzo[6 jfluoranthene and Benzo[k]fluoranthene results reported from Agilent 5973 MSD/6890GC; PhenomenexZB-5MS column, 30m length, 025mm id. 0.50um film thic

Our current procedure uses 30 grams of sediment sample to 1 mL final volume For the first sample ofQA 10SED01 , we tried to use 12 grams, but

determined the 5 xdflution was required due to heavy matrix effects. As a result, 5 grams to 1 mL was used for the remaining two samples.
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23 QA10SED01 QA10SED01 QA 10SED0I SRM 1941b

Batch A Batch B Batch C Batch A

Sample 1 Sample 2 Sample 3 Sample 1

BP/WU BP/WU BP/WU BP/WU
9/23/2010 - 9/24/2 3/2010 - 9/24/2 3/2010 - 9/24/2 3/2010 -9/24/2010

194 173 189

1 A6.7-TETRAMETHYLNAPHTHAU <125 <125 <125 <8.0

2,7-DI-TERT-BUTYLNAPHTHA LENE <125 <125 <125 <8.0

4-M ETHYLBENZOTHIOPHENE <125 147 127 14.3

2,3-DIM ETHYLBENZOTHIOPHENE <125 1920 1680 <8.0

2,3,4-/2,3,6-TRIMETHYLBENZOTHIO <125 <125 <125 8.97

1,3-DIPHENYLBENZ0[C]TH10PHEN1 <125 <125 <125 <8.0

9-N-PROPYLFLUORENE <125 <125 <125 9.72

3-ETHYLPHENANTHRENE 151 210 197 <8.0

1 ,2,5-/ 1 ,2,7-TRIMETHYLPHENA NT ED <125 <125 <125 8.91

9-N-PROPYLPHENANTHRENE <125 <125 <125 <8.0

2-METHYLFLUORANTHENE 138 <125 165 17.8

3-METHYLDIBENZOTHIOPHEN E <125 <125 <125 <8.0

7,8,9, 1 0-TETRA HYDROBENZO[B]NA <125 <125 <125 <8.0

6-ETHYLCHRYSENE <125 <125 <125 <8.0

6-N-BUTYLCHRYSENE <125 <125 <125 <8.0

1-N-BUTYLPYRENE <125 <125 <125 <8.0

l-N-PROPYLPYRENE 147 177 172 12.6

1 ,5-/ 1 ,7-DIM ETHYLPHENANTHRENI 722 950 959 41.1

1,2-DIHYDRO-3,5,8-TRIMETHYLNA

I

415 475 403 21.9

2-ETHYL-6-M EHTYLNAPHTHA LENI <125 <125 <125 <8.0

2 ETHYLNAPHTHALENE <125 <125 <125 <8.0

1,8 DIM ETHYLNAPHTHALENE <125 <125 <‘25 <8.0

6 METHYLCHRYSENE <125 <125 <125 35.3

7.I2DIMETHYLBENZ A ANTHRA <125 <125 <125 <8.0

1 ETHYU^APHTHA LENE <125 <125 <125 <8.0

1,3 DIM ETHYLNAPHTHALENE <125 <125 <125 <8.0

2 ISOPROPYLNAPHTHALENE <125 <125 <125 <8.0

1,2 DIM ETHYLNAPHTHALENE <125 <125 <125 <8.0

2,3,5 TRIMETHYLNAPHTHALEN <125 <125 <125 10.2

1 METHYLFLUORENE <125 <125 <125 <8.0

2 MEHTYLPHENANTHRENE 188 288 277 41.3

1 METHYLPYRENE 290 329 337 22.4

5 METHYLCHRYSENE 1130 1120 1130 73.7

25 <symbol refers to values less than our MDL
The reported value ofchrysene is the sum of chrysene and triphenylene

The reported value ofbenzo(j)fluoranthenc is the sum of bcnzo(k)fluoranthcne and bcnzo(j)fluoranthene

26 "other" = analyte co-elutes with another reported analyte. Triphenylene co-elutes with chrysene, Bcnzo[j]fluoranthene co-elutes wi ih benzo[k]fluoranthene

Dibenz{a,h]anthracene co-elutes with dibenz[a,c]anthracene

27 Recovery Surrogates (added before extraction) % recovery % recovery % recovery % recovery Default limits

d8-naphthalene 54 48 50 41.6 44.4 30-160

dlO-acenaphthene 68 64 62 52.8 56.8 30-160

dlO-phenanthrene 88 80 64 63.6 66.4 30-160

dl2-chrysene 76 72 62 36.4 51.6 30-160

d!2-perylene 70 68 70 26 40.8 30-160

29 1) Surrogates added prior to extraction were used for recovery correction of PAH and Alkylated PAH concentrations only.

2) chrysene is reported as a coelution ofboth chrysene and triphenylene.

3) benzo[k]fluoranthene is reported as a coelution ofboth benzo[j]fluoranthene and benzo[k]fluoranthene.

4) for biomarkers: aaa 20R-Cholestanc

d(3p 20R-Cholestane

0(3(3 20R 24S-Methy Icholestane

ddd 20R 24R-Ethy Icholes tane

a(3p 20R 24R-Ethylcholestane

the laboratory quantifies these as: 5a, 14a(H), 1 7a(H)-20R-Cholestane

5a, 14b(H), 1 7b(H>20R-Cholestane

5a, 14b, 17b-20R-Methy Icholestane

5a, 14a(H),17a(H)-20R-Ethy Icholes tane

5a, 14b(H), 1 7b(H)-20R-Ethy Icholes tane
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32 QAI0SED01 QA10SED01 QA10SED01 SRM 1941b SRM 1941b SRM 1941b

Sample I Sample 2 Sample 3 Sample 1 Sample 2 Sample 3 IS/surrogate

(ng/g dry mass)(ng/g dry mass)(ng/g dry mass)(ng/g dry mass)(ng/g dry mass)g/g dry mas used for qunatitation

1,6-dimethy (naphthalene 209.78 207.92 215.00 9.06 8.91 9.49 napthalene d8

1,2-dimethylnaphthalene 84.71 82.21 92.06 56.46 55.96 57.87 napthalene d8

1 methylphenanthrcne 381.86 364.26 401.45 102.78 98.04 108.05 phenanthrene d 10

3_methylphcnanthrene 763.57 732.14 810.65 205.51 197.06 218.19 phenanthrene dlO

2 methylphenanthrene 611.48 586.76 646.24 164.58 157.93 173.94 phenanthrene d 10

2-methylanthracene 131.77 142.61 151.29 35.46 38.38 40.72 phenanthrene dlO

9 mcthylphenanthrene 447.37 427.10 470.86 120.41 114.95 126.73 phenanthrene dlO

4 H cyclopenta[dcf]phcna 195.02 191.05 207.03 52.49 51.42 55.72 phenanthrene dlO

l,7_dimcthylphenanthrene 568.35 565.58 633.03 152.97 152.23 170.38 phenanthrene dlO

3_mcthylfluoranthrene 389.87 388.64 421.40 104.93 104.60 113.42 fluoranthene d 10

lmethylfluoranthene 209.94 199.56 214.05 56.51 53.71 57.61 fluoranthene dlO

4 methylpyrcne 633.06 618.75 667.23 1 70.39 166.54 179.58 pyrene d 1

2

1 mcthylpyrene 431.88 419.97 456.35 1 16.24 113.04 122.83 pyrene d 12

benzo[ghi]fluoranthenc 380.08 367.35 391.99 102.30 98.87 105.50 benzfa]anthracene d 1

2

benzo[c]penanthrene 333.05 321.32 346.48 89.64 86.48 93.26 benz(a]anthracene d 1

2

cyclopenta[cd]pyrene 39.70 38.41 38.52 10.69 10.34 10.37 benzanthracene d 1

2

3 methylchrysene 286.50 278.94 301.20 77.11 75.08 81.07 benz(a]anthracene d 1

2

6 methylchyrsene 166.01 179.95 175.46 44.68 48.43 47.23 benz(a]anthracene d 1

2

dibcnz[aj]anthracene 180.98 174.02 192.34 48.71 46.84 51.77 dibenzo[a,h]anthracene

dibenz[a,c]anthracene 159.15 152.88 168.60 42.84 41.15 45.38 dibenzo[a.h]anthracene

dibenz[a,h]anthracenc 166.10 159.83 175.72 44.71 43.02 47.30 dibenzo[a,h]anthracene

benzo[b]chrysene 237.59 226.71 254.21 63.95 61.02 68.42 dibenzo[a,h]anthracene

picene 268.28 257.41 280.38 72.21 69.28 75.46 dibenzo[a,h]anthracene

anthanthrene 239.69 238.50 263.02 76.52 64.19 70.79 benzo[ghi]perylene d 1

2

dibenzo[b,k]fluoranthene 294.64 278.97 280.28 102.40 94.63 91.47 benzo[ghi]perylene d 1

2

dibenzo[a,e]pyrene 207.37 226.12 227.17 97.49 84.48 90.76 benzo[ghi]perylene d 12

coronene 265.57 274.62 252.70 99.15 94.62 89.11 benzo[ghi]perylene d 12

dibcnzo[a,h]pyrene 45.79 42.60 43.75 24.41 24.92 22.81 benzo[ghi]pery!ene d 1

2

chrysene/tnphenylene 2334.52 2255.26 2437.49 464.55 484.98 463.25 benz[a]anthracene d 1

2

33 Reported data from GC/MS and GC/MS/MS - The GC/MS data used in the interlaboratory comparison

GC/MS GC7MS GOMS/MS GOMS/MS
QA10SED01 SRM 1941b QA10SED01 SRM 1941b

PAH ANALYSES mean stdev mean stdev mean stdev mean stdev

naphthalene 653 18 906 25 643 18 857 69

biphenyl 127 8 78.2 7.7 151 18 59.3 15.9

acenaphthene 76.6 1.7 31.2 0.3 110 22 36.2
j

4.8

acenaphthylene 199 16 68.6 9.6 442 55 85.8 17.4

fluorene 1 10 3 51.6 0.7 138 7 60.2 6.5

phenanthrene 1587 6 388 2 2209 244 439 59

anthracene 546 20 168 14 856 88 166 26

fluoranthene 4660 79 572 32 4594 251 656 77

pyrene 3837 84 476 9 4500 218 601 59

ben zo[b] fluorene 132 22 57.0 7.4 NA NA
benz[a]anthracene 1500 10 255 12 1476 126 222 29

chrysene 2873 25 392 7 Other Other

tnphenylenc w/ chrysene w/ chrysene Other Other

benzo[6 ]lluoranthene 2010 78 363 38 1609 326 373 20

benzo[/]fluoranthene 2419 68 436 37 Other Other

benzo[A' ]lluoranthene w/ B[j]F w/ B[j]F Other Other

benzo[a]fluoranthenc 235 6 75.6 3.6 NA NA
benzo[e]pyrene 1940 10 308 14 1900 148 293 31

benzo[a]pyrene 1133 25 260 12 825 61 328 21

perylene 473 6 371 46 508 25 412 55

indcno [ 1 ,2,3-cd]py rcne 1443 167 280 52 1513 57 326 24

benzo[ghi]perylene 1520 20 246 15 1672 102 235 28

dibcnz[a,h]anthracene 356 23 73.0 18.6 NA NA
cis/trans-decalin DL DL NA NA
dibenzofuran 261 43 97.3 11.0 NA NA
reten e 853 20 52.1 7.9 NA NA
benzothiophene 38.8 6.0 49.3 0.6 NA NA
dibcnzothiophene 172 3 51.2 3.2 241 15 59.6 5.1
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ForGC/MS method

For GC MS/MS method

chrysene+tripheny lene

33 corn. ALKYLATED PAH ANALYSES GC/MS GC7MS GOMS/MS GOMS/MS
QA10SED0I SRM 1941b QA10SED01 SRM 1941b

mean stdev mean stdev mean stdev mean stdev

1-methylnaphthalene 192 16 127 1 218 12 130 9

2-methylnaphthalene 446 48 260 21 491 15 245 52

2,6-dimethy [naphthalene 269 4 97.1 14.7 404 15 89.8 13.4

1,6,7-trimethylnaphthalene 210 31 36.3 6.7 119 14 22.4 2.4

1-methylphenanthrene 381 6 64.0 1.4 847 96 92.6 2.2

Cl-naphthalenes 495 113 343 33 NA NA
C2-naphthalenes 805 110 374 63 NA NA
C3-naphthalenes 1453 129 323 77 NA NA
C4-naphthalenes 2500 101 301 35 NA NA
Cl-benzothiophenes 130 4 48.4 2.1 NA NA
C2-benzothiophenes 96.2 4.2 42.5 4.6 NA NA
C3-benzothiophenes 207 ii 55.3 22.9 NA NA
C4-benzothiophenes 191 75 27.3 0.4 NA NA
Cl-fluorcnes 435 68 111 14 NA NA
C2-fluorenes 397 40 113 61 NA NA
C3-fluorenes 1640 182 171 50 NA NA
Cl-phenanthrenes/anthracenes 2707 462 377 18 NA NA
C2-phenanthrenes/anthracenes 4373 970 400 73 NA NA
C3-phenanthrenes/anthracenes 3927 428 267 87 NA NA
C4-phenanthrenes/anthracenes 3200 1242 233 85 NA NA
Cl-dibenzothiophenes 531 78 59.4 12.4 NA NA
C2-dibenzothiophenes 1176 228 95.0 21.4 NA NA
C3-dibenzothiophenes 1450 260 97.1 22.2 NA NA
C4-dibenzothiophenes 895 154 56.6 24.6 NA NA
Cl -fluoranthenes/pyrenes 2113 378 272 8 NA NA
C2-fluoranthenes/pyrenes 2233 430 228 29 NA NA

i

C3-fluoranthenes/pyrenes 1457 337 129
..

>3 NA NA
C4-fluoranthenes/pyrenes 1823 427 206 30 NA NA
Cl-chrysenes 2003 387 234 15 NA NA
C2-chrysenes 1517 142 217 16 NA NA
C3-chrysenes mi 208 114 8 NA NA
C4-chrysenes 715 371 50.4 14.5 NA NA

Chrysene and triphenylene measured together as one coeluting peak.

Benzo[j]fluoranthene and benzo[k]fluoranthenc measured together as one coeluting peak.

dibenz[a,h]anthracene and dibenz(a,c]anthracene measured together as one coeluting peak.

2,6- and 2,7-Dimethylnapthalcne measured as one coeluting peak.

benzo[/+£ ]fluoranthene

6262

1535

780

50

465

389
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APPENDIX D

Charts of QA10SED01 and SRM 1941b

Results by Analyte

See Tables 1 through 3 for results reported as <number, detection limit, etc.

For QA10SED01 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 1941b 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)

Note: The numbers added to the charts are the values reported that are off the scale of the

chart.
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Percent Water

90

80

70

60

QA10SED01

Assigned value = 47.8 % s = 2.4 % 95% Cl = 0.8 %
Reported Results: 32 Quantitative Results: 32

50

40

30

20

10 -

0

z = +3

z — +2

z = +1

asg value

Z =-1

z = -2

z = -3

utatjauubitaautdMHMMtd tdBbdtdaMHtd

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV): dashed line: z=±3 (75% from EAV)

Percent Water

6.00

SRM 1941b

Target Value = 2.39 % ;
95% Cl 0.08 %

Reported Results: 9 Quantitative Results: 9

5.00

4.00

3.00

2.00

1.00

0.00

44444

+30%
from Cl

-30%
from Cl

laboratory number

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits

Note - Lab 29 reported % solids (shown above). Their % water for QA1 0SED0 1 was 47.8% with a std dev 0.5% (n=3).
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TOC QA10SED01

Assigned value = 4.34 % s = 1.49 % 95% Cl = 1.46 %
Reported Results: 4 Quantitative Results: 4

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Solid

z = +3

z = +2

z = +1

asg value

z = -1

z — -2

z = -3

HtSHfclfcauUHfclfciBMSdMMMUBbdtdtdMBd

laboratory number

line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

TOC SRM 1941b

Target Value = no target %
Reported Results: 2 Quantitative Results: 2

4.50

4.00

3.50

3.00

2.50

2.00

1 .50

1.00

0.50

0.00 -

laboratory number

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits

Note -Lab 29: % TOC for QA10SED01 - 5.17 % with a std dev 0.14% (n=3) and for SRM 1941b- 3.18 with a std dev 0.02% ( n=3).
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naphthalene

Assigned value

QA10SED01

325 ng/g (dry mass) s = 243 ng/g (dry mass) 95% Cl = 85 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 31

1200

1000

800

600

400

200

z = +3

z = +2
z = +1

asg value

Z =-1

z =-2

z = -3

UHUUatlHaUKIblMHHMahdHHtdUtttdU

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed line:

z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

naphthalene SRM 1941b

Certified Value = 848 ng/g (dry mass)
;
95% Cl 95 ng/g (dry mass)

Reported Results: 28 Quantitate Results: 28

-S?
75)

1400

1200

1000

800

600

400

200

0

:
+30%
from Cl

¥

-30%
from Cl

laboratory number

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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biphenyl QA10SED01

Assigned value = 84.9 ng/g (dry mass) s = 34.4 ng/g (dry mass) 95% Cl = 13.5 ng/g (dry mass)

Reported Results: 30 Quantitative Results: 26

z = +3

z =+2

z = +1

asg value

Z = -1

z =-2

z = -3

UHtatlUbiHaUdiHMddMtdHtdiatdtdbiaiaH

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

biphenyl

120

100

80

60

40

20

SRM 1941b

Reference Value = 74 ng/g (dry mass)
;
95% Cl 8 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 25

+30%
I
from Cl

- -30%

laboratory number

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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acenaphthene QA10SED01

Assigned value = 55.5 ng/g (dry mass) s = 21.0 ng/g (dry mass) 95% Cl = 8.2 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 27 Lab 23 reported 337 ng/g (dry mass)

140

120

100

80

60 -

40

20 -

0

z = +3

z = +2

z = +1

asg value

z — -1

z =-2

z = -3

fcdatdtlfcJHUHUdfcdMHtilMHfcdHbdMtdMHM

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

acenaphthene SRM 1941b

Reference Value = 38.4 ng/g (dry mass)
;
95% Cl 5.2 ng/g (dry mass)

Reported Results: 27 Quantitative Results: 24

60.0

50.0

40.0

30.0

20.0

10.0

0.0

+30%
from Cl

:

-30%
: from Cl

laboratory number

Solid line: value from Certificate of Analysis ; dotted line: 95% confidence limits; dashed line: 30%
from 95% confidence limits
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acenaphthylene QA10SED01

Assigned value = 241 ng/g (dry mass) s = 156 ng/g (dry mass) 95% Cl = 55 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 31

800
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"D

O)
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400 -

300
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z = +3

z = +2

z = +1

asg value

Z =-1

z =-2

z = -3

UHatdUHfciatltltlljblMMaHHHMtlHBtl

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

acenaphthylene SRM 1941b

Reference Value = 53.3 ng/g (dry mass)
;
95% Cl 6.4 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 26
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CT>
C
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u
CO

100
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50

40
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20

10

0

*

+30%
from Cl

-30%
from Cl

laboratory number

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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fluorene QA10SED01

Assigned value = 80.8 ng/g (dry mass) s = 37.2 ng/g (dry mass) 95% Cl = 13.8 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 30 Lab 23 reported 272 ng/g (dry mass)

180

E

-&

a)

160

140
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80

60

40

20

0

z — +3

z = +2

z = +1

asg value

z = -1

z =-2

z = -3

IdCSWttfcafcildSfcitttdMfcdtJlMtdbiHfcdMtlUHM

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

fluorene SRM 1941b

Certified Value = 85 ng/g (dry mass)
;
95% Cl 15 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 26

J)
(/)

CD

E
>
u
U)

140 -

laboratory number

+30%
from Cl

}
95%CI

-30%
from Cl

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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phenanthrene QA10SED01

Assigned value =1160 ng/g (dry mass) s = 350 ng/g (dry mass) 95% Cl = 119 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 33
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laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

phenanthrene SRM 1941b

Certified Value = 406 ng/g (dry mass)
;
95% Cl 44 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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laboratory number

Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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anthracene QA10SED01

Assigned value = 366 ng/g (dry mass) s = 158 ng/g (dry mass) 95% Cl = 55 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 31
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laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

anthracene SRM 1941b

Certified Value = 184 ng/g (dry mass)
;
95% Cl 18 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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from Cl
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Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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fluoranthene QA10SED01

Assigned value = 3623 ng/g (dry mass) s = 941 ng/g (dry mass) 95% Cl = 326 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 33
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laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

fluoranthene SRM 1941b

Certified Value = 651 ng/g (dry mass)
; 95% Cl 50 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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Solid line: value from Certificate of Analysis
; dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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pyrene QA10SED01

Assigned value = 3071 ng/g (dry mass) s = 793 ng/g (dry mass) 95% Cl = 275 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 33
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Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

pyrene SRM 1941b

Certified Value = 581 ng/g (dry mass)
;
95% Cl 39 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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benzo[b]fluorene QA10SED01

Assigned value = 181 ng/g (dry mass) s = 132 ng/g (dry mass) 95% Cl = 78 ng/g (dry mass)

Reported Results: 11 Quantitative Results: 11
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Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

benzo[b]fluorene SRM 1941b
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Reported Results: 11 Quantitate Results: 11

:
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Solid line: value from Certificate of Analysis
;
dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits
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benz[a]anthracene QA10SED01

Assigned value = 1232 ng/g (dry mass) s = 425 ng/g (dry mass) 95% Cl = 147 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 33
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benz[a]anthracene SRM 1941b

Certified Value = 335 ng/g (dry mass)
;
95% Cl 25 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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chrysene QA10SED01

Assigned value = 1839 ng/g (dry mass) s = 559 ng/g (dry mass) 95% Cl = 239 ng/g (dry mass)

Reported Results: 22 Quantitative Results: 22
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line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

chrysene SRM 1941b

Certified Value = 291 ng/g (dry mass)
;
95% Cl 31 ng/g (dry mass)

Reported Results: 19 Quantitative Results: 19
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triphenylene QA10SED01

Assigned value = No target ng/g (dry mass)

Reported Results: 2 Quantitative Results: 2
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line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

triphenylene SRM 1941b

Certified Value = 108 ng/g (dry mass)
; 95% Cl 5 ng/g (dry mass)

Reported Results: 3 Quantitatiwa Results: 3
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chrysene/triphenylene QA10SED01

~o

J3)
O)

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 10 Quantitative Results: 10
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line: z=±2 (50% from EAV): dashed line: z=±3 (75% from EAV)

chrysene/triphenylene SRM 1941b

Target Value = 399 ng/g (dry mass)
;
95% Cl 36 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 8
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benzo[b]fluoranthene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 30 Quantitative Results: 30
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benzo[b]fluoranthene SRM 1941b

Certified Value = 453 ng/g (dry mass)
;
95% Cl 21 ng/g (dry mass)

Reported Results: 25 Quantitati\e Results: 25
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benzo[j]fluoranthene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 4 Quantitative Results: 4
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benzo[j]fluoranthene SRM 1941b

Reference Value = 217 ng/g (dry mass)
;
95% Cl 5 ng/g (dry mass)

Reported Results: 4 Quantitative Results: 4
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benzo[k]fluoranthene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 26 Quantitative Results: 25
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line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

benzo[k]fluoranthene SRM 1941b

Certified Value = 225 ng/g (dry mass)
;
95% Cl 18 ng/g (dry mass)

Reported Results: 22 Quantitate Results: 21
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benzo[a]fluoranthene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 8
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benzo[a]fluoranthene SRM 1941b

Certified Value = 73 ng/g (dry mass)
;
95% Cl 18 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 8
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QA10SED01benzo[j+k]fluoranthene

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 6 Quantitative Results: 6
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Solid line : exercise assigned value (EAV); dotted line: z-±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

benzo[j+k]fluoranthene SRM 1941b

Target Value = 442 ng/g (dry mass)
;
95% Cl 18 ng/g (dry mass)

Reported Results: 5 Quantitati\e Results: 5
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benzo[e]pyrene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 29 Quantitative Results: 29
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line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

benzo[e]pyrene SRM 1941b

Certified Value = 325 ng/g (dry mass)
; 95% Cl 25 ng/g (dry mass)

Reported Results: 27 Quantitative Results: 27
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benzo[a]pyrene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 32
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Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

benzo[a]pyrene SRM 1941b

Certified Value = 358 ng/g (dry mass)
;
95% Cl 17 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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perylene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 29 Quantitative Results: 29
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indeno[1 ,2,3-cd]pyrene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 32
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Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

indeno[1 ,2,3-cd]pyrene SRM 1941b

Certified Value = 341 ng/g (dry mass)
;
95% Cl 57 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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benzo[ghi]perylene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 33 Quantitative Results: 32
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benzo[ghi]perylene SRM 1941b

Certified Value = 307 ng/g (dry mass)
; 95% Cl 45 ng/g (dry mass)

Reported Results: 28 Quantitative Results: 28
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dibenz[a,h]anthracene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 31 Quantitative Results: 26 Lab 5 reported 1 137 ng/g (dry mass)
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dibenz[a,h]anthracene SRM 1941b

Certified Value = 53 ng/g (dry mass)
;
95% Cl 10 ng/g (dry mass)

Reported Results: 25 Quantitati\e Results: 22
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cis/trans-decalin QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 10 Quantitative Results: 4
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cis/trans-decalin SRM 1941b

Target Value = no target ng/g (dry mass)

Reported Results: 10 Quantitative Results: 4 Lab 27 reported 225 ng/g (dry mass)
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dibenzofuran QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 23 Quantitative Results: 21
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retene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 12 Quantitate Results: 10
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Target Value = no target ng/g (dry mass)

Reported Results: 12 Quantitative Results: 9
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benzothiophene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 12 Quantitative Results: 10 Lab 23 reported 1400 ng/g (dry mass)
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benzothiophene SRM 1941b

Target Value = no target ng/g (dry mass)

Reported Results: 11 Quantitative Results: 9
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dibenzothiophene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 30 Quantitative Results: 30 Lab 23 reported 1247 ng/g (dry mass)
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naphthobenzothiophene QA10SED01

Assigned value = 2287 ng/g (dry mass) s = 430 ng/g (dry mass) 95% Cl = 266 ng/g (dry mass)

Reported Results: 9 Quantitativs Results: 6
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naphthobenzothiophene

Target Value = no target ng/g (dry mass)

Reported Results: 9 Quantitative Results: 5
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1 -methylnaphthalene QA10SED01

Assigned value = 95.4 ng/g (dry mass) s = 54.0 ng/g (dry mass) 95% Cl = 21.2 ng/g (dry mass)

Reported Results: 30 Quantitate Results: 25
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2-methylnaphthalene QA10SED01

Assigned value = 225 ng/g (dry mass) s = 149 ng/g (dry mass) 95% Cl = 53 ng/g (dry mass)

Reported Results: 32 Quantitative Results: 30
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Reported Results: 28 Quantitative Results: 27
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2,6-dimethylnaphthalene QA10SED01

Assigned value = 170 ng/g (dry mass) s = 102 ng/g (dry mass) 95% Cl = 41 ng/g (dry mass)

Reported Results: 26 Quantitative Results: 24
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2,6-dimethylnaphthalene

Reference Value = 75.9 ng/g (dry mass)
;
95% Cl 4.5 ng/g (dry mass)

Reported Results: 25 Quantitative Results: 23
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1 ,6,7-trimethylnaphthalene QA10SED01

Assigned value =117 ng/g (dry mass) s = 48 ng/g (dry mass) 95% Cl = 22 ng/g (dry mass)

Reported Results: 18 Quantitative Results: 18
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1,6,7-trimethylnaphthalene SRM 1941b

Reference Value = 25.5 ng/g (dry mass)
; 95% Cl 5.1 ng/g (dry mass)

Reported Results: 16 Quantitative Results: 15
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1 -methylphenanthrene QA10SED01

Assigned value = 250 ng/g (dry mass) s = 77 ng/g (dry mass) 95% Cl = 30 ng/g (dry mass)

Reported Results: 25 Quantitate Results: 25
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Reference Value = 25.5 ng/g (dry mass)
;
95% Cl 5.1 ng/g (dry mass)

Reported Results: 24 Quantitative Results: 19
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Cl-decalins QA10SED01

Assigned value = 25.7 ng/g (dry mass) s = 5.2 ng/g (dry mass) 95% Cl = 5.1 ng/g (dry mass

Reported Results: 8 Quantitative Results: 5 Lab 31 reported 17300 ng/g (dry mass)
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C2-decalins QA10SED01

Assigned value = 50.3 ng/g (dry mass) s = 17.0 ng/g (dry mass) 95% Cl = 14.9 ng/g (dry mass)

Reported Results: 8 Quantitate Results: 5
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C3-decalins QA10SED01

Assigned value = 57.0 ng/g (dry mass) s = 29.4 ng/g (dry mass) 95% Cl = 25.7 ng/g (dry mass)

Reported Results: 8 Quantitati\e Results: 5
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C4-decalins QA10SED01

Assigned value = 97.8 ng/g (dry mass) s = 41.9 ng/g (dry mass) 95% Cl = 36.7 ng/g (dry mass)

Reported Results: 7 Quantitate Results: 5
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Cl -naphthalenes QA10SED01

Assigned value = 205 ng/g (dry mass) s = 135 ng/g (dry mass) 95% Cl = 56 ng/g (dry mass)

Reported Results: 24 Quantitate Results: 22
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C2-naphthalenes QA10SED01

Assigned value = 415 ng/g (dry mass) s = 356 ng/g (dry mass) 95% Cl = 140 ng/g (dry mass)

Reported Results: 26 Quantitative Results: 25 Lab 23 reported 1683 ng/g (dry mass)

1200

1000

-O

CT>

800

600

400

200 -

z = +3

z = +2

z = +1

asg value

Z =-1

z =-2

z = -3

UMfcltatifclfclSUtltdMtdtdatittdfitdbdtdMtdtd

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

C2-naphthalenes SRM 1941b

Target Value = no target ng/g (dry mass)

Reported Results: 24 Quantitative Results: 23

400

350

300

250 i

200

150
j

100
j

50
j

0 UMtatiMutdiafcifcibdMHtsMtatdtaHatdesatd i

laboratory number

Solid line: \aiue from Certificate of Analysis
; dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits

140



C3-naphthalenes QA10SED01

Assigned value = 638 ng/g (dry mass) s = 385 ng/g (dry mass) 95% Cl = 154 ng/g (dry mass)

Reported Results: 26 Quantitative Results: 24
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C4-naphthalenes QA10SED01

Assigned value = 860 ng/g (dry mass) s = 575 ng/g (dry mass) 95% Cl = 235 ng/g (dry mass)

Reported Results: 25 Quantitative Results: 23
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Cl -benzothiophenes QA10SED01

Assigned value = 54.2 ng/g (dry mass) s = 35.8 ng/g (dry mass) 95% Cl = 26.5 ng/g (dry mass)

Reported Results: 10 Quantitative Results: 7
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C2-benzothiophenes QA10SED01

Assigned value = no target ng/g (dry mass)

Reported Results: 10 Quantitative Results: 8 Lab 23 reported 1600 ng/g (dry mass)
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C3-benzothiophenes QA10SED01

Assigned value = no target ng/g (dry mass)

Reported Results: 10 Quantitative Results: 7
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C4-benzothiophenes QA10SED01

Assigned value = 103 ng/g (dry mass) s = 56 ng/g (dry mass) 95% Cl = 45 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 6
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Cl-fluorenes QA10SED01

Assigned \alue = 221 ng/g (dry mass) s = 146 ng/g (dry mass) 95% Cl = 64 ng/g (dry mass)

Reported Results: 24 Quantitative Results: 21 Lab 5 reported 2480 ng/g (dry mass)
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C3-fluorenes QA10SED01

Assigned value =1196 ng/g (dry mass) s = 715 ng/g (dry mass) 95% Cl = 292 ng/g (dry mass)

Reported Results: 25 Quantitative Results: 23
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Cl -phenanthrenes/anthracenes QA10SED01

Assigned value = 1338 ng/g (dry mass) s = 721 ng/g (dry mass) 95% Cl = 277 ng/g (dry mass)

Reported Results: 26 Quantitative Results: 26
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C2-phenanthrenes/anthracenes QA10SED01

Assigned value = 2300 ng/g (dry mass) s = 795 ng/g (dry mass) 95% Cl = 311 ng/g (dry mass)

Reported Results: 26 Quantitate Results: 25
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C3-phenanthrenes/anthracenes QA10SED01

Assigned value = 1845 ng/g (dry mass) s = 744 ng/g (dry mass) 95% Cl = 297 ng/g (dry mass)

Reported Results: 25 Quantitative Results: 24
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C4-phenanthrenes/anthracenes QA10SED01

Assigned value = 1010 ng/g (dry mass) s = 593 ng/g (dry mass) 95% Cl = 242 ng/g (dry mass)

Reported Results: 24 Quantitative Results: 24 Lab 26 reported 4877 ng/g (dry mass)
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Cl -dibenzothiophenes QA10SED01

Assigned value = 338 ng/g (dry mass) s = 112 ng/g (dry mass) 95% Cl = 46 ng/g (dry mass)

Reported Results: 25 Quantitative Results: 23
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C3-dibenzothiophenes QA10SED01

Assigned value = 868 ng/g (dry mass) s = 362 ng/g (dry mass) 95% Cl = 145 ng/g (dry mass)

Reported Results: 24 Quantitati\e Results: 24
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C4-dibenzothiophenes QA10SED01

Assigned value = 533 ng/g (dry mass) s = 211 ng/g (dry mass) 95% Cl = 92 ng/g (dry mass)

Reported Results: 22 Quantitative Results: 20
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Cl -fluoranthenes/pyrenes QA10SED01

Assigned value = 1677 ng/g (dry mass) s = 596 ng/g (dry mass) 95% Cl = 238 ng/g (dry mass)

Reported Results: 26 Quantitative Results: 26
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C2-fluoranthenes/pyrenes QA10SED01

Assigned value = 1575 ng/g (dry mass) s = 655 ng/g (dry mass) 95% Cl = 274 ng/g (dry mass)

Reported Results: 23 Quantitative Results: 23
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C3-fluoranthenes/pyrenes QA10SED01

Assigned value = 811 ng/g (dry mass) s = 341 ng/g (dry mass) 95% Cl = 146 ng/g (dry mass)

Reported Results: 23 Quantitate Results: 22
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C4-fluoranthenes/pyrenes QA10SED01

Assigned value = 762 ng/g (dry mass) s = 522 ng/g (dry mass) 95% Cl = 284 ng/g (dry mass)

Reported Results: 15 Quantitative Results: 13
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Cl -naphthobenzothiophenes QA10SED01

Assigned value = 604 ng/g (dry mass) s = 322 ng/g (dry mass) 95% Cl = 238 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 7
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C2-naphthobenzothiophenes QA10SED01

Assigned value = 719 ng/g (dry mass) s = 371 ng/g (dry mass) 95% Cl = 297 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 6
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C3-naphthobenzothiophenes QA10SED01

Assigned value = 853 ng/g (dry mass) s = 653 ng/g (dry mass) 95% Cl = 523 ng/g (dry mass)

Reported Results: 8 Quantitative Results: 6
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C4-naphthobenzothiophenes QA10SED01

Assigned value = 309 ng/g (dry mass) s = 133 ng/g (dry mass) 95% Cl = 107 ng/g (dry mass)

Reported Results: 7 Quantitative Results: 6
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Cl -B[a]A/chrysenes QA10SED01

Assigned value = 1342 ng/g (dry mass) s = 392 ng/g (dry mass) 95% Cl = 154 ng/g (dry mass)

Reported Results: 25 Quantitate Results: 25
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C2-B[a]A/chrysenes QA10SED01

Assigned value = 956 ng/g (dry mass) s = 311 ng/g (dry mass) 95% Cl = 125 ng/g (dry mass)

Reported Results: 25 Quantitative Results: 24
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C3-B[a]A/chrysenes QA10SED01

Assigned value = 543 ng/g (dry mass) s = 232 ng/g (dry mass) 95% Cl = 102 ng/g (dry mass)

Reported Results: 23 Quantitative Results: 20
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C4-B[a]A/chrysenes QA10SED01

Assigned value = 282 ng/g (dry mass) s = 165 ng/g (dry mass) 95% Cl = 81 ng/g (dry mass)

Reported Results: 22 Quantitative Results: 17
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Carbazoie QA10SED01

Assigned value = 161 ng/g (dry mass) s = 78 ng/g (dry mass) 95% Cl = 51 ng/g (dry mass)

Reported Results: 10 Quantitative Results: 9
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17a(H)-22,29,30-Tisnorhopane QA10SED01

Assigned value = 564 ng/g (dry mass) s = 189 ng/g (dry mass) 95% Cl = 99 ng/g (drymass)

Reported Results: 17 Quantitative Results: 15
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17a(H),21 p(H)-30-Norhopane QA10SED01

Assigned value = 1599 ng/g (dry mass) s = 566 ng/g (dry mass) 95% Cl = 286 ng/g (dry mass)

Reported Results: 15 Quantitative Results: 15
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17a(H),21p(H)-Hopane QA10SED01

Assigned value = 2073 ng/g (drymass) s = 672 ng/g (drymass) 95% Cl = 31 1 ng/g (dry mass)

Reported Results: 18 Quantitati\e Results: 18
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aaa 20R-Cholestane QA10SED01

Assigned value = 703 ng/g (dry mass) s = 325 ng/g (dry mass) 95% Cl = 184 ng/g (dry mass)

Reported Results: 15 Quantitate Results: 12
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app 20R-Cholestane QA10SED01

Assigned value = 379 ng/g (dry mass) s = 99 ng/g (dry mass) 95% Cl = 52 ng/g (dry mass)

Reported Results: 14 Quantitative Results: 14
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app 20R 24S-Methylcholestane QA10SED01

Assigned value = 342 ng/g (dry mass) s = 77 ng/g (dry mass) 95% Cl = 40 ng/g (dry mass)

Reported Results: 15 Quantitative Results: 15 Lab 20 reported 1448 ng/g (dry mass)
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aaa 20R 24R-Ethylcholestane QA10SED01

Assigned value = 351 ng/g (dry mass) s = 62 ng/g (dry mass) 95% Cl = 31 ng/g (dry mass)

Reported Results: 16 Quantitative Results: 15
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app 20R 24R-Ethylcholestane QA10SED01

Assigned value = 515 ng/g (dry mass) s = 159 ng/g (dry mass) 95% Cl = 83 ng/g (dry mass)

Reported Results: 14 Quantitate Results: 14

1000

900

800

700

600

500

400

300

200

100

0

z = +3

z =+2

z = +1

asg value

Z =-1

Z =-2

Z =-3

laboratory number

Solid line : exercise assigned value (EAV); dotted line: z=±1 (25% from EAV); dotted/dashed

line: z=±2 (50% from EAV); dashed line: z=±3 (75% from EAV)

app 20R 24R-Ethylcholestane

Target Value = no target ng/g (dry mass)

Reported Results: 13 Quantitate Results: 11

SRM 1941b

70.0

60.0

50.0 i

<

40.0

30.0
i

20.0 ;

10.0

0.0 I

•-‘-'tiatiuuaatauueMifltdMiiitdatdMtdMiatd (fcWSSfci

laboratory number

Solid line: \alue from Certificate of Analysis
; dotted line: 95% confidence limits; dashed line: 30%

from 95% confidence limits

178



17a(H),2ip(H)-22R-Homohopane QA10SED01

Assigned value = 511 ng/g (dry mass) s = 223 ng/g (dry mass) 95% Cl = 117 ng/g (dry mass)

Reported Results: 14 Quantitate Results: 14
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Appendix E
Participants in the Sediment Interlaboratory Study QA10SED01 in

Alphabetical Order by Organization

Alpha Analytical, Inc.

320 Forbes Blvd

Mansfield, MA 02048

Elizabeth Porta

Analytical Resources, Inc.

4611 S. 134
th

Place, Suite 100

Tukwila, WA 98168-03240

Susan D. Dunnihoo

Axys Analytical Services

2045 Mills Road West

Sydney, B.C Canada

Dale Hoover

Battelle Analytical & Environmental Chemistry Laboratory

397 Washington Street

Duxbury, MA 02332

Kerylynn Krahforst

Center for Laboratory Sciences

2710 North 20
th
Avenue

Pasco, WA 99301

Paul Ioannidis / Jonathon Kon

Columbia Analytical Services (CAS)

9143 Philips Highway, Suite 200

Jacksonville, FL 32256

Joe Wiegel / Karenya Fedele

Columbia Analytical Services (CAS)

1 Mustard Street, Ste. 250

Rochester, NY 14609

Mike Perry

Columbia Analytical Services (CAS)

1317 South 13
th

Avenue

Kelso, WA 98626

Greg Salata / Carl Dyner
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Florida Department of Environmental Protection

2600 Blair Stone Road

Tallahassee, FL 32399-2400

Timothy Fitzpatrick / Liang Lin / S. Reddy

Florida International University

Department of Chemistry and Biochemistry and Southeast Environmental Research

Center (SERC)

3000 NE 151 Street

Biscayne Bay Campus
Marine Science Building MSB 356

North Miami, FL 33181

Piero Gardinali

Michigan Department of Natural Resources and Environment

Bureau of Laboratories

927 Terminal Drive

Lansing, MI 48906

Carol Smith / Bonita Taffe

Mississippi State Chemical Laboratory

310 President’s Circle

Mississippi State, MS 39762

Kang Xia / Gale Flagood

NIST
Boilings Marine Laboratory

33 1 Fort Johnson Road

Charleston, SC 29412

John Kucklick

NIST
100 Bureau Drive, MS 8392

Gaithersburg, MD 20899-8392

Michele Schantz

New York State Department of Health

Biggs Laboratory Room D-539

Wadsworth Center

Empire State Plaza

Albany, NY 12237

Kenneth Aldous
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NOAA/NCCOS/NOS
Chemical Contaminants Research Program

Center for Coastal Environmental Health and Biomolecular Research

331 Fort Johnson Road

Charleston, SC 29412

Ed Wirth

NOAA/NMFS/Alaska Fisheries Science Center

Auke Bay Faboratories

17109 Pt Fena Foop Road

Juneau, AK 99801

Mark Carls / Marie Farsen

Pace Analytical Services, Inc. Minneapolis

1700 Elm Street

Minneapolis, MN 55414

Charity Nowlan

RJ Fee Group, Inc

350 Hochberg Road

Monroeville, PA 15146

Keith Rickabaugh / Alan Fevine

TDI/B&B Faboratories, Inc

1902 Pinon

College Station, TX 77845

Juan Ramirez

TestAmerica Faboratories

900 Fakeside Drive

Mobile, AF 36693

Charles Newton / Eron Schellinger

TestAmerica Faboratories

880 Riverside Parkway

West Sacramento, CA 95605

Karla Buechler / Steven Rogers

TestAmerica Faboratories

2417 Bond Street

University Park, IF 60484

Michael Healy / Garth Swaney
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TestAmerica Laboratories

BP Command Center

1597 Highway 311

Schriever, LA 70395

Bosco Ramirez

TestAmerica Laboratories

777 New Durham Road

Edison, NJ 08817

Ann Gladwell / Mark Acierno

TestAmerica Laboratories

5815 Middlebrook Pike

Knoxville, TN 37921

Tom Yoder/ Bruce Wagner

TestAmerica Laboratories

301 Alpha Drive

RIDC Park

Pittsburgh, PA 15238

Larry Matko / Sharon Bacha

TestAmerica Laboratories

30 Community Drive

Suite 1

1

South Burlington, VT 05403

Bryce Steams

TestAmerica Laboratories

5755 8
th

Street East

Tacoma, WA 98424

Kathy Kreps / Bisrat Tadesse

US Army Engineer Research and Development Center

Environmental Chemistry Branch

3909 Halls Ferry Road

Vicksburg, MS 39180

Anthony Bednar / Patricia Tuminello / Allyson Harrison

USGS Columbia Environmental Research Center

4200 New haven Road

Columbia, MO 65201

David Alvarez

184



University of Iowa, State Hygienic Laboratory

# H 101 OH, 102 Oakdale Campus
Iowa City, Iowa 52242-5002

Michael Wichinan / Terry Cain

Washington State Public Health Laboratories

1610 NE 150
th

Street

Shoreline, WA 98155

Blaine Rhodes
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