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EXECUTIVE SUMMARY

The U.S. Environmental Protection Agency is developing methods for the
chemical analysis of pollutants in wastewater. This report describes the
validation of Revision A of Method 1625 in laboratories which perform
routine analysis of wastewater samples. The report gives the design of the
validation study, the details of preparation of the samples used in the
study, the results of the study, and laboratory performance specifications
determined from the laboratory data using Method 1625A.

Method 1625A is designed to measure semivolatile toxic organic
pollutants in water by gas chromatography-mass spectrometry (GCMS). .The
method employs isotope dilution, a technique in which stable {sotopically
labeled analogues of the pollutants are added to each water sample and
serves to reduce the variability of the analysis and correct for recovery
bias. The method also permits use of internal standard and external
standard analytical techniques, and therefore permits comparison of method
performance by three techniques.

In order to evaluate Method 1625A and to aid in the selection of
contract laboratories for future wastewater analyses, EPA invited 26
laboratories, including EPA regional laboratories and commercial
laboratories, to participate in the Effluent Guidelines Division June 1983
Performance Evaluation. Each laboratory was sent an identical set of
standard solutions and a water sample, plus instructions specifying a series
of 11 calibrations and quantitations to be performed. These standards,
prepared by one central 1aborat6ry, contained known amounts of priority
pollutants and their labeled analogues, and were used for preparation of
calibration, verification, recovery, blank, and aqueous performance
standards. The contents of the water sample, prepared by a central
laboratory, were not revealed to the laboratories. Fourteen laboratories



submitted anmalysis reports.* Three data formats were allowed for
.submission: magnetic tape, a hard-copy version of the magnetic tape format,
or data sheets provided in the instructions. Data submitted on magnetic
tape was extracted by the EPA Sample Control Center (SCC); the remainder of
the submitted data was coded by SRI and then submitted to the SCC for entry.

The data were validated and screened for outlier values to produce a
final data set. This final data set was then analyzed to provide estimates
of the precision and accuracy of Method 1625A. Results of the
interlaboratory validation revealed superior performance of the isotope
dilution technique. The median absolute value of the relative accuracy
taken across all compounds fn the study was improved from 22.3 percent for
the internal standard method to 7.6 percent for isotope dilution, and the
median precision across all compounds was improved from 29.8 percent for
internal standard to 14.3 percent for isotope dilution. Thus isotope
dilution methods were found to be considerably more precise and accurate
than internal standard methods. However, there was also some indication
that isotope dilution requires more care in its application, since the
median proportion of laboratories that could not quantify or could not
detect compounds in the aqueous performance sample rose from 15.4 percent
for the internal standard method to 23.1 percent for the isotope dilution
method. These problems may be expected to diminish as the laboratories gain
expérience with the isotope dilution method, and with increased use of
direct computer submission of data on magnetic media, which should eliminate
transcription and coding as a source of error,

The data from the study were used to develop specifications to be used
in a subsequent revision of Method 1625 and other EPA methods.
Specifications were developed for calibration linearity, initial precision
and accuracy, calibration verification, ongoing accuracy, and absolute and
relative retention time accuracy. These specifications will also be applied
to data received by EPA in its analytical programs.

* One laboratory submitted analyses on two different instruments. These
were treated as separate laboratories for the analysis, for a total of
15 data sets. i
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I INTRODUCTION

In 1976 the U.S. Supreme Court {ssued a consent decree requiring the
U.S. Environmental Protection Agency (EPA) to measure and 1imit 65 compounds
and classes of compounds in discharged waters. The 1ist of 65 was
subsequently refined by EPA to a 1ist of 129 specific parameters termed the
"priority pollutants.” In addition, EPA is responsible for developing
methods for measuring toxic pollutant concentrations in water and other
media. Within EPA's Office of Water, the Effluent Guidelines Division (EGD)
i{s responsible for promulgation of nationwide standards for allowable
concentratfons of these pollutants {n discharges from municipal and
industrial facilities. To support these standards, the Division has been
involved in the development of the latest, state-of-the-art methods of
chemical analysis. Method 1625 employs isotope dilution gas chromatography-
mass spectrometry (GCMS) to measure the concentrations of toxic semivolatile
organic pollutants in water and wastewater. Revision A of Method 1625
permits measurements by isotope dilutfon,. internal standard, and external
standard techniques, and employs a capillary chromatographic column to aid
in resolution of complex mixtures. Isotope dilution methods differ from
previously proposed internal and external standard methods in two important
ways: (1) for each compound to be measured, a specific stable, isotopically
labeled analogue of the compound is used for reference, and (2) this
reference compound is added to each water sample prior to extraction.
Because the reference compound behaves chemically in a way identical to the
pollutant, losses in pollutant concentration during the analysis process are
compensated for by losses in the reference compound. As a result, the true
value of the pollutant is known more accurately when isotope dilution is
used.



With isotope dilution, as with other chemical analysis techniques,
there is an error inherent in every measurement. This error can come from
variations in the analytical conditions (temperature, pressure, flow rate),
from variations in electrical signals, from imprecise operations performed
by the chemist, or from other sources. In order to develop performance
specifications for the method, method performance must be assessed in
laboratories that will use the method. This "interlaboratory" validation is
necessary because results obtainable in a single laboratory do not represent
performance in all laboratories, and specifications resulting from
single-laboratory data often reflect better precision and sometimes reflect
better accuracy than results from laboratories as a group. This fact is
especially true when the laboratory that develops the method determines the
specification, because this laboratory may achieve better performance by
using techniques that are not well documented for the method.
Interlaboratory validation of Method 1625 was one of the objectives of the
study reported here. The other objective was to evaluate laboratories to
determine which laboratories were qualified to perform work for EGD. Those
Taboratories not meeting minimum standards, as determined by specifications
resulting from the validation, would be disqualified from performing EGD
work.

In order to evaluate Method 1625A and to aid in the selection of
contract laboratories for future wastewater analyses, EPA invited 26
laboratories, including EPA regional laboratories and commercial
laboratories, to participate in the June 1983 Performance Evaluation. Each
laboratory was sent an identical set of standard solutions plus one unknown
water sample, and was asked to perform five calibrations and six analyses.
A detailed set of instructions was given to the laboratories, along with a
copy of the method, a 1isting of the data elements to be reported, and a
specification for reporting results on magnetic tape. These documents are
attached as appendices to this report. Also included in the appendices is
the task order for preparation of the performance evaluation standards and
sample.



The 14 laboratories listed in Table I-1 responded to EGD's request for
participation. Data were received in the forms of quantitation reports on
magnetic tape, hard copy of quantitation reports, and data reporting
sheets. The data elements collected were aimed at assessing data quality.
Upon receipt of data from the laboratories, the data elements were entered
into a data base in the IBM computer at EPA's National Computer Center. The
EPA computer was chosen over alternates so that all data would be available
for future use by the Agency. Data were preserved in the state in which
they were received so that editing rules other than those used in this study
can be applied, if required. These data were then verified and cleaned
through editing and error-checking procedures. The verified data were used
to produce the analysis results presented in this report. Because of its
length, a 1isting of the data from this study is not included in this
report. Separate computer listings of the data have been submitted to EPA.

The final data set was used to provide estimates of the preciéion and
accuracy in the interlaboratory validation. The data were also used to
construct quality control limits specified in Method 16258, and to be
applied to quaiity assurance tests for data received by EGD. These limits
are given in the tables in sections III and VI. In some cases, parallel
sets of numbers were generated for analysis by the internal standard
method. These numbers may be used by EPA in setting quality control
specifications for Method 625 for priority pollutants by internal standard.
These numbers are also given in the tables in sections III and VI.

Table I-2 has been provided to assist readers of this report seeking
information on a particular subject. This table provides an added 1ink
between the body of the report and the appendices, so that information on a
given subject can be located easily.



Table I-1
PARTICIPATING LABORATORIES

Radian Corp.

S-CUBED

EMS Laboratories, Inc.

ACUREX Corp.

Envirodyne

Southern Research Institute
IT Analytical Services

Arthur D. Little

Gulf South Research Institute
Environmental Science and Engineering
Shell

Midwest Research Institute
EPA Region Il

EPA Region VII



Table I-2

INFORMATION CONCORDANCE

Reference
Report Method section
Subject page 1625A 16258 Appendix
Accuracy of analysis (median) i1, 47
Calibration
Techniques 21-23
External standard 21 7° 7
Internal standard 22 7 7
Isotope dilution 22 7 7
Linearity 24-26 7 7
Log-Log 26, 34
Compound m/z 13 Tb1 6,7 7Tb1 6,7
Compound number (EDG, CAS, NPDES) 10 Tbl 1,8 Tb1 1,8
Reference 15-16 Tbl 3,4 T7Tb1 3,4
Data
Elements 17 B and E
Formats 17 B and D
Screening 39-45
Kurtosis (FSCREEN) 40° H
Laboratory ranking 39 G
Robust (QSCREEN) 40 H
Description of analyses 9, 11-12 6-14 6-14
Injections for perf. evaluation 9 B
Not detected entries 19
Participating laboratories 3, 4
Submitting results 17
Precision of analysis (median) ii, 48
Retention time outlier labs 70, 71
Specifications
Accuracy
Start-up 56-59 7.10 Tb1 8 J,K,L
On-going 67-69 12 Tbl 8 K
Calibration
Linearity 25-33 7 7
Yerification 60-67 12 Tbl 8
Precision
Start-up 56-59 7.10 Tbl 8 J,K,L
Retention time 70-80 12 Tbl 3,4 H
Standard preparation 10 6 6 c



II STUDY DESIGN

The Effluent Guidelines Division (EDG) June 1983 Laboratory Performance
Evaluation and Interlaboratory Method Validation was designed around the use
of Method 1625A by laboratories performing analysis of water and wastewater
samples. EPA had proposed methods for the analysis of water and wastewater
in the Federal Register in December of 1979. Method 625 is a GCMS method
for the analysis of the priority pollutants in water and wastewater which
closely parallels Method 1625 (see the December 9, 1979 Federal Register for
details of this method). The methods proposed in the Federal Register in
1979 have been validated in the intervening years through interlaboratory
studies. The 1979 proposed methods did not contain quality control/quality
assurance (QA/QC) specifications internal to each method, but a suggested
QA/QC program was given in the proposed method package. Therefore, an
objective of the interlaboratory validation studies for the proposed methods
was to develop performance specifications for the methods, so that the QA/QC
could be stated within each method. In developing isotope dilution methods
for the analysis of pollutants in water, EGD recognized the need to develop
QA/QC specifications for these methods, also. Thus, a major objective of
the work described in this report was to produce performance specifications
for Method 1625A. The specifications resulting from the interlaboratory
evaluation of Method 1625A are explained in detail below, and are developed
in subsequent sections of this report and in the Appendices. The resulting
method which includes these specifications (Method 1625B) is also given in
an Appendix.

Calibration Linearity--used to specify under which circumstances the
response of the GCMS instrument to a given compound would be 1inear, or that
a calibration curve was to be used. Specifications were to be developed for
calibration by isotope dilution, internal standard, and external standard
calibration techniques. The study design included the requirement to



calibrate the instrument by injecting the pollutants at concentrations of
10, 20, 50, 100, and 200 ug/m. along with the labeled compounds at a
constant concentration of 100 ug/mL.

Calibration Verification--used to periodically verify that the GCMS
instrument remains in calibration. Specifications were to be developed to
measure the allowable deviation from a single point on the calibration
curve. The study design required that the laboratory verify calibration of
the GCMS {instrument by analyzing the 100 ug/mL calibration solution after
the instrument has been calibrated.

Retention Time Precision--used to aid in the {dentification of a
pollutant, and to determine that sufficient time would be allowed for
separation of pollutants in complex mixtures. Specifications were to be
developed for the absolute retention time of the internal standard, for the
relative retention time of each labeled compound to the internal standard,
and for the relative retention time of each pollutant to its labeled
analogue. The study design required each laboratory to report the retention
time for each compound in every analysis performed.

Initial Precision and Accuracy, and On-going Accuracy--used to
determine that the laboratory could perform analyses of the pollutants and
labeled compounds in a reagent water matrix. Specifications were to be
developed for the precision and recovery of four replicate analyses of
100 ug/L samples of the pollutants and labeled compounds in reagent water,
and for periodic single analyses of a reagent water sample contajning all
pollutants and labeled compounds at this concentration. (Because of the
necessity to allow for the simultaneous test of a large number of compounds
in Method 1625A, the specifications were subsequently modified to permit two
sets of four analyses for the initial precision and accuracy test, and one
set of two analyses for the on-going accuracy test. The details of these
modifications are given later in this report.) The study required that each
laboratory spike and analyze a single reagent water sample containing all
pollutants and labeled compounds at this concentration.



NOTE: The use of a fixed concentration (100 ug/L) and of a reagent water
matrix (rather than an actual wastewater matrix) was based on the rationale
that laboratory performance is best quantified by repetitive analysis of the
same sample under the same analysis conditoons.

Labeled Compound Recovery--used to assess that the method would perform
properly on any particular sample tested. A specification was to be
developed for the permissable range of recovery for each labeled compound
from each sample. The 'study design used the recovery for labeled compound
from the reagent waters under test to develop this specification.

NOTE: The application of specffications developed from reagent water data
to actual wastewater samples was based on the rationale that treated
wastewaters behave very similar to reagent water, that wastewaters which did
not behave similarly to reagent water would be diluted with reagent water so
that they would (see section 15 of Method 1625A or B), and that data
obtained on wastewaters which did not behave similarly to reagent water
after dilution could not be reported for regulatory complfance purposes (see
section 15 of Method 16258B). ’

The Performance Evaluation was implemented by requiring a series of 11
injections 1nto a GCMS {nstrument by each laboratory. The purposes of the
11 injections were for calibration, calibration verification, measurement of
the performance response ratfo,* and analysis of extracts of a standard, a
blank, and a sample of unknown composition. Further detafls of the 11
injections are given by the method description, attached to this report as
Appendix A, and the "Instructions for Preparation and Analysis of
Performance Evaluation Samples,” attached as Appendix B. The 11 injections
were to simulate the steps a laboratory would take when applying the method
to analysis of water samples; i.e., the laboratory would first obtain
spectra of the pollutants and labeled compounds, then calibrate, then
analyze samples. Perfodic calibration verification would be used to show

*
Ratio of peak area for the compound to peak area for the labeled compound.



that instrument performance had not changed. Table II-1 1ists the injections
and analyses. The solutions to be injected for cali{bration were to be
prepared by combining appropriate amounts of solutions of the pollutants and
of the labeled compounds, diluting this mixture to the appropriate volume,
then adding the internal standard. The solution to be used for measurement
of the response ratio was to be prepared by measuring out a known volume of
the solution provided and adding a known volume of the internal standard.
Preparation of the solutions to be used for the blank, aqueous performance
standard, and the sample are detailed in the flow chart in Figure II-1,

Table II-2 1ists the pollutants included in this study, and the
numbering scheme used for the quantitation reports to distinguish the
compound and analysis method. The first digit of the three-digit compound
number indicates the method and pollutant type: 0 indicates priority
pollutants measured by the internal standard method; 1 1s used only for
compound 164 (2,2-difluorobiphenyl), the reference compound for the {internal
standard method; 2 indicates the labeled analogue of a priority pollutant,
measured by the internal standard method; 3 indicates priority pollutants
measured by the isotope dilution method; 5 indicates other non-priority-
pollutant compounds, analyzed by the internal standard method; 6 {ndicates
labeled analogues of the other compounds, measured by internal standard; and
7 indicates the other compounds measured by isotope dilution. This
numbering scheme permits identification of the quantitation method and the
compound simultaneously, so that confusion over the quantitation method or
spelling of compound names is avoided.

A1l standards were prepared by a central laboratory to eliminate
variability from this source. The labeled compounds were furnished to the
central laboratory from EPA's supply of these compounds at the Sample
Control Center. The labeled compounds were from the same lot as those used
for analyses in EGD's analytical programs. The standards for the pollutants
were obtained from commercial sources and were analyzed by GCMS to certify
their purity. The standards and sample were prepared according to the "Task
Order for Preparation of Performance Evaluation Samples" (attached to this
report as Appendix C).

10
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Table I1-1

SAMPLES AND ANALYSES

Unlabeled (Native) Labeled (l::tope)

* A . Acid, B . Base/Neutral, C = Combined fraction

"llp to 30 pollutants prepared at 10-200ug/L by the central laboratory.

Injection

Compound Compou Fractions
Sample Designation Concentration Concentration Operations Analyzed*
10ug/mL. calibration CAL 10 10ug/mL 100ug/ml. Injection C
20ug/m. calibration CAL 20 20ug/wl 100ug/ml. Injection [
S0ug/m.. calibration CAL 50 S0ug/mL 100ug/m Injection ¢
100ug/m. calibration CAL 100 100ug/wl. 100ug /. Injection c
200ug/mL calibration CAL 200 200ug/mi 100ug/mL Injection c
Performance response
ratio PRR 100ug/ml 100ug/ml. Injection c
Verification VER 100ug/wi. 100ug/ul. Injection (4
Blank BLK 0 100ug/L Extraction and ¢
ST T : Injection
{_Aqueous porfomnﬁ) )
~ . gtandard —--- APS 100ug/L 100ug/L Extraction and c
itk Injection
Tost sample EPA Varioug*® 100ug/tL. Extraction and A, B



{10.1.1)

(10.1.2)

{10.1.3]

[10.1.4)

(10.2)

[10.3]

[10.4.2

{10.4,10.5)

[1.3)

[11.4

STANDARD BLANK SAMPLE
1 L REAGENT 1 L REAGENT
WATER WATER 1 LALIQUOT
SPIKE 500 L SPIKE 500 pl SPIKE 500 pL
OF 200 pg/imL OF 200 ug/mL OF 200 pgimL
ISOTOPES ISOTOPES ISOTOPES
SPIKE TO
1.0mL
OF STANDARDS
STIR AND STIR AND STIR AND
EQUILIBRATE EQUILIBRATE EQUILIBRATE
STANDARD OR BLANK ,L
EXTRACT BASE/ EXTRACT BASE/
NEUTRAL NEUTRAL
ORGANIC | AQUEOUS oneMlj;uious
S
EX’ RACT ACID EXTRACT ACID
CONCENTRATE | | CONCENTRATE
TO 24 mL TO 2.4 mL
L J
e o
CONCENTRATE CONCENTRATE | | CONCENTRATE
TO1.0mL TO1.0mL TO 1.0mL

1

ADD INTERNAL
STANDARD

L

INJECT

L

A

ADD INTERNAL

ADD INTERNAL

STANDARD STANDARD
INJECT INJECT

Figure II-1 Fiow Chart for Extraction/Concentration of Precision and Recovery Standard, Blank,
and Sample by Method 1625. Numbers in Brackets [ | Refer to Section Numbers in the Method.
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Table II-2

COMPOUNDS, COMPOUND NUMBERS, AND MASS/CHARGE RATIOS

COMPOUND EPA rEr CORRECT  ALTERNATE
FRACTION CHFD  M/Z Wz
0018 ACENAPHTHENE s 164 156 .
0058 BENZIDINE s 164 184 .
0088 1,2,4-TRICHLOROBENZENE 8 164 180 .
0098 HEXACHLOROBENZENE 5 164 284 .
0128 HEXACHLOROETHANE ® 164 201 .
0183 BIS(2-CHLOROETHYL)ETHER ) 164 93 .
0208 2-CHLORONAPHTHALENE B 164 162 .
021A 2,4,6-TRICHLOROPHENOL A 164 196 .
022A P-CHLORO-M-CRESOL A 164 107 .
024A 2-CHLOROPHENOL A 164 128 .
0258 1,2-DICHLOROBENZENE [ 164 146 .
0268 1,3-DICHLOROBENZENE 8 164 146 .
0278 1,4-DICHLOROBENZENE s 164 146 .
0288 3,3’ -DICHLOROBENZIDINE ° 164 252 .
031A 2,4~DICHLOROPHENOL A 164 162 .
034A 2,4-DIMETHYLPHMENOL 8 164 122 .
0358 2,4-DINITROTOLUENE s 164 165 .
0368 2,6-DINITROTOLUENE B 164 168 .
0378 1,2-DIPHENYLHYDRAZINE ) ‘166 77 .
0398 FLUORANTHENE B 164 202 .
0408 4-CHLOROPHENYL PHENYL ETH s 3664 204 .
0418 4-BROMOPHENYL PHENYL ETHE 5 164 248 .
042B BIS (2-CHLOROISOFROPYL) E B 164 - 321 .
0528 HEXACHLOROBUTADIENE 8 164 228 .
0538 HEXACHLOROCYCLOPENTADIENE B 164 237 .
0548 ISOPHORONE B 164 82 .
0558 NAPHTHALENE 8 164 128 .
0568 NITROBEMZEME B 164 123 .
057A 2-NITROPHENOL A 164 139 .
058A 4-NITROPMENOL A 164 139 .
059A 2,4-DINITROPHENOL A 164 184 .
060A 4%,6-DINITRD-0-CRESOL A 164 198 .
0628 N-NITROSODIPMENYLAMINE B 164 169 .
064A PENTATHLOROPHENOL A 164 266 .
065A PHENOL 8 1664 % .
066B BIS (2-ETHYLHEXYL) PHTHAL B 164 149 .
0688 DI-N-BUTYL PHTHALATE B8 164 149 .
0698 DI-N-OCTYL PHTHALATE 8 164 149 .
0708 DIETHYL PHTHALATE s 164 149 .
071B DIMETHYL OHTHALATE B 164 163 .
0728 BENZO( A JANTHRANCENE 8 164 228 .
0738 BENZO(A)PYRENE 8 164 252 .
0748 BENZO(B)}FLUORANTHENE 8 164 252 .
0758 BEHZO!(K )FLUORANTHENE 8 164 252 .
076B CHRYSENE B 164 228 .
0778 ACENAPHTHYLENE B 164 152 .
078E ANTHRACEME B 164 178 .
079E BENZO(GHI)PERYLENE 8 164 276 .
0808 FLUORELZ B 164 166 .
0818 PHENANTHR:NE 8 164 178 .
084B PYREME B 164 202 .
1648 2,2 -DIFLUOROBIPHENYL A 164 190 .
1648 2,2'-DIFLUOROBIPHENYL B 164 150 :
2018 ACENAFHTHENE-D10 B8 164 164 N

13



Table II-2 (Continued)

COMPOUND EPA - REF CORRECT ALTERNATE
FRACTION CMPD Wz Wz
2058 BENZIDINE-DS (RINGS-08) B 164 192 .
2087, 1,2,4-TRICHLOROBENZENE-D3 B 164 183 .
209 HEXACH .U OBENZENE-13C6 ] 164 292 .
2.2B HEXACHLCROZTHANE-1-13C ] 164 204 .
2188 BIS(2-CHLOROETHYL)-D8 ETH B 164 101 .
2208 2-CHLORONAPHTHALENE-D?7 8 166 169 .
221A 254>6-TRICHLOROPHE:HOL-3,5 A 164 200 202
222A 4-CHLORO-3-METHYLPHENOL-2 A 166 109 .
224A 2-CHLOROPHENOL-3,4,5,6-D% A 164 132 .
2258 1,2-DICHLOROBEMZENE-DG 8 164 152 150
2268 1,3-DICHLOROBENZENE-DS 8 164 152 150
2278 1,4-DICHLOROBENZENE-D4 B 164 152 150
2288 3,3'-DICHLORCBENZIDINE-Dé B 166 258 .
231A 2,4-DICHLOROPHENOL-3,5,6~ A 164 167 165
234A 2,4-DINETHYLPHENOL-3,5,6~ B 164 128 .
2358 2,4-DINITROTOLUENE-3,5,6~ 8 164 168 .
236B 2,6-DINITROTOLUENE-D3 8 164 167 .
2378 1,2-DIPHENYL-D10-HYDRAZIN B 164 82 .
2398 FLUORANTHENE-D10 8 164 212 .
2408 4-CHLOROPHENYL PHENYL-D5 B 164 209 .
242B BIS(2-CHLOROISOPROPYLIETH 8 164 131 .
2528 HEXACHLORO-1,3-BUTADIENE- 8 164 231 .
2538 HEXACHLORCCYCLOPENTADIENE B 164 241 .
2548 ISOPHORONE-D8 B 164 as .
255B NAPHTHALENE-D8 B 164 136 .
2568 NITROBENZENE-DS 8 164 128 .
257A 2-NITROPHENOL-3,4,5,6-D4 A 164 143 .
258A 4-NITROPHENOL-2,3,5,6-D4 A 164 143 .
259A 2,4-DINITROPHENOL-3,5,6-0 A 164 187 .
260A 4,6-DINITRO-0-CRESOL-D2 A 164 200 .
2628 N-NITROSODIPHENYLAMINE-D6 B 164 175 .
264A PENTACHLOROPHENOL-13C6 A 164 272 27%
265A FHENOL-2,3,4,5,6-05 B 166 99 .
2668 BIS(2- ZTHYLHEXYL)PHTHALAT B8 164 153 .
2688 OI-N-BUTYL PHTHALATE-D4 8 166 153 -
2698 DI-N-OCTYL PHTHALATE-DG B 164 153 .
2708 DIETHYL PHTHALATE-3,4,5,6 B 164 153 .
<71B DIMETHYL PHTHALATE-3,4,5, B 164 167 .
2728 BENZO(A)ANTHRACENE-D12 ] 164 240 .
2738 BENZO(A)IPYRENE-D12 8 164 264 -
2748 BENZO(B)FLUCRANTHENE-D12 -] 164 264 .
2758 BENZO(K)FLUCRANTHENE-D12 -] 164 264 .
2768 CHRYSENE-DI2 8 164 240 .
2778 ACENAPHTHYLENE-D8 B 164 160 .
278B ANTHRACENE-D10 B 164 188 .
2798 BENZO(GHI)PERYLENE-D12 8 164 288 .
2808 FLUORENE-D10 B 164 176 .
2818 PHENANTHRENE-D10 B 164 188 .
284B PYRENE-D10 B 164 212 .
301B ACENAPHTHENE 8 201 154 .
3058 BENZIDINE -] 205 184 .
3088 1,2,4-TRICHLOROBENZENE B 208 180 .
309B HEXACHLORDBENZENE B 209 284 -
3128 HEXACHLOROETHANE B 212 201 .

14



Table II-2 (Continued)

COMPOUND EPA . REF CORRECT ALTERNATE
FRACTION CHPD nz wz
318B BIS(2-CHLOROETHYL)ETHER B 218 93 .
3208 2-CHLORONAPHTHALENE ] 220 162 .
321A 2,4,6-TRICHLOROPHENOL A 221 19 .
322A P-CHLORO-M-CRESOL A 222 107 .
324A 2-CHLOROP:: L » 2264 128 .
3258 1,2-0ICHLOROBENZENE 8 225 146 .
3268 1,3-DICHLOROBENZENE 8 226 146 .
3278 1,4-0ICHLOROBENZENE 8 227 146 .
3288 3,3'-DICHLOROBENZIDINE -] 228 252 c .
331A 2,4-DICHLOROPHENOL A 231 162 -
334A 2,4-DIMETHYLFHENOL B8 234 122 .
3358 2,4-DINITROTOLUENE ] 235 165 .
335P 2,6-DINITROTOLUENE 8 236 165 B
3378 1,2-DIPHENYLHYDRAZINE B 237 77 B
3398 FLUORANTHENE ] 239 202 .
3408 4-CHLOROPIIENYL PHENYL ETH 8 240 204 .
3428 BIS (2-CHLOROISOPROPYL) E 8 2642 121 .
3528 HEXACHLORCBUTADIENE 8 252 225 B
3538 HEXACHLOROCYCLOPENTADIEN® B 253 237 .
3548 ISOPHOROME B 254 82 .
3558 NAPHTHALENE 8 255 128 .
3568 NITROBENZENE 8 256 123 .
3574 2-NITROPHENOL A 257 139 .
358A 4-NITROPHENOL A 258 139 .
359A 2,4-DINITROPHENOL A 259 184 .
360A 4,6-DINITRO-0-CRESOL A 260 198 -
3628 N-NITROSODIPHENYLAMINE B8 262 169 .
364A PENTACHLOROPHENOL A 264 266 .
365A PHENOL 8 265 9% .
3668 BIS (2-ETHYLHEXYL) PK-HAL 8 266 169 .
3688 DI-N-BUTYL PHTHALATE B 268 149 .
3698 DI-N-OCTYL PHTHALATE -] 269 149 .
370B DIETHYL PHTHALATE ] 270 1649 -
3718 DIMETHYL PHTHALATE 8 274 163 .
372 BENZO(A)ANTHRANCENE 8 272 228 .
375k BENZO(AYPYRENE B 273 252 .
3748 BENZO(B IF LUCRANTHENE B 274 252 .
3758 BENZO(K )FLUORANTHENE 8 275 252 -
3768 CHRYSENE 8 276 228 .
3778 ACEMAPHTHYLENE B 277 152 -
378B ANTHRACENE ] 278 178 -
3798 BEMZO(GHI)PERYLENE 8 279 276 .
3808 FLUORENE B 280 166 .
3818 PHEMANTHRENE B 281 178 -
3848 PYRENE -] 286 202 -
5028 BETA NAPHTHYLAMINE B 164 143 .
5038 ALPHA PICOLINE B 164 93 .
5048 DIBENZOTHIOPHENE B 166 184 -
5058 DIBENZCFURAN B 166 168 -
5068 N-DODECANE B 164 57 .
5078 DIPHENYLAMINE B 164 169 -
5088 DIPHENYLETHER 8 164 170 -
058 ALFHA TERPINEOL g 164 59 -
108 STYRENE 164 104 -
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Table II-2 (Concluded)

COMPOUND EPA REF CORRECT ALTERNATE

FRACTION CMPD .72 4 72 4
5118 DI-N-BUTYL AMINE 8 169 86 .
5128 BIPHENYL 8 164 154 .
5138 P-CYMENE B 164 119 .
517B N-DECANE clo B 164 57 .
5198 N-KEXADECANE Cle 8 164 57 .
5218 N-EICOSANE ca0 3 166 57 .
5238 N-TETRACOSANE c2e B 164 LY 4 .
5268 N-TRIACONTANE €30 8 164 57 .
6028 2-NAPHTHYL-D7-AMINE 8 164 150 .
6038 2-METHYLPYRIDINE-D? B 164 100 .
6048 DIBENZOTHIOPHENE-DS ] 164 192 .
6058 DIBENZOFURAN-DS .} 164 176 .
6068 N-DODECANE-D26 8 160 66 .
6078 DIPHENYL-D10-AMINE 8 164 179 .
6088 DIFHENYL-D10 ETHER B 164 180 .
6098 ALPHA-TERPINECL-D3 8 164 62 .
6108 STYRENE-2,3,4,5.,6-08 B 164 109 .
6118 DI-N-BUTYL-D18-AMINE 8 166 9% .
6128 DIPMENYL-DIO 8 164 164 .
6138 P-CYMENE-D14 8 164 130 .
6178 N-DECANE-D22 8 164 66 .
6158 N-HEXADECANE-D3& 8 164 66 .
6218 N-EICOSANE-D42 B 164 66 .
6238 N-TETRACOSANE-D50 8 164 66 .
6268 N-TRIACONTANE-D62 8 164 66 .
7028 BETA NAPHTHYLAMINE 8 602 143 .
7038 ALPHA PICOLINE 8 603 93 .
7048 DIBENZOTHIOPHENE 8 604 186 .
7058 DIBENZOFURAN B8 605 168 .
7068 N-DODECANE c12 8 606 57 .
7078 DIPHENYLAMINE 8 607 169 .
7088 DIPHENYLETHER 8 608 170 .
7098 ALPHA TERPINEOL 8 609 59 .
7108 STYRENE 8 610 104 .
7118 DI-N-BUTYL AMINE 8 611 86 .
7128 BIPHENYL 8 612 154 .
7138 P-CYMENE 8 613 119 .
7178 N-DECANE clo 8 617 57 .
7198 N-HEXATULCANE Clé B 619 57 .
7218 N-EICOSANE cz0 B 621 57 .
7238 N-TETRACGOSANE c2¢ 8 623 57 .
7268 N-TRIACONTANE Cc3o0 8 626 57 .
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Fourteen laboratories, including the central laboratory,* submitted
data. One laboratory submitted two complete sets of data on different
analytical equipment, which were treated as separate data sets for the
purposes of this study. For study purposes, each set of data was assigned a
letter code, from A to O, for use in reporting study data. In this report
this code cannot be correlated with any of the data; i.e., the order of data
presentation is not the same as the 1ist of the laboratories in Table I-1.

Three data formats were allowed for submissions: quantification
reports on magnetic tape, a hard copy version of the magnetic tape format,
or data sheets provided in the instructions. The tape format, specified in
"Quantitation Reports on Magnetic Tape," (attached to this report as
Appendix D) §s a specific data format which is being developed by EPA for
computer-readable submission of GCMS quantitation reports. Fields in this
format are specified to allow the submission of complete informatiqn on the
quantitation process, including time and date extracted and analyzed,
method, column type and femperature program, reference compound, peak area,
retention time, mass-to-charge ratio, calculated amount, and units, plus
reference 1ibrary information. A specific definition of the data elements
collected in the study is given in "Effluent Guidelines Division (EGD) Data
Elements" (attached to this report as Appendix E). Participating
laboratories were encouraged to use the tape format to test this method of
data submission and to reduce coding time and transcription errors. Six
laboratories submitted data on magnetic tape and three laboratories
submitted data in hard copy equivalent to the tape format. The remaining
laboratories submitted data in the format shown in Figure 1I-2. Data
submitted on magnetic tape was extracted by the EPA Sample Control Center
(SCC). The remainder of the data was coded and verified by SRI, then joined
with the tape data to form the raw déta set.

*
The central laboratory, S-CUBED, was exempted from the laboratory
evaluation, but submitted analyses for use in the method evaluation.
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Figure 11-1

QUANTITATION DATA SHEET FORMAT
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In addition to the quantitation reports, each laboratory submitted
1ibrary spectrum information for each compound 1n the study. including at a
minimum the five highest spectral peaks and any additional peaks greater
than 1/10th the size of the highest peak. This data was not analyzed for
this report but may be subsequently analyzed.

A number of processing steps were then necessary to complete the data
set before analysis. In particular, laboratories were allowed to report
only detected compounds in their quantitation reports, and to report only
the isotope dilution results (or internal standard 1f fsotope dilution was
not possible). For study purposes, "not detected" entries were created for
compounds which were not reported, and parallel entries were created for
both the {sotope dilution and internal standard methods for each compound.

A data frame was constructed by taking the 11st of compounds measured
in this study (216, counting labeled compounds and the standard, and
counting compounds measured by fnternal standard and by {sotope dilution
twice), and crossing it with the 14st of 15% laboratories and with the 1{st
of 11 iInjections. The data frame was then compared with the study data from
the raw data base so that (1) compounds in the frame that were not reported
by a laboratory were entered as “not detected” (peak area = 0), and (2)
references to compounds outside of the frame were removed. Frame records
for cases that were not reported (1.e. CAL 200 samples for one laboratory,
labeled analogues for another laboratory, and EPA, APS, and BLK samples for
a third laboratory, plus all records for compound 341, which had no labeled
analogue) were deleted so that no artificial entries were generated.

Table II-2 includes the mass/charge value that was specified for use in
quantitation of the compound. Analyses submitted using the wrong ratio were
discarded; however, alternative mass/charge ratios were accepted for a few
compounds, because of the absence of background interference in the prepared

*
Counting the two analysis sets from one laboratory, on different
equipment, as separate laboratories.
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study samples. Alternative rations are also listed in Table II-2. For the
EPA samples, type A (acid fraction) compounds measured in the B
(base/neutral) fraction and type B compounds measured in the A fraction were
discarded. (Type A compounds are those with a nominal fraction of A on the
compound list, except for phenol [65] and 2,4 dimethylphenol [34], which
were treated as type B.)

Entries were created for both the internal standard and isotope
dilution method measurements for each compound, carrying the peak area and
retention time information from whichever type of record was actually
reported. The correct reference compound numbers were also generated, being
compound 164 for all internal standard records and the compound number minus
100 for isotope dilution records.



II1 CALIBRATION LINEARITY

The purpose of this chapter {s to describe how statistical 1imits for
testing calibration 1inearity were developed, and how calibration curves
were constructed and appiifed to the data in this study. The concentration
amounts calculated and reported by the laboratories on the gquantitation
reports were not reproducible because of variation in the calibration
schemes for different analytical instruments and laboratories; and
therefore, were not used in this study. As described below, a uniform
calibration methodology was applied to the peak area measurements for each
compound at each laboratory to obtain quantified amount values for use in
this study.

Calibration Curves

In order to calculate the concentration of each compound in a sample, a
calibration curve {is applied to the peak area of the compound and of the
reference compound obtained from the gas chromatograph. This calibration
curve is constructed by the analysis of a series of calibration samples at
known concentrations. ‘

The form of the calibration curve is defined by the specific analytical
method. For external standard methods, the calibration curve directly
relates the peak area (A) for the compound and the known concentration (C)
in the calibration sample by

A= fES(C)

The inverse of the calibration curve is applied to obtain the measured
concentration of an unknown sample, i.e.,
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For internal standard methods, the ratios of the peak areas and
concentrations to those of a reference compound are used for calibration,
i.e.,

AA g = Frs(C/C0e)

ref
and the unknown concentration in a sample 1s constructed from the area ratio
and the known level of the standard spiked into the sample by

-1
C = fIS‘A/Aref)cref y

Isotope dilution methods use a calibration formula parallel to that of
internal standard methods, except the reference compound for each compound
is 1ts labeled analogue, rather than a single internal standard for all
compounds.

In estimating the calibration curve, a range of calibration samples are
used in order to evaluate the response of the instrumentation over its
performance range. Method 1625 specifies five calibration sténdar¢s for
{sotope dilution; Method 625 specifies three calibration standards for
internal standard methods. In this study, five calibration points were
obtained for each compound at each laboratory, at 10, 20, 50, 100, and 200
ug/mL.. Because of the inherent var1abf11ty in the measurement of individual
samples, the determination of the calibration curve is subject to
measurement error. Therefore, the more calibration samples used in the
determination of the calibration curve, and the simpler the functional form
of the curve (in terms of the number of parameters of the curve to be
estimated), the more accurate the calibration curve and sample measurements
will be. The simplest form of the response curve is a proportional
("1inear") response curve

f(x) = ax

Because this function represents the theoretical response of a perfect
instrument and contains only one parameter to estimate, this form of the
calibration curve would be preferred in any case where the calibration data
do not indicate nonlinearity in the response.
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The random variation in the calibration response can be assumed to have
a proportional error structure, i.e. for repeated measurements the area ratio
A/Aref (A for external standard) is distributed around f;g (c/cref) (or
fes (C) for external standard) as
where ¢ has mean zero and variance az
case of linear response curve,

AR gqm AC/C o) (14 e)

{ndependent of C/cref' In the

and rewriting 1n terms of the response factor RF gives

RF = (A/Agg)/(C/C 0) = all * ) .

Hence the coefficient of variation of the response factor would be

\/azaz = 0 »

a constant for all concentration ratfos. This assumption of proportional
error may break down for low concentrations near the method detection 1imit,
but should be a good model of the varfance structure over the effective
performance range of the method. If a 1inear proportional calibration curve
1s to be fitted to a calfbration set containing values A1 oo A
Aref oo A s Cg .o C,and Cc ... Cref » the best
estiﬁate of th8 calibration coeffic*ent a can"be derived from the formula
for a weighted regression (see for instance Draper and Smith, Applied
Regression Analysis, Second Ed., p. 112) as

n’

N N
e X (AJA_ WS Wn X R -®
a =1 i ref1 i refi n §=1 i

where RF is the average response factor.
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Linearity Tests

Statistical goodness-of-fit tests for a particular functional form are
constructed by a comparison of the residual error of the fitted function
("lack of fit") to an estimate of error of the function obtained from
replicate measurements at one value ("pure error") (see, for example, Draper
and Smith, pp. 33-42). For this study, goodness-of-fit linearity limits
were needed both for calibration of the study samples and for use in final
method specifications. The replicate calibration-type samples available in
this study were the CAL 100, VER, and PRR samples. The CAL 100 and VER
samples were constructed by each laboratory by diluting the prepared isotope
and priority pollutant standards supplied for the study, to produce samples
containing 100ug/m. of priority pollutant and labeled compounds. The PRR
sample was obtained from the solution of 100u.g/m. mixed standards provided
by the central laboratory. Therefore, the contents of the PRR sample should
be identical to those of the CAL 100 and VER samples, though constructed by
a slightly different process. Because of the similarity of the PRR sample
to the CAL 100 and VER samples, and because the PRR results provide
additional data values (1.e. degrees of freedom) for estimation of pure
error, these three samples were considered as replicates, subject to a check
for bias relative to the CAL 100 and VER samples. Details of the tests
applied to the PRR sample are given in Appendix F.

The linearity test was constructed by calculation of the average
intralaboratory variation in the standardized response factor of the three
replicates across all laboratories in the study. Then, for each laboratory,
the coefficient of variation of the five calibration samples was calculated
and compared with the test specification. If the coefficient of variation
was smaller than the test criterion, a 1inear calibration was used for that
compound at that laboratory. If the linearity test was not passed, an
alternate method of calibration was used, as described in the "Log-Log
Calibration" section.
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Linearity Specification Calculations

For each record, information was obtained from the record for the
appropriate reference compound, and the following ratios were computed (if
~ their components were all reported):

Area ratio = peak area/peak area (reference)
Input ratio = input concentration/input concentration (reference)

Response factor = area ratio/input ratio.

The area ratios (AR), response factors (RF), and input ratios (IR) for
the CAL, VER, and PRR samples were then used to calculate the calibration
curves. In order to prevent undue influences of outliers, a mild
prescreening of the response factors was done (a QSCREEN of each set of
seven values at level .0001; see Chapter IV). The 345 values (out, of
approximately 20,000 values screened) identified were set to "missing” for
all future calculations. Then, appropriate 1imits for testing the goodness

of fit of a 1inear calibration were obtained. For each compound and //"tﬁﬂv "//“\?
laP?ratony, the variance among RFIOO' RF, £ and RFP etermined, o
and standardized by the square of the mean res actor for all seven ’ (}:T
samples (the five CAL samples, PRR, and VER). This standardized varia Q{\/L/-

was then averaged across all laboratories, weighted by the degrees of
freedom* for each laboratory, to come up with an overall standardized
variance of response factors az, with DF total degrees of freedom. Then
for calibration, assuming the response is truly linear with proportional
error structure, the test for linearity used was to compare the coefficient

of variation of RFIO"' RF200 with

1
. 2 2
CV Lim]t = 100 g FN‘I,DF( -95) H

*
Number of points (up to 3) minus 1.
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where N 1s the number of nonmissing RFIO"' RFZOO' F 1s the inverse of

the cumulative F distribution, and DF {s the degrees of freedom in the
estimate of o described above. These values are tabulated in Table I1I-1
by compound, for five, four, and three calibration points. External
standard 1imits were constructed as described above, using only the response
ratio of peak area/input concentration. Results are given in Table III.2.

Linear Calibration

These 1imits were applied to the actual calibration data for each
compound for each lab. If fewer than four calibration points were
available, no calibration was attempted. (The entry for three points may be
used by EPA in setting 1{nearity 1imits for internal standard methods--e.g.,
Method 625--but was not used in this study.) If the coefficient of
variation of the response factors was less than or equal to the 1imit for
that compound then the average response factor RF was obtained and a 1inear
calibration was used. (The average response factor is exactly the wefghted
1east squares solution for the l1inear calibration curve, under the
assumption of proportional error.)

Log-Log Calibration

In the formal specification of Method 1625, 1f the use of the
proportional linear calibration (i.e. the "averaged response to
concentration ratio”) is rejected, the analyst is directed to use the
“complete calibration curve" for that compound over the five-point range.
For purposes of this study, if the 1inearity test failed, then a log-log
regression was performed between the area ratios and the input ratios:

Tog (AR) = log (b) * vy . log (IR),
which converts into a calibration curve
AR = b (IR)Y

If v ("curvature®) was less than zero, the curve was rejected, and no
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CALIBRATION LIMITS -- INTERNAL STANDARD AND ISOTOPE DILUTION

ACENAPHTHENE

BENZIDINE
192,4-TRICHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROE THANE
BIS(2-CHLOROETHYL JETHER
2-CHULORONAPHTHALENE
2+4,6-TRICHLOROFHEHOL
P-CHLORO-H-CRESOL
2-CHLOROFHENOL
1:2-DICHLOROBEHZENE

1+ 3-DICHLOROBENZENE
1,49-DICHLORODEMZENE

3,3 -DICHLOROBENZIDINE
2,4-DYCHLORCPHENOL
2,4-DINETHYLPHENOL
2,4-DIHNITROTOLUENE
2,6-DINITROVOLUENE
1,2-DIPHENYLHYDRAZINE
FLUORAHTHENE
4-CHLOROPHENYL PHENYL ETH
4-BROHOPHENYL PHENYL ETHE
B1S (2-CHLOROISOFROPYL) E
HEXACRLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPHORONE

HAPHTHALENE

HITROBENHZENE
2-NITROFMEHIOL
4-NITROFHENOL
2,4-DIHITROPHENOL
4,6-DINITRO-0-CRESOL
H-NITROSODIPHENYLANINE
PEHTACHLOROPHENOL

PHENOL

BIS (2-ETHYLHEXYL! PHTHAL
DI-H-DUTYL PHTHALATE
DI-N-OCTYL PHIMALATE
DIETHYL PITHALATE
DINETHYL PHTYHALAYE

BEHZOU A JAHTHRANCENE
BENHZOLAIPYRENE

BEHZOI B IFLUDRANTHENE
BEHZOUK IF LUORANTHENE
cHRysene

ACEHAPHTHYLENE

AHNTHRACENE

BENZOIGHI )PERYLENE
FLUOREVIE

E“HMNHIR!"E

L5 B 1rLuoroarmienn

DENOH DEGR CV LINIY CV LINIT v Lmar 106 LIMIT 106 LINXY LoG LIy
OF FREEDOH (5 POINIS) {4 POINTS) (3 POINTS) (5 POINIS) (4 POINTS) {3 POINTS)
27 28.9 38.1 32.1 $.289 0.387 0.344
29 97.9 102.0 108.4 1.997 1.0} 1.198
27 351.3 32.6 3.7 0.32¢ 0.345 0.387
27 41.4 43.1 45.9 0.418 \8.44% 9.498 °
23 19.¢ 20.2 21.5 0.260 8.276 0.309
26 31.5 32.8 34.9 9.351 0.373 8.418
22 18.2 18.9 20.1 9.499 0.539 9.592
26 26.5 k7.6 29.3 e.322 9.342 0.3
21 26.3 27.4 29.1 9.356 e.379 0.423
26 27.3 28.4 30.2 .31} .33} 0.321
27 32.4 33.7 35.9 0.349 0.3 0.416
27 32.0 33.4 35.5 8.337 0.359 6.402
2S 38.6 35.0 37.2 0.342 §.363 9.407
e 101.2 105.5 112.3 9.94¢ 1.9085 1.127
27 26.9 30.1 32.0 9.312 9.332 0.372
27 27.1 28.3 .1 0.345 0.357 a.412
26 45.4 47.3 50.3 0.447 0.475 §.532
27 38.5 40.1 42.7 0.454 0.440 0.494
25 25.9 27.0 28.7 0.297 e.318 9.35)
27 58.1 60.5 64.4 0.531 0.555 0.633
26 3.8 35.2 37.5 0.352 8.37§ 0.420
18 3. 3.3 3.1 @.340 0.359 0.398
44 55.9 58.1 61.8 0.484 e.51s 0.575
26 13.6 35.0 37.2 0.354 0.377 9.422
24 32.0 33.3 35.4 0.341 6.363 0.406
{24 57.0 59.3 63.2 0.738 0.786 0.830
L 214 27.2 28.3 30.2 6.301 0.320 0.359
1n 20.1 20.8 21.9 0.216 0.228 6.251
24 29.2 30.¢ 32.3 0.323 0.343 0.384
23 58.8 61.2 65.0 0.587 8.624 9.696
t8 108.1 112.7 119.9 0.831 0.885 9.991
26 (108 | 5.9 43.9 0.659 8.48% 0.546
13 11.8 12.2 12.9 0.134 0.141 0.156
[ 34 48.3 48.3 51.4 0.436 0.464 9.52¢
26 29.0 30.2 32.1 0.331 0.352 8.39
27 67.3 70.1 4.6 0.603 6.642 0.719
27 47.3 49.§ 52.7 0.446 0.47% 0.532
L 34 108.90 1na.s 119.8 0.923 0.963 1.101
26 5.8 32.3 n.? 9.366 0.39¢ 9.436
134 32.8 34.2 36.¢ 0.368 0.392 0.439
1] 68.1 67.8 .2 $.697 0.742 0.031
27 122.6 122.8 136.08 1.238 1.30¢ 1.472
4 106.0 $110.4 117.4 1.082 1.152 1.23¢
25 89%.6 93.3 99.2 9.948 1.008 §.129
7 93.3 97.2 103.5 0.901 9.959 1.07¢
24 24.3 5.3 26.9 8.29% 8.31§5 0.352
7 34.8 6.3 38.¢ ¢.352 0.374 0.419
ey 109.5 1141 121.4 1.541 1.668 1.838
1 24 29.4 30.6 32.6 0.32¢ Q.35 6.386
t? 3s.1 3.6 5.9 0.352 9.375 l;%g
i KR 34 33 3:818 8:88 R
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COPOUND

201B
2058
2088
2098
2128
21e8
2208
221A
222A
224A
2258
2268
2278
2268
231A
234A
2358

2368

2378

2398
2408

01
05

ACENAPHTHENE-DI10
BENZIDINE-D8 (RINGS-D8)
1,2,4-TRICHLOROBENZENE-D3
HEXACHLOROBEHZENE-13Cé
HEXACHLOROETHANE-1-13C
BIS({2-CHLOROETHYL)-D8 ETH
2-CHLORONAPHTHALENE-D7
2,4,6-TRICHLOROFHEKOL-3,5
4-CHLORO-3-NETHYLPHEHOL-2
2-CHLOROFHENOL-3,4,5,6-D4
1,2-DICHLOROBENZENE-D4
1,3-DICHLOROBEHZEHE-D4
1+14-DICHLOROBEHNZENE-D4
3,3'-DICHLOROBENZIDINE-D6
2/+4-DICHLOROPHEHOL-3,5,6-
2,4-DIHETHYLPHENOL-3,5,6~
2+4-DINITROTOLUELNIE-3,5,6-
2,6-DIHITROTOLUEME-D3
1,2-DIPHENYL-D]10-HYDRAZIN
FLUOPANTHENE-DI10
4-CHLCROPHENYL PHENYL-D5
BIS(2-CHLOROISOPROPYL)ETH
HEXACHLORO-1,3-BUTADIENE-
HEXACHLOROCYCLOPENTADIEHE
ISOPHORCHE-DB
HAPHTHALENE-D8
HITROBEHZENE-DS
2-NITROFHENOL-3,4,5,6-D%
4-NITROFHENOL-2,3,5,6-D4
2,4-DINITROPHENOL-3,5,6-D
4,6-DINITRO-0-CRESOL-D2
H-HITROSODIPHEHYLAHINE-D6
PEHNTACHLOROPHENOL-13C6
PHEHOL-2,3,4,5,6-D5
BIS(2-ETHYLHEXYL)FHTHALAT
DI-N-BUTYL PHTHALATE-D4
DI-N-OCTYL PHTHALATE-DG
DIETHYL FHTHALATE-3,4,5,6
DINETHYL PHTHALATE-3,4,5,
BEHZO( A JAHTHRACEHE-D]2
BEHZO(A)IPYREHE-D12
BENZO(B)FLUCRAIITHEHE-D12
BEHZO(K)FLUORANTHENE-D)2
CHRYSENE-D12
ACENAFHTHYLENE-DS
AHTHRACENE-D10

BENZO(GHI )PERYLENE-D12
FLUORENE-DIO
PHEHAHTHPENE-DI1O

8 PYREHE-DIO

HAFHTHENE
AEFIZIDIN

DEHOIt DEGR
OF FREEDOI

Table II1I-1 (Continued)

CV LIHLITY
(5 POINTS)

15.1
155.5
27.4
38.5
25.7
29.2
31.9
23.1
20.4
27.6
34.0
26.0
24.3
142.9
29.3
7.4
80.7
43.7
20.9
79.8
29.7
30.4
28.2
94.3

CV LIHIT
(4 FOINTS)

15.8
161.8
28.6
40.1
6.7
30.4
33.2
26.0
21.2
28.5
35.4
27.1
25.3
148.8
30.5
28.6
84.0
45.3
21.8
83.1
30.9
31.6
29.4
98.2
38.3
4.9
21.4
19.8
79.5
51.3
44.5
27.6
43.2
60.9
73.7
52.1
155.1
3.1
61.6
98.0
159.0
138.5
112.9
111.9
26.2
33.3
124.6
39.9
29.7
99.7

1438

CV LINIT L0G LINIT LOG LIHIT LOG LIHIT
(3 POINTS) (5 POINTS) {4 POINTS) {3 POINTS)
16.8 0.173 0.184 0.206
172.0 1.117 1.168 1.328
30.4 0.266 0.282 0.316
42.6 0.379 0.403 0.451
26.3 0.255 0.271 0.302
32.3 0.315 0.335 0.374
35.4 0.543 0.578 0.648
25.6 0.260 0.277 0.310
22.6 0.225 0.240 0.268
30.3 0.272 0.290 0.324
37.7 0.349 0.371 0.415
28.8 0.288 0.307 0.343
27.0 0.268 0.285 0.319
158.4 1.057 1.125 1.260
32.5 0.279 0.297 0.332
30.4 0.264 0.281 0.315
89.3 1.068 1.136 1.271
48.0 0.523 0.554% 6.616
23.2 0.238 0.253 0.284
88.5 0.636 0.677 0.759
32.9 0.305 0.325 0.364
33.6 0.298 0.316 0.353
31.2 0.264 0.280 0.314
104.3 0.614 0.652 0.729
40.7 0.336 0.357 0.400
26.5 0.240 0.256 0.287
22.6 0.236 0.248 0.274
21.1 0.202 9.215 0.241
84.5 0.693 0.737 0.823
54.7 0.455 0.484 0.543
47.3 0.402 0.428 0.480
29.3 0.326 0.345 0.38%
46.0 0.375 0.399 0.447
64.8 0.454 0.483 0.541
78.5 0.610 0.6499 0.727
55.5 0.506 0.538 0.602
165.1 1.071 1.140 1.277
33.1 0.304 0.324 0.353
65.6 0.479 0.510 0.571
104.3 0.782 0.831 0.930
169.2 1.305 1.389 1.556
147.3 1.095 1.166 1.306
120.1 0.%61 1.023 1.145
119.1 0.869 0.926 1.037
27.9 0.250 0.266 0.298
35.4 0.325 0.345 0.386
132.7 1.559 1.659 1.859
42.5 0.569 0.605 0.678
31.6 0.304 0.32¢4 0.363
106.0 8.892 0.949 1.062

138:2 :482 p:43¢ :
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conpPoOuD

3088
3098
3128
3188
1208
321A
3224
3244
3258
3268
278
3200
331A
3344
3358
3358
1378
3398
3400
3428
3528
3538
3548
3358
1568
3574
3584
339A
360A
348
364A
J65A
Jo6B
3608
5698
3708
3Tt
3ree8
3730
3748
1780
3768
3re
3700
1790
1808
pL11]
pL.L].)
foen

i

1,2,4-TRICHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROETHANE
BISI12-CHLOROETHYL JETHER
2-CHLORCUAPHTHALENE
2+4,6-TRICHLOROPHEHOL
P-CHLORO-H-CRESOL
2-CHLOROFHENOL
1,2-DICHLOROBENZENE
1,3-0ICHLOROBENZENE
1,4-DICHLORCBENZENE
3,3'-DICHLOROBENZIDINE
2,4-DICHLOROPHENOL
2,0-DINETHYLPHEHOL
2,4-DIHITROTOLUENE
2,6-0INITROTOLUENE
1,2-DIPRENYLNYDRAZINE
FLUORAHTHENE
4-CHLOROMHENYL PHENYL ETH
8IS (2-CHLOROISOFROPYL) E
HEXACHLORODUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPIIORONE

NAPHTHALENHE
HITRODENZENE
2-HITROPHENOL
4-NITROPHENOL
2,4-DINITROPHENOL
4,6-01NITRO-0-CRESOL
H-HITROSODIPNEHYLAMINE
PEHTACIILOROPHEHOL
PHENIOL

BIS (2-BTHYLHEXYL) PHTHAL
DI-H-BUTYL FHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYL PHTHALATE
DINETHYL FHTHARATE
BEHZOUA JAHTHRALICEHE
BEHZO( A IPYRENE

DENHZOLD IFLUDRANTHENE
DEHIZOCK 1P LUORANTIENE
CHRYSEIN

ACEHARHTItYLENE
ANTHRACENE

BEIIZO(GIT IPERVLENE
FLUORENE

FHEHANIHRENE

ryRene

BETA HADPHTHYLANINE

blagfgblulstite

Table 111-1 {Continued)

DEHOM DEGR Cv Limr Cv LIMIY Cv LIHIv 106 LIy L06 LINIT (06 LY
OF FREEDON (5 POINTS) (4 POINTS) (3 POINTS) (S POINTS) (4 FOINTS) {3 POINTS)
26 23.4 26,4 26.0 e.275 9.292 e.327
24 20.90 20.8 2.1 0.259 0.266 e.29
20 26.3 2.3 29.0 9.5% 0.631 0.704
22 21.6 22.5 23.9 0.222 0.236 0.266
22 10.7 11.2 11.9 $.175 9.186 e.208
26 6.7 27.6 29.6 ¢.341 9.363 0.407
22 19.3 20.1 21.3 9.239 0.25¢ 9.284
26 19.§ 20.3 .8 8.248 9.264 9.295
26 34.7 36.2 38.5 §.345 0.367 0.411
26 2.7 23.7 25.2 e.279 9.297 0.313
7 2.5 3.5 25.0 0.262 9.278 9.312
26 32.0 33.3 35.4 0.343 09.365 0.409
27 2.1 2.0 23.4 0.262 9.279 6.312
1 24 19.9 19.8 z1.0 9.256 9.272 9.305
26 719.0 82.3 87.5 0.810 0.862 0.965
18 64.2 66.7 70.7 9.851 9.903 1.006
28 19.9 20.7 .0 0.242 9.258 0.2089
20 21.¢ 2.3 3.8 0.260 0.27% 0.310
28 2l.1 21.9 23.4 0.259 9.275 0.309
22 23.0 260 5.5 8.292 0.311 0.347
26 18.9 19.6 20.9 0.244 9.260 e.291
2 20.0 20.8 22.1 0.269 0.286 0.320
20 3.3 35.8 38.1 0.57¢ 0.611 0.685
28 15.4 16.0 17.1 e.192 9.205 8.230
12 2.8 23.3 286 ¢.186 9.19% 0.217
28 20.5 .8 22.8 8.256 0.273 9.306
13 33.8 35.2 37.4 §.4% 9.53¢ 9.592
20 5.8 26.9 28.7 ¢.39% 0.422 0.473
27 443 48.2 49.1 9.408 0.427 8.478
13 6.7 22.7 29.3 0.259 0.27¢ 0.304
28 2.4 23.3 24.8 0.261 0.278 8.311
te 29.3 30.§ 32.5 0.572 0.609 0.682
2?7 15.5% 16.2 17.2 0.251 9.268 8.300
er 14.5 15.1 16.0 0.210 0.22¢4 0.250
te 2.7 3.7 2.2 0.201 e.299 0.135
14 16.1 18.9 20.1 .15 0.229 8.256
4] 5.3 26.4 28.1 9.451 0.480 8.538
1 4] 5.9 7.0 8.7 0.33¢ 9.155 9.397
144 35.4 3.9 39.3 0.541 90.576 9.645
2¢ 28.4 9.8 n.s 0.290 9.309 0.346
24 59.2 61.7 65.6 e.627 0.666 0.746
2.4 23.3 264.08 0.278 0.29% 0.331
26 3.1 .0 5.6 9.262 e.2729 8.312
t7 19.9 20.7 .0 0.240 9.256 = 0.287
26 4.3 48.1 49.1 0.380 0.40S 0.453
te 79.7 83.0 88.4 9.572 0.609 0.683
te 16.8 17.2 18.3 0.200 9.213 9.238
2 V0 35.4 37.7 0.371 0.3% 0.442
t? 6Ll 63.7 67.8 8.019 0.872 0.977
1 3.0 5.2 $8.7 0.49¢ 0.526 0.589
B 28 R i 3:388 338 3.3
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Table III-1 (Concluded)

COHPOUND DENOH DEGR CV LINIT CV LINIT CV LINIT LOG LIMIT LOG LINIT L05 LIMIT
-------- OF FREEDOH (5 POINTS) (4 POINTS) (3 POINTS) (3 FOINTS) (4 POINTS) (3 POINTS)

5068 N-DODECANE 24 29.6 30.6 32.8 0.310 0.329 0.369
5078 DIPNEMNYLAHINE 20 26.9 28.0 29.7 0.270 0.286 0.320
5088 DIPHENYLETHER 25 31.3 32.6 34.7 0.337 0.359 0.402
5098 ALPHA TERPINEOL 25 32.2 33.5 35.6 0.368 0.391 0.438
5108 STYRENE 24 32.7 34.1 36.2 0.352 0.374 0.418
5118 DI-N-BUTYL AMIHE 11 101.2 104.6 110.3 1.004 1.058 1.167
5128 BIPHENYL 25 20.5 21.3 22.7 0.265 0.282 0.316
5138 P-CYNENE 26 29.6 30.8 32.8 0.320 0.340 0.381
5178 N-DECANE clo 26 42.1 43.8 46.6 0.436 0.464 0.520
5198 H-HEXADECANE (41 27 29.3 30.5 32.5 0.339 0.360 0.404
5218 H-EICOSANE c20 27 38.3 39.9 42.5 0.404 0.430 0.482
5238 H-TETRACOSANE C24 28 56.5 58.9 62.7 0.527 0.561 0.629
5268 N-TRIACCNTANE c30 26 114.1 118.8 126.5 0.964 1.026 1.149
6028 2-HAPHTHYL-D7-AHINE 27 116.0 120.9 128.7 .0.959 1.021 1.144
6038 2-HETHYLPYRIOINE-O7 23 47.7 49.6 52.8 0.441 0.468 0.524
6048 DIBENZOTHIOPHENE-DO 22 26.4 27.5 29.2 0.296 0.315 0.352
6058 DIBENZOFURAN-D8 26 17.6 18.3 19.5 0.203 0.216 0.241
6068 N-DODECAMNE-D26 28 33.1 34.5 36.7 0.319 0.339 0.330
6078 DIPHENYL-D10-AMINE 18 22.5 23.4 24.8 0.259 0.278 0.306
6088 DIPHENYL-D1ID ETHER 23 13.5 14.1 14.9 0.140 0.149 0.167
6098 ALPHA-TERPINEOL-D3 24 55.9 58.2 61.9 0.572 0.609 0.681
6108 STYRENE~2,3,445,6-D5 24 28.1 29.3 31.2 0.292 0.311 . 0.3%8
6118 DI-H-BUTYL-D18-AMINE 8 91.8 94.5 99.0 1.101 1.153 1.259
6128 DIPHEHYL-D10 22 10.8 11.2 11.9 0.119 0.126 0.141
6138 P-CYNENE-DI14 24 29.0 30.2 32.1 0.272 0.290 0.324
6178 H-DECANE-D22 es 3.8 34.2 35.4 0.302 0.321 0.360
6198 N-HEXADECAHE-D34 27 26.4 25.5 27.1 0.254 0.270 0.303
6218 H-EICOSANE-D42 26 21.49 22.3 23.7 0.233 0.248 0.277
6238 N-TETRACOSANE-D50 28 62.5 65.1 69.3 0.539 0.573 0.643
6268 H-TRIACONTANE-D62 26 156.1 160.5 170.7 1.111 1.103 1.326
7028 BETA HAFIITHYLAMINE 27 29.2 30.4 32.4 0.369 0.393 0.440
7038 ALFHA PICOLINE 24 19.7 20.5 21.8 0.225 0.240 0.268
7048 DIBEHZOTHIOPHENE 25 17.7 18.4 19.6 0.217 0.230 0.258
7058 DIBENZOFURAN 28 15.0 15.7 16.7 0.180 0.191 0.215
7068 N-DODECANE ci2 26 19.5 20.3 21.7 0.227 0.241 0.270
7078 DIPHEHYLAHINE 20 15.9 16.5 17.6 0.176 0.187 0.209
7088 DIPHENYLETHER 24 19.1 19.9 21.2 0.241 0.256 0.287
7098 ALPHA TERPINEOL 23 21.6 22.5 23.9 0.267 0.284 0.318
7108 STYRENE 26 19.8 20.6 21.9 0.261 0.277 0.310
7118 DI-N-BUTYL ANINE 8 41.5 42.7 44.7 1.309 1.371 1.497
7128 BIFHENYL 22 18.5 19.3 20.5 0.22% 0.238 0.266
7138 P-CYNEHE 24 16.3 17.0 16.1 0.168 0.178 0.199
7178 N-DECAME clo 25 28.9 30.1 32.0 0.365 0.389 0.6435
7198 H-HEXADECAHE Clé 28 19.49 20.2 21.5 0.241 0.256 0.287
7218 H-EICOSANE c20 28 24.8 25.9 27.6 0.271 g.289 0.324
7238 H-TETRACOSAHE C264 28 26.5 27.6 29.4 0.266 0.283 0.318

7268 H-TRIACONTAHE c30 28 32.9 34.3 36.5 0.411 0.437 0.490

.



Table III-2

CALIBRATION LIMITS -- EXTERNAL STANDARD

comrounio

o018
0058
ooss
0098
o128
o188
o208
021A
022A
024A
0258
0268
0278
02es
031A
036A
e3se
0358
0378
0398
a408
0418
0428
0528
0538
0548
0558
0568
057A
058A
0594
060A
0628
066A
065A
0668
0688
0698
0708
0718
0728
0738
0748
0758
0768
0778
0788
0798
0808
0818

168

ACENAPHTHENE

BEMNZIDINE
1,2,4-TRICHLOROBEMZEHNE
HEXACHLOROBENZENE
HEXACHLOROETHANE
B1S(2-CHLOROETHYL JETHER
2-CHLORONAPHTHALENE
2:6,»5-TRICHLOROPHEHOL
P-CHLORD-H-CRESOL
2-CHLOROFHEHOL
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZEHE
1,4-DICHLCROBENZENE
3,3°'~-DICHLCROBENZIDINE
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2+4-0INITROTOLUENE
2,6-DINITROTOLUENE
1,2-DIPHENYLHYDRAZINE
FLUORANTHENE
4-CHLOROPHENYL PHENYL ETH
4-BROMOPHENYL PHENYL ETHE
BIS (2-CHLOROISOFROPYL) E
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOFHORCHE

NAPHTHALENE

NITRCBENZENE
2-NITROPHENOL
G-NITROFHEHOL
2,6-DINITROFHENOL
4,6-0IHITRO-0-CRESOL
N-NITROSOCDIPHEHNYLAMINE
PENTACHLOROPHENOL

PHEHOL

BIS (2-ETHYLHEXYL) PHTHAL
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYL FHTHALATE
DIMETHYL PHTHALATE

BENZO( A JANTHRANCEHE
BENZO(A)PYRENE

BENZO(B IFLUORANTHENE
BENZO(K )F LUORANTHENE
CHRYSENE

ACEHAFHTHYLENE

ANTHRZCENE

BEHZO(GHI )PERYLENE
FLUOREME

T
Z-ZE-DIFLUOROBIPHENYL

DEHOM DEGR CV LIMIT Cv LIMIT CV LIMIT
OF FREEDOM (S POINTS) (4 POINTS) (3 POINTS)
29 49.1 51.1 54.9
25 101.8 106.0 112.7
29 58.5 61.0 65.0
29 52.4 54.7 58.2
25 641.1 42.8 45.5
30 63.5 66.2 70.5
24 37.1 38.6 41.0
29 $7.5 59.9 63.8
23 52.4 54.6 58.0
30 61.3 63.9 68.1
29 53.7 $6.0 $9.6
30 55.1 57.5 61.2
27 54.2 56.4 60.1
28 95.1 99.1 105.5
29 55.4 57.7 61.5
29 52.6 54.8 58.4
29 61.1 63.6 67.8
29 58.5 690.9 64.9
30 49.0 51.1 © 564.4
30 59.1 61.6 65.6
30 51.8 56¢.0 57.5
16 87.9 91.2 96.6
264 67.8 70.6 75.1
27 51.6 53.7 §7.2
29 56.6 56.9 60.6
30 68.4 1.3 75.9
29 43.3 45.2 ae8.1
14 48.6 50.3 53.2
30 62.2 64.8 69.0
26 69.2 72.1 76.6
28 79.7 83.0 88.4
27 60.5 63.0 67.1
17 49.4 51.3 54.4
29 70.6 73.6 78.4
29 60.5 63.1 67.2
29 77.9 81.2 86.4
30 56.4 58.7 62.6
29 92.4 96.3 102.6
30 56.2 58.6 62.4
29 52.0 54.2 57.7
28 65.8 €8.6 73.0
27 108.3 112.8 120.0
25 96.2 98.1 104.3
27 86.0 89.6 95.3
29 91.7 95.5 101.7
27 46.2 48.1 51.2
30 62.7 96.5 47.4
27 120.4 125.5 133.6
29 50.6 52.5 55.9
33 s2.1 54.3 57.9
5 85 613 s

31



Table III-2 (Continued)

COMPOUND DENOM DEGR  CV LIMIT CV LIMIT CV LIMIT
cm————- OF FREEDOM (5 POIHNTS) (4 POINTS) (3 POINTS)
201B ACENAPHTHENE-010 26 43.2 45.0 47.9
2058 BENZIDINE-D8 (RINGS-D8) 23 160.0 166.6 177.3
2088 1,2,4-~TRICHLOROBENZEHE~D3 23 56.5 58.8 62.5
209B HEXACHLORORENZENE-13C6 23 49.3 51.3 59.8
212B HEXACHLOROETHANE-1-13C 20 48.2 50.1 53.2
2188 BIS(2-CHLOROETHYL)-D8 ETH 22 62.2 64.7 68.7
2208 2-CHLORONAPHTHALENE-D? 28 57.2 59.6 63.5
221A 2,4,6-TRICHLOROPHENOL-3,5 25 52.9 55.0 58.6
222A 4-CHLORO-3-11ETHYLPHENOL-2 27 56.5 58.9 62.7
220A 2-CHLOROFHENOL-3,4,5,6~D4 2s 56.6 56.9 60.5
2258 1,2-DICHLORCBENZENE-D4 26 62.3 66.9 69.0
226B 1,3-DICHLOROBENZEME-DG 26 62.3 64.9 69.0
2278 1,4-DICHLCROBENZENE-DA 27 59.6 62.1 66.0
2268 3,3'-DICHLORCBENZIDINE-D6 25 128.9 134.2 142.8
231A 2,9-DICHLOROPHEMOL-3,5,6~ 27 57.0 £9.4 63.2
235A 2,9-DIMETHYLPHENOL-3,5,6~ 27 57.9 60.3 64.2
2358 2,4-DINITROTOLUENE-3,5,6- 25 9.6 98.6 104.8
2368 2,6-DINITROTOLUENE-03 16 44.1 45.8 48.5
2378 1,2-DIPHENYL-D10-HYDRAZIN 27 49.9 51.5 56.8
2398 FLUORANTHEHE-D10 28 79.6 82.9 es8.3
240B 4-CHLOROFHENYL FHENYL-DS 26 51.6 s3.8 57.2
2428 BIS(2-CHLOROISIPROPYLIETH 22 63.3 65.9 70.0
2528 HEXACHLORO-1,3-BUTADIEHE- 28 53.9 56.1 59.7
2538 HEXACHLOROCYCLOPENTADIEME 22 57.0 59.3 63.0
2548 ISOPHORONE-D8 26 50.6 52.7 56.1
2558 NAPHTHALENE-D8 27 47.8 49.8 53.1
2568 NITROBENZENE-DS 12 43.8 45.3 47.8
257A 2-MITROFHEHOL-3,4,5,6-04 27 61.7 66.2 68.6
258A 4-NITROFHENOL-2,3,5,6-04 23 8l.0 8.3 89.7
2594 2,4-DIMITROFHEHOL-3,5,6-D 26 81.6 85.0 90.5
260A 4,6-DINITRO-0-CRESOL-D2 27 5.9 68.6 73.1
2628 N-NITROSODIPHEMYLAMINE-D6 20 55.8 58.0 61.5
266A PENTACHLCROPHENOL-13C6 28 72.5 75.6 20.5
265A PHEHOL-2,3,64,5,6-D5 27 55.5 57.8 61.6
2668 BIS(2-ETHYLHEXYL)PHTHALAT 26 90.1 93.9 99.9
2688 DI-N-BUTYL PHTHALATE-04 25 59.0 61.4 65.3
2698 DI-N-OCTYL PHTHALATE-D4 27 133.2 138.8 1647.7
2708 DIETHYL PHTHALATE-3,6,5,6 26 49.6 51.7 55.0
2718 DIMETHYL PHTHALATE-3,4,5, 28 87.3 91.0 9.9
2728 BENZOtA)ANTHRACENE-D12 25 91.2 95.0 101.1
2738 BEMZO(A)PYRENE-D12 26 143.9 149.9 159.5
2748 BENZO(B)F LUORANTHENE-D12 26 126.8 130.0 138.9
2758 BEMZO(K)FLUORANTHENE-D12 26 9.0 97.9 104.1
2768 CHRYSEME-DI12 27 103.2 107.5 114.5
2778 ACEMAPHTHYLEME-D8 26 45.3 47.2 50.2
2788 ANTHRACENE-D10 25 47.6 49.5 . s2.7
2798 BENZO(GHI )PERYLENE-D12 26 126.1 131.3 139.7
2808 FLUORENE-D10 27 53.4 55.6 59.2
2818 PHENAHTHRENE-D10 28 50.6 52.7 56.2
2848 PYRENE-D10 25 95.2 99.2 105.5
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Table I1I-2 (Concluded)

COMPOUND DENOM DEGR CV LIMIT CV LIMIT cv LIMIT
cmmeenae OF FREEDOM {5 POINTS) (& POINTS) (3 FOINTS)
506B N-DODECANE 27 56.2 56.5 60.1
5078 DIPHEHYLAMINE 26 38.5 40.1 42.7
5088 DIFHENYLETHER 27 53.6 55.8 59.4
5098 ALPHA TERPINEOL 28 63.5 66.2 70.5
5108 STYREMNE 27 65.0 67.7 72.1
5118 DI-H-BUTYL AHINE 13 63.6 65.8 69.6
5128 BIPHENYL 27 49.2 51.2 54.5
5138 P-CYMENE 29 57.0 59.4 63.3
5178 N-DECANE c10 27 63.5 66.2 70.5
5198 H-HEXADECANE Cl6 30 54.2 £6.5 60.2
5218 M-EICOSANE c20 30 56.4 58.7 62.6
$238 N-TETRACOSANE c24 30 70.0 73.0 77.7
5268 N-TRIACONTANE C30 29 92.1 96.0 102.3
6028 2-NAPHTHYL-D7-AMINE 27 74.2 77.3 82.3
6038 2-METHYLPYRIDINE-D?7 22 48.0 49.9 53.0
6048 DIBEHZOTHIOPHENE-DS 29 53.4 55.5 8§9.1
6058 DIBEHNZOFURAN-D8 28 47.6 49.6 52.8
6068 N-DODECANE-D26 25 50.4 52.4 55.8
6078 DIPHENYL-D10-AMINE 19 46.0 45.8 48.6
6088 DIPHENYL-D10 ETHER 25 45.0 46.8 49.8
6098 ALPHA-TERPINEOL-D3 24 71.4 74.3 79.1
6108 STYRENE-2,3,4,5,6-D5 23 50.8 2.8 56.2
6118 DI-N-BUTYL-D18-AHINE ? 101.1 103.8 108.4
6128 DIPHENYL-D10 22 48.5 50.4 53.6
6138 P-CYNEME-D4 264 41.0 42.7 45.4
6178 N-DECANE-D22 26 48.4 50.4 §3.6
6198 H-HEXADECAHE-D34 27 47.8 49.8 53.0
6218 N-EICOSANE-D42 27 49.9 52.0 55.3
6238 N-TETRACOSANE-DSO 27 76.0 77.1 82.1
. 6268 N-TRIACONTANE-D62 26 136.0 141.7 150.8
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calibration curve was returned, as area ratio decreasing with increasing
input ratio was considered to be unacceptable. The goodness of fit of the
log-log calibration curve was then tested by comparing the residual root
mean sum of squares from the regression with

1

Log L'Imit =(°EFN-2 DF( -95)) .z 9

where af is the weighted average variance of the logarithms of the response
factors for CAL 100, PRR, and VER across all labs in the study; DF is the
number of degrees of freedom in the estimate of of; and N is again the
number of calibration points. (Two 1s subtracted from N because two
parameters are being estimated in the regression. The variance of the
logarithms of the RFs is an approximation to the residual error of the
regression in the neighborhood of y = 1.)* These 1imits are also tabulated
in Table III-1. If the residual error from the regression was too large, no
calibration was performed; otherwise the 1og-log calibration curve was

used.

The goodness-of-fit test was used to guard against spurious
fluctuations in the calibration curve. A few curves with y < 1/4 were
- disallowed because of numerical instability in applying the calibration
(1.e. small variation in area ratio would produce large variation in the
calculated amount).

Calculation of Amounts

The results of the calibrations are tabulated in Table III-3, by
laboratory. The cell frequency indicate the number of compounds at each

* For vy = 1 the logarithmic calibration curve becomes
log (AR) = Tog (b) + log (IR) + e
or log (AR) - log (IR) = log (RF) = log (b) *+ e
hence Var (log (RF)) = of
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Table III-3

FREQUENCIES OF CALIBRATION RESULTS
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laboratory experiencing the particular calibration outcome. Overall, among
those situations for which sufficient data was avajlable ({.e. four or five
calibration points), 84 percent were acceptable for 1inear calibration,

10 percent were rejected for linearity but had an acceptable log-iog fit,

4 percent had unacceptable 1inear and log-log fits, and 2 percent were
labeled compounds rejected for 1inear fit (no log-log fit could be performed
because the input ratio is 1 on all samples).

The calibration results were then applied to all samples i{n the study,

with

Area Ratio

Amount = x Input Concentration (Reference)

for 1inear calibrations, and

(1/v)

x Input Concentration (Reference)

Amount = (5555555319)

for log-log calibrations. According to the study design, entries were
calculated for compounds by internal standard, labeled analogues by internal
standard, and compounds by isotope dilution. Amount values were not
calculated by external standard methods.

Linearity Limits for Calibration

Across-compound summary percentile statistics on the CV 1imits for
testing calibration linearity for each compound series are presented in
Table I1I-4. The median number across compounds should be an acceptable
number to use for deciding whether to assume the proportional calibration
based on the average response factor or use a more detailed representation
of the response curve. This has been done both for 3 and 5 calfibration
points, for each compound series.
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Table I11-4

SUMMARY OF COEFFICIENT OF VARIATION LIMITS
FOR CALIBRATION LINEARITY

3 Calibration Points 5 Calibration Points
Methods/ Z5th 7oth Z5th 75th
Series %ile Medfan 2ile zile Median gile
External Standard 57.7 64.3 74.8 52.0 58.0 67.5
External Std. (L.A.) 54.8 63.0 89,7 49.4 57.0 81.0
Internal Standard 32.1 37.2 64.1 29.0 33.6 - 57.8
Internal Std. (L.A.) 28.8 36.4 84.5 26.0 32.8 76.4
Isotope Dilution 21,5 24.8 32.4 19.4 22,5 29.2

Note: L.A. = Labeled analogs.
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IV DATA SCREENING

After the amounts were calculated, they were screened for outliers,
both on a laboratory and individual-point basis. First, the Taboratories
were ranked and screened according to Youden's extreme rank method (see
Appendix G) in order to identify laboratories with significantly poorer
results than the majority of the study laboratories. For each compound, the
absolute deviations of each laboratory's amount from the median amount
across all laboratories for that sample were used for ranking. The rank
sums were taken across all eleven samples for the labeled compounds, and
across all samples except the BLK and EPA for unlabeled compounds. Each
compound was tested separately, and laboratories that were unable to report
one or more of the measurements were not evaluated for that compound.*

Table IV-1 presents the results by compound and laboratory. Laboratory
codes are 1isted for each column. A "." indicates that not all sample
values were reported or quantifiable for that compound at that laboratory.

A "+" indicates all data was present and the laboratory ranking results were
acceptable for that laboratory. "HI" indicates the occurrence of an
unacceptably high proportion of extreme values reported by that laboratory
for that compound. The binomial probability at p = .05 of seeing the
observed number of compound rejections or greater for each laboratory was
computed. Laboratories with a binomial probability of less than .05 of that
many rejections or more were rejected overall and removed from the study.
Lab E, with 29 out of 89 rejections, was removed on this basis. Table IV-2
presents totals of the numbers of compounds, number of rejections, and
overall results.

*
One laboratory did not report CAL 200 and another did not report APS, EPA,
and BLK. These two laboratories, B and I, could not be screened in this
protocol. However, preliminary examinations excluding the missing samples
from the calculation indicated no problems with these laboratories.
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Second, the amount values were then screened individually for
outliers. Two methods were applied: (1) a robust quantile method based on
the median and interquantile distance (QSCREEN), and (2) Ferguson's method,
based on the sample kurtosis (FSCREEN). These methods are described in
Appendix H. Both screening methods were applied to each sample, across
laboratories on the logarithms of the amounts. QSCREEN was applied at level
.001 and FSCREEN at level .01 for reasons described in Appendix H. If fewer
than five laboratories reported detectable amounts of a compound, neither
screening procedure could be applied. A total of 501 points were identified
as outliers by the quantile method, and 251 points by Ferguson's method.
Out of 26,195 points screened, 508 points were identified by at least one
method (approximately 2 percent). Amounts for which either method rejected
were set to missing. Details are given in Appendix H.
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CHPD_ND

001B
0058
0088
0098
0120
oles
0208
021A
022A
024A
0258
0268
0278
0268
031A
034A
0358
0368
0378
0398
0408
0418
0428
0528
0518
0548
0558
0568
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0584
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0628
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0668
0668
065D
0708
0718
0728
0730
0748
0758
0768
0778
07e8
0798
0800
0818
0848

20%5
£3°8

ACENAPHTHENE

BENZIDINE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBENZEHE
HEXACHLOROETHANE
BIS(2-CHLOROETHYL JETHER
2-CHLORONAPHTHALENE
2,6,6-TRICHLOROPHENOL
P-CHLORO-M-CRESOL
2-CHLOROPHENOL
1,2-DICHLOROBENZENE

1, 3-DICHLOROBEHZENE
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3,3'-DICHLOROBEHZIDINE
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHEHOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
1,2-DIPHENYLHYDRAZINE
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4-CHLOROPHENYL PHENYL ETH
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Table IV-1

LABORATORY RANKING RESULTS
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ey

CHMPD_NO

2098 HEXACHLOROBENZENE-13Cé
2128 HEXACHLOROETHAHE-1-13C
2188 BIS(2-CHLORQETHYL)-D8 ETH
2208 2-CHLOROHAPHTHALENE-D7
221A 2,4,6-TRICHLOROPHENOL-3,5
222A 4-CHLORO-3-METHYLPHEHOL-2
24A 2-CHLOROPHENOL-3,4,5,6-D4
2258 1,2-DICHLOROBENZEME-D4G
226B 1,3-DICHLOROBEHZEHE-D4
2278 1,4-DICHLOROBENZEHE-D&G
2268 3,3'~-DICHLOROBENZIDINE-D6
231A 2,4-DICHLOROPHEHOL-3,5,6-
234A 2,64-DIMETHYLPHENOL-3,5,6~
2358 2,4-DIMITROTOLUEHE-3,5,6~-
2368 2,6-DINITROTOLUEHE-D3
2378 1,2-DIPHENYL-C10-HYDRAZIN
239B FLUORANTHEMNE-D10
240B 4-CHLOROPHEHYL PHENYL-D5
242B BIS(2-CHLOROISOPROPYL)IETH
2528 HEXACHLORO-1,3-BUTADIEHE-
2538 HEXACHLOROCYCLOPENTADIEHNE
254B ISOPHORONE-D8
2558 HAPHTHALEHE-D8
2568 HITROSENZEHE-DS
257A 2-HITROPHENOL-3,4,5,6-D4%
258A 4-HITROPHEHOL-2,3,5,6-D4
259A 2,4-DINITROPHENOL-3,5,6-D
260A 4,6-DINITRO-0-CRESOL-D2
2628 N-HITROSCDIPHEHYLAMIHNE-D6
264A PENTACHLCROPHEHOL-13C6
265A PHENOL-2,3,4,5,6-D5
266B BIS(2-ETHYLHEXYL)IPHTHALAT
2688 DI-H-BUTYL PHTHALATE-D4%
2698 DI-N-OCTYL PHTHALATE-D4
2708 DIETHYL PHTHALATE-3,4,5,6
2718 DINETHYL PHTHALATE-3,4,5,
2728 BENZO(A)AHTHRACEHE-D12
2738 BEHZO(A)PYREHE-D12
2748 BENZO(B)IFLUCRANTHENE-DI2
2758 BEHZO(K)FLUORANTHEHE-DL2
2768 CHRYSEHE-DI12
2778 ACEHAFHTHYLENE-D8
278B ANTHRACEHE-DI10
2768 BEHZO(GHI)PERYLEHE-D12
2808 FLUORENE-D10
2818 PHEHANTHREHE-D10
264B PYREHE-D10
301B ACEHAPHTHENE
3058 BEHZIDINE
3068 1,2,4-TRICHLOROBENZENE
3098 NEXACHLCRCBEMZENE

3128 HEXACHLOROETIAHE
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CHPO_NO

J21A
322A
324A
3258
3268
3278
3288
331A
334A
3358
3348

3378

3398
3408
3428
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3538
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3558
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CHPD_

5138
5178
5198
5218
5238
5268
6028
6038
6048
6058
6068
6078
6088
6098
6108
6118
6128
6138
6178
619D
621B
623

6268
7028
7038
7048
7058
7058
7076
7088
7098
7108
7118
7128
7138
7178
7198
7218
7238
7268

HO

P-CYMENE

N-DECAHE cio
H-HEXADECAMNE Clé
H-EICOSAHE ca0
H-TETRACOSANE c24
N-TRIACONTANE c30

2-HAPHTHYL-D7-AMINE
2-HETHYLPYRIDINE-D?7
DIBENZOTHIOPIENE-DO
DIBEHZOFURAN-D8
N-DODECAHE-D26
DIPHEHYL-D10-AMIHE
DIPHEHYL-D10 ETHER
ALPHA-TERPINEOL-D3
STYREHE-2,3,4,5/,6-D5
DI-H-BUTYL-D18-AMINE
DIFHENYL-DI1O
P-CYHMEHE-D14
H-DECANE-D22
H-HEXADECANE-D34
M-EICOSAHE~-D42
H-TETRACOSANE-DS0
N~-TRTACOHTANE-D62
BETA HAPHTHYLAMINE
ALPHA PICOLINE
DIBENZOTHIOPHENE
DIBEHZOFURAN
H-DODECANE
DIPHENYLAMIHE
DIPHEHYLETHER
ALPHA TERPINEOL
STYRENE
DI-H-BUTYL AMINE
BIPHENYL
P-CYNEHE
N-DECAHE
H-HEXADECANE
H-EICOSAHE
H-TETRACOSANE
H-TRIACONTAHE

cl2

clo
Clé
c20
c24
C30
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Table IV-2

SUMMARY OF LABORATORY RANKING RESULTS

LAB NUMBER NUMBER REJECT
or or LA
CMPDS REJECTS

188
0
153
167
89
151
176
157
0
164
9%
166
127
124

o
*
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S EE ST 4 OX o
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V METHOD PRECISION AND ACCURACY

After the data set was recomputed and screened as described in the
preceding chapters, a number of statistical analyses were performed to
evaluate the performance of the proposed analytical method in relation to
current analytical methods. The method precision and accuracy were
calculated from the analyses of the aqueous performance standard (APS)
sample.' This water sample, containing 100 ug/L of each of the compounds in
the study, was subjected to the complete method: extraction, injection, and
calibration. Three measures of method performance were calculated with
respect to the analysis for each compound by internal standard methods, the
corresponding 1abeled analogue by internal standard, and the compound by
{sotope dilution:

(1) Percentage of cases with “not detected” or unquantifiable results.

(2) Method precisfon, calculated as the coefficient of variation of the
reported results:

100 S"/X (percent)

(3) Method accuracy, calculated as the relative absolute deviation of
the average measured concentration from the true value (100 ug/L):

100 | L}O%O_O I (percent)

Here X and Sn are the sample mean and standard deviation of the reported
analyses across laboratories (excluding "not detected" results). These
values are tabulated in Table V-1 by compound. Figures V-1 and V-2 show the
method precision and accuracy plotted versus compound number.

The median accuracy across all compounds is 22.3 percent for internal

standard, 26.1 percent for labeled compounds by internal standard, and
7.6 percent for compounds by isotope dilution. This considerable
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improvement in the accuracy (bias) of the isotope dilution method is due to
the addition of the reference compounds (labeled analogues) prior to the
extraction process. This corrects for recovery problems during the
extraction, since both the compound and its labeled analogue should be
extracted with similar efficiency.

The median precision across all compounds is 29.8 percent for internal
standard, 33.4 percent for analogues by internal standard, and 14.3 percent
by isotope dilution. This improvement presumably is due to the closer match
between the response sensitivities of the compound and the analogue than
between those of the compound and the general reference standard.

Thus, the isotope dilution methodology can be seen to be noticeably
more precise and more accurate than the internal standard method. However,
there 1s also some indication that isotope dilution requires more care in
its application, since the median proportion of laboratories that could not
quantify or detect compounds is 15.4 percent by internal standard,

8.3 percent for analogues by internal standard, but 23.1 percent by isotope
dilution. These problems may be expected to diminish as the laboratories
gain experience with the isotope dilution method, and with increased use of
direct computer submission of data on magnetic media, which should eliminate
transcription and coding as a source of error. Also, in practice,

Method 1625 specifies that if a laboratory is unable to quantify a compound
by isotope dilution, then the laboratory should report the quantification by
internal standard methods, thus limiting the nonquantitation to a minimum.
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COMPOUND

001B

0058

" 00eB

0098
0128
olen
0208
021A
022A
G24A
02LNn
0i'6B
0278
ocee
031A
034A
0358
0368
6370

0398

ACENAPHTHENE

BENZIDINE
1,2,4~-TRICHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROETHANE
BIS(2-CHLOROETHYL )JETHER
2-CHLORONAPHTHALENE
24%,6-TRICHLOROPHENOL
P-CHLORO-M-CRESOL
2-CHLOROPHEROL
1,2-DICHLOROBENZENE
1,3-DICHLOROBEMZENE
1,4-DICHLOROBENZENE
3,3'-DICHLOROBENZIDINE
2,4-DICHLOROFPHENOL
2,4-DIMETHYLPHEHOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
1,2-DIPHENYLHYDRAZINE

FLUORANTHENE

(CONTINUED)

Table V-1
PRECISION AND ACCURACY EVALUATION

AQUEOUS PERFORMANCE STANDARD

COMPOUND BY INTERNAL

ACY

Z

26.3
67.%
37.8
14.3
55.4
17.0
50.3
10.7
19.8
17.2
40.7
46.4
45.2
43.5
13.4
43.3
10.1
10.9

14.4

STANDARD
NOT
N OF DETECT PRECI- ACCUR-
LABS /QUANT SION
] 2 z
13 7.7 18.1
13 38.5 75.3
13 15,6 39,0
13 7.7 23.9
11 9.1 68.6
13 7.7 24.7
11 18.2 61.3
13 23.1 15.7
11 9.1 31.3
13 7.7 28.2
13 15.4  32.4
13 7.7 414
13 7.7 39.8
13 30.8 51.7
13 7.7 21.6
13 15.4 42.9
13 7.7 212
13 7.7 23.
13 231 30.0
13 23.1 23.8

24.0

ACY

P4

27.5
58.2
46.0
19.5
53.9
26.1
31.1

2.1
14.0
22.6
44.4
53.5
48.9
36.4
17.8
3R.2
19.4
12.5

24.0

HEASUREHENT
LABELLED AMALOG BY INTERNAL
STAHDARD
NOT
N OF DETECT PRECI- ACCUR-
LABS /QUANT SION
] Z b4
12 8.3 26.9
12 33.3 78.2
1n 0.0 51.3
11 9.1 36.8
9 0.0 71.7
10 0.0 32.0
12 0.0 34.4
11 18.2 42.6
12 8.3 16.1
11 0.0 23.9
12 8.3 44.0
12 8.3 50.7
12 0.0 48.5
12 16.7 61.6
12 0.0 25.4
12 0.0 36.0
1 9.1  36.0
10 0.0 2l.4
12 8.3 28.2
12 8.3 20.8

23.1

COMPOUND BY 1SOTOPE

ACY

4

2.7
1.6
5.7
6.1
62.3
5.3
32.4
11.3
0.0
3.1
3.7
13.9
10.3

9.6

9.0
6.1

27.1

DILUTION
NOT

N OF DETECT PRECI- ACCUR-

LABS /QUANT SION

s 2 7
13 23.1  10.3
13 38.5 4.2
13 30.8 a.8
13 3.8 6.3
11 27.3 &6.4
13 30.8 20.5
11 18.2 37.2
13 30.8 26.8
11 18.2 14l
13 231 9.0
13 231 10.8
13 231 21.7
13 15,4 24.1
13 23.1  16.1
13 7.7 7
13 231 143
13 38.5 11.8
13 38.5  11.2
13 15.4  39.0
13 15.4 18.6

13.0
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COMPOUND

0408
0418
042B
0528
0538
0548
0558
0568
057A
058A
059A
060A
0628
064A
065A
066B
0688
0698
0708

0718

4-CHLOROPHENYL PHENYL ETH
4-BROMOPHENYL PHENYL ETHE
BIS (2-CHLOROISOPROPYL) E
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPHOROME

NAPHTHALENE

HITROBENZENE
2-NITROPHENOL
4%-NITROPHENOL
2,4-DINITROPHENOL
4,6-DINITRO-0-CRESOL
N-NITROSODIPHENYLAMINE
PEHTACHLOROPHENOL

PHEHOL

BIS (2-ETHYLHEXYL) PHTHAL
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYL PHTHALATE

DIMETHYL PHTHALATE

(CONTIHUED)

Table V-1 (Continued)

COMPOUND BY INTERNAL
STANDARD

13
13
10
13
13
13

13

13
1
13
13
13
13
13
13
13
13
13
13

NOT

4

7.7
7.7
10.0
7.7
23.1
15.4
7.7
16.7
7.7
18.2
7.7
15.4
69.2
15.4
7.7
30.8
15.4
15.4
15.4
7.7

SION

Z

24.5
20.2
16.1
53.4
108.7
23.8
32.9
17.6
24.6
41.4
34.2
74.3
3.2
34.3
32.2
24.4
36.5
24.4
48.1

82.9

N OF DETECT PRECI- ACCUR-

LABS /QUANT ACY

Z

20.2
18.0
25.0
44.8
75.7
16.8
33.8
21.3
16.5
19.6

2.3
22.2

0.9
16.7
19.7
10.7
29.4
21.3
42.2
51.1

HEASUREMENT

LABELLED AHALOG BY INTERNAL
STANDARD

NOT

N OF DETECT PRECI- ACCUR-
_LABS /QUANT

12

10
11

12

12
12
12
12
12
12
12
12
12
12
12
12

Z

0.0
16.7
8.3
8.3
41.7
8.3
0.0
25.0
8.3
8.3
0.0

8.3

SION

Z

30.9

17.0
61.4
134.1
14.6
38.3
13.8
22.8
36.0
42.7
44.5
15.8
32.1
26.1
19.5
35.0
33.4
63.0
82.1

ACY

Z

26.7

29.9
50.9
74.5
19.2
36.9
30.1
20.5

9.3

1.8

0.8
21.3
17.2
19.5
20.1
31.6
28.0
52.7
55.6

COMPOUND BY ISOTOPE

ACY
Z

12.5

5.7
15.9

9.7
6.0
5.3
5.0
4.3
1.5
1.6
3.9
3.5
1.2
24.5
12.6
12.0
22.3

DILUTION
NOT
N OF DETECT PRECI- ACCUR-
LABS /QUANT SION
s 4 Z
13 7.7 19.4
10 10.0 9.3
13 15.4 31.5
13 61.5 7.8
13 15.4 13.8
13 15.4 10.5
6 33.3 7.5
13 7.7 10.5
11 27.3 16.3
13 15.4 10.7
13 30.8 9.7
13 61.5 12.2
13 15.4 11.4
13 7.7 14.3
13 15.4 20.7
13 30.8 12.0
13 7.7 12.5
13 7.7 20.0
13 15.4 18.0

19.4



1S

COMPOUND

0728 BEHZO(A)ANTHRANCENE
0738 BENZO(A)PYRENE

074B BENZO(B)FLUORANTHENE
0758 BENZO(K )FLUDRANTHENE
0768 CHRYSENE

0778 ACENAPHTHYLENE

07688 ANTHRACENE

0798 BENZO(GHI)PERYLENE
080B FLUORENE

0818 PHENANTHRENE

084B PYRENE

5028 BETA HAPHTHYLAMINE
5038 ALPHA PICOLINE

5048 DIBENZOTHIOPHENE
5058 DIBEMZOFURAN

5068 N-DODECANE

5078 DIPHEHMYLAMINE

5088 DIPHEHYLETHER

5098 ALPHA TERPIMNEOL

5108 STYREMNE

( CONTINUED)

Table V-1 (Continued)

COMPOUND BY INTERMAL
STANDARD

NOT

N OF DETECT PRECI- ACCUR-
LABS /QUANT SION

13
13
13
13
13
12
13
13
13
13
12
13
13
13
13
12
13
12
13

13

Z

30.8

23.1

23.1

15.4
23.1
15.7
7.7
30.8
7.7
15.4
16.7
30.8
30.8
15.4
7.7
8.3
23.1
8.3
15.4

15.4

4

24.7
29.6
59.7
72.4
23.9
17.2
25.7
43.0
19.0
20.0
33.9
68.7
4l1.6
19.8
23.5
86.6
28.8
17.8
14.7

46.9

ACY

Z

18.6
16.1
28.2
37.1
21.9
22.3
28.2
13.0
18.7
25.0
28.7
36.5
33.2
23.8
19.4
47.3
21.4
30.4
17.5

52.3

MEASUREMENT

LABELLED ANALOG BY INTERNAL
STANDARD

NOT

N OF DETECT PRECI- ACCUR-
LABS /QUANT SION

12
12
12
12
12
12
12
12
12
12
1
1
12
12
12
12
11
il
11

12

Z

16.7
16.7
25.0
16.7
16.7
0.0
16.7
16.7
0.0
8.3
9.1
27.3
16:7
16.7
8.3
0.0
27.3
0.0
9.1

8.3

Z

27.4
28.1

56.3

53.3

36.6
23.4
23.8
42.0
22.0
22.0
22.2
49.8
49.7
22.5
19.6
62.4
30.3
29.5
33.2

59.3

ACY

%

14.0
16.6
38.6
31.1
26.5
29.3
21.9
10.8
23.3
23.3
22.8
24.5
27.7
26.2
24.8
51.9
25.2
31.3

8.3

53.1

COMPOUND BY ISOTOPE
DILUTION

NOT

N OF DETECT PRECI- ACCUR-
LABS /QUANT SION

13
13
13
13
13
12
13
13
13
13
12
13
13
13
13
12
13
12
13

13

Z

30.8
15.4
30.8
30.8

7.7

8.3
15.4
30.8

7.7
23.1
16.7
53.8
30.8
23.1
23.1

8.3
38.5
25.0
53.8

23.1

¥4

13.8
20.5
65.1
14.3
22.6
19.3
20.2
12.5
11.3

5.3
12.1
71.2
16.8
13.3

9.2
52.2
20.7

8.9
23.0
25.4

ACY

7

5.5
11.9
43.1

8.0

5.9
14.7

2.0

7.6

3.4

5.0

7.6
26.6

5.2

9.2

7.6
21.4
10.5

5.6

0.6

10.7
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Table V-1 (Concluded)

MEASUREMENT
COMPOUND BY INTERNAL LABELLED ANALOG BY INTERNAL COMPOUND BY ISOYOPE
STANDARD STAHDARD DILUTION
HOT NOT NOT

N OF ODETECT PRECI- ACCUR- N OF DETECT PRECI- ACCUR- N OF DETECT PRECI- ACCUR-
LABS /QUANT SION ACY - LABS /QUANT SION ACY LABS J/QUANT SION ACY

] Z Z 7% L ] 7z Z Z s Z Z Z

COMPOUND

5118 DI-N-BUTYL AMINE 13 8‘;.6 68.6 95.1 11 72.7 126.1 73.9 13 84.6 137.0 27.8
5128 BIPHENYL 13 15.4 27.9 26.9 11 63.6 164.4 461.7 13 46.2 12.3 5.2
5138 P-CYMENE 13 15.4 45.4 48.5 12 0.0 67.5 53.6 13 30.8 9.9 3.3
5178 N-DECANE cl1o 12 8.3 80.1 64.0 12 8.3 38.2 39.4 12 25.0 28.5 29.4%
5198 N-HEXADECANE Clé 13 23.1 27.5 22.0 12 0.0 38.0 28.7 13 15.4 14.6 14.5
5218 N-EICOSANE c20 13 7.7 24.0 16.1} 12 8.3 25.8 23.4 13 7.7 33.6 22.1
5238 N-TETRACOSANE C24 13 23.1 25.0 11.0 12 25.0 23.3 20.5 13 30.8 8.6 5.6

526B N-TRIACORTANE C30 13 23.1 28.1 15.5 12 16.7 22.5 21.8 13 7.7 20.5 12.3
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Compound by Internal Standard
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Compound by Internal Standard
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VI QUALITY CONTROL LIMITS

Another important use of the data developed in the study is the
calculation of quality control 1imits for testing and screening of priority
pollutant analyses submitted to EPA for use in future analytical programs.
These quality control 1imits were calculated by constructing statistical
prediction intervals for future observations of a quantity of interest using
statistical estimates determined in this study.

To help ensure the inftial and ongoing quality of analytical
measurement by isotope dilution and internal standard methods, a number of
quality control 1imits are provided in this section. These 1imit values
were developed for application in the qualfty control procedures being
developed by EPA for final specifications of these methods. The limits are
calculated using the results of a varfance components analysis of the
measured amounts on two subsets of the data: the calibration-type sampies
(CAL 100, VER, and PRR) and the extracted samples (BLK, APS, and EPA). The
inter- and intralaboratory variance components of the logarithms of the
amounts were estimated (Sg and Sﬁ) along with the logarithmic mean response
(M) by maximum-1ikelihood techniques. Details of the variance components
procedure are given in Appendix I.

The measured concentrations of these compounds have been assumed to
follow a lognormal distribution throughout the analysis described fn this
section, as well as in other sections of this report. The lognormal
distribution has been frequently and effectively applied to model pollutant
concentrations, including other effluent guidelines priority pollutant data,
and agrees with the physical interpretation of nonnegative concentration
values. Limits derived from this assumption are always nonnegative.
Descriptive and summary statistics calculated for this data support the
assumption of lognormality.

In other EPA method validation studies the compound-specific
performance specifications haye usually been determined at individual test
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levels of p = .05 (1.e. based on 95 percent confidence 1imits for a single
future observation). Using such specifications, each compound measured
would have a 5 percent chance of falling outside fts QC 1imit.

Because of the large number of compounds (154, including l1abeled
analogues) involved in the quality tests for Method 1625A, 1t would be
extremely 1ikely that one or more items on each test would be failed simply
by random chance if the tests were all performed at indfvidual test levels
of p= .05, It was deemed desirable, tnstead, to specify test limits such
that the global test level (1.e. the chance of failing on one or more of the
compounds out of the whole 1ist) was held to 5 percent. Two approaches were
suggested: (1) reduce the individual test level, and (2) allow retesting of
those items that failed and only indicate an out-of-contpo] process 1f the
same {tem fails twice. These remedies can be applied in conjunction. For
instance, the start-up test, described below, involves both precision and
accuracy testing for a total of 308 jtems on the test. Testing at an
individual level of .0l and allowing one retest of the failed {tems will
achieve an overall level of 5 percent. Detafls of the binomial calculations
for these considerations are given in Appendix J.

Start-up Test Limits

When a laboratory begins operation, it is required to perform four
replicate extracts and analyses of prepared samples containing 100 ug/L of
all compounds. The arithmetic average and standard deviation of the four
values given by

>4
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are then computed for each compound.
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ELEMENT NAME: CONCENTRATION/DILUTION FACTOR

Definition: The concentration or dilution ratio of the sample fraction or spike before
analysls.

Input Type/Length
Quantitation Report X(11)

As Stored Internally 9(5)VI(5)
Unit of Measure

Pure number.

Edit Criteria:

Format: two numbers separated by a colon, the first is the pre-extraction/dilution
'amount; the second is the post extraction/dilution amount. ie XXXXX:XXXXX;

Example: 1000:] means that an initial 1000 mL volume of sample was concentrated to
! mL extract; 1:100 means that an inital volume of sample was diluted with 99 parts
reagent water.

Acceptable range: 10000:1 to 1:10000.
NA:NA - used for calibration standards

Use: When a semi-volatiles fraction (acid or base/neutral) is extracted, the normal
volume of sample is | liter (1000 mL). The extract is normally concentrated to a
volume of | mL. The units on the quantitation report for semi-volatiles is UG/ML.
Muitiplying these units by 1000 mL/L, and dividing by the concentration ratio (1000/1)
yields the final volume in ug/L. Mathematically, the concentration factor (CF) can be
expressed in the following equation:
Csamp (ug/L) = Cext (ug/mL) x 100C (mL/L) / CF
for our example,



ELEMENT NAME: CONCENTRATION/DILUTION FACTOR (Continued)
" Edit Criteria (continued):

Csamp (ug/L) = Cext (ug/mL) x 1000 (mL/L) / 1000
Similarly, for volatiles,
Csamp (ug/L) = Cdil samp (ug/L) / DF
For a dilution factor of 1:10,
Csamp (ug/L) = Cdil samp (ug/L) / (1/10)
and C samp (ug/L) = 10 x Cdil samp (ug/L)
As can be seen, the concentration and dilution factors are critical to computation of
the correct concentrations in water.



Limits for X required to ensure method accuracy are given in
Table VI-1. The limits for X were calculated by

expl(M + 3 2 - 5 nd) + ty(1-B) \/sé * na/8 + SE/L v SN+ o2 Sp/(N-L) T,
where M, Sﬁ, and Sé are the variance components results; nﬁ = exp(Si) -1;

L is the number of laboratories in this study; N is the total number of
observations of the compound in the set of samples for this study; td is

the inverse cumulative t distribution with d = min (N-L, L-1) degrees of
freedom; and p is the individual test level. The derivation of this formula
is given in Appendix K. Values are given for p levels of .05 and .01 for
1abeled compounds by internal standard and for compounds by fsotope
dilution. In order to achieve an overall significance level of 5 percent on
the precision (described below) and accuracy tests, the individual compound
1imits would be based on an individual significance level of .01, and one
retest of those compounds that failed the first round would be allowed (for
discussion of multi-round testing see Appendix J).

Table VI-1 also gives upper 1imits for S to ensure method precision.
The 1imits for S were calculated by

exp(M) Q(1-p, Sp) K(1-p,d)

where Q(q,s) is the qth quantile of the distribution of the standard
deviation of four lognormal variates with logarithmic mean 0 and logarithmic
standard deviation s, and K(q,d) is

where F is the inverse cumulative of an F distribution, C is the inverse
cumulative of a chi-squared distribution, and d is the degrees of freedom in
the estimate of SA' e.g., N-L. The derivation of this formula and the
details of the computer simulation used to evaluate Q are given in

Appendix L. Values are given at individual test levels of .05 and .01. To
obtain an overall 5 percent level over all compounds, in conjunction with
the start-up accuracy test, the .01 individual levels would be used with one
retest allowed for compounds that fail the first round.
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START-UP LIMITS FOR ACCURACY AND PRECISION

CORPOUND

2218
2358
2288
2098
2128
2188
2208
214
2224
224 A
2258
2260
2278
2280
2314
344
2358
2340
2378
2398
2008
2028
2528
2538
2348
2558
2568
257 A
2584
259a
W0A
2528
244
265 A
2568
2588
25698
2708
2718
2728
arss
2748
2758
2768
2778
2788
27938
2809
2818
28B4
6028
6333
6043
6058
4068
40738
6388
6198
6108
6118
6128
6138
6178
4198
6213
6238
6263

ACENAPHTNENE=-DT0
SENZIDINE~D8 (RINGS-DD)
1,2,4=TRICHLOROBENZENE-DS
HEXACHLOROBENZENE=13C6
HEXACHLOROETHANE=1=-13C
B8ISC2=CHLOROETHYLI~08 ETH
2=CHLORONAPHTHALENE~DTY
20406=TRICHLOROPHENOL=3,3
4=CHLORO=3=NETHYLPHENOL~2
2=CHLOROPHENOL=3,4,5,6-04
1,2=0ICHLORODBENZENE=D4
1+3=0ICNLOROAENZIENE-D4
126=DICNLOROBENZENE~DS
3+3°=DICHLOROBENZIIOINE=06
2o4=0ICHLOROPNENOL~3,3,6~
2o4=DINETHYLPNENOL=3,3,8~
2,4=DINITROTOLUENE=3,5, 6~
2s6=DINITROTOLUENE~D]

1+ 2=DIPNENYL=010=NYDRAZIIN
FLUORANTNENE-D10
4=CHLOROPHENTL PHENTL-DS
BISC2=CHLOROISOPROPYLIETH
HEXACHLORO=1,3-0UTADIENE~
HEXACHLOROCYCLOPENTADIENE
ISOPHORONE-~DE
NAPHTHALENE=DS
NITROBENZENE-DS
2=NITROPHENOL=3,4,5,6-04
4=NITROPHENOL=2,3,5,6-04
204=DINITROPHENOL=3,35,6~0
4o6=DINITRO-0=-CRESOL-DR
N=NITROSODIPHENTLANINE~DS
PENTACHLOROPNENOL-13Cé
PHENIL=2,3,4,5,6-03
SISC2-ETNYLNEXYL)PHTHALAT
0I=N=BUTTL PHTNALATE-D4
01=N=0CTYL PHTHALATE=D4
DIETHYL PHTNALATE-3,4,5,6
DIRETHYL PHTHALATE=3,4,5,
BENIOCA) ANTHRACENE=D12
BENZOCA)PYRENE-DI2
SENZOCB) FLUORANTNENE-D12
BENZO(K) FLUORANTHENE~D12
CMRYSENE-D12
ACENAPHTNYLENE=DS
ANTHRACENE~D10
BENIGCGHIIPERYLENE=-D12
FLUORENE-D10
PHENANTHRENE=-DT1D
PYRENE-D10
2=NAPHTHYL=-O0T7=ARINE
2=NETHYLPYRIDINE=D?
OIBENZOTMIOPHENE-08
DISENZOPURAN=DS
N=000ECANE~-D26
OIPHENTL~DT10~ANINE
OIPNENYL~D10 ETHER
ALPHA-TERPINEOL-D3
STYRENE~2,3,4,546-05
DI-N-BUTYL-013-ANINE
orPHENYL-010

P=CYRENE~-DT4

N=0ECANE-D22
N=MEXADECANE-034
N=-ETCOSANE-D42
N=TETRACOSANE-DSO
N=TRIACONTANE=D62

Table VI-1

ACCUR.
P .03
LOWER
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ACCUR.
P .01
LovER

ACCUR.
P .01
urPeER



Table VI-1 (Concluded)

59

.- —— SERIESSCONPOUNDS OY ISOTOPE DILUTION
CONPOUND Accum, ACCUR. ACCUR, aACCUR.
’ .08 P .05 P .08 P .01
LONER urreER LONER yreeR
3018 ACENAPHTHENE s 123 79 134
3058 BENZIDINE 28 298 16 518
3088 1,2,4=TRICHLOROBENZENE 89 128 82 136
3098 MEXACHLOROBENIENE 9s 118 90 124
3128 HEXACHLOROETHANE 33 518 21 960
31808 BISC2~CHLOROETHYL) ETHER 67 161 ss 196
3208 2-CHLORONAPHTHALENE 63 259 46 357
3214 2,406=TRICHLOROPHENOL ke 169 39 208
3224 P=CHLORO=M-CRESOL 83 121 76 131
3244 2-CHLOROPHENOL [ 1] 124 79 138
32568 1,2-DICHLOROBENIENE 81 131 73 1466
3268 1,3~DICHLOROBENZENE 78 168 63 201
3278 1,4=DICHLOROBENIENS 72 164 61 194
3288 3,3°-DICHLOROBENZIDINE 78 151 68 174
3314 2,4=0ICHLOROPHENDOL ”1 123 [} 131
3344 2,4=DINETHYLPHENOL kal 133 62 153
3358 2,4=0INITROTOLUENE [ 140 s 158
3369 2,6-DINITROTOLUENE 87 129 80 141
3378 1,2-DIPHENYLHYDRAZINE 64 234 49 - 308
3398 PLUORANTHENE 81 154 7 177
3608 4=~CHLOROPHENYL PHENYL ETH 84 148 75 166
3628 1S (2=CHMLOROISOPROPYL) € [ 1] 77 81 138
3528 MEXACHLOROBUTADIENE ' 198 31 251
3538 HEXACHLOROCYCLOPENTADIENE 60 124 (1) 144
3548 1SOPHORONE [ 1] 140 76 156
3558 NAPHTMALENE 87 128 80 139
3568 MITROBENZENE 83 132 69 161
3574 2=MITROPHENOL 8s 128 78 140
3504 4-NITROPHEROL 72 127 62 146
3594 2,4=DINITROPHENOL 79 122 72 134
3604 4,6~0INITRO-0-CRESOL [ 13 122 77 133
3628 M=NITROSODIPHMENYLANINE 76 122 65 142
354A PENTACHLOROPHENOL a3 128 76 140
3554 PHENOL 82 118 ” 127
3868 8IS C(2-ETHYLHEXYL) PHTHAL 81 18% 69 220
3588 DI-N-SUTYL PHTMALATE 86 146 78 165
3598 DI-N~OCTYL PHTHALATE 86 148 ka4 161
3708 OIETHYL PHTHALATE 86 170 75 196
3718 OIMETHYL PHTMALATE 1] 164 76 188
3728 SENZOCA)ANTHRANCENE 76 145 (31 168
3738 BENZOCA)PYRENE 74 165 62 195
3748 BENZOCB) PLUORANTHENE S0 350 32 543
3750 SENZOCK) FLUORANTHENE a7 . 124 11 143
3768 CHRYSENE 70 157 s9 186
3778 ACENAPHTHYLENE 80 161 69 186
3788 ANTHRACENE 69 148 58 174
3798 BENZOCGHIIPERYLENE 81 141 72" 160
3808 FLUORENE a7 123 81 132
3618 PHENANTHRENE 96 113 93 119
3840 PYRENE 84 137 76 152
7028 SETA NAPHMTNYLANINE 23 513 10 1236
. 7038 _ALPHA PICOLINE 69 L9 .59 149
748 DIBENZIOTNIIPHENE 14 136 79 iso
7058 DIBENZOPURAN 91 126 as 136
7063 N-O0COECANE c12 50 260 33 369
7073 DIPNENYLAWINE n 167 Ss 205
7088 DIPMENYLETHER 89 125 82 136
7093 ALPNA TERPINEOL 114 172 42 234
7108 STYREME 66 173 83 221
7115 DI=N-BUTYL ANMINE . ‘. . -
7123 SIPHENYL 86 131 7S 148
7138 P=CYMENE 8% <127 76 140
7179 N-0ECANE c10 34 141 26 19s
7198 N=HEXAOECANE €16 89 146 80 162
7213 N-EICOSANE c20 67 209 s3 263
7238 N=TETRACOSANE c24 87 127 80 139
7268 N-TRIACONTANE c30 73 168 61 200



Ongoing Calibration-Verification Limits

During each shift, a standard calibration sample containing 100 .g/mL
of all compounds, is analyzed to check the method calibration. Limits for
the results of this check are given in Table VI-2 for compounds by internal
standard (which would be appropriate for Method 625), labeled compounds by
internal standard, and compounds by isotope dilution. The limits are
obtained from the variance components analysis of the calibration-type
samples as

exp[1n(100) = t (1 - §) 5,1 ,

where ty 1s again the inverse cumulative t distribution, and d is the
degrees of freedom in the estimate of SA, e.g. N-L. The derivation of

this formula is given in Appendix K. The maximum-minimum and minimum-
maximum limits were set at 85 and 115, respectively for calibration
verification of all compounds; f.e., for the 100 ug/m. calibration
verification standard, no specification falls in the range of 85 to

115 ug/mL. These 1imits were chosen because isotope dilution has the
potential of being too precise, and in the same way that some probability
exists that wide 1imits can be developed, there is a remote probability that
narrow 1imits can be developed, also. Since calibration is verified with a
single analysis for all compounds, it was felt that an additional allowance
for those compounds which fall in the range of 85 to 115 would not render
the analysis for any given compound too imprecise.

Limits are given in Table VI-2 for individual test levels of .05, .01,
.001, and .0001. To achieve an overall 5 percent level on this test for
Method 625* (compounds by internal standard), either the .0l values from the
first section of Table VI-2 could be used with one retest allowed for
failing compounds, or a single-round test at individual level .001 could be
used. To achieve an overall 5 percent level for Method 1625A, the .01 Tevel

*
~ For Method 625, acid (A) and base/neutral (B) compounds are tested
separately, for a total of 12 and 48 compounds tested.
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Table VI-2
ONGOING CALIBRATION VERIFICATION LIMITS

------------------------------------------ SERIES=COMPOUNDS BY INTERNAL STANDARD

COoMPOUND P .05 P .05 P .0l ‘P .01 P .001 P .001 P .0001 P .0001
LOWER UPPER LOHER UPPER LOWER UPPER LOUER UPPER
0018 ACENAPHTHENE a5 118 890 126 74 136 68 146
005B BENZIDINE 39 254 28 356 18 552 12 844
0088 1,2,4-TRICHLOROBENZENE 80 125 74 136 66 151 60 167
0098 HEXACHLOROBENZENE 65 153 56 178 46 217 18 262
0128 HEXACHLOROETHAHE 72 140 63 158 54 185 46 217
0188 BIS(2-CHLOROETHYL)ETHER 69 145 61 165 51 196 a3 231
0208 2-CHLOROHAPHTHALENE 74 135 67 150 57 175 49 203
021A 2,4,6-TRICHLOROPHEHOL 78 128 71 141 63 159 56 180
022A P-CHLORO-H-CRESOL 85 115 85 118 80 125 75 133
024A 2-CHLOROFHEHOL 77 131 70 144 62 163 55 183
0258 1,2-DICHLOROBENZENE 70 143 62 162 52 191 45 223
0268 1,3-DICHLOROBEHZEHE 78 129 71 141 63 158 56 177
0278 1,4-DICHLOROBEMZEMNE 77 129 70 142 62 160 55 180
0268 3,3'-DICHLOROBEHZIDINE 57 177 46 217 35 284 27 370
031A 2,4-DICHLOROPHEMNOL 76 131 69 144 61 163 55 183
034A 2,4-DIMETHYLPHENOL 84 119 79 127 72 138 67 150
0358 2,4-DINITROTOLUEHNE 67 150 58 174 48 210 40 252
036B 2,6-DINITROTOLUENE 66 151 57 175 47 212 39 253
0378 1,2-DIPHENYLHYDRAZINE 77 130 70 143 62 163 54 185
0398 FLUOPAMTHEME 69 145 60 166 51 197 43 234
0408 4-CHLOROPHEHNYL PHENYL ETH 75 134 67 148 59 169 52 193
041B 4-BROMOFHENYL PHENYL ETHE 75 133 67 149 57 176 47 211
042B BIS (2-CHLOROISOPROPYL) E 70 142 62 162 52 192 44 228
0528 HEXACHLOROBUTADIEME 80 126 73 136 66 152 59 169
0538 HEXACHLOROCYCLOPENTADIENE 75 133 68 148 59 169 52 193
0548 ISOPHORONE 73 137 65 153 56 178 49 205
055B NAPHTHALENE 74 134 67 149 59 171 51 194
0568 NITROBENZEME 78 129 70 143 60 166 51 197
057A 2-HITROPHENOL 76 127 72 139 64 156 57 174
058A 4-NITROPHEHOL 56 178 45 221 34 295 25 393
059A 2,4-DINITROPHENOL 64 155 55 181 45 222 37 270
060A 4,6-DINITRO-O-CRESOL 67 149 58 173 48 209 40 251
0628 H-NITROSODIPHEHYLAMINE 76 131 67 150 53 187 40 249
064A PENTACHLOROPHEHOL 63 158 54 186 43 230 35 283
065A PHENOL 74 136 66 151 57 174 50 199
0668 BIS (2-ETHYLHEXYL) PHTHAL 61 164 51 195 al 45 33 306
068B DI-N-BUTYL PHTHALATE 73 137 &5 153 57 177 49 204
0698 DI-H-OCTYL PHTHALATE 52 194 41 246 30 335 22 450
0708 DIETHYL PHTHALATE 69 144 61 160 52 194 44 229
0718 DIMETHYL FHTHALATE 69 144 61 164 51 194 44 228
0728 BEHZO(A)ANTHRANCENE 57 175 47 214 36 279 28 360
0738 BEHZO(A)PYREHE 36 277 25 400 15 646 10 . 1027
074B BEHZO(B)FLUORANTHENE 43 235 31 320 21 483 14 723
0758 BENZO(K)FLUORANTHEHE 39 254 28. 354 18 546 12 828
076B CHRYSEMNE 42 237 31 322 21 480 14 705
0778 ACEMAPHTHYLENE as 117 80 125 7% 135 68 147
078B ANTHRACENE 66 151 57 175 47 211 40 252
0798 BEHZO(GHI)PERYLENE 42 240 30 330 20 503 13 761
0808 FLUORENE 71 141 63 159 54 1686 46 216
0818 PHENAHTHREHE 66 151 57 175 47 211 40 252
0848 PYRENE 67 148 58 lgl 48 §g7 Qg Zgg
2038 REANAPRCOUINE™™ME &8 13 e8 fa? 3 82 ¢ 7%
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COMFOUND

5048 DIBENZOTHIOPHEME
5058 DIBENZOFURAN
5068 N-DODECANE

5078 DIPHENYLANINE
5088 DIPHEHYLETHER
5098 ALPHA TERPIHEOL
5108 STYRENE

5118 DI-H-BUTYL AMINE
5128 BIPHENYL

5138 P-CYHENE

5178 N-DECANE c10
5198 N-HEXADECANE Clé
5218 N-EICOSAHE cz0
5238 N-TETRACOSANE c24
5268 N-TRIACONTANE c3o

------- SERIES=COMPOUNDS BY INTERNAL STANDARO

P .05
LOWER

71
73
65
70
70
71
69
3¢
a0
72
59
67
67
67
55

Table VI-2 (Continued)

P .05
UPPER

140
137
154
142
143
140
144
328
125
138
169
149
150
148
180

P .01
LOMER

63
(1
56
62
62
63
61
15
73
64
49
58
58
59
45

P .01
UPPER

158
153
180
162
162
158
165
446
136
155
204
172
173
171
223

P .001
LOMWER

54
57
a5
52
52
54
51

4
66
5%
39
49
48
49
34

P .001
UPPER

185
176
220
192
192
185
196
2397
151
181
260
206
209
204
296

P .0001
LOKER

P .0001
- UPPER

216
202
268
227
226
216
232
17589
168
209
327
245
249
243
392
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Table VI-2 (Continued)

--------------------------------------- SERIESSLABELLED ANALOGS BY INTERNAL STANDARD ------em--eoe-

COHPOUND P .05 P .05 P .01 P .01 P .001 P .00} P .0001 P .0001
LOWER UPPER LOMER UPPER LOWER UPPER LOHER UPPER
201B ACENAPHTHENE-D10 85 116 82 122 76 131 71 141
205B BENZIDIHE-D8 (RINGS-D8) 34 295 23 438 14 738 8 1233
2088 1,2,4-TRICHLOROBENZENE-D3 8l 123 75 133 68 147 61 163
2098 HEXACHLOROBENZEME-13Cé 66 152 56 178 46 217 38 265
212B HEXACHLOROETHAHE-1-13C 73 137 65 154 55 180 47 212
218B BIS(2-CHLOROETHYL)-DS ETH 75 133 68 147 59 169 52 194
2208 2-CHLOROHAPHTHALENE-D7 es 116 82 122 77 130 72 139
221A 2,4,6-TRICHLOROPHENOL-3,5 85 116 al 123 75 133 69 144
222A 4-CHLORO-3-METHYLPHEHOL-2 as 118 80 126 74 136 68 147
224A 2-CHLOROFHEHOL-3,4,5,6-04 77 130 70 142 62 160 55 180
2258 1,2-DICHLORODEHZENE-DG 81 123 75 133 68 148 61 164
2268 1,3-0ICHLOROBENZENE-D4G 75 133 68 147 59 168 52 192
2278 1,4-DICHLOROBEHZENE-D4 a3 120 78 129 71 140 65 153
22688 3,3'~DICHLOROBEHZIDINE-D6 48 210 36 275 25 393 18 558
231A 2,4-DICHLOROFHENOL-3,5,6- 82 122 76 131 70 144 69 157
234A 2,4-DIMETHYLPHENOL-3,5,6- 79 127 72 139 65 155 58 172
2358 2,4-DINITROTOLUEHE-3,5,6~ 77 130 70 144 61 164 53 187
236B 2,6-DIHITROTOLUENE-D3 66 151 57 176 45 220 36 278
2378 1,2-DIFHENYL-D10-HYDRAZIN 79 127 72 139 64 155 58 174
2398 FLUORANTHENE-DI1O 72 139 64 157 54 184 47 215
2608 4-CHLOROFHEHYL PHENYL-D5 78 128 72 140 64 157 57 175
2428 BIS(2-CHLOROISOPROPYLIETH 70 143 62 162 52 193 44 229
2528 HEXACHLORO-1,3-BUTADIEHE- 85 118 80 126 73 136 68 148
2528 HEXACHLOROCYCLOPENTADIENE 73 137 65 154 55 180 47 ’ 211
2548 ISOPHOROME-DS 75 134 67 149 59 170 52 194
2558 HAPHTHALEME-DS 85 116 a1 123 76 132 71 141
256B HITROBENZENE-DS 76 131 68 147 ¢ 57 177 46 219
257A 2-NITROPHENOL-3,4,5,6-D4 81 124 75 134 67 148 61 163
258A 4-NHITROPHENOL-2,3,5,6-D4 64 157 54 185 43 231 35 287
259A 2,4-DINITROFHEHOL-3,5,6-D 66 151 57 178 a7 212 39 256
260A 4,6-DIHITRO-O0-CRESOL-D2 78 128 71 140 63 158 56 177
2628 N-NITROSODIPHENYLAHIME-D6 81 124 75 134 68 151 59 170
264A PENTACHLOROPHEHOL-13Cé 69 146 60 167 50 199 42 237
265A PHENOL-2,3,4,5,6-D5 72 138 65 155 56 180 48 208
2668 BIS(2-ETHYLHEXYL)PHTHALAT 70 146 61 164 51 195 43 232
266B DI-H-BUTYL PHTHALATE-D% 75 133 68 147 59 168 52 192
2698 DI-H-OCTYL PHTHALATE-D4 51 196 40 250 29 344 21 a67
2708 DIETHYL PHTHALATE-3,4,5,6 72 139 64 156 55 182 47 211
271B OIMETHYL PHTHALATE-3,4,5, 73 136 66 152 57 175 50 201
272B BENZO(A)ANTHRACENE-D]2 58 173 47 211 36 275 28 357
273B BEHZO(A)PYRENE-D12 40 250 29 348 19 535 12 812
274B BEMZO(B)FLUORANTHENE-D12 43 233 32 317 21 474 14 703
2758 BEMZO{K)IFLUORANTHENE-D12 41 245 30 338 19 513 13- 767
276B CHRYSENE-DI2 54 186 43 232 32 310 24 411
2778 ACEHAPHTHYLEHE-DS a3 120 78 128 72 140 66 152
2788 ANTHRACEHE-D10 (-1 126 73 137 6S 183 58 171
2798 BENZO(GHI)PERYLENE-D12 4l 245 30 337 19 513 13 m
280B FLUOREHE-D10 81 124 75 134 67 148 61 164
281B PHEMANTHREHE-D10 84 119 79 127 73 137 67 149
284B PYRENE-D10 73 137 65 154 56 180 48 210

60%8 2-HAPHTHYL-D7-AHINE 70 143 62 182 5% lg! 4? 230
6028 BibENZOIRIGAAENE B 8 it 3t o 3 i3 § 143
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COMPOUND

6058
6068
6078
6088
6098
6108
6118
612B
6138
6178
6198
6218
6238
6268

DIBENZOFURAN-D8
N-DODECANE-D26
DIPHENYL~-D10-AMINE
DIPHENYL-D10 ETHER
ALPHA-TERPIHEOL-D3
SIYRENE'ZUSDQISpG‘DS
DI-N-BUTYL-D18-AMINE
OIPHENYL-D10O
P-CYMEHE-DI14
H-DECANE-D22
N-HEXADECANE-D34
N-EICOSAHE-D42
N-TETRACOSANE-D50
N-TRIACONTANE-~D62

SERIES=LABELLED ANALOGS BY INTERNAL STANDARD

P .05
LOWER

84
67
81
85
49
70
30
sl
83
70
76
al
74
53

Table VI-2 (Continued)

P .05
UPPER

119
149
124
115
203
143
337
124
120
143
132
123
136
187

P .01
LOWER

79
59
74
85
38
61
17
74
78
61
69
75
66
43

P .01
UPPER

127
171
135
116
261
163
585
136
128
163
145
133
151
235

P .001
LOKER

72
49
66
82
27
52

7
63
72
52
61
68
57
32

P .001
UPPER

139
204
151
123
364
193
1420
159
140
193
165
147
174
316

P .0001
LOER

66
41
59
77
20
44

52
66
a4
54
62
50
24

P .0001
UPPER

150
242
169
129
502
228
64238
192
152
7
186
162
199
423
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coMpPoutD

3018
3osB
3088
3098
3128
3188
3208
321A
322A
3244
3258
3268
3278
3z2eB
331A
334A
3358
3348
3378
339
3408
3428
3528
3518
3548
3558
3568
357A
358A
359A
360A
3628
364A
365A
3668
3688
1698
3708
3718
3728
3738
3748
3758
3768
3778
37eB
3798
3json
3slB
31848
7028

7038
7048

ACENAPHTHENE

BENZIDIME
1,2,4-TRICHLOROBENZENE
HEXACHLOROBENZENE
HEXACHLOROE THANE
BIS(2-CHLOROETHYL)ETHER
2-CHLORONAPHTHALENE
2,4,6-TRICHLOROPHENDL
P-CHLORO-#-CRESOL
2-CHLOROPHENHOL
1,2-0ICHLOROBEHZENE
1,3-0ICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3'-DICHLOROBENZIDINE
2,4-DICHLOROFHEHOL
2,4-DINETHYLPHEHNOL
2+4-DINITROTOLUEHE
2,6-DINITROTOLUENE
1,2-DIFHEHNYLHYODRAZINE
FLUORANTHENE
4-CHLOROPHEHYL PHENYL ETH
BIS (2-CHLOROISOFROPYL) E
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPHOROHE

HAPHTHALENE
NITROBEHZEHE
2-HITROPHEHOL
4-NITROFHEHOL
2,4-DINITROPHENOL
4,6-DINITRO-0-CRESOL
N-HITROSODIPHEMYLAMINE
PENTACHLOROPHEHOL
PHENOL

BIS (2-ETHYLHEXYL) PHTHAL
DI-H-BUTYL PHTHALATE
DI-H-OCTYL PHTHALATE
DIETHYL PHTHALATE
DINETHYL PHTHALATE
BENZO{ AVANTHRAHCENE
BEHZOUAYPYRENE
BEHZO(B )F LUORANTHENE
BENZO(K)FLUORANTHENE
CHRYSENE
ACEHAPHTHYLENE
ANTHRACENE
BEHZOt GHI IPERYLENE
FLUOREHE

PHENANTHRENE

PYREUE .
BETA HAPHTHYLAMIHE

B1BEAZG T2 HENe

P .05
LOKER

Table

P .05
UPPER

115
160
115
115
115
124
125
115
115
115
115
121
124
115
119
120
115
128
115
120
117
118
115
115
117
118
115
115
129
115
118
116
115
122
115
117
116
115
115
116
115
124
239
117
125
126
117
115
115
115
150

Ife

VI-2 (Continued)

P .ot
LOKER

SERIES=COMPOUNDS BY ISOTOPE DILUTIOM

P .ol
UPPER

115
189
116
116
122
134
136
115
115
116
119
129
133
117
127
127
115
140
119
127
123
126
119
116
123
121
115
1z
142
119
125
123
117
130
118
123
123
120
121
123
116
134
329
123
135
136
126
120
119
118
174

13

P .001
LOWER

83
42
82
82
76
67
65
85
a5
a2
79
71
68
8l
73
72
83
63
79
72
76
73
79
82
75
77
85
8l
62
79
7%
7%
8l
70
80
76
76
78
77
76
82
67
20
75
67
66
75

P .00t
UPPER

120
237
122
122
131
148
153
118
115
123
127
141
147
123
138
139
121
160
126
138
132
137
127
123
133
129
115
123
161
126
135
134
124
142
125
132
131
128
129
132
122
148
500
133
150
152
134
127
126
125
212

Hi

P .0001
LOKER

P .0001
UPPER

125
296
128
128
141
164
171
123
115
129
135
154
161
130
149
150
127

183

136
149
142
148
135
129
142
137
115
129
183
133
145
148
130
155
131
142
140
135
137
142
129
164
756
142
166
168
145
135
133
132
256

11
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Table VI-2 (Concluded)

~- SERIES=COHPOUNDS BY ISOTOPE DILUTION

COHMPOUND P .05 P .05 P .01 P .01 P .001

LOKER UPPER LOWER UPPER LOKER
7058 DIBENZOFURAN a5 115 e3 120 78
7068 N-DODECANE ci12 80 125 7% 136 66
7078 DIPHENYLANINE 79 127 72 139 64
7088 DIPHENYLETHER a5 115 85 115 as
7098 ALPHA TERPIHEOL 78 128 n 140 62
7108 STYRENE 83 120 78 129 7
7118 DI-N-BUTYL AMINE . . . . .
7128 BIPHENYL a0 125 7% 136 66
7138 P-CYHENE 85 115 85 115 a3
7178 N-DECAHE c10 69 145 60 166 50
7198 H-HEXADECANE Clé6 85 116 82 122 77
7218 N-EICOSANE cz0 76 131 69 144 61
7238 N-TETRACOSANE c24 82 121 77 130 71
7268 N-TRIACONTANE Cc30 a3 120 78 129 7

P .001
UPPER

128
150
156
116
161
141

152
121
198
130
163

142

140

P .0001
LOMER

73
60
57
a3
54
65

58
79
42
72
54
65
66

P .0001
UPPER

136
166
176
120
186
153
171
127
35
138
184
154
152



specifications (in the second and third sections of Table VI-2, for the
series labeled compounds by internal standard and compounds by isotope
dilution) could be used, allowing one retest for failing compounds, or the
.0001 level specifications could be used for a single-round test.

Ongoing Quality Assurance Tests

In each batch of samples processed by the laboratory, one water sample
with known composition of 100 ug/L of all compounds is extracted and
analyzed. Limits for the recovery of each compound and labeled compounds
are given in Table VI-3, The 1imits are computed from the variance
components analysis of extracted samples as

expM + t(d, 1 - §) \/sfg' +Eesiesim

where t is as above, and d is the appropriate degrees of freedom, e.g.,
min (N-L, L-1). The derivation of this formula is given in Appendix K.

The 1imits are given at individual test levels of p = .05, .01, and
.001. For the ongoing quality assurance test of all 154 compounds, the .01
Tevel would be used to achieve an overall 5 percent significance level,
assuming one retest is allowed for compounds which fail the first round.

In addition to the one QA sample in each batch, the recovery of labeled
compounds is checked for every sample which is analyzed. Limits on the
recovery of the labeled compounds in these samples are also obtainable from
Table VI-3. Because the analysis of wastewater samples is not necessarily
repeatab]e; an individual test level of p = .001 would be used to give an
approximate overall 5 percent level test, with no allowance for retesting of

failed compounds.
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Table VI-3
ONGOING QUALITY ASSURANCE LIMITS

COMPOUND P .05

LOWER
2018 ACENAPHTHENE-D10 39
2058 BEMZIDINE-DS (RINGS-DS8) 1
2088 1,2,4-TRICHLOROBENZENE-D3 17
2098 HEXACHLOROBEHNZENE-13C6 35
212B HEXACHLOROETHANE-1-13C 7
2188 BIS(2-CHLOROETHYL)-D8 ETH 34
220B 2-CHLORONAPHTHALENE-D7 32
221A 2,4,6-TRICHLOROPHENOL-3,5 45
222A 6-CHLORO-3-METHYLPHENOL-2 22
226A 2-CHLOROFHENOL-3,4,5,6~D% 62
2258 1,2-DICHLOROBEMNZENE-DS 18
2268 1,3-DICHLOROBEHZENE-04 15
2278 1,4-DICHLOROBEMZENE-D4 17
2288 3,3'-DICHLOROBENZIDINE-D6 10
231A 2,4-DICHLOROPHENOL~3,5,6~ 43
236A 2,4-DIMETHYLPHENOL-3,5,6- 21
2358 2,4-DINITROTOLUENE-3,5,6- 29
236B 2,6-DINITROTOLUENE-D3 43
2378 1,2-DIPHENYL~D10-HYDRAZIN 15
2398 FLUORANTHENE-D10 39
2408 4-CHLOROFHENYL PHENYL-DS 38
2428 BIS(2-CHLOROISOPROPYL)ETH 40
2528 HEXACHLORO-1,3~BUTADIENE~ 10
2538 HEXACHLOROCYCLOPENTADIENE o
.2548 I1SOPHOROME-DS 52
2558 NAFHTHALENE-DS 30
2568 NITROBENZENE-DS 30
257A 2-NITROFHEMOL-3,4,5,6-D4 45
258A 4-NITROPHENOL-2,3,5,6-04 12
259A 2,4-DINITROPHENOL-3,5,6-D 27
260A 4,6-DINITRO-0-CRESOL-D2 40
2628 N-NITROSODIPHENYLAMINE-D6 51
264A PENTACHLOROPHENOL-13Cé 40
265A PHENOL-2,3,4,5,6-D5 14
266B BIS(2~-ETHYLHEXYL)PHTHALAT 39
268B DI-N-BUTYL PHTHALATE-D4 30
2658 DI-N~OCTYL PHTHALATE-D4 17
270B DIETHYL PHTHALATE-3,4,5,6 10
271B DIMETHYL PHTHALATE-3,4,5, 2
272B BENZO(A)ANTHRACENE-D12 33
2738 BENZO(A)PYRENE-D12 42
274B BENZO(B)FLUORANTHENE-D12 12
2758 BENZO(K)FLUORANTHENE-D12 18
276B CHRYSENE-D12 33
2778 ACENAPHTHYLENE-DS 42
2788 ANTHRACENE-D10 33
2798 BENZO(GHT)PERYLENE-D12 36
2808 FILUOREME-D10 47
2818 PHEMANTHRENE-D10 43
284B PYRENE-D10 37
6028 2-MAPHTHYL-07-AMINE 2
$028 BIREMIOTHIOPRENE-DA b
6058 DIBENZOFURAN-08 48
6068 N-DODECANE-D26 9
6078 DIFHENYL-D10-AMINE 32
6088 DIPHENYL-D10 ETHER 38
6098 ALFHA-TERPINEOL-D3 29
6108 STYRENE-2,3,4,5,6-05 11
611B DI-N-BUTYL-D18-AMINE o
6128 DIPHENYL-D1O 3
613B P-CYMEME-D14 8
6178 N-DECAME-D22 9
6198 N-HEXADECANE-D34 37
6218 N~EICOSAME-D42 38
6238 N-TETRACOSAHE-DS0 35
626B N-TRIACONTANE-D62 33

P .05
UPPER

138
1231
172
216
248
159
149
168
199
137
156
159
156
331
142
159
183
178
148
143
158
129
215
642
123
140
157
128
345
238
215
130
184
237
164
149
250
20l
325
220
149
410
363
199
133
170
209
138
133
147

988
00
26

130
213
167
141
217
190
3513
142
235
212
152
149
165
189

68

SERIES=LABELLED ANALOGS BY INTERNAL STANDARD :

P-.01
LOWER

30

0
10
23

3
25
26
34
14
33
11

9
11

5
34
14
19
31
26
30
29
30

5

0
44
22
15
37

6
17
28
40
29

8
28
22
10

5

1
22
32

5

9
23
33
23
25
38
34
28

g
40
39

5
21
29
18

6

0
17

4

5
28
29
25
23

P .01
UPPER

180
7167
282
321
563
222
204
226
314
176
2647
260
245
712
182
242
275
250
200
187
212
169
413
4206
147
192
316
158
716
378
307
166
254
624
224
209
433
375
923
329
194
889
685
290
168
242
303
172
168
196
4064
%2
160
408
249
186
339
348
1828E3
267
468
404
202
198
229
274

f .001
LOHER

33
14

27

16
26
18

18
13

12
21

13
23
14
14
27
24
18

28

28
11

P .001
UPPER

270
138619
592
595
2104
372
324
363
613
255
494
5560
474
2339
260
449
516
442
316
278
325
260
1103
86246
193
305
1982
217
2221
759
527
256
412
1000
364
346
969
941
4292
605
290
2957
1786
512
239
419
529
238
241
303
3?;78
5t
220
1057
488
281
672
867
542E14
1436
1286
1049
308
306
376
479



Table VI-3 (Concluded)

SERIES=COMPOUNDS BY ISOTOPE DILUTION

COMPOUND P .05 P .05 P .01 P .01

LOWER UPPER LOUER UPPER
3018 ACENAPHTHENE 1] 130 72 144
3058 BENZIDINE 22 346 11 672
308B 1,2,4-TRICHLOROBENZENE 85 130 77 144
3098 HEXACHLOROBENZENE 921 123 85 132
3128 HEXACHLOROETHANE 4] 620 13 1303
3188 BIS(2-CHLOROETHYL)ETHER 63 170 50 213
3208 2-CHLORONAPHTHALENE 52 298 35 442
321A 2,4,6-TRICHLOROPHENOL 62 189 48 264
322A P-CHLORO-H-CRESOL 72 137 62 159
324A 2-CHLOROPHENOL 83 126 76 138
3258 1,2-DICHLOROBENZENE 79 135 70 152
3268 1,3-DICHLOROBENZENE 69 182 55 225
32786 1,64-DICHLOROBENZENE 66 177 53 219
3288 3,3'-DICHLOROBENZIDINE 75 157 64 185
331A 2,4-DICHLOROPHEHOL 89 126 83 135
334A 2,4-DIHMETHYLPHENOL 70 135 60 156
3358 2,4-DINITROTOLUENE 82 143 72 164
3368 2,6-DINITROTOLUENE 80 139 70 159
3378 1,2-DIPHENYLHYDRAZINE 56 260 40 360
3358 FLUORANTHENE b4 165 64 194
340B 4-CHLOROPHENYL PHENYL ETH 7% 165 63 196
3420 BIS (2-CHLOROISOPROPYL) E a5 131 77 145
3528 HEXACHLOROBUTADIENE 57 216 43 287
3538 HEXACHLOROCYCLOPENTADIENE 79 127 67 148
3548 ISOFHORONE 80 148 70 168
3558 NAPHTHALENE 83 136 75 149
3568 NITROBENZENE 81 136 65 169
357A 2-NITROPHENOL a3 132 75 145
358A 4-NITROFHENOL 63 143 51 175
359A 2,4~-0IMITROPHENOL 76 127 68 141
360A 4,6-DINITRO-0-CRESOL 1] 128 72 142
3628 N-NITROSODIPHENYLAMINE 67 137 53 173
364A PENTACHLOROPHENOL 79 134 71 150
365A PHEHOL 71 135 62 154
3668 BIS (2-ETHYLHEXYL) PHTHAL 78 192 64 232
3688 DI-N-BUTYL PHTHALATE a4 149 74 169
3698 DI-N-OCTYL PHTHALATE 84 148 74 166
3708 DIETHYL PHTHALATE 78 186 65 222
3718 DIMETHYL PHTHALATE 79 175 67 207
3728 BEHZO(A)ANTHRANCENE 73 149 62 176
3738 BENZO(A}IPYRENE 71 17 59 206
374B BENZO(B)FLUORANTHENE 36 432 20 761
3758 BENZO{(K )FLUORANTHENE 63 131 53 155
3768 CHRYSENE 60 177 48 221
3778 ACEHAPHTHYLENE 74 173 61 207
3788 ANTHRACENE 62 162 50 199
3798 BENZO(GHI)PERYLENE 78 146 68 168
380B FLUOREHE 78 135 70 151
3818 PHEMANTHRENE 92 119 a7 126
384B PYRENE 81 141 72 159
7028 BETA NAPET?YEAHINE 22 523 9 1278
7848 BIBENZIREGAENe 3] 14 78 &
7058 DIBENZOFURAN 87 133 79 146
7068 N-DODECANE cl12 43 285 29 424
7078 DIPHENYLAMINE 65 181 51 231
7088 DIPHENYLETHER 85 131 77 144
7098 ALPHA TERPINEOL 53 182 38 258
7108 STYRENE 61 190 48 244
7118 DI-H-BUTYL AMINE . . . .
7128 BIPHENYL 74 147 62 176
7138 P-CYMENE 81 131 72 147
7178 N-DECANE Ccl1o 28 160 19 237
7198 N-HEXADECANE Clé 82 158 71 181
7218 N-EICOSANE c20 60 229 46 301
7238 N-TETRACOSANE c2a 86 129 78 142
726B N-TRIACONTANE Cc30 69 177 56 215
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Retention Time

Limits are also needed for the retention time and relative retention
time for each compound. These 1imits were obtained from the analysis of
retention times for compounds from all 11 study samples. Relative retention
time was computed as the ratio of the retention time for each compound to
the retention time of the reference compound LDE%?P’?or internal standard,
the corresponding labeled compound for isotope/dilution).

z,2-DFE

Retention time data received from the laboratories was less
reproducible than expected. Past experience with analyses of this type has
revealed that laboratories may eliminate the initial isothermal hold,
increase the temperature program rate, increase the final temperature or use
some combination of these techniques to save analysis time. Although these
techniques may work when standard and blanks are being analyzed, separation
of complex mixtures often found in samples may be incomplete when they are
employed. Because these methods are to be applied to such complex samples,
an investigation was made into the actual analytical conditions employed by
each laboratory.

When a gas chromatograph is operated isothermally, the retention time
of a given compound is an indication of the column temperature, and when a
gas chromatograph is operated under temperature programmed conditions, the
compounds will elute at predictable intervals. By comparing the retention
times of the compounds which elute prior to the end of the initial
isothermal hold, and by comparing the intervals at which the conpounds elute
during the ramp phase of the temperature program, the actual temperature
program employed for a given analysis can be deduced.

Figure VI-1 shows the actual temperature programs used by laboratories
in this study. As can be seen, many of the laboratories used programs other
than those specified in the method and reinforced in the instructions
(superimposed programs have been eliminated to provide clarity).
Laboratories A, C, J, K, and 0 used the proper temperature program. As a
result, these data only were used for generation of retention time
specifications.
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TEMPERATURE PROGRAMS USED IN INTER-LAB STUDY
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Figure VI-1 COLUMN TEMPERATURE PROGRAMS USED




Before analysis, the relative retention time values were subjected to
an oUt]ier analysis similar to that used on the amount values. A QSCREEN at
level .001 was used as described in Section IV and Appendix H. Flagged
cases had both their retention time and relative retention times set to
missing for this analysis. Also only retention times from detected
compounds were used. Therefore, for the unlabeled compounds, the BLK
entries and most of the EPA entries were missing.

Given in Tables VI-4.and VI-5 are the results for retention times and
relative retention times. Nominal-scale analyses were used for these
“calculations. For these analyses, the mean, standard deviation, coefficient
of variation, minimum, and maximum are computed with the standard formulas.
The 95 percent confidence 1imit for the mean of the quantity is computed as

Xet (.975)S/ n ,

n
where X = 2: Xi/n ,
i=1
n 1/2
sp= | & X -0Z-n]
i=1
and t, is the inverse cumulative distribution function of the t distribution

d
with d degrees of freedom. The prediction limits are given by

1
Xet (9o75)s 1+d

This is derived analogously to the regression prediction formulas (see, for
instance, Draper and Smith, Applied Regression Analysis, p. 30). Also given
are the percentage of times the observation fell outside the calculated

95 percent prediction limits.
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Table VI-4
RETENTION TIME

COMPOUND N OF  HEAN STANDARD COEF MINIMUM MAXIMUM LOMER UPPER LOKER UPPER z out
CASES DEVIATION OF 95PCT 95PCT 95PCT 95PCT OF
MEASRD VARN CONF_LMT CONF_LMT PRED_LMT PREO_LMT PRED_LMT
001B ACENAPHTHENE 40 1304 4“6 3.8 1253 1397 1289 1319 1211 1398 0.0
005B BENZIDINE 10 1856 64 3.4 1805 1967 1832 1880 1724 1988 0.0
0088 1,2,4-TRICHLOROBENZENE 40 958 37 3.9 906 1031 946 970 883 1034 0.0
0098 HEXACHLOROBEHZENE 319 1522 51 3.4 1472 1626 1506 1539 1418 1627 0.0
012B HEXACHLOROETHANE ' 32 820 36 4.4 771 882 807 833 746 895 0.0
0188 BIS{2-CHLOROETHYL)ETHER 39 704 28 3.9 660 757 695 713 647 761 0.0
0208 2-CHLORONAPHTHALENE 30 1201 41 3.4 1167 1275 1186 1217 1115 1287 0.0
021A 2,4,6-TRICHLOROPHENOL 39 1165 42 3.6 1111 1247 1151 1178 1078 1251 0.0
022A P~CHLORO-H-CPESOL 39 1090 40 3.7 1037 1169 1077 1103 1007 1173 0.0
024A 2-CHLOROFHENOL 38 705 27 3.8 661 754 696 713 649 760 0.0
0258 1,2-DICHLOROBENZENE 40 760 33 4.3 720 825 750 144 693 828 0.0
026B 1,3-DICHLOROBENZENE 39 723 28 3.9 680 779 714 732 666 780 0.0
0278 1,4-DICHLOROBENZEHE «0 740 31 4.2 690 790 730 750 676 804 0.0
0288 3,3'-DICHLOROBENZIDINE 39 2090 63 3.0 2049 2221 2070 2111 1960 2220 2.6
031A 2,4-DICHLOROPHENOL 39 9%7 37 3.9 a95 1017 918 959 871 1023 0.0
034A 2,4-DIMETHYLPHENOL 39 923 36 3.9 870 992 911 935 849 998 0.0
0358 2,4-DINITROTOLUENE 40 1344 59 4.4 1265 1452 1325 1363 1222 1465 0.0
0368 2,6-DINITROTOLUEHE 39 1297 50 3.8 1232 1374 1281 1314 1195 1400 0.0
037B 1,2-DIPHENYLHYDRAZINE 39 1440 49 3.6 1389 1539 1424 1456 1339 1540 0.0
0398 FLUORANTHENE 319 1818 56 3.1 1765 1929 1800 1836 1704 1932 a.0
040B 4-~CHLOROPHENYL PHENYL ETH 37 1411 49 3.4 1359 1507 1395 1428 1311 1511 0.0
041B 4-BROMOPHENYL PHEHYL ETHE 37 1498 49 3.3 1450 1602 1482 1514 1397 1599 5.4
042B BIS (2-CHLOROISOPROPYL) £ 40 799 32 4.0 750 859 789 809 734 864 0.0
DS2B HEXACHLOROBUTADIEME 39 1006 39 3.8 953 1082 993 1018 927 1085 0.0
053B HEXACHLOROCYCLOPEHTADIENE 37 1143 43 3.8 1090 1227 1128 1157 1054 1231 0.0
0548 ISOPHORQHE %0 889 15 3.9 840 957 878 900 818 959 0.0
0558 NAPHTHALENE 40 967 37 3.8 915 1040 955 979 891 1043 0.0
0568 NITROBENZENE 16 849 52 6.1 793 906 a2l 876 735 93 0.0
057A 2-NITROPHENOL 39 899 4 3.8 849 99 888 910 828 969 0.0
0584 4-NITROPHENOL 39 1356 45 3.3 1301 1443 1339 1368 1262 1446 0.0
0S9A..2,4~DINITROPHENGL 39 1327 46 3.4 1275 1418 1313 1342 1234 1421 0.0
0604 hgc-orurrno—o-cnesoa 39 1437 49 3.4 1384 1534 1421 1452 1336 1537 0.0
0628 NYNITROSODIPHEHYLAHINE 16 1464 71 4.8 1388 1537 1426 1502 1309 1619 0.0
064A PEHTACHLOROPHENOL 39 1561 52 3.3 1512 1666 1544 1578 1455 1667 0.0
0654 PHENOL 40 700 27 3.9 654 750 691 708 644 755 0.0
066B BIS (2-ETHYLHEXYL) PHTHAL 39 212§ 66 3.0 2077 2258 2104 2146 1993 2257 2.6
068B DI-N-BUTYL PHTHALATE 39 1723 55 3.2 1678 1837 1705 1741 1609 1836 2.6
06SB DI-N-DCTYL FHTHALATE 38 22642 75 3.3 2192 239 2218 2267 2089 2396 2.6
070B DIETHYL PHTHALATE 319 1413 48 3.4 1363 1510 1398 1429 1314 1513 0.0
071B DIMETHYL PHTHALATE 40 1273 44 3.5 1222 1363 1259 1287 1182 1363 0.0
0728 BENZO(A)}AHTHRAHCENE 19 2088 66 3.2 2062 2223 2066 2109 1952 2223 0.0
0718 BEMZO(A)PYREHE 40 2353 9 3.9 2240 2544 2324 2382 2167 2539 2.5
0748 BEHZO(B )FLUORANTHENE 40 2291 79 3.5 2230 2458 2265 2316 2128 2453 2.5
0758 BENZO(K)IFLUORANTHEHE 37 2291 78 3.4 2234 2463 2265 2317 2131 2452 5.4
076B CHRYSEHE 19 2085 62 3.0 2044 2214 2065 2106 1958 2213 2.6
0778 ACEHAFHTHYLENE 12 1247 15 1.2 1216 1261 1242 1253 1216 1278 3.1
07688 ANTHRACEHE 19 1592 53 3.3 1534 1699 1574 1609 1483 1701 0.0
0798 BEMZO(GHI )PERYLEHE 40 2752 169 6.1 2572 3095 2698 2606 2606 1097 0.0
0808 FLUORENE 40 1401 48 3.4 1350 1499 1386 1417 1303 1499 6.0
0818 PHEHANTHREHE 49 1583 52 33 153 1690 1566 1299 147¢ 1689 2.2
9638 535G ¢ Luonos1pHENTL 3% 16 3 32 I 13 {383 147 078 248 1.9
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Table VI-4 (Continued)

COMPOLHD N OF HEAN STANDARD COEF HMINIMUH HAXIHUM LOWER UPPER LOWER UPPER Z our
CASES DEVIATION OF 95PCT 95FCT 95PCT 95PCT OF
MEASRD VARN CONF_LMT CONF_LMY PRED_IMT PRED_LMT PRED_LHT

2018 ACENsPHTHENE-D10 50 1298 45 3.5 1247 1392 1285 1311 1207 1389 2.0
2058 BENZIDPINE-D8 (RIMNGS-D8) 37 1854 63 3.4 1804 1965 1833 1875 1725 1984 0.0
2088 1,2,4-TRICHLOROBENZENE-D3 49 9585 37 3.8 904 1029 945 966 :1:1 8 1030 0.0
2098 HEXACHLOROBENZEHE~13Cé 49 1521 51 3.3 1472 1625 1506 1535 1418 1624 2.0
212B HEXACHLOROETHAHE-1-13C 490 819 35 4.3 770 882 808 830 746 892 0.0
2188 BIS(2-CHLOROETHYL)-D8 ETH 30 696 34 4.9 654 750 683 709 624 767 0.0
2208 2-CHLOROHAPHTHALEHE-D7 49 1185 Q3 3.6 1134 1273 1173 1197 1098 1272 2.0
221A 2,4,6-TRICHLOROFHENOL-3,5 49 1162 42 3.6 1110 1246 1150 1174 1077 1247 0.0
222A 4-CHLORO-3-HETHYLPHENOL-~2 47 1086 39 3.6 1037 1170 1075 1098 1008 1165 4.3
224A 2-CHLORCPHEHNOL-3,6,5,6-D% 48 701 26 3.8 655 752 693 708 647 754 0.0
2258 1,2-DICHLOROBENZENE-D4 40 758 35 4.6 719 823" 747 770 686 8130 0.0
2268 1,3-DICHLOROBENZENE-D% 50 722 27 3.8 678 777 714 729 666 777 2.0
2278 1,4-DICHLOROBENZEME-D4G S0 737 32 4.3 688 788 728 746 673 801 a.0
2288 3,3'-DICHLOROBENZIDINE-D6 49 2088 63 3.0 2048 2e20 2070 2106 1960 2216 2.0
231A 2,4-DICHLOROPHENOL-3,5,6~- 49 944 36 3.9 892 1016 934 955 870 1018 0.0
234A 2,4-DIHETHYLPHENOL-3,5,6~ 49 921 36 3.9 870 992 911 932 848 9% 0.0
2358 2,4-DINITROTOLUENE-3,5,6- 40 1359 51 3.8 1305 1451 1343 1375 1255 1464 0.0
2368 2,6-DINITROTOLUENE-D3 39 1283 - 50 3.9 1230 1373 1267 1299 1181 1386 0.0
2378 1,2-DIPHENYL-D10-HYDRAZIN 49 1433 49 3.4 1385 1535 1419 1447 1334 1531 2.0
2398 FLUORANTHENE-D10 50 1213 55 3.0 1763 1926 1798 1829 1702 1924 2.0
240B 4-CHLOROPHEMYL PHENYL-DS 49 1406 48 3.4 1357 1506 1393 1420 1310 1503 2.0
2428 BIS(2-CHLOROISOPROPYLIETH 50 768 31 3.9 740 849 779 797 725 851 0.0
252B HEXACHLORO-],3-BUTADIENE- 49 1005 38 3.8 953 1081 994 1016 927 1083 0.0
2538 HEXACHLOROCYCLOPENTADIENE - 31 1147 46 4.0 1090 1226 1130 1163 1051 1242 0.0
2548 ISOPHOROHE-D8 50 88l 34 3.8 834 950 871 890 ale 949 2.0
2558 HAPHTHALEHE-DB 50 963 37 3.8 912 1037 953 973 889 1037 6.0
2568 NITROBENZEMNE-DS 20 845 51 6.0 790 903 821 869 736 954 0.0
,257A 2-NITROPHENOL-3,4,5,6-D% 50 898 35 3.9 847 968 888 908 828 969 0.0
258A 4-NITROPHEHOL-2,3,5,6-D4 49 1349 45 3.4 1298 1442 1336 1362 1257 1441 2.0
259A 2,4-DINITROPHENOL-3,5,6-D 49 1323 a5 3.4 1272 1416 1310 1336 1231 1415 2.0
260A 4,6-DINITRO-O-CRESOL-D2 50 1433 48 3.3 1379 1532 1419 16446 1336 1530 6.0
2628 N-MITROSODIPHEHYLAMIHE-D6 30 1447 60 4.2 1387 1536 1424 1469 1322 1572 0.0
264A PENTACHLOROPHENOL-13Cé 50 1559 50 3.2 1512 1666 1545 1574 1457 1662 4.9
265A PHENOL-2,3,4,5,6-D5 50 696 27 3.8 653 749 689 704 642 751 0.0
2668 BIS(2-ETHYLHEXYL)PHTHALAT 49 2123 64 3.0 2076 2257 2104 2141 1993 2253 2.0
2688 DI-N-BUTYL PHTHALATE-D4 50 1719 55 3.2 1677 1835 1703 1734 1608 1830 4.0
2698 DI-N-OCTYL PHTHALATE-D4 48 2239 74 3.3 2191 2396 2218 2261 2089 2390 2.1
2708 DIETHYL PHTHALATE-3,4,5,6 49 1409 46 3.3 1362 1509 1395 1422 1315 1502 8.2
2718 DIMETHYL PHYHALATE-3,4,5, 468 1269 43 1.4 1220 1361 1256 1282 1181 1357 4.2
2728 BEHZO(A)ANTHRACEHE-D12 49 2082 65 3.1 2038 2219 2063 2100 1949 2214 2.0
273B BEHZO(A)PYREHE-D12 49 2351 88 3.7 2289 2539 2326 2376 2173 2528 2.0
2748 BEMZO(B)IFLUORANTHENE-DL2 49 2281 74 3.3 2229 2451 2259 2302 2130 2432 10.2
2758 BENZO(K)F LUORANTHENE-D12 47 2287 77 3.4 2230 2460 2265 2310 2130 2444 8.5
276B CHRYSEHE-D12 49 208l 62 3.0 2041 2211 2063 2098 1956 2206 2.0
2778 ACEHAPHTHYLEME-DS 50 1265 44 3.5 1214 1357 1252 1277 1175 1354 2.0
2788 ANTHRACENE-DIO 49 1588 52 3.3 1540 1697 1573 1603 1482 1693 2.0
2798 BENZO(GHI)PERYLENE-DI2 4 2741 166 6.1 2561 3087 2693 2788 2403 3078 2.0
2808 FLUOREHE-D1O 50 1395 47 3.4 1346 1495 1382 1409 1300 1491 2.0
2818 PHEHANTHRENE-D10 50 1578 51 3.2 1530 1687 1563 1592 1474 1682 2.0
284B PYRENE-Dlg 48 lg44 ZO 2.8 1772 1969 1821 1866 1699 1988 0.0
1048 AERYIBNEET #0188 ¢ nE 1% B s Bk B B3 §:8
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Table VI-4 (Continued)

COMPOUND N OF MEAN STANDARD COEF MINIMUM MAXIMUM LOWER UPPER LOMER UPPER % out
CASES DEVIATION OF 95PCT 95PCT 95PCT 95PCT OF
MEASRD VARN CONF_LMT CONF_LMT PRED_LMT PRED_LMT PRED_LMT

3088 1,2,4-TRICHLOROBENZENE 39 958 37 3.9 906 1031 946 971 882 1035 0.0
305B .HEXACHLOROBENZENE 40 1522 50 3.3 1472 1626 1506 1538 1418 1625 2.5
3128 HEXACHLOROE THANE 28 823 37 4.4 771 882 809 837 747 899 0.0
3188 BIS(2-CHLOROETHYL)ETHER 39 704 28 3.9 660 757 695 713 647 761 0.0
320B 2-CHLOROHAPHTHALENE 31 1200 41 3.4 1167 1275 1185 1215 1115 1285 0.0
321A 2,4,6-TRICHLOROPHENOL 37 1165 43 3.7 1111 1247 1151 1180 1077 1254 0.0
322A P-CHLORO-H-CRESOL 35 1091 40 3.6 1037 1169 1078 1105 1009 1173 0.0
326A 2-CHLOROPHENOL 39 705 27 3.8 661 754 696 713 650 759 0.0
3258 1,2-DICHLOROBENZENE 40 760 33 4.3 720 82s 750 771 693 828 0.0
3268 1,3-DICHLOROBENZENE 40 724 28 3.9 680 779 715 733 667 782 0.0
3278 1,4-DICHLOROBENZENE 40 740 31 4.2 690 790 730 750 676 804 0.0
3268 3,3'-DICHLORDBENZIDINE 39 2086 61 2.9 2049 2221 2067 2106 1962 2211 15.4
331A 2,4-DICHLOROPHENOL 40 97 16 3.8 895 1017 9135 959 872 1021 0.0
334A 2,4-DIMETHYLPHENOL 35 924 18 4.2 870 992 911 937 844 1003 0.0
3358 2,4-DINITROTOLUEHE 40 1344 59 4.4 1265 1452 1325 1363 1222 1465 0.0
3368 2,6-DINITROTOLUENE 19 1300 52 4.0 1232 1388 1284 1317 1195 1406 6.0
3378 1,2-DIFPHENYLHYDRAZINE 40 1439 49 3.4 1389 1539 1424 1455 1340 1539 2.5
3398 FLUORANTHENE 40 1817 55 3.0 1765 1929 1800 1835 1704 1930 0.0
3408 4-CHLOROPHENYL PHENYL ETH 40 1409 48 3.4 1359 1507 1393 1424 1311 1507 2.8
342B BIS (2-CHLOROISOFROPYL) E 40 799 32 4.0 750 859 789 809 734 864 0.0
3528 HEXACHLOROBUTADIENE 40 1006 18 3.8 953 1082 994 1018 928 1084 v.0
3538 HEXACHLOROCYCLOPENTADIENE 38 1142 43 3.7 1090 1227 1128 1156 1055 1230 0.0
3548 ISOPHORONE 40 889 35 3.9 840 957 878 900 818 959 0.0
3558 HAPHTHALENE 39 967 38 3.9 918 1040 955 980 890 1044 0.0
3568 NITROBEHZENE 16 849 52 6.1 793 906 821 876 735 963 0.0
357A 2-HITROPHENOL 40 900 35 3.9 849 969 889 911 828 972 0.0
3584 4-NITROPHENOL 38 1354 46 3.4 1301 1443 1339 1369 1261 1448 0.0
359A 2.4-DINITROPHENOL 38 1325 44 3.3 1275 1418 1311 1340 1234 1416 5.3
360A 4,4-DINITRO-O-CRESOL 36 1435 48 3.3 1384 1534 1419 1451 1336 1534 2.8
3628 N-NITROSODIPHENYLAMINE 16 1464 71 4.8 1388 1537 1426 1502 1309 1619 0.0
364A PZHTACHLOROPHEHOL 40 1561 51 3.3 1512 1666 1544 1577 1456 1665 2.5
3654 PHFNOL 40 700 27 3.9 654 750 691 708 644 755 6.0
3668 BIS (2- ETHYLHEXYL) PHTHAL 36 2124 63 3.0 2085 2258 2102 2145 1994 2254 2.8
3688 DI-N-BUTYL PHTHALATE 39 1723 55 3.2 1678 1837 1705 1740 - 1609 1836 2.6
3698 DI-N-OCTYL PHTHALATE 36 2240 81 3.6 2092 2396 2213 2267 2074 2406 0.0
3708 DIETHYL PHTHALATE 40 1414 48 3.4 1363 1510 1398 1429 1316 1511 0.0
3718 DIMETHYL PHTHALATE 39 1273 45 3.5 1222 1363 1259 1288 1181 1365 0.0
3728 BENZO(A)ANTHRANCENE 37 2090 67 3.2 2042 2223 2068 2113 1952 2228 0.0
373B BENZO(A)PYRENE 38 2350 88 3.7 2240 2544 2322 2379 217 2530 7.9
3748 BENZO(B )F LUORAHTHENE 18 2293 81 3.5 2230 2458 2266 2319 2126 2459 0.0
3758 BENZO(K }FLUORANTHENE 38 2296 81 3.5 2234 2463 2269 2322 2128 2463 2.6
376B CHRYSENE 37 2083 60 2.9 2044 2214 2063 2104 1960 2207 5.4
3778 ACEMAPHTHYLEME 31 1247 15 1.2 1216 1261 1241 1253 1215 1279 0.0
3788 ANTHRACEHE 39 1592 53 3.3 1534 1699 1574 1609 1483 1701 0.0
1798 BENZO(GHI }PERYLENE 36 2750 166 6.0 2572 3095 2696 2806 2408 3092 2.8
3808 FLUORENE 40 1401 48 3.4 1350 1499 1386 1417 1303 1499 0.0
3818 PHEMANTHRENE 40 1583 52 3.3 1534 1690 1566 1599 1476 1689 2.5
3848 PYREUE 30 1852 72 3.9 1775 1972 1826 1879 1704 zool 0.0
5028 BETA HAPHTHYLAMIME 18 1371 48 3.5 1320 1466 1355 1387 1272 1470 0.0
5038 ALPHA PICOLINE 38 427 8 1.9 qgg zzg gss ggg 23% zgg %'3
§8§8 8{55&%8}3&25”5”5 3 l%% 22 32; lgaa 430 328 350 240 410 0.0
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Table VI-4 (Concluded)

CONPOUND N OF MEAN STAHDARD  COEF MINIHUM MAXIMUM LOWER UPPER LOKER UPPER 7z our
CASES DEVIATION OF 95PCT 95PCT 95PCT 95PCT OF
MEASRD VARH CONF_LMT CONF_LMT PRED_UMT PRED_LMT PRED_LMY
5068 N-DODECANE 39 979 37 3.8 928 1055 %7 991 903 1055 0.0
5078 DIPHENYLAMINE 490 1439 48 3.4 1368 1537 1424 1455 1340 1538 9.0
5088 DIPHENYLETHER 39 1216 44 3.6 1164 1304 1202 1230 1126 1306 0.0
5098 ALFHA TERPINEOL 39 977 38 3.9 924 1050 964 $89 8%9 1055 0.0
5108 STYRENE 40 550 16 3.0 521 580 545 555 517 584 0.0
5118 DI-N-BUTYL AMINE 30 733 66 9.0 651 822 708 758 595 871 0.0
5128 BIPHEMYL 3 1195 48 4.0 1139 1279 1177 1212 1096 1294 6.0
5138 P-CYMEHE 38 754 30 3.9 708 811 744 763 693 814 0.0
5178 H-DECAHE clo 39 719 28 3.9 673 773 710 728 661 777 0.0
5198 H-HEXADECANE Cl6 39 1471 135 9.2 1354 1720 1427 1515 1194 1748 0.0
521B N-EICOSANE cz2o 39 1676 156 9.3 1389 1857 1625 1726 1356 1995 0.0
5218 N-TETRACOSANE C29 3% 2024 62 3.1 1962 2151 2003 2044 1896 2151 0.0
526B N-TRIACONTANE Cc30 39 2433 109 4.5 2340 2662 2397 2468 2209 2657 2.6
602B 2-HAPHTHYL-D7-AMINE 48 1368 47 3.6 1319 1464 1355 1382 1272 1464 6.0
6038 2-METHYLPYRIDINE-D?7 49 417 9 2.3 386 442 415 420 398 437 6.1
6048 DIBENZOTHIOPHENE-D8 39 1559 57 3.6 1567 1662 1540 1577 1442 1675 0.0
6058 DIBENZOFURAN-D8 49 1331 46 3.5 1281 1428 1318 1345 1237 1425 2.0
6068 N-DODECANE-D26 50 953 63 6.6 707 1034 935 971 824 1081 4.0
6078 ODIPHENYL-D10-AMINE 40 1437 52 3.6 1385 1534 1420 1454 1330 1545 0.0
6088 DIPHEMYL-D10 ETHER 50 1211 43 3.5 1160 1300 1199 1224 1125 1298 2.0
6098 ALPHA-TERPINEOL-D3 50 973 37 3.8 923 1048 962 983 8%8 1048 0.0
6108 STYRENE-2,3,4,5,6-D5 49 546 16 2.8 519 578 541 550 514 577 2.0
611B DI-N-BUTYL-D18-AHINE 20 742 -1 10.8 659 832 705 780 570 915 0.0
6128 DIPHENYL-D10Q 30 1205 45 3.7 1163 1275 1189 1222 1112 1298 0.0
613B P-CYHENE-D14 50 742 29 3.9 697 799 734 750 684 801 0.0
6178 N-DECANE-D22 50 698 27 3.9 654 751 690 705 643 752 0.0
6198 N-HEXADECANE-D34 49 1447 135 9.3 1331 1697 1408 1485 1172 1721 0.0
6218 N-EICOSAHE-D42 48 1655 151 9.1 1360 1632 1612 1699 1348 1962 0.0
6238 N-TETRACOSAHE-D50 49 1997 61 3.1 1960 2128 1979 2014 1873 2121 2.0
626B N-TRIACONTANE-D62 49 2384 98 4.1 2308 2597 2356 2412 2184 2584 2.0
7028 BETA NAPHTHYLAMINE 39 1371 48 3.5 1320 1466 1355 1386 1273 1469 0.0
7038 ALPHA PICOLINE 39 426 10 2.3 392 446 423 430 406 446 2.6
7048 DIBEHZOTHIOPHENE 3 1564 56 3.6 1509 1665 1543 1584 1447 1680 0.0
7058 DIBENZOFURAN 40 1335 46 3.5 1284 1430 1320 1350 1240 1430 0.0
706B N-DODECAHNE cle 40 981 38 3.9 928 1055 969 993 903 1058 0.0
7078 DIPHENYLAMINE 40 1439 48 3.4 1388 1537 1424 1455 1340 1538 0.0
7088 DIPHEHYLETHER 40 1216 43 3.6 1164 1304 1202 1230 1127 1305 0.0
7098 ALFHA TERPIHEOL 39 975 36 3.7 926 1050 963 987 500 1050 2.6
7108 STYREHE 37 549 17 3.0 521 580 544 555 515 584 0.0
7118 DI-H-BUTYL AMINE 30 733 66 9.0 651 822 708 758 595 871 0.0
7128 BIPHENYL 31 1195 49 4.1 1139 1279 1177 1213 1094 1296 0.0
7138 P-CYHEHE 40 755 30 3.9 708 81l 745 764 694 81§ 0.0
7178 H-DECAHE c10 40 720 28 3.9 673 773 71 729 662 778 0.0
7198 H-HEXADECANE Clé 40 1469 134 9.1 1354 1720 1426 1512 1195 1744 0.0
7218 NH-EICOSAMNE c20 40 1677 154 9.2 1389 1857 1627 1726 1361 1992 0.0
723B H-TETRACOSANE cz24 33 2025 62 3.1 1984 2151 2005 2046 1897 2153 0.0
7268 N-TRIACONTANE c3o 37 2429 106 4.4 2340 2662 2393 2464 210 2647 2.7
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Table VI-S
RELATIVE RETENTION TIME

COMPOUND N OF MEAN  STANDARD COEF MINIMUM MAXIMUM LOWER UPPER LOWER UPPER Z out
CASES DEVIATION OF 95PCT 95PCT 95PCT 95PCT OF
MEASRD VARM CONF_LMT CONF_LMT PRED_LMT PREO_LMT PRED_LMT
0018 ACENAPHTHENE 49 1.121 0.005 0.5 1.106 1.129 1.119 1.122 1.110 1.132 2.5
0058 BENZIDINE 30 1.590 0.021 1.3 1.553 1.626 1.582 1.598 1.546 1.634 0.0
0088 1,2,4~TRICHLOROBENZENE 40 0.823 0.004 0.5 0.815 0.832 0.822 6.825 0.814 0.833 0.0
0098 HEXACHLOROBEHZENE 39 1.308 0.009 0.7 1.296 1.326 1.305 1.311 1.289 1.327 0.0
0128 HEXACHLOROETHANE 32 0.704 0.007 1.0 0.693 0.714 0.702 0.706 0.690 0.718 0.0
0188 BIS(2~CHLOROETHYL)ETHER 39 0.605 0.005 0.9 0.59% 0.614 0.603 0.607 0.59% 0.616 5.1
020B 2-CHLORDMAPHTHALENE 30 1.021 0.003 0.3 1.011 1.025 1.020 1.022 1.015 1.028 6.7
021A 2,4,6~TRICHLOROPHENOL 1 1.001 6.003 6.3 0.995 1.008 1.000 1.002 0.996 1.006 7.7
022A P-CHLORD-M-CRESOL 39 0.937 0.003 0.4 0.930 0.945 0.936 0.938 0.930 0.944 2.6
024A 2-CHLORORHEHIOL 38 0.606 0.007 1.1 0.59% 0.620 0.603 0.608 0.592 0.619 2.6
0258 1,2-DICHLOROBENZENE 40 0.653 0.010 1.5 0.632 0.665 0.650 0.657 0.633 0.674 5.0
026B 1,3-DICHLOROBENZENE 39 0.623 0.008 1.2 0.608 0.635 0.620 0.625 0.607 0.638 0.0
0278 1,4-DICHLOROBENZENE 40 0.636 0.615 2.3 0.620 0.670 0.631 0.641 0.605 0.666 2.5
0288 3,3'-DICHLOROBENZIDINE 39 1.797 0.026 1.4 1.772 1.849 1.7689 1.805 1.745 1.849 0.0
031A 2,4-DICHLOROPHENOL 39 0.814 0.004 0.5 6.805 0.821 0.812 0.815 0.805 0.823 2.6
034A 2,4-DIHETHYLPHENOL 39 0.793 0.005 0.7 0.782 0.805 0.792 0.795 0.783 0.804 5.1
0358 2,4-DINITROTOLUEHE 40 1.15% 0.028 2.4 1.093 1.180 1.146 1.164 1.097 1.212 2.5
0368 2,6-DINITROTOLUENE 39 1.115 6.02% .2.1 1.090 1.177 1.107 1.123 1.066 1.164 5.1
0378 1,2-DIPHENYLHYDRAZINE 39 1.237 0.008 0.7 1.218 1.253 1.235 1.240 1.220 1.255 2.6
0398 FLUORANTHENE 39 1.563 0.017 1.1 1.538 1.591 1.558 1.569 1.528 1.598 0.0
040B 4-CHLOROPHENYL PHENYL ETH 37 1.211 0.006 0.5 1.202 1.223 1.208 1.213 1.198 1.226 0.0
0418 4-BROMOPHENYL PHENYL ETHE 37 1.289 0.009 0.7 1.277 1.307 1.286 1.292 1.271 1.307 0.0
0428 B1S (2-CHLOROISOPROPYL) E 40 0.687 6.006 6.9 6.674% 0.697 0.685 0.689 0.674 0.700 0.0
0529 HEXACHLOROBUTADIENE 39 0.864 0.004 0.4 0.857 0.872 0.863 0.866 0.857 0.872 2.6
0538 HEXACHLOROCYCLOPENTADIENE 37 0.982 0.002 0.2 0.978 0.987 0.981 0.982 0.977 0.986 2.7
0548 130PHORONE 40 0.764 0.005 0.7 u.753 0.775 0.762 0.765 6.753 0.774 7.5
0558 HAHTHALENE 40 0.831 0.004 0.5 0.821 0.840 0.830 0.832 0.822 0.840 5.0
0568 HITFOBENZENE 16 0.719 6.005 6.7 0.713 0.725 0.717 0.722 0.708 0.731 g.0
057A 2-HIWPOPHENOL 39 0.773 0.005 0.6 0.763 0.784 0.772 0.775 0.764 0.783 5.1
058A 4-NITFOPHENOL 39 1.162 0.007 0.6 1.145 1.174 1.160 1.164 1.148 1.176 2.6
0594 2,6-DINITROFPHENOL 39 1.141 0.005 0.5 1.132 1.151 1.139 1.143 1.130 1.182 0.0
060A 4,6-i'THITRO-0-CRESOL 39 1.234 0.008 0.7 1.215 1.250 1.232 1.237 1.217 1.251 2.6
0628 N-MI1ROSODIPHENYLAMINE 16 1.262 0.008 0.6 1.231 1.252 1.237 1.2646 1.224 1.259 0.0
064A PENTAUHLOROPHENOL 39 1.342 0.011 0.8 1.329 1.363 1.338 1.345 1.320 1.363 0.0
065A PHEMOL 40 0.601 0.007 1.1 0.588 0.616 0.599 0.603 0.587 0.615 2.5
066B BIS (2-ETHYLHEXYL) PHTHAL 39 1.827 0.027 1.5 1.802 1.881 1.818 1.836 1.772 1.882 0.0
0688 DI-N~BUTYL PHTHALATE 39 1.481 0.015 1.0 1.465 1.511 1.476 1.486 1.451 1.511 0.0
0698 DI-N-OCTYL PHTHALATE 38 1.925 0.028 1.4 1.895 1.984 1.916 1.93¢ 1.868 1.982 5.3
0708 DIETHYL PHTHALATE 19 1.214 0.008 0.7 1.196 1.230 1.212 1.217 1.198 1.231 2.6
0718 DIMETHYL PHTHALATE 40 1.094 0.005 6.4 1.079 1.101 1.092 1.095 1.084 1.104 5.0
0728 BEMZO(A)ANTHRANCENE 39 1.795 0.028 1.5 1.765 1.851 1.786 1.804 1.738 1.852 0.0
0738 BENZO(A)PYRENE 40 2.023 0.037 1.8 1.944 2.092 2.011 2.034 1.948 2.097 2.5
0748 BEHZO(B)F LUORANTHENE 40 1.969 0.031 1.6 1.926 2.031 1.959 1.979 1.905 2.032 0.0
0758 BENZO(K)F LUDRANTHENE 37 1.973 0.031 1.6 1.938 2.035 1.962 1.983 1.909 2.037 0.0
0768 CHRYSEME 39 1.793 0.024 1.3 1.770 1.841 1.785 1.800 1.744 1.841 0.0
0778 ACEMAPHTHYLENE 32 1.090 0.004 0.4 1.076 1.095 1.008 1.091 1.081 1.099 3.1
0788 AHTHRACEME 39 1.368 0.011 0.8 1.353 1.391 1.365 1.372 . 1.346 1.390 2.6
0798 BENZO(GMI)PERYLENE 40 2.363 0.086 3.6 2.236 2.488 2.336 2.391 2.187 2.540 0.0
080B FLUORENE 40 1.204 0.007 0.6 1.185 1.218 1.202 1.207 1.189 1.219 2.5
0818 PHEHAHTHRENE 40 1.360 o.oxg 0.9 1.335 1.383 l.ggs 1.333 l.ggg 1.223 %.g
?233 EEEFUEIFLUOROBIFNENYL 35 }2353 81830 323 1233% l:S%% l:oog }Iooo }Zooo liooo 0.0
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Table VI-5 (Continued)

CoHPOUND N OF MEAN -STAHDARD COEF MINIMUM HMAXIMUM LOWER UPPER LOHER UPPER Z our
CASES DEVIATION OF 95PCT 95PCT 95FCT 95PCT OF
MEASRD VARN CONF_LHT CONF_LMY PRED_LMT PRED_LMT PRED_LMT

2018 ACENAPHTHENE-D16 50 1.116 0.605 0.4 1.101 1.123 1.115 1.117 1.107 1.125 4.0
2058 BENZIDINE-D8 (RINGS-D8) 37 1.590 6.020 1.3 1.553 1.625 1.583 1.597 1.549 1.632 0.0
2088 1,2,4-TRICHLOROBEHZENE-D3 49 0.821 0.004 0.5 0.813 0.830 0.820 0.823 0.813 0.630 0.0
2098 HEXACHLOROBEMZENE~13C6 49 1.308 0.010 0.7 1.285 1.326 1.305 1.310 1.288 1.327 2.0
2128 HEXACHLOROETHANE-1-13C 40 0.703 0.006 0.9 0.692 0.716 0.701 0.705 0.690 0.717 6.0
2188 BIS(2-CHLOROETIYL)-D8 ETH 30 0.596 0.006 1.0 0.587 0.605 0.593 0.598 0.584 0.607 0.0
220B 2-CHLORONAPHTHALENE-D7 49 1.019 0.002° 0.2 t1.0l0 1.023 1.018 1.020 1.014 1.024 6.1
2214 2,4,6~TRICHLOROPHENOL-3,5 48 1.000 0.003 0.3 0.995 1.008 0.999 1.000 0.99% 1.005 8.3
222A 4-CHLORO-3-METHYLPHENOL-2 46 0.937 0.003 0.3 0.932 0.945 0.936 0.938 0.930 0.943 6.5
224A 2-CHLOROPHENOL-3,4,5,6-D4 47 0.602 0.008 1.3 0.587 0.618 0.600 0.605 0.587 0.618 0.0
2258 1,2-DICHLOROBENZENE-D4 40 0.649 0.009 1.3 0.631 0.662 0.647 0.652 0.632 0.667 2.5
226B 1,3-DICHLOROBENZENE-D4 50 0.620 0.008 1.2 0.607 0.633 0.618 0.623 0.605 0.636 0.0
227B 1,4-DICHLOROBENZENE-D4 50 0.634 0.016 2.5 0.617 0.668 0.629 0.638 0.601 0.666 6.0
2288 3,3'-DICHLOROBENZIDINE--D6 “9 1.796 0.025 1.4 1.770 1.848 1.789 1.803 1.74% 1.848 2.0
2314 2,4-DICHLOROFHENOL-3,5,6- 48 0.812 0.005 0.6 0.800 0.823 0.811 0.814% 0.802 0.822 4.2
234A 2,4-DINETHYLPHENOL-3,5,6- 99 0.792 0.605 0.7 0.782 0.805 0.791 0.79% 0.781 0.803 2.0
2358 2,4-DINITROTOLUENE-3,5,6- 40 1.166 0.007 0.6 1.150 1.179 1.164 1.169 1.152 1.181 2.5
2368 2,6-DINITROTOLUENE-D3 39 1.101 0.005 0.5 1.085 1.209 1.099 1.103 1.090 1.112 5.1
2378 1,2-DIPHENYL-D10-HYDRAZIN 49 1.232 0.008 0.6 1.216 1.247 1.230 1.234¢ 1.216 1.248 2.0
2398 FLUORANTHEHE-D10 50 1.559 0.018 1.2 1.521 1.587 1.554 1.564 1.522 1.596 2.0
240B 4-CHLOROPHENYL PHENYL-05 49 1.209 0.007 0.6 1.189 1.222 1.207 ‘1.211 1.19% 1.223 2.0
242B BIS(2-CHLOROISOPROPYLIETH 50 0.678 0.007 1.0 0.665 0.688 0.676 0.679 0.664 0.691 0.0
2528 HEXACHLORO-1,3-BUTADIEHE- 49 0.864 0.004 0.4 0.857 0.871 0.863 0.865 0.856 0.871 2.0
2538 HEXACHLOROCYCLOPENTADIENE 31 0.961 0.002 9.2 0.978 0.987 0.960 6.982 6.976 0.986 3.2
2548 ISOPHORONE-D8 50 0.757 0.005 0.6 6.747 0.769 0.756 0.758 0.747 0.767 6.0
255B NAPHTHALEKE-D8 50 0.828 0.004 0.5 0.820 0.837 0.827 0.829 0.819 0.836 2.0
2568 NITROBEMZEHE-DS 20 0.716 0.005 0.7 0.710 0.723 0.714 0.719 0.706 0.727 0.0
257A 2-NITROPHEHOL-3,4,5,6-D4 49 0.772 0.005 0.7 0.762 0.782 0.771 0.774 0.761 0.783 0.0
258A 4-HITROPHEHOL-2,3,5,6-D4 48 1.161 0.007 0.6 1.152 1.176 1.159 1.163 1.147 1.175 2.1
259A 2,4-DINITROPHENOL-3,5,6-D 48 1.138 0.005 0.5 1.130 1.149 1.136 1.140 1.127 1.149 2.1
260A 4,6-DINITRO-0-CRESOL-D2 49 1.233 0.008 0.7 1.213 1.248 1.230 1.235 1.216 1.249 2.0
2628 H-NITROSODIPHENYLAMIHE-D6 30 1.239 0.007 0.5 1.229 1.251 1.236 1.241 1.225 1.252 6.0
264A PENTACHLOROPHEHOL-13Cé 49 1.341 0.011 0.8 1.317 1.362 1.338 1.344 1.320 1.363 2.0
265A FHENOL-2,3,4,5,6-D5 50 0.599 0.007 1.2 0.586 0.615 0.597 0.601 0.584 0.613 2.0
2668 BIS{2-ETHYLHEXYL )PHTHALAT 49 1.826 0.027 1.5 1.797 1.880 1.818 1.834 1.771 1.880 2.0
266B DI-N-BUTYL PHTHALATE-D4 50 1.478 0.016 1.1 1.447 1.510 1.474 1.483 1.446 1.510 0.0
2698 DI-N-OCTYL PHTHALATE-DG 48 1.924 0.028 1.5 1.895 1.983 1.916 1.932 1.867 1.982 4.2
270B DIETHYL PHTHALATE-3,4,5,6 49 1.213 6.008 8.7 1.194 1.228 1.211 1.215 1.197 1.229 2.0
2718 DIMETHYL PHTHALATE-3,4,5, 48 1.092 0.005 0.4 1.076 1.100 1.091 1.09% 1.083 1.102 2.1
2728 BEHZO(A)ANTHRACEHE-DO12 49 1.790 0.027 1.8 1.761 1.845 1.783 1.798 1.7235 1.846 0.0
2738 BEHZO(A)PYREHE-D12 49 2.021 0.033 1.6 1.976 2.085 2.011 2.030 1.954 2.088 0.0
2748 BEHZO(B)}F LUORANTHENE-DI2 49 1.964 0.030 1.5 1.924 2.026 1.955 1.973 1.902 2.025 2.0
2758 BENZO(K)FLUORANTHENE-D12 47 1.970 0.031 1.6 1.933 2.031 1.960 1.979 1.906 2.033 0.0
276B CHRYSENE-D12 49 1.790 0.023 1.3 1.767 1.837 1.783 1.796 1.743 1.837 2.0
2778 ACEHAPHTHYLENE-D8 50 1.087 0.004 0.3 1.074 1.093 1.086 1.088 1.080 1.095% 4.0
2788 ANTHRACEHE-D10 49 1.365 0.011 0.8 1.349 1.387 1.362 1.369 1.342 1.388 0.0
2798 BEHZO(GHI)PERYLENE-D12 49 2.355 0.083 3.5 2.230 2.472 .33 2.379 2.187 2.524 0.0
2808 FLUOREHNE-D10 50 1.200 0.007 0.6 1.180 1.212 1.198 1.202 1.185 1.214 2.0
2818 PHENANTHREME-D10 50 1.357 0.011 0.8 1.332 1.379 1.353 1.360 1.334 1.380 2.0
2848 PYR%NE-?IO 48 1.532 0.030 1.9 1.535 1.654 1.534 1.593 1.523 1.644 0.0
348 AERZIOYNRCN § L&t &:8%% 3:F P03 %82 1863 hddy  ha@d 1gg2 R
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Table VI-5 (Continued)

coHPoUtD N OF  MEAN STANDARD COEF MINIMUM MAXIMUM LOMER UPPER LOHER UPPER Z ouT
CASES DEVIATION OF 9SPCT 95PCT 95PCT 95PCT ofF .
HEASRD VARN CONF_LMT CONF_LMT FRED_LMTY PRED_LMT FPREO_LMT

3088 1,2,4-TRICHLOROBENZENE 39  1.002 0.001 6.1 0.998 1.005 1.002 1.003 1.000 1.005 7.7
3098 HEXACHLOROBENZEME 40 1.000 0.000 0.0 1.000 1.001  1.000 1.000 0.999 1.001 10.0
3128 HEXACHLOROE THANE 28  1.000  6.000 0.0 1.000 1.001  1.000 1.000 1.000 1.000 3.6
3188 BIS(2-CHLOROETHYL)ETHER 23 1.012 0.002 0.2 1.008 1.018  1.011 1.013 1.007 1.016 4.3
3208 2-CHLORGHAPHTHALENE 31 1.002  0.002 0.2  0.99  1.007  1.00l 1.003 0.997 1.007 3.2
3214 2,4,6-TRICHLOROPHENGL 37 1.001  0.002 0.2 0.995  1.003  1.000 1.002 0.998 1.004 5.4
322A P-CHLORO-H-CRESOL 35 1.000 0.061 6.1  0.998  1.003  1.000 1.001 0.993 1.003 11.4
326A 2-CHLOROPHENDL 39 1.004  0.003 0.3  0.992  1.007  1.002 1.005 0.997 1.010 7.7
3258 },2-DICHLOROBENZENE 32 1.001 0.003 0.3 0.993  1.005 1.000 1.003 0.995 1.008 12.5
326B 1,3-DICHLOROBEHZENE 40 1.003  0.002 0.2  0.99  1.008  1.002 1.004 0.998 1.008 7.5
3278 1,4-DICHLORODENZENE 40  1.003  ©.003 0.3  0.993  1.006  1.002 1.004 0.597 1.009 10.90
3288 3,3'-DICHLOROBENZIDINE 39 1.001 0.000 0.0 1.000 1.001  1.000 1.001 1.000 1.001 5.1
331A 2,4-DICHLOROPHENOL 40 1.000  0.002 0.2  0.9%1  1.003  1.001 1.002 0.997 1.006 5.0
3344 2,4-DIMETHYLPHENOL 15 1.061 ©0.001 6.1  1.060 1.003  1.00t 1.001 0.999 1.003 8.6
3358 2,4-DINITROTOLUENE 32 1.001 o.001 0.1  1.001  1.003  1.001 1.001 1.000 1.002 3.1
316B 2,6-DINITROTOLUENE 31 1.003  ©0.001  ©.1  1.001  1.006  1.002 1.003 1.001 1.005 3.2
3378 1,2-DIPHENYLHYDRAZINE 40  1.006  0.002 0.2  0.99%  1.009  1.003 1.005 0.999 1.009 2.5
3398 FLUORANTHENE 40 1.002  ©6.001 ©.1  ©6.998  1.004  1.002 1.002 1.000 1.004% 5.0
3408 4-CHLOROPHENYL PHENYL ETH 40  1.602 6.0666 6.6  0.998  1.040  1.061 1.004 0.990 1.015 2.5
3428 BIS (2-CHLOROISOPROPYL) E 40  1.013  0.001  o.1  1.011  1.016  1.013 1.013 1.010 1.016 2.5
3528 HEXACHLOROBUTADIENE 40  1.000 ©0.001 0.1  0.999  1.002  1.000 1.001 0.999 1.002 5.0
3538 HEXACHLOROCYCLOPENTADIENE 30  1.600 0.000 0.0 1,000  1.002  1.000 1.000 0.999 1.001 3.3
3548 ISOPHORONE 40  1.008 ©0.006 0.4  0.995  1.018  1.006 1.009 0.999 1.017 10.0
3558 HAPHTHALENE 39 1.004  0.001 0.1  1.062  1.007  1.003 1.006 1.001 1.006 7.7
3568 NITROBEHZENE 16 1.006 ©.001 0.1  1.002 1,006  1.004 1.005 1.002 1.007 0.0
3574 2-NITROPHEMOL 40  1.00]  0.004 0.4  0.992 1.005  1.000 1.002 0.95% 1.009 12.5
3584 4-NITROPHEMOL 33 1.001  0.002 9.2 0.997  1.010  1.001 1.002 0.997 1.006 5.3
3594 2,4-DINITROPHENOL 38 1.002  0.001 0.1 1.001 1.008  1.002 1.003 1.000 1.005 5.3
3604 4,6-DINITRO-0-CRESOL 3 1.001 0.006 0.0 1.001 1.000  1.001 1.001 1.000 1.002 0.0
3628 N-HITROSODIPHENYULAMINE 16 1.001 0.606 6.0 1,001 1.062  1.001 1.001 1.000 1.002 6.3
364A PENTACHLOROPHENOL 40  1.000 0.001 0.1  0.995  1.001  1.000 1.000 0.998 1.002 2.5
3654 PHEHOL 40  1.003  0.004 0.4  ©0.950  1.010  1.00% 1.004 0.995 1.010 7.5
3668 BIS (2-ETHYLHEXYL) PHTHAL 36  1.001  0.000 6.0  1.000  1.002  1.000 1.001 1.000 1.002 5.6
3688 DI-N-BUTYL PHTHALATE 39 1.000  06.001 0.1  1.001  1.003  1.001 1.002 1.000 1.003 0.0
3698 DI-H-OCTYL PHTHALATE 6 1.001  0.000 0.0 1.000 1.001  1.001 1.001 1.000 1.002 0.0
3708 DIETHYL PHTHALATE 40 1.001 ©0.002 0.2 0.99%6 1.016  1.000 1.002 0.99 1.606 10.0
371B DIMETHYL PHTHALATE 39 1.001  0.002 0.2  0.99  1.003  1.001 1.002 0.998 1.005 5.1
3728 BENZO(A)ANTHRANCEME 37 1.003  0.002 0.2  0.998  1.009  1.002 1.003 0.999 1.007 5.4
3738 BENZO(A)PYREVE 38 1.002  0.001 0.1  0.998  1.004  1.002 1.002 1.000 1.004 2.6
3748 BENZO(B)FLUORANYHEME 38 1.003  0.001 0.1  1.000  1.006  1.002 1.003 1.000. 1.005 7.9
3758 BENZO(K )F LUORANTHENE 38 1.002  0.001 0.1 0.999 1.005  1.001 1.002 1.000 1.004 10.5
376B CHRYSENE 37 1.082  0.001 0.1  1.001  1.006  1.002 1.002 1.000 1.004 5.6
3778 ACEMAPHTHYLENE 1 1.002  6.061 0.1  1.600  1.004  1.002 1.002 1.000 1.004 9.7
37CB AHTHRACEME 39 1.002  0.002 0.2  0.996  1.004  1.001 1.002 0.998 1.006 10.3
3758 BENZO(GHI)PERYLENE 36 ..004 0.001 6.1 1.000 1.006 1.003 1.004 1.001 1.006 5.6
3808 FLUOREHE 40  1.006 ©0.002 0.2 0.996  1.010  1.003 1.004 0.299 1.008 7.5
3818 PHEHANTHREHE 40 1.003 ©0.001 0.1  ©0.998  1.005  1.002 1.003 1.000 1.005 5.0
384D PYREME 33 1.002  0.001 0.1  1.001  1.006  1.002 1.002 1.001 1.003 6.7
5028 BETA NAPHTHYLAMINE 18 1.178  0.007 0.6 1.165 1.192  1.176 1.181 1.163 1.193 0.0
5038 ALFHA PICOLINE 38 0.38  0.015 4.0 0.337  0.387  0.363 0.373 0.338 0.398 5.3
2028 DIRENZOFURRNEME S O+ 547 VIR 51 SN BE'¢ S SR O 13 SN 04 ¢ SR B4 ¢+ SN U4 ¢ SN 04 {1 $:8



Table VI-5 (Concluded)

campPoUHD N OF MEAN  STANDARD COEF HMINIMUM MAXIMUM LOHER UPPER LOKER UPPER Z our
CASES DEVIATION OF 95PCT 95PCT 95PCT 95PCT OF
MEASRD VARN CONF_LMT CONF_LMT PRED_LMT FRED_LMT PREO_LNMT

506B N-DODECANE 39 0.843 0.004 0.5 0.835 0.851 0.841 0.844 0.834 0.851 6.0
5078 DIPHENYLAHINE 40 1.237 0.008 0.7 1.216 1.282 1.234 1.240 1.220 1.254 2.5
'508B DIPHENYLETHER 39 1.045 ¢.003 0.3 1.035 1.049 1.044 1.046 1.038 1.052 7.7
5098 ALPHA TERPINEOL 39 0.839 0.004 0.5 0.831 0.848 0.838 0.841 0.831 0.848 5.1
510B. STYRENE 40 0.473 0.009 1.9 0.447 0.491 0.470 0.476 0.454% 6.492 2.5
5118 DI-N-BUTYL AMINE 30 0.641 0.052 8.2 0.584 0.714 0.621 0.660 0.532 0.749 0.0
5128 BIPHENYL 32 1.025 0.002 0.2 1.022 1.030 1.025 1.026 1.022 1.029 9.4
5138 P-CYMEHE 38 0.649 0.007 1.0 0.637 0.660 0.646 0.651 0.635 0.662 0.0
5178 MN-DECANE cio 39 0.619 0.008 1.2 0.605 0.632 0.616 6.621 0.603 0.634 0.0
5198 N-HEXADECANE Clé 39 1.265 0.115 9.1 1.198 1.493 1.228 1.302 1.029 1.502 0.0
5218 N-EICOSANE c20 39 1.440 0.121 8.4 1.201 1.529 1.401 1.479 1.192 1.688 0.0
5238 N-TETRACOSANE c24 39 1.740 0.025 1.4 1.696 1.790 1.732 1.748 1.689 1.790 0.0
5268 N-TRIACONTANE c30 39 2.091 0.044 2.1 2.042 2.160 2.076 2.105 2.001 2.180 0.0
6028 2-HAPHTHYL-D7-AMINE 48 1.176 6.007 0.6 1.158 1.188 1.174 1.178 1.163 1.189 2.1
6038 2-METHYLPYRIDINE-D7 49 0.359 0.016 4.6 0.312 0.384 0.354 0.364 0.326 0.393 4.1
6048 DIBENZOTHIOPHENE-DS 39 1.337 g.o11 0.8 1.312 1.357 1.334 1.341 1.314 1.361 2.6
6058 DIBENZOFURAN-D8 49 1.145 0.005 0.5 1.134 1.154 1.143 1.146 1.134 1.1858 2.0
606B N-DODECANE-D26 50 0.819 0.044 5.4 0.614 0.878 0.806 0.831 0.730 0.908 4.0
607B DIPHENYL-D10-AMINE 40 1.231 0.009 0.7 1.211 1.246 1.228 1.236 1.213 1.249 2.5
6088 DIPHENYL-D10 ETHER 50 1.042 0.003 0.2 1.03% 1.046 1.041 1.042 1.036 1.047 4.0
6098 ALPHA-TERPINEOL-D3 50 0.836 0.00% 0.4 0.828 0.844 0.835 0.837 0.829 0.84% 2.0
5108 STYREME-2,3,4,5.:6-05 49 0.469 0.009 2.0 0.443 0.488 0.466 0.472 0.450 0.488 6.1
6118 DI-N-BUTYL-D18-AHINE 20 0.653 0.060 9.2 0.591 0.720 0.625 0.681 0.524 0.782 0.0
61.8 DIPHENYL-DIO 30 1.021 0.003 0.2 1.013 1.026 1.020 1.022 1.016 1.027 6.7
6158 P-CYHMEHE-O014 50 0.638 0.007 1.1 0.626 0.651 0.636 0.640 0.624% 0.652 0.0
61.B M-DECAHE-D22 50 0.600 0.007 1.2 0.588 0.617 0.598 0.602 0.585 0.615 2.0
6153 N-HEXADECANE-D34 49 1.24% 0.115 9.2 1.167 1.473 1.211 1.277 1.010 '1.478 0.0
6218 H-EICOSAHE-D42 48 1.423 0.117 8.2 1.175 1.506 1.389 1.457 1.184 1.662 12.5
6238 M-TETRACOSANE-D50 49 1.717 0.023 1.3 1.696 1.763 1.711 1.724 1.671 1.764 6.0
626B N- IRIACOHTANE-Dé62 49 2.050 0.038 1.9 1.9%8 2.116 2.039 2.060 1.972 2.127 0.0
7028 BErA HAPHTHYLAMINE 39 1.001 0.003 0.3 0.99% 1.005 1.001 1.002 0.996 1.007 10.3
703B ALPHA PICOLINE 39 1.017 0.006 0.5 1.007 1.033 1.015 1.019 1.006 1.028 7.7
704B DIBEHZOTHIOPHENE 32 1.003 0.001 0.1 1.001 1.010 1.002 1.003 1.000 1.006 3.1
7058 DIBEIIZOFURAN 40 1.003 0.002 0.2 0.995 1.005 1.002 1.003 0.9%8 1.007 7.5
7068 N-DOGECANE ci2 40 1.018 a.016 1.6 0.963 1.026 1.013 1.023 0.986 1.051 7.5
7078 DIPHENYLAMINE 32 1.004 0.002 0.2 0.997 1.006 1.003 1.004 1.000 1.007 3.1
708B DIPHEHYLETHER 40 1.003 0.003 0.3 0.993 1.005 1.002 1.004 0.997 1.009 10.0
7098 ALPHA TERPINEOL 39 1.003 0.003 0.3 0.998 1.01¢6 1.002 1.004 0.998 1.008 5.1
7108 STYRENE 37 1.005 0.002 0.2 1.002 1.009 1.008 1.006 1.002 1.009 10.8
7118 DI-H-BUTYL AMINE 16 1.005. 0.013 1.3 0.980 1.021 0.999 1.012 0.978 1.033 0.0
7128 BIPHENYL 23 1.003 0.001 0.1 1.002 1.009 1.003 1.004 1.001 1.006 4.3
7138 P-CYHENE 40 1.015 0.004 0.4 0.993 1.018 1.014 1.016 1.008 1.023 2.5
7178 H-DECAHE cio 40 1.030 0.004 0.4 1.021 1.045 1.029 1.031 1.022 1.038 7.5
71¢B MN-HEXADECANE Clé 40 1.016 0.002 0.2 1.01} 1.019 1.016 1.017 1.013 1.020 2.5°
721B H-EJCOSAHE ca20 40 1.016 0.003 0.3 1.007 1.023 1.015 1.016 1.010 1.022 10.0
7238 H-TETRACOSAHE C24 38 1.013 0.001 0.1 1.011 1.015 1.013 1.014 1.012 1.015 5.3
7268 N-TRIACOHTANE Cc30 37 1.019 0.004 0.4 1.012 1.026 1.018 1.021 1.011 1.028 0.0



VII CONCLUSIONS AND FURTHER WORK

From this study, the conclusion can be drawn that isotope dilution GCMS
is the most accurate and precise analytical technique available for the
analysis of semi-volatile organic compounds in environmental samples. On
average, the precision of analysis is improved by approximately a factor of
two, and the accuracy is improved by approximately a factor of three over
internal standard techniques.

The - interlaboratory validation of Method 1625A represents the most
comprehensive evaluation of an isotope dilution GCMS method to date. More
than 250,000 pieces of information were collected and evaluated. As a
result, the specifications developed should well represent the performance
of the method in water and wastewater laboratories. For the most part, the
method was tested in laboratories with 1ittle or no experience with isotope
dilution; the fact that nearly all of these laboratories performed the
method with reasonable accuracy and precison is a tribute to the
laboratories and to the isotope dilution technique. The current draft of
Method 1625B is given in Appendix M of this report, including the limits
generated in this study. In a few cases, the 1imits obtained from the
statistical analysis were not found to be practically useful, and no limit
was set in those cases.

The 1imits set in Revision B of Method 1625 reflect all sources of
variability, including variability attributable to the number of compounds
being tested simultaneously. The specifications are realistic and reflect a
95 percent confidence limit for all tests. With reasonable care, any
laboratory practicing these methods should be able to meet every
specification in the Method.
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A flaw in the study design which should be avoided in subsequent
studies was the lack of replicate analyses of the pollutants in water
samples. The derivation of quality control limits requires both an
interlaboratory component and an intralaboratory component. In this study,
the relationship between these components was inferred from labeled
compounds data, and assumed to be identical for the pollutants. Although
this inference is true within the l1imits of the measurement technique, a
direct measurement of these components would have been more correct.

If funding and time permit, the data collected in this study may be
further analyzed to determine if alternate statistical techniques are more
appropriate to generation of specifications for retention time, calibration
linearity, and other parameters. The response ratio data from the PRR
sample could be analyzed to evaluate the use of standardized calibration
curves in place of individual laboratory calibrations. The mass spectral
data collected need analysis to determine specifications for compound
identification, and spectral data from the analysis of
decafluorotriphenlyphosphine can be used to determine an interlaboratory
spectrum for this reference compound.
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Appendix A
31 March 1983 Draft

Method 1625 Revision A
Semivolatile Organic Compounds by Isotope Dilution GCMS

1 Scope and application--this method is designed to determine
the semivolatile toxic organic pollutants associated with the
1976 Consent Decree and additional compounds amenable to extrac-
tion and analysis by capillary column gas chromatography-mass
spectrometry (GCMS).

1.1 The chemical compounds listed in tables 1 and 2 may be
determined in municipal and industrial discharges by this method.
The method is designed to meet the survey requirerents of Ef-
fluent Guidelines Division (EGD) and the National Pollutants
Discharge Elimination System (NPDES) under 40 CFR 136.1. Any
modifications of this method, beyond those expressly permitted,
shall be considered as major modifications subject to applica-
tion and approval of alternate test procedures under 40 CFR
136.4 and 136.5.

1.2 The detection limit of this method is usually dependent

on the level of interferences rather than instrumental limita-
tions. The limits listed in tables 3 and 4 represent the minimum
guantity that can be detected with no interferences present.

1.3 The GCMS portions of this method are for use only by an~
anlysts experienced with GCMS or under the close supervision of
such qualified persons. Laboratories unfamiliar with analyses
of environmental samgles by GCMS should run the performance
tests in reference 1 before beginning.

2 Summary of method

2.1 Stable isotopically labeled analogs of the compounds of
interest are added to a one liter wastewater sample. The sam-
ple is extracted at pH 12-13, then at pH <2 with methylene
chloride using continuous extraction techniques. The extract
is dried over sodium sulfate and concentrated to a volume of
one mL. An internal standard is added to the extract, and

the extract is injected into the gas chromatograph (GC). The
compounds are separated by GC and detected by mass spectrometry.
The labeled compounds serve to correct the variability of the
analytical technigue.



2.2 Identification of a compound (qualitative analysis) is
performed by comparing the GC retention time and background
corrected characteristic spectral masses with those of authentic
standards.

2.3 Quantitative analysis is performed by GCMS using extracted
ion current profile (EICP) areas. Isotope dilution is used

when labeled compounds are available; otherwise, an internal

or external standard method is used. ‘

2.4 Quality is assured through reproducible calibration and
testing of the extraction and GCMS systems.

3 Contamination and interferences

3.1 Solvents, reagents, glassware, and other sample processing
hardware may yield artifacts and/or elevated baselines causing
misinterpretation of chromatograms and spectra. All materials
shall be demonstrated to be free from interferences under the
conditions of analysis by running method blanks initially and
with each sample lot (samples started through the extraction
process on a given 8 hr shift, to a maximum of 20). Specific
selection of reagents and purification of solvents by distil-
lation in all-glass systems may be required. -Glassware and,
where possible, reagents are cleaned by solvent rinse and
baking at 450°C for one hour minimum.

3.2 1Interferences coextracted from samples will vary consider-
ably from source to source, depending on the diversity of the
industrial complex or municipality being sampled.

4 Safety

4.1 The toxicity or carcinogenicity of each compound or reagent
used in this method has not been precisely determined; however.
each chemical compound should be treated as a potential health
hazard. Exposure to these compounds should be reduced to the
lowest possible level. The laboratory is responsible for main-
taining a current awareness file of OSHA regulations regarding
the safe handling of the chemicals specified in this method.

A reference file of data handling sheets should also be made
available to all personnel involved in these analyses. Addi-
tional information on laboratory safety can be found in refer-
ences 2-4.



4.2 The following compounds covered by this method have been
tentatively classified as know or suspected human or mammalian
carcinogens: benzo(afanthracene. benzidine, 3,3'-dichlorobenzi-
dine, benzo(a)pyrene, dibenzo(a,h)anthracene, N-nitrosodimethyl-
amine, and B-naphthylamine. Primary standards of these toxic
compounds shall be prepared in a hood, and a NIOSH/MESA approved
toxic gas respirator should be worn when high concentrations

are handled.

5 Apparatus and materials

5.1 Sampling equipment for discrete or composite sampling

5.1.1 Sample bottle, amber glass, 1.1 liters minimum. If amber
bottles are not availakle, samples shall be protected from
light. Bottles are detergent water washed, then solvent rinsed
or baked at 450°C for one hour minimum before use.

5.1.2 Bottle caps--threaded to fit sample bottles. Caps are
lined with Teflon. Aluminum foil may be substituted if the
sample is not corrosive.

5.1.3 Compositing equipment-~-automatic or manual compositing
system incorporating glass containers for collection of a mini-
mun 1.1 liters. Sample containers are kept at 0 to 4% during
sampling. Glass or Teflon tubing only shall be used. If the
sampler uses a peristaltic pump, a minimum length of compressible
Ssilicone rubber tubing may be used in the pump only. Before use,
the tubing is thoroughly rinsed with methanol, followed by
repeated rinsings with reagent water (6.5) to minimize sample
contamination. An integrating flow meter is used to collect
proportional composite samples.

5.2 Continuous ligquid-liquid extractor--Teflon or glass con-
necting joints and stopcocks without lubrication (Hershberg-Wolf
Extractor) one liter capacity,. Ace Glass 6841-10 or equivalent.
5.3 Drying column--15 to 20 mm i.d. Pyrex chromatographic
column equipped with coarse glass frit or glass wool plug.

5.4 Kuderna-Danish (K-D) apparatus

5.4.1 Concentrator tube--10 mL, graduated (Kontes K-570050-
1025 or equivalent) with calibration verified. Ground glass
stopper (size 19/22 joint) is used to prevent evaporation of
extracts.



5.4.2 Evaporative flask--500 mL (Kontes K-570001-0500 or
equivalent), attached to concentrator tube with springs {Kon-.
tes K-662750-0012).
5.4.3 Snyder column--three-ball macro (Kontes K-503000-0232
or equivalent). ’
5.4.4 Snyder column--two ball micro (Kontes K-469002-0219 or
equivalent).
5.4.5 Boiling chips--approx 10/40 mesh, extracted with methylene
chloride and baked at 450°C for one hr minimum.
5.5 Water bath--heated, with concentric ring cover. capable
of temperature control (% 2°%), installed in a fume hood.
5.6 Sample vials--amber glass, 2-5 mL with Teflon-lined screw
cap.
5.7 Analytical balance-~capable of weighing 0.1 mg.
5.8 Gas chromatograph--shall have splitless or on-column injec-
tion port; temperature program with 30 hold; and shall meet
all of the performance specifications in section 12.
5.8.1 Column--30 * 5 m x 0.25 £ 0.02 mm i.d. 5 % phenyl, 95 %
methyl silicone bonded phase fused silica capillary column (J & W
DB-5 or equivalent).
5.9 Mass spectrometer--electron impact ionization, shall repe-
titively scan from 35 to 450 amu in one second or less, and
shall prodiuce a 70 eV, unit resolution (valleys between m/z
441-443 less than 10 percent of the height of the 441 peak),
background corrected mass spectrum from 50 ng decafluorotri-
phenylphosphine (DFTPP) introduced through the GC inlet. The
spectrum shall meet the mass-intensity criteria in table 5
(reference S5). The mass spectrometer shall be interfaced to
the GC such that the end of the capillary column terminates
within one centimeter of the ion source but does not intercept
the electron or ion beams. All portions of the column which
connect the GC to the ion source shall remain at or above the
column temperature during analysis to preclude condensation
of less volatile compounds.
5.10 Data system--shall collect and record MS data, store mass-
intensity data in spectral libraries, process GCMS data, generate
reports, and shall calculate . and record response factors.
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5.10.1 Data acquisition--mass spectra shall be collected
continuously throughout the analysis and stored on a mass storage
device.

5.10.2 Mass spectral libraries--user created libraries contain-
ing mass spectra obtained from analysis of authentic standards
shall be employed to reverse search GCMS runs for the compounds
of interest (7.3). '

5.10.3 Data processing--the data system shall be used to search,
locate, identify, and quantify the compounds of interest in each
GCMS analysis. Software routines shall be employed to compute
retention times and peak areas. Displays of spectra, mass chroma-
tograms, and library comparisons are required to verify results.
5.10.4 Response factors and multipoint calibrations--the data
system shall be used to record and maintain lists of response
factors (response ratios for isotope dilution) and multi-point
calibration curves (section 7). Computations of relative stan-
dard deviation (coefficient of variation) are useful for testing
calibration linearity. Statistic¢s on initial and on-going per
formance shall be computed and maintained (7.8 and 12.8).

6 Reagents and standards

6.1 Sodium hydroxide--reagent grade, 6N in reagent water.

6.2 Sulfuric acid--reagent grade, 6N in reagent water.

6.3 Sodium sulfate--reagent grade, granular anhydrous, rinsed

with methylene chloride (20 mL/g) and conditioned at 450°C for

one hour minimum.

6.5 Methylene chloride--distilled in glass (Burdick and Jack-

son or egquivalent).

6.5 Reagent water--water in which the compounds of interest

and interfering compounds are not detected by this method.

6.6 Standard solutions--purchased as solutions or mixtures with

certification to their purity, concentration, and authenticity,

or prepared from materials of known purity and composition. If

compound purity is 96 percent or greater, the weight may be used

without correction to calculate the concentration of the standard.

When not being used, all standards are stored in the dark at

-20 to -10°C in screw capped vials with Teflon-lined 1lids. 2

mark is placed on the vial at the level of the solution so that
5



any solvent evaporation loss can be detected. The vials are
brought to room temperature prior to use. Any precipitate is
redissolved and solvent is added if solvent loss has occurred.
6.7 Preparation of stock solutions--prepare in methylene
chloride, benzene, p-dioxane, or a mixture of these solvents
per the steps below. Observe the safety precautions in section
4. The large number of labeled and unlabeled acid, base/neutral,
and Appendix C compounds used for combined calibration (section
7) and calibration verification (12.5) require high concentra-
tions (appfox 40 ug/mL) when individual stock solutions are
prepared so that dilutions of mixtures will permit calibration
with all compounds in a single set of solutions. The working
range for most compounds is 10-200 pg/mL. ~Compdunds with a
reduced MS response are prepared at higher concentration.
6.7.1 Dissolve an appropriate amount of assayed reference
material in a suitable solvent. For example, weigh 40 mg naph-
thalene in a 10 mL ground glass stoppered volumetric flask and
£fill to the mark with benzene. After the naphthalene is com-
pletely dissolved, transfer the solution to a 15 mL Teflon-
lined wvial.
6.7.2 Stock standard solutions should be checked for signs of
degradation prior to the preparation of calibration or perfor-
mance test standards. Quality control check samples that can
be used to determine the accuracy of calibration standards are
available from the US Environmental Protection Agency, Environ-
mental Monitoring and Support Laboratory, Cincinnati, Ohio 45268.
6.7.3 Stock standard solutions shall be replaced after six months,
or sooner if comparison with quality control check samples indi-
cate a change in concentration.
6.8 Labeled compound spiking solution--from stock standard solu-
tions prepared as above, or from mixtures, prepare the spiking
solution at a concentration of 200 pg/mL, or at a concentration
appropriate to the MS response of each compound.
6.9 Secondafy standard--using stock solutions (6.7), prepare
a secondary standard containing all of the compounds in tables
1 and 2 at a concentration of 400 ug/mL, or higher concentration
appropriate to the MS response of the compound.
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6.10 Internal standard solution--prepare 2,2'-diflucorobiphenyl
at a concentration of 10 mg/mL in benzene.

6.11 DFTPP solution--prepare at 50 pg/mL in acetone.

6.12 Solutions for obtaining authentic mass spectra (7.3)--
prepare mixtures of compounds at concentrations which will

assure authentic spectra are obtained for storage in.libraries.
6.13 Calibration solutions--combine 0.5 mL of the solution

in 6.8 with 25, 50, 125, 250, and 500 uL of the solution in

6.9 and bring to 1.00 mL total volume each. This will produce
calibration solutions of nominal 10, 20, 50, 100 and 200 pg/mL

of the pollutants and a constant nominal 100 ug/mL of the labeled
compounds. Spike each solution with 10 uL of the internal
standard solution (6.10). These solutions permit the relative
response (labeled to unlabeled) to be measured as a function

of concentration (7.5).

6.14 Performance standard--used for initial (7.10) and on-going
(12.8) performance verifications. This solution shall contain
the pollutants and labeled compounds at a nominal concentration
of 100 pg/mL.

6.15 Stability of solutions--all standard solutions (6.8-6.13)
shall be analyzed within 48 hours of preparation and on a monthly
basis thereafter for signs of degradation. Standards will remaip
acceptable if the peak area at the gquantitation mass relative

to the DFB internal standard remains within + 15 percent of

the area obtained in the initial analysis of the standard.

7 Calibration

7.1 . Using the procedure in section 10, extract and concentrate
four 1.0 liter aliquots of reagent water containing one mL each
of the performance standard (6.14), and extract and concentrate
a one liter aliquot of reagent water containing 0.5 mL of the
labeled compound spiking solution (6.8).

7.2 Assemble the GCMS and establish the operating conditions
in table 3. Analyze standards per the procedure in section 11
to demonstrate that the analytical system meets the detection
limits in tables 3 and 4, and the mass-intensity criteria in
table 5 for 50 ng DFTPP.



7.3 Mass spectral libraries--detection and identification of
compcunds of interest are dependent upon the spectra stored in
user created libraries.

7.3.1 Obtain a mass spectrum of each labeled and unlabeled
compound and of the internal standard by analyzing an authentic
standard either singly or as part of a mixture in which there
is no interference between closely eluted components. That
only a single compound is present is determined by examination
of the spectrum. Fragments not attributable to the compound
under study indicate the presence of an interfering compound.
7.3.2 Adjust the analytical conditions and scan rate (for

this test only) to produce an undistorted spectrum at the GC
peak maximum. An undistorted spectrum will usually be obtained
if five complete spectra are collected across the upper half

of the GC peak. Software algorithms designed to "enhance” the
spectrum may eliminate distortion, but may alsoc eliminate
authentic masses or introduce other distortion.

7.3.3 The authentic reference spectrum is obtained under DFTPP
tuning conditions (7.2 and table 5) to normalize it to spectra
ﬁ:om‘other instruments.

7.3.4 The spectrum is edited by saving the 5 most intense

mass peaks and all other peaks greater than 10 percent of the
base peak. This edited spectrum is stored for reverse search
and for compound confirmation.

7.4 Demonstrate that the 20 ng anthracene-d or phenanthrene-

dIO produces an area at m/z 188 approx one—tégth that required
to exceed the linear range of the system. For a typical instru-
ment, an .area of 20,000 to 50,000 is appropriate. The exact
value must be determined by experience for each instrument.
7.5 Calibration with isotope dilution--isotope dilution is
used when 1) labeled compounds are available, 2) interferences
do not preclude its use, and 3) the quantitation mass extracted
ion current profile (EICP) area for the compound is in the cali-
bration range. If any of these conditions preclude isotope dilu-
tion, internal or external standard methods (7.6 or 7.7) are used.
7.5.1 A calibration curve encompassing the concentration range
is prepared for each compound to be determined. The relative
response vs weight ratio (labeled to unlabeled) of the compound
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in standard solutions is computed using a linear regression.

The example in Figure 1 shows a calibration curve for phenol
using phenol-d. as the isotopic diluent. Also shown are the

+10 percent error limits (dotted lines). Relative Response (RR)
is determined according to the procedures described below. Five
data points are employed for calibration.

7.5.2 The relative response of an unlabeled compound to its
labeled analog is determined from isotope ratio values cal-
culated from acquired data. Three isotope ratios are used in
this process: )

Rx = the isotope ratio measured for the pure unlabeled compound

R
¥

the isotope ratio measured for the labeled compound

Rm = the isotope ratio of an analytical mixture of unlabeled
and labeled compounds
The m/z's are selected such that Rx > RY' If Rm is not between
ZRY and O.SRx, the method does not apply and the sample is analyzed
by internal or external standard methods.
7.5.3 Capillary columns usually separate the labeled-unlabeled
pair, with the labeled compound eluted first (figure 2). For
this case,
R_ = area ml/z, at the retention time of the unlabeled com-

X
pound (RTZ)

1
v area mz/z

)

, at the retention time of the labeled compound (RT1

area at ml/z (at RTZ)

m area at m./z (at RT_T’ as measured in the mixture of the
2 1

labeled and unlabeled compounds (figure 2)
and RR = R_.
m

7.4.4 Special precautions are taken when the labeled-unlabeled

pair is not separated, or when another labeled compound with

interfering spectral masses overlaps the unlabeled compound

(a case which can occur with isomeric compounds). In this case,

it is necessary to determine the respective contributions of

the labeled and unlabeled compounds to the respective EICP areas.

If the peaks are separated well enough to permit the data system
9



or operator to remove the contributions of the compounds to each
other, the equations in 7.5.3 apply. This usually occurs when
the height of the valley between the two GC peaks at the the
same m/z is less then 10 percent of the height of the shorter
of the two peaks. If significant GC and spectral overlap
occur, RR is calculated using the following equation:

(R, - Rm)(Rx + 1)

y
RR = m—
(Rm - Rx)(Ry + 1)

Rx is measured as shown in figure 3A
RY is measured as shown in figure 3B
R is measured as shown in figure 3c

For the‘example, Rx = <2780 = .64
R = 2839 _ ¢, 0608

v = 33600
49200 _
Rp = 28300 = 1019

7.5.5 To calibrate the analytical system by isotope dilution,
analyze a 1.0 pL aliquot of each of the calibration standards
(6.13) using the procedure in section 11.

7.5.6 Linearity--if the ratio of relative response to concen-
tration for any compound agrees within 5 percent relative stan-
dard deviation over the 5 point calibration range, an averaged
relative response/concentration ratio may be used for that com-
pound; otherwise, a complete calibration curve shall be used
for that compound.

7.6 Internal standard calibration--used when criteria for
isotope dilution (7.5) cannot be met. The internal standard

to be used for both acid and base/neutral analyses is 2,2'-
difluorobiphenyl. The internal standard method is also applied
to determination of compounds having no labeled analog, and to
measurement of labeled compounds for intra-laboratory statistics
(7.10 and 12.8).

7.6.1 Response factors--calibration requires the determination
of a response factor (RF) which is defined by the following
equation:

RF = (AC; )/(A; C_)
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As is the area of the characteristic mass for the compound in
the daily standard

Ais is the area of the characteristic mass for the internal
standard

cis is the concentration of the internal standard (pg/mL)

Cs is the concentration of the compound in the daily standard
(ug/mL)

7.6.1.1 The response factor is determined for at least five

concentrations appropriate to the response of each compound

(6.13); nominally, 10, 20, 50, 100, and 200 pg/mL. The amount

of internal standard added to each extract is the same (100 pg/mL)

so that Cis remains constant. The RF is plotted vs concentration

for each compound in the standard (Cs) to produce a calibration

curve.

7.6.1.2 Linearity--if the response factor (RF) for any compound

agrees within 10 percent relative standard deviation over the

5 point calibration range, an averaged response factor may be

used for that compound; otherwise, the complete calibration

curve for that compound shall be used over the 5 point calibra-

tion range.

7.7 External standard calibration--used when interferences

preclude use of the isotope dilution and internal standard

methods. A master calibration curve is prepared by analyzing

a minimum of five concentrations of standards (6.13). Concentra-

tion vs peak area is plotted for each compound.

7-7-1 Llinearity--if the ratio of respconse to concentration

for any compound agrees within 10 percent relative standard

deviation over the 5 point calikbration range, an averaged

response to concentration ratio may be used for that compound

otherwise, the complete calibration curve for that compound

shall be used over the 5 point calibration range.

7.8 Combined calibration--by using calibration solutions con-
taining the labeled and unlabeled compounds and the internal
standard (6.13), a single set of analyses can be used to pro-
duce calibration curves for the isotope dilution, internal
standard, and external standard methods. These curves are
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verified each shift (12.5) by analyzing the performance standard
(6.14). Recalibration is required only if calibration (12.5)
and on-going performance (12.8) criteria cannot be met.

7.9 Polar compound detection--unlabeled benzidine and penta-
chlorophenol shall be detectable at the 50 pg/mL level (per

all criteria in section 13). The 50 pg/mL calibration stan-
dard (6.13) can be used to demonstrate this performance.

7.10 Initial imtra-laboratory precision and accuracy--as a
final step in the calibration procedure, the laboratory shall
demonstrate the ability to perform replicate analyses of the
compounds to be determined by this method within limits con-
sidered normal for these analyses using reagent water as the
matrix.

7.10.1 Analyze the four extracts of standards, and the extract
of the blank (7.1), adding 10 plL of the internal standard solu-
tion (6.10) immediately prior to injection, using the procedure
in section 11. Compute the concentration of the unlabeled com-
pounds (tables 1 and 2) by isotope dilution for those compounds
which have labeled analogs. Compute the concentration of the
unlabeled compounds which have no labeled analogs, and of the
labeled compounds, by the internal standard method (7.6). Com-
pute the average percent recovery and the relative standard
deviation (coefficient of variation) of percent recovery for
all compounds. The average percent recovery shall be 85-115
and the relative standard deviation shall be less than 10 for
all compounds by isotope dilution, and the average percent
recovery shall be 50-130 and the relative standard deviation
shall be less than 35 for all compounds measured by the internal
standard method; otherwise, the system variables need to be
better controlled and the test repeated until these specifi-
cations are met.

8 Quality assurance/quality control (QA/QC)
8.1 Each laboratory that uses this method is required to operate
a formal quality assurance program. Minimum program requirements
consist of an initial demonstration of laboratory performance
and analysis of standards and blanks as tests of continued
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performance. Specific QA/QC can vary depending on program
requirements, but the principles remain the same. Quality is
controlled, in part, by restricting the allowable range of a
given variable (e.g., GC column temperature) to the limits
shown to yield the reproducibility required. Quality is assured
by comparing results of analysis of blanks and standards to
specifications based on known inter- and intra-laboratory
variability for analysis of the compounds of interest or of
similar compounds (reference 6).
8.1.1 Intra-laboratory variability of this method is measured
using results of four initial analyses of standards in reagent
water (7.10.1), and updated with every sample lot. Control
limits of £+ 3 standard deviations from cumulative data deter-
mine acceptable performance. Figure 4 shows an example of
such' a quality control chart. The laboratory shall maintain
these charts to demonstrate the ability to perform acceptable
analyses. '
8.1.2 Matrix effects are evaluated by comparing the results
of analyses of labeled compounds in reagent water to results
of analyses of the compounds in samples. Differences in re-
coveries are attributed to the sample matrix.
8.2 Blanks--before processing samples, a reagent water blank
shall be analyzed to demonstrate that the analytical system
is interference free. With each sample lot, a blank shall be
analyzed to demonstrate freedom from contamination.
8.3 Documentation--laboratory activities shall be documented
in log books or on magnetic media. Sample logs connect samples
and results; instrument logs record changes which may alter
instrument performance; standards logs document preparation
and traceability of analytical standards; extraction logs
record times, rates, and volumes; QA/QC logs monitor ongoing
laboratory performance.
8.4 The specifications contained in this method can be met if
the apparatus used is calibrated properly, then maintained in
a calibrated state. The GCMS instrument in particular will
provide the most reproducible results if dedicated to the set-
tings and conditions required for the analysis of semivolatiles
13



by this method.

8.5 Depending on specific program requirements, field repli-
cates may be collected to determine the precision of the sam-
pling technique, and spiked samples may be required to deter-
mine the accuracy of the analysis when internal or external

standard methods are used.

9 Sample collection, preservation, and handling

9.1 Collect samples in glass containers following conventional
sampling practices (reference 7). Composite samples are col-
lected in refrigerated glass containers (5.1.3) in accordance
with the requirements of the sampling program.

9.2 Maintain samples at 0-4°C from the time of collection
until extraction. 1If residual chlorine is present, add 80 mg
sodium thiosulfate per liter of water. EPA methods 330.4 and
330.5 may be used to measure residual chlorine (reference 8).
9.3 Begin sample extraction within seven days of collection,
and analyze all extracts within 40 days of extraction.

10 Sample extraction and concentration
10.1 Labeled compound spiking--measure 1.00 * 0.01 liter of
sample into a glass container. For untreated effluents, and
samples which are expected to be difficult to extract and/or
concentrate, measure an additional 10.0 % 0.1 mL and dilute
to a final volume of 1.00 £ 0.0l liter with reagent water in
a glass container.
10.1.1 For each sample or sample lot (to a maximum of 20) to
be extracted at the same time, place two 1.00 % 0.01 1liter
aliquots of reagent water in glass containers.
10.1.2 Spike 0.5 mL of the labeled compound spiking solution
(6.8) into all samples and one reagent water aliguot.
10.1.3 sSpike 1.0 mL of the performance standard (6.14) into
the remaining reagent water aliguot.
10.1.4 sStir and equilibrate all solutions for 1-2 hr.
10.2 Base/neutral extraction--place 100-150 mL methylene chloride
in each continuous extractor and 200-300 in each distilling
flask.
10.2.1 Pour the sample(s), blank, and standard aliquots into
the extractors. Rinse the glass containers with 50-100 mL
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methylene chloride and add to the respective extractor.

10.2.2 Adjust the pH of the waters in the extractors to 12-13
with 6N NaOH while monitoring with a pH meter. Begin the
.extraction by heating the flask until the methylene chloride

is boiling. When properly adjusted, 1-2 drops of methylene
chloride per second will fall from the condenser tip into

the water. After 1-2 hours of extraction, test the pH and
readjust to 12-13 if required. Extract for 18-24 hours.

10.2.3 Remove the distilling flask, estimate and record the
volume of extract (to the nearest 100 mlL), and pour the con-
tents through a drying column containing 7 to 10 cm anhydrous
sodium sulfate. Rinse the distilling flask with 30-50 mL
methylene chloride and pour through the drying column. Col-
lect the solution in a 500 mL K-D evaporator flask equipped
with a 10 mL concentrator tube. Seal, label as the base/
neutral fraction and concentrate per sections 10.4 to 10.6.
10.3 Acid extraction--adjust the pH of the waters in the
extractors to 2 or less using 6N sulfuric acid. Charge clean
distilling flasks with 300-400 mL methylene chloride. Test and
adjust the pH of the waters after the first 1-2 hr of extrac-
tion. Extract for 18-24 hours.

10.3.1 Repeat 10.2.3, except label as the acid fraction.

10.4 Concentration--concentrate the extracts in separate 500
mL K-D flasks equipped with 10 mL concentrator tubes.

10.4.1 Add 1 to 2 clean boiling chips to the flask and attach
a three-ball macro Snyder column. Prewet the column by adding
approx 1 mL methylene chloride through the top. Place the K-D
apparatus in a hot water bath so that the entire lower rounded
surface of the flask is bathed with steam. Adjust the vertical
position of the apparatus and the water temperature as required
to complete the concentration in 15 to 20 minutes. At the pro-
per rate of distillation, the balls of the column will actively
chatter but the chambers will not flood. When the liquid has
reached an apparent volume of 1 mL, remove the K-D apparatus
from the bath and allow the solvent to drain and cocl for at
least 10 minutes. Remove the Snyder column and rinse the flask
and its lower joint into the concentrator tuke with 1-2 mL
methylene chloride. A 5 ml syringe is recommended for this
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operation. .
10.4.2 For performance standards (7.1 and 12.8) and for
blanks (7.1 and 12.7), combine the acid and base/neutral
extracts for each at this point. Do not combine the acid

and base/neutral extracts for samples.

10.5 Add a clean bailing chip and attach a two ball micro
Snyder column to the concentrator tube. Prewet the column

by adding approx 0.5 mL methylene chloride through the top.
Place the apparatus in the hot water bath. Adjust the ver-
tical position and the water temperature as required to com-
plete the concentration in 5-10 minutes. At the proper rate
of distillation, the balls of the column will actively chatter
but the chambers will not flood. When the liquid reaches an
apparent volume of approx 0.5 mL, remove the apparatus from
the water bath and allow to drain and cool for at least 10
minutes. Remove the micro Snyder column and rinse its lower
joint into the concentrator tube with approx 0.2 mL methylene
chloride. Adjust the final volume to 1.0 mL.

10.6 Transfer the concentrated extract to a clean screw cap
vial. Seal the vial with a Teflon-lined septum, and mark the
level on the vial. Label with the sample number and fraction,
and store in the dark at -20 to -10°C until ready for analysis.

11 GCMS analysis
11.1 Establish the operating conditions given in tables 3 or
4 for analysis of the base/neutral or acid extracts, respectively.
For analysis of combined extracts (10.4.2), use the operating
conditions in table 3.
11.2 Bring the concentrated extract (10.6) or performance
standard (6.14) to room temperature and verify that any pre-
cipitate has redissolved. Verify the level on the extract (10.6)
and bring to the mark with solvent if required.
11.3 Add 10 ulL of the internal standard solution (6.10) to the
extract immediately prior to analysis to minimize the possibility
of loss by evaporation, adsorption, or reaction. Mix thoroughly.
11.4 Inject 1.0 pL of the standard solution or extract using
on-column or splitless injection. Start the GC.column initial
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isothermal hold upon injection. Start MS data collection after
the solvent peak elutes. Stop data collection after the benzo-
(ghi)perylene or pentachlorophenol peak elutes for the base/neu-~
tral or acid fracﬁion, respectively. Return the column to the
initial temperature for analysis of the next sample.

12 System performance

12.1 At the beginning of each 8 hr shift during which analyses

are performed, system performance and calibration shall be veri-

fied. For these tests, analysis of the performance standard (6.14)

shall be used to verify all performance criteria with a single

analysis. Adjustment and/or recalibration (per section 7 ) shall

be performed until all performance criteria are met. Only after

all performance criteria are met may samples and blanks be analyzed.

12.2 DFTPP spectrum validity--inject 1 pL of the DFTPP solution

(6.11) either separately or within a few seconds of injection of

the standard analyzed at the beginning of each shift. The cri-

teria in table S shall be met.

12.3 Early and late eluted components

12.3.1 Base/nuetral--N-nitrosodimethylamine shall be sufficiently

resolved from the solvent peak to permit detection, and benzo(ghi)-

perylene shall give a mass spectrum which permits detection, both

per all criteria in section 13. The retention time of benzo(ghi)-

perylene shall be 40-45 minutses.

12.3.2 Acid--phenol shall be sufficiently resolved from the sol-

vent peak to permit detection, and pentachlorophenol shall give

a mass spectrum which permits detection, both per all criteria

in section 13. The retention time of pentachlorophenol shall be

20-25 minutes.

12.4 GC resolution--the valley height between anthracene and

phenanthrene at m/z 178 (or the analogs at m/z 188) shall not

exceed 10 percent of the taller of the two peaks.

12.5 Verification of calibration--the response ratios of the

labeled/unlabeled pairs shall ke within * 10 percent of their

respective points on the original calibration curves (7.5.5).

The response factors for the labeled compounds and for the unlabeled

compounds having no labeled analog shall be within + 20 percent of

their respective points on the original calibration curves (7.2.1).
17



12.6 Multiple peaks--each component injected shall give a
single, distinct GC peak.

12.7 Laboratory blanks--if any compound of interest (table
1 and 2) or any potentially interfering compound is found in
a blank at greater than 10 pg/L (assuming a response factor
of 1 relative to the internal standard for compounds not listed
in tables 1 and 2), analysis of samples is halted until the
source of contamination is eliminated and a blank shows no
evidence of contamination at this level.

12.8 On-going intra-laboratory precision and accuracy
12.8.1 Analyze the extracted performance standard (10.1.3)
prior to analysis of samples from the same lot.

12.8.2 The percent recovery for the unlabeled/labeled pairs
shall be‘80-120 by isotope dilution. The percent recovery
for the labeled compounds and the unlabeled compounds having
no labeled analog shall be 40-130 percent by the internal
standard method. The result for each compound, measured and
recorded as in section 7.8, shall be within + 3 standard
deviations of the result for initial (7.8) and previous on-
going data.

12.8.3 Add results which pass the specification in 12.8.2
to initial and previous on-going data. Update QC charts to
form a graphic representation of continued laboratory perfor-
mance (Figure 4).

13 Qualititative determination--accomplished by comparison
of data from analysis of a sample or blank with data from
analysis of the shift standard (12.1). Identification is con-
firmed when spectra and retention times agree per the follow-
ing criteria:
13.1 Labeled compounds and unlabeled compounds having no
labeled analog:
13.1.1 The signals for all characteristic masses stored in
the spectral library (7.3.4) shall be present and shall maxi-
mize within the same two consecutive scans.
13.1.2 Either 1) the background corrected EICP areas, or
2) the corrected relative intensities of the mass spectral
peaks at the GC peak maximum shall agree within a factor of
two for all masses stored in the library.
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13.1.3 The relative retention time of the compound shall agree
within * 15 scans or £ 15 seconds (whichever is greater) of
the relative retention time in the shift standard (12.1).

13.2 Unlabeled compounds having a labeled analog:

13.2.1 The signals for all characteristic masses stored in
the spectral library (7.3.4) shall be present and shall maxi-
mize within the same two consecutive scans.

13.2.2 Either 1) the background corréqted EICP areas, or

2) the corrected relative intensities of the mass spectral
peaks at the GC peak maximum shall agree within a factor of
two for all masses stored in the library.

13.2.3 The retention time difference between the labeled/
unlabeled pair shall agree within + 2 scans or % 2-seconds
(whichever is greater) of this difference in the shift stan-
dard (12.1).

13.3 Masses present in the experimental mass spectrum that
are not present in the reference mass spectrum shall be ac-
counted for by contaminant or background ions. If the ex-
perimental mass spectrum is contaminated, an experienced spec-
trometrist is to determine the presence or absence of the com-
pound.

14 Quantitative Determination
14.1 1Isotope dilution--by adding a known amount of each
labeled compound to every sample prior to extraction, auto-
matic correction for component recovery is accomplished. This
is because the unlabeled compound and its labeled analog ex-
hibit the same effects during extraction, concentration,
and gas chromatography. Relative response (RR) values for the
sample mixtures are used in conjunction with calibration curves
(7.5) to determine concentrations directly, so long as the la-
beled compound spiking levels are constant. For the phenol
example given in figure 1, RR would be equal to 1.180. For
this RR value, the calibration curve given in figure 1 indi-
cates a concentration of 108 pg/L.
14.2 1Internal standard--by adding a constant known amount of
internal standard (Cis) to every sample extract, the concentra-
tion of pollutant (Co) in the sample is calculated using the
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following equation:

C, = (Ascis)/(AisvoRF)

where V° is the volume of the original sample in liters and
the other terms are as defined in section 7.6.1.

14.3 External standard--compute the concentration from the
calibration curve or response/concentration ratio determined
from calibration data in section 7.7.

14.4 If the EICP area at the quantitation mass for any com-
pound exceeds the calibration range of the system, the dilute
aliquot (10.1) extract is analyzed by isotope dilution; other-
wise, the extract is diluted by a factor of 10, 9 pL of inter-
nal standard solution (6.10) is added to a 1.0 mL aliquot, and
this diluted extract is analyzed by the internal standard me-
thod (14.2). Quantify each compound at the highest concentra-
tion level within the calibration range.

14.5 Report results for all labeled and unlabeled compounds
(tables 1 and 2) found in all blanks, standards, and samples
in ug/L to three significant figures.

15 Analysis of complex samples
15.1 Untreated effluents and other samples frequently contain
high levels (>1000 ug/L) of the compounds of interest, inter-
fering compounds, and/or polymeric materials. Some samples
will not concentrate to one mL (10.5); others will overload
the GC column and/or mass spectrometer.
15.2 Analyze the dilute aliquot (10.1) when the sample will
not concentrate to 1.0 mL.
15.3 Recovery of internal standard--the EICP area of the in-
ternal standard should be within a factor of two of the area
in the shift standard (12.1). If the absolute areas of the
labeled compounds are within a factor of two of the respective
areas in the shift standard, and the internal standard area
is less than one-half of its respective area, then internal
standard loss in the extract has occurred. In this case,
use one of the labeled compounds (preferably a polynuclear
aromatic hydrocarbon) to compute the concentration of an ﬁn—
labeled compound with no labeled analog.
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15.4 Recovery of labeled compounds--in most samples, labeled
compound recoveries should be similar to those from reagent
water (12.8). If the recovery of any labeled compound is

less than 10 percent of the average, on-going recovery (12.8),
the dilute extract (10.1) is analyzed by isotope dilution;
otherwise, the extract is diluted and analyzed as in section 14.4.
If the recoveries of all labeled compounds and the internal
standard are low (per the criteria above), then a loss in in-
strument sensitivity is the most likely cause. In this case,
the performance standard (12.1) shall be analyzed and calibra-
tion verified (12.5). If a loss in sensitivity has occurred,
the instrument shall be repaired, the performance specifications
in section 12 shall be met, and the extract reanalyzed. If

a loss in instrument sensitivity has not occurred, the extract
is handled as in section 14.4.

16 Method performance
16.1 Preliminary method performance data can be found in refer-
ence 9.
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Tahle 1

Base/neutral Extractable Compounds

Compound

acenaphthene
acenaphthylene
anthracene

benzidine
benzo(a)anthracene
benzo(b)fluoranthene
benzo(k)fluoranthene

benzo(a)pyrene
benzo(ghi)perylene

biphenyl (Appendix C)
bis(2-chloroethyl) ether
bis(2-chloroethoxy)methane
bis(2-chloroisopropyl) ether
bis(2-ethylhexyl) phthalate
4=bromophenyl phenyl ether
butyl benzyl phthalate
n-Cl0 (Appendix C)

n-Cl2 "

n-Cl4 "

n=-Clé d

n=-Cl8 "

n=C20 "

n=C22 "

n=-C24 *

n-C26 "

n=-C28 "

n=C30 "

2-chloronaphthalene
4=-chlorophenyl phenyl ether
chrysene

p-cymene (Appendix C)
dibenzo(a,h)anthracene
dibenzofuran (Appendix C)
dibenzothiophene (Synfuel)
di-n~-butylamine (Appendix C)
di-n~butyl phthalate
1,2-dichlorobenzene
l,3=dichlorobenzene
1,4=dichlorobenzene
3,3'-dichlorobenzidine
diethyl phthalate
2,4-dimethylphencl

dimethyl phthalate
2,4=dinitrotoluene
2,6=dinitrotoluene

dioctyl phthalate
diphenylamine (Appendix C)
diphenyl ether (Appendix C)

Storet

34205
34200
34220
39120
34526
34230
34242

34247
34521
81513
34273
34278
34283
39100
34636
34292
77427
77588
77691
77757
77804

"77830

77859
77886
77901

34581
34641
34320

77356
34556
81302
77639
77300
39110
34536
34556
34571
34631
34336
34606
34341
34611
34626
34596
77579
77587
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CAS Registry

83-32-9
208-96-8
120-12-7
92-87=5
56-55-3
205-99-2
207-08-9

50-32-8

191-24-2
92-52-4

111-44-4
111-91-1
108-60=1
117-81-7
101-55-3
85-68=-7

124-18-5
112-40-3
629-59-4
544-76-3
593-45-3
112-95-8
629-97-0
646-31-1
630-01-3
630-02—4
638-68-6

91-58=7
7005-72=-3
218-01-9

99-87-6
53-70-3
132-64-9
132-65-0
111-92-2
84-74-2
95-50-~1
541-73-1
106-46-7
91-94-1
84-66-2
105-67-9
131-11-3
121-14-2
606-20-2
117-84-0
122-39-4
101-84-8

EPA-EGD NEDES

001
077
078
005
072
074
075

073
079
512
018
043
042
066
041

067
S\v77
506
18
Sh
S
S 2i
Sy
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St
LS
S2¢

020
040
076

513
082
505
504
511
oés
025
026
027
028
070
034
071
035
026
069
507
508
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Table 1 (continued)
Compound

. 1,2-diphenylhydrazine
fluoranthene

fluorene
hexachlorobenzene
hexachlorobutadiene
hexachloroethane
hexachlorocyclopentadiene
indeno(1,2,3-cd)pyrene
isophorone

naphthalene
B-naphthylamine (Appendix C)
nitrobenzene
N-nitrosodimethylamine
N-nitrosodi-n-proplyamine
N-nitrosodiphenylamine
phenanthrene

phenol

a-picoline (Synfuel)
pyrene

styrene (Appendix C)
a-terpineol (Appendix C)
1,2,4=-trichlorobenzene

Table 2
Acid Extractable Compounds
Compound

benzoic acid (Synfuel)
4-chloro-3-methylphenol
2-chlorophenol
2,4-dichlorophenocl
2,4=dinitrophenol
hexanoic acid (Synfuel)
2-methyl-4,6=dinitrophenol
2-nitrophenocl
4-nitrophenol
pentachlorophenol
2,4,6=-trichlorophenol

Storet

34346
34376
34381
39700
34391
34396
34386
34403
34408

34696
82553
34447
34438
34428
34433
34461
34694
77088
34469
77128
77493
34551

Storet

77247
34452
34386
34601
34616
77190
34657
34591
34646
39G32
34621

24

CAS Registry

122-66-7
206-44-0
86~73=7
118-74-1
87-68-3

67-72~1

77-47-4
193-39-5
78-59-1

91-20-3
91-59-8
98-95-3
62-75-9
621~64-7
86-30-3
85~01-8
108-95-2
109-06-8
129-00-0
100-42-5
98-55-5
120-82-1

CAS Registyv

65~-85-0
59-50=7
95-57-8
120-83-2
51-28-5
142-62-1
534-52-1
88-75=-5
100-02-7
87-86~5
88-06-2

EPA-EGD NEDES

037
039
080
009
052
012
053
083
054

055
502
056
061
063
062
081
065
503
084
510
509
oos
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Table 3

Gas Chromatography of Base/Neutral Extractable Compounds (1)

Compound
N-nitrosodimethylamine
g=-picoline

styrene

p-cymene .
di-n=~butylamine

phenaol

bis(2-~chloroethyl) ether
1,3=-dichlorobenzene
1,4-dichlorobenzene
1,2=dichlorobenzene
bis(2-chloroisopropyl) ether
hexachloroethane
N-nitroso-di-n-propyl amine
nitrobenzene

isophorone
2,4-dimethylphenol
bis(2-~-chloroethoxy)methane
1,2,4=trichlcrobenzene
naphthalene

dodecane
hexachlorobutadiene
hexachlorocyclopentadiene

Relative
Retention

Time (2)

26
.28
.40
.46
.51
.58
39
.61
.61
.64
67
.69
.69
.70
.74
77
.78
.80
.81
.82
.84
.95

2,2'=diflucrobiphenyl (internmal standard)l1.00

2=chlaronaphthalene
biphenyl

acenaphthalene

dimethyl phthalate
acenaphthene
dibenzofuran
diphenylether
2,6=dinitrotoluene
B-naphthylamine

flucrene

diethyl phthalate
4-chlarophenylphenylether
2,4=dinitrotoluene
1,2-diphenylhydrazine (3)
N-nitrosodiphenylamine (4)
4-hromophenylphenylether
hexachlorobenzene
phenanthrene

anthracene
dibenzothiophene
di-n=-butylphthalate
fluoranthene

pyrene

benzidine .
2,3,7,8=tetrachlorodibenzo-p-dicxin
butylbenzylphthalate
chrysene
benzo(a)anthracene ,
3,3'=dichlorobenzidine
bis(2-ethlyhexyl)phthalate
di-n-octylphthalate

25

1.01
1.03
1’05
1.05
1.15

1.06
1.19
1.20
1.23
1.23
1.24
1.26
1.27
1.26
1.31
1.33
1.39
1.39
1.40
1.51
1.59
1.62
1062

1.77
1.87
1.87
1.87
1.92
2.13

Limit of Detection

ng (3)
ected



Table 3 (continued) '
Compound RRT na______

benzo(b)fluoranthene . 2.21 20
benzo(k)flucranthene 2.21 20
benzo(a)pyrene 2.34 20
indeno(1,2,3=cd)pyrene 3.05 50
dibenzo(a,h)anthracene 3.10 S0
benzo(g,h,i)perylene 3.26 50

Notes: bonded phase L.
(1)30 m SES54,fused silica capillary column. c itions:

gas yelocity 30 cm/sec; temperature programi S min at. 30°C; 30 =280
at 8°C per min, iso at 280 C until benzo(ghi)perylene elutes

(2) To 2,2'=diflucrobiphenyl . )

(3) This is a minimm level at which the entire analytical

system must give recocgnizable mass spectra (background corrected)
and acceptable calibration points. L

(4) detected as diphenylamine. If rigorous differentiation
between N-nitrosodiphenylamine and diphenylamine is required,

EPA Method 607 is to be used.

(S) detected as azobenzene

Table 4
Gas Chromatography of Acid Extractable Compounds (1)
' Relative Limit of Detection

Retention ng (3)
Compound Time (2)  iniected
2=chlorophenol .59 50
hexanoic acid .63 200
2-nitrophenol .75 50
benzoic acid -«83 50
2,4=dichlorophencl .79 S0
2,4,6-trichlorophenol .97 50
4-chloro=-3=-methylphenol .90 S50
2,2'=-difluorobiphenyl 1.00 20
4-nitrophencl 1.07 50
2,4-dinitrophenol 1.16 200
2-methyl=4,6=-dinitrophenol 1.25 200
pentachlorophenol 1.37 100
Notes: bonded phase
(1) 30 m SES4,fused silica capillary column. onditionsa
gas velocity 30 cm/sec; temperature program: 5 min at 30°C; 30-250°C

or until pentachlorocphencl elutes

(2) to 2,2'-diflucrobiphenyl

(3) This is a minimum level at which the entire analytical
System must give recognizable mass spectra (background cor-
rected)and acceptable calibration points.
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Table 5

DFTPP Mass-intensity Specifications

Masgs

Intensitv reguired

30-80% of mass 198
<2% of mass 69

<2% of mass 69
40-60% of mass 198
<1% of mass 198
base peak, 100%
5-9% of mass 198
10-30% of mass 198
< mass 443

>40% of mass 198
17-23% of mass 442
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Table 6
Base/Neutral Extractable Compound Characteristic Ions

labeled .
Compound analog Primar 4
‘acenaphthene 410 154/164
acenaphthylene a8 152/160
anthracene 410 178/188
benzidine as 184/192
benzo(a)anthracene d12 228/240
benzo(b)flucranthene d12 252/264
benzo(k)fluocranthene d12 252/264
benzo(a)pyrene d12 252/264
benzo(g,h,i)perylene a12 276/288
biphenyl d10 154/164
bis(2-chloroethyl) ether as 93/99
bis(2-chloroethoxy)methane (1)
bis(2-chloroisopropyl) ether dil2 121/131
bisg(2-ethylhexyl) phthalate a4 149/153
4-bromophenyl phenyl ether (1)
butyl benzyl phthalate (1)
n-Cl2 da22 57/66
2-chloronaphthalene a7 162/169
4-chlorophenyl phenyl ether as 204/209
chrysene d12 228/240
dibenzo(a,h)anthracene (1)
dibenzofuran das 168/176"
dibenzothiophene as 184/192
di-n-butylamine 418 86/96
di-n-butyl phthalate d4 149/153
1,2-dichlorobenzene 44 146/152
1,3-dichlorobenzene d4 146/152
1,4-dichlorobenzene 44 146/152
3,3'-dichlorobenzidine ga 252/258
diethyl phthalate a4 149/153
2,4-dimethylphenol as 122/125
2,4-dinitrotoluene a3 165/167
2,6=-dinitrotoluene a3 165/167
di-n-octyl phthalate d4 149/153
dimethyl phthalate d4 163/167
diphenylamine a6 169/175
diphenyl ether da10 170/180
1,2-diphenylhydrazine* 410 77/82
fluoranthene 410 202/212
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Table 6 (continued)

labeled
Compound analog Primary m/z
fluorene dlo 166/176
hexachlorobenzene 13C6 284,/292
hexachlorobutadiene 13C4 2257231
hexachloroethane 13C1 201/204
hexachlorocyclopentadiene 13C1 237/240
indeno(1,2,3-cd)pyrene (1)
isophorone ds 82/88
naphthalene ds 128/136
g-naphthylamine a7 143/150
nitrobenzene das 77/82
N-nitrosodimethylamine (1)
N-nitrosodi-n-propylamine (1)
N-nitrosodiphenylamines*+* d6 169/175
phenanthrene d10 178/188
phenol as 94/99
a-picoline a7 93/100
pyrene dl10 2027212
styrene as 104/109
a-terpineol a3 59/62
1,2,4-trichlorobenzene a3 180,183

*Detected as azobenzene
**Detected as diphenylamine
(1) Compound not available at time of writing

Table 7
Acid Extractable Compound Characteristic Ions
labeled
Compound analog Primary m/z
benzoic acid a5 122/127
4-chloro-3-methylphenol d2 107/109
2-chlorophenol d4 128/132
2,4-dichlorophenocl d3 162/167
2,4-dinitrophenol d3 184/187
hexanoic acid dll 60/63
2-methyl-4,6-dinitrophenol daz2 198/200
2-nitrophenocl a4 139/143
4-nitrophenol d4 139/143
pentachlorophenol 13C6 266/272
2,4,6~trichlorophenol d2 196,/202
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Appendix B

Instructions for Preparation and Analysis of Performance Evaluation
Samples

1 Overview )
In these instructions, numbers in brackets [] refer to para-

graph numbers in Method 1625A (March 1983 draft). This Method is
the only Method to be used in this performance evaluation.
Performance evaluation consists of three (3) extractions/con-
centrations and eleven (11) injections. A one liter water sample,
a one liter reagent water (method) blank, and a one liter aliquot
of reagent water containing a standard (the agueous standard) are
to be extracted and concentrated [10]. The eleven injections are
for calibration [7.5], determination of inter-laboratory response
ratios (not in the Method), calibration verification [12.5], and
analyses of extracts of the blank, aqueous standard, and sample
[11], as detailed in table 1.
2 Materials provided--all standards and the water sample have been
provided; you are to provide the reagent water for the blank and
aqueous standard [10], and decafluorotriphenylphosphine (DFTPP).
The five solutions provided are:

Solution Total Method

identification volume Purpose Reference

200 pug/mL 4.3 £+ 0.2 mL calibration (2.5 mL) 6.8, 6.13]
isotopes spiking into waters 10.1

blank (0.5 mL)
standard (0.5 mL)
sample (0.5 mL)

400 pg/mL PP 2.0 £ 0.1 mL calibration (0.95 mL) 6.9, 6.13]

standards spiking into water 10.1]
standard (0.25 mL)

100 pg/mL mixed 1.0 £ 0.1 mL. inter-lab response -
standards ratios (0.5 mL)

10 mg/mL inter- 1.0 + 0.1 mL spiking into extracts [11.3]
nal standard + 0.1

sample 1.0 _ 0°4 L performance evaluation --

The first four solutions listed above are packaged in sealed
glass ampuls. Notice that several solutions are used for multiple
purposes and that there is little excess. Once an ampul is opened,
the solution should be aligquotted as reguired by these instructions
and the Method to preclude changes in concentration caused by eva-
poration of the solvent. The sample is to be refrigerated (0-4°C)
until ready for extraction. Tge solutions of standards are to be
kept in the dark at -20 to -10°C when not in use.

3 Preparations for analysis of performance evaluation samples--

in order to successfully analyze the solutions and extracts, it is
necessary to obtain a valid spectrum for DFTPP [7.3.3. 12.2, and
table 5] and authentic spectra for all labeled (isotopes) and un-
labeled (PP standards) compounds. To obtain these authentic spectra,
‘'separately inject approx 0.5 pL of the "200 ug/mL isotopes” and
approx 0.25 puL of the "400 pg/mL PP standards" [7.3]. Reporting

of edited spectra [7.3.4] is required for this performance evalua-
tion (see section B.1.4 of these instructions). If two compounds co-
elute, a qualified spectrometrist is to deduce the correct spectrum
and/or alternate guantitation mass for each compound.

4 Preparation of standard solutions for calibration and inter-lab-
oratory response ratios.
4,1 Calibration solutions--in each of five (5) cleaned 1.5-3.0 mL

1



glass vials with Teflon-lined screw caps, place 500 puL of the *200
ug/mL isotopes” and separately add 25, 50, 125, 230 and 500 pL of
the "400 pg/mL PP standards.” Bring_each solution to 1.0 mL total
volume with methylene chloride [6.13]. Add 10 uL of the "10 mg/mL
internal standard” [6.10] to each vial immediately prior to injec-
tion. i

4.2 Inter-laboratory response ratio solution--in a cleaned 0.8-
3.0 mL glass vial with Teflon-lined screw cap, place 500 uL of the
*100 pg/mL mixed standards.” Add 5.0 uL of the "10 mg/mL internal
standard” immediately prior to injection.

S Extraction of waters--the flow chart in figure 1 shows the ex-
tractions required. Some steps have been omitted from this chart
but are detailed in the Method [10]. Continuous extraction onily
is to be used.

6. Method specifications--all specifications in the Method shall
be met with the following exceptionss _

6.1 preparation of solutions of standards [6.7-6.9] is not required.
All pollutant and labeled standards have been provided and are the
only standards to be used.

6.2 determination of initial and on-going recovery and precision
[7.1, 7.10, and 12.8] is not to be performed.

6.3 the sample is not "complex” and the section on "Analysis of
complex samples” [15] does not apply-

6.4 the specifications. for verification of calibration [12.5] need
not be met for the "B” shift (injection number 7, table 1); however:
differences between the results of this injection and injection num-
ber 4 indicate an instability problem with the instrument and can
affect the results obtained in injections 8-10. You will be eval-
uated on all of these results (see section 9 of these instructions).
6.5 the chromatographic conditions [tables 3 and 4] shall super-
cede the elution time specifications [12.3.1 and 12.3.2]. The col-
umn to be used is a 30 meter, 0.25 mm i.d., J & W DB~-5, or equiva-
lent. Equivalent means a 30 meter, 0.25 mm i.d., bonded phase

fused silica capillary containing 94 percent methyl, 4 percent
phenyl, and 1 percent vinyl silicone.

7 Corrections to Method 1625--the additions and corrections in
table 2 supercede data in the Method [tables 6 and 7].

8 Reporting

.1 Data to be reported

+1.1 hardcopy of mass spectra and mass-intensity lists of DFTPP.

.1.2 hardcopy of RIC chromatograms from the 11 injections (table

) normalized on the largest non-solvent peak.

8.1.3 technical data from analysis of the 11 injections as detailed

in TAB 1 of "Appendix A Quantitation Reports on Magnetic Tape," and

given on the "Performance Evaluation Data Sheet® in figure 2.

8.1.4 hardcopy of library mass-intensity data [7.3.4].

8.2 Formats--data may be reported in one or more of the following

formats: .

8.2.1 quantitation reports on magnetic tape per the specifications

in "Appendix A Quantitation Reports on Magnetic Tape."

8.2.2 hardcopy quantitation reports as given by example in TAB 1

of "Appendix A Quantitation Reports on Magnetic Tape."

8.2.3 "Performance Evaluation Data Sheets” as given in figure 2.
The most desirable forms for data reporting are both magnetic

tape and hardcopy quantitation reports. If magnetic tape reporting

8
8
8
1
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only is employed, you assume all risk for illegible and/or non-
readable tape. Extensions of time for regeneration of tape shall
not be granted. If more than one form of data submission is used,
the order of precedence (8.2.1-8.2.3 above) shall be employed for
data evaluation; i.e., the magnetic tape data shall be assumed cor-
rect; in its absence, the hardcopy shall be assumed correct; in its
absence, data sheets (figure 2). shall be assumed correct.

8.3 The compound numbering system given in TAB 2 of "Appendix A
Quantitation Reports on Magnetic Tape" is required for all forms

of reporting. For data evaluation, compound names shall be ig-
nored. The compound numbering system shall be used as follows:
8.3.1 pollutants with no labeled analog are_quantitated by inter-
nal or external standard methods [7.6 or 7.7] and reported as three
digit numbers with a zero (0) as the first digit for the priority
pollutants, and a five (5)-as the first digit for the Appendix C
and synfuel pollutants.

8.3.2 1labeled compounds are_quantitated by internal or external
standard methods { 7.6 or 7.7] and reported as three digit numbers
with a two (2) as the first digit for the priority pollutants,

and a six (6) as the first digit for the Appendix C and synfuel
pollutants.

8.3.3 pollutants quantitated by isotope dilution [7.5] are re-
ported as three digit numbers with a three (3) as the first digit
for the priority pollutants, and a seven (7) as the first digit

for the Appendix C and synfuel pollutants.

Examples of reporting using these numbers are given in fig-
ure 2 and in TAB 1 of "Appendix A Quantitation Reports on Magne-
tic Tape."

8.4 Deadline-- all data shall be received at the EPA Sample Con-
trol Center address given in Section 4 of "Appendix A Quantita-
tion Reports on Magnetic Tape" by 1700 EDST, 22 June 1983. Data
received after that hour may result in disqualification of the
submitting laboratory.

9 Data evaluation--you are responsible for analyses of only those
compounds for which standards have been provided (as given on the
data sheets supplied with the standards and sample). Scoring

shall be based on the following:

9.1 Completeness--all results for all compounds from all 1] injec-
tions, plus RIC chromatograms, DFTPP spectra and lists, and lib-
rary mass-intensity data.

9.2 Method specifications--all specifications in the Method (other
than those specifically excepted in section 6 of these instructions)
shall be met.

9.3 Mean concentrations--the compounds (labeled and/or unlabeled)
found in the blank, aqueous standard, and sample shall be evaluated
as closest to the mean of all submitting laboratories, based on

an arithmetic or log-normal distribution (whichever is most appro-
priate) after removal of outliers. Scoring will be on a compound
by compound basis.

10 Questions--concerning these instructions and/or the Method
and/or solutions should be addressed to Susan Hancock or Deborah
Danforth-Miller at the EPA Sample Control Center (703-557-5040).



Table 1

Injections to be Performed for Performance Evaluation

Shift Injection
(1) number (2) Solution injected Report identifier (3)
1 DFTPP (4)
1 10 pg/mL calibration (5),(6),CAL,00010,00,C,NAINA,NAS
2 20 pg/mL calibration {5),(6),caAL,00020,00,C,NAI1NA,NAS
A 3 50 pg/mL calibration {5),(6),CAL,00050,00,C,NAINA,NAS
4 100 pg/mL calibration (5),(6),CAL,00100,00,C,NAI1NA,NAS
5 200 pg/mL calibration (5),(6),CAL,00200,00,C,NAsNA,NAS
I S 6 100 pg/mL mixed standards (5),(6),PRR,00100,00,C,NAtNA,NAS
i DFTPP (4)
100 pg/mL calibration ),VER,00100,00,C,NAsNA,NAS
extract of blank ) ,BLK,00006,00,C,1000:1,MM/DD/YY-(7)
B

4

Notesg:

~ O Yoo

[

extract of aqueous standard
extract of sample (acid)
extract of sample (b/n)

) ,EPA,00000,00,A,100011,MM/DD/YY-(7)

(5),(6
(5),(6
(5),(6),APs,00000,00,C,1000:1,MM/DD/YY~(7)
(5),(6
(5),(6),EPA,00000,00,B,1000:1,MM/DD/YY~(7)

(1) All 11 injections must be performed in the order given. The first six injections must
be performed within a given eight (8) hour period; the seventh through eleventh injections
must be performed within a given eight (8) hour period. The periods can overlap.

(2) A1l injections must be 1.0 t 0.2 pL as measured by difference between amount in the
syringe before and after injection.
(3) To be used in the “SAMPLE" field in the header of the data file, and on all magnetic
tapes, quantitation reports, data sheets, chromatograms, and spectra and lists.

(4) Can be co-injected with the first injection on a given shift if you wish to take the
risk that the specifications [table 5] will be met.

(5) 1Instrument identifier.
(6) sShift on which analysis is performed.
(7) shift on which extraction is performed.

See gection 3.1.3 of Appendix A
See section 3.1.3 of Appendix A
See section 3.1.3 of Appendix A



Table 2
Base/neutral and Acid Extractable Compound Characteristic Masses

Labeled
Compound analog Primar Z
bis(2-chloroethoxy)methane 93
bis(2-chloroethyl) ether das 93/101
4-bromophenylphényl ether 248
butylbenzyl phthalate 149
n=-Clo0 ' d22 57/66
n-Cl4 57
n-Clé d34 57/66
n-C18 57
n-C20 d42 57/66
n-C22 57
n-C24 ds50 57/66
n-C26 57
n-C28 : 57
n-C30 de2 57/66
p-cymene dl4 114/130
dibenzo(a,h)anthracene 278
2,4-dinitrotoluene d3 165/168
diphenylamine d10 169/179
hexachlorocyclopentadiene 13c4 237/241
indeno(1,2,3-cd)pyrene 276
nitrobenzene as 123/128
N-nitrosodimethylamine 74
N-nitrosodi-n-propylamine 70
2,4,6-trichlorophenol dz2 196/200



SAMPLE

1 L aliquot

spike 500 puL
of "200 pg/mL
isotopes”

stir and
equilibrate

STANDARD BLANK
' 1 L reagent 1 L reagent
[10.1.1] water water
! I
spike 500 pL spike 500 puL
[10.1.2] lof "200 pg/mL 4 of "200 pg/mL
isotopes" isotopes”
spike 250 ulL
(10.1.3] |of "400 pg/mL
PP standards"
stir and stir and
[10.1.4] lequitibrate equilibrate
STANDARD OR BLANK
extract base/
(10.2] neutral
organic agueous
ElO.B] extract acid
[10.4.2]
concentrate concentrate
to 2-4 mL to 2-4 mL

‘=~__--=-‘r”_’,——'

[10.4,10.5]

[11.3]

concentrate
to 1.0 mL

I

add internal
standard

(11.4]

Figure
Blank,

Numbers in brackets [ ]

inject

extract base/

organiS‘,_,,——;‘=~_~___§gueous

extract acid

concentrate
to 1.0 mL

concentrate
to 1.0 mL

add internal
standard

add internal
standard

inject

inject

1 Filow Chart for Extraction/Concentration of Standard,
and Sample for_ Performance Evaluation by Method 1625aA.
refer to section numbers in the Method.
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Performancs ‘valuation Data Sheet Lab Yoy | ABS KiY ’__ IdentifierA\,\LVL""'\;(""C’O,C ('.')C,,)NH.' Ny b
EGD Number Retention time |Rel Ret time peak |Amount (ya/mL) |[Response factor =
Data | Ref m/z scan |Data Library |Data Library area Data Library|Data Library |note ,
lod| 164 140 | 1190 |o:dbzetdd - oo | 10 122000 | 100 \o0o (.00 1, OO

ool oY | 94 | 261 | 4l25| 6'23|0.308 [ 0.30S | 10000 | 96 | 100 [O.SZ | 0.55

o3| Vot |1oo | 463 | €06 §oSl0.284]0.388| Bbooo | 101 i oo | 0.0S |0O.6Y%
1031603 | 43| 469 | g v | 8.l il.ats | 1.ovz | 4Sooo0 | 100 | 10O [1.10 | 110

| @ e T @ | & 6) | (1) | (8 | (9 (10) | ay | a2 [ a3 [ aae)

i -

—_ SAMPLE -

Explanation of notes for data fields:

(1)
(2)

(3)

(4)
(5)
(6) The
(7) The
(8) The
(9) The
(10) The
(11)
(12)
(13)
(14)
Figure 2

Compound number from Appendix A "Quantitation Reports on Magnetic Tape"
Compound used for quantitation and retention time reference.
biphenyl.

Quantitation m/z specified in tables 6 and 7 of Method and/or table 2 of these instrucgions;
alternate primary m/z if an interference occurs at primary m/z (see paragraph 3 of the in-

structions).
Scan number at which the compound elutes in this analysis.

The retention time of the compound in this analysis in either seconds (an integer) or in

minutesiseconds, with the colon separating the minutes and seconds.

tope dilution [7.5].
The .eference amount in the library.

The response factor for quantitation by the internal standard method [7.6], or the rela-
tive response (RR) divided by the concentration for the isotope dilution method [7.5.6].

reference retention time in the library in seconds or minutesiseconds.
retention time of the compound divided by the retention time of the reference compound.
relative re:ention time (7 above) stored in the library.
peck area at the quantitation m/z (2 above).
concentration of the compound detected as computed by internal standard [7.6] or iso-

The response factor or RR/concentration (12 above) stored in the library.
Reference to any notes you may wish to add; e.g., "alternate quantitation mass used."

Sample of Performance Evaluation Data Sheet

Compound 164 is 2,2*-difluoro-

A blank Performance Evaluation Data Sheet is also provided; make as many copies of this sheet
as you feel you will need.

|

1

Save the original in case more copies are needed.

| R

!




Performance

-valuation Data Sheet

Lab

Identifier

EGD Number

Retention time

Rel Ret

Eime

Response

factor

1=

Amount
Data L

Data

Library

note °

Data | Ref Library |Data ibrary




Appendix C

Task Order for Preparation of Performance Evaluation Samples

1 Objective--to prepare and certify priority pollutant calibra-
tion standards and samples for performance evaluation of analy-
tical laboratories which respond to EPA's solicitation for
priority pollutant analyses .using the latest gas chromatography
mass spectrometry (GCMS) methods.

2 Standards to be provided--using stable isotopically labeled
(labeled) compounds furnished by EPA's Effluent Guidelines
Division (EGD) Sample Control Center at Viar & Co (listed in
Appendix A, attached), and procured standards from commercial
suppliers, prepare solutions of standards to be used by the
laboratories for calibration of GCMS instruments.

2.1 Labeled standards

2.1.1 Concentration--nominal concentrations of 200 micrograms
per milliliter (pg/mL) in methylene chloride-d2 and/or benzeng-ds.
Prepared by mixing and diluting the government furnished five
milligram per milliliter (mg/mlL) labeled standards.

2.1.2 Quantity--180-200 mL total, divided into forty (40) each
4,3 £ 0.2 mL aliquots.

2.2 Priority pollutant standards (unlabeled analogs of the
compounds in Appendix A, attached)

2.2.1 Concentration--nominal concentrations of 400 pg/mL

in methylene chloride and/or benzene. Prepared by mixing and
diluting priority pollutant standards.

2.2.2 Quantity--84-90 mL total, divided into forty (40) each
two £ 0.1 mL aligquots.

2.3 Mixed labeled and priority pollutant standard

2.3.1 Concentration--nominal concentrations of 100 pg/mL by mixing
appropriate volumes of standards in 2.1 and 2.2 and diluting.
2.3.2 Quantity--44-50 mL total, divided into forty (40) each
0.9 £ 0.1 mL aliquots.

2.4 sSingle lot--sufficient quantities of the solutions in 2.1
and 2.2 shall be prepared to produce all aliquots required in
2.1 through 2.3 from a single lot.

2.4 Internal standard spiking solution--2,2'-difluorobiphenyl
2.4.1 Concentration--ten milligrams per milliliter (mg/mL) in



methylene chloride and/or benzene.

2.4.2 Quantity--fourty (40) each one t 0.1 mL aliquots

2.5 Packaging

2.5.1 Ampuls--each of the aliquots in 2.1 through 2.4 shall
be packaged in a flame sealed, snap top, amter glass ampul.
2.5.2 Sets--a set consisting of one each of the ampuls (2.5.1)
of the aliquots in 2.1 through 2.4 (making a total of four ’
per set) shall be packaged in styrofoam (or equivalent) packing
material so that shipment by Federal Express (or equivalent
air carrier) shall not result in breakage of any ampul.

2.6 Labeling--each of the ampuls (2.5.1) shall be labeled
with a unique lot number, and with text as follows:

2.6.1 "200 pg/mL isotopes"” to designate the labeled standards
(2.1).

2.6.2 '"400 ug/mL PP standards" to designate the priority
pollutant standards (2.2).

2.6.3 "100 pg/mL mixed standards®” to designate the mixed
labeled and priority pollutant standard (2.3).

2.6.4 "10 mg/mL internal standard"” to designate the internal
standard spiking solution (2.4).

2.7 Composition--the true value of the concentrations of the
solutions in 2.1 through 2.4 shall be known within * 5 percent
of true value by traceability to source, and verified by
analysis.

3 Sample

3.1 Compounds--to be selected from unlabeled analogs of the
compounds in Exhibit A, attached. Distribution of these com-
pounds shall be as follows:

3.1.1 Acid--3-4 including phenol and pentachlorophenol

3.1.2 Base/neutral and Appendix C--20-25 including naphthalene,
one of the dichlorobenzenes, bis (2-chloroisopropyl) ether,
hexachlorobutadiene, diethyl phthalate, 3,3'-dichlorobenzidine,
benzo(a)anthracene, chrysene, one of the dinitrotoluenes,
styrene, n-triacontane, and dibenzothiophene; and excluding
di-n-butyl-., bis(2-ethylhexyl)-. and di-n-octyl phthalates,

one of the diphenylamines, and anthracene.



3.1 Concentrations--approximately evenly distributed in the
range of 10-200 ug/L in reagent water.

3.2 Quantity--40-50 liters total, divided into 40 each one
+0.1, -0 liter aliquots

3.3 Llabeling--"water sample"” plus a unigque lot and serial
number.

3.4 Packaging--in cleaned sample bottles with Teflon lined
screw cap lids. Leak tested by inverting for one hour minimum
with no trace of sample present on lid., Packed in sets as
appropriate to fit into containers for shipment to the Sample
Control Center or other location as designated by EPA.

4 Documentation

4.1 Deliverables

4.1.1 Two each data sheets listing lot numbers, compounds,
concentrations, and solvents for solutions in 2.1 through 2.4,
to be shipped with solutions.

4.1.2 One each data sheet listing compounds and concentrations
for the sample in section 3, to be held for disposition upon
instructions from W A Telliard only.

4.2 1In-house records

4.2.1 Traceability--source traceability through documentation
shall be maintained for all compounds, mixtures, solutions,

lot numbers, and other information for all items in sections

1 through 3.

4.2.2 Preparation--all weights, volumes, dilutions, and other
information necessary to prove the final concentrations of the
solutions in sections 2 through 3 shall be documented in log-
books, on data sheets, or on other forms in an easily understood
format.

5 Confidentiality-~-records of the concentrations and the com-
pounds in the water sample in section 3 shall be maintained

in strictest confidence by the contractor and its employees,
and/or by anyone else who may gain knowledge of the compounds
and/or concentrations from the contractor. If necessary, the
contractor shall require signed confidentiality agreements
from each of its employees, or others who shall have Know-
ledge of the compounds and concentrations as a result of the



contractor's knowledge. Because release of this information

would compromise EPA's objective evaluation of laboratories,

the government shall have rights of full restitution for all

costs and delays resulting from disclosure of the composition
of the performance standard in section 3.

6 Anonymity--the contractor shall not disclose, or make any
mark on any ampul (section 2) or sample (section 3) which
would identify the contractor as the source of these materials.

7 Automatic qualification of contractor--EPA has selected
this contractor based on the contractor's history and perfor-
mance for the work described herein. Recognizing that this
contractor would be one of the laboratories seeking qualifica-
tion under solicitations requiring analysis of the performance
evaluation sample in section 3, and that the contractor will
have knowledge of the true values of all solutions and samples
in sections 2 through 3, and further that the contractor will
certify all solutions and samples by chemical analysis, EPA
will deem this contractor to be qualified for work under soli-
citations associated with analysis of the solutions and samples
in sections 2 through 3.

7 Certifications of analysis--as required by EPA, contractor
shall submit appropriate certifications for analysis of the
standards in section 2, and the sample in section 3.

8 Standards use--to assist the contractor in understanding
the concentrations and amounts in section 2, the use of these
standards is described below.

8.1 Obtaining authentic mass spectra--the solutions in 2.1

and 2.2 can be used to obtain authentic mass spectra of the
labeled compounds and priority pollutants.

8.2 Five point calibration--by comhining 0.50 mL of the solu-
tion in 2.1 with 25, 50, 125, 250, and 500 pL of the solution
in 2.2 and bringing to 1.00 mL total volume, calibration solu-
tions of 1C, 20, 50, 100, and 200 pg/mL will be produced.

8.3 The solution in 2.3 is to be used for determination of
response ratios.

8.4 Labeled compound spiking--three each 0.5 mL aliquots of
the solution in 2.1 will be spiked into a blank, reagent water,
and the sample in section 3 to determine contamination, recovery,

and ability to analyze samples, respectively.



Appendix A

PURGEABLES/VOLATILES - A

50 pg cach component/1 mL mnthanol-d, solution

Components

EPA 3V
6V

v

23v

13v

29V

44v

32v

14V

MD—1455
MS—1312
MD—7386
MS--1318
MD—-1152
MD—2201
MD—53
MD—2363
MS—2346

Acrylonitrile-d,

Carbon-'3C Tetrachloride
Chlorobenzene-d,
Chloroform-13C
1.1-Dichloroethane-2.2.2-d,
1.1-Dichiloroethylene-d,
Dichioromethane-d,
1.2-Dichlcropropane-d,
1,1.2-Trichloroethane-1,2-13C,

PURGEABLES/VOLATILES - B

50 ug each component/'i mi methznol-d, solution

Components

EPA 4V MD—6
47V MS—2313
19v. MD-—103
38y MD—17i36
15v MD—1416
86V MD—351
11V MD—1150

Benzene-dq

Bromciorm-13C
1,2-Dichloroethane-d,
Ethyibenzene-d;,
1.1.2.2-Tetrachlgroethane-d,
Toluene-2,3,4,5.6-dg
1.1.1-Trichloroethane-d,

PURGEABLES/VOLATILES - C

50 ug each component/1 mL methanol-d, solution

Components

EPA 46V MD-—23
16V MD-334
45V MD-—324
88V MD—363

Bromomethane-d,
Chloroethane-ds
Chioromethane-d,
Vinyl-d; Chioride

PURGEABLES/VOLATILES - D

50 ug each component/1 mL methanoi-d, solution

Components

EPA 516V
48v

514V

51v

30v

33v

515V

85v

87v

Takle !

MD-—2
MS—2368
MD—2402
MS—2364
MD—2526
MD-—2669
MD—267
MS—2411
MS—2410

Acetone-dg

Bromodichloromethane-13C
2-Butanone-4,4 4-d,
Chlorodibromomethane-13C
1,2-Dichloroethviene-1,2-d, (cis/trans mixture)
1,3-Dichloropropene-d, (cis/trans mixture)
Diethyl-d,q Ether

Tetrachloroethylene-1,2-13C,
1,1,2-Trichloroethylene-1,2-13C,

Volatiles

A-1



ACID EXTRACTABLES - 2
5 mg each component/1 mL benzene-d, solution
Components

EPA 22A MD—2355 4-Chioro-3-methylphenol-2.6-d;
24A MD—2280 2-Chlorophenol-3.4,5.6-d,
31A MD—2281 2.4-Oichiorophenoi-3.5.6-ds
34A MD—2284 2.4-Dimethyiphenol-3.5,.6-ds
60A MD—2357 4.6-Dinitro-2-methylphenoi-3.5-d;
50A MD—2285 2.4-Dinitrophenoi-3.5.6-ds
57A MD—2290 2-Nitrophenol-3.4.5.6-d,
58A MD—2356 4-Nitrophenol-2.3.5.6-d,
64A MS—2293 Pentachlorophenol-13Cg
65A° MD--1502 Phenol-2.3.4.5.6-ds
21A MD—2279 2.4,6-Trichlorophenoi-3.5-d,

Table 2 Acids

BASE NEUTRALS - 4.1
S mg each component/1 mL benzene-dg solution
Components

EPA 778 MD—128 Acenaphthylene-d,
748 MD—2360 Benzo(b)tluoranthene-d,,
798 MD—830 Benzo(ghi)perylene-d,,
738 MD—1956 Benzo(a)pyrene-d,;
428 MD—2702 Bis(2-chloroisopropyl)-d,; Ether
268 MD—2405 1.3-Dichiorobenzene-d,
358 MD-—2407 2.4-Dinitrotoiuene-3.5.6-d,
39B MD—2361 Fluoranthene-d,,
528 MS—2408 Hexachloro-1.3-butadiene-'3C,
§38B MS—2710 Hexachlorocyciopentadiene-1,2.3.4-13C,
818 MD—120 Phenanthrene-d,,

BASE NEUTRALS - 4.2
5 mg each component/1 mL benzene-dg solution
Components

EPA 208 MD—2462 2-Chioronaphthalene-d,

408 MD—2312 4-Chlorophenyl Phenyl-ds Ether

688 MD—2310 Di-n-butyi Phthalate-3.4,5,6-d,
708 MD—2726 Diethyl Phthalate-3,4.5.6-d,

698 MD—2291 Di-n-octyl Phthalate-3,4.5.6-d,
98 MS—2354 Hexachlorobenzene-13C,

128 MS—2406 Hexachloroethane-1-13C

548 MD—2304 Isophorone-d,

88 MD—2706 1.2,4-Trichlorobenzene-3.5,6-d,

Takle 3 Base/neutrals (continued
on next page)
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BASE NEUTRALS - 6.1
5 mg each component/1 mi benzene-dg solution
Components

EPA72B MD—364 Benz(a)anthracene-d,,
66B MD--2306 Bis(2-ethylhexyl) Phthalate-3,4,5.6-d,
258 MD—1191 1,2-Dichlorobenzene-d,
278 MD—1034 1 .4-Dichiorobenzene-d,
718 MD--2305 Dimethyl Phthalate-3,4,5,6-d,
368 MD-—2359 2.6-Dinitrotoluene-a.a,.a-d,
568 MD-—27 Nitrobenzene-ds

BASE NEUTRALS - 6.2
5 mg each component/1 mL benzene-dgs solution
Components

EPA 1B MD-—42 Acenaphthene-d,q
788 MD-—46 Anthracene-~d,,
758 MD-—-2362 Benzo(k)fluoranthene-d,,
188 MD—2479 Bis(2-chloroethyl)-dy Ether
768 MD—402 Chrysene-d,,
808 MD-—-1298 Fluorene-d,q
55B MD—26 Naphthalene-d,
848 MD—363 Pyrene-d

BASE MEUTRALS -5
S mg each component/1 miL t~nrene-d, solution
Components

EPA 5B MD—2330 Benzidine-d, (rings-dg)
5118 MD—2401 Di-n-butyl-d,g-amine
288 MD-—2703 3.3'-Dichlorobenzidine-dg (rings-dg)
5078 MD—2704 Diphenyl-d,,-amine
37B MD-2705 1.2-Diphenyi-d,q-hydrazine
5038 MD—2320 2-Methylpyridine-d, (a-Picoline)
5028 MD—191 2-Naphthyi-d;-amine
628 MD—2311 N-Nitrosodiphenyi-2.2'.4.4’ 6.6'-dg-amine

Table 3 (continued) Base/neutrals
A-3



SEMI-VOLATILES- 1 / APPENDIX C
5 mg each component/1 mL benzene-dg soiution
Companents

EPA 5138 MD—2709 p-Cymene-d,,
5178 MD—960 n-Decane-d,
5058 MD-2316 Dibenzofuran-dy
5048 MD—2315 Dibenzothiophene-d,
5128 MD-—208 Diphenyl-d,q
5088 MD—373 Diphenyl-d,o Ether
5068 MD—882 n-Dodecane-d,,
5218 MD—1532 n-Eicosane-d,,
5198 MD—821 n-Hexadecane-d,,
5108 MD-—126 Styrene-2,3.4,5,6-d,
5098 MD—2707 a-Terpineol-d,
5238 MOD—883 n-Tetracosane-ds,
5268 MD-—2708 n-Triacontane-ds,

Table 4 Appendix C Semivolatiles



14 Apr 83
Changes to "Task Order for Preparation of Performance Evalua-

tion Sgpmples."”

Change #1: Section 2.6.2: change "200 yg/mL..." to "400
pg/mL..."
change #2t 1In order to differentiate between (1) results of
analysis of the "Mixed labeled and priority pollutant standard"
(section 2.3 of the task), and (2) the 100 pg/mL calibration
solution prepared by mixing appropriate volumes of the “Lab~
eled standards” (section 2.1) and the "Priority pcllutant
standards” (section 2.2) using the procedure in section 8.2,
the contractor shall add one to three of the compounds below
to the "Briority pollutant standards” (section 2.2) at a con-
centration of approximately 100 pg/mL after the appropriate
volume of the "Priority pollutant standards" (section 2.2)
has been withdrawn for mixing to form the "Mixed labeled and
priority pollutant standards” (section 2.3):



Appendix D

Appendix A Quantitation Reports on Magnetic Tape

1.  Tape Characteristics

a. Tape - 9 Track; 3800/1600 BPI; 600, 1200, or 2400 foot reels

b. Code - ASCIl

Cc. Labels - no internal labels

d. Blocksize - 300 decimal words/block or bytes/block

2.  File Characteristics

a. Each quantitation report represents a file on the submitted tape. A tape
will contain muitiple files. Each of these files must end with a tape mark.
The last file on the tape will end with two tape marks.

b. Each line of the quantitation report constitutes a record. Records/lines
can be variable in length from one to 80 characters. Each record/line must
end with a carriage return (Octal 15 or Hexidecimal OD). A blank line is
interpreted as two consecutive carriage returns. A form feed character
(Octal 14 or Hexidecimal OC) must be used after the last record in the file
to signify the end of all records.

c. Records/lines must be combined into fixed length blocks of 800 bytes in
length. Blocks should not include any prefixes or postfixes. Records may
span blocks. A file will consist of multiple blocks. Blocks are separated on
the tape by inter-record gaps.

3. Data Format

The quantitation report is divided into four basic sections for information

reporting. The sections in the order in which they appear within the quantitation

report are called:



Header Section
Compound List Section
Techincal Data Section
Reference Data Section

© 0 0 O

Each of these sections must be present in each quantitation report submitted on
tape. The absence of any one of these sections from a quantitation report is cause for
the non acceptance of the quantitation report. TAB 1 provides a sample quantitation
report showing these basic sections.

3.1 Header Section *

The header section provides descriptive information about the analysis and
the conditions under which it was performed. This section at 8 minimum must
contain at least four lines of descriptive information. The four lines that must
be present are identified as follows.,

° Title Line

° Date/Time Analyzed Line
° Sampie Line

° Condition Line

»

Although the above four lines of information must be present in each
header section, there is no actual limit as to the total number of lines that may
be present. Laboratories are permitted to use this section to record any
additional information deemed necessary to properly identify the analysis. The
four lines however must appear in the order specified above, but additional lines
may be interspersed between them., The complete specifications for each of
these four lines is provided in subsequent paragraphs.



3.1.1 Title Lines

This must be the first line within the header section and as such

represents the first line of each quantitation report submitted. Only one
title line is permitted within the Header Section. The line must contain
the value QUANTITATION REPORT starting in position one (left most
position) of the line, Other information may appear after this value on the
line but must be separated from the vaiue by at least one space (blank).

3.1.2 Date/Time Analyzed Line
This line must contain the date and time that the analysis was

performed. This line must preceed any other date lines within the header
section. The format of this line is as follows:

Line Posi

1-8

10-17

tion Data Element Format

Date Analyzed MM/DD/YY
MM = month; 01-12
DD = day; 01-31
YY = year; 83-99
Field Delimiter Space
Time Analyzed HH:MM:SS
HH = hour; 00-24
MM = minute; 00-59
SS = second; 01-59

3.1.3 Sampie Line

The Sample line contains the following data elements. Data elements
are recorded on the line in the order specified. Data elements are separate
from each other by means of a comma (,). The end of the data element list
is signified by a dollar sign ($). The specifications for the sample line are:



Data Element

Literal Value
Field Delimiter

ll'stn.lmel'lt1
Field Delimiter
Shift

Field Delimiter
Quan Report Type

Field Delimiter
Sample Number
Field Delimiter
Bottle Number

Field Delimiter
Fraction

Format

SAMPLE:

Space

2 positions; alphanumeric
Comma (,)
1 position; alpha
Code Meani
G raveyard
D Day
S Swing
Comma (,)
3 positions; alphanumeric
Code Meaning
CAL Calibration
PAR Precision
and Recovery
VER Calibration
Verification
APS A
Performance
Sy
EPA A e
STD Standard
BLK Blank
Comma (,)
5 positions; alphanumeric
Comma (,)
2 positions; numeric
For EPA Samples -
Range: 01-99
All others: 00
Comma (,)
1 position; alphanumeric
Code Meaning
A Acid
B Base
C Combined acid base/
neutral
P Pesticide
v Volatile

1.  All calibration, precision and recovery, standards and blank quantitation files
will be tracked by this instrument number within laboratory. Changing of this
instrument number by the laboratory would necessitate the submittal of new
calibration and other initial quantitation files by the laboratory.



Line Position

Data Element

Field Delimiter
Conc/Dilution Factor

Field Delimiter
Date Extracted

Dollar Sign ($)

Format

Comma (,)

11 positions maximum;
numeric with colon (2)
separating initial and final
sample volume

NA:NA - used for calibration
standards and other runs
that are not extracted

Comma (,)

MM/DD/YY - X; 10 positions
MM - month; 01-12
DD - day; 01-31
YY - year; 83-99
X - shift; G (graveyard)

D (day), S (swing)

NA - used for calibration
standards and other runs
that are not extracted

End of data delimiter



3.1.% Condition Line

The Condition line contains the following data elements. As with the

sample line, data elements are recorded on the line in the order indicated.
Data elements are separated from each other by means of a comma ().
The end of the data element list is signified by a dollar sign (§). The
specifications for this type of line are:

Line Position

\D 00 !

Data Element

Literal Value
Field Delimiter
Method

Field Delimiter
Column Length

Field Delimiter
Column Inside Diameter

Field Delimiter
Column Initial
Temperature

Field Delimiter
Column Temperature
Program

Format

CONDS.:

5 positions; alphanumeric
1624A or 1625A
Comma (,)
6 positions; alphanumeric
expressed in meters ie,
25Mor 35 M;
Volatile Range 2.8-3.1 M
Semi Volatile Range 25-35 M
Comma (,)
6 positions; alphanumeric
expressed in millimeters
ie. 2 mm or .3 mm;
Volatile Range: 1-3 mm
Semi Volatile Range:

- 0.2 -0.35 mm
Comma (,)
7 positions; numeric
an at sign (@) is
used to separate
Hold and Temperature
ie Hold @ Temp

VolatileTempRange: 25-50°C

Semi Vol TempRange:25-35°C
Comma (,)

10 positions; numeric

with a dash (-) separating
initial and final

temperatures and with

an at sign (@) separating
temperature program rate

ie. 45-250 @ 8



Line Position

Data Element

Field Delimiter
Column Final
Temperature

Field Delimiter
Carrier Gas Flow Rate

End of Data Delimiter

Format

Comma (,)

7 positions; numeric with

an at sign (@) separating
hold and temperature ie.
Hold @ Temp

Comma (,)

9 positions; alphanumeric
Format: 30ML/M or

30 CM/S;

Volatile range: 20-40 ml/min
Semi Volatile range: 20-60 cm/sec
Dollar sign ($)



32 Compound List Section

The compound list section is the second basic section of information
appearing on the quantitation report. It identifies the actual compounds that
were determined during analysis. This section is made up of two types of lines:

o Title Line
o Compound Identification Line

3.2.1 Title Line

The title line must appear first within the Compound List Section.
Only one title line may be present in the section. This line is formatted as

followss
Line Position Data Element Format
1 Field Delimiter ' Space
2-3 Literal Value NO

Field Delimiter Spaces (At Least 2)
Literal Value NAME



A compound identification line is included in this section for each
compound that was determined during analysis. Compound lines shouid be
shown in the order in which they were determined. Each compound
identification line s made up of three data elements specified in the
following order within the line:

o Compound Reference Number
() EGD Compound Number

o Compound Name

The compound reference number is a numerical code that establishes
the order of compound determination by the GC/MS. The code is used on
the Quantitation Report to match up compound identification with com-
pound analysis and reference data appearing in subsequent sections of the
report. On each quantitation report this number always starts with 1. The
number | is always assigned to the first compound that is determined, the
number 2 to the second compound is determined and so on.

Each cor'npomd identification line will appear in the following
format:

Line Position Data Element Format
1-3 Compound Reference 1 to 3 character
Number number; right justified
in field; range
1-250
4-5 Field Delimiter Spaces (At Least 2)
EGD Compound 3 positions; numeric

Number Range Meanin
UOT-%"B Quantitated by internal

or external standard
130-199 Misc., internal standard
and surrogate compound
201-299 Labeled Compound (isotope)
Quantitated by internal or
external standard



Line Position

Data Element

Field Delimiter
Compound Name

Format

e Q—ﬁi‘a:edby

tope dilution

501-599 Synfuel specific and
Appendix C Comp.
quantitated by internal
or external standard

601-699 Synfuel specific and
Appendix C labeled com-
pounds (isotopes) quan-
titated by internal

or external standard
701-799 Synfuel specific and
Appendix C compounds
quantitated by isotope
dilution.
Spaces (At Least 2)

70 positions; alphanumeric



3.3 Technical Data Section

The technical data section provides measurement data for each compound
that is determined. It is the third section within the quantitation report. This
section is made up of two types of lines:

o Title Line
° Compound Technical Data Line

3.3.1 Title Line

The title line must appear first within the Technical Data Section.
Only one title line may be present in the section. This line is formatted as

follows:

Line Position

2-3

First non-blank
character at or past
position 41.

Data Element

Field Delimiter
Literal Value
Field Delimiter
Literal Value
Field Delimiter
Literal Value
Field Delimiter
Literal Value
Field Delimiter
Literal Value
Field Delimiter
Literal Value
Free Area

Literal Value
Field Delimiter

Literal Value
Free Area

Spaces (At Least 2)
M/E

Spaces (At Least 2)
SCAN

Spaces (At Least 2)
TIME

Spaces (At Least 2)
REF

Spaces (At Least 2)
RRT

Spaces or other
literal values
AREA

Spaces (At Least 2)
AMOUNT

Spaces or other
literal values



Line Position

1-3

3.3.2 Compound Technical Data Line

A compound technical data line is included in this section for each
compound that is determined. Compound technical data lines are ordered
the same as the compound identification lines in the compound list section.
The compound reference number is used for this purpese and serves to
connect compound identification with the technical data. The compound
technical data line at a minimum must contain the following data ele-

ments,

Mass to Charge Ratio
Scan Number

Retention Time
Reference Compound
Relative Retention Time
Peak Area

Amount

O 0 0 0 0 0 0 0 O

Unit of Measure

Compound Reference Number

The specific format for this line is as follows:

Data Element

Compound Reference
Number

Field Delimiter

Mass to Charge Ratio
(M/2)

Field Delimiter
Scan Number

Field Delimiter
Retention Time

Field Delimiter
Reference Compound

Format

3 positions; numeric; right-justified
Range 1-250

Spaces (At Least 1)

4 positions; numeric;
Volatile range: 20-250;
Semi Volatile range: 35-450
Spaces (At Least 1)

5 positions; numeric;

range 1-9999

Spaces (At Least 1)

6 positions; numeric

with colon; format;

MM:SS

Spaces (At Least 1)

3 positions; numeric;

range 1-250



Line Position

First non-blank
character at or
past position
41,

Data Element

Field Delimiter
Relative Retention Time

Field Delimiter
Open Field

Peak Area

Field Delimijter
Amount

Field Delimiter
Unit of Measure

Field Delimiter
Open Area

Format

Spaces (At Least 1)

5 positions; numeric
with decimal point and
3 decimal places

Spaces (At Least 1)
Spaces or other

field value

10 positions; numeric

Spaces (At Least 1)
10 positions; numeric
with decimal point
and 3 decimal

places

Spaces (At Least 1)

5 positions; alphanumeric
Valid codes: uG/L or uG/ml
Spaces (At Least 1)

Spaces or other

field values.



34 Reference Data Section

The reference data section is the fourth section that must appear on each
Quantitation Report. It provides reference and library data about the analysis
that was performed. It is made up of two types of lines:

o Title Line-
Compound Reference Data Line
3.4.1 Title Line

The title line must appear first within this section. Only one titie-
line is permitted within the section. Subsequent titie lines will be deleted
if present, The line is formatted as foliows:

Line Position

2-3

/

First non-blank
character at or past
position 19,

First non-blank
character at or
past position 43,

Data Element

Field Delimiter
Literal Value
Field Delimiter
Literal Value
Field Delimiter
Open Area

Literal Value

Field Delimiter
Open Area

Literal Value

Field Delimiter
Literal Value
Field Delimiter
Literal Value
Open Area

Format

Space

NO

Spaces (At Least })
RET (L)

Spaces (At Least 1)
Spaces or other
literal vaiues
Spaces (At Least 1)
RRT(L)

Spaces (At Least 1)
Spaces or other
literal values
AMNT (L)

Spaces (At Least 1)
R.FAC

Spaces (At Least 1)
R.FAC (L)

Spaces or other
literal values



3.4.2 Compound Reference Data Line

A compound reference data line is included in this section for each
compound that is determined. These lines are ordered the same as the
compound identification lines in the compound list section. The compound
reference number is used for this purpose and serves to connect the
compound identification with the reference data. This means that there is
a one to one correspondence between the compound identification lines and
the' reference data lines. The reference data line at a minimum must
contain the following data elements.

Compound Reference Number
Library Retention Time

Library Relative Retention Time
Library Amount

Response Factor

Library Response Factor

o 0 0 0O 0 o

The specific format for this line is as follows:

Line Position Data Element Format
1-3 . Compound Reference 3 positions; numeric;
Number Range 1-250
Field Delimiter Spaces (At Least 1)
Library Retention Time 6 positions; numeric
with colon; format -
MM:SS
Field Delimiter Spaces (At Least 1)
Open Area Spaces or other
data values
. First non-blank Library Relative Retention 5 positions
character starting Time
at or past

position 18.



Line Position

First non-blank
character starting

at or past
position 41,

Data Element
Field Delimiter
Open

Library Amount

Field Delimiter
Response Factor

Field Delimiter
Library Response Factor

Field Delimiter
Open Area

Format

Spaces (At Least 1)
Spaces or other
data values

9 positions; numeric
with decimal

point and 2 decimal

places

Spaces (At Least 1)
7 positions; numeric
with decimal point
and 3 decimal
places

Spaces (At Least 1)
7 positions; numeric
with decimal point
and 3 decimal

places.
Spaces (At Least 1)

Spaces or other
data values,



LS

Packaging and Shipping Instructions

Format Requirements:

Tapes shall be industry standard 9-Track, 800 or 1600 bits per inch
with no internal labels.

Tapes shall contain one or more files. Each file shall end with a tape
mark. The last file shall end with two tapemarks. The first file may
be preceded with one tapemark.

See paragraph 2 for Record and Block format descriptions.

Packaging Requirements:

Each tape reel shall bear a SCC supplied external tape label
containing the external tape number, the laboratory name, the tape
density, the block size, and the number of files.

Each tape package shall contain in addition to the tape reel(s) at
least one Quantitation Report Magnetic Tape Transmittal Form for
each tape reel (see Tab 3 for a sample transmittal form and
transmittal form description), all Lab Chronicle Reports associated
with the reported samples, and BFB or DFTPP spectra analysis
required per shift per machine. '

Tape reels with their associated transmittal forms and chronicle
reports shall be packaged in such a way to ensure their safety and
integrity. The outside of all packages should be marked with a 'DO
NOT X-RAY' label. It will be the laboratory's responsibility to
replace any tape, quantitation report data, and accompanying docu-
ments damaged during shipping to the Sample Control Center.



Shipping Requirements:

Tape packages shall be shipped either by the U.S. Postal Service or by any
carrier with direct delivery,

Shipping address by U.S. Postal Service:

USEPA

Eftluent Guidelines Division
Sample Control Center
P.O. Box 1407

Alexandria, VA 22313

Shipping address by other carrierss

USEPA

Effluent Guidelines Division
Samplie Control Center
Suite 200

300 N. Lee St.

Alexandria, VA 22313



TR® A

PHANTTITATION RFPORT FILE: 129458TD

NnaTaA:

L]

12045STN.T1

nS/31/783 1N:nA:NN

SAMPIES AlaNeCAlL:1N0e00eCeNAINAGNAS
CONDS .2 16258+430M¢N,25MMeS50830,30=280%R416d2R030CH/SS
FORMIILAS INSTRUMENT : Al

SURMTITTED RY:
AMOUNTZARFA @ OEF ,AMNT/ (REF,AREA) ® WESP,,FACT)

N

O DN NS INN~D

ANALYST: JULP

NAME

164 2,2'=DTFLUNRNATIPHENYL
NEl N=NMITROSODTIMETHYL aMINE
603 (N7) A=PICOLIMNE

703 a-0TCOLINE

610 (D&Y STYQENE

710 STYRENFE

265 (NS) PHENOL

365 BWENNL

617 {D22) N=NECAANE

218 (NH)Y RIS(Z2=CrFLOROETHYL)ETHER
2246 (N&) 2=CHLORCPHENOL

324 2-CHLOPOOHENNOL

318 RIS(?=-CHLOROETHYL)ETHER
T17 NeDECAME

226 (N&4) 143 DICHLOPOIENZENE
326 1¢3 NICHLORPNSENZENE

227 (N&4) le46 DICrLOROARENZENE
327 leé DICHLORORENZENE

613 {D14) P=CYMENE

713 B=CYVENE

225 (D&4) 1e2 DICHLORQRENZENE
711 DNl=N=RUTY_AMTNE

325 142 DICHLORORENZENE

611 (D1R)Y OI=N=SUTYLAMINE

242 (N12) RIS(2=CHLORNISOPROPYL)IETKER

342 RIS(2=CHLOROTSOPRORPYL)ETHER
312 wWFXACHLOROET=ANFE

212 (13C1) HEXACHLNROFTHANE
063 NeNITROSOOT=A=PROPYLAMINE
256 (NS) NTITQQRENZENE

356 NITRORBENZENE

254 (NR]) ISOPHOROMNE

354 ISNBHORONE

257 (Na) 2=NITROFHENOL

357 2-NI[TROPHENQL

234 (N3) 2446 DIMETHYLOENOL
3346 Pes NIMETHYLFPHENNOL

043 QIS(2=CHLORQOFTHOLY)METHANE
231 (D3 244 DICHLORNOHENOL
331 2Peé6 NICHLORQFHENDL

208  (N3) 14244 TRICHLNOOREMZENE
308 1e2¢4 TRICHLNINRENTENE

&06 (N2RY N=DODFraNE

7288 (Na) NAPHTWAI ENE

355 NARHT~ALFNF

609 (N2 A=TERPINOL

WEIGHT:
8CCT,NO,

0.000



62

706

70h

%2
352
3272
222

-253

353

2721

321
220
320
612
712
608
70AR
277
377
271
371
236
336
201
301
259
359
605
708
258
358
23S
335
602
T02

M/E

A=TFRPINNL
N=NONECANE

(13C4) HEXAC-LOROBUTANTENE
WEXACHLOR0AUTADIFNE
PaCHLOPQ-4=CEFSOL

(NP) PeCRLNAC=mMallRESOL
(13C1) HFXACRLORNCYCLOPENTANIENE
HWEXAFSL_QINCYrLOPENTANTIFNE
(N2) 2e¢4e6 TETCHL NIOPHENNL
Peboh TRICHLNIFHENOL

(D7) 2=CHLONrMAPWTHALENE
2=CHL OPONAOPHTHALENE

(N10) RIPHFNYL
RIGHFNYL .

(N10) NIOWENY| ETHFR
NTOHENYLETHES

(NA) ACENAPHTRY(| ENF
ACFENAPHTHY| ENE '
(NA) DTMETRY| FHTHAIATE
SIMFTHYLOMTRALATE

(13) 246 DTINIT20TNI_UENE
Y06 NIMITHOTRILUENF

NINY ACFNAPRTHE~NE
ACENAPHTHENME

(N3) 2¢4 DINTITROPHRENOL
Pe&a NINITROPHENOL

NA) NTSENZOFIIAYN
NIRFNZNF')RAN

(N4) H4=«NTTIOBMENOL
a=NITRNPHENOY

{(N3) 244 DINTTROTOLUENE
2¢46 NINITROTCLUENE

(N7) RaNAOWHTRYLAMINE

R-NACHTHYLAMINE
SCAN TIMF REF 0T METH
1190 20:49 1 1.000 A 8B
3Rn7 §:2% 1 N.3u8 a RV
463 A: 06 1 n,329 a gv
4k9 a:1? 3 1.013 a4 B8
GRA  10:17 1 0,494 A BB
551 10:21 S 1.005 A v8
733 12:90 1 N,616 A RV
73§ 12:52 7 1.N103 A Bv
735 12:52 1 0,618 A VvV
738 12:52 1 0,618 A 8v
739 12:56 1 n.621 A BB
7642 12:59 11 1.n04 A 88
742 12:59 10 1,010 A VB
756 1314 9 1.029 A vV
7685 13:18 1 1N.639 A B8
742 13:20 15 1,003 a B8
769 13:27 1 n.64e6 A B8
772 13:31 17 1.006 A BB
T79 13:238 1 »n~.655 a BB
761 13:51 19 1,015 a B8
RA91 14:01 1 0,573 A RB
An4 14:06 24 1,000 A Bv
An4  14:04 2] le00¢ A BB
2N4 14:064 1 N.o76 A BB
22 14:23 1 nN,é4%1 a Bv

ADEA (MGHT)
132330.
70180.
AS539,
Qe5317.
119666,
144340,
191732.
136305,
245693,
29n87.
76696,
95399,
114471,
126009.
S90S,
91219.
S2591.
QRAS54,
206174,
214925,
50264,
11385,
972511.
10998,
75865,

AMOUNT
100.000

99.500
100.000
100.000
100.000
102.500
100,000
100.100
100.000
100.000
100.000
100,200

Q99,750
100.500
100,000
100,750
100,000

99.250
100.000

99,750
100,000
100.250
100.000
100,000
100,000

UG/ML:
UG/mM
uG/ Mt
UG/ML
us/ML
uG/mMyL
UG/ML
UG/ML
UG/ ML
UG/ML
UuG/M
UG/ML
ue/ML
UG/ML
UG/ML
11G/ML
UG/ML
UG/ML
UG/ML
UG/ ML
Us/ML
UG/ML
UG/ML
uG/m
UG/ ML

XTOT
1.61
1.60
1.61
l.61
1.61
1.65
l1.61
1.61
1.25
1.25
l1.61
1.61
l.24
1.25
1.25
1.25
1.25
l.24
1.25
1.2
1.25
1.25
1.25
1.25
1.25



200
196
169
162
164
154
180
170
160
152
167
163
167
165
164-
154
187
184-
176
168
143
139
168
165
150
143

RET (L
20249
6£:25
B:06
R212

232 14:34 25
354 14:57 2R
h5a 14:57 |
‘A6l 15:04 1
873 15:17 1
Q77T 15:21 39
919 16:08 1
Q26 16:12 32
Q31 16:]18 1
8346 16:21 3
985 16:43 1
GS6 16:44 36
Q71 17:00 1
979 17:08 1
9”1 17:1n 39
qQRa  17:17 1
9a0 17:19 4]
99N  17:19 1
997 17:27 l
1000 17:30 &4
1006 17:36 1
1008 17:39 46
1012 17:43 43
1037 18:09 1
1037 18:09 49
1117 19:33 52
1117 19:33 1
1171 20:30 1
1171 20:30 S3
1190 20:49 1
1191 20:5! &5
€214 21:15 1
1217 21:18 §7
1217 21:18 1
1221 °21:22 59
1238 21:40 1
Y244 21:46 6]
1293 22:3%8 1
1296 22:41 63
1296 22:41 1
1298 22:43 65
1308 22:53 )|
1311 22:57 67
1326 @23:12 1
1332 23:19 69
1352 23:40 1
1354 23:42 71
1359 23:47 1
1363 23:51 73
1378 24:07 1
1379 24:08 75
1385 24:1é 1
13R7 24:16 77
1306 2426 1
1400 ?24:30 79
) RATIO QRT (L)
1.00 1,000
1.0 0N,30°
1.0 0,386
100 0392

le01l2
1.000
n.718
Ne724
NeT36
1.008
f.T772
lse008
n, 782
1."0N3
DV H03
1le00}
N.Al6
N.823
le002
N.830
len02
h,H32
N.83k
1003
N, H4S
1,003
1,022
n.871
1.000
1.000
n,939
N.984
1.000
1.000
1.001
1.020
1.002
1.023
1.003
1.040
1.005
1.087
1.002
1.089
1.002
1.099
1.002
lell4
1.005
1.136
1.001
l.142
1.003
1.158
1.001
1.164
1.001
1.173
1.003

RATIO

1.00
l.00
1.00
2.58

Rv
eq
v8e
8v
Rv

>PPPPLPBPDPPLPPPEPDLEPLPPPDPPRPRPPDLPRPDD PP PEPBDDPLEDLBP PP PLPPEPPBEPDORPPEPEDDPREDED
@@
s &

AMNT
100.00
98,50
100,00
100.00

24739,
27447,
12731,
9nlo2.
33737,
43919,
119964,
9?654.
24177.
3R]14,
2780,
99027,
120312.
35165,
70600,
6~187.
69057,
173929,
23217S.
280748,
691236,
1nnNg«q,
158423,
P2R26,
A7916.
129831.
99414,
23908,
PAN30.
37779,
30623,
114393,
215477,
214588,
208044,
0639,
106115,
165440,
225824,
161184,
1R5673,
27562,
33165.
117288.

160368,

Ba63,
Q632.
176268,
213270,
27783,
35052.
42897,
47189,
R2896,
170206,

AMNT (L)
100,00
95,50
100,00
100.00

96,250
100,000
100,000

99,500
100,000
102.000
100,000

99,.Nn00
100,000
100,200
100.000
100,000

99,250
100,000

96,800
100,000

96,000
100,000
100,000
100.500

100,000

99.500

99,750
100.000
101.000
100,300
100.000
100,000
101.000
100,000
100.100
100,000
100,750
100.000
101.500
100.000
101,000
100.000

99.500
100.000

99,750
100,000
100.250
1060.000
101,000
100.000

99.500
100.000
100.750
100,000

99,900
100,000

99,500
100.000

96,000

UG/ ML
UG/ML
HG/ML
uG/ML
UG/ML
UG/ML
HG/ML
UG/ML
UG/ ™ML
UG/ML
UG/ML
UG/ML
uGs/ML
UG/ML
uG/ML

UG/ML

UG/ ML
UG/ML
UG/ML
uG/ML
UG/ML
uG/ML
UG/ML
uG/mML
UG/ ML
UG/ML
UG/ML
uG/ML
UG/ML
uG/ML
UG /ML
uG/ML
UG/ML
UG/ML
UG/ML
us/ML
UG/ ML
G/ML
uG /ML
UG/ML
uG/ML
UG/ML
UG/My
UG/Mm
UG/ML
UuG/ML
UG /ML
uG/ML
UG/ML
UG/ML
G /ML
UG /ML
UG/ML
UG/ML
UG/ML

R.FAC R,FAC(L)

1.000 le
0.533 O
Neb46 0.
l.114 1.

000
533
646
114

le24
le6]
1.61
1.60
le61
1l ebd
le61
1.59
1.61
1.61
1.25
1.25
le24
le61
1.60
les61
1.59
1.25
l1.61
1.61
1.61
160
l.24
1.61
162
l1.61
1,61
1e61
1.62
le61
le61
1.25
l.25
1.25
le26
1.61
1.62
1.25
l.24
1.25
1.24
1.25
1.25
1.25
1.26
le61
1.60
1.25
1.25
1.61
1.60
1.25
le246
l1e61
1.58%

RATIO

1,00
1.00
1.00
1.00



10217

100
10:21 1«00
"12:80 4100
12:%2 1.00
12352 1.00
12:52 1.00
12:56 1.00
12:59 1,00
12:59 1.00
13:14 1.00
13:1A 1,00
13:20 1.00
13:27 1.00
13:31 1.00
13:39 1.00
13:S51 1.n0
14201 11,00
14:064 1,00
14:06 1,00
l14:046 1,00
14:23 1,00
14:364 1,00
14:87 1,00
14:57 1.00
15:04 1.00
15:17 1.00
15:21 1.00
16:08 1.00
16312 1.N0
16:18 1.00
16:21 1l.n0
16343 1.00
16:64 1.00
17:00 1.00
17:n8 1.00
17:1060 1.00
17:17 1.00
17:19 1.00
17:19 1.00
17:27 1.Nn0
17:30 1,00
17:36 1,00
17239 1,00
17:63 1,00
18:09 1,00
18:09 1.n0
19:33 1.n0
19:33 1.00
20:30 1.00
20:3n 1.00
20:498 1,00
20:S1 1.00
21:18 1.n0
21:18 1,00
21:18 1.n0
21:22 l.00
2l1:4n 1,00
2144 100
223 1,00
226 l1eN0
22:41 len0

0.4G94
N.487
N.61K
NehlA
N.H1R
N.hla
0.521
N.A272
Neh26
NeR3E
N.638
NehaN
Nehbk
N héS
De.K5E
N.66F
N,A72
N678&
N.676
N.6758
n,591
n,&86
Ne71R
N.710
NaT24
0734
0.737
0.77%
N.77R
n,782
0.79%
N.R03
0.303
N.R1k
n,R223
NeR23
N.230
N.AR3?
n.032
N.R30
0.R4N
0. 848
N,84R
Nn.850
0.871
N.871
0,536
0.93%
N.9R4
0.984
1.000
1.001
l1.020
1,023
1.023
1.02%
1.068
1.048
1e0R7
1.087
1.088

1.01
2.02
1.00
1.2
1.00
l1.00
l.00
le61
1.62
1e/2
l.00
1.57
1.00
1.5%
1.00
1.53
l1.00
1,649
1.48
l.00
1.00
le45
1.39
1.00
1.00
l.00
1'36
l1.00
1.30
1.00
1.28
l1.00
l.25
l1.00
1.00
l.22
l.00
1.20
1.00
l.00
1.19
1.00
1.18
1.20
1.00
l.15
1.07
1.00
1.00
l.02
1.00
l1.00
1.00
0.919
1.00
0.948
1.00
N.96
l1.00
N.92
1.00

100.00
102.50
100,00
100,10
100,00
100.00
100.00
100.20

69,75
100.50
160.00
100.75
100,00

99.25
100,00

99,75
100,00
100.25
100,00
100,00
100,00

99.25
100.00
100.00

$6.50
100.00
102.00
100.00

99.00
100.00
100.20
100.00
100.00

98.25
100,00

96,80
100,00

99,00
100.00
100.00
100.50
100.00

99,50

99,75
100,00
101,00
100,30
100.00
100,00
101.00
100.00
100,10
100,00
100,75
100,00
101.50
100.00
101.00
160.00

99.50
100.00

100,00
102.50
100,00
100,10
180,00
in0.00
100,00
100.20

99,75
100.50
100,00
100,75
100,00

99,25
100,00

99,7S
100,00
10?-25
100,00
100,00
100.00

99.25
100.00
100.00

99.50
100,00
102,00
100.00

99,00
100,00
100.20
100.00
100.00

99,25
100.00

Q9,80

100.00.

99,00
100.00
100.00
100,50
100,00

99,50

99,75
100,00
101,00
100,30
100,00
100,00
101.00
100,00
lo0,10
100,00
100,75
100,00
101,50
100.00
1nl.00
100,00

99,50
100,00

]

0.904
1,177
1,449
0.710
1.857
0.220
N.564
1.275
3.945
0e510
0«385
le779
04397
1.388
1.5%8
1.n45
0.380
10,333
l.841
0,008
0,195
0964
24235
0.093
0.684
0.255
le276
0.907
0.7890
0.198
1.453
0.399
1.876
0.992
0.266
2.012
0.500
1.054
l.314
1.755
1.203
0.522
1.466
0.913
0.172
1.645
l.302
0.751
0.181
l1.161
0.285
0.810
0.864
1.870
l.622
0.95%
0.609
1.278
1.258
1.364
1.218

Ne904
1e177
14469
NeT10
1.857
0.220
N.566
1275
3.945
0.510
0.385
1.779
0.397
1.R88
1.558
1.045
0.380
10,333
l.841
0.N0R
0.195
0964
2235
0.093
0.684
0.255
1.276
0.907
0.780
0.198
1.453
0399
1.876
0.992
0.266
2.012
0.500
1.054
1.31e6
1.755%
1.203
0.522
l.666
0.913
0.172
1.665
1.302
0.751
0.181
l.161
0.285
0.810
0.864
1.870
1.622
0.955
0.609
l.278
1.258
1366
1.218

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1..00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



6k
67
6R
69
70
Ie!

73
74
75
76
77
7R
76
8n

27413
P2:53
2>:87
23le
23:19
23:a4n
23342
23147
23:51
26307
24208
2414
2416
26:26
24:3n0

‘1.n0
1eNNO)
l1eNO
Ve
1.09
1.00
100
1e.N0
]1.00
1.00
1«00
‘.no
1,001
1Nl
1eN0

1.191
1.N96
1.102
1ella
1.11¢
1.)3%
1,139
1.142

lel45.

1.1596

1.156°

1o164
1:168
1.177
1.174

0.92

1.00

0.91
le00
0.90
1.00
0.88
l1.00
0.RAR
1.00
0.R6
1.00
NeR6
l1.00
0.8S

99,75
100.00
1nn,25
100.00
101.00
100.00

99.%0
100.00
100,75
100.00

69.90
100.00

96,50
100.00

99,00

Q9,75
100.00
100.25
100,00
101,00
100,00

99.90
100,00
100,75
100,00

96,90
1n0,00

99,50
100,00

99,00

14155
0,208
1.200
0.886
1,354
0,064
1.139
1,332
1,201
0.210
1.263
0.324

1.106

N.626
2.074

1.155
0.208
1.200
0.RB6
1.354
0.064
1.139
1332
1,201
0.210
l1le263
00324
1.106
0.626
24074

1.00
1.00
1.00
1.00
1.00
1,00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
1.00
l.00



AUANTITATION RFPORT FTIILE: 12048STD

L]
DATA: 12045STN,TI
n5/31/83 10:0a:n0
SAMPLE?: AleDeCAL100e0NeCeiaINAJMAS
CONDSe? 1625a93NMeN25MM5@3Ne 10=2H058¢16682R030CM/SS

FORMUL A INSTRUMENT S al wWEIGHT S
SUBMITTED Ry: aANBLYST: JLP BACCTNO,. ¢
AMOUNT=ZAREA # QEF AMNT/ (RFEF.AREA)® RESP.FACT)
NO NAMF ‘
1 164 2.2'=DIFLUORCIAIPFNYL
2 A19 (N36) NeMEXANECANE
3 280 (010)FIUORENF
& 3H0 FLUQRPENE
S 719 r=HEYANECANE
6 260 (DNS)a=CHLOROFPHEMNYLPHENYLETHER
7 340 4=CHLOROPHENYLPHEMYLETHER
8 270 (D&4) ODIETHYLPHTHALATE
¢ 370 NIETHYLPHTHALATE
10 607 (D10YOTPHENYLAMINE
11 237 (D10) DIPHENYLRYDRAZINE
12 260 (D?) 446 DINTTROCRESOL
13 360 446 NINITRO=C=CRESOL
14 262 (N6) N=NITROSODIPHENYLAMINE
1S 362 N=NITROSOOIPHENYLAMINE
16 707 SIPHENYLAMINE
17 337 142 DIPHENYLKEYDRAZINE
18 041 &4-BROMOPHENYLPHENYLETHER
19 309 HEXACHLORORBENZENE
20 209 (13CA) HEXACHLOROBENZENE
21 604 (D8) DISENZOTHIOPHENE
22 704 DIREMZOTHIOPKENE
23 364 DENTACHLOQOP=ENOL
24 264 (13C8) PENTACHLOROPHENOL
25 281 D10 PHENANTHRENE
26 381 PHENANTHRENE
27 278 (D10) ANTHRACENE
289 378 YNTHRACENE
29 621 (D42) N=EICOSANE
30 268 (D4) DI=N-RBUTYL PHTHALATE
31 368 NI=N=BUTYL P+THALATE
32 721 N-EICOSANE
33 239 (DP10) FLUORANTHENE
34 339 FLUOGRANTHENE
38 205 (nNA) BENZIODINE
38 305 A8ENZIDINF
37 284 (D10) PYRENE
32 384 PYRENE
39 623 (NSO0) N=TETRACOSANE
40 067 SQUTYLBENZYLPRTHALATE
41 723 N-TETRACOSANF
42 276 (D12) CHRYSEME
43 272 (D12)BEN7J(A)ANTHPACENE
44 376 CHRYSENE
45 372 B8BENZN(A)ANTHSACENE
46 228 (D6) 343 NDICHLORORENZIDINE

0.0N0



328

206
366
26a%
369
274

‘374

275
375
273

3713

626
726
083
naz
279
379

M/E
190

66
176
166

s7
209
204
153
169
179

200
168
175
169
169

77
248
284
2582
192
184
266
272
188
178
188
178

153
149

212
202
192
1R4
212
202

66
149

57
240

243" DICHLORCRENZIDINE

{A4) BIS(2=-ETHYLHFXYL)PHTHALATE

QIS (P=FTHYLHEXYL)OHTHALATE
(Da) DT=N=QCTYLPHTHALATE
NI=N=OCTYLPHTHALATE

(D12) RENZO(S)FLUNRANTHENE
QFEN7N(RB) FLUORANTHENE

(N12) RENZO(K)FLUNRANTHENE
RENZO(K)FLUQOG ANTHENE

(N12) RBENZOD(A)PYRFNE
[AENZN(L)PYRENE

(NA2) N=TRIACONTANE
MaTITACONTANE

TNNENOPYQENE

ATRFNZO(AeH) ANTHRACENE
(NY2)RFN7Q(GoHy [T PERYLENE
AFNZN (GeHe I)PERYLENE

SCaN TI®E PEF RRT ME

1190 20:49 1 1.000 A
1404 24:34 1 1,180 a
1422 24:53 1 1.19%5 A
1428 24:59 3 1.006 A
16428 24:589 2 1.017 a
1431 25:03 1 1.203 A
16434 25:06 6 1,002 A
1437 25:09 1l 1,208 A
1436 25:11 8 1,001 A
1457 25:30 1 1.224 A
1459 2S5:32 1 1.226 A
1461 25:34 1 1.228 A
1463 25:36 12 1,001 A
14646 25:37 1 1,230 A
1465 25:38 14 1,001 A
1465 25:38 10 1,005 A
1465 25:38 11 1,004 A
1623 26:39 1 1.280 A
1546 27:03 20 1.000 A
1546 27:03 1 1.299 A
1579 27:38 1 1.327 A
1583 27:42 21 1,003 A
1685 27:44 24 1,000 A
1585 27:44 1 1.332 a
1602 28:02 1 1,346 A
1607 28:07 25 1.003 A
112 28:13 1 1,355 a
1616 28:17 27 1.002 A
Y735 30:22 1 1.458 A
1738 30:2% 1 1.461 A
1740 30:27 30 1.001 A
1759 30:647 29 1,014 A
1825 31:56 1 1.534¢ A
1829 32:00 33 1.002 A
1R62 32:3% 1 1.565 A
1862 32:3%5 35 1.000 A
1265 32:38 l1 1.567 A
1869 32:42 37 1,002 A
2nnd  35:08 1 1,687 A
2013 3S5:14 1 1.682 &
2034 3IS:36 39 1,013 a
20RR  36:32 1 1.785 A

TH
28
ev
v
es
Bv
vAa
va
vv
vV
vV
es
88
v8
vv
Vv
Vv
vV
B8
VB

AREA (HGHT)
132330.
174336,
128723,
19118S.
217537,
§923S.
57010,
202942,
237539.
124214,
3R0S511.
12760,
16713.
151118,
294521.
294061.
466838,
41779,
39699,
2909S.
183008.
211801.
22404,
1834},
196845,
245017,
192533:
243085,
169801.
27105859,
376300.
225089,
135111. -
147718,
36193,
32639,
121888,
14R070.
126632.
12593.
141715,
s2320.

AMOUNT
100.000
100,000
100,000
100.000
100.250
100.000
102.000
100,000
100.000
100.000
100.000
100.000
100.100
100.000
101.000
100.000
100.000
100.500
100.000
100.000
100.000
100.000
100.400
100,000
100,000

105,000

100,000
101,500
100,000
100,000

99.000
100.000
100.000

99,500
100,000
100.000
100,000
101,000
100,000
100.250
100.250
100.000

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ ML
uG/ML
uUG/ML
uG /ML
UG/ML
UG/ML
UuG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ ML
UG/ML
UG/M
UG/ML
UG/ ML
UG/ML
UG/ ML
UG/ML

UG/ML
UG/ML

UG/M
NG /ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ ML
UG/ML
UG/ ML
UG/ML

ETOT
l1.25
1.25
1.61
1.61
1.25
1.25
1.27
1.25
1.25
l1.61
l1.61
l.61
le61
1.61
l1.62.
l.61
l.61
1.25
1.61
1.61
1.25
1.25
1.61
l.61
1.25
1.31
1.25
1.26
1.25
1.25
l.23
1.25
1.61
1.60
1.25
1.25
1.61
1.62
1.25
1.25
1.25
1.25



240

‘228

228
258
252

. 183

149

‘153

149
266
252.
266
252
264
252

66

57
276
278
248
276

RET (L
20249
24234
26:513
26:59
26:59
25:03
25: 06
25:09
25:11
25:30
25:32
25:34
25:36
25:37
25:38
25:3R
25: 39
26:39
27:03
27:03
27:38
27:42
27:64
2744
28:02
2R:07
28:13
28:17
30:22
30:25
30:27
30:47
31:55
32:00
32:3%
32:35
32:33
32:42

2028
2n63
20913
2h97
2064
2131
21133
2265
2247
2321
2330
2331
2336
240A8
2418
2460
2526
2R31
2881
2935
299S3

) PATI
1.00
1.00
1.00
1.00
1.00
1.00
l1.00
len0
l.00
1.00
1.00
l1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
l1.00
1.N0
1.N0
1.00
1.00
1.00
1.00

36:32
36:38
36:3R
36:42
36:413
a7:18a
37:25
39:38
39240
40:37
602466
40:468

-40:53

42:08
42:16
43:03
66212
49:33
49:54
§1:22
Sl1:4)

0 ART (L
1.000
1.180
1.19%
1.200
1.200
1.203
1.205
l1.2092
1.208
1.224
1.22¢
1.229
1.229
1.230
1.221
1.234
1.231
1.280
1.298
1.299
l1.327
1.330
1.332
1332
1346
1.350
1.358€
1.358
1.458
1,461
1.462
le478
1.534
1.534
1.56%
1.561
1.567
1.571

62
)

1.755
1.002
1.002
1.762
1.000
1.791
1.001
1.903
1.001
1.950
1.004
1,959
1.002
2,026
1.003
2.0067
1.027
2379
2.396
2456
1.006

QATIO
l.00
1.00
1.00
0.84
0.8S
l.00
0.83
1.00
0.83
1.00
l1.00
1.00
0.81
l.00
0.81
0.A1
0.82
l1.00
0.77
l.00
l1.00
0.75
0.75
1.00
l1.00
0.74
l.00
0.74
le00
1.n0
0.58
0.69
1.00
0.65
1.00
Nebd
l.00
0.64

PP PPPPPDPEDRPDEBDDEDDDBDDD>
e ¢ ]
<

AMNT
100.00
100.00
100.00
100.00
100.25

100.00

102.00
100.00
100.00
100.00
100,00
100.00
100,10
100.00
101.00
100.00
100.00
100.50
100.00
100.00
100.00
100.00
100.40
100.00
100.00
105.00
100.00
101.50
100.00
100.00

99.00
100.00

100.00

95,50
100.00
100,00
100.00
101.00

52380,
AHLHBL,
AS018.
11593,
9796,
48827
111563,
57834,
a1503.
34014,
40688,
38434,
44592,
26250,
364627,
42364,
45153,
17673,
19679.
12284,
18144,

AMNT (L)
100.00
100,00
100.00
100.00
100.25
100.00
102.00
100.00
100,00
100,00
100,00
100.00
100.10
100.00
101.00
100.00
100,00
100.50
100.00
100,00
100.00
100.00
100.40
100,00
100,00
105.00
100.00
101.50
100,00
100,00

99.00
100,00
100,00

99,50
100.00
100,00
100,00
101.00

100.000 UG/ML
99,500 UG/ML
100,700 UG/ML
100,000 UG/ML
99,500 UG/ML
100,000 UG/™ML
200,000 UG/ML
100,000 HG/ML
100,000 UG/ML
100,000 UG/ML
100,000 UG/ML
100,000 UG/ML
100.750 UG/ML
100,000 UG/ML
99,750 UG/ML
100,000 UG/ML
100,000 UG/ML
100,000 UG/ML
100,750 UG/ML
100,000 UG/ML
100,000 UG/ML

1.25
1.26
1.25
1.25
1.24
1.25
2.49
1.61
1.61
1.25
1.25
1.25
125
1.25
l.26
1.25
1.25
1.25
1.25
1.25
l.25

R,FAC R FAC(L) RATIO

1.000
1.317
0973
1.485
1.2645
0.448
0.544
1.534
1.170
0,939
2.875
0.096
1.308
l1.142
1.930
2.367
1.227
0.314
1.364
0.220
1.383
1.157
1.217
0.139
1.488
1.185
1.455
1.244
1.283
2,045
1.407
1.326
l.021
1.099
0.274
0.902
0.921
1.203

1.000
1.317
0.973
1.485
1.245
0.4648
0.944
1534
1.170
0.939
2.875
0,096
1.308
l.142
1530
20367
1.227
00314
l1.364
0.220
1383
1157
1.217
0.139
1.488
1.185
1,455
le244
1.283
2045
1.407
1.326
1.021
1.099
0.274
0.5902
0.921
1,203

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
l1.00
1.00
1.00
1.00
1.00
1.00
1.00
1,00



35:08

35:14

.35:36

36032
36:32
36:3R
36:38
36:47
36:43
37:1A
37:20
36:38
39240
40337
40:46
40248
4n:53
42:08
42:16
43:0%3
44312
49333
49:54
S1:22
Sl:41

J1e00
].no
1.00
1.00
1.00
l.00
leN0
1«00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
l1.00
1.00
1.00
1.00
1.00
l.00
1.00

1.687
1.692
1.706
1.752
1,752
1.7S€
1l.7548
1762
1.761
1.791
1.79¢
1.902
1.905
1.950
1.950
1.959¢
1.963
2.024
2.028
2.0€7
2.123
2.3789
2.39¢€
24466
2481

l.00
1.00
0.59
l1.00
1.00
0.57
0.57
1.00
0.57
1.00
0.56
1.00
0.53
l1.00
N.51
l.00
0.51
1.00
0.49
l.00
0.48
1.00
1.00
l.00
0.41

100,00
100.25
100,25
100,00
100,00

98,50
100.70
100.00

99.50
100,00
200.00
100.00
100,00
100.00
100.00
100.00

10075

100.00

99.75
100,00
100.00
100.00
100.75
100.00
100.00

100,00
100.25
100,25
100.00
100,00

99,50
100.70
100,00

99.50
100.00
200.00
100,00
100,00
100,00
100.00
100,00
100.75
100,00

Q9,75
100,00
100,00
100,00
100.75
100.00
100,00

0,957
0,095
l.116
0,395
0,396
1.266
1,233
0.088

0.349

0.369
lel142
0.437
1,409

0.2m2 .

l1.176
0.298
1.122
0.198
1.315
0.320
1.066
0.134
0.148
0.093
1.477

0.957
0,095
le116
Ne.395
0,396
le246
1.233
0.088
0.849
0.366
lel42
0.437
1,409
0.262
1.176
0.298
l.122
0.198
1315
0.320
1.066
0.134
0148
0.093
lea77

1.00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
l.00
1.00
l1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



/8424781

*

EGLD COMPOUAC
NUMAER

001l
202
nn3
004
005
noe
007
008
009
010
011
012
013
0ls
015
016
017
n1s
019
020
021
022
023
024
02%
026
027
nes
029
030
031
032
033
034
03S
036
037
038
039
040
(1I'Y!
042
043
044
045
N66

047

N&Rn
Nnasg

TAB 2

USERPA FFFLUENT GUINELINES NIVISION

FRaCTTON

CCLCCCCDTDIIDELCIDVPLCECPLCLCIIIIIIIpLCS PP INICPYPLCLCLCLCCDPKCLECIIIILCCPCCCD

coameQUINA CODE IL_LISTING

Co»eouUND

ACENAPHTHENE

ACROLE IN

ACRYLOANTTSILE

AFN7ENE

RENZIDINE

CARRQON TFTRACHLNRAINE
CHLOARNEENTZENF
1e¢2¢4=TEICHI_.NOORENZFNE
HFEXACHILCRORENTZENE
1e2=DICkt ORNETHAME
lelel=TSICHLNANETHANE
HEXACHLIPROET = ANE
1+1=DTCLOROFTHANE
1¢1l42=TSICHLOROE THANMNE
1:1e2¢2=-TETRACHI. DROETHANE
CHLORNETHANE

RIS (CHLOROMETHYL) ETHER (NR)

RTS (2=C+LOROETHYL) ETHER
P2=CHLOROFTHYLVIMYL FTHER
2=CHLONRCNAPHTHALENE
2e4e6=-TRICHLOROPHENOL
P=CHLORC=M=CRESOL
CHLOROFQORM

2=CHLORECPHENOL
1¢2=0IC*LNRORENZENE
1e3=DICHLORORENZENE
1e4=DTCRLORNGENZENE
Je3'=NICHLASNAENZTDINE
lel=DTICH{ ORUFTHYLENE
1e2=TRPANS=NICHLOROETHYLENE
2e4=0TCRLORNOHENDL
1¢2=-0TC=LORNPROPANE
1¢3=0TC»LORNPIOPYLENE
2eb=NTIMETHYI_OHENOL
2¢4=DINITROTOLUENE
2+5=DINTTROTOLUENE
1e2=-01PHENYLHYDRAZINE
ETHYLIENZENE *
FILOQANTRFNE

4=CHL_NINPHENYL PHENYL ETHER
4=RROMOFHENYL PHENYL FTHER

BTS (2=CHLOYOISQRENAYL) ETHFR

BTS (2=CHLORAOETHOXY) METHANE
MFTHYLENE CHLORIDE

METWYL CHLORIDE

METWY SROMIDE

LOQMQFQGM
DIC=LORMBROMIMETHANE
TOICHLOCOFLUNRPOMETHANE (NR)

PAGE

COMPOUND
TYFF

VDOV TC UV VDUV DIVUUVUDUUU VIOV UVUUVD VUV TUUTUTVUVYVIOTODUVIOUVOYVTULVLLIOOYO

1



S/24/R3

EGLND COMPOUND
NUMSER

050
0s1
052
0s3
054
055
056
057
0SA
059
060
06l
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
osz
083
084
08s
086
087
111 ]
08e
090
091
n92
093
094
09s
no6
nsYy
0e8

HSFOA FFFLUEMT GUTWI TNES DTIVISION

FRACTTINN

V00DDUUVUI0UVVDUCCCLC<DDPDBIIDD D DPDDIOOIDIPIIDOIDDPP DOOPPPEePDDOODDCK

FOMDOLINA ~NPE | TSTING

COM2QUND

NICHLORFNTFLNNIOMETHANE (NR)
Cott_AwNNTELNGOME THANE
RELACHLARNAUTAUTENE
“ELACHLCRCCYCLOPENTADIENE
[SORP=03CAF

AARWTHAL FOF

~TTRQEr ZFNE
P=bTTINEmE 4O

4= T TONE M I,
2e4=1TNTTROPF 4L
Gem=)INTTUNeNaCwi SNHL
N-u!T:O:nﬂ[vrfayLaqrng
N=NTTROSO1H [F =EriYL AMINE
NeNTTENCOHN T =t=PIOPYLAMINE
PFMNTACW N~OPYFENDL
PLENDL.

RTS (P=CTHY{_ NMFXYL) PHTHALATE
2UITYL RFEN7YL PHATHALATE
DT=N=QTYL 2MTHALATE
NY=N=NCTYL PuTHALATE
NDYETAYL OHTHALATE
NIMETHYL SHTHALATE
AFN70(A4) ANT=RANCENE
REN70(A)YPYREMNFE

RENZ0 (R)FLUORANTHENE
RENTO(KYFLUNGANTHENE
CHRYSFNF

ACENAPHTHYLFAE
ANMTURALCENE
RENTU(GFT)PERYLENE
FLUNRFNF

PHENANTROENF
DIRFN7N(AsH) ANTHRACENE
INDFNN (192 3=CD)IPYRENE
PYRE NF
TETQACH! QRFOF THYLENE
TOLYENE ’
TOIFNLOENFTHYL ENE

VINYL C=LORRINF

ar.DaIN

DTELDOIN

CHLNRNANE

5.“""07

4e4V=NDF

4ol t=NNN
ALPHA=ENNNS 1| FanN
RETA=ENPOSIN_FaN
EMDASHLE AN SULFATF
EMOR N

PAGE

COMPOUND
TYPE

TV V0D UUUVUVUU UV DOV LIOD VD DUOUVUTV ULV DODVUDIVUUVUOVOODOLLTU



"§/24/83

A ]

EGLD COMPOUND
NUMBER

099
100
101
102
103
104
108
106
107
108
109
110
111
112
113
129
130
150
151
152
153
154
155
156
157
158
+ 159
160
161
162
163
164
165
166
167
168
169
170
172
173
174
175
176
177
178
179
180
181
182

USFPa FFRLUENT GUIDELINES DIVISION

FRACTION

<C<CDDP I IDNDVELCLCLCLCLCECC<PT<DBDII<CPTIDIDPIDIDVDLCPLPPpPL TV VV00TVVTVU0T090O

CAMPOLIND FrODE LISTING

COPOUND

END2IN ALDEWYNE
HFRPTACHL0OQ

HEPTACHLO® E®PNXIDE
ALPHA=8KC

dFTA=ARC

GAMMA=SR(C

DELTA=8=C

#CB=1247

PCHR=1254

PCB=1221

pCB=1232

PCl=124F

PCA=124N

PC8=101¢

TOXAPHENE

2+3¢7.8=-TCDD

XYLFNFS

PHENOL=NG6
PENTAFLUOROPHENOL
PENTAFLCURORBENZENE
TRIFLUORO=M=CRESOL
2+2=01FLUORCTETRACHLOROETKANE
2=FLUORCHBIPHENYL
1=FLUNRONAPHTHALENE
2-FLOUROPHENOL
2=FLUNKRCNAPHTHALENE
PYRIDINF=0NS

ANIL INE=DS
NARHTHALENE=DS
TOLUENE=DS
NITRQORENZENE=DS
2e2t'=NIFLUORORIPHENYL
BENZENE=D6
DECAFLUCRQOBIPHENYL
M=DTFLUQROBENZENE
METHYLENE C™LORIDE=-D2
lo1o2oE-TETPACHLODOETHANE-DZ
ETHYLRENZENE=N10

1¢2 DICKLOROETHANE =D&
2¢2 ODICHLOPRQOPANE=DS
CHLORQORBRENZENE=-DS

1e2 DICHLORORENZENE=D4
CHRYSENE D12

FLUORFNE D10
2=NITROEHENQL D&
DI=N=RUTYL=PHTHALATF=D4
4=FI_UORNANTIL INE
RRQOMOCHL OROMETHANE
2=89040=1=CHLOROPROPANE

PAGE

COmMPOUND
TYPE

H.«mmmmmmmmmmmmmmm-—-wmmmmmmmmmmmmmnnv-v'onnnv‘o‘o‘nU‘onv'n



n
N
N -
&
N
[+ 4
W

EGLD COmMPOUND
MUMBE R

1R3
20l
202
203
206
209
206
207
20R
209
210
211
212
213
214
21%
216
217
218
219
220
221
222
223
224
22%
226
227
22%
229
230
231
232
233
234
23S
236
237
238
239
240
241
262
243
244
245
266
267
248

WSFRA FRFIMFEMT GIUINFI THrES DTV TS [ 0N

FRACTTOM

C<C <K <CCIPITNICBDDIOPECCpCCDDIIPCPDPICICLCLCLCLESDPDSCPIDLCKCDLKKCCDIDK

CAMRMIND CANE | TST Jrils

CAPLIYN)

led=NTCE| NEIIUT S &
ACE  ADWTHFEMF «i)]1 N

ACOVLANTTLIL Fe]

"“‘76";6-”6

WENZ7INTAE=NS (] 5S=N3)
Ce=ON=Y3C TETRaC~LOQTYE

CU AANRFNZEME =15
1e264=TCICHI NINLENTFNE =13
~EY ACHL FPONACMIELF=]2CE
Ver=NICht NRNIET=ANyF=4
1:lsl=eTREICHILAOFTHANF=N]
“EXACHLOROET <A F=]=13C
1el=DTC=LOROIFT~aE=PeZe2=03
Joled=TRICH NONF THANF=]13CZ
lelele2«TET~aCHL OROFTHANE=NZ
CHLAINETHANE=NS

RIS (2=CFLNRIETRYL)=NA FTHER

2=CHR{ NACMAPHTHALFrMHE=DT
Pebeb=TEICHLOROFHENNL=3,5=02
4eCHLOIRC=I=METHY | PHENOL=2v6=D?
CHLNROFNRMr=]13C
2=CHLORCPHEMNL=3¢45¢h=04
1e2=NTCH. NRNAENTENF =D&
1:3=0ICRL0ORONIFNIEME=DG
1ed=DTCHLORNBENZEMNF=NG

33 =NTICHLNNIEMZININE=DG
lel=OTCRLOPNFTHYLENE=T?
1e2=NTCHIORIFTHYLFNF=[12
2eb=DTCHLORIPHENQ|. =3 ¢S4~=L3
1¢2=DIC=LNROOROPANE =D&
1e3=)TCRLNRNOBOPYLEME=1,42=0N2
2ea=DTIMFTHY| PHENNI =34S,4A=03
Ceba=DINTTRPOTOLUFHE=3+S+6=D3
2ob=NINTTRNTNLIENF =3
l1e2=NTPNFNYL_eN]h=HYNRATZINE
ETHYLOENZENF=N10

FI UNIANTHFESIE=N](
4=CHLORAPWE YL MHENY! =05 ETrER

FIS(2=CH1.n3NTSNLRNPYL) ETHERLI] D

MmETHYLENE CHILORIDE-N2
CeHiNmNMETHAIF=D3
HROMOMETmaME =N
“OQANFNOw=]3C

O NI YONUETHL4F =) 3C

PAGE

COmEB g
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DO 20—

~—

O0C0U0UO0OC0DUD0OD0OVUODDUODUOUCCUOOODJICITODTIOCIOTTCUCU



S/724787

EGLD COMPOUNG
NUMRFR

249
250
251
252
283
254
255
256
2s7
25R
259
260
26}
262
263
264
265
266
267
268
269
270
27
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

USFOa EFELIIENT GUINFLTNES NAIVISION

FoaCTION

-
-

0OV U000V VIUUCCC<C<DIIDDPDDODDDIVDNODIDDIDDIDDIODODP P DEDebPdL 0DDCCL

FORQIND CODE ILISTING

CN“P0UND

CHLNANDTaRNMAMETHANE~13C
wEEACHLFON= | ¢ 3=RIJTADIENE=13C4
=HEXACHLAPNCYCLUOPENTANDIENE=13C
[SOPHNBANE =]

NAPHTHALESME=DS
MTTR)AFEN7FNF=NS

P=NTIESNEHENDL=3¢4+5,H=Né .

4= TTOOEHENOL=2¢3¢Ss6=N4
Pets=TNTTIOPHENNL =F¢546=D2
Lo h=a)INTTRO=N=CRESH =-N2

N=NTTROSND IPWENYLAMINE=-DE

pFNTACH|nDOPHENnL-léCG
PHEOL="e3ebe¢5e5=D5
RIS (2=ETHYLHEXYL)PHTHALATE-D4

MT=N=RTYL PHTHALATE=04
OTeNe1CTYL PHTHALATE=04
DTETHYL PHTHALATE=3¢4¢546=04
DIMETHYL PHTHALATE=3949596~=04s
BRENTQ(A) ANTHOACENE=0OL2
WENZD(A)YPYRENE=D1? '

QENTO (R) FLIJUP ANTHENE=D12
RENZN(K)FLUNDANTHENE=D12
CHAYSFNF=N)2

ACEMAPHTHY| ENF=DS
ANT=CACFNF=D1N
HFEN7O)(GH])PEQYLEME=D]12
Fl_UnPFNI-'-o 10

PHENMANTURENE=D1O

CYRE E=N10

TFTRACHI OROETHYLENE=13C2
TALHEME=2e306e546=D5
1:1e2=TRICHLOROETHYLENE=13C2
VINYL=NT CHLORIDE

PAGE

COMPOUND
TYPE

O0U0VUTCO0UOCCIOO200000000DCIOIJ0COVUOCO00000000UTOCO0D 00000



5/24/82

A

EGLD COMPOUND
NUMBER

298
299
301
302
303
304
3os
306
307
308
309
1o
311
312
313
314
315
316
317
318
319
320
321
322
3a3
324
32s
326
327
328
329
330
331

332 -

333

334

33s

336

337
338
339
340
34)

342

343
344
345

347

USFPAa FFFLUENT GUTDELINES NIVISION

FRACTTON

CCKLC<CPIDIDPDD<ODIDpLLPLCLSCTIDIPCPPILCTLCLCLCLCLCTILCCDIILCLCDIPC<<<DBOUDD

' cOMPOUIND CONE LISTING

‘comPOUMD

ACENAPHTHENE

8CRYLONTTRILE

AFN7ENE

HEN7 IDINE

C8030N TFTRACHLOKTOF
CHLNRORENZENE
l1¢2¢4=TEICHLORORENZENE
HEXACHLOONBENZENE
1+2=DICHLOROETHANE
l1elel=TRICHLOROE THANE
HEX ACHLOROE THANE
1¢1=DTCRLOROETHANE
1:1¢2=TE8 ICHLOROE THANE
1ele2¢2=-TETRACHLOROETHANE
CHLORQETHANE

RIS (2=-C+LORODETHYL ) ETHER

2=CHLORONAPHTHALENE
2e6,6=TEICHLOROPHENOL
P=CHLORO=M=CRESOL
CHLOROFCRM
2=CHLOROPHENOL
192=-DICHLOROQENZENE
1¢3=DTCHLORORENZENE
1e4=DICFLORORENZENE
3¢30=NICHLORPORENZ IDINE
101=DICHLOROETHYLENE
1¢2-0ICHLOROETHYLENE
2+4=DTCHLOROPHENOL
1¢2=0ICHLOROPROP ANE
1+3=DIC*LOROPROPYLENE
2+46=DIMETHYLPHENOL
2+4=0DINITROTOLUENE
2+6=DINITROTOLUENE g
1e2=NDTPHENYLHYDRAZ INE
ETHYLRENZENE
FLORANTHENE

4=CHLOROPHENYL PHENYL ETHER

BIS (2=CHLORQISOPROPYL) ETHER

METHYLENE CHLORIDE
METHYL CHLORIDE
METHYL RROMINE
HROMCFNOM

PAGE

COMPUUND
TYPE
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5/24/83

EGLD COMPOUND
NUMBER

348
349
350
351
3s2
353
354
355
356
3s7
3se
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
3s1
382
383
384
-38%
386
387
388
389
390
351
392
363
394
365
396

Y

USEPA FFFLUENT GLIDELINES NIVISION

FRACTTON

000000V VCEC<L<<TODIPIDIDIIDTIDIDIDDPIDIPDIIIPIDOPLPP IO LPPEPPD IDDDIDICICC

CAMPOUNN cODE LISTING

COMPOUNMD

DICHLNROHRNMOMETHANE

CHLORND TH%NMOMETHANE
MHFXACHLORNATADIENE
NEXACHLMROCYCLOPENTADIENE
1SOPHORCNF

NAPHTHALFNE

NTTROBEN7ENE
2=NITQOEHENOL
4=NTTOQEMFNNL
2e4=DINITROPHENOL
446=DTNITPN=0~CRESOL

N=NTTROSODIPHENYLAMINE

PENTACHL OROPHENOL
PHENOL

BIS (2=FTHYLHEXYL] PHTHALATE

DI=N=RUTYL PHTHALATF
O01=N=0OCTYL PHTHALATE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
RENTO (A) ANTHRANCENE
BENZ7Q (AYPYRENE
8FN70(B) FLUORANTHENE
BEN70(K) FLUNOANTHENE
CHRYSENE !
ACENAPHTHYLENE
ANTHRACFNE
AENZO (G 1) PERYLENE
FLUNRENE
PHENANTKRENE

PYRENE !
TFTRACHLOROETHYLENE
TOLUENE
TRPICHLOQOETHYLENE

VINYL C=LORINE

PAGE

COMPOUND
TYPE
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"'5/24783

EGLD COMPOUNG
NUMRER

397
%98
399
500
501
502
S03
S04
505
506
507
S08
509
S1o0
S11
512
S13
S1s
515
S16
517
518
519
520
S21
522
523
S2s4
525
526
600
601
602
603
604
605
606
607
608
609
610
611
6le
613
614
61S
616
A17
618

USEPA EFFLUENT GUIDELINES NIVISION

FRACTTION
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TAB 3 - Quantitation Report Magnetic Tape Transmittal Form Description

The main purpose of the tape transmittal form is to ensure the complete and
correct data processing of a tape volume (reel). Depending upon the number of files
per volume at least one tape transmittal form must accompany each tape volume sent
to the Sample Control Center. Field descriptions are as follows.

Laboratory

Return Tape To

External Tape #

Tape Density

Block Size

Number of Files

Contact Person and Phone Number

File Position

The labocatory name,

The address to which the tape volume is to be
returned after processing by the SCC.

The tape number on the SCC supplied ex-
ternal tape label

Either 800 or 1600 bpi.
The number of bytes per block.

The number of Quantitation: report files on
the tape.

Who to contact at the laboratory, regarding
any difficulties in the processing of the tape
volume, and their phone number including
area code.

The relative file position of the Quantitation
Report File on the tape volume. The first
file on the tape has a relative file position of
l. The second file on the tape has a relative
file position of 2,



EPA Sample Number

Type

Fraction

Conc/Dilu

Date Analyzed

The 5 digit sample number assigned by the
SCC. N/A if not applicable.

The 3 position EGLD code signifying the
sample type. Required.

1 position code:

A = Acid

B = Base/Neutral

C 2 Combined Acid Base/Neutral
V = Volatile

P = Pesticide

N/A i not applicable.
The concentration or dilution ratio of the
sample fraction before analysis. N/A if not

applicable.,

The date of analysxs.



USEPA Effluent Guidelines Division Revision: A

Quantitation Report Magnetic Tape Transmittal Form Date: 3May83
Laboratory: External Tape #:
Return Tape To: Tape Density (BPI):

Block Size:

Number of Files:

Contact Person and Phone Number: ( ) -
File Position EPA Sample # Type Fraction Conc/Dilu Date Analyzed

The data recorded on this tape have been verified and are true and complete.

Date: Analyst: QA:




Quantitation Report Magnetic Tape Additional Files Transmittal Form

This form is only to be used when there are more than 14 quantitation report
files on a tape and it must be used with a Quantitation Report Magnetic Tape
Transmittal Form. As many Additional Files Transmittal Forms can be used to
accommodate all of the files on the tape. The field definitions are identical to those
on the Quantitation Report Magnetic Tape Transmittal Form.



Appendix E

EGD Data Elements

Following is a brief description of each data element which is to be stored in the
EGD data base. The originating source for the data element is also given. The
complete specification for each data element and an example of its use are given on a

separate page following this summary.

Amount — The quantitative measurement of the compound determined by GC or
GC/MS analysis. The amount is computed for the compound using the referenced
internal standard or isotopic diluent and is multiplied by the concentration or
dilution factor to yield final solution concentrations in ug/L.

Amount (Library) — The reference amount in the standard and the amount on

which quantitation is based.

Bottle Number — A numeric code which uniquely identifies the bottles used for a

particular sample.

Carrier Gas Flow Rate — The volumetric (volume/time) rate of flow of the

carrier gas in the gas chromatograph, or the linear gas velocity (distance/time)
-when a capillary column is used.

Column Final Hold — The final temperature of the gas chromatograph column

and the length of time that it was held.

Column Initial Hold — The initial temperature of the gas chromatograph column

and the length of time that it was held.

Column_Inside Diameter — The internal diameter of the gas chromatograph

column.



Column Length — The length of the gas chromatograph column.

Column Temperature Program — The change in column temperature with respect
to time giving the initial and final column temperatures.

Compound Comment Code — A coded value for any optional text that may be
associated with each compound.

Compound Name — The name of the compound determined. The compound name
corresponds to the EGD compound number, as given in the "USEPA Effluent
Guidelines Division Compound Code Listing."

Compound Number — A numerical code which uniquely identifies each unique
chemical compound, as given in the "Effluent Guidelines Division Compound

Code Listing."

Compound Order Number — A numerical code that establishes the order of
compound determination by the GC/MS. The code is used on the Quantitation

Report to match segments of the compound data within the report.
Compound Type — A coded value which identifies a chemical compound as a
priority pollutant (P), or surrogate (S), internal standard (I), or isotopic dilutent

(D).

Concentration/Dilution Factor — The ratio of the volume of sample extracted or

diluted to the volume analyzed.

Date Analyzed — The date that the sample fraction was analyzed by the

laboratory.

Date Extracted — The date that the laboratory extracted the sample for analysis.




Date Sampled — The date the sample was taken by the field sampler.

Episode Comment Code — A coded value for comments associated with an

episode.

Episode Number — The SCC assigned identification code with designates the

specific sampling trip.

Fraction — A coded value which designates the compound as either an acid,
base/neutral, volatile, pesticide or dioxin.

Fraction Comment Code — A coded value for any optional text that may be

associated with each fraction.

Industrial Category Code — The classification of the industrial processes per-
formed by the plant where a sample was taken.

Instrument — A coded value assigned by the laboratory that uniquely identifies
each GC/MS instrument within a laboratory. All Calibration, Precision and
Recovery, Standards and Blank Quantitation files will be tracked by this
instrument number within Laboratory. Changing of this instrument number by
the laboratory- would necessitate the submittal of new calibration and other
initial QA runs by the laboratory.

Laboratory — A numerigal code used to identify the specific laboratory where
the sample was analyzed.

Mass to Charge Ratio — Designates the quantitation ion. Abreviated as M/Z or
M/E.

Method — A coded value which uniquely identifies the method protocol that was
followed during analysis.



Peak Area — The area beneath the peak of a mass chromatogram. The peak area
is proportional to the amount of the detected compound at an observed mass to
charge ratio. It is used to compute the concentration of the compound present in
the sample,

PH Level — The negative logarithm of the effective hydrogen ion concentration
as expressed in grain equivalents per liter.

Plant Code — A numerical code used to distinguish specific plants which have
" been sampled.

Proprietary Indicator — A coded value which designates whether or not the

analysis data from a sample is'proprietary. Also indicates that confidentiality
papers have been signed.

Quantitation Report Type — A coded value that uniquely identifies the particular

type of quantitation report that is being submitted.

Reference Compound — A numeric code that is used as a pointer to the internal

standard or isotopic diluent within a quantitation report.

Relative Retention Time — The quotient of the retention time of a compound

divided by its internal standard or isotopic diluent.

Relative Retention Time (Library) — The relative retention time stored in the

library. The value is based on the analysis of a standard containing both
compounds,

Response Factor — The ratio between the response for the sample and a response

for a standard under identical analytical conditions.

Response Factor (Library) — The response factor stored in the library. The value
is determined from analysis of a standard.




Retention Time — The time it takes the identified compound to elute from the

gas chromatograph.

Retention Time (Library) — The known time it takes an identified compound to

elute from the gas chromatograph. The time is determined from analysis of a
standard. '

Sample Comment Code — A coded value for any optional text that may be

associated with each sample.

Sample Number — The SCC assigned identification code which identiﬁes the indi-

vidual samples.

Sample Point (Site) — The specific point within an industrial wastestream where

a sample was taken.

Sample Point Flow — The flow rate at the point at which the sample was taken.

Value is recorded from a flow meter or other flow measuring device.
Sample Type — A coded value which describes the type of sample.

Scan Number — Gives the scan at which the compound was detected by the mass
spectrometer.

Shift — The scheduled period of operation of the GC/MS instrument. Operation
is divided into three shifts/day. ’

Time Analyzed — The time that the sample fraction was analyzed by the
laboratory.

Unit of Measure — The unit of measurement for the amount.

The following chart shows the source of each data element.



SUMMARY OF DATA SOURCES FOR COLLECTION
OF ORGANIC PRIORITY POLLUTANT DATA

COLLECTION SOURCE

, T’R? LAB>

DATA FIELD SAMTRAC™ LC TAPE GENERATED

Amount

Amount (Library)
Bottle Number

Carrier Gas Flow Rate
Column Final Hold
Column Initial Hold
Column Inside Diameter
Column Length

X X X X X X X X X

Column Temperature Program
Compound Comment Code X
Compound Name X

b

Compound Number

x

Compound Reference Number
Compound Type X

x

Concentration/Dilution Factor
Date Analyzed

Date Extracted X
Date Sampled
Episode Comment Codes X
Episode Number X

Fraction X
Fraction Comment Code X
Industrial Category Code X

Instrument X

b

x

Laboratory X

(1)  SAMTRAC - Computerized logistics system at the Sample Control Center.
(2) TR LC - Traffic Reports and Lab Chronicles.

(3) Quantitation Reports on magnetic tape received from analytical laboratories.



SUMMARY OF DATA SOURCES FOR COLLECTION
OF ORGANIC PRIORITY POLLUTANT DATA

COLLECTION SOURCE

. TR? LAB’

DATA FIELD SAMTRAC" LC TAPE GENERATED

>

Mass to Charge Ratio
Method

Peak Area X
PH Level X

Plant Code X

Proprietary Indicator X

>

Quantitation Report Type
Reference Compound

Relative Retention Time

Relative Retention Time (Library)
Response Factor

Response Factor (Library)
Retention Time

XXX X X X X X

Retention Time (Library)

Sample Comment Code

Sample Number X
Sample Point (Site)

Sample Point Flow

X XK X X
x

Sample Type
Scan Number
Shift

Time Analyzed
Unit of Measure

X X X X X

(1) SAMTRAC - Computerized logistics system at the Sample Control Center.
(2) TR LC - Traffic Reports and Lab Chronicles.
(3) Quantitation Reports on magnetic tape received from analytical laboratories.



NOTES ON TYPE/LENGTH DESCRIPTION

The Type/Length Description for each EGD Data Element represents how each
data field is stored internally in the computer or how each data field is represented on

the quantitation report.

TYPES:
Z - Numeric data only - leading zeroes not printed.
9 - Numeric data only - zeroes printed.
X - Alpha numeric data.
v - Implied decimal point.
. - Explicit decimal point.
LENGTH:

(N) Where N is a positive integer value from 1 to 255, gives the number of data
positions allocated internally by the computer to store this portion of the
data field.

EXAMPLES:

Example 1.  %7)V9(3)

9 - Numeric data.
(7)+(3) - 10 data positions allocated.
v - Implied decimal point after 3rd position from the right.

Can also be expressed as 9999999vV999.

The number 1,130.31 would be stored internally under this Type/Length des-

cription as:

‘0001130310



NOTES ON TYPE/LENGTH DESCRIPTION (CONT.)

The computer program would also know that there is a decimal point implied
between '0001130' and '310".

Example 2.  X(6)

X - Alphanumeric data.
6) - 6 data positions allocated.

Can also be expressed as XXXX.

The field 'EPAI' would be stored internally or printed as:

'EPAL'
Example 3. 2ZZZ7279.999
- Numeric data - zeroes not printed.
9 - Numeric data - zeroes printed.

. - Explicit decimial point printed.
6 (Z's) + 4 (9's) + 1 (.) = 11 data positions allowed.

The fieid '0000023010' would be printed as:

' 23.010Q



ELEMENT NAME: AMOUNT

Definition: The quantitative measurement of the compound determined by GC or
GC/MS analysis. The amount is computed for the compound using the referenced
internal standard or isotopic diluent and is multiplied by the concentration or dilution

factor to yield fina! solution concentration in ug/L.

Input Type/Length
Quantitation Report ZZZZZ9.999
As Stored Internally H7)VH3)
Unit of Measure

Ug/L
Edit Criteria:

Range: 10.000-999,999.999 ug/L

Examples:

Volatiles: Concentration (AMOUNT) is reported on quantitation report in ug/l; if
sample is diluted to bring a pollutant within the analytical range of the
instrument, the concentration is multiplied by the dilution factor. For example,
a concentration of 60 ug/l from analysis of a sample which has been diluted 1:10

results in a final concentration of 600 ug/l.

Semi-volatiles: Concentration (AMOUNT) is reported on quantitation report in
ug/ml; sample is assumed concentrated by a factor of 1000 (concentration factor
1000:1), based on extraction of 1.00 liter of sample and a final extract volume of
1.0 ml. I extract is diluted to bring the concentration of a pollutant within
calibration range of the instrument, the concentration factor is reduced by the
amount of the dilution. For example, if the extract is diluted 1:10, the
concentration factor becomes 100:1 (1000:10 = 100:1).



ELEMENT NAME: AMOUNT (LIBRARY)

Definition: The reference amount in the standard and the amount on which quanti-
tation is based.

Input Type/Length
Quantitation Report 222229.99
As Stored Internally ) H7IVI(3)

Unit of Measure

The amount is reported as a pure number but must always be accompanied by a
UNIT. See UNIT.

Edit Criteria:
Range: 1.000 - 1000.000 ug/L

Examples: See AMOUNT.



ELEMENT NAME: BOTTLE NUMBER

Definitiont A numeric code which uniquely identifies the bottles used for a particular
sample. Used as a suffix to the SAMPLE NUMBER.

Input Type/Length
Quantitation Report X(2)
As Stored Internally X(2)

Unit of Measure

Each.

Edit Criteria:

Range 01-99.

Example: See SAMPLE NUMBER.



ELEMENT NAME: CARRIER GAS FLOW RATE

Definition: The volumetric (volume/time) rate of flow of the carrier gas in the gas
chromatograph for packed columns, or the linear gas velocity (distance/time) for

capillary columns.

Input Type/Length
Quantitation Report X(9)
As Stored Internally X(9)

Unit of Measure

Volatiles (packed column): ML/Min
Semi-volatiles (capillary column): CM/Sec

Edit Criteria:

Ranges: Volatiles: 20-40 mL/min; Semi Volatiles: 20-60 cm/sec;
Dioxin: 20-60 cm/sec



ELEMENT NAME: COLUMN FINAL HOLD

Definition: The final temperature of the gas chromatograph column and the length of

time that it was held.

Input Type/Length
Quantitation Report X(7)
As Stored Internally X(7)

Unit of Measure
Time: minutes
Temperature: degrees Celsius
Units are understood and not reported.
Edit Criteria:
Format: Hold @ temperature ie XXX@XXX

Example: 15 @ 280 means that the column was held for 15 minutes.



ELEMENT NAME: COLUMN INITIAL HOLD

Definition: The initial temperature of the gas chromatograph column and the length
of time that it was held.

Input Type/Length
Quantitation Report X(7)

As Stored Internally X(7)
Unit of Measure

Time: minutes

Temperature: degrees Celsius

Units are understood and not reported.
Edit Criteria:
1. Format: Hold @ Temp ie XXX@XXX

2.  Temperature Ranges: Volatiles: 25-50°C; Semi Volatiles: 25-35°C

Example: See COLUMN FINAL HOLD.



ELEMENT NAME: COLUMN INSIDE DIAMETER

Definition: The internal diameter of the gas chromatograph column.

Input Type/Length
Quantitation Report X(6)
As Stored Internally X(6)

Unit of Measure

Millimeter (MM)

Edit Criteria:

Ranges: Volatiles: l-3mm; Semi-Volatiles: 0.2-0.35 mm;
Dioxin: 0.2-0.35 mm



ELEMENT NAME: COLUMN LENGTH

Definition: The length of the gas chromatograph column.

Input Type/Length
Quantitation Report X(6)
As Stored Internally X(6)

Unit of Measure

Meters (M)

Edit Criteria:

Ranges: Volatiles: 2.8-3.1 m; Semi-Volatiles: 25-35 m;
Dioxin: 25-65 m



ELEMENT NAME: COLUMN TEMPERATURE PROGRAM

Definition: The change in column temperature with respect to time giving the initial

and final column temperatures.

Input Type/Length
Quantitation Report X(10)
As Stored Internally X(10)

Unit of Measure
Initial temperature: degrees Celsius
Final temperature: degrees Celsius
Rate: degrees Celsius per minute
Units are understood and not reported.
Edit Criteria:
1. Format: Initial Temp - Final Temp @ Temp Program rate ie XXX-XXX @ XX
2. Range: 1.5-8.5°C/min

Examples:

45-220 @ 8
30-280 @ 8



ELEMENT NAME: COMPOUND COMMENT CODE

Definition: A coded value for any optional text that may be associated with each

compound.

Input Type/Length
Traffic Report X(4)
Laboratory Chronicles
As Stored Internally X(4)
Unit of Measure

N/A
Edit Criteria:

Must be a valid code in the compound comment code table. Range C001-C999.

See attached Compound Comment Code Table for valid codes.
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COMPOUND LEVEL COMMENT CODE TABLE

CODE

cool
coo2
coo3
Coo4
cogos
coas
coo7
caos
coo09
Col0
coil
co1lz
col3
COl4
€c015
Co1lé6
co17
cg1is
co1l9
cg20
coz2l
Co22
cgesl
C024
€025
C026
Co27
coes
Coz9
co3o0
co3l
co32
co33
Co34
Co35
Ca36
CG37
cao3s
Co39
Co40
coeal
€042
Coe43
CO44
CQ45
CQ4é
ca47
€048

C049
cos0

DESCRIPTION

COMBINATION OF 2 PCB'S

DATA FROM B/N FRACTION

BELOW VALID CALIBR.RANGE:NOTE CONC. FACTOR
ACID ANALYZED IN B/N FRACTION

NATURALLY GCCUR. CPD. INADVERT. SPIKED IN
QUANTITATED BY ISOTOPE DILUTION

1:5000 DILUTION

55.4 UG FOUND IN BLANK

5.92 UG FOUND IN BLANK

52.8 UG FOUND IN BLANK

33.0 UG FOUND IN BLANK

5.1 UG FOUND IN BLANK

11.8 UG FOUND IN BLANK

13.1 UG FOUND IN BLANK

SEVERE INTERFERENCES

INTERFERENCES

5.0 UG FOUND IN BLANK

3.02 UG FOUND IN BLANK

8.24 UG FOUND IN BLANK

COMMON LAB CONTAMINANT(METHYLENE CHLORIDE)
SLIGHT EMULSION PRESENT IN ACID CPDS.
UNCONFIRMED

4PPB FOUND IN BLANK

8PPB FOUND IN BLANK

S5PPB FOUND IN BLANK

USED Ms2 86

225,227 DATA COMBIN COMPLX INTEGRATION
DISC ERROR-DATA LOST FROM FILE

272,276 DATA AVG'D

278,281 DATA AVG'D

USED M/2 144

PEAK OVERLAP, USE 2ND ION

USED CUMM. RF AVG

ACTUALLY SPIKED AT 10 PPB; RESULTS NORMALIZED TO 20
ACTUAL SPIKE 50 PPB; RESULTS NORMALIZED TO 100
218,265 INTEGRATION PROBLEM-OVERLAP

16 PPM FOUND IN FIELD BLANK-11084 (EP 806)
POOR INTEGRATION IN REGION OF 218,225,227
29 PPH FOUND IN TRIP BLANK - EP 803

175000 DILUTIONS AFTER SUBTRACT 12 PCENT AS BKGD
BUTYL BENZYL PHTHALATE SEEN AT 13 PPB
BUTYL BENZYL PHTHALATE SEEN AT 11 PPB
BUTYL BENZYL PHTHALATE SEEN AT 8 PPB

2.5 PPB FOUND IN LAB BLANK

2.7 PPB FOUND IN LAB BLANK

2.1 PPB FOUND IN LAB BLANK

NOT MEASURED

BACKGROUND OVERLAP PREVENTS INTEGRATION

HIGH CONTAMINATION CAUSED POOR CHARACTERIZATION
NOT MEASURED DUE TO FILE ERROR
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COMPOUND LEVEL COMMENT CODE TABLE

CODE

Co051
€052
C053
C054
C055
€056
Co57
c0538
Cco059
Co060
Co61
Cc062
Co63
CQ64
C065
€066
Co67

DESCRIPTION

JUST AT DETECTION LIMIT

PEAK OVERLAP, POOR INTEGRATION

POOR COMPUTER INTEGRATION

PNA'S AT BKGD LEVEL, GEN. DET'N LIM. BETWN 2-3
RECOVERY NOT QUANTIFIABLE, HEAVY PHENOLIC OVERLAP
HEAVY OVERLAP MAY BE IN EFFECT

1100 DILUTION

ISOTOPES COULDN'T BE USED FOR QUANTIFICATION

POOR INTEGRAT. OF LBLED COMDS CAUSED BY SATUR. PEAKS
POOR INTEGRATION IN REGION

ACTUAL SPIKE 80-NORMALIZED TO 100

AVERAGE OF COMPOUNDS 272 AND 276 -
AVERAGE OF COMPOUNDS 278 AND 281

SPIKED WITH TWO ACID SURROGATES

ACTUAL SPIKE S50-NORMALIZED TO 100

DETECTION LIMIT APPROX. 50 UG/L

AVERAGE OF COMPOUNDS 225 AND 227



ELEMENT NAME: ~ COMPOUND NAME

Definition: The name of the compound determined. The compound name corresponds

to the EGD compound number.

Input Type/Length
Quantitation Report X(30)
As Stored Internally X(30)

Unit of Measure

N/A

Edit Criteria:

See attached EGLD Compound Table for valid names. -

Examples:

BROMOFORM
1,2-DICHLORBENZENE-D4



ELEMENT NAME:

COMPOUND NUMBER

Definition: A numerical code which uniquely identifies each unique chemical com-

pound.

Input

Quantitation Report
As Stored Internally

Unit of Measure

N/A

Edit Criteria:

Type/Length

9(3)
9(3) .

Must be one of the following codes:

001-129

130-199
200-299

300-399
400-429

500-599

600-699

700-799

800-829

Priority Pollutants quantitated by internal or external stan-
dard.

Miscellaneous surrogates and internal standards.

Priority Pollutant labeled compounds (isotopes) quantitated by
internal or external standard.

Priority Pollutants quantitated by isotope dilution.

Labeled compounds (isotopes) quantitated by internal or ex-
ternal standard.

Syn Fuel specific and Appendix C compounds quantitated by
internal or external standard.

Syn Fuel specific and Appendix C labeled compounds (isotopes)
quantitated by internal or external standard.

Syn Fuel specific and Appendix C compounds quantitated by
isotope dilution.

Pollutants 100-129 quantitated by isotope dilution.

See attached EGLD Compount Table.



2709784

EGLD COMPOUND
NUMBER

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
062
043
0644
045
046
0647

0468
049

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

 CCC<C LS <CT WO <DIWIPrCL<P<CTIIIIP AP PUOCTCCCC< V<D< <<<D

COMPOUND CODE LISTING

COMPOUND

ACENAPHTHENE

ACROLEIN

ACRYLONITRILE

BENZENE

BENZIDINE

CARBON TETRACHLORIDE
CHLOROBENZENE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBENZENE
1,2-DICHLORCETHANE
1,1,1-TRICHLOROETHANE
HEXACHLOROETHANE
1,1-DICHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
CHLOROETHANE

BIS (CHLOROMETHYL) ETHER (NR)
BIS(2-CHLOROETHYL)ETHER
2-CHLOROETHYLVINYL. ETHER
2-CHLORONAPHTHALENE
2,4,6-TRICHLOROPHENOL
4-CHLORO-3-METHYLPHENGL
CHLOROFORM

2-CHLOROPHENOL
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3"-DICHLOROBENZIDINE
1,1-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
2,4-DICHLOROPHENOL
1,2-DICHLOROPROPANE
T-1,3-DICHLOROPROPENE
2,4-DIMETHYLPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
1,2-DIPHENYLHYDRAZINE
ETHYLBENZENE

FLUORANTHENE
4-CHLOROPHENYL PHENYL ETHER
4-BROMOPHENYL PHENYL ETHER
BIS (2-CHLOROISOPROPYL) ETHER
BIS (2-CHLOROETHOXY) METHANE
METHYLENE CHLORIDE
CHLOROMETHANE

BROMOMETHANE

BROMOFORM

BROMODICHLOROMETHANE
TRICHLOROFLUORGOMETHANE (NR)

PAGE

COMPOUND
TYPE
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2709784

EGLD COMPQUND
NUMBER

099
100
101
102
103
104
105
106
107
108
109
110
A 111
112
113
129
130
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
172
173
174
175
176
177
178
179
180

181
182

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

<CCKVWPOPIRCCLC<LKCKLCKCCTOIPCODPDOII>PODRLCIP<PPCTUOVTOYUVUUYUTUUVTUVUTYOU

COMPOUND CODE LISTING

COMPOUND

ENDRIN ALDEHYDE
HEPTACHLOR

HEPTACHLOR EPOXIDE
ALPHA-BHC

BETA-BHC

GAMMA-BHC

DELTA-BHC"

PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

TOXAPHENE
2,3,7,8-TCDD

XYLENES

PHENOL-D6
PENTAFLUOROPHENOCL
PENTAFLOUROBENZENE
TRIFLUORO-M-CRESOL
2,2-DIFLUOROTETRACHLOROETHANE
2-FLUOROBIPHENYL
1-FLUORONAPHTHALENE
2-FLOURGPHENOL
2-FLUORONAPHTHALENE
PYRIDINE-DS
ANILINE-DS
NAPHTHALENE-DS8
TOLUENE-D8
NITROBENZENE-DS
2,2"-DIFLUOROBIPHENYL
BENZENE-D6
DECAFLUOROBIPHENYL
M-DIFLUOROBENZENE
METHYLENE CHLORIDE-D2
1,1,2,2-TETRACHLOROETHANE=-D?2
ETHYLBENZENE-D10

1,2 DICHLOROETHANE-D4G
2,2 DICHLOPROPANE-DS6
CHLOROBENZENE-DS

1,2 DICHLOROBENZENE-D4
CHRYSENE D12

FLUORENE D10
2-NITROPHENOL D4
DI-N-BUTYL-PHTHALATE-D4
4-FLUOROANILINE

BROMOCHLOROMETHANE
2-BROMO-1-CHLOROPROPANE

PAGE

COMPOUND
TYPE



2709/84

EGLD COMPOUND
NUMBER

050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096

097
098

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

VU VUV VIV VU0 <C<ODOTOoDOoooooooOomoOoOo>>»000>>P>000000CCC

COMPOUND CODE LISTING

COMPOUND

DICHLORODIFLUOROMETHANE (NR)
DIBROMOCHLOROMETHANE
HEXACHLORO-1,3~BUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPHORONE

NAPHTHALENE

NITROBENZENE
2-NITROPHENOL
4-NITROPHENOL
2,4~DINITROPHENOL
2-METHYL=-4, 6-DINITROPHENOL
N-NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
N-NITROSODI-N-PROPYLAMINE
PENTACHLOROPHENOL

PHENOL

BIS (2-ETHYLHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
BENZOCA)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUGRANTHENE
BENZO(K)FLUORANTHENE
CHRYSENE

ACENAPHTHYLENE

ANTHRACENE
BENZO(GHI)PERYLENE
FLUORENE

PHENANTHRENE
DIBENZO(CA,H)ANTHRACENE
INDENOC(1,2,3-CD)PYRENE
PYRENE

TETRACHLOROETHENE

TOLUENE

TRICHLOROETHENE

VINYL CHLORIDE

ALDRIN

DIELDRIN

CHLORDANE

4,64'-DDT

4,4'-DDE

4,4'-DDD

ALPHA-ENDOSULFAN
BETA-ENDOSULFAN

ENDOSULFAN SULFATE
ENDRIN

PAGE

COMPOUND
TYPE
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2



2709784

EGLD COMPOUND
NUMBER

248
249
250
251
252
253
254
255
256
257
258
259
260
, 261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

295
296

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

VUV V0V TV VKK CTDrowoowoowrooodooooo>»>>000>»P>PP00000<<<<

COMPOUND CODE LISTING

COMPOUND

BROMODICHLOROMETHANE=13C

DIBROMOCHLOROMETHANE-13C
HEXACHLORO-1,3-BUTADIENE-13Cé4
HEXACHLOROCYCLOPENTADIENE-13Cé4
ISOPHORGONE-DS8

NAPHTHALENE-DS

NITROBENZENE-DS
2-N1TROPHENOL-3,4,5,6-D4
Q—NITROPHENOL‘21395D6‘D4
2,4-DINITROPHENOL-3,5,6-D3
2-METHYL-4,6-DINITROPHENOL-D2

N-NITROSODIPHENYLAMINE-D6

PENTACHLOROPHENOL-13C56
PHENOL-2,3,4,5,6-D5
BIS(2-ETHYLHEXYL)PHTHALATE-D4

DI-N-BUTYL PHTHALATE-D4
DI-N-0CTYL PHTHALATE-D4
DIETHYL PHTHALATE-3,4,5,6-D4%
DIMETHYL PHTHALATE-3,4,5,6-D4
BENZOCA)ANTHRACENE-D12
BENZO(A)PYRENE~-D12
BENZO(B)FLUORANTHENE-D12
BENZO(K)FLUORANTHENE-D12
CHRYSENE-D12
ACENAPHTHYLENE-D8
ANTHRACENE-D10
BENZO(GHI)PERYLENE-D12
FLUORENE-DI1O
PHENANTHRENE-D10O

PYRENE-D10O
TETRACHLOROETHENE-1,2-13C2
TOLUENE-2,3,4,5,6-D5
TRICHLORGETHENE-13C2

VINYL CHLORIDE-D3

PAGE

COMPOUND
TYPE
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2709784

EGLD COMPOUND
NUMBER

183
184
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
261
242
243
2644
245

246
247

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

CCCC<CPTTOOICTIOT PP CCPCLC<PTOOIIPCPIPICCCCCCAPYCCDTDCCDC<C<C<DO<C

COMPOUND CODE LISTING

COMPOUND

1,4-DICHLOROBUTANE
2,3,7,8-TCDD-37CL4
ACENAPHTHENE-D10

ACRYLONITRILE-D3

BENZENE-D6

BENZIDINE (RINGS-D8)

CARBON TETRACHLORIDE-13C
CHLOROBENZENE-D5
1,2,4-TRICHLOROBENZENE~D3
HEXACHLOROBENZENE-13Cé
1,2-DICHLORGETHANE-D4
1,1,1-TRICHLOROETHANE-D3
HEXACHLOROETHANE~1-13C
1,1-DICHLOROETHANE-2,2,2~-D3
1,1,2-TRICHLOROETHANE-13C2
1,1,2,2-TETRACHLOROETHANE-D2
CHLOROETHANE-DS

BIS(2-CHLOROETHYL)ETHER-DS8

2-CHLORONAPHTHALENE-D7
2:4,6-TRICHLOROPHENOL-3,5-D2
4-CHLORO-3-METHYLPHENOL-2,6-D2
CHLOROFORM-13C
2-CHLOROPHENOL-3,4,5,6-D4
1,2-DICHLOROBENZENE-D4G
173-DICHLOROBENZENE-D4
1,4-DICHLOROBENZENE~-D4
3,3"-DICHLOROBENZIDINE-DS6
1,1-DICHLOROETHENE-D2
TRANS-1,2-DICHLOROETHENE-D?2
2,4-DICHLOROPHENOL-3,5,6~D3
1,2-DICHLOROPROPANE-DG
T-1,3-DICHLOROPROPENE-1,2-D2
2,4-DIMETHYLPHENOL-3,5,6~-D3
2,4-DINITROTOLUENE-3,5,6-D3
2,6-DINITROTOLUENE-A,A,A-D3
1,2-DIPHENYL-D10-HYDRAZINE
ETHYLBENZENE-DI10
FLUODRANTHENE-D10
4-CHLOROPHENYL PHENYL-D5 ETHER

BIS(2-CHLOROISOPROPYL)ETHERD1?2

METHYLENE CHLORIDE-D2
CHLOROMETHANE-D3

BROMOMETHANE-D3
BROMOFORM-13C

PAGE

COMPOUND
TYPE
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2709784

EGLD COMPGUND
NUMBER

347
348
349
350
351
352
353
354
355
356
357
358
359
360
36l
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393

394
395

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

VTV VUV VIV VCC<<PUODOOIIIID OO OEOEPP>»POCE>>P>PR0HOHECSCCC

COMPOUND CODE LISTING

COMPOUND

BROMOFORM
BROMODICHLQROMETHANE

\

DIBRCMOCHLOROMETHANE
HEXACHLORO-1,3-BUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPHORONE

NAPHTHALENE

NITROBENZENE

2-NITROPHENOL
4-NITROPHENOL
2,4-DINITROPHENOL
2-METHYL~-4,6-DINITROPHENOL

N-NITROSODIPHENYLAMINE

PENTACHLOROPHENOL
PHENOL
BIS (2-ETHYLHEXYL) PHTHALATE

DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
BENZOCA)ANTHRACENE
BENZOCA)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CHRYSENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(GHI)PERYLENE
FLUORENE
PHENANTHRENE

PYRENE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE

PAGE

COMPOUND
TYPE
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2709784

EGLD COMPOUND
NUMBER

297
298
299
3ol

302.

303
304
305
306
307
308
309
310
311
312
313
3la
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344

345
346

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

<< <KV PLCILCPL<JTOTOITOPCPPIRPOCAPCCCCCDDCCTICC<T<<<TUUO

COMPOUND CODE LISTING

COMPOUND

ACENAPHTHENE

ACRYLONITRILE

BENZENE

BENZIDINE )

CARBON TETRACHLORIDE
CHLOROBENZENE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBENZENE
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
HEXACHLOROETHANE
1,1-DICHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
CHLOROETHANE

BIS(2-CHLOROETHYL)ETHER

2~CHLORONAPHTHALENE
2+4,6-TRICHLOROPHENOL
4-CHLORO-3-METHYLPHENOL
CHLOROFORM
2-CHLOROPHENDL
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3'"-DICHLOROBENZIDINE
1,1-DICHLORQETHENE
TRANS-1,2-DICHLORCETHENE
2,4-DICHLORQPHENOL
1,2-DICHLOROPROPANE
T-1,3~-DICHLOROPROPENE
2,4-DIMETHYLPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
1,2-DIPHENYLHYDRAZINE
ETHYLBENZENE

FLUORANTHENE
4-CHLOROPHENYL PHENYL ETHER

BIS (2-CHLOROISOPROPYL) ETHER

METHYLENE CHLORIDE

CHLOROMETHANE
BROMOMETHANE

PAGE

COMPOUND
TYPE
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2709784

EGLD COMPOUND
NUMBER

396
397
398
399
429
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
600
601
602
603
604
605
606
607
608
609
610
611
612
613
6la

615
616

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

C<C<CPPDUDDODUDWIIODODDP>P>PO0000R000000<<<OTO00D00O0UDDODEOE»>IF»0TVTOTO

COMPOUND CODE LISTING

COMPOUND

2,3,7,8-TCDD-13C12
BENZOIC ACID

HEXANOIC ACID
2-NAPHTHYLAMINE
2-METHYLPYRIDINE
DIBENZOTHIOPHENE
DIBENZOFURAN
N-DODECANE (N-Cl2)
DIPHENYLAMINE
DIPHENYL ETHER
ALPHA-TERPINEOL
STYRENE '
DI-N-BUTYL AMINE
BIPHENYL

P~CYMENE

2-BUTANONE (MEK)
DIETHYL ETHER

ACETONE

N-DECANE (N-C10)
N-TETRADECANE (N-C14)
N-HEXADECANE (N-C16)
N-OCTADECANE (N-C18)
N-EICOSANE (N-C20)
N-DOCOSANE (N-C22)
N-TETRACOSANE (N-C24)
N-HEXACOSANE (N-C26)
N-OCTACOSANE (N-C28)
N-TRIACONTANE (N-C30)
BENZOIC-D5 ACID
HEXANOIC ACID-D11
2-NAPHTHYLAMINE-D?7
2-METHYLPYRIDINE-D?7
DIBENZOTHIOPHENE-DS8
DIBENZOFURAN-DS8
N-DODECANE-D26 (N-Cl12)
DIPHENYLAMINE-D10
DIPHENYL ETHER-D10
ALPHA-TERPINEOL-D3
STYRENE-2,3,4,5,6-D5
DI-N-BUTYL AMINE-D18
BIPHENYL-D10O
P-CYMENE-Dl4a
2-BUTANONE-4,4,4~-D3 (MEK)

DIETHYL ETHER-DI10O
ACETONE-D6

PAGE

COMPOUND
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2709784

EGLD COMPOUND
NUMBER

617
618
619
620
621
622
623
624
625
626
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721

722 ’

723
724
725
726
829

USEPA EFFLUENT GUIDELINES DIVISION

FRACTION

Do oowoldooow<<<POoooooooodo>>00000000oo

COMPOUND CODE LISTING

COMPOUND

N-DECANE-D22 (N-C10)
N-HEXADECANE-D34 (N-Cl1$6)
N-EICOSANE-D42 (N-C20)

N-TETRACOSANE-DS0 (N-C24)

N-TRIACONTANE-D62 (N-C30)

BENZOIC ACID
HEXANQIC ACID
2-NAPHTHYLAMINE
2-METHYLPYRIDINE
DIBENZOTHIOPHENE
DIBENZOFURAN
N-DODECANE (N-C12)
DIPHENYLAMINE
DIPHENYL ETHER
ALPHA-TERPINEOL
STYRENE
DI-N-BUTYL AMINE
BIPHENYL
P-CYMENE
2-BUTANONE (MEK)
DIETHYL ETHER
ACETONE

N-DECANE (N-Cl10)

N-HEXADECANE (N-C16)

N-EICOSANE (N-C20)

N-TETRACOSANE (N-C24)

N-TRIACONTANE (N-C30)

2,3,7,8-TCDD

430 RECORDS PRINTED

PAGE

COMPQOUND
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ELEMENT NAME: COMPOUND ORDER NUMBER

Definition: A numerical code that establishes the order of compound determination
by the GC/MS. _The code is used on the Quantitation Report to match the segments of
compound data within the report.

Input Type/Length
Quantitation Report ' 9(3)
As Stored Internally 9%(3)
Unit of Measure

N/A
Edit Criteria:

Range: 001-250



ELEMENT NAME: COMPOUND TYPE

Definition: A coded value which identifies a chemical compound as a priority

pollutant or surrogate.

Input Type/Length
Generated Based on Compound Number X(1)
As Stored Internally X(1)

Unit of Measure -

N/A

Edit Criteria:

Must be one of the following codes:

CODE VALUE

D Isotopic Diluent

I Internal Standard
P Priority Pollutant
S Surrogate



ELEMENT NAME: DATE EXTRACTED

Definition: The date that the laboratory extracted the sample for analysis.

Input Type/Length

Quantitation Report X(8)
As Stored Internally X(8)

Unit of Measure

N/A

Edit Criteria:

Format: MM/DD/YY, where MM is the month; DD is the day; and YY is the last

two digits of the Gregarian calendar year.

Example: 07/15/83 is July 15, 1983,



ELEMENT NAME: DATE ANALYZED

Definition: The date that the sample fraction was analyzed by the laboratory.

Input ' Type/Length

Quantitation Report X(8)
As Stored Internally X(8)
Unit of Measure

N/A
Edit Criteria:

Format: MM/DD/YY, where MM is the month; DD is the day; and YY is the last

two digits of the Gregarian calendar year.

Example: 07/15/83 is Juiy 15, 1983.




ELEMENT NAME: DATE SAMPLED

Definition: The date the sample was taken by the field sampler.

Input Type/Length
Traffic Report X(8)
As Stored Internally X(8)
Unit of Measure

N/A
Edit Criteria:

Format: MM/DD/YY, where MM is the month; DD is the day; and YY is the last
two digits of the Gregarian calendar year.

Example: 07/15/83 is July 15, 1983,



ELEMENT NAME: EPISODE COMMENT CODE

Definition: A coded value for comments associated with an episode.

Input Type/Length
Traffic Reports X(%)
Laboratory Chronicles

As Stored Internally . X(4)

Unit of Measure

N/A

Edit Criteria:

Must be a valid code in the Episode Comment Code Table. Range E001-E999.

See attached Episode Comment Code Table for a list of valid codes.



ELEMENT NAME: EPISODE NUMBER

Definition: The SCC assigned identification code designating the sampling trip.

Input Type/Length
SAMTRAC 9(4)
As Stored Internally 9(4)

Unit of Measure

N/A

Edit Criteria:

1. Numeric

2. Greater than 0119.



ELEMEDEMENIEYAME: FRACTION

Definition: A coded value which designates the compound as either an acid,

base/neutral, volatile, pesticide or dioxin.

Input ' Type/Length
Priority Pollutant Data Sheet X(1)
QA/QC Sheet

As Stored Internally X(1)

Unit of Measure

N/A

Edit Criteria:

Must be one of the following codes:

CODE VALUE

A Acid Compound

B Base/Neutral Compound

C Combined Acid Base/Neutral

D Dioxin

P Pesticide Compound :
v

Volatile Compound



ELEMENT NAME: FRACTION COMMENT CODE

Definition: A coded value for any optional text that may be associated with each

fraction.

Input Type/Length
Traffic Report/Lab Chronicles X(4)
Priority Pollutant Data Sheet

As Stored Internally X(4)

Unit of Measure

N/A

Edit Criteria:

Must be a valid code in the Fraction Comment Code Table. Range FO01-F999.

See attached Fraction Comment Code Table for a list of valid codes.



2708784

PAGE
I1 SOTOPE DILUTTIUO ON

FRACTION LEVEL COMMENT CODE TABLE

CODE

FoO1l
F002
FOO3
FOO4
FOOS5
FoO$6
FoOo7
FoO8
FoO09
FO1l0
FO1ll
FoOl2
FO13
FOlé
FO1l5
FO16
FO17
Fol8
FO19
FO20
Fo21l
Fo22
FO23
FO24
F025
Fo26
F027
F028
FO29
FO030
FO3l
FO032
FO33
FO034
F035
FO3s
FO37
F038
FO39
FO040
FO41
Fos42
FO043
Fo44
FO045
FO46
FO0&7
Foa8

F049
FO50

DESCRIPTION

ENTIRE FRACTION NOT DETECTED

ENTIRE FRACTION NOT REQUIRED

ENTIRE FRACTION NOT ANALYZED

BAD EMULSION-SPL. CENTRIFUGED AFTER EACH EXTRACT WASH.
SAMPLE CENTRIFUGED AFTER 3RD ORGANIC WASH

SAMPLE WASHES WERE CENTRIFUGED AFTER EACH WASH

BAD EMULSION DURING ORGANIC WASHES

BAD EMULSION

EMULSION PRESENT

SAMPLES RECEIVED AT 17 DEGREES CENTIGRADE

SAMPLE RECEIVED AT 19 DEGREES CENTIGRADE

SLIGHT EMULSION PRESENT

EMULSION PRESENT - SAMPLES CENTRIFUGED

SPL. SPIKED WITH 100UG B/N & A STABLE LABELLED CPDS.
1:50 DILUT. & 5UL. 12037 INT. STD.+5UL LBLD. VOA(EOPPM)
UNPRESERVED

150 DILUT. & 5UL. INT. STD.+5UL. LABELLED VODA(80 PPM)
SPIKED WITH SUL. EACH VDA INT. STD. & LBLD. VOA(80PPM)
DILUTED 10 TIMES FOR ANALYSIS

SPKD. 2/5UL. EACH VOA INT. STD.+5UL LBLD. VOA +20UL.MTX.
MATRIX DUPLICATE(REPLICATE)

DILUTED 1:100

100 ML. OF SPL. SPKD. W/100UG. B/N&A STBL. LBLD. CPDS.
SPKD. Ws/5UL. EACH VOA INT. STD. & LABELLED VOA

MATRIX i

DILUTED 1:10

DILUTED 1:50

DILUTED 1:20

SPKD. W/5UL. EA. VOA INT.STD. & LBLD. VOA+20UL. MTX DUP.
LBLD., APPEND C, & SYNFL SPKS ADDED(75ML. NAOH BASE REQ)
DILUTED 1:40

DILUTED 1:25

DILUTED 1:500

DILUTED 1:1000

1L+100ML. EXT.:SPIKED W/100UG A&B/N STBL. LBLD CPDS.
MATRIX SPXD. W/100UG STABLE L3LD. & UNLBLD. A&B/N CPDS.
SPKD. W/20PPM VOA INT. STD.+80PPM LBLD. VOA, DIL. 1:10
SPKD. W/20PPM VOA INT. STD.+80PPM LBLD. VOA, DIL. 1:5000
SPKD. W/20PPM VOA INT. STD.+80PPM LBLD. VOA

DILUTED 1/5

SPKD. Ws/5UL, VOA INT. STD.(20PPM)&LBLD(80PPM), DIL. 1/10
ACID ANALYZED IN B/N FRACTION

100 UG LABELLED B/N, A, PHTHALATE

500 UG UNLABELLED B/N, A, PHTHALATE

100 UG UNLABELLED B/N, A, PHTHALATE

24 HOUR COMPOSITE

REPLICATE

22 HOUR COMPOSITE

100 UG/L LABELLED B/N ADDED
100 UG/L LABELLED A ADDED
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FRACTION LEVEL COMMENT CODE TABLE

CODE

FO51
FO052
FO53
FO5¢4
FO55
FO5é
FOS57
FO0538
FO59
FO60
FO61
FO62
FO63
FO64a
FO65
FO66
FO67
FO68
FO69
FO70
FOo71
FO72
FO73
FO74
FO75
FO76
FO77
FO78
FO79
FO80
FO081
Fo82
FO83
FO084

DESCRIPTION

100 UG/L UNLABELLED B/N ADDED

100 UG/L UNLABELLED A ADDED

MATRIX SPIKE

FINAL VOLUME 4 ML, DILUTED 10,000X
FINAL VOLUME 2.8 ML, DILUTED 10,000%X

. FINAL VOLUME 95 ML, DILUTED 1000X

FINAL VOLUME 14.3 ML, DILUTED 1000X

FINAL VOLUME 13.8 ML, DILUTED 1000X

FINAL VOLUME 6.4 ML, DILUTED 10,000X%

FINAL VOLUME 8.5 ML, DILUTED 10,000X

FINAL VOLUME 10.9 ML, DILUTED 1000X

FINAL VOLUME 10.2 ML, DILUTED 1000X
DILUTED 1:2000

DILUTED 1:4000

DILUTED 1:30

DILUTED 1:60

CONC 1000:1; A & B/N INJEC ON CAP.

SAMPLES ORIG SPIKED W/ COCKTAILS

SAMPLE PARTIALLY SPXD W/ COCKTAILS
ANALYZED IN TRIPLICATE

MANUAL EXTRACTION

GOOD RECOVERY-SAMPLES NEUTRAL UPON RECEIPT
EMULSION PROBLEMS WITH EXTRCTABLES

SHAKE OUT USED FOR EXTRACTION

MODERATE EMULSION )

ONE VIAL ARRIVED BROKEN, BUT HAD DUPLICATE
PRESERVED

PRESERVED WITH 3 DROPS SODIUM THIOSULFATE EACH BOTTLE
HEAVY EMULSION-B/N AND A EXTRAS W/CONT EXTR THEN XS SOLV
SAMPLE HAD TO BE DILUTED TWICE

LABLE SPIKE INCREASED FROM 50 TO 200 PPB
SAMPLE RERUN NOV. &, 1982

EXTRACTS COMBINED FOR INJECTION

VOA'S NOT RUN SECOND TIME-NONE DETECTED



ELEMENT NAME: INDUSTRIAL CATEGORY CODE

Definitiont The classification of the industrial processes performed by the plant

where a sample was taken.

Input Type/Length
SAMTRAC 9(3)
As Stored Internally 9(3)

Unit of Measure

N/A

Edit Criteria:

Must be a valid code in the Industrial Category Code Table.

See attached Industrial Category Code Table for a list of codes.
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I1 SO0OTOPE DI LUTION

INDUSTRIAL CATEGORY CODE TABLE

CODE

100
110
120
130
200
210
220
230
240
250
300
310
320
330
340
350
370
400
410
420
430
440
450
500
510
520
530
531
532
540
550
560
570
580
590
600
700
701
702
710
720
730
7640
750
760
770
780
790

800
810

DESCRIPTION

SOAPS + DETERG.
ADHESIVES
LEATHER TANNING
POTWS

TEXTILES

GUM + WOOD

PULP + PAPER
TIMBER

PRINTING + PUB
PAINT + INK
ORGANICS
PESTICIDES
PHARMACEUTICALS
CARBON BLACK
RUBBER

PLASTICS + SYN

MINERAL MINING
COAL MINING
ORE MINING
PAVING + ROOF
STEAM ELECTRIC
PETROLEUM REF.
0IL + GAS

IRON + STEEL
FOUNDRIES
ELECTROPLATING
NONFERROUS MET.
NONFRS.MTL.PHI
NONFRS.MTL.PH2
BATTERIES
PLASTICS

COIL COATING
COPPER

PORC + ENAMEL
ALUMINUM FORM
PHOTOGRAPHIC
INORGANIC CHEMS
INORG.CHEM.1
INORG.CHEM. 2
MECH PRODUCTS
ELEC + ELECTRON
EXPLOSIVES
AUTO + OTHER
PHOSPHATES
SHIPBUILDING
LANDFILL
MISC.ENVIRON
FRUITS + VEG.

SYN. FUELS
METAL.FINISHING

PAGE
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INDUSTRIAL CATEGORY CODE TABLE

CODE DESCRIPTION
820 OSW

830 NURP

840 FERTILIZERS

850 OWPO

860 ENFORCEMENT

870 NONFERROUS FORMING

880 WATER SUPPLY



ELEMENT NAME: INSTRUMENT

Definitiont A coded value assigned by the laboratory that uniquely identifies each
GC/MS instrument within a laboratory. All Calibration, Precision and Recovery,
Standards and Blank Quantitation files will be tracked by this instrument member
within Labbratory. Changing of this instrument number by the laboratory would
necessitate the submittal of new calibration and other initial quantitation runs by the

laboratory.

Input Type/Length

Quantitation Report X(2)
As Stored Internally X(2)

Unit of Measure
N/A
Edit Criteria:

Range: 01-99, AA-ZZ or any two character combination.



ELEMENT NAME: LABORATORY

Definition: A numerical code used to identify the specific laboratory where the

sample was analyzed.

Input Type/Length
SAMTRAC 9(3)
As Stored Internally 9(3)

Unit of Measure

N/A

Edit Criteria:

Must be a valid code in the SAMTRAC Laboratory Code Table.

See attached Laboratory Code Table for a list of valid codes.
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LABORATORY CODE TABLE

CODE

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
450
500

DESCRIPTION

ERCO
SPECTRIX
FOREMOST
RADIANC(SAC)
S3

WCTS

ARL
RADIANCAUS)
TAC

RALTECH
MONSANTO
EMS

MCCRONE
CARB-LEX
OTHER

MR1I

VARC
BATTELLE
BARRINGE
TRUW

JACOBS P
REG IV

REG V

REG VII

REG VIII
ACUREX
ENVIRO

STI

BCL-0SW
EMSL-0SW
SR1I
IT-ENVI.
VERSAR
CENTEC
ARTHUR D. LITTLE
GSRI

ESE

SHELL
MIDWEST RESEARCH INSTITUTE
USEPA REGION 2
U.S. TESTING

PAGE



ELEMENT NAME: MASS TO CHARGE RATIO

Definition: Designates the quantitation ion. Abbreviated as M/Z, or M/E.

Input Type/Length

Quantitation Report 2279
As Stored Internally 9(4)

Unit of Measure

N/A

Edit Criteria:

Ranges: Volatiles: 20-250; Semi-Volatiles: 35-450.




ELEMENT NAME: METHOD

Definition: A coded value which uniquely identifies the method protocol that was

followed during analysis.

Input Type/Length
-Quantitation Report X(5)
As Stored Internally X(5)
Unit of Measure

N/A
Edit Criteria:

Acceptable Codes:

1624A
1625A
613
613E
713



ELEMENT NAME: PEAK AREA

Definition: The area beneath the peak of a mass chromatogram. The peak area is
proportional to the amount of the detected compound at an observed mass to charge
ratio. It is used to compute the concentration of the compound present in the sample.

Input Type/Length
Quantitation Report 2222272727779,
As Stored Internally 9(10)

Unit of Measure

N/A

Edit Criteria:



ELEMENT NAME: PH LEVEL

Definition: The negative logarithm of the effective hydrogen ion concentration as
expressed in grain equivalents per liter.

Input Type/Length
Traffic Report Z29.999
As Stored Internally A2)v9(3)

Unit of Measure

N/A

Edit Criteria:



ELEMENT NAME: PLANT CODE

Definition: A numeric code used to distinguish specific industrial plants which have

been sampled.

Input Type/Length
SAMTRAC 9(4)
As Stored Internally 9(4)

Unit of Measure

N/A

Edit Criteria:

Must be a four digit number.

Comment:

1. Plant ID's are unique within the isotope dilution program.

2. The episode number for the first occurrence of a plant visit is used as the plant's

identification number.

3. See attached Plant Code Table for a list of current codes.
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PLANT-ID CODE TABLE

CODE

0389
0523
0709
0711
0712
0713
0727
0760
0761
0766
0769
077¢
0788
0793
gaol
gage
0821
0346
0848
0852
0868
0928
0929
0931
0932
0933
0934
0950
0951

DESCRIPTION

G7A
50

HOLSTON ARMY AMMO PL

FT SNELLING
FT LEWIS

MORGANTOWN TECH CNTR
POPE AND TALBOT

SHELL 0OIL

.AMOCO
GULF OF MEXICO
GENERAL ELECTRIC

ARCO
SEATTLE €SO

ST. PAUL CSO
PROVIDENCE CSO
ST. LOUIS CsO

PLANT &2
PLANT 23
PLANT #4
PLANT %S

HUNTINGTON ALLOYS

PLANT #6
PLANT &7

BALL CORPORATION

PLANT %9
PLANT 210

BRUSH WELLMAN

PLANT #11
PLANT #12

DI LUTTIUON

K -
TR
KINGSPORT
FT SNELLING
DUPONT
MORGANTOWN
EAU CLAIRE
KENAI

KENAI

NEW ORLEANS
SCHENECTADY
PRUDHOE BAY
SEATTLE

ST. PAUL
PROVIDENCE
ST. LOUIS
MH

W

DP

GF

BURNAUGH

B

NM
GREENVILLE
A

P

ELMORE

GC
c

TN
NJ
TN
MN
WA
Wv
Wl
AK
AK
LA
NY
AK
WA
MN
RI
MO
NC
WV
TX
Wv
KY
NJ
Wv
TN
TX
LA
OH
It
TX

PAGE



ELEMENT NAME: PROPRIETARY INDICATOR

Definition: A coded value which designates whether or not the analysis data from a

sample is proprietary. Also indicates that confidentiality papers have been signed.

Input Type/Length
Traffic Report X(1)
Lab Chronicles

As Stored Internally X(1)

Unit of Measure
N/A

Edit Criteria:
Must be one of the following codes:
CODE VALUE

P Proprietary
N Not Proprietary



ELEMENT NAME: QUANTITATION REPORT TYPE

Definition: A coded value that uniquely identifies the particular type of quantitation
report that is being submitted.

Input Type/Length
Quantitation Report X(3)
As Stored Internally X(3)

Unit of Measure

N/A
Edit Criteria:
CODE VALUE
APS Aqueous Performance Standard
BLK Blank
CAL Calibration
EPA EPA Sample
PAR Precision and Recovery
STD Standard

VER Calibration Verification



ELEMENT NAME: REFERENCE COMPOUND

Definition: A numeric code that is used as a pointer to the internal standard or

isotopic diluent within a quantitation report.

Input Type/Length
Quantitation Report ZZ9
As Stored Internally 9(3)

Unit of Measure

N/A

Edit Criteria:

Range: 001-250



ELEMENT NAME: RELATIVE RETENTION TIME

Definition: The quotient of the retention time of a compound divided by its internal

standard or isotopic diluent.

. Input Type/Length
-Quantitation Report 29.999
As Stored Internally 99v9(3)

Unit of Measure

N/A

Edit Criteria:



ELEMENT NAME: RELATIVE RETENTION TIME (LIBRARY)

Definition: The relative retention time stored in the library. The value is based on
the analysis of a standard containing both compounds.

Input Type/Length
Quantitation Report Z29.999
As Stored Internally 9(2)V9(3)

Unit of Measure

N/A

Edit Criteria:



ELEMENT NAME: RESPONSE FACTOR

Definition: The ratio between the response for the sample and a response for a
standard under identical analytical conditions. Computed per the following equation:

AsCrs

AsCs

RF =

where

AS is the PEAK AREA for the compound from analysis of 3 standard.
AIS is the PEAK AREA for the internal standard.

CIS is the concentration of the internal standard.

CS is the concentration of the compound.

Input Type/Length
Quantitation Report ZZZ9.99
As Stored Internally %4)VI(3)
Unit of Measure

N/A

Edit Criteria:



ELEMENT NAME: RESPONSE FACTOR (LIBRARY)

Definition: The response factor stored in the library. The value is determined from

analysis of a standard.

Input Type/Length
Quantitation Report 2279.999
As Stored Internally 9(4)V9(3)
Unit of Measure

N/A
Edit Criteria:

Example: See RESPONSE FACTOR.



ELEMENT NAME: RETENTION TIME

Definition: The time it takes the identified compound to elute from the gas

chromatograph.

Input Type/Length
Quantitation Report X(8)
As Stored Internally X(8)

Unit of Measure

N/A

Edit Criteria:

Format: HH:MM:SS
MM:SS
SS

Where HH is hours; MM is minutes; SS is seconds.



ELEMENT NAME: RETENTION TIME (LIBRARY)

Definition: The known time it takes an identified compound to elute from the gas

chromatograph. The time is determined from analysis of a standard.

Input Type/Length
Quantitation Report X(8)
As Stored Internally X(8)

Unit of Measure

N/A

Edit Criteria:

Format: HH:MM:SS
MM:SS
SS

Where HH is hours; MM is minutes; SS is seconds.



ELEMENT NAME: SAMPLE COMMENT CODE

Definition: A coded value for any optional text that may be associated with each

sample.

Input Type/Length
Traffic Reports X(4)
Lab Chronicles

As Stored Internally X(%)

Unit of Measure

N/A

Edit Criteria:

Must be a valid code in the Sample Comment code table. Range S001-5999

See attached Sample Comment Code Table for a list of valid codes.
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SAMPLE LEVEL COMMENT CODE TABLE

CODE DESCRIPTION
S001 SAMPLE ANALYZED IN DUPLICATE

$002 PESTICIDES ANALYZED IN B/N FRACTION-REGULAR
s003 PESTICIDES ANALYZED IN B/N FRACTION-REGULAR QA
s004 VAT AREA TO INFLUENT TO TREATMENT PLANT
S005 A20 AREA INFLUENT TO TREATMENT PLANT
$006 TREATED WASTE

S007 DECANT TANK(EFFLUENT)

$008 GASIFIER SLUICE H20

s009 CYCLONE QUENCH

$010 SCRUBBER H20

so0ll COAL PILE RUNOFF

s012 MANHOLE #4

S013 MANHOLE 5

S016 MANHOLE #¢

S015 SOUR WATER STRIPPER

S016 BIO UNIT EFFLUENT

S017 FILTER EFFLUENT

S018 STILLING BASIN

S019 OIL/WATER SEP. EFFLUENT

5020 SAND FILTER

5021 CARBON FILTER EFFLUENT

s022 LAB WASTE

5023 VENTURI SCRUBBER DAY 1

5024 VENTURI SCRUBBER DAY 2

5025 VENTURI SCRUBBER DAY 3

5026 DIRECT COOLER DAY 1

5027 DIRECT COOLER DAY 2

5028 DIRECT COOLER DAY 3

$029 SOURCE WATER

$030 MAKE-UP WATER

5031 DECANTER LIQUOR

$032 INLET-FREE WATER KNOCKOUT %4

5033 OUTLET FLOTATION CELL-DISCHARGE

50364 FREE WATER KNOCKOUT

$035 OVERBOARD DISCHARGE

S036 PLATFORM EC33A

S037 PLATFORM EC14CF

5038 PLATFORM V39D(V22D)

§039 PLATFORM V119D

$040 PLATFORM SMI6GA

5041 PLATFORM SMI1O05A(SMI106A)

50642 PLATFORM EI120CF

5043 PLATFORM SMI2088B

S044 PLATFORM EI296B

S045 PLATFORM V225A(V247A0

5046 PLATFORM SMI23BAUX

5047 PLATFORM SMI130B

5048 PLATFORM EI18CF

5049 PLATFORM EIS7A-E

S030 PLATFORM EI238E
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SAMPLE LEVEL COMMENT CODE TABLE

CODE

S051
s052
S053
S054
S055
S056
S057
S058
S059
5060
S061
S062
S063
S064
S065
S066
S067
S068
S069
S070
S071
S072
S073
S07¢
S075
S076
S077
S078
S079
$080
s081
S082
$083
5084
S085
S086
S087
S088
s089
S090
S091
§092
S093
S0%4
S095
§09¢
S097
S098

S099
Sloo

PLATFORM
PLATFORM
PLATFORM
PLATFORM
PLATFORM
PLATFORM

‘PLATFORM

PLATFORM
PLATFORM
PLATFORM
PLATFORM
PLATFORM
PLATFORM
PLATFQORM
PLATFORM
PLATFORM
PLATFORM
PLATFORM
PLATFORM

DESCRIPTION

S5107S-9¢4
$51075-93
SS219A
ST177
BM2C-AM
BM2C-PM
BDCCF5-AM
BDCCF5-PM
GIBDB6OO
SP62A
WD701
WD105C
ST135
WD90A
SP24r27
SP62A
SP65A
WD4SE-AM
WD45SE~-PM

QUENCH RECYCLE LIQUOR

DS 1~13 WATER AND GAS PRODUCTION

FS 1 TRAIN B TREATER OUTLET

RAW INFLUENT

ROUTE FILTER EFFLUENT

DEPHENCOLIZED EFFLUENT

FREE NH3 STILL EFFLUENT

FIXED NH3 EFFLUENT

BIOLOGICAL TREATMENT INFLUENT
BIOLOGICAL TREATMENT EFFLUENT

FILTER EFFLUENT

ACTIVATED CARBON EFFLUENT

S-10 RESIN COLUMN EFFLUENT

BATCH TEST1 BIOLOGICAL TREATMENT EFFLUENT
BACKGROUND WATER

ALL FRACTIONS 24 HOUR COMPOSITE

ALL FRACTIONS COMPOSITE

100 UG/L LABELLED B/N AND A ADDED

LAB RECEIVED SAMPLE & DAYS AFTER COLLECTION
AVG VALUE ASSN 7O INDIST ISOMERIC PEAKS
LANDER DW BACKGROUND/STORM WATER RUNOFF
EXTRACTABLE ORGANICS - 24 HOUR COMPOSITE
MICHIGAN DRY WEATHER BACK/STORM WATER RUNOFF
CITY WATER/TAP WATER

LAND WW BACK/SEWERAGE/STORM WATER RO
SEWERAGE/STORM WATER RUNOFF

LANDER CSO/SEWERAGE/STORM WATER RO

LANDER 1ST FLUSH SEWERAGE/STORM WATER RO
LANDER RUNOFF/STORM WATER RUNOFF

MICH WW BACK/SEWERAGE/STORM WATER RO
MICH CS FLOW/STORM WATER RUNOFF

mmmmwmwmm
|
\DOJ\IO\UII\MN"‘

PAGE'
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SAMPLE LEVEL COMMENT CODE TABLE

CODE DESCRIPTION

S101 MICHIGAN CSO/STORM WATER RUNOFF

102 MICHIGAN FIRST FLUSH/STORM WATER RUNOFF
5103 MICH RUNOFF/STORM WATER RUNOFF

S104 PRECIPITATION/STORM WATER RUNOFF

S105 EUS DW COMP

S106 PHA DW COMP

S107 1 VOA VIAL FOR 19:00 WAS BROKEN

S108 PHN STORM DW COMP

S109 TAP WATER

S110 E AND A DWC

S111 E AND E

5112 1 HOUR COMPOSITE-EXTRACTABLE ORGANICS _
S113 WHEN I1SOS NOT DISCREET, AVE VALUE ASSIGNED TO SPECIES
Sllé4 E AND A WW BACKGROUND

S115 E AND A CS FL

S116 E AND A CSO

S117 E AND A FIRST FLOW

S118 E AND A RUNOFF

S119 E AND E WW BACKGROUND

s120 E AND E CS FLOW

S121 E AND E CSO

§122 E AND E FIRST FLOW

S123 E AND E RUNOFF

S124 EXTRACTABLE ORGANICS - 8 HOUR COMPOSITE
S125 BCH DW COMP

S126 POOR CHROMATOGRAPHIC RESULTS WITH DIRTY SAMPLE
s127 EUS WASTE WATER BACKGROUND

s128 EUS COMBINED SEWER FLOW

S129 EXTRACTABLE ORGANICS - 1.5 HR. COMPOSITE
S130 EXTRACTABLE ORGANICS - .25 HR. COMPOSITE
S131 EUS €SO

132 EUS FIRST FLOW

133 EUS RUNOFF

S136 EXTRACTABLE ORGANICS - .50 HR. COMPOSITE
S135 EUS PRECIPIT

S136 BCH WASTE WATER BACKGROUND

S137 BCH COMBINED SEWER FLOW

$138 BCH CSa

S139 BCH FIRST FLOW

S140 BCH RUNOFF

S141 PIE WASTE WATER BACKGROUND

142 PIE CS FLOW

S143 PIE €SO

S144 PIE FIRST FLOW

S145 PIE RUNOFF

S146 EQUALIZATION POND-EFFLUENT TO PREAERATION
S147 CLARIFIER EFF. AT CHLORINE CONTACT-CHAMBER INF.
$148 RAW WASTE INFLUENT TO EQUALIZATION

S149 DIOXIN 1 LITER SAMPLE

S150 DIOXIN 10 LITER SAMPLE
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SAMPLE LEVEL COMMENT CODE TABLE

CODE DESCRIPTION

S151 SURGE BASIN EFF. AFTER NEUTRALIZATION
§152 SECONDARY CLARIFIER GRAB

S153 NEUTRALIZATION SURGE TANK EFFLUENT
S154 EQUALIZATION EFF. TO AERATION

S155 SEC. CLARIFIER EFF. TO PRESSURE FILTER
S156 PRESSURE FILTER EFF. TO RIVER

S157 ALKALINE SEWER RAW WASTE GRAB

S158 CLARIFIER EFFLUENT GRAB

S159 ACID SEWER BASIN PUMP TO NEUT.

S160 PRIMARY CLARIFIER INFLUENT

Sslel SECONDARY CLARIFIER EFFLUENT

S162 RAW WASTE TO CLARIFIER THICKENER

S163 REACTOR CLARIFIER EFFLUENT TO AERATION
S1l64 SEC. CLARIFIER TO PRESSURE FILTERS
S165 FINAL PRESSURE TO FILTER EFFLUENT

S166 SOURCE CITY WATER

S167 BATTERY CAN RINSE WASTEWATER

S168 SURFACE TREATMENT RINSE WASTEWATER
S169 OLEFIN UNIT 32 API SEPARATOR EFFLUENT
S170 NEW SURGE TANK EFF. TO AERATION BASIN
S171 SEC. CLARIFIER EFF. TO POLISHING BASIN WEST CLARIFIER
S172 FINAL EFFLUENT FROM POLISHING POND
S173 FINAL CLARIFIER EFFLUENT

S174 18 INCH HEADER INF. PIPE TO EQUALIZATION EG1
S175 EQUALIZATION EC1 TO UNOX

S176 S1B CLARIFIER EFF. TDO S2A AND S2B CLARIFIERS
S177 SOURCE WELL WATER

S178 BILLET WASHING AFTER VACUUM CASTING
S179 BILLET WASHING AFTER SINTERING

5180 SAWING/GRINDING COOLANT/LUBRICANT 2C
Sigl BE NITRIC ACID PICKLING BATH

5182 BE NITRIC ACID PICKLING RINSE DAY 1
S183 BE NITRIC ACID PICKLING RINSE DAY 2
S184 BE SAWING/GRINDING COOLANT

S185 BE QUALITY INSPECTION WATER

S186 HOT ROLLING BE NI CONTACT COOLING WATER
S187 PROCESS WATER DAY 1

5188 NUMBER 6 LAGOON EFFLUENT DAY 1

S189 PROCESS WATER DAY 2

190 PROCESS WATER DUP DAY 2

S1%1 NUMBER 6 LAGOON EFFLUENT DAY 2

§192 NUMBER 6 LAGOON EFFLUENT DAY 3

5193 STEAM STRIPPER INFLUENT GRAB

S$194 STEAM STRIPPER EFFLUENT GRAB

S195 INFLUENT TO EQUALIZATION BASIN EC-1
S§196 INFLUENT TO AERATION UNITS AB-1

S197 EFFLUENT FROM CLARIFIER Sl-A

S1%8 FINAL EFFLUENT FROM CLARIFIER S2-A
S199 INFLUENT 70 STEAM STRIPPER

5200 EFFLUENT FROM STEAM STRIPPER
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SAMPLE LEVEL COMMENT CODE TABLE

CODE

$201
5202
$203
5204
5205
S206
5207
$208
$209
5210
5211
5212
5213
5214
$215
S216
5217
s218
5219
$220
s221
5222
$223
5224
5225
$226
5227

DESCRIPTION

OILY WASTEWATER TREATMENT INF-DAY1

OILY WASTEWATER TREATMENT EFF-DAY 1

OILY WASTEWATER TREATMENT INF-DAY 2

OILY WASTEWATER TREATMENT EFF-DAY 2

VACUUM MELTING STEAM CONDENSATE

EXTRUSION PRESS HEAT TREATMENT CONTACT COOLING H20
OILY WASTEWATER TREATMENT INF-DAY 3

OILY WASTEWATER TREATMENT EFF-DAY 3

PICKLING RINSEWATER TREATMENT INF-DAY 3

INF. TO WWTP API SEPARATOR (APII)

NEW SURGE BASIN EFFLUENT TO AERATION (NSBE)
SECCNDARY CLARIFIER EFFLUENT TO POLISHING BASIN (SCE)
FINAL EFFLUENT FROM POLISHING POND (FNE)

SLUDGE RECYCLE GRAB

RECYCLE SLUDGE FROM S1A AND S1B CLARIFIERS

TANK 99 SKIMMER EFFLUENT TO EQUALIZATION

FINAL CLARIFIER EFFLUENT AT 1330 HOURS

SOUTH PLANT WIER BOX-SECONDARY CLARIFIER EFF.
SOUTH PLANT FEED SPLITTER BOX-INF. TO AERATION
EAST SIDE PLANT SECONDARY CLARIFIER EFFLUENT

EAST SIDE PLANT TK1715 OVERFLOW TO AERATION

EAST SIDE PLANT WEST PLANT NEUTRALIZATION SUMP
OP-1 PLANT SECONDARY CLARIFIER EFFLUENT

O0P-1 PLANT WASTE H20 TK1721 OVERFLOW INF TO AERA.
OP-1 PLANT TRICKLING FILTER INF. TK1722 OVERFLOW
NEUTRALIZATION BASIN FLAME TQ NORTH POND-RAW WASTE
ACTIVATED CARBON FINAL EFFLUENT IN MONITOR BLDG.



ELEMENT NAME: SAMPLE NUMBER

Definition: The SCC assigned identification code which identifies the individual
samples. For calibration and performance standards, is used to indicate the nominal

concentration of the standard.

Input Type/Length
Quantitation Report 272999
As Stored Internally 9(5)

Unit of Measure
N/A
Edit Criteria:
a.  Must be a five digit number.
b.  Range: 00001-99999
Examples: 00100 accompanied by a QUANTITATION REPORT TYPE of VER would

define a Calibration Verification standard at a nominal concentration of 100 ug/mL
(or 100 ug/L for volatiles).

{



ELEMENT NAME: SAMPLE POINT (SITE)

Definition: The specific point within an industrial wastestream where a sample was
taken.

Input Type/Length
Traffic Report X(1)
Lab Chronicles

As Stored Internally X(1)

Unit of Measure
N/A
Edit Criteria:
Must be a valid code in the Sample Site Table.

See attached Sample Site Table for a valid list.
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SITE DESCRIPTION TABLE

CODE

-~ ITGQOTMMmMOO m»

DI LUTTIG OGN

DESCRIPTION

(SUP)-RAW WATER (SUPPLY WATER)
(PROJ-IN-LINE PRQOCESS (PROCESS)
(INF)-UNTREATED EFFLUENT (RAW WASTE WATER)

(EFF)-TREATED EFFLUENT

(RUN)-RUNOFF

(PRI)J-PRIMARY EFFLUENT

(INT)-INTERMEDIATE
(OTH)-OTHER

(IN1)-INTERMEDIATE
(IN2)-INTERMEDIATE
(IN3)-INTERMEDIATE
(ING)-INTERMEDIATE
CINS)-INTERMEDIATE

POINT

POINT
POINT
POINT
POINT
POINT

nHwwN
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ELEMENT NAME: SAMPLE POINT FLOW

Definition: The flow rate at the point at which the sample was taken. Value is

recorded from a flow meter or other flow measuring device.

Input Type/Length
Traffic Report X(5)
As Stored Internally X(5)

Unit of Measure

Per 1,000 gallons/day.

Edit Criteria:



ELEMENT NAME: SAMPLE TYPE

Definition: A coded value which describes the type of sample.

Input Type/Length
Traffic Report X(2)
As Stored Internally X(2)

Unit of Measure

N/A

Edit Criteria:

Must be a valid code in the Sample Type Code Table.

See attached table for valid codes.
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1 SO0OTOPE DI LUTTION

SAMPLE TYPE CODE TABLE

CODE

AD
cB
EP
MB
MD
ME
MS
Q

Ql
Q2
R

RB
RQ
TB

DESCRIPTIOCN

ADDITIONAL OR MISCELLANEOUS DATA
COMPOSITE BLANK

EPA SAMPLE

METHOD BLANK

MATRIX REPLICATE(DUPLICATE)
METHOD SPIKE

MATRIX SPIKE

UNSPIKED FRACTION

SPIKED FRACTION 1

SPIKED FRACTION 2

REGULAR SAMPLE

REAGENT BLANK

REGULAR AND QA SAMPLE

VOA TRIP BLANK
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ELEMENT NAME: SCAN NUMBER

Definition: Gives the scan at which the compound was detected by the mass

spectrometer.

Input Type/Length
Quantitation Report 22999
As Stored Internally 9(5)

Unit of Measure

N/A

Edit Criteria:

Range: 00001-99999



ELEMENT NAME: SHIFT

Definition: The scheduled period of operation of the GC/MS instrument. Operation

is divided into three shifts/day.

Input

Quantitation Report
As Stored Internally

Unit of Measure

N/A

Edit Criteria:

Code Meaning

G Graveyard (0000-0759; Midnight to 8 AM)
D Day (0800 - 1559; 8 AM to 4 PM)
S Swing (1600 - 1159; 4 PM to Midnight)

Type/Length

X(1)
X(1)



ELEMENT NAME: TIME ANALYZED

Definition: The time thtat the sample fraction was analyzed by the laboratory.

Input Type/Length
Quantitation Report X(8)
As Stored Internally X(8)

Unit of Measure

N/A

Edit Criteria:

Format: HH:MM:SS



Appendix F

EVALUATION OF PRR SAMPLE

In doing calculations for calibration linearity and ongoing
calibration/verification testing, the variability of analysis results on
calibration standards is needed. The CAL 100, VER, and PRR samples are all
prepared from standards at 100 ug/mL in organic solvent. The PRR sample was
prepared at the central laboratory by mixing solutions of the pollutants and
labeled compounds; the 100 ug/mL calibration solution (used for both
calibration and calibration verification) was prepared by each laboratory by
mixing the same volumes of the same solutions. Because this mixing process
was performed in different locations and at different times, the possibility
existed that the operations were not performed identically and that results
might not be equivalent. Because the PRR sample adds considerably to the
number of observations in the procedure, it was decided to include the PRR
if it was first checked for bias relative to the CAL 100 and VER samples.

Bias was assessed by performing an analysis of variance of the measured
amounts of each compound. A two-way layout was used by laboratory and
sample (CAL 100 and VER were assigned the same sample identifier for this
test, to be contrasted with PRR). The analysis was conducted on the
logarithms of the amounts. The hypothesis tested was that the average
amount measured in the PRR sample was equal to that measured in the CAL 100
and VER sample, for each laboratory. Significant results at the .05 level
were found in only about 5 percent of the cases. This was likely due to
random chance, and no bias was judged ;o be present in the PRR sample.
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Appendix G

LABORATORY EXTREMAL RANK SCREENING

The extreme rank sum test for outliers is a nonparametric analysis of a
two-way layout ("objects" x "judges") to decide whether any of the objects
has a different mean response from the other objects. This method, proposed
by Youden (1963) and discussed by Thompson and Willke (1963), proceeds by
calculating the sum, across judges, of the ranking of the set of objects for
each judge. If all the objects are equivalent, then the ranking for each
judge will be random. Under this null hypothesis, Thompson and Willke
present asymptotic significance formulas and small-sample simulation
results. For use in this study, the "objects" are the laboratories, the
"judges" are the samples, and the quantity of interest is the absolute
deviation of the measured amount for each laboratory from the median
concentration across all laboratories for the sample. This procedure then
tests whether any single laboratory has results that are on the average
farther from the common median result than other laboratories' results (in
either direction). Since there are usually 7 to 11 laboratories (objects)
in the comparison for each compound and 8 to 10 samples (judges). the
asymptotic formulas for the significance points were used. At a
significance level a (a = .05 in this study), if (ad!)/2I < 1 (where J is
the number of judges and I is the number of objects). the null hypothesis is
rejected for any object with rank sum outside of the interval (J * R,
1J - R), where

)
R= 1 -3

If aJ!/21 > 1, then the interval is

+Q,

ERYRICSBATAN NS

G-1

J(I + 1)
e

where



N is the inverse cumulative distribution of a standard normal random
variable, and N[(1 - a)l/I] is used to obtain an approximate (1 - «)th
quantile point of the maximum of I normal variates.

In this study, only large values of the absolute deviation are of

interest, so only the right-hand 1imit was tested, and the significance
point was adjusted appropriately.
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where tabled values are given. In preliminary runs with these two methods
QSCREEN found many more points than FSCREEN when both were used at level

a = .0l. To evaluate the source of this difference, several simulation runs
were performed to test the methods. One thousand sets each of 5, 10, and 15
standard normal variates were tested with each method at « = .0l and

a = .05, and the mean proportion of rejected points was computed. The
results of the simulation are presented in Table H-1.

Table H-1
SIMULATION RESULTS FOR OUTLIER SCREENING METHODS

a= .01
Number Mean Proportion Rejected
Set Size of Sets QSCREEN FSCREEN
5 1000 0.0000* 0.0022 + 0.0007
10 1000 0.0149 * 0.0012 0.0017 £ 0.0004
15 1000 0.0192 + 0.0013 0.0009 * 0.0002
a = .05
Number Mean Proportion Rejected
Set Size of Sets QSCREEN FSCREEN
5 1000 0.0076 + 0.0012 0.0104 = 0.0014
10 1000 0.0422 + 0.0020 0.0076 * 0.0009
15 1000 0.0517 + 0.0022 0.0040 * 0.0005

The interquantile range (IQR) used in QSCREEN is computed by SAS using a
weighted linear combination of adjacent order statistics. For N < 8 this
includes the extreme points in the scale calculation, hence only very
extreme points are rejected by QSCREEN for very small N.
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Appendix H

OUTLIER SCREENING METHODS

Two methods of screening individual data values were used in this study
to screen across the set of laboratory results for each compound and sample
type. The.first method, a robust quantile screening method (QSCREEN), was
suggested in Hoaglin, Mosteller, and Tukey, Understanding Robust and
Exploratory Data Analysis, pp. 30-39. QSCREEN (a) estimates the (1 - a/2)th
and a/2th percentiles of its data by

M2 ‘IR,

N(l-a)
2 N(.75)
where M is the median, IQR is the interquantile range (75th percentile -
25th percentile), and N is the inverse distribution function of the normal
distribution. Points outside this range are rejected.

The second method, called Ferguson's method (FSCREEN) and based on the
sample kurtosis, is described in the “Standard Practice for Dealing with
Outlying Observations" 1982 Annual Book of ASTM Standards. FSCREEN (a)
computes

2

J =]

2
(X, - X)

n 4
by = n > (X; - %) /
i=1 j=1

and compares it to tabled percentiles of the sample kurtosis. If the tabled
value is exceeded at the a level, the farthest point from the mean is

dropped. Then b2 is recomputed on the remaining points, and this
procedure is iterated to convergence.

The levels (.001 for QSCREEN, .01 for FSCREEN) used for these

screenings were chosen for several reasons. QSCREEN can be adjusted to any
desired a level, whereas FSCREEN can be used only at a = .01 and a = .05,
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Therefore, QSCREEN is seen to be performing at very close to its
nominal level on normal data, but FSCREEN does not find as many points as it
should according to its level. Because extensive checking failed to reveal
any problems with the implementation, it can only be suggested that the same
problem may exist in the cited tables of .significance levels.

So that both methods would perform in practice at approximately the
same power, QSCREEN was used for the actual screening at level o« = .00l and
FSCREEN at level a = .01, Approximately 2 percent of the actual data was
identified as outliers by one or both of these methods.
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Appendix I

ESTIMATION OF VARIANCE COMPONENTS

For the purpose of calculating quality control 1imits from the data in
this study, the variance components model assumes that the logarithm of the
measured amount X]m measured by laboratory 1 and replicate m can be
written as

1°g(X]m) = U + E] + A]m »

for 1 =1, ..., L lTaboratories and m=1, ..., n, replicate measurements
at laboratory 1. 'u is the (fixed) average response; Ey is the (random)
interlaboratory effect with mean 0 and variance oé; A1m is the (random)
intralaboratory effect, with mean 0 and variance aA.

The variance components analysis was performed by the maximum
Tikelihood method using BMDP3Y to estimate the inter- and intralaboratory
variance components of the logarithms of the measured amounts. For the
start-up and ongoing limits, the replicates used were the BLK, APS, and EPA
samples (SAMGRP = WTR), using only the labeled compound results from the BLK
and EPA samples.* For the calibration verification limits, the replicates
used were the CAL 100, VER, and PRR samples (SAMGRP = CAL). Table I-1 gives
the results of the variance components analysis for each sample type and
compound series (1 = compounds by internal standard, 2 = labeled analogues
by internal standard, 3 = compounds by isotope dilution). For each
compound, the total number of observations, the total number of
laboratories, the logarithmic mean M (labeled "MU"), the square roots of the
variance components Sg (interlaboratory) and Sp (intralaboratory), and the
percentage of the total variance due to interlaboratory variation
100 x SE/(SE + Si) are given.

*
No unlabeled compounds were included in the BLK sample, and the unlabeled
compounds in the EPA sample were at varying amounts and only a few
compounds were actually present.

I-1



Because intralaboratory replicates were not available for series 1 and
series 3 compounds for the WTR samples, the total variance Sg * Sﬁ for these
cases was estimated by the variance among the available measurements (one
per lab on the APS sample), and then decomposed into the components
according to the ratio of inter- and intralaboratory variance found for the

WTR series 2 compounds.
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Table I-1
RESULTS OF VARIANCE COMPONENTS ANALYSIS

---------------------------- SERIES=1  SAMGRP=CAL ——==~-m—==e~ e cmce e

COMPOUND TOTAL TOTAL My S_E S_A % VAR DUE
0BS LABS TO LAB
001B ACENAPHTHENE 36 13 4.56 0.07 0.08 43.10
005B BENZIDINE 33 1 4.59 0.27 0.45 25.93
008B 1,2,4=-TRICHLOROBENZENE 34 12 4.59 0.08 0.11 36.94
009B HEXACHLOROBENZENE 37 13 4.65 0.07 0.21 9.69
012B HEXACHLOROETHANE 31 1 4.61 0.13 0.16 38.19
018B BIS(2-CHLOROETHYL)ETHER 37 13 4.61 0.07 0.18 12.21
0208 2Z-CHLORONAPHTHALENE 26 9 4.53 0.08 0.14 23.15
021A 2,4,6-TRECHLOROPHENOL 31 12 4.61 0.09 0.12 34.92
022A P-CHLORO-M~-CRESOL 29 11 4.50 0.08 0.06 41.02
024A 2-CHLOROPHENOL 37 13 4.57 0.06 0.13 15.94
025B 1,2-DICHLOROBENZENE 37 13 4.60 0.04 0.17 6.22
026B 1,3-DICHLOROBENZENE 37 13 4.56 0.08 0.12 29.45
0278 1,4-DICHLOROBENZENE 35 13 4.58 0.06 0.12 17.82
028B 3,3'-DICHLOROBENZIDINE 32 11 4.66 0.19 0.27 32.35
0312 2,4-DICHLOROPHENOL 37 13 4.62 0.00 0.13 0.00
034A 2,4-DIMETHYLPHENOL 33 12 4.50 0.05 0.08 22.87
035B 2,4-DINITROTOLUENE 36 13 4.65 0.00 0.20 0.00
036B 2,6-DINITROTOLUENE 38 13 4.58 0.13 0.20 27.85
037B 1,2-DIPHENYLHYDRAZINE 30 11 4.61 0.00 0.13 0.00
039B FLUORANTHENE 33 12 4.60 0.07 0.18 14.55
O40B 4-CHLOROPHENYL PHENYL ETH 36 13 4.58 0.04 0.14 6.37
041B 4-BROMOPHENYL PHENYL ETHE 25 13 4.65 0.09 0.13 31.13
042B BIS (2-CHLOROISOPROPYL) E 29 10 4.65 0.0u4 0.17 6.18
052B HEXACHLOROBUTADIENE 34 13 4.60 0.06 0. 11 21.03
053B HEXACHLOROCYCLOPENTADIENE 35 13 4.65 0.03 0.14 3.89
054B ISOPHORONE 35 13 4.57 0.14 0.15 46.23
0S5B NAPHTHALENE 37 13 4.54 0.09 0.14 27.71
056B NITROBENZENE 17 6 4.63 0.06 0.1 20.04
057A 2-NITROPHENOL 35 13 4.60 0.06 0.12 20.83
058A 4-NITROPHENOL 28 10 4.69 0.13 0.28 17.85
0SSA 2,4-DINITROPHENOL 37 13 4.80 0.19 0.21 4y.21
060A 4,6-DINITRO-O~CRESOL 33 12 b.66 0.10 0.19 21.54
062B N-NITROSODIPHENYLAMINE 11 4 4.71 0.05 0.12 14.99
064A PENTACHLOROPHENOL 34 12 4.73 0.09 0.22 14,32
065A PHENOL 37 13 4.56 0.07 0.15 18.63
066B BIS (2-ETHYLHEXYL) PHTHRAL 35 12 4.66 0.17 0.24 34.27
068B DI-N-BUTYL PHTHALATE 34 12 4.60 0.10 0.15 30.80
069B DI-N-OCTYL PHTHALATE 36 13 4.60 0.17 0.32 22.68
070B DIETHYL PHTHALATE 36 13 4.58 0.05 0.18 7.44
0718 DIMETHYL PHTHALATE: 38 13 4.60 0.14 0.18 39.10
0728 BENZO(A)IANTHRANCENE 34 12 4.63 0.09 0.27 9.29
073B BENZO(CAR)PYRENE 34 12 4.47 0.22 0.49 16.40
0748 BENZO(BI}FLUORANTHENE 31 11 4.62 0.23 0.4 23.59
075B BENZO(K)FLUORANTHENE 35 12 4.46 0.30 0.45 30.21
076B CHRYSENE 36 13 4.60 0.12 0.42 8.00
077B ACENAPHTHYLENE 28 11 4.57 0.06 0.08 42.26
078B ANTHRACENE 38 13 4.57 0.11 0.20 21.74
0798 BENZO(GHI)PERYLENE 31 11 4.56 0.03 0.42 0.45
080B FLUORENE 38 13 4.58 0.10 0.17 24.75
0818 PHENANTHRENE 38 13 4.60 0.12 0.29 26.35
08uB PYRENE 31 1 4.57 0.10 0.19 22.°%8
502B BETAR NAPHTHYLAMINE 30 1" 4.60 0.15 0.26 24.95
503B ALPHA PICOLINE 31 1 4.59 0.09 0.21 15.78
504B DIBENZOTHIOPHENE 34 12 4.60 0.10 0.16 25.68
505B DIBENZOFURAN 37 13 4.60 0.03 0.15 3.13
S06B N-DODECANE 34 12 4.64 0.10 0.21 17.95
507B DIPHENYLAMINE 31 1" 4.62 0.00 0.17 0.00
508B DIPHENYLETHER 33 12 4.55 0.14 0.17 41.62
5098 ALPHA TERPINEOL 35 12 4.58 0.15 0.16 44,31
5108 STYRENE 34 12 4.59 0.07 0.18 13.80
5118 DI-N-BUTYL AMINE 8 3 4.81 0.2y 0.46 21.30
5128 BIPHENYL 34 12 4.59 0.07 0.1 29.40
513B P~CYMENE 36 13 4.63 0.04 0.16 5.96
5178 N-DECANE c10 36 12 4.62 0.13 0.25 19.46
519B N-HEXADECANE C16 38 13 4.58 0.08 0.19 14.77
§21B N-EICOSANE c20 38 13 4.61 0.20 0.20 49.53
§23B N-TETRACOSANE c24 36 12 4.66 0.1 0.19 25.88
526B N-TRIACONTANE c30 32 12 4.67 0.25 0.28 b4.90



Table I-1 (Continued)

..... SERIES=1 SAMGRP=WTR
COMPOUND TOTAL TOTAL MU
[+):3] LABS
001B ACENAPHTHENE . 12 4.29
0058 BENZIDINE 8 3.03
008B 1,2,4-TRICHLOROBENZENE . 11 4.04
0098 HEXACHLOROBENZENE . 12 .42
0123 HEXACHLOROETHANE . 10 3.44
018B BIS(2-CHLOROETHYL)ETHER . 12 4.39
0208 2-CHLORONAPHTHALENE . 9 3.74
0212 2,.4,5-TRICHLOROPHENOL -t 10 4.48
022A P-CHLORO-M~CRESOL . 10 4.33
024A 2-CHLOROPHENOL . 12 4.38
0258 1,2-DICHLOROBENZENE . 11 4.03
0268 1,3-DICHLOROBENZENE . 12 3.88
0278 1,4-DICHLOROBENZENE . 12 3.92
0288 3,3'-DICHLOROBENZIDINE . 9 3.83
031A 2,4%4-DICHLOROPHENOL . 12 4.44
034A 2,4~DIMETHYLPHENOL . 11 3.92
035B 2,4-DINITROTOLUENE . 12 4.48
036B 2,5-DINITROTOLUENE . 12 4.46
037B 1,2~DIPHENYLHYDRAZINE . 10 4.41
0398 FLUORANTHENE . 10 4.30
040B 4~-CHLOROPHENYL PHENYL ETH . 12 4.35
0418 4-BROMOPHENYL PHENYL ETHE . 12 4.39
O4%42B BIS (2-CHLOROISOPROPYL) E . 9 5.31
052B HEXACHLOROBUTADIENE . 12 3.813
053B HEXACHLOROCYCLOPENTADIENE . 10 2.23
054B ISOPHORONE . 11 4.39
055B NAPHTHALENE . 12 4.14
056B NITROBENZENE . 5 4.35
057A 2-NITROPHENOL . 12 4.40
0S8A 4-NITROPHENOL - 9 4.29
059A 2,4-DINITROPHENQL 12 4.51
060A 4,5-DINITRO-0-CRESOL . 11 4.63
062B N-NITROSODIPHENYLAMINE L 4.57
064A PENTACHLOROPHENOL 11 4.35
065A PHENOL . 12 4.34
066B BIS (2-ETHYLHEXYL) PHTHAL . 9 4.47
0688 DI-K-BUTYL PHTHALATE " 4.19
069B DI-N-OCTYL PHTHALATE . 1" 4.34
070B DIETHYL PHTHALATE 11 3.90
0718 DIMETHYL PHTHALATE . 12 3.52
Q728 BENZOC(A)ANTHRANCENE 9 4,37
073B BENZO(A)PYRENE 10 .39
0748 BENZO(B)FLUORANTHENE 10 4.00
075B BENZO(K)FLUORANTHENE . 11 3.74
0768 CHRYSENE . 10 4.34
077B ACENAPHTHYLENE 10 4.34
0788 ANTHRACENE 12 4.25
0798 BENZO(GHI)PERYLENE . 9 4.39
080B FLUORENE B 12 4.38
081B PHENANTHRENE - 1 4.30
084B PYRENE 10 4.19
5028 BETA NAPHTHYLAMINE 9 3.69
503B ALPHR PICOLINE 9 4.11
504B DIBENZOTHIOPHENE 11 4.32
505B DIBENZOFURAN 12 4.7
506B N-DODECANE 1 3.6
507B DIPHENYLAMINE 10 4.33
5088 DIPHENYLETHER . 1" 4.23
5098 ALPHR TERPINEOL 1 4.40
510B STYRENE 11 3.75
5118 DI-N-BUTYL AMINE 2 1.45
512B BIPHENYL 1 4.26
513B P-CYMENE " 3.84
5178 N-DECANE c10 . 11 3.03
5198 N-HEXADECANE c16 10 4.33
521B N-EICOSANE c20 12 4.41
5238 N~TETRACOSANE c2h 10 4.46
526B N-TRIACONTANE c3o0 10 4. 40

0.11
0.92
0.35
0.13
0.78
0.18
0.43
.10
0.05
0.22
0.29
0.37
0.33
0.65
0.17
0.52
0.19
0.12

0.23

A

0.14
0.80
0.36
0.21
0.72
0.13
0.44
0.13
0.35
0.14
9.19
0.35
.31
0.47
0.13
.20
0.11
0.22
0.20
0.20
0.21

0.10
0.46
0.88
0.18
0.28
0.10

0.43

% VAR DUE
TO LAB

39.55
§7.01
47.61
28.45
53.69
66.44
48.87
39.72

2.02
72.02
68.46
53.40
52.55
66.05
65.33
86.37
72.61
23.82
5§7.26
53.15
27.58

57.29
58.39
76.40
52.24
47.48
64.65
66.21
21.24%
58.76
57.09

9.35
51.25

0.00
74%.49
81.78
78.01
43.72
53.22
76.5¢
75.95
41.07
54.83
37.25
5t1.03
46.18

§0.31
52.%0
38.256
58.01
77.54
68.30



Table I-1 (Continued)

---------------------------- SERIES32  SAMGRPSCAL ========me—m—meem—e e

COMPOUND TOTAL TOTAL My S_E S_A 7% VAR DUE
0BS LABS TO LAB

201B ACENAPHTHENE-D10 33 12 4.60 0.00 0.07 0.00
2058 BENZIDINE-D8 (RINGS-D8) 31 " 4.7% 0.00 0.52 Q.00
208B 1,2,4~TRICHLOROBENZENE-D3 30 12 4.63 0.00 0.10 0.00
209B HEXACHLOROBENZENE-13C6 31 11 4.67 0.03 0.20 1.91
212B HEXACHLOROETHANE-1-13C 27 10 4.62 0.00 0.15 0.00
2188 BIS{(2-CHLOROETHYL)-DS8 ETH 29 10 4.59 0.03 0.14 4.16
220B 2-CHLORONAPHTHALENE-D7 35 13 4.59 0.00 0.07 0.00
221A 2,4,6-TRICHLOROPHENOL-3,5 27 10 4.60 0.08 0.07 56.79
2228 4-CHLORO-3-METHYLPHENOL-2 35 13 4.62 0.00 0.08 0.00
224A 2-CHLOROPHENOL-3,4,5,6-Du 34 12 4.60 0.00 0.12 0.00
225B 1,2-DICHLOROBENZENE-DY4 31 12 4.62 0.00 0.10 0.00
2268 1,3-DICHLOROBENZENE-DY4 a3 12 4.60 0.00 0.1y 0.00
227B 1,4~DICHLOROBENZENE-DY 33 13 4.62 0.00 0.09 0.00
2288 3,3'-DICHLOROBENZIDINE-D6 31 11 4.68 0.14 0.36 12.72
2312 2,4~DICHLOROPHENOL-3,5,6~ 35 13 4.63 0.00 0.10 0.00
234A 2,4-DIMETHYLPHENQL-3,5,6~- 17 13 4.59 ¢.03 0.12 5.20
235B 2,4-DINITROTOLUENE-3,5,6~ 27 10 4.64 0.00 6.12 0.00
2368 2,6-DINITROTOLUENE-D3 23 9 4.59 0.00 0.19 0.00
2378 1,2-DIPHENYL-D10-HYDRAZIN 33 12 4.61 0.02 0.12 2.45
2398 FLUORANTHENE-D10 3u 13 4.67 0.00 0.16 0.00
2408 4-CHLOROPHENYL PHENYL-DS 36 13 4.60 0.04 0.12 7.97
242B BIS(2-CHLOROISOPROPYL)ETH 29 10 4.63 0.00 0.17 0.00
2528 HEXACHLORO-1,3-BUTADIENE- 31 12 4.61 0.00 0.08 0.00
253B HEXACHLOROCYCLOPENTADIENE 28 10 4.74 0.00 0.15 0.00
2548 ISOPHORONE-DS 36 13 4.62 0.00 0.14 0.00
255B NAPHTHALENE-DS 35 13 4.59 0.00 0.07 0.00
256B NITROBENZENE-DS 14 s 4.60 0.00 0.12 0.00
257A 2-NITROPHENOL-3,4,5,6-D4 36 13 4.62 0.0u4 0.10 14.68
258A 4-NITROPHENOL-2,3,5,6-D4 30 1 4.77 0.21 0.22 48.77
259A 2,4~-DINITROPHENOL-3,5,6-D 34 12 4.73 0.06 0.20 9.10
260A 4,6-DINITRO-O-CRESOL-D2 33 12 4.69 0.05 0.12 13.65
262B N~NITROSODIPHENYLAMINE-DG6 22 8 4.59 0.00 0.10 0.00
264A PENTACHLOROPHENOL-13C6 34 12 4.68 0.04 0.18 4.3
265A PHENOL-2,3,4,5,6-D5 36 13. 4.61 0.01 0.16 0.74
266B BIS(Z-ETHYLHEXYL)PHTHALAT 31 11 4.64 0.16 0.17 44.70
268B DI-N-BUTYL PHTHALATE-DY 32 12 4.61 0.05 0.13 11.51
269B DI-N-OCTYL PHTHALATE-DY 35 13 4.66 0.10 0.33 8.01
270B DIETHYL PHTHALATE-3,4,5,6 36 13 4.62 0.00 0.16 0.00
271B DIMETHYL PHTHALATE-3.4,5, 37 13 4.59 0.03 0.15 4.27
272B BENZO(A)ANTHRACENE-D12 32 12 4.65 0.09 0.26 11.35
273B BENZO(A)PYRENE-D12 34 12 4.56 0.17 0.4y 13.25
274B BENZO(B)FLUORANTHENE-D12 32 11 4.59 0.1y 0.41 10.49
275B BENZO(K)FLUORANTHENE-DI12 35 12 4.57 0.00 0.u43 0.00
276B CHRYSENE-D12 34 12 4.62 0.07 0.30 5.62
277B ACENAPHTHYLENE-DS 35 13 .60 0.00 0.09 0.00
278B ANTHRACENE-D10 29 1 4.58 0.00 0.11 0.00
279B BENZO(GHI)PERYLENE-D12 34 12 4.54% 0.00 0.43 0.00
280B FLUORENE-D10 35 13 4.61 0.00 0.10 0.00
281B PHENANTHRENE-D10 33 12 4.63 0.06 0.08 34 .29
284B PYRENE-D10 31 12 4.70 0.17 0.15 54.7

692B 2~-MAPHTHYL-D7-AMINE 30 11 4.73 0.15 0.17 4y .2

603B 2-METHYLPYRIDINE-D7 34 12 4.61 0.00 0.25 0.00
604B DIBENZOTHIOPHENE-DS 27 " 4.61 0.04 0.07 26.94
605B DIBENZOFURAN-DS 33 12 4.60 0.00 0.09 0.00
606B N-DODECANE-D26 39 13 4.62 0.05 0:.19 6.38
6078 DIPHENYL-D10-AMINE 24 9 4.63 0.03 0.10 7.44
608B DIPHENYL-D10 ETHER 31 12 4.62 0.00 0.05 0.00
609B ALPHA-TERPINEOL-D3 33 11 4.68 0.05 0.34 1.87
610B STYREMNE-2,3,4,5,6-D5 34 12 4.59 0.09 0.17 21.82
611B DI-N-BUTYL-D18-AMINE 12 4 4.71 0.00 0.53 0.00
612B DIPHENYL-D10 12 4 4.59 0.10 0.09 56.59
6138 P-CYMENE-D14 3y 13 4.60 0.00 0.09 0.00
617B N-DECANE-D22 36 13 4.69 0.10 0.17 24.32
6198 N-HEXADECANE-D3Y4 37 13 4.60 0.00 0.13 0.00
621B N-EICOSANE-D42 31 11 4.61 0.07 0.10 10.17
623B N-TETRACOSANE-DS50 35 12 4.67 0.10 0.15 33.57
626B N-TRIACONTANE~-D62 33 2 4.61 0.23 0.30 37.27



Table I-1 {Continued)

SERIES=2 SAMGRP=WTR ———

COMPOUND TOTAL TOTAL 1y S_E S_A % VAR DUE
0BS LABS. TO LAB
201B ACENAPHTHENE-D10 33 11 4.29 0.17 0.22 39.55
2058 BENZIDINE-D8 (RINGS-D8) 21 8 3.45 1.12 0.97 §7.01
2088 1,2,4~TRICHLOROBENZENE-D3 32 11 3.98 0.35 0.37 47.61
2098 HEXACHLOROBENZENE-13C6 29 10 4.46 0.21 0.33 28.45
2128 HEXACHLOROETHANE-1-13C 26 9 3.71 0.55 0.51 53.69
2188 BIS(2-CHLOROETHYL)-D8 ETH 30 10 4.30 0.27 0.19 66.44
220B 2-CHLORONAPHTHALENE-D7 36 12 4.24 0.24 0.24 48.87
221K 2,4,6~-TRICHLOROPHENOL-3,5 24 9 ' u.u7 0.17 0.21 39.72
2222 4~CHLORO-3-METHYLPHENOL-2 33 12 "4.19 0.07 6.49 2.02
224K 2-CHLOROPHENOL-3,4,5,6-D4 30 1 4.33 0.22 0.13 72.02
2258 1,2-DICHLOROBENZENE-DY 32 11 3.96 0.39 0.26 68.46
226B 1,3-DICHLOROBENZENE~DY 32 1 3.89 0.37 0.35 53.40
2278 1,4-DICHLOROBENZENE-DY 35 12 3.96 0.35 0.33 §2.55
2288 3,3'-DICHLOROBENZIDINE-D6 30 10 4.04 0.61 0.44 66.05
231A 2,4=-DICHLOROPHENOL~3,5,6~ 33 12 4.36 0.21 0.15 65.33
234A 2,4-DIMETHYLPHENOL~-3,5, 6~ 34 12 4.05 0.42 0.17 86.37
2358 2,4-DINITROTOLUENE~3,5,6~ 28 10 4.28 0.34 0.21 72.61
236B 2,6-DINITROTOLUENE-D3 23 8 4.48 0.14 0.258 23.82
237B 1,2~DIPHENYL-D10-HYDRAZIN 33 11 4.28 0.24 0.20 57.26
2398 FLUORANTHENE-D10 34 12 4.31 0.21 0.20 53.15
2408 4=-CHLOROPHENYL PHENYL-DS 36 12 4.36 0.17 0.27 27.58
2428 BIS(2-CHLOROISOPROPYL)IETH 27 9 4.27 .19 0.16 57.29
2528 HEXACHLORO-1,3-BUTADIENE- 32 1 3.82 90.51 0.43 598.39
253B HEXACHLOROCYCLOPENTADIENE 20 9 2.33 1.50 0.83 76.40
2548 ISOPHORONE-DS 32 1 4.39 .0.13 0.13 52.24
255B MAPHTHALENE-DS 35 12 4.17 0.23 0.25 47.48
2568 NITROBENZENE-DS A2 4 4.23 0.19 0.1% 64.65
2572 2-NITROPHENOL-3,4,5,6~D4 33 12 4.33 e.19 0.13 66.21
258A 4-NITROPHENOL-2,3,5,6-D4 29 10 4.17 0.33 0.64 21.2%
259R 2,4-DINITROPHENOL-3,5,6~D 31 1 4.38 0.36 0.31 58.75
2602 4,6-DINITRO~O~CRESOL-D2 30 " 4.83 0.25 0.27 47.09
262B N-NITROSODIPHENYLAMINE-D6 20 7 4.40 0.06 0.18 9.35
264A PENTACHLOROPHENOL-13C6 30 11 4.46 0.24 0.23 51.25
265A PHENOL-2,3,4,5,6-D§ 33- 12 4.058 0.00 0.63 o.ce
266B BIS(2-ETHYLHEXYL)PHTHALAT 28 10 4.38 0.26 8.15 78417
2688 DI-N-BUTYL PHTHALATE-D4 32 1 4.21 0.31 0.15 81.78
2698 DI-N-OCTYL PHTHALATE-DY 34 12 4.19 0.52 0.27 78.01
2708 DIETHYL PHTHALATE-3,4,5,6 34 12 3.78 0.45 0.51 43.72
2718 DIMETHYL PHTHALATE-3.4,S5, 35 12 3.24 0.82 0.77 5§3.22
2728 BENZO(CA)ANTHRACENE-D12 31 11 4.4y 0.36 0.20 76.50
2738 BENZO(A)PYRENE-D12 30 11 4.37 0.24 0.13 75.95
274B BENZO(B)FLUORANTHENE-D12 28 10 4.24 0.49 0.58 41.07
2758 BENZO(K)FLUORANTHENE-D12 31 1 4.39 0.48 0.44 54.83
276B CHRYSENE-D12 30 11 4.40 0.24 0.31 37.25
277B RCENAPHTHYLENE-DS 36 12 4.31 0.18 0.18 §1.03
278B ANTHRACENE-D10 30 10 4.32 g.24 0.26 46.18
279B BENZO(GHI)PERYLENE-D12 30 11 4.46 0.32 0.21 69.35
2808 FLUORENE-D10 34 12 4.39 0.09 0.22 14.31
281B PHENANTHRENE-D10 33 1" 4,32 0.11 0.22 20.42
2848 PYRENE-DI10 31 11 4.30 0.24% 0.17 67.66
502B 2-NAPHTHYL-D7-AMINE 24 10 3.66 1.33 0.30 95.0¢9
603B 2-METHYLPYRIDINE-D?7 32 n 4.04 0.42 0.59 33.77
604B DIBENZOTHIOPHENE-DS8 28 10 4.36 0.12 0.17 32.3¢
605B DIBENZOFURAN-DS 32 1 4.37 6.13 0.17 8.4
606B N-DODECAKE-D26 35 12 3.79 0.57 0.40 66.93
607B DIPHENYL-D10-ANINE 24 8 4.29 0.25 0.23 54.56
608B DIPHENYL-D10 ETHER 32 " 4.30 0.19 0.21 46.45
6098 ALPHA-TERPINEQL-D3 30 10 4.37 0.36 0.24% 68.35
6108 STYRENE-2,3,4,5,6-D5 32 LR 3.81 0.50 0.37 64.12
6118 DI-N-BUTYL~D18-AMINE 8 3 3.38 0.00 1.08 6.00
6128 DIPHENYL-D10 12 4 4.20 0.08 0.21 11.92
6138 P-CYMENE-D1U4 35 12 3.79 0.57 0.46 60.31
6178 N-DECAKE-D22 34 12 3.78 0.51 0.48 52.%0
6198 N-HEXADECANE-D3Y4 32 12 4.32 0.19 0.24 38.26
621B N-EICOSANE-DY2 33 1 4.32 0.23 0.19 58.01
6238 N~TETRACOSANE-DSO 31 11 4.32 0.30 8.16 77.54
6268 N-TRIACONTANE-D62 31 1 4.37 0.32 0.21 68.380



Table I-1 (Continued)

--------------- .-=-—————-===- SERIES=3
COMPOUND TOTAL TOTAL
0BS LABS
3018 ACENAPHTHENE 36 12
3058 BENZIDINE 31 1
308B 1,2,4-TRICHLOROBENZENE 33 11
3098 HEXACHLOROBENZENE 32 1
312B HEXACHLOROETHANE 26 9
3188 BIS(2-CHLOROETHYL)ETHER 30 10
3208 2-CHLORONAPHTHALENE 26 9
3212 2,4,6-TRICHLOROPHENOL 33 "
322A P-CHLORO-M-CRESOL 31 "
324R 2-CHLOROPHENOL 36 12
325B 1,2-DICHLOROBENZENE 32 12
3268 1,3-DICHLOROBENZENE 34 12
3278 1,4-DICHLOROBENZENE 37 13
3288 3,3'-DICHLOROBENZIDINE 32 11
3312 2,4~DICHLORCPHENOL 37 13
334A 2,4-DIMETHYLPHENOL 35 12
335B 2,4-DINITROTOLUENE 29 10
336B 2,6-DINITROTOLUENE 24 9
3378 1,2-DIPHENYLHYDRAZINE 35 12
3398 FLUORANTHENE 39 13
3408 4-CHLOROPHENYL PHENYL ETH 38 13
3492B BIS (2-CHLOROISOPROPYL) E 30 10
352B HEXACHLOROBUTADIENE 34 12
3538 HEXACHLOROCYCLOPENTADIENE 29 10
354B ISOPHORONE 33 12
3558 NAPHTHALENE 39 13
3568 NITROBENZENE 15 5
357A 2-NITROPHENOL 39 13
358A 4-NITROPHENOL 27 10
359A 2,4-DINITROPHENOL 36 12
360A 4,6-DINITRO-0-CRESOL 33 1
362B N-NITROSODIPHENYLAMINE 18 6
364A PENTACHLOROPHENOL 36 12
365A PHENOL 39 13
3668 BIS (2-ETHYLHEXYL) PHTHAL 39 13
3688 DI-N-BUTYL PHTHALATE 36 13
3698 DI-N-OCTYL PHTHALATE 39 13
3708 DIETHYL PHTHALATE 37 13
3718 DIMETHYL PHTHALATE 38 13
3728 BENZO(A)ANTHRANCENE 31 11
3738 BENZO(A)PYRENE 34 12
3748 BEMZO(B)FLUORANTHENE 32 "
3758 BENZO(K)FLUORANTHENE 32 12
3768 CHRYSENE 37 13
377B ACENAPHTHYLENE 35 12
3788 ANTHRACENE 35 12
3798 BENZO(GHI)PERYLENE 28 10
3808 FLUORENE 38 13
381B PHENANTHRENE 39 13
3848 PYRENE 33 12
7028 BETA NAPHTHYLAMINE 31 1
7038 ALPHA PICOLINE 28 10
7048 DIBENZOTHIGPHENE 35 12
7058 DIBENZOFURAN 32 1
7068 N-DODECANE c1z 36 12
7078 DIPHENYLAMINE 27 9
7083 DIPHENYLETHER 33 1"
7098 ALPHA TERPINEOL 20 7
7108 STYRENE 31 11
7118 DI-N-BUTYL AMINE 6 2
7128 BIPHENYL 21 s
7138 P-CYME'E 1 12
717B N-DECAVE c1o 32 "
7198 N-HEXAL SCANE c1s 37 13
7218 N-EICOSANE c20 39 13
7238 N-TETRACOSANE c2u 39 13
7268 N-TRIACONTANE c30 38 13
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% VAR DUE
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41.17
30.03
11.53

0.00
82.53
28.49
61.25
79.85
85.61
63.20
10.34%
10.16
14.17
52.28
12.21
17.37
74.02

7.74
5§5.97
14.01

3.20
24.65

0.00
62.33
27.27
17.16
93.28
32.25
11.u89
63.31
41,42
49.64



Table I-1 (Concluded)

- - SERIES=3 SAMGRP=WTR

COMPOUNXD TOTAL TOTAL My
0BS LABS
3018 ACENAPHTHENE . 10 4.63
305B BENZIDINE . 8 4.47
308B 1,2,4~-TRICHLOROBENZENE . 9 4.66
3098 HEXACHLOROBENZENE . 9 4.66
3128 HEXACHLOROETHANE . 8 4.88
3188 BIS(2-CHLOROETHYL)ETHER . 9 4,64
3208 2-CHLORONAPHTHALENE . 9 4.83
321A 2,4,6-TRICHLOROPHENOL . 9 4.69
322A P-CHLORO-M—~CRESOL . 9 4.60
324A 2-CHLOROPHENOL . 10 4.63
3258 1,2~DICHLOROBENZENE . 10 4.64
3268 1,3~-DICHLOROBENZENE . 10 4.72
3278 1,4-DICHLOROBENZENE . 11 4.68
3288 3,3'-DICHLOROBENZIDINE . 10 4.69
331A 2,4-DICHLOROPHENOL . 12 4.66
334A 2,4-DIMETHYLPHENOL . 10 4.57
335B 2,4-DINITROTOLUENE . 8 4.69
3368 2,6-DINITROTOLUENE . 8 4.66
3378 1,2-DIPHENYLHYDRAZINE . 11 4.79
3398 FLUORANTHENE . 1 4.71
340B 4-CHLOROPHENYL PHENYL ETH . 12 4.71
3428 BIS (2~CHLOROISOPROPYL) E . 9 4.66
352B HEXACHLOROBUTADIENE . 11 .71
3538 HEXACHLOROCYCLOPENTADIENE . 5 4.60
3548 ISOPHORONE . 11 4.69
355B NAPHTHALENE . 1 4.66
3568 NITROBENZENE . 4 4.65
357A 2-NITROPHENOL . 12 4.65
358A 4~NITROPHENOL . 8 4.55
3598 2,4-DINITROPHENOL . 11 4.58
360A 4.6-DINITRO-0-CRESOL . 9 4.62
3628 N-NITROSODIPHENYLAMINE . 5 4.56
364A PENTACHLOROPHENOL . 11 4.63
365K PHENOL . 12 4.58
3668 BIS (2-ETHYLHEXYL) PHTHAL . 11 4.81
368B DI~N-BUTYL PHTHALATE . 9 4.72
3698 DI-N-OCTYL PHTHALATE . 12 4.71
3708 DIETHYL PHTHALATE . 12 4.79
3718 DIMETHYL PHTHALATE . 11 4.77
372B BENZO(R)ANTHRANCENE . 9 4.65
373B BENZO(A)IPYRENE . 11 4.70
3748 BENZO(B)FLUORANTHENE . 9 4.83
3758 BENZO(K)FLUORANTHENE . 9 4.51
3768 CHRYSENE 12 4.64%
3778 ACENAPHTHYLENE 11 4.73
3788 ANTHRACENE . 1 4.61
3798 BENZO(GHI)PERYLENE . 9 4.67
380B FLUORENE 12 4.63
3818 PHENANTHRENE 10 4.65
384B PYRENE 10 4.67
7028 BETA NAPHTHYLAMINE 6 4.69
7038 ALPHA PICOLINE . 9 4.54
7048 DIBEMZOTHIOPHENE . 10 4.69
7058 DIBENZOFURAN 10 4.67
7068 N-DODECANE c12 11 4.71
7078 DIPHENYLAMINE . 8 4.69
7088 DIPHENYLETHER . 9 4.66
709B ALPHA TERPINEOL . 6 4.59
7108 STYRENE . 10 4.68
7118 DI-N-BUTYL AMINE . 2 3.46
7128 BIPHENYL . ? 4.6S
713B P-CYMENE . 9 4.63
7178 N-DECANE c10 . 9 $.21
719B N-HEXADECANE c16 11 4.73
721B N-EICOSANE c20 12 4.76
723B N-TETRACOSANE c24 . 9 4.66
726B N-TRIACONTANE c30 . 12 4.70
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0.04
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0.06
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0.04
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39.55
57.01
47.61
28.45
53.69
66.44
48.87
39.72
2.02
72.02
68.46
53.40
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£6.05
65.33
86.37
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57.26
53.15
27.58
57.29
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76.40
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64.65
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21.24
58.76
47.09
9.35
§1.25
0.60
T74.49
81.78
78.01
43.72
53.22
76.50



Appendix J

BINOMIAL CALCULATIONS FOR MULTIPLE TESTS

Because of the large number of compounds that may be tested in
Method 1625A, the individual compound test criteria probability levels are
determined in the start-up and continuing QA/QC tests to account for the
simultaneous testing of multiple compounds. In other EPA method validation
studies, the compound-specific performance specifications have usually been
determined using a 5 percent probability Tevel. However, for Method 1625,
if the individual test level is left at .05, the chance that at least one
test will fail approaches certainty as the number of tests increases. In
particular, for the start-up test on Method 1625A, there are over 150
compounds, each tested for precision and accuracy. for a total of over 300
tests. If each item is tested at the .05 level, the odds are about 1 in
5 million* of all tests being passed, even if the equipment is perfect, due
to random variation, assuming tests are pqssed or failed independently.

Two factors can be adjusted to account for this effect: the rejection
lTevel for the test can be made smaller, and a retest can be allowed for
those items that failed the first round. Table J-1 presents the
probabilities associated with various possibilities. Assume that N tests
are performed in the first round, each with individual test level p. In the
calculations that follow, it is assumed that the results for each individual
test are independent.

The probability of failure for one or more items on the first round is

1- (1-p)N

* 7
95300 = 5 4 10°
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Table J-1

PROBABILITY OF FAILING QUALITY CONTROL TESTS

Number of Individual Probability Probability

Tests Test Level Fail Round 1 Fail Round 2
10 0.050 0.401 0.025
0.020 0.183 0.004
0.010 0.096 0.001
0.001 0.010 0.000
50 0.050 0.923 0.118
0.020 0.636 0.020
0.010 0.395 0.005
0.001 0.049 0.000
60 0.050 0.954 0.139
0.020 0.702 0.024
0.010 0.453 0.006
0.001 0.058 0.000
120 0.050 0.998 0.259
0.020 0.911 0.047
0.010 0.701 0.012
0.001 0.113 0.000
150 0.050 1.000 0.313
0.020 0.952 0.058
0.010 0.779 0.015
0.001 0.139 0.000
300 0.050 1.000 0.528
0.020 0.998 0.113
0.010 0.951 0.030
0.001 0.259 0.000
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The average probability of failure in the second round is obtained by averaging
the probabilities of failure given K failures in the first round, i.e.,

N
P(fail in round 2) = 1 - ¥~ (2) pK (l-p)N'K (l-p)K .
K=0

As the table demonstrates, even for small values of N, there is a
significant probability of failure in the first round with .05 level tests,
though the probability of failure on the second round is quite small. For
300 tests, even with the retest allowed, the overall probability of failure
is over 50 percent. Dropping the test level to .0l decreases the
second-round failure probability to under 5 percent, and therefore this
would be the recommended procedure in situations with more than a few tests.

In order to avoid the second round of tests, smaller test levels are
necessary. For instance, for 50 tests, if the test levels are set at .001,
the chance of failing on one or more test criteria on the first round is
reduced to less than 5 percent. This would allow a test procedure which can
be performed in one round of testing. For more than 50 tests, even smaller
rejecton levels would be necessary. For instance, an individual level of
.0001 would achieve 5 percent overall for up to 500 tests.

In considering a two-round test, it would be useful to calculate T1imits
on the number of failures in the first round of testing, such that if the
analyst observes this many failures or more, he will not waste time with a
second round of testing, but instead proceed to correcting and recalibrating
his instrumentation. These limits would not be considered part of the actual
test procedure, but instead could be considered as cost/benefit guidelines
for the analyst in deciding whether to attempt the second round of testing.

A reasonable way to calculate such a 1imit involves a retrospective
test of the hypothesis that the test failures are not actually occurring at
the specified level p, and suggests that the operator abandon the second
round if a binomial test with K failures out of N tries rejects the level p
at significance level .05.
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If this many failures are seen in the first round, it is highly 1ikely
that there is a problem with the instrument, and the chances of passing the
second round are probably Tow. (Note this does not imply the converse, since
if there are problems with only a few compounds, only a few failures might
be seen in the first round and the problem compounds will only be detected
on the second round of testing.) This cutoff number depends on both the
number of initial tests N and the individual level p. The recommended value
of K for each current EPA analytical method is given in Table J-2.

Table J-2

FIRST-ROUND CUTOFFS FOR TWO-ROUND TESTING

Number of 1 2

Number of Start-up Individual Cutoff for™ Cutoff for
Method Compounds Items p Level Start-up Ongoing
601 28 56 .05 7 4
602 7 14 .05 3 2
602/605 2 4 .05 2 2
606 6 12 .05 3 2
607 3 6 .05 2 2
608 24 48 .05 6 4
609 4 8 .05 3 2
610 16 32 .05 5 3
611 5 10 .05 3 2
612 9 18 .05 4 3
613 1 2 .05 2 1
624 31 62 .05 7 5
625 A 12 24 .05 4 3
625 B/N 48 96 .05 9 6
1624 60 120 .05 11 7
1625A 154 308 .01 7 5
1N = number of start-up items
2N = number of compounds
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Appendix K

DERIVATION OF QUALITY CONTROL LIMITS FOR ACCURACY

If we observe a test series Xl, ees XN independently drawn from a
normal distribution with unknown mean u and unknown variance 02, the mean
and variance can be estimated by

A 100(1-p) percent confidence interval for a single independent future
observation X from the same distribution ("prediction interval") can be
constructed by noting that X - X has mean zero and variance (1 + %), hence

X (X-ty (1Bt e ps, X+t (1 -5 /i1« ps)

with probability exactly 1-p, where tN-l is the inverse cumulative

t distribution with N-1 degrees of freedom. All of the quality control
1imits formulas for accuracy used in this report are extensions of this
concept.

Known Mean

If u is known, the interval can be replaced by
X -ty (1-5)s, us g (1-5)s)

with probability 1-p.
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Lognormal Data

If instead of X and the Xi being distributed normally, they have a 2
Tognormal distribution, with logarithmic mean p and logarithmic variance ¢,
the 1imit can be derived by letting Yi = log (X;) and computing Y and S$, the
analogous estimates of u and 02. Because of the monotonicity of the log
transform, the prediction interval for the future value of Y = log (X) can

be exponentiated to obtain

X € (explV - ty_1(1- )3/ + S0, explV ¢ & 1 (1 - §) /1 + pisyD)

with probability 1l-p.

Average of Lognormal Values

Because the start-up test is to be based on the arithmetic average of
four observations, we consider the case where we are interested in a
prediction interval for the average of n future va]uesYn when the data are
drawn from a lognormal distribution, with parameters u and uz. Even though
Yn will have neither a normal nor a lognormal distribution, for small values
of n the distribution will be.very similar to a lTognormal distribution.
(See for instance the EPA Development Document for Electroplating,
Appendix E.) Therefore, we let

Y = log (Xn)

and derive a prediction interval for Y which can then be exponentiated to
produce a prediction interval for Xn'

By standard properties of the lognormal distribution and averaging, Xn
has mean
m = exp(u + %02)

and variance 22
mn/n ’

where
n2 = exp(az) -1
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By the delta method (see for instance Rao, p 388) applied to
f(x) = log(x), Y = log (X,) will have mean

2

Flm) + £ (m) E(X_ - m) + 2F (m) E(X - m?+ ...
2

Similarly expanding f?(X) around X = m, subtracting the square of the mean,
and dropping higher order terms shows that Y will have varijance

3 2 mMPEX -m?e ...

Since u and 02 are estimated by Y“ and 53 as before, we have that

l.z 1 2
Y - (YN +2’SY - '2' nY/n)

(where n$ = exp(Ss) -1) has asymptotic mean zero and variance approximately

32 + °2 + 1(1 l)z 2°4
n N - "' NI

using the fact that nz = exp(oz) -1 a2 for small 02 to combine the S$ and
n$ terms and noting that S$ and YN are independent.

Therefore, an approximate 100(1-p) percent confidence interval for Yn
can be computed as

(expl(Y, + 3 52 - Jd/m) - ¢, (1 - B 51,

expl(y + 3 55 - gd/m) + 1y (1 - By 3],
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where 2 s
2o gheduh’

Variance Components

If the data are drawn from a hierarchical variance structure

1, RN ) I
1’ ¢o-’J

X_I.J.=u*ai+e,'j }

where a; ~ N(O, ai) énd €43 ~ N(O, cz) and are independent, the estimates M,
Sz, and Sg of the parameters "5’ and 05, respectively are obtainable through
a variance components analysis (i.e. the maximum 1ikelihood variance
components analysis computed by BMDP program 3V). The asymptotic variance

of M will be

2 2
aa/I * oe/IJ ’

I(J-l)Si/oz will have a chi-squared distribution with 1(J-1) degrees of

freedom, and (1'1)S§/°§

with I-1 degrees of freedom.

can be approximated by a chi-squared distribution

Since the difference X-M has mean 0 and asymptotic variance
05 + ai + oi/l + °§/IJ’ an approximate 100(1-p) percent prediction

interval is given by

(M- t,(1 - g) S, M+ td(yl - %) S)

where S =\v/52 + S2 + SZ/I + SZ/IJ
a € a €

Because Sf and Sf.have different degrees of freedom, the choice of

d = min(I(J-1), I-1) gives the conservatively widest t-interval, and
ensures coverage probability of at least 1-p.
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Applications-

Combinations of these techniques yield the prediction intervals for
each test series, as described below.

The 1imits for the arithmetic average (Yn) of the four startup amounts
are obtained by combining the "average of lognormal" and variance components
ideas above to give

exp[(m + %Si - %nﬁln)

s t(d, 1-p/2), /(52 ¢ nf/n+ S2L ¢ S2N v (1-1/ms/(20N-L)) ]

where M, SA’ and SE are as above, nﬁ = exp(Sﬁ) - 1, n is the number of
replicates in the start-up test (i.e., 4), N is the number of measurements in
the study, L is the number of laboratories in the study, and t(d, 1-p/2) is
the appropriate two-sided t value for test level p, based on d degrees of
freedom. In order to produce conservative intervals, the degrees of freedom
used was the minimum of those appropriate to either of the variances
appearing in the formula, i.e., min(N-L, L-1). (For the WTR series 1 and 3
calculations, L-1 was used.)

The ongoing calibration verification 1imits are obtained from the
analysis of the CAL type samples as

exp[1n(100) = t(d, 1 - g)SAJ s

where d = N-L, the degrees of freedom in the estimation of SA, using
the lognormal and known-mean concepts.

The ongoing QA/QC limits are obtained from the analysis of the WIR
type samples

exp(M * t(d, 1-p/z)\/g§ v sEeskesimn

where d = min(N-L, L-1) using the lognormal and variance components concepts.



Appendix L

DERIVATION OF QUALITY CONTROL LIMITS FOR PRECISION

Since the start-up precision test for this method is to be based on the
standard deviation of the amounts measured in the four start-up samples, we
need to determine the distribution of

n
1 2
- PR S

where the Xi are distributed a Tognormally, with logarithmic mean . and
logarithmic variance 02. As S does not appear to have any common
distributional form, a simulation was performed to estimate the percentiles,
as described below. The distribution of S depends intrinsically upon the
logarithmic variance 02. but u can be removed from consideration by noting
that S' = S/exp{u) can be considered to come from a lognormal distribution
with parameters 0 and 02, by scale translation of the lognormal. Finally,
for a range of 02 values, the upper quantiles of S' were determined by
simulation. The results are shown in Table L-1 as Q(l-p, o) for p = .05
and .01. The simulations were performed with SAS, using 10,000 repiicates,
and the quantiles were estimated with PROC UNIVARIATE, definition 4.*

An approximate 100(1-p)th percentile of S, then would be estimated by
exp(YN) Q(1l-p, SY), where YN and S$ are the estimates of u and c2 based on
the logarithms of the data, as discussed in Appendix K. In order to correct

Let X(l) £ eee £ X(n) be the ordered observation. For the tth

percentile, where q = t/100, let (n*l)q = j * g, where j is the integer
part and g the fractional part of (n*l)q. Then the tth percentile by
definition 4 is the weighted average of adjacent order statistics aimed at
X(q[n+1])’ i.e. (l-g)X(j) + gx(j,l), where X(n+1) taken to be

X(n). See the SAS User's Guide: Basics, p. 579.
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for the effect of the use of the estimated S$ in the place of az inQ, a
correction term of

F (1-p)
n-1, d
K(1-p, d) =\/;n_1(1-p)/mr)

was suggested, where F and C are the inverse cumulative distributions of the
F and chi-squared distributions, respectively. This correction represents
the ratio between the percentiles of F-1imits and chi-squared 1imits for a
standard deviation in the ordinary (nonlogarithmic) situation, and should be
approximately correct for use in this situation.*

The precision 1imit on the standard deviation was then calculated as
exp(M) Q(1-p, S,) K(1-p, d)
where Q is the quantile function at 1l-p of SA tabulated above, linearly

interpolated; K is the approximate correction factor for the estimation of
SA; and d is the degrees of freedom in the estimate of SA’ e.g., N-L.

In a nominal-scale analysis from N(u, 02), the test with 02 known is

to compare s/c with a chi-square limit: v/Cn_l(l-p)/n-l. If o2 is
unknown, the tests is an F-test comparing S/Sx with /Fn-l d(l-p).

The ratio of these two limits is the difference due to est%mating 02 in

the nominal-scale case, and should be approximately appropriate in the
situation of interest.
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Table L-1

PERCENTILES OF THE STANDARD DEVIATION
OF FOUR OBSERVATIONS FROM LN(0, o2)

Logarithmic 95th 99th
Std(o) Percentile Percentile
.02 0.0319 0.0385
.04 0.0639 0.0774
.06 0.0963 0.1166
.08 0.1290 0.1559
.10 0.1623 0.1694
.15 0.2476 0.3032
.20 0.3397 0.4186
.25 0.4362 0.5474
.30 0.5410 0.7010
.35 0.6595 0.8728
.40 0.7888 1.0673
.45 0.9336 1.2835
.50 1.0906 1.4559
.60 1.4559 2.1796
.70 1.9180 3.0131
.80 2.5033 4,1054
.90 3.2186 5.5222
1.00 4.1196 7.4720
1,10 5.2213 10.0262
1.20 6.6588 13,3723
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#8 June 1984 Draft .
Appendix M
Method 14625 Revision B

Semivolatile Organic Compounds by Isotope Dilution GCMS

1 Scope and application

1.1 This method is designed to determine the semivolatile toxic
organic pollutants associated with the 1976 Consent Decree and
additional compounds amenable to extraction and analysis by
capillary column gas chromatography—-mass spectrometry (GCMS).

1.2 The chemical compounds listed in tables 1 and 2 may be
determined in municipal and industrial discharges by this method.
The method is designed to meet the survey requirements of Effluent
Guidelines Division (EGD) and the National Pollutants Discharge
Elimination System (NFPDES) under 49 CFR 136.1. Any modifications
of this method, beyond those expressly permitted, shall be
considered as major maodifications subject to application and
approval of alternate test procedures under 4 CFR 1346.4 and
1356.5.

1.2 The detection limit of this method is usually dependent on the
level of interferences rather than instrumental limitations. The
limits listed in tables 3 and 4 represent the minimum guantity that
can be detected with no interferences present.

1.4 The GCMS portions of this method are for use only by analysts
experienced with GCMS or under the close supervision of such
gqualified persons. Laborataries unfamiliar with analyses of
environmental samples by GCMS should run the performance tezts in

reference 1 before beginning.



2 Summary of method

2.1 Stable isotopically labeled analogs of the compounds of
interest are added to a one liter wastewater sample. The sample. is
extracted at pH 12—13, then at pH <2 with methylene chloride using
continuous extraction techniques. The extract is dried over sodium
sulfate and concentrated to a volume of cne mb. An internal
standard is added to the extract, and the extract is injected into
the gas chromatocgraph (éC). The compounds are separated by GC and
detected by a mass spectrometer (MS). The labeled compounds serye
to correct the variability of the analytical techniqgue.

2.2 Identification of a compound (qualitative analysis) is
performed by comparing the GC retention time and background
corrected characteristic spectral masses with those of authentic
standards.

2.3 Quantitgtive analysis is performed by GCMS using extracted ion
current profile (EICP) areas. Isotope dilution is used when
labeled compounds are available; otherwise, an internal or external
standard method is used.

2.4 CQuality is assured through reproducible calibiration and
testing of the extraction and GCMS systems.

3 Contamination and interferences

2.1 Solvents, reagents, glassware, and other sample processing
hardware may yield artifacts and/or elevated baselines causing
misinterpretation of chromatograms and spectra. All materials
shall be demonstrated to be free from interfernces under the
conditions of analysis by running method blanks initially and with
each sample lot (samples started through the extractiocn process on
a given 8 hr shift, to a maximum of 2%). Specific selection of
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reagents and purification of solvents by distillation in all-glass
systems may be required. Glassware and, where possible, reagents
are cleaned by solvent rinse and baking at 45@ sxC for one hour
minimum.

3.2 Interferences coextracted from samples will vary considerably
from source to source, depending on the diversity of the industrial
complex or municipality being samples.

4 Safet;

4.1 The toxicity or carcinogenicity of each compound or reagent
used in this method has not been precisely determinéd; however,
each chemical compound should be treated as a potential health
hazard. Exposure to these compounds should be reduced to the
lowest possible level. The laboratory is responsible for
maintaining a current awareness file of OSHA regulations regarding
the safe handling of the chemicals specified in this method. A
reference file of data handling sheets should also be made
available toc all personnel involved in these analyses. Additional
information on laboratory safety can be found in references 2-4.
4.2 The following compounds covered by this method have been
tentatively classified as know or suspected human or mammalian
carcinogens: benzo(a)anthracene, 23,3 -dichlorobenzidine,
benzo(a)pyrene, dibenzo(a,h)anthracene, N-nitrosodimethylamine, and
B—naphthylamine. Frimary standards of these compounds shall be

prepared in a hood, and a NIOSH/MESA approved toxic gas respirator

should be worn when high concentrations are handled.

5 Apparatus and materials
5.1 Sampling equipment for discrete or composite sampling.
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5.1.1 Sample bottle, amber glass, 1.1 liters minimum. If amber
bottles are not available, samples shall be protected from light.
Bottles are detergent water washed, then solvent rinsed or baked at
45¢ C for one hour minimum before use.

S5.1.2 Bottle cgps——threaded ta fit samble bottles. Caps are lined
with Teflon. Aluminum foil may be substituted if the sample in not
corraosive. Liners are detergent water washed, then reagent water
(section 6.5) and solvent rinsed, and baked at approx 2¢8¢ xC for
one hour minimum before use.

5.1.3 Compositing equipment—-—automatic or manual compositing
system ihccrporating glass containers for collection of a mimimum
1.1 liters. Sample containers are kept at @ to 4 xC during
sampling. Glass or Teflon tubing only shall be used. If the
sampler uses a peristaltic pump, a minimum length of compressible
silicone rubber tubing may be used in the pump only. Before use,
the tubing is thoroughly rinsed with methancl, followed by repeated
rinsings with reagent water (section 4.5) to minimize sample
contamination. An integrating flow meter is used to caollect
proportional composite samples.

3.2 Continuous liquid-liquid extractor—-—-Teflon or glass connecting
joints and stopcocks without lubrication (Hershberg-Wolf Extractor)
one liter capgcity, Ace Blass 6841-1@, or equivalent.

3.2 Drying column-—-13 to 28 mm i.d. Fyrex chromatographic column
equipped with coarse glass frit or glass wool plug.

S.4 FKuderna-Danish (K-D) apparatus

3.4.1 Concentratar tube--1dmL, graduated (kKontes E-5733S3d-1¢@25, ar
equivalent) with calibration verified. Ground glass stopper (size
19/2Z joint) is used to prevent evaporation of extracts.

S5.4.2 Evaporation flask--5@¢ mbL (Kontes K-S78@01-@S@y, or
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equivalent), attached to concentrator tube with springs (kontes
K—-66275@-@@12) .

5.4.% Snyder column——three ball macro (Kontes K-S@Zged-3232, or
equivalent).

5.4.4 Snyder column——two ball micro (Kontes K-—-4&92@@2-@219, or
equivalent).

S.4.5 Boiling chips—-—approx 18/49 mesh, extracted with methylene
chloride and baked at 453 xC for ocne hr minimum.

5.8 Water bath——heated, with concentric ring cover, capable of
temperature control (g 2 xC), installed in a fume hood.

5.4 Sample vials—-—amber glass, 2-5 mL with Teflon-lined screw

cap.

S.7 Analytical balance—-—-capable of weighing @.1 mg.

5.8 Gas chromatograph—--shall have splitless or on-column injection
port for capillary colqmn, temperature .program with 3¢ ~xC hold, and
shall meet all of the performance specifications in section 12.
S.8.1 Column——3¢ q S m x B.25 q #.02 mm i.d. S% phenyl, 947%
methyl, 1% vinyl silicone bonded phase fused silica capillary
column (J & W DB-5, or equivalent).

5.9 Mass spectrometer—--79 eV electron impact ionization, shall
repetitively scan from 35 to 45¢ amu in #.935 to 1.¢9 second, and
shall produce a unit resolution (valleys between m/z 441-442 lecss
than 14 percent of the height of the 441 peak). background
corrected mass spectrum from 3@ ng decafluoroctriphenylphosphine
(DFTFF) introduced through the GC inlet. The spectrum shall meet
the mass—intensity criteria in table S (reference 5). The mass
spectrometer shall be interfaced to the GC such that the end of the
capillary column terminates within one centimeter of the ion scurce
but does not intercept the electron or ion beams. All portions of
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the column which connect the GC to the ion source shall remain at
or above the column temperature during analysis to preclude
condensation of less volatile compounds.

5.1 Data system--shall collect and record MS data, store
mass—-intensity data in spectral libraries, process GCMS data,
generate reports, and shall compute and record response factors.
5.1@.1 Data acquisition-—mass spectra shall be collected
continuously throughout the anmalysis and stored on a mass storage
device.

"S5.10.2 Mass spectral libraries——user created libraries containing
mass spectra obtained from analysis of authentic standards shall be
employed to reverse search GCMS runs far the compounds af interest
(section 7.2).

S.19.3 Data processing-—-the data system shall be used to search,
locate, identify, and quantify the compounds of interest in each
GCMS analysis. Software routines shall be employed to compute
retention times and peak areas. Displays of spectra, mass
chromatagrams, and library comparisons are required to verify
results.

S.1¢.4 Response factars and multipoint calibratiohs——thé data
system shall be used to record and maintain lists of response
factars (response ratios for isotope dilution) and multi-point
calibration curves (section 7). Computations of relative standard
deviation (coefficient of variation) are useful for testing
calibration linearity. Statistics on initial (section 8.2) and
on—going (section 12.7) performance sgall be camputed and

maintainead.

& Reagents and standards
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6.1 Sodium hydroxide—-—reagent grade, &N in reagént water.

6.2 Sulfuric acid-—-reagent grade, &N in reagent water.

6.2 Sodium sulfate—-—reagent grade, granular anhydrous, rinsed with
methylene chloride (2¢ mL/g) and conditiocned at 45@ xC for one hour
minimum.

6.4 Methylene chloride--distilled in glass (Burdick and Jackson,
or equivalent).

6.5 Reagent water—-—-water in which the compounds of interest gnd
interfering ccmpodnds are not detected by this method.

6.6 Standard solutions——purchased as solutions or mixtures with
certification to their purity, concentration, and authenticity. or
prepared from materials of known purity and composition. It
compound purity is 96 percent or greater, the weight may be used
without correction to compute the concentration of the standard.
When not being used, standards are stored in the dark at -2¢ to -1
xC in screw—capped vials with Teflon-lined lids. A mark is placed
on the vial at the level of the solution so that solvent
evaporation loss can be detected. The vials are brought to room
temperature prior to use. Any precipitate is redissolved and
solvent is added if solvent loss has accurred.

6.7 FPreparation of stock soclutions—-—-prepare in methvlene chloride,
benzene, p-dioxane, or a mixture of these solvents per the steps
bel ow. Observe the safety precautions in section 4. The large
number of labeled and unlabeled acid, base/neutral, and Appendix C
compounds used for combined calibration (section 7) and calibration
verification (12.5) require high concentrations (approx 44 mg/mbk)
when individual stock solutions are prepared, so that dilutions of
mixtures will permit calibration with all compounds in a single set
of solutions. The working range for most compounds is 1@-2@d
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fg/mL. Compounds with a reduced MS response may be prepared at
higher concentrations.

4.7.1 Dissolve an appropriate amount of assayed reference material
in a suitable solvent. For example, weigh 49¢ mg naphthalene in a
1% mL ground glass stoppered volumetric flask and fill to the mark
with benzene. After the naphthalene is completely dissolved,
transfer the solution to a 15 mL vial with Teflon—lined cap.

&6.7.2 Stock standard solutions should be checked for signs of
degradation prior to the preparation of calibration or performance
test standards. Qaulity control check samples that can be used tao
determine the accuracy of calibraéion standards are available from
the US Environmental Protection Agency, Environmental Monitoring
and Support Laboratory, Cincinnati, Ohio 45268.

6.7.3 Stock standard solutions shall be replaced after six months,
or sooner if comparison with quality control check samples
indicates a change in concentration.

6.8 Labeled compound spiking selution-—from stock standard
solutions prepared as abaove, or from mixtures, prepare the spiking
solution at a concentration of 204 fg/mL, or at a concentration
appropriate to the MS response of each compound.

6.9 Secondary standard--using stock solutions (section 6.7).
prepare a secondary standard containing all of the compounds in
tables 1 and 2 at a concentration of 4@@ fg/mbL, or higher
concentration appropriate to the MS response of the compound.

6.1¢ Internal standard solution--prepare 2,2°-difluorckiphenyl
(DFE) at a concentration of 19 mg/mk in benzene.

4.11 DFTPP solution—--prepare at 5S¢ fg/mL in acetone.

6.12 Solutions for obtaining authentic mass spectra (section
7.2)-—prepare mixtures of compounds at concentrations which will
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assure authentic spectré are obtained for storage in libraries.
&.13 Calibration solutions—-—combine .5 mL of the solution in
section 4.8 with 25, 34, 125, 25¢, and Sdd L of the solutiorn in
section 6.9 and bring to 1.¢@ mlL total volume each. This will
produce calibration soclutions of nominal 19, 24, 3¢, 10d and 204
fg/mL of the pollutants and a constant nominal 1@ fg/mL of the
labeled compounds. Spike each solution with 14 fL of the internal
standard solution (section 6.1¢). These solutions permit the
relative response (labeled to unlabeled) to be measured as a
function of concentration (section 7.4).

6.14 Precision and recovery standard—-—used for determination of
initial (section 8.2) and on—-going (section 12.7) precision and
recovery. This soclution shall contain the pollutants and labeled
compounds at a nominal concentration of 199 fg/mlL.

6.13 Stability of solutions——all standard solutions (sections 4.8
- 6.14) shall be analyzed within 48 hours of preparation and on a
monthly basis thereafter for signs of degradation. Standards will
remain acceptable if the peak area at the quantitation mass
relative to the DFE internal standard remains within ¢ 15 percent

of the area obtained in the initiai analysis of the standard.

7 Calibration

7.1 Assemble the GCMS and establish the operating conditions in
table Z. Analyze standards per the procedure in section 11 to
demonstrate that the analytical system meets the detection limits
in tables I and 4, and the mass—-intensity criteria in table S for
5% ng DFTPF.

7.2 Mass spectral libraries——-detection and identification of

compounds of interecst are dependent upon spectra stored in user
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created libraries.

7.2.1 O0Obtain a mass spectrum of each pollutant, labeled compound,
and the internal standard by analyzing an authentic standard either
singly or as part of a mixture in which there is no interference
between closely eluted companents. That only a single compound is
present is determined by examination of the spectrum. Fragments
not attributable to the compound under study indicate the presence
of an interfering compound.

7.2.2 Adjusf the analytical conditions and scan rate (for this
test only) to produce an undistorted spectrum/at the GC peak
maximum. AN undistorted spectrum will usually be aobtained if five
complete spectra are collected across the upper half of the GC
peak. Software algorithms designed to "enhance"” the spectrum may
eliminate distortion, but may also eliminate authentic masses or
introduce other distortion.

7.2.3 The authentic reference spectrum is obtained under DFTPP
tuning_ccnditions (section 7.1 and table S) to normalize it to
spectra from other instruments.

7.2.4 The spectrum is edited by saving the S most intense mass
spectral peaks and all other mass spectral peaks greater than 19
percent of the base peak. This edited spectrum is stored for
reverse search and for compound confirmation.

7.3 Analytical range-—-demonstrate that 20U ng anthracene or
phananthrene produces an area at m/z 178 approx one—-tenth thgt
required to exceed the linear range of the system. The exact value
must be determined by experience for each instrument. It is usesd
to match the calibration range of the instrument to the analytical
range and detection limits required, and to diagnose instrument
sensitivity problems (section 15.4). The 2¢ fg/mL calibraticn
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standard (section &.13) can be used *to demonstrate this
performance.

7.3.1 Folar compound detection-—demanstrate that unlabeled
pentachlorophenol and benzidine are detectable at the 3@ fg/mL
level (per all criteria in secticn 132). The S# fg/mbk calibration
standard (section 6.13) can be used to demonstrate this
performance.

7.4 Calibration with isotope dilution-—isotope dilution is used
when 1) labeled compounds are available, 2) interferences do not
preclude its use, and 32) the quantitation mass extracted ion
current profile (EICP) area for the compound is in the calibration
range. If any of these conditions preclude isotope dilution,
internal or extgrnal standard methods (section 7.5 or 7.6) are
used.

7.4.1 A calibration curve encompassing the concentration range is
prepared for each compound to be determined. The relative response
(pollutant toc labeled) 'vs concentration in standard solutions is
plotted or computed using a linear regression. The example in
Figure 1 shows a calibration curve for phenol using phenal-d3 as
the isotopic diluent. Also shown are the ¢ 1% percent error limits
(dotted lines). Relative Response (RR) is determined according to
the procedures described below. A minimum of five data points are
employed for calibration.

7.4.2 The relative response of a pollutant to its labeled amalog
is determined from isoctope ratio values computed from acquired

data. Three isoctope ratios are used in this process:

R,. = the isotope ratic measured for the pure pollutant.
Ry, = the isotope ratio measuwred for the labeled compound.
Rm = the isotope ratio of an analytical mixture of paollutant and
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labeled compounds.

The m/z°"s are selected such that R. » R,. If Rm is not

between ZR, and #.35R., the method does not apply and the sample
is analyzed by internal or external standard methods.

7.4.% Capillary columns usually separate the pollutant-labeled
pair, with the labeled compound eluted first (figure 2). For this
case,

Ru = [area my/z1/1, at the retention time of the pollutant

(RT=).

R, = 1/Larea m=/z1, at the retention time of the labeled

compound RT.)

Rm = [area at ma/z (at RTa)1/larea at m=/z (at RT,)1, as

measured in the mixture of the pollutant and labeled compolnds
(figure 2), and RR = Rm.

7.4.4 Special precautions are taken when the pollutant-labeled
pair is not separated, or when another labeled compound with
interferiﬁg spectral masses averlaps the pollutant (a case which
can occur with isameric compounds). In this case, it is necessary
to determine the respective contributions of the pollufant,and
labeled compounds to the respective EICP areas. I+ the peaks are
separated well enough to permit the data system or operator to
remove the contributions of the compounds to each ather, the
equations in section 7.4.3 apply. This usually occurs when the
height of the valley between the two GC peaks at the same m/z is
less than 1% percent of the height of the shorter of the two
peaks. If significant BC and spectral overlap occur, RR is
computed using the following equatian:
RR = (Ry = Rm) (Rw + 1)/ (Rm — R.) (Ry + 1), where R. is

measured as shown in figure 3IA, R, is measured as shown in figure
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3B, and R, is measured as shown in figure IC. For the example,
Re = 46100/4780 = 9.4644, R, = 2658/4T680 = @.0608, Rm =

1.114.

4928E/483@8 = 1.819, and RR
7.4.5 To calibrate the analytical system by isotope dilution,
analyze a 1.¢ fL aliquot of each of the calibration standards
(section &.13) using the procedure in section 11. Compute the RR
at each concentration.

7.4.46 Linearity——if the ratio of relative response tao
concentration for any compound is constant (less than 2@ percent
coefficient of variation) over the S point calibration range, an
averaged relative response/concentration ratioc may be used for that
compound: otherwise, the complete calibration curve for that
compound shall be used over the S point calibration range.

7.5 Calibration by internal standard--used when criteria for
isotope dilution (section 7.4) cannot be met. The internal
standard to be used for both acid and base/neutral analyses is

2,2 -difluorocbiphenyl. The internal standard method is also
applied to determination of compounds having no labeled analog. and
to measurement of labeled cdmpouhds for intra-laboratory statistics
(sections 8.4 and 12.7.4).

7.5.1 Response factors——calibration requires the determination of
response factors (RF) which are defined by the following eqguation:
RF = (A i Cim)/(Aim % Cm)s where

Aa is the area of the characteristic mass for the compound in the
daily standard

Aie is the area of the characteristric mass for the internal
standard

Ciw i3 the concentration of the internal standard (fg/mL)

Ce is the concentration of the compound in the daily standard
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(fg/mL)

7.5.1.1 The response factor is determined for at least five
concentrations appropriate to the response of each compound
(section 6.13)3 nominally, 19, 20, S#, 194, and 208 fg/mL. The
amount of internal standard added to each extract is the same (149
fg/mL) so that C,a remains constant. The RF is plotted vs
concentration for each compound in the standard (Ca.) to produce a
calibratian curve.

7.5.1.2 Linearity-—if the response factor (RF) for any compound is
constant (less than 35 percent coefficient of variation) over the 5
point calibration range, an averaged response factor may be used
for that compound; otherwise, the complete calibration curve for
that campound shall be used aover the I point range.

7.6 External stan;ard calibration--used when interferences
preclude use of the isotope dilution and internal standard.

methods. A master calibration curve is prepared by analyzing a
minimum af five concentrations of standards (sectian &.13).
Concentration vs peak area is plotted for each caompound.

7.7.1 Linearity——if the ratioc of response to concentration for any
compound is constant (less than &9 percent coefficient of
variation) over the S point calibration range, an averaged response
to concentration ratio may be used for that compound; otherwise,
the complete calibration curve for that compound shall be used aver
the S point range.

7.8 Combined calibration—-—-by using calibration salutions (section
6.13) containing the pollutants, labeled compounds, and the
internal standard, a single set of analyses can be used to produce
calibratien curves for the isotope dilution, internal standard, and
external standard methods. These curves are verified each shift
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(section 12.5) by analyzing the 1@ fg/mL calibration standard
(section 6.13). Recalibration is required only if calibration

verification (section 12.5) criteria cannot be met.

8 Quality assurance/quality control

8.1 Each laboratory that uses this method is required to operate a
formal quality assurance program. The minimum requirements of this
program consist of an initial demonstration of laboratory
capability, analysis of samples spiked with labeled compounds to
evaluate and document data quality, and analysis of standards and
blanks as tests of continued performance. Laboratory performance
is compared to established perfaormance criteria to determine if the
results of analyses meet the performance characteristics of the
method.

8.1.1 The analyst shall make an initial demonstration of the
ability tq generate acceptable accuracy and precision with this
method. This ability is established as described in section 8.Z2.
8.1.2 The analyst is permitted to modify this method to improve
separations or lower the costs of measurements, provided all
performance specifications are met. Each time a modification is
made to the method, the analyst is required to repeat the procedure
‘in section 8.2 to demonstrate method performance.

8.1.2 Analyses of blanks are reqguired to demonstrate freedom from
contamination. The procedures and criteria for analysiz of a blank
are described in section 8.5.

8.1.4 The laboratory shall spike all samples with labeled
compounds to monitor method performance. This test is described in
section 8.3. When results of these spikes indicate atypical method
performance for samples, the samples are diluted toc bring methaod
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parfarmance within acceptable limits (section 13).

8.1.5 The laboratory shall, on an on—-going basis, demaonstiate
through calibration verification and the analysis of the precision
and recovery standard (section 4.14) that the analysis system is in
contral. These procedures are described in sections 12.1, 12.35,
and 12.7.

8.1.4 The laboratary shall maintain records to define the quality
of data that is generated. Development of accuracy statements is
described in section 8.4. ’

8.2 1Initial precision and accuracy——to establish the ability tao
generate acceptable precision and accuracy, the analyst shall
perform the following operations:

8.2.1 Extract, concentrate, and analyze two sets of four cne-liter
aliquots (8 aliquots total) of the precision and recovery standard
(section 6.14) according to the procedure in section 14.

8.2.2 Using results of the first set of four analyses, compute the
average recovery (X) in fg/mL and the standard deviation of the
recovery (s) in fg/mL for each compound, by isotope dilution for
pollutants with a labeled analag, and by internal standard for
labeled compounds and pollutants with no labeled analog.

8.2.3 For each compound, compare s and X with the corresponding
limits for initial precision and accuracy in table 8. If s and X
for all compounds meet the acceptance criteria, system performance
is acceptable and analysis of blanks and samples may begin. If,
however, any individual s exceeds the precision limit or any
individual X falls outside the range for accuracy, system
performance is unacceptable far that compound.

NOTE: The large number of compounds in table 8 present a
substantial probability that one or more will fail the acceptance
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criteria when all compounds are analyzed. To determine if the
analytical system is out of control, or if the failure can be
attributed to probability, proceed as follows:

8.2.4 Using the results of the second set of four analyses,
‘compute s and X faor only those compaunds which failed the test o+
the first set of four analyses (section 8.2.3). If these compounds
now pass, system performance is acceptable for all compounds and
analysis of blanks and samples may begin. If, however, any of the
same compounds fail again, the analysis system is not.performing
properly for these compounds. 1In this event, correct the problem
and repeat the entire test (section 8.2.1).

8.2 The laboratory shall spike all samples with labeled compounds
to assess method performance on the sample matri:x.

8.3.1 Analyze each sample according to the method beginning in
section 14d.

8.3.2 Compute the percent recavery (FP) of the labeled compounds
using the internal standard method (section 7.3).

8.2.2F Compare the labeled compound recovery for each compound with
the corresponding limits in table 8. I+ the recovery of any
compound falls acautside its warning limit, method performance is
unacceptable for that compound in that sample. Therefore, the
samplé is complex and is to be diluted and reanalyzed per section
15.4.

8.4 As part of the GA program for the labaratory. methad accuracy
for wastewater samples shail be assessed and records shall be
maintained. After the analysis of five wastewater samples far
which the labeled compounds pass the tests in section 8.3, compute
the average percent recovery (F) and the standard deviation of the
percent recovery (sg) for the labeled compounds only. Express
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the accuracy assessment as a percent recovery interval from P -
2sp, to P + 2s5. For example, if P = 90% and s, = 14%, the
accuracy interval is expressed as 70 — 114%. Update the accuracy
assessment for each compound on a regular basis (e.g. after each S
- 1@ new accuracy measurements).

8.5 Blanks—-reagent water blanks are analyzed to demonstrate
freedam from contamination.

8.5.1 Extract and concentrate a blank with each sample lot
(samples started through the extraction process on the same 8 hr
shift, to a maximum of 20 samples). Analyze the blank immediately
after analysis of the precision and recovery standard (sectic;
6.14) to demonstrate freedom from contamination.

8.5.2 1If any of the compounds of interest (tables 1 and 2) or any
potentially interfering compound is found in a blank at greater
than 19 fg/L (assuming a response factor of 1 relative to the
internal standard for compounds not listed in tables 1 and 2),
analysis of samples is halted until the source of contamination is
eliminated and a blank shows no evidence of contamination at this
level.

8.6 The specifications contained in this method can be met if the
apparatus used is calibrated properly, then maintained in a
calibrated state. The standards used for calibration (section 7).
calibration verification (section 12.5), and for initial (section
8.2) and on—-going (section 12.7) precision and recovery should be
identical, so that the most precise results will be obtained. The
GEMS instrument im particular will provide the maost reproducible
results if dedicated to the settings and conditions required for
the analyses of semi—valatiles by this method.

8.7 Depending on specific program requirements, field replicates
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may be collected to determine the precision of the sampling
technique, and spiked samples may be required to determine the
accuracy of the analysis when internal or external standard methads

are used.

? Sample collection, preservation, and handling

9.1 Collect samples in giass containers following conventional
sampling practices (reference 7). Caomposite samples are collected
in refrigerated glass containers (section S5.1.3) in accordance with
the requirements of the sampling program.

9.2 Maintain samples at @-4 xC from the time of collection until
extraction. If residual chlorine is present,-add 89 mg sodium
thiosulfate per liter of water. EPA methods 33#.4 and I3#.2 may be
used to measure residual chlorine (reference 8).

2.2 Begin sample extraction within seven days of collection, and

analyze all extracts within 4% days of extraction.

1 Sample extraction and concentration (See figure 4)

1.1 Labeled compound spiking-—-measure 1.0@ g d.@1 liter of sample
intoc a glass container. For untreated effluents, and samples which
are expected to be difficult to extract and/or concentrate. measure
an additional 1.4 ¢ #.1 mL and dilute to a final volume of 1.8 g
d.@1l liter with reagent water in a glass container.

1$.1.1 For each sample or sample lot (to a maximum of 2@) to be
extracted at the same time, place three 1.0%@ ¢ @.@1 liter aliguots
of reagent water in glass containers.

1¢.1.2 Spike @.3 mL of the labeled compound spiking solution
(section 6.8) into all samples and one reagent water aliguot.
1#.1.% Spike 1.4 mlL of the precision and recovervy standard
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(section 4.14) into the two remaining reagent water aliguots.
19.1.4 Stir and equilibrate all sclutions for 1-2 hr.

1.2 Base/neutral extraction-—-place 1d7-134¢ mlL methvylene chloride
in each continuous extractor and 200-30@¢ in each distilling flask.
13.2.1 Pour the sample(s), blank, and standard aliquots into the
extractors. Rinse the glass containers with S50-100 mL. methylene
chloride and add to the respective extractor.

19.2.2 Adjust the pH of the waters in the extractors to 12-13 with
AN NaOH while monitoring with a pH meter. Begin the extraction by
heating the flask until the methylene chloride is boiling. When
properly adjusted, 1-2 drops of methylene chloride per second will
fall from the condensor tip into the water. After 1-2 hours of
extraction, test the pH and readjust to 12-13 if required. Extract
for 18-24 hours,

19.2.2 Remove the distilling flask, estimate and record the volume
of extract (to the nearest. 188 mL), and pour the contents through a
drying column containing 7 to 18 cm anhydrous sadium sulfate:

Rinse the distilling flask with 3@0-3J mL of methylene chloride and
pour through the drying column. Collect the solution in a SO@ mbL
k-D evaporator flask equipped with a 10 mlL concentrataor tube.

Seal, label ‘as the base/neutral fraction, and concentrate per
sections 14.4 to 1J.5.

1d.2 Acid extraction—--adjust the pH aof the waters in the
rextractors to 2 or less using 6N sulfuric acid. Charge clean
distilling flasks with IT@@-4@% mL of methylene chloride. Test and
adjust the pH of the waters after the first 1-2 hr of extraction.
Extract for 18-24 hours.

19.7.1 Repeat section 1@.2.3, except label as the acid fraction.
19.4 Concentration—-—concentrate the extracts in separate SEE mbL
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K=D flasks equipped with 14 mL concentrator tubes.

1d.4.1 Add 1 to 2 clean boiling chips to the flask and attach a
three-ball macro Snyder column. FPrewet the column by adding approx
one mL of methylene chloride through the top. Flace the k-D
apparatus in a hot water bath so that the entire lower rounded
surface of the flask is bathed with steam. Adjust the vertical
position of the apparatus and the water temperature as required to
complete the concentration in 13 to 20 minutes. At the proper rate
of distillation, the balls of the column will actively chatter but
the chambers will not flood. When the liquid has reached an
apparent volume of 1 mL, remove the K-D apparatus from the bath and
allow the solvent to drain and cool for at least 10 minutes.

Remove the Snyder column and rinse the flask and its lowers joint
into the concentrator tube with 1-2 mL of methylene chlaride. A
S-mL syringe is recommended for this operation.

19.4.2 For performance standards (sections B.2 and 12.7) and for
blanks (sectian ?.S), combine the acid and base/neutral extracts
for each at this point. Do not combine the acid and base/neutral
extracts for samples.

1.3 Add a clean boiling chip and attach a two ball micro Snyder
column to the concentrator tube. Prewet the column by adding
approx @.5 mbL methylene chloride through the top. Flace the
apparatus in the hot water bath. Adjust the vertical position and
the water temperature as reguired to complete the concentration in
S-19 minutes. At the proper rate of distillation, the balls of the
column will actively chatter but the chambers will not flood. When
the liquid reaches an apparent volume of approx #.5 mL, remove the
apparatus from the water bath and allow to drain and cool for at
least 19 minutes. Remove the micro Snyder column and rinse its
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lower joint intoc the concentratar tube with approx J.2 mb of
methylene chloride. Adjust the final volume to 1.4 mb.

1g.6 Transfer the concentrated extract to a clean screw-cap vial.
Seal the vial with a Teflon-lined lid, and mark the level on the
vial. Label with the sample number and fraction, and store in the

dark at —-2@ to —-1¢ xC until ready for analysis.

11 GCMS analysis

11.1 Establish the operating conditions given in tables 3 or 4 for
analysis of the base/neutral or acid extracts, respectively. For
analysis of combined extracts (section 14.4.2), use the aperating
conditions in table 3.

11.2 Bring the concentrated extract (section 149.6) or standard
isections 6.13-6.14) to room temperature and verify that any
precipitate has redissoclved. Verify the level aon the extract
(sections 6.6 and 14.6) and bring to the mark with sol;ent if
required.

11.3 Add the internal standard solution (sectian &6.1%) to the
extract (use 1.4 7L of sclution per 9.1 mL of extract) immediately
prior to injection to minimize the possibility of loss by
evaporation, adsocrption, or reaction. Mix thoroughly.

11.4 1Inject a vaolume of the standard sclution or extract such that
lg% ng of the internal standard will be injected, using on-column
or splitless injection. For 1 mbL extracts, this volume will be 1.d
fL. Btart the GC column initial isothermal hold upon injection.
Start MS data collection after the solvent peak elutes. Stop data
collection after the benzo (ghi) pervlene or pentachlorophencl peak
elutes for the base/neutral or acid fraction, respectively. Return
the column to the initial temperature for analysis of the next

1625B -22-



sample.

12 System and laboratory performance

12.1 At the beginning of each 8 hr shift during which analyses are
performed, GCMS system performance and calibration are verified for
all pollutants and labeled compounds. For these tests, analysis of
the 19@ 7fg/mL calibration standard (section 6.13) shall be used to
verify all performance criteria. Adjustment and/or recalibration
(per section 7) shall be performed until all performance criteria
are met. Only after all performance criteria are met may samples,
blanks, and precision and recovery standards be analyzed.

12.2 DFTPP spectrum validity-—inject 1 fL aof the DFTPP sclution
{section 4.11) either separately or within a few seconds of
injection of the standard (section 12.1) analyzed at the beginning
of each shift: The criteria in table 5 shall be met.

12.3 Retention times——-the absolute retention time of

2,27 -difluorobiphenyl shall be within the range of 1878 to 1248
seconds and the relative retention times of all pollutants and
labeled compounds shall fall within the limits given in tables 3
and 4.

12.4 GC resolution——the valley height between anthracene and
phenanthrene at m/z 178 (or the analogs at m/z 188) shall not
exceed 149 percent of the taller of the two peaks.

12.2 Calibration verification--compute the concentration of each
pollutant (tables 1 and 2) by isotope dilution (section 7.4) for
those compounds which have labeled analogs. Compute the
concentration of each pollutant which has no labeled analog by the
internal standard method (section 7.35). Compute the concentration
of the labeled compounds by the internal standard methad. These
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concentrations are computed based on the calibration data
determined in section 7.

12.5.1 For each pollutant and labeled compound being tested,
compare the concentration with the calibration verification limit
in table 8. If all compounds meet the acceptance criteria,
calibration has been verified and analysis of blanks, samples, and
precisiaon and recovery standards may proceed. If, however, any
compound fails, the measurement system is not performing properly
for that compound. In this event, prepare a fresh calibration
standard or correct the problem causing the failure and repeat the
test (section 12.1), or recalibrate (sectioﬁ 7).

12.6 Multiple peaks——each compound injected shall give a single,
distinct GC peak.

12.7 0On-going precision and accuracy.

12.7.1 Analyze the extract of one of the pair of precision and
recovery standards (section 14.1.3) prior to analysis of samples
from the same laot.

12.7.2 Campute the concentration of each pollutant (tables 1 and
2) by isotope dilution (section 7.4) for those compounds which have
labeled analogs. Compute the concentration of each pollutant which
has no labeled analog by the internal standard method (section
7.3). Compute the concentration of the labeled compounds by the
internal standard method.

12.7.F For each pollutant and labeled compound, compare the
concentration with the limits for on—-going accuracy in table 8. If
all compounds meet the acceptance criteria, system performance is
acceptable and analysis of blanks and samples may proceed. If,
haowever, any individual concentration falls cutside of the rrange
given, system perfaormance is unacceptable for that cdmpound.
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NOTE: The large number of compounds in table 8 present a
substantial probability that one or more will fail when all
compounds are analyzed. To determine if the extraction/
concentratioﬁ system is out of control aor if the failure is caused
by probability, proceed as follows:-

12.7.3.1 Analyze the second aliqguot of the pair of precision and
recovery standards (section 18.1.3).

12.7.3.2 Compute the concentration of only those pollutants or
labeled compounds that failed the previous test (section 12.7.3).
If these compounds now pass, the extraction/concentration processes
are in control and analysis of blanks and samples may proceed. If,
however, any of the same compounds fail again, the extraction/
concentration processes are not being performed properly for these
compounds. In this event, correct the problem, re-extract the
sample lot (section 1¢) and repeat the on—gaoing precision and
recaovery test (section 12.7).

12.7.4 Add results which pass the specifications in section 12.7.%2
to initial and previous on—-going data. Update QC charts to form a
graphic representation of continued laboratory performance (Figure
3). Develop a statement of laboratory accuracy for each pollutant

and labeled compound by calculating the average percent recovery

(R) and the standard deviation of percent recovery (s.-). Express
the accuracy as a recovery interval from R - 2s. to R + Zs..
For example, if R = 95% and s~ = 5%, the accuracy is 895 - 1@5%.

1Z Qualitative determination
13.1 Gualitative determination is accomplished by comparison of
data from analysis of a sample or blank with data from analysis of

the shift standard (section 12.1) and with data stored in the



spectral libraries (section 7.2.4). Identification is confirmed
when spectra and retention times agree per the criteria below.

13.2 Labeled compounds and pollutants having no labeled analog:
13.2.1 The signals for all characteristic masses stored in the
spectral library (section 7.2.4) shall be present and shall
maximize within the same two consecutive scans.

1iZ.2.2 Either (1) the background corrected EICP areas, or (2) the
corrected relative intensities of the mass spectral peaks at the GC
peak maximum shall agree within a factor of twao (4.3 ta 2 times)
for all masses stor;d in the library.

1Z.2.3 The retention time relative to the nearest eluted internal
standard shall be within ¢ 15 scans or q 135 seconds, whichever is
greater.

13.3 Pollutants having a labeled analog:

13.2.1 The signals for all characteristic masses stored in the
spectral library (sectiaon 7.2.4) shall be present and shall
maximize within the same two consecutive scans.

13.3.2 Either (1) the background corrected EICP areas, ar (2) the
corrected relative intensities of the mass spectral peaks at the GC
peak maximum shall agree within a factor of two for all masses
stored in the spectral library.

1Z.2.3 The retention time difference between the pollutant and its
labeled analog shall agree within ¢ & scans or g & seconds
(whichever is greater) of éhis differen;e in the shift %tandard
(sectiaon 12.1).

13.4 Masses present in the experimental mass spectrum that are not
present in the reference mass spectrum shall be accounted for by
contaminant or background ions. If the experimental mass spectrum
is contaminatea, an experienced spectrometrist (section 1.4) is to
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determine the presence or absence of the compound.

14 Quantitative determination

14.1 Isotope dilution—--by adding a known amount of a labeled
compound to every sample prior to extraction, correction for
recovery of the pollutant can be made because the pollutant and its
labeled analog exhibit the same effects upon extraction,
concentration, and gas chromatography. Relative response (RR)
values for sample mixtures are used in conjunction with calibration
curves described in section 7.4 to determine coancentrations
directly, so long as labeled caompound spiking levels are constant.
For the phenol example given in figure 1 (section 7.4.1), RR would
be equal to 1.114. For this RR value, the phenocl calibration curve
given in figure 1 indicates a concentration of 19.8 fg/mL in the
sample extract (Cax).

14.2 Internal standard-—-compute the concentration in the extract
using the response factor determined from calibration data (section
7.5) and the following equation:

Cax (Ffg/mL) = (Ag % Cim)/(Asa 3 RF)

where Cax is the concentration of the compound in the extract,

and the other terms are as defined in section 7.5.1.

14.3 External standard--compute the concentration in the extract
(Caw) from the calibration curve or calibratiaon factor determined
from data in section 7.7.

14.5 The concentration of the pollutant in water is computed using
the volumes of the original water sample (section 14.1) ana the
final extract veolume (section 1#8.3), as follows:

Concentration in water (7fg/L) = (Cawx ¥ Vex)/Vae

where Vex i5 the extract volume in mL., and Ya is the sample
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volume in liters.

14.4 If the EICP area at the quantitation mass for any compound
exceeds the calibration range of the system, tHe extract of the
dilute aliquot (sect;an 19.1) is anaiyzed by isotope dilutions
otherwise, the extract is diluted by a factor of 14, 9 fL of
internal standard soclution (section &.14) are added to a 1.4 mL
aliquot, and this diluted extract is analyzed by the internal
standard method (section 14.2). Guantify each compound at the
highest concentration level within the calibration range.

14.5 Report results for all pollutants and labeled compounds
(tables 1 and 2) found in all standards, blanks, and samples, in
fg/L, to three significant figures. Results for samples which have
been diluted are reported at the least dilute level at which the
area at the quantitation mass is within the calibration range
(section 14.4) and the labeled compound recovery is within the

normal range for the method (section 15.4).

15 Analysis of complex samples

153.1 Untreated effluents and other samples frequently contain high
levels (»10@0@ fg/L) of the compounds of interest, interfering
compounds, and/or polymeric materials. Some samples will not
concentrate to one mL (section 18.5); others will overload the GC
column and/or mass spectrometer.

13.2 Analyze the dilute aliquot (section 1@.1) when the sample
wi;l not concentrate to 1.9 mL. If a dilute aliquot was not
extracted, and the sample holding time (section ?.3) has not been
exceeded, dilute an aliquot of the sample with reagent water and
re-extiract (section 1@.1): otherwise, dilute the extract (section
14.4) and analyze by the internal standard method (section 14.7%).
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15.Z Recovery of internal standard—--the EICF area of the internal
standard should be within a factor of two of the area in the shift
standard (section 12.1). If the absolute areas of the labeled
compounds are within a factor of two of the respective areas in the
shift standard, and the internal standard area is less than
one—half of its respective area, then internal standard loss in the
extract has occurred. In this case, use one of the labeled
compounds (preferably a polynuclear aromatic hydrocarbon) to
compute the concentration of a pollutant with no labeled analog.
15.4 Recovery of labeled compounds——in most samples, labeled
compound recoveries will be similar to those fraom reagent water
(section 12.7). If the labeled compound recovery is outside the
limits given in table 8, the dilute extract (section 1#.1) is
analyzed as in section 14.4. If the recoveries of all labeled
compounds and the internal standard are low (per the criteria
above), then a loss in instrument sensitivity is the most likely
cause. In this case, the 1@ fg/mL calibration standard (section
12.1) shall be analyzed and calibration verified (section 12.3).
If a 1555 in sensitivity has occurred, the instrument shall be
repaired, the performance specifications in section 12 shall be
met, and the extract reanalyzed. If a lgss in instrument
sensitivity has not occurred, the method does not work on the
sample being analyzed and the result may not be reported for

regulatory compliance purposes.
16 Method perfarmance
16.1 Interlaboratory performance for this method is detailed in

references ? and 14d.
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Table 1

Base/Neutral Extractable Compounds

acenaphthene
acenaphthylene
anthracene

benzidine
benzo(a)anthracene
benzo(b) fluoranthene
benzo (k) fluoranthene
benzo(a)pyrene
benzo(ghi)pervylene
biphenvyl (Appendix-C)
bis(2-chloroethyl) ether
bis(2-chloroethoxy)methane
bis(2-chloroisopropyl) ether
bis(2—-ethylhexyl) phthalate

4-bromophenyl phenyl ether

butyl ben;yl phthalate
n—-Clg (Appendix C)
n=Cl12 (Appendix C)
n-Cl14 (Appendix C)
n—-Cls (Appendix C)
n=C18 (Appendix C)
n—-C2# (Appendix C)
n—C22 (Appendix C)
n—-C24 (Appendix C)
n—-C2&6 (Appendix C)
n—C28 (Appendix C)

39196

34636

34292

77427

77588

77691

77737

7784

77839

77859

77886

7794d1

78116

I-32-9
268-96-8
12¢-12-7
92-87-5
S6-55-3
205-99-2
207-98-9
S@-32-8

191-24-2

111-44-4
111-91-1
108-6@-1
117-81-7
161-55-3
85-68-7

124-18-5
112-4@-2
629-59-4

S44-76-3

629-97—i
646=-31—1
LIH-@F1~3

6I@-EB2-4

EFA-EGD

g72

@74

@73

@373

@g79

@4z

1771

J41

me7

Si7

Sg6

m w w m

0]

@l

BE2

0153

]

@@s

ae7

HP9

o86

@e8

@13

@14

#1353



n-CZ@ (Appendix )
carbazole (4c)
2-chloronaphthalene
4—-chloraphenyl phenyl ether
chrysene

p—cyméne (Appendix C)
dibenzo(a,h)anthracene
dibenzofuran (Appendix C)
dibenzothiophene (Synfuel)
di-n-butyl phthalate
1,2-dichlorobenzene
l1.3-dichlorabenzene
l,4~dichlorcbenzene
J,3"-dichlorobenzidine
diethyl phthalate
2,4-dimethylphencl
dimethyl phthalate
Z2y4-dinitrotoluene
2,46-dinitrotoluene
di-n—octyl phthalate
diphenylamine (Appendix C)
diphenyl ether (Appendix C)
1,2-diphenvylhydrazine
fluoranthene

fluorene
hexachlorobenzene
hexachlorobutadiene
hexachloroethane

hexachlorocyclopentadiene

34556

813@2

77639

391149

34536

34566

34611
34626
34596

77379

34381

I979G

34391

T4396

34384

168258 —-32-

6I8-68-6
86-74-8
?1-58-7
7085-72-3
218-9¢1-9
99-87-6
SI-79-3

132-64-9

84-74-2

95-5@—1

541-73-1
166-46-7
91-94-1

B4-66-2

105-67-9
131-11-3
121-14-2
606-20-2
117-84-@
122-39-4
191-84-8
122-66-7
206-44-@
86-73~7

118-74-1

87-68-3

g49

376

g27

528

o790

71

g33

g35

a6

w w W w w w W w w w

w

w T P W W X W W W W WW W W K W W w

@16

@17

718

19

g26

G209

P3O

-
-l

R

Fzs
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ideno(1,2,3~cd)pyrene
isophoraone

naphthalene
a-naphthylamine (Appendix
nitrobenzene
N-nitrosodimethylamine
N-nitrosodi-n-proplyamine
N-nitrosodiphenylamine
phenanthrene

phenol

"—-picoline (Synfuel)
pyrene

styrene (Appendix C)

"-terpineol (Appendix C)

1,2,3-trichlorobenzene (4c¢)

1,2.4-trichlorobenzene

T4403
T4488
34696
82553
34447
34438
34428
34433
34461
34694
77488
34449
77128
77493

77613

1&6235B

-
b et

91-59-8
98-95-3
&2-75-9
621-64~-7
86—-3@-3
85-91-8
188-95-2
139-36-8
129-gai—a@
1868-42-3
?8-55-5
B7-61-6

12¢-82-1

@61

g6

g&2

g81

W m o mwm P w w w m

@BI7

@8

il

@40

@41

@4z

#43=

@44

a1y

345

d44

ra
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Table 2

Acid Extractable Compounds

Campound ___ . ________________ Storet CAS_Registry EFAZEED NPL
4-chloro-IZ—methylphenal 344352 S9-S6-7 322 A BUE
2-chlarophencl 34586 ?5-57-8 B24 A 17 B
2,4—-dichloraphenol 344601 126-83-2 g31 A ijse
2,4~-dinitrophenol 34616 51-28-S #5959 A 1530 bt
2-methyl-4,6-dinitrophenol 34657 534-52-1 B68 A Gia4
2-nitrophenol 34591 88-75-5 937 A GHE
4-nitrophenol 34646 183-B2-7 gs58 A ag7
pentachlorophenol 39QEEI 87-86-3 g64 A gET
2,3,6-trichlorophenal (4c) 77688 ?3-37-35 39 A

2,4,5-trichlorophencl (4¢) ?5-95-4 S31 A

2,4,6—-trichlorophenol 34621 88-@6-2 @21 A @11

16258 -34-



Table =

Bas Chromatography of EBases/neutral Extractable Compounds

Retention_time___________ Detection
EGD Mean EGD ' limit (Fg/L)
Ne. Cempound_ _________ _____________ (f{sec) Ref Relative ____ __(note 1)__
144 2,2 —difluorocbiphenyl (int std) 1163 1464 1.09@¢ — 1,004 1
@51 N-nitrosodimethylamine I8BS 164 ns 10
Y% A alpha picoline-d7 417 164 @.326 - #.393 S
703 alpha picoline 426 697 1.066 - 1,928 S8
b1d styrene-dS S46 164 ©.45¢ - 3.488 14
713 styrene S49 619 1.002 - 1,009 19
613 p—cymene—-dl4 742 1464 @.4624 - @.652 14
713 p—cymene 793 613 1.9 - 1,423 19
265 phenal -dS 696 164 @.584 - @.613 1
365 phenol 780 26T @.99S - 1.01¢@ 14
218 bis(2-chloroethyl) ether-d8 696 144 @.58B4 - @.6@7 1
z1ie bis(2-chloroethyl) ether 784 218 1.0@37 - 1.@16 13
617 n—decane-d22 628 1464 @.S8F - @.6135 14
717 n—-decane 728 617 1.822 - 1.0@38 14
226 1,3~-dichlorcbenzene—-d4 722 164 F.605 - @d.636 1
z26 1,3-dichloraobenzene . 724 22 @.998 - 1.048 1¢
227 1,4-dichlorobenzene—-d4 737 1464 @.61 - @.6568 14
52 l,4~dichlorcbenzene 743 227 @$.997 - 1.0@9 1
225 1,2~dichlorobenzene-d4 738 1484 @.8672 - @d.8667 14
Z23 1,2~dichlorocbenzene 768 22T @.995 - 1.0E8 1
242 bis(Z2-chloroisopropyl) ether—-di2 788 1484 @.664 - @.8691 14
242 bis(2-chloroisopropyl) ether 799 242 1.81¢ - 1.41é 14
212 hexachloroethane—-13C 819 184 @.&699 — @.717 1
S12 herachloroethane 823 212 @.999 - 1.@81 16

16258 —-I5-



&E9

749

&LP6

gl

529

M-nitrosodi—-n—-propylamine
nitrobenzene-d3
nitrobenzene
isophorone—d8

isophorone
2,4-dimethylphenol

2.4-dimethylphenol

bis(2-chloraethoxy) methane

1,2,4-trichlorobenzene-d3

1,2,4-trichlorobenzene
naphthalene-d8
naphthalene
alpha-terpineol-d3
alpha—~-terpinecl
n—-dodecane-dlé
n—-dodecane
1,2,3-trichlorocbenzene
hexachlorobutadiene-13C4

hexachlorobutadiene

hexachlorocyclopentadiene-13C4

hexachlorocyclopentadiene
Z—-chloronaphthalene-d7
2-chloronaphthalene
n—tetradecane
biphenyl-d1g

biphenyl

diphenyl ether—-dig
diphenyl ether

acenaphthylene-d8

1625H

849

881

889

921

229

955

958

963

&7

P73

973

953

981

1893

16335

97151

1147

1142

254
164
2324
144

164

164
609
164
Yol
164

164

164

154

154
&8

164

g.7%6
1,492
4.747
@.999
@.781

@.999

g.813
1.000
$.819
1.991
g.829
g.998
B.730

@g.986

@.856
#.999
@.976
B.999
1.914

¥.997

1.914
1.9@1
1.4336
W.997

1,084

ns

- @.727

- 1.887

- @.767

- 1.817

- $.803

- 1.983

- 9.838

- 1.845

- 8.8326

- 1.9886

- 6.844

- 1.048

- $.998

- 1.951

- §.871

- 1.682

- @.986

- l.9@1

- 1.924

- 1.6@7

28

149

1%

19

1d

14

143

149

14

19

149

19

18

16

19

1d

1

19

1@

1@

1d

15

1@

14

19

1@

19



201

3@1

793

262

362

@Wa1

2649

acenaphthylene
dimethyl phthalate-d4
dimethyl phthalate
2,46~-dinitrotoluene-d>
2,6—-dinitrotoluene
acenaphthene-dig
acenaphthene
dibenzofuran—d8
dibenzofuran
beta-naphthylamine-d7
beta—-naphthylamine
fluorene-di1dg

fluorene

4-chlorophenyl phenyl ether-d3

4—-chlorophenyl phenyl ether

diethyl phthalate-d4
diethyl phthalate
n—hexadecane—-dI4
n—hexadecane
2.4-dinitrotoluene-d3
2.4-dinitrotoluene

i,2-diphenylhydrazine-d8

1,2~-diphenylhydrazine (note 2)

diphenylamine-dlg
diphenylamine

N-nitrosodiphenylamine-dé

N-nitrosodiphenylamine (note 3)

4-bromophenyl phenyl ether

hexachlorcbenzene-12Cé

1247
1269
1273
1283
1Zed
1298

1394

1491

14@6

1499

1439

1414

1447

14469

1344

£433
1439
1437
1439
1447
1464

1498

277

164

271

1464

~r
ot

1464

261

1464

164

1464

278

144

619

164

144

164
L7
184
262

164

1564

1. @igig

1.483

#.998 =

1.094%

1.8d91

1.187

9.999

1.134

7.998

1.163

#.996

1.185

¥.999

1.194

¥.99¢

1.197

#.996

1.@34

1,132

1,948

1.112

1. @30S

1,062
1.248
1,369
. 249
1.9G7
1.282
1.d882
1.3a7

T
o tan /

14
14
1
1
1%
14
14

1af

148
1@
19

14

24
26

24

144



/
TE9 hexachlorobenzene , 1522 209 0.999 - 1.491 19

281 phenanthrene-dilg 1578 144 1.334 ~ 1.389 14
3529 n—-octadecane 1880 164 ns 19
"I81  phenanthrene 1583 281 1.006 - 1.695 19
278 anthracene—-dld 1588 164 1.342 — 1.3288B 19
z78 anthracene 1592 278 #.998 - 1.0d6 1%
~6@4  dibenzothiophene-d8 1559 164 1.314 - 1.361 10
7d4 dibenzothiophene 1544 &@4 1.4000 - 1.4806 14
528 " carbazole 1650 164 ns .29
621 n—eicosane—-d42 : 1655 164 1.184 - 1.662 19
721 n-eicosane B 1677 621 1.0810 - 1.821 19
2468 di—n-butyl phthalate-d4 fo 1719 144 1.444 - 1.3510 19
Zs8 di-n-butyl phthalate o 1723 268 1.99¢ - 1.083 19
23 fluoranthene-didg 1813 1464 1.322 - 1.3596 18
33 fluoranthene 1817 239 1.8600 — 1.084 iﬁ
234 pyrene—dld@ 1844 144 1.323 - 1.4644 1
384 pyrene 1852 284 1.6@¢1 - 1.003 18
205 benzidine-d8 1854 164 1.549 - 1.&32 Sg
Aot benzidine 1853 295 1.¢@¢d - 1.@8@82 S
32= n—-docosane 1889 144 ns 1@
&23 n—tetracosane—-d3d 1997 1684 1.&671 - 1.744 14
23 n—tetracosane 2WET 412 1.4912 - 1.615 1@
67 butylbenzyl phthalate 2868 164 ns 13
074 chrysene—-di12 2@81 144 1.74% - 1.837 1d
376 chrysene 2083 276 1.088 — 1.494 19
272 benza(a)anthracene-di2 2@8Z 1484 1.73I5 - 1.84% 1@
72 benzo(a)anthracene 299 272 @.999 - 1,867 15
228 F.3'—dichlorobenzidine-dé ' 2788 144 1.744 - 1.343 =
IZ8 Z.3"—dichlorcbenzidine 2886 22 1.888 — 1.@61 15

16258 ~I8-



266 Bis(2-ethylhexyl) phthalate-d4
346 bis(2-ethylhexyl) phthalate
S25 n—-hexacosane

269 di-n-octyl phthalate-d4

369 di-n-octyl phthalate

525 n—octacosane

274 benzo(b)fluaranthene-di12
374 benzo(b)fluoranthene

273 benzo (k) fluoranthene—-di12
374 benzo(k)fluoranthene

273 benzo(a)pyrene-di12

373 benza(a)pyrene

626 n—triacontane-dé&z2

726 n—triacontane

@83 indeno(1,2,3~-cd)pyrene

@82 dibenzo(a,h)anthracene

279 benzo(ghi)perylene-dl12

379 benzoc{(ghi)perylene

note 132

give reccognizable mass spectra

calibration points.

note
note
ns =

Column: 2@ q@q 2 m % B.25 q J.82 mm i.d.

: detected as azocbenzene

3Z: detected as diphenylamine

bonded phase fused silica capillary

Temperature program: S min at 3¢ xCi

1564

266

164

1464

269

164

164

274

164

164

273

164

&26

164

164

164

279

(background corrected)

?4% methyl,

1.771

1. @@

1.962

1. gaed

1.906

1,000

1.954

1. 99

4% phenyl,

isothermal at 280 ~xC until benzo(ghi)perylene elutes

1628R 39—

1
-
=
k3

- 2.524

- 1.@ds

This is a minimum level at which the entire GCMS system must

and acceptable

specification not available at time of release of method

3@ - 280 xC at 8 xC per mins

1% vinyl

14

14

19

14

168

14

14

14

1¢8

19



Gas velocity: 3% g 5 cm/sec
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Table 4

Gas Chromatography of Acid Extractable Compounds

Retepntion time_________ __ Detection
EGD Mean EGD limit (fg/L}
No. Cempound ______________________ <*sec) Ref Relative ___ __(note 1)_.
164 2,2 =difluorobiphenyl (int std) 1163 164 1.000 - 1.@d0 1%
224  2-chlorophenol-d4 701 164 §.587 - 9.618 14
32 Z2-chlorophenol 785 224 @$.997 - 1.914 14
257 Z2-nitrophenol-d4 898 144 @.761 - $.783 24
357 2-nitrophenol 90E 257 ©.994 - 1.099 20
23 2,4-dichlorophencl-d3 \ 744 164 @.8@Z - @.822 14
331 2,4-dichlorophenol 947 231 @.997 - 1.086 13
222 4-chloro-3—-methylphenacl-dZ2 1686 1464 @.939 — .47 14
22 4-chloro-3-methylphenol 1991 222 @.998 - 1.9@3 14
22 2,4,6-trichlorophencl—-d2 1162 164 $.994 — 1.00@S 14
32 2,4,6-trichlorophenocl 1165 221 @.998 - 1.d@4 14
S31 2,4,5-trichlorophenol 1179 164 ns 193
S3G 2,3,6~trichlorophenol 1195 164 ns 14
259 2,4-dinitrophencl-d2 J23 164 1.127 - 1.149 S
59 2,4-dinitrophenaol 1325 259 1.0@¢¢ - 1.@ES S
258 4-nitrophencl -d4 1349 1464 1.147 - 1.175 S
38 4-nitrophenol 1234 258 @.997 — 1.48dé S
244 2-methyl-4,46~dinitrophenal -d2 1433 144 1.21868 — 1.24%9 20
269 2-methyl—-4,6~dinitrophenol 1435 269 1.@g@g — 1.2 20
264 pentachl orophenol—-12C4 1339 164 1.22¢ — 1,362 S
I64  pentachlorophenol | 1561 264 (3.998 — 1.6072 S

note 1: This is a minimum level at which the entire GCMS system must
give recognizable mass spectra (background corrected) and acceptable

16258 -41-



calibration points

ns = gpecification not available at time of release of method

Column: 3¢ ¢ 2 m » #.25 q @.62 mm i.d. 94% methyl, 4% phenyl, 1% vinvyl
bonded phase fused silica capillary

Temperature program: S min at ‘38 xC; 3@ — 250 xC or until
pentachlorophenol elutes

Gas velocity: 3@ g S cm/sec

15258 -42-



Table §

DFTFF Mass-intensity Specifications

Mass Intensity reguired ____________
St 3@ - 8@ percent of mass 198

48 less than 2 percent of mass 69
79 less than 2 percent of mass &9
127 3@ - 64 percent of mass 198

197 less than 1 percent of mass 198
199 S -9 percent o% mass 198
275 16 - 39 percent of mass 198
441 less than mass 443

442 49 - 100 percent of mass 198
44z 17 - 23 percent of mass 442

1625E ~47-



Table &6

Base/neutral Extractable Compound Characteristic Masses

l.abeled
Compound analog Primary m/2
acenaphthene dilg 13547164
acenaphthylene d8 152/160
anthracene dig 178/18é
benzidine d8 1847192
benzo(a)anthracene: di12 2287249
benzo(b)fluoranthene d12 252/564
benzo(k)fluoranthene d12 2527264
benza(a)pyrene di2 2352/2464
benzo(ghi)perylene diz2 276/288
biphenyl dig 154/164
bis(2-chloroethyl) ether d8 3/191
bis(2-chloroethoxy)methane 23
bis(Z2-chlorocisapropyl) ether d12 1217131
bis(Z—-ethylhexyl) phthalate d4 1497153
4—-promophenyl phenyl ether 248
butyl benzyl phthalate 149
n-Cidg dz22 35/64
n—-C12 d2s6 557466
n-Cl14 35
n-Cl4 d34 35/66
n—C18 S3
n—-C2g d4z 5786
n—-C22 55
n—-C24 asa S5/64
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n—=C24

n—C28

n—C3@

carbazole
2—-chlorenaphthalene
4—chlorophenyl phenyl ether
chryvsene

p-cymene
dibenzo(a,h)anthracene
dibenzofuran
dibenzothiophene
di—n-butyl phthalate
1,2~dichlorobenzene '
1,3—di;hlorobenzene
1,4-dichlorcbenzene
J.3"-dichlorobenzidine
diethyl phthalate
Z.4-dimenthylphenal
dimethyl phthalate
2.4-dinitrotoluene
2,6—-dinitrotoluene
di-n—-gctyl phthalate
diphenyvlamine

diphenyl ether
1,2-diphenylhydrazine#
fluoranthene

fluorene
herxachlorobenzene

hexachlorobutadiene

1=

1=

16238

da2
ds

d7

di14

da
ds
d4
d4
d4
d4
dé

d4

d4
dig@
dig
dig@
di@
dlg
Co

C4

1677175
162/169
204 /2069
22B/249
114/13d
278

1687176
1847192
1497133
1467132
146/152

1467132

1497153
122/125
163/167
1647168
1657187
149/153
169/179
173/ 18%
77/82

202/212
1667176
284/292

el As iy
et £ oal



Rexachloroethane
hexachlorocyclopentadiene
ideno(1,2,3—-cd)pyrene
isaphotrane

naphthalene
B-naphthylamine
nitrobenzene
N—-nitrosodimethyl amine
N-nitrosaodi-n-proplyamine
N-nitrosodiphenylaminex*
phenanthrene

phenol

a—-picoline

pyrene

styrene

a—-terpineocl
1,2,3-trichlorchenzene
t.2,4-trichlaorobenzene

*detected as azobenzene

*¥detected as diphenylamine

1=C

13C4

1625E

d8
ds
d7

ds

dé
dig
ds
d7
did

d3

281 /264
237/241
276
82/88

12871326

1287128
74

79
169/175
1787188
94/71
93/100
2¢2/212
194/ 159
59/62
180/183

1849/183



Table 7

Acid Extractable Compound Characteristic Masses

Labeled
Compound analog Frimary m/z
4~chloro-Z-methylphenol d2 1677109
2~chloraophenol d4a 12871322
2,4-dichlorophenol d3 1627167
2,4-dinitrophenol d3 184/187
2-methyl -4, 6-dinitrophenol d2 198/ 20@
2-nitrophenol . da 1397143
4-nitrophenocl d4 139/143
pentachlorophenol 13Cs 266/272
2,3,6-trichlorophenol d2 1967209
2,4,5-trichlorophenol’ d2 196/200
2,4,6-trichlorophenol d2 1967206

162SE —47-



Table 8

Acceptance Criteria for FPerformance Tests

372

272

374

acenaphthene
acenaphthene-did
acenaphthylene
acenaphthylene-d8
anthracene
anthracene—-dldg

benzidine

benzidine-d8
benzo(al)anthracene
benzo(a)anthracene-di2
benzo(b)fluoranthene
benzo(b) fluoranthene-di12
benzo (k) fluaoranthene
benzo(k)fluoranthene—-di2
benzc(a)pyrené
benzo(al)pyrene-di2
benzo({ghi)perylene
benzo(ghi)perylene—-di2

biphenyl (Appendix C)

Initial labeled calibra-
precision compound tion
and accuracy recovery verifi- dn—gc
Section 8.2.2 Sec 8.3 cation accur
(fgsL) and 14.2 Sec 12.5 Sec !
_S_ X P_{(%) (fg/mL) R_(fc
21 79 - 134 80 — 125 72 -
I8 38 - 147 2@ - 276 71 - 141 3@ -
38 &9 -~ 186 &8 — 166 &1 -
31 39 - 146 23 - 239 &6 - 152 33 -
41 =8 - 174 6@ — 168 Sg -
49 31 - 194 14 - 419 58 - 171 2ZF -
119 16 - 3518 34 - 296 11 -
269 nNns - nNns nms — Ns nNs — nNs nNs —
28 &5 - 168 74 — 142 &2 -
41 25 - 298 12 - &@5 28 - 357 22 -
183 32 - 545 61 - 164 29 -
18 11 - 577 ns - ns 14 - ns ns -
26 39 - 142 1T - ns S3IT -
114 15 - 3514 ns - ns 13 - ns ns -
26 62 - 195 78 - 129 3% -
24 35 - 181 21 - 299 12 - ng 32 -
21 72 - 14@ 679 - 145 58 -
453 29 - 2468 14 - 529 13 - pg 25 -
41 73 - 148 38 - 171 &2 -
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242

366

266

ag41

b&67

717

617

736

1011

719

&19

biphenyl-dig
bis(2-chlorocethyl) ether
bis(2-chlorocethyl) ether-d8

bis(2-chlorcethaxy)methane*

bis(2-chlorociscopropyl) ether

bis(2-chlorocisapropyl)ether—-di12

bis(2-ethylhexyl) phthalate
bis(Z-ethylhexyl) phthalate
4-braomophenyl phenyl ether#*
butyl benzyl phthalate#
n—Cl@ (Appendix C)
n-C1@-d22

n-Cl12 (Appendix C)

n-C12-d26

- n~=Cl4 (Appendix C)=*

n-Clé (Appendix )
n—-Cl16-d34

n—C138 (Appendix C)*
n—-C2% (Appendix C)
n—-C2¢-d42

n—C22 (Appendix C)*

n—C24 (Appendix C»

n—C26 (Appendix C)#*
n—-C28 (Appendix C)*
n—-CZ@ (Appendix C)
n-C3g-d&2

carbazole (4c)=*

2-chloronaphthalene

-d4

1

1625ER

I 2B
I4 S35
3z 29
27 =
17 81
27 38
31 69
29 32
44 44
31 19
S1 24
74 ns
74 35S
33 ns
g9 ns
IT 849
46 2
39 42
59 S3
34 34
31 45
11 84
28 27
35 35
35 38
32 61
41 27
I8 36
g3 46

-49-

193

204

24z

ns

ns

ns

18

19

ns

72

264

3564

ns

ns

g8

JEs

479

44

&7

44

76

44

=17

41

192

164

194

Ll
e i

148

229

~Arma

i o i

193

aATTE

o tod

227

166

242

268

138

18546

249

184

162

77
Ltu)

&4

292

Il



713
513
@82
705
B35
704
s34
T68

268

RIS

~-r
e

78

Z2-chloronaphthalene-d7
4—chloro-3-methylphenacl
4-chloro-3-metHylphenol -d2
2=chlorophenol
2-chlarophenol —d4

4—chlorohheny1 phenyl ether

A4~-chlorophenyl phenyl ether—-d3

chrysene
chrysene—-di2
p—cymene (Appendix C)
p-cymene-di4
dibenzo(a,h)anthracene*
dibenzofuran (Appendix C)
dibenzofuran—-d8
dibenzothiophene (Synfuel)
dibenzothiophene-d8
di-n—-butyl phthalate
di—-n—-butyl phthalate—d4
1,2-dichlorobenzene
1,2~-dichlorobenzene-d4
,3—dichlorobenzqu
1,3—di;hlorobenzgne—d4
l1.,4—-dichlorobenzene
t,4-dichlaorobenzene—-d4

ks

—-dichlorobenzidine

3.3
3s37-dichlorobenzidine-dé&
Z2y,4-dichlorophenol

2,4—dichlorophencl~-d3

diethyl phthalate

52

=1

1625R

67
18
67

S5

N
A

(%Y
~

]
u

44

47

79

48

&1

15

68

1561

186

219

159

13a

165

195

196

)
(2]

19

ns

ns

ns

494

S59

474

ns

268

72

85

&8

78

71

=4

78

&6

72

&9

71

74

&1

&3

77

18

&7

&4

A
-t

-
0

113

147

129

180

142

173

142

411

127

152

761

136

149

145

142

192

133

1464

1354

192

149

157

133

24

&2

72

ns

19

79

79

44

74



Z8d

28w

Z9

diethyl phthalate-d4
Z.4-dimethylphenocl
2,4~-dimethylphenol-d=
dimethyl phthalate
dimethyl phthalate-d4
244-dinitrophenol
2,4—-dinitrophenol-d3
2,4-dinitrotoluene
2,4-dinitrotoluene-d3
2,6-dinitrotoluene
2,6-dinitrotoluene-d3
di—-n—-octyl phthalate
di—-n—octyl phthalate-d4
diphenylamine (Appendix C)
diphenylamine—-dlig@
diphenyl ether (Appendix C)
diphenyl ether-dig
i1,2-diphenylhydrazine
1,2-diphenylhydrazine-dld
fluoranthene
fluoranthene-dl¢

fluorene

fluorene-dlyg
hexachlorobenzene

hexachlorobenzene-13Cs6

382 hexachlarcbutadiene

hexachlorcbutadiene-13C4

herxachloroethane

hexachloroethane-13C1

1

-
a

78 ns
13 42
22 15
36 74
#8 ns
ig 72
b6 22
18 75
37 22
30 849
59 44
16 77
46 12
45 S8
sz |27
1?2 82
37 326
73 4%
AT |
33 71
IS Z6
22 81
43 351
16 29
B1 3%
S6 S1
&2 ns
27 21
77 ns

16258

188

&44

134

98

141

184

161

383

161

132

121

124

228

316

ns

Yol

ne

ns

ns

ns

19

17

ns

11

19

17

)
[

ns

ns

ns

449

ns

ns

ns

488

278

ns

nes

47

74

51

78

74

&8

71

47

154

172

1=7

183

278

144

467

176

169

12d

129

134

141

3

b
3]

ns

&

14

&7

19

7

-
-

74

14

4732

mer
g ot

24¢

142

2686

194

187

172

S

13-
-

21

~e -
-t

41z

3
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]
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356

7aZ

&H3

hexachlorocyclopentadiene 15

hexachlorocyclopentadiene—-13C4 &9

ideno(1,2,3—cd)pyrene* 53
i sophorone 25
igsophorone—d8 . 23
2-methyl-4,46—-dinitrophenocl i9
2-methyl-4,6~-dinitrophenol~-d2 64

naphthalene 20
naphthalene-d8 39
a-naphthylamine (Appendix C) 49
a-naphthylamine-d7 33
nitrobenzene 23
nitrobenzene-d3 28
‘2-nitrophenol 15
2-nitrophenol—-d4 23
4—-nitraphenacl 42
4-nitrophencl-d4 -188
N-nitrosaodimethyl amine* 198
N—nitrosodi—n—prcplyamine; 198
N-nitrosodiphenylamine 45
M-nitrosodiphenylamine-dé 37
pentachlaorophenol 21
pentachlorophencl-132C& 49
phenanthrene 13
phenanthrene-dly 44
phenal 36
phenaol-dS 161
"—-picoline (Synfuel) 38
"—-picoline-d7 128

ns

&9

18

78

41

144
ne

299

-
(2]
G

ns

ns

161

140

-1435

144

z98

472

472

ns

&
(£}

16

14

ns

ns

ns

12

ns

ns

ns

ns

412

241

ns

ns

77

47

43
85
46
77
61

==t

43
4g
48

S9

129

211

761

142

194

145

177

287

249

249

148

179

298

145

I24

&7

19

79

44



384 pyrene 19 76
284 pyrene-dig ) 29 3z
71¢ styrene (Appendix C) 42 33
614 styrene~ds 49 ns
789 "-terpinenl (Appendix C) 44 42
499 "-terpineol-dI 48 2=2
S29 1,2,3~trichlorobenzene (4c)* 69 15
248 1,2,4~trichlorocbenzene 19 82
288 1,2,4-trichlorobenzene-d3 57 135
SZd 2,3,6-trichlorophenol (4c)* 3@ S8
531 2,4,5-trichlorophencl (4c)+ 3@ o8
I21 2,4,6-trichlorophenol 57 S9
221 2,4,4~trichlorophenol—-d2 47 43

176
221
281

roaga]

292

18

ns

ns

ns

IGE

ns

672

I63

76

48

24
b
78

61

69

b ow]
—t

216

Sez

167

128

163

184

48

4

*measured by internal standard: specification derived from related compound.

d = detected;: result must be greater than zero.
ns = no specification: limit is outside the range that can
reliably.

14288 -53-

be measured
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FIGURE 1 Relative Response Calibration Curve for Phenol. The
Dotted Lines Enciose a + 10 Percent Error Window.
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! FIGURE 3 Extracted lon Current Profiles for (3A) Uniabeled
Compound, (38) Labeled Compound, and (3C) Equal Mixture of
Unlabeled and Labeled Compounds.



{10.1.1]

(10.1.2}

[10.1.3]

[10.1.4)

[10.2)

(10.3]

[10.4.2].

[10.4,10.5]

[11.3)

[11.4]

FIGURE 4

STANDARD BLANK - SAMPLE
1L REAGENT 1L REAGENT
WATER WATER 1L ALIQUOT
SPIKE 500 pL SPIKE 500 pL SPIKE 500 uL
OF 200 pg/mL OF 200 pg/mL OF 200 pg/imL
ISOTOPES ISOTOPES ISOTOPES
SPIKE TO
1.0mL
OF STANDARDS .
J{ W de
STIR AND STIR AND STIR AND
EQUILIBRATE EQUILIBRATE EQUILIBRATE
STANDARD OR BLANK l,
EXTRACT BASE/ EXTRACT BASE/
NEUTRAL NEUTRAL
ORGANIC 1 AQUEOUS ORGANIC | AQUEOUS
e 1
EXTRACT ACID EXTRACT ACID
CONCENTRATE CONCENTRATE
TO 2-4 mbL TO 2-4 mL
| |
N N 7
CONCENTRATE CONCENTRATE CONCENTRATE
TO1.0mbL TO1.0mL TO1.0mL

L

ADD INTERNAL
STANDARD

l

L

ADD INTERNAL

ADD INTERNAL

INJECT

STANDARD STANDARD
INJECT INJECT

Flow Chart for Extraction/Concentration of Precision and Recovery Standard, Biank

and Sample by Method 1625. Numbers in Brackets [ ] Refer to Section Numbers in the Method
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