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FORWORD

This document is a modification to the National Functional
Guidelines for Organic Data Review (Draft, June 1991).

This document describes those procedures that are to be used for
Region III Data Validation. It is intended for implementation
for all CLP data acquired for use within Region III
but it may be adapted for use with other similar methcds.
All comments and questions pertaining to this document

should be addressed to:

U.S. Environmental Protection Agency
Region III
~Central Regional Laboratory
Quality Assurance Branch
839 Bestgate Road
Annapolis, MD 21401

c/o Program Support Section



17

,R%38

166 Raninr (Il Madifinatinng

TABLE OF CONTENT
Page
INTRODUCTION .. ..ottt i i it et et ettt e e ettt eeanaanaenan, i
PRELIMINARY REVIEW .....................coiiiinnn. PR il
DATA QUALIFIER DEFINITIONS ... ... . i e i it ans iil
VOLATILE bATA REVIEW 1
L Technical Holding Times . .......................... e e 2
.  GC/MS Instrument Performance Check . ............ .. .. ... iiiiiiirnenninnn., 5
L. Initial Calibration ... ... .. i e e e et e e 8
IV. ContinuingCalibration . ............ ... . iiiiiierenninnn [P 12
V. Blanks . ... ... e e R 14
Vi. System Monitoring Compounds (Surrogate Spikes) . .........coiiiiiiiiinnnenn. 18
Vil. Matrix Spikes/Matrix Splke Duplicates ............... ..., e, 22
Viil. Regional Quality Assurance and Quality Control 24
IX. IntemalStandards ............... .. .. ... . i, e 26
X.  Target Compound Identification ....... B 28
Xl. Compound Quantitation and Reported Contract Required Quantitation Limits (CRQLs) . ..... 30
Xil.  Tentatively Identified Compounds (TICs) .. ........ .. ittt iiienennnn.. 32
Xll. System Performance ............oit ittt ittt e i e e 36
XIV. Overall Assessment of Data . ... ..o .. it it it 37
SEMIVOLAT!LE DATA REVIEW . .. .. ... i i i ittt e ei e 38
1. Technical Holding Times . R R R R 39
.  GC/MS Instrument Performance Check .............. e e e e 41
. Initial Calibration .. ....... ... ... . .. . . e 44
IV.  Continuing Calibration . ............. e 48
, &iﬁ%&eﬂ:ﬁ t}:} Environmental
161;150 Arﬁfgtri‘eet (3PM52)

Philadelphia, PA 19103



REUII 10 N0 waii s

\/ =7 T < 31
VI.  Surrogate Spikes . ....... e e e e e e e e 57
VIl. Matrix Spikes/Matrix Spike Duplicates ............ ..ol i 60
Viil. Regional Quality Assurance and Quality Control .......... et ieee e e ea 62
IX. Internal Standards . ... ... ...ttt i i i e e 64
X.  Target Compound Identification . ............... ... . ... il e 66
XI. Compound Quantitation and Reported Contract Required Quantitation Limits (CRQLs) . . .. .. 68
Xll. Tentatively Identified Compounds (TICS) . . .. ... .vuerneeeeeeaneraennaeneennen. 70
XHI. System Performance . ......... ...ttt vniiirneneineenenannns PR 74
XIV. Overall AssessmentofData ................ ... ... ... ... e e 75
APPENDIX A: Contractual Requirements and Equations, Multi-media Multi-concentration ....... A-1
DﬁAFI‘ APPENDIX B: Region lif Standard Operating Procedure for Data Validation 'Reports ..... B-1
APPENDIX C: Contractual Requirement Comparison Tables ................. ..o C-1
APPENDIX D: Proposed Guidance for Tentatively Identified Compounds (VOAand S8V) ........ D-1

APPENDIX E: Glossary of TeImMS ... .. ittt i it ie et ii i ennens E-1



Region Iit Modifications
INTRODUCTION

This document is designed to offer guidance on EPA Contract Laboratory Program (CLP) analytical data
evaluation and review. It has been modified for use within U.S. EPA Region lil. In some applications it may
be used as a Standard Operating Procedure (SOP). In other, more subjective areas, only general guidance
is offered dus to the complexities and uniqueness of data relative to specific samples. For example, areas
where the application of specific SOPs are possible are primarily those in which definitive performance
criteria are established. These criteria are concerned with specifications that are not sample dependent; they
specify performance requirements that should fully be under a laboratory’s control. These specific areas
include blanks, calibration standards, performance evaluation standard materials, and instrument
performance checks (tuning).

These Guidelines have been updated to include the requirements in the Statement of Work (SOW) for
Organic Analysis Multi-Media Multi-Concentration (SOW OLMO01.0 and revisions).

This update includes changes to instrument performance checks (formerly referred to as tuning) and
calibration criteria as a result of the Response Factor Workgroup. Regional Modifications to the Data
Qualifier Definitions from the previous National Functional Guidelines are also inciuded in this document.

This document is intended to assist in the fechnical review of analytical data generated through the CLP.
Determining contract compliance is not the intended objective of these guidelines or the regional data review
process. The data review process provides information on analytical limitations of data based on specific
quality control (QC) criteria. In order to provide more specific usability statements, the reviewer must have
a complete understanding of the intended use of the data. For this reason, it is recommended that whenever
possible the reviewer obtain usability issues from the user prior to reviewing the data. When this is not
possible, the user should be encouraged to communicate any questions to the reviewer. In order to facilitate
communication with the data users in Region Ill, specific reporting formats for the data validation report are
required. Each report must contain a table of the summarized data, sufficient narrative to inform the user
of significant data review issues and adequate documentation to support the decisions and actions of the-
data reviewer. The Standard Operating Procedure for preparing the Region Il data validation report is
presented in Appendix B.

At times, there may be an urgent need to use data which do .not meet all contract requirements and
technicai criteria. Use of these data does not constitute either a new requirement standard or full
acceptance of the data. Any decision to utilize data for which performance criteria have not been met is
strictly to facilitate the progress of projects requiring the availability of the data. A contract laboratory
submitting data which are out of specification may be required to rerun samples or resubmit data even if
the previously submitted data have been utilized due to urgent program needs; data which do not meet
snecified requirements are never fully acceptable. The only exception to this requirement is in the area of
requirements for individual sample analysis. If the nature of the sample itself limits the attainment of
specifications, appropriate allowances must be made. The overriding concern of the Agency is to obtain
data which are technically valid and legally defensible.

Appendix A is based on the Multimedia Multi-concentration SOW and contains appropriate
contractual requirements and equations for verifying various calculations. Appendix B contains the Region
Il SOP tor Data Validation Reports. Appropriate equations are presented for easy reference and to allow
the reviewer to verify calculations as needed. Contractual requirements are provided in Appendix C to
facilitate comparisons with the technical requirements. Appendix D contains proposed guidance for
Tentatively Identified Compounds (VOA and SV), and Appendix E contains a glossary of commonly used
terms. - e B
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Region ill Modifications
PRELIMINARY REVIEW

In order to use this document effectively, the reviewer should have a general overview of the sample
delivery group (SDG) or case at hand. The exact number of samples, their assigned numbers, their matrix,
and the number of laboratories involved in their analysis are essential information. Background information

n the site is helpful but often this information may be difficuit to locate. The site manager is the best source
for answers to questions or further direction. ‘

Contract Compliance Screening (CCS) Is a source of summarized information regarding contract
compliance. If available, it can be used to alert the reviewer to problems in the SDG data package.

Sampie cases (SDGs) routinely have unique samples which require special attention by the reviewer.
These include field blanks, field duplicates, and performance audit samples which need to be identified. The
sampling records should provide:

1. Project Officer for site.
2. Complete list of samples with information on:

a. sample matrix,

b. field blanks,

¢. field duplicates,

d. field spikes,

e. QC audit samples,

f. shipping dates, and -
g. laboratories invoived.

The chain-of-custody record includes sample descriptions and date(s) of sampling. The reviewer must
take into account lag times between sampling and receipt for analysis when assessing technical sample
holding times.

The laboratory's SDG narrative is another source of general information. Notable problems with
matrices, insufficient sample volume for analysis or reanalysis, samples received in broken containers, and -
unusual events should be found in the SDG narrative.

The SDG narrative for the sample data package must include a Laboratory Certification Statement
(exactly as stated in the SOW), signed by the laboratory manager or designee. This statement authorizes
the validation and release of the sample data results. In addition, the laboratory must also provide
ccmments in the SDG narrative describing in detail any problems encountered in processing the samples
in the data package.

For every data package, the reviewer must verify that the laboratory certification statement is present,
exactly as in the SOW (i.e., verbatim to the statement in the SOW, and signed by the Laboratory Manager
or designee). The reviewer must further verify that the data package is consistent with the laboratory’s
cenrtified narrative. Also, the reviewer should check the comments provided in the narrative to determine if
they are sufficient to describe and explain the associated problem.



Region 1il Modifications

GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

CODES RELATING TO \DENTIFICATION
(CONFIDENCE CONCERNING PRESENCE OR ABSENCE OF COMPOUNDS).

U = Notdetected. The associated number indicates approximate sample concentration necessary to
be detected. '

(NO CODE) = Confirmed identification.

B = Not detected substantially above the levei reported in laboratory or field blanks.

R = Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary
to confirm result. :

N =

Tentative identification. Consider present. Special methods may be needed to confirm its
presence or absence in future sampling efforts.

DES RELATED TQ QUANTITATION
(can be used for both positive results and sample quantitation limits):

J = Analyte present. Reported value may not be accurate or precise.

K = Analyte present. Reported value may be biased high. Actual value is expected lower.

L = Analyte present. Fieported value may be biased low. Ac;ual value is expected to be higher.
ud

Not detected, quantitation limit may be inaccurate or imprecise.
uL

Not detected, quantitation limit is probably higher.

OTHER CODES

Q = No analytical resulft.

i



Region Il Modifications

VoA

VOLATILE DATA REVIEW

The volatile data requirements to be checked are listed below
I Technical Holding Times (CCS - Contractual holding times only)
N.  GC/MS Instrument Performance Check (CCS)
. Initial Calibration (CCS)
V. Continuing Calibration (CCS)
V. Blanks
A" System Monitoring Compounds (CCS)
Vil Matrix Spikes/Matrix Spike Duplicates
Vil.  Reglonal Quality Assurance and Quality Control
IX. Internal Standards (CCS) |
X Target Compound Identification
Xl Compound Quantitation and Reported Contract Required Quantitation Limits (CRQLs)
Xil. Tentatively Identified Compounds
Xll.  System Performance

XIV.  Overall Assassment of Data

Note: *“CCS" indicates that the contractual requirements for these items will also be checked by CCS;
CCS requirements are not always the same as the data review criteria.
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VOA
I. Jechnical Holding Times

A. Review items: Form | VOA, EPA Sample Traffic Report and/or chain-of-custody, raw data, and SDG
Narrative.

B. Objective

The objective is to ascertain the validity of results based on the holding time of the sample from time
- of collection to time of analysis.

C. Criteria

Technical requirements for sample holding times have only been established for water matrices. The
holding times for soils (and other non-aqueous matrices such as sediments, oily wastes, and sludge)
are currently under investigation. In Region lll, a 14 day holding time will be applied to all non-aqueous
samples. When soil holding time criteria are established and available, the procedure for qualifying soil
samples will be re-evaluated.

The holding time criteria for water samples, as stated in the current 40 CFR Part 136 (Clean Water Act)
is as follows:

For non-aromatic volatile compounds in cooled (@ 4°C) water samples, the maximum holding time
is 14 days from sample collection.

Maximum holding times for purgeable aromatic hydrocarbons in cooled (@ £C + 2C), acid-
preserved (pH 2 or below) water samples are 14 days from .sample collection.

Water samples that have not been maintained at £C (+ 2°C) and/or preserved to a pH of 2 or

. delow should be analyzed within 7 days from sample collection. If insufficient ice is used to ship
samples, the laboratory may receive samples with no ice left in the cooler. Under these
circumstances, the temperature of the samples may exceed 4C.

It i~ further required that volatile compounds in properly preserved non-aqueous samples be analyzed
within 14 days of sample collection for all volatile compounds.

The gontractual maximum holding times which differ from the technical maximum holding times state
that water and soil samples are to be analyzed within 10 days from the validated time of sample receipt
(VTSR) at the laboratory.

D. Evaluation

Technical holding times are established by comparing the sampling dates on the EPA Sample Traffic
Report with dates of analysis on Form | VOA and the raw data. Information contained in the complete
SDG file (formerly called the purge file) should also be considered in the determination of holding times.
Verify that the analysis dates on the Form Is and the raw data/SDG file are identical. Examine the
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Technical Holding Times | VOA

sample records to determine if samples were preserved. If adequate documentation on sample
preservation is not available, contact the sampler. it the sampier cannot be contacted; then it must be
assumed that the samples are unpreserved. If there is no indication in the SDG narrative or the sample
records that there was a problem with the samples (e.g., samples not maintained @ 4 C or contalning
headspace in the samples), then the integrity of samples can be assumed to be good. If it Is indicated
that there were problems with the samples, then the integrity of the sample may have been
compromised and professional judgement should be used to evaluate the effect of the problem on the
sample results.

E. Action

1. |f technical holding times are exceeded, document in the data review narrative that holding times
were exceeded and qualify the sample resuits as follows. (Also see Table 1).

if there is no evidence that the aqueous samples were properly preserved and the technical
holding times exceeded 7 days, qualify positive results with “L* and sample quantitation limits
with “UL" for all aromatic compounds. Use professional judgement to determine if and how non-
aromatic volatile compounds should also be qualified.

If the samples were properly preserved but the technical holding times exceeded 14 days, for

aqueous and non-aqueous samples, quality all positive results with "L* and all sample
quantitation limits with “UL", .

Table 1. Qualtification of Volatile Analytes Based on Technical Holding Times

Matrix Preserved > 7 DAYS > 14 DAYS
L Water No All Aromatics* All Compounds
| Yes None All Compounds
Non-aqueous No/Yes None All Compounds

* Reviewer should use professional judgement to determine if data for additional
compounds require qualification.

2. If technical holding times are grossly exceeded (e.g., by greater than two times the required time
for volatiles) either on the first analysis or upon re-analysis, the reviewer must use professional
judgement to determine the reliability of the data and the effects of additional storage on the sample
resuits. Should the reviewer determine that qualification is necessary, non-detected volatile target
compounds may be qualiﬂed unusable "R". Positive results are considered bias low and are qualified
with “L".
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VOA
Technical Holding Times

3. Due to limited information concerning holding times for non-aqueous samples, It is recommended
that a comment in the data review narrative be included to state that a holding time of 14 days was
used.

4. Whenever possible, the reviewer should comment on the effect of the analysis beyond the holding
time on the resulting data in the data review narrative.

5. When contractual and/or technical holding times are exceeded, this should be noted on the Organic
Regional Data Summary (ORDAS) form.

6. The reviewer should also be aware of the scenario in which the laboratory has exceeded the
technical holding times, but met contractual holding times. In this case, the data reviewer should
notify the Regional TPO (where samples were collected) and/or RSCC that shipment delays may
have occurred so that the field and/or shipping problem can be corrected. The reviewer may pass
this information on to the Regional TPO for that laboratory, but should explain that contractually the
laboratory met the requirements.

7. When there are other quality control problems in conjunction with exceeded holding times (such as
suspected laboratory contamination), the reviewer should follow the hierarchy of qualifiers. In
particular, if for any reason the reviewer doubts the presence of a compound, the data summary

- form should display only the "B" or “R" qualifier and not the "L" qualifier. This is because no net -
direction of bias can be inferred under these conditions. When resuits are reported by the laboratory
as below the CRQL, the "L" qualifier is used over the "J* qualifier.
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VOA
Il. GC/MS Instrument Performance Check

A. Review tems: Form V VOA, BFB mass spectra and mass listing.

B. Objective

Gas chromatograph/mass spectrometer (GC/MS) instrument performance checks (formerly referred to
as tuning) are performed to ensure mass resolution, identification, and to some degree, sensitivity.
These criteria are not sample specific. Conformance is determined using standard materials, therefore,
these criteria should be met in all circumstances.

C. Criteria

The analysis of the instrument performance check solution must be performed at the beginning of each
12-hour period during which samples or standards are analyzed. The instrument performance check,
bromofluorobenzene (BFB) for volatile analysis, must meet the ion abundance criteria given below.

Bromofluorobenzene (BFB)

m/z 1ON ABUNDANCE CRITERIA

50 8.0 - 40.0% of m/z 95

75 30.0 - 66.0% of m/z 95

095 Base peak, 100% relative abundance
96 5.0 - 9.0% of m/z 95

173 Less than 2.0% of m/z 174

174 50.0 - 120.0% of m/z 95

175 4.0 - 9.0% of mass 174

176 93.0 - 101.0% of m/z 174

177  5.0-9.0% of m/z 176

NOTE: All ion abundances must be normalized to m/z 95, the nominal base peak, even though the ion
abundance of m/z 174 may be up to 120 percent that of m/z 95.

D. Evaluation

1. Compare the data presented for each Instrument Performance Check (Form V VOA) with each mass
listing submitted to ensure the following:

Form V VOA is present and completed for each 12-hour period during which samples were
analyzed.
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VOA

GC/MS Instrument Performance Check

The laboratory has not made transcription errors between the raw data and the form. If there
are major differences between the mass listing and the Form Vs, a more in-depth review of the
data Is required. This may include obtaining and reviewing additional information from the
laboratory.

The appropriate number of significant figures has been reported (number of significant figures
given for each ion inthe ion abundance criteria column) and that rounding is correct. (See SOW
for requirements).

The laboratory has not made calculation errors.

2. Verify from the raw data (mass spectral listing) that the mass assignment is correct and that the
mass listing is normalized to m/z 95.

3. Verify that the ion abundance criteria was met. The criteria for m/z 173, 176, and 177 are calculated
by normalizing to the specified m/z.

4. Y possible, verify that spectra were generated using appropriate background subtraction techniques.
Since the BFB spectrum is obtained from chromatographic peaks that should be free from coelution
problems, background subtraction should be done in accordance with the following procedure.
Three scans (the peak apex scan and the scans immediately preceding and following the apex) are
acquired and averaged and background subtraction must be accomplished using a single scan prior
to the elution of BFB.

NOTE: All instrument conditions must be identical to those used in the sample analysis. Background
subtraction actions resulting in spectral distortions for the sole purpose of meeting the contract
specifications are contrary to the quality assurance objectives and are therefore unacceptable.

E. Action

1. If the laboratory has made minor transcription errors which do not significantly affect the data, the
data reviewer should make the necessary corrections on a copy of the form.

If the laboratory has failed to provide the correct forms 6r has made significant transcription or
calculation errors, the Region's designated representative should contact the laboratory and request
corrected data. Ifthe information is not available then the reviewer must use professional judgement
to assess the data. This should be noted on the ORDAS form.

)

3. lf mass assignment is in error (such as m/z 96 is indicated as the base peak rather than m/z 95),
classify all associated data as unusable (R). .

4. If ion abundance criteria are not met, professional judgement may be applied to determine to what
extent the data may be utilized. Guidelines to aid in the application of professional judgement to
this topic are discussed as follows:
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VOA
GC/MS Instrument Performance Check

The most important factors to consider are the empirical results that are relatively insensitive to
location on the chromatographic profile and the type of instrumentation. Therefore, the critical ion
abundance criteria for BFB are the m/z 95/96, 174/175, 174/176, and 176/177 ratios. The relative
abundances of m/z 50 and 75 are of lower importance.

5. Decisions to use analytical data associated with BFB instrument performance checks not meeting
contract requirements should be clearly noted in the data review narrative.

6. Ifthe reviewer has reason to believe that instrument performance check criteria were achieved using
techniques other than those described in 11.D.4, then additional information on the instrument
performance checks should be obtained. If the techniques employed are found to be at variance
with the contract requirements, the performance and procedures of the laboratory may merit
evaluation. Concerns or questions regarding laboratory performance should be noted for TPO
action in the ORDAS form. For example, if the reviewer has reason to believe that an inappropriate
technique was used to obtain background subtraction (such as background subtracting from the
solvent front or from another region of the chromatogram rather than the BFB peak), then this
should be noted for TPO action in the ORDAS form.
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VOA

lil. Initial Calibration

A. Review Items: Formm Vi VOA, quantitation reports, and chromatograms.
B. Objective

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for compounds on the
volatile target compound list (TCL). Initial calibration demonstrates that the instrument is capable of
acceptable performance in the beginning of the analytical run and of producing a linear calibration curve.

C. Criteria

1. Initial calibration standards containing both volatile target compounds and system monitoring
compounds are analyzed at concentrations of 10, 20, 50, 100, and 200 ug/L at the beginning of
each analytical sequence or as necessary if the continuing calibration acceptance criteria are not
met. The initial calibration (and any associated samples and blanks) must be analyzed within 12
hours of the associated instrument performance check.

2. Separate initial calibrations must be performed for water samples (or medium level soil samples) and
for low level soil samples. The calibration for water samples and medium level soil samples is
performed with an unheated purge and the calibration for low level soil samples is performed with
a heated purge.

initial calibration standard Relative Response Factors (RRFs) for volatile target compounds and
system monitoring compounds (surrogates) must be greater than or equal to 0.05. (Contractual
initial calibration RRF criteria are listed in Appendix A).

v

4. The Percent Relative Standard Deviation (%RSD) from the initial calibration must be less than or
equal to 30.0% for all compounds. (Contractual calibration %RSD criteria are listed in Appendix A). -

D. Evaluation

1. Verify that the correct concentration of standards were used for the initial calibration (i.e., 10, 20,
59, 100, and 200 ug/L for water). -

2. Verify that the correct initial calibration was used for water and medium level soil samples (i.e.,
unheated purge) and for low level soil samples (i.e., heated purge).

3. Ifany sample results were calculated using an initial calibration, verify that the correct standard (i.e.,
the 50 ug/L standard) was used for calculating sample results and that the samples were analyzed
within 12 hours of the associated instrument performance check.
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VOA
iInitial Calibration

4. Evaluate the initial calibration RRFs and RRF for all volatile target compounds and system monitoring
compounds (surrogates):

a. Check and recalculate the RRFs and RRF for at least one volatile target compound associated
with each internal standard, verify that the recalculated value(s) agrees with the laboratory
reported value(s).

b. Verify that for all volatiie target compounds and system monitoring compounds, the initial
calibration RRFs are greater than or equal to 0.05.

NOQOTE: Because historical performance data indicate poor response and/or erratic behavior, the volatile
compounds in Table 2 have no contractual maximum %RSD criteria. Contractually they must
meet a minimum RRF criterion of 0.01; however, for data review purposes, the "greater than
or equal to 0.05" criterion is applied to all volatile compounds.

Table 2. Volatile Target Compounds Exhibiting Poor Response

Acetone 1,2-Dichloropropane
2-Butanone 2-Hexanone

Carbon disulfide Methylene chioride
Chloroethane 4-Methyl-2-pentanone
Chloromethane Toluene-ds

1,2-Dichloroethene (total) 1,2-Dichloroethane-d4
NOTE: Compounds in bold are system monitoring compounds.

5. Evaluate the %RSD for all volatile target compounds and system monitoring compounds:

a. Check and recalculate the %RSD for one or more volatile target compound(s) associated with
each internal standard; verify that the recalculated value(s) agrees with the laboratory reported
value(s).

b. Verify that all volatile target compounds have a %RSD of less than or equal to 30.0%. The
contractual criteria for an acceptable initial calibration specifies that up to any 2 volatile target
compounds may fail to meet minimum RRF or maximum %RSD as long as they have RRFs that
are greater than or equal to 0.010, and %RSD of less than or equal to 40.0%. For data review
purposes, however, all compounds must te considered for qualification when the %RSD
exceeds the + 30.0% criterion.

¢. If the %RSD is greater than 30.0%, then the reviewer should use professional judgement to
determine the need to check the points on the curve for the cause of the non-linearity. This is
checked by eliminating either the high point or the low point and recalculating the %RSD.

6. If errors are detected in the calculations of the initial calibration for either RRF or %RSD, perform
a more comprehensive evaluation.
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VOA

Initial Calibration

" E. Action

1.

All volatile target compounds, including the 9 *poor performers" (see Table 2, system monitoring
compounds are excluded) will be qualified using the following criteria:

a. If the %RSD is greater than 30.0% and all initial calibration RRFs greater than or equal to 0.05,
qualify positive results with "J*. Non-detects are not qualified. When the %RSD is grossly
exceeded (i.e., > 50%) use professional judgement for qualifying non-detects as “UJ".

b. If any initial calibration RRF is less than 0.05, qualify positive results that have acceptable mass
spectral identification with “L", and non-detected analytes as unusable, "R".

At the reviewer's discretion, a more in-depth review to minimize the qualification of data can be

accomplished by considering the following:

a. if any of the required volatile compounds have a %RSD greater than 30.0%, and if eliminating
either the high or the low point of the curve does not restore the %RSD to less than or equal
to 30.0%:

i. Qualify positive resuits for that compound(s) with *J*.
ii. No qualifiers are needed for volatile target compounds that were not detected. If the %RSD
is grossly exceeded (i.e., >50%), professional judgement is used to qualify non-detects with
"uJ.
b. If the high point of the curve is outside of the linearity criteria (e.g., due to saturation):
i.  No qualifiers are required for positive resuits in the linear portion of the curve.
ii. Qualify positive results outside of the linear portion of the curve with a *J".
iii. No qualifiers are needed for volatile target compounds that were not detected. if the %RSD
is grossly exceeded (i.e., >50%, professional judgement is used to qualify non-detects with
"UJd.
c. If the low end of the curve is outside of the linearity criteria:
i. No qualifiers are required for positive results in the linear portion of the curve.
ii. Qualify low level positive results in the area of non-linearity with "J*.
iii. No qualifiers are needed for volatile target compounds that were not detected. If the %RSD
is grossly exceeded (i.e., >50%), professional judgement is used to qualify non-detects with
"UJ~.

NOTE: ifa, b, or c options are used, a description of the process must be clearly stated in the data
review narrative,

10
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VOA
Initial Calibration

3. ltthe laboratory has failed to provide adequate calibration information, the designated representative
should contact the laboratory and request the necessary information. If the information is not
available, the reviewer must use professional judgement to assess the data.

4. The potential effects on the data due to unacceptable calibration criteria should be noted in the data
review narrative. . '

5. | calibration criteria are exceeded, this should be noted on the ORDAS.
6. When there are other quality control problems in conjunction with exceeding Initial calibration
criteria, the reviewer should follow the hierarchy of qualifiers. In particular, if for any reason the

reviewer doubts the presence of a compound, the data summary form should display only the *B*
or “R* qualifier and not the “L" or “J* qualifier.

11
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VOA
v. tinyin libration

A. Review ltems: Form Vii VOA, quantitation reports, and chromatograms

B. Objective

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data. Continuing calibration
establishes the 12-hour relative response factors on which the quantitations are based and checks
satisfactory performance of the instrument on a day-to-day basis.

C. Criteria

1. Continuing calibration standards containing both target compounds and system monitoring
compounds are analyzed at the beginning of each 12-hour analysis period following the analysis of
the instrument performance check and prior to the analysis of the method blank and samples. The
continuing calibration may either be a part of the initial calibration or run independently on another
12-hour analysis period.

2. The continuing calibration RRF for volatile target compounds and system monitoring compounds
must be greater than or equal to 0.05.

3. The percent difference (%D) between the initial calibration RRF and the continuing calibration RRF
must be within + 25.0%.

D. Evaluation

1. Verify that the continuing calibration was run at the required frequency and that the continuing
calibration was compared to the correct initial calibration.

2. Evaluate the continuing calibration RRF for all volatile target compounds and system monitoring
compounds:

a. Check and recalculate the continuing calibration RRF for at least one volatile target compound
. associated with each intemal standard; verify that the recalculated value(s) agrees with the
laboratory reported value(s).

b. Verify that all volatie compounds and system monitoring compounds meet the RRF
specifications.

NOTE: Because historical performance data indicate poor response and/or erratic behavior, the
compounds listed in Table 2 (Section 1il.D.4) have no contractual maximum %D criteria.
Contractually they must meet a minimum RRF criterion of 0.01, however, for data review
purposes, the "greater than or equal to 0.05" criterion is applied to all volatile compounds.
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3. Evaluate the %D between initial calibration RRF and continuing calibration RRF for one or more
compound(s).

a. Check and recalculate the %D for one or more volatile target compound(s) associated with each
internal standard; verify that the recalculated value(s) agrees with the laboratory reported
value(s).

b. Verify that the %D is within + 25.0% for all volatile target compounds and system monitoring
compounds. Note those compounds which have a %D outside the + 25.0% criterion. The
contractual criteria for an acceptable continuing calibration specifies that up to any 2 volatile
target compounds may fail to meet minimum RRF or maximum %D as long as they have RRFs
that are greater than or equal to 0.010, and %D of less than or equal to 40.0%. For data review
purposes, however, all compounds must be considered for qualification when the %D exceeds
the + 25.0% criterion.

4. If errors are detected in the calculations of either the continuing calibration RRF or the %D, perform
a more comprehensive recaiculation.

E. Action

1. The reviewer should use professional judgement to determine if it Is necessary to qualify the data
for any volatile target compound. If qualification of data is required, it should be performed using
the following guidelines:

a. Ifthe %D is outside the + 25.0% criterion and the continuing calibration RRF is greater than or
equal to 0.05, qualify positive results with “J*.

b. if the %D is outside the + 25.0% criterion and the continuing calibration RRF Is greater than or
equal to 0.05, no qualification of non-detected volatile target compounds is necessary. If the
%D is grossly exceeded (>50%), professional judgement may be used to qualify non-detect:
with “UJ". :

¢. If the continuing calibration RRF is less than 0.05, qualify positive results that have acceptable
mass spectral identifications with "L".,

d. Ifthe continuing calibration RRF is less than 0.05, qualify non-detected volatile target compounds
as unusable, "R".

2. Ifthe laboratory has failed to provide adequate calibration information, the designated repfesentative
should contact the laboratory and request the necessary information. If the information is not
available, the reviewer must use professional judgement to assess the data.

3. The potential effects on the data due to unacceptable calibration criteria should be noted in the data
~ review narrative.

4. If calibration criteria are exceeded, this should be noted in the ORDAS.
5. When there are other quality control problems in conjunction with exceeding continuing calibration
criteria, the reviewer should follow the hierarchy of qualifiers. In particular, if for any reason the

reviewer doubts the presence of a compound, the data summary form should display only the *B*
or "R" qualifier and not the *L* or *J" qualifier.
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V. Blanks
A. Review items: Form | VOA, Form IV VOA, chromatograms, and quantitation reports.

B. Objective

The purpose of laboratory (or field) blank analysis is to determine the existence and magnitude of
contamination resulting from laboratory (or field) activities. The criteria for evaluation of blanks apply
to any blank assoclated with the samples (e.g., methods blanks, Instrument blanks, trip blanks, and
equipment blanks). If problems with any blank exist, all associated data must be carefully evaluated to
determine whether or not there is an inherent variability in the data, or if the problem is an isolated
occurrence not affecting other data.

C. Criteria
1. No contaminants should be found in the blanks.

2. A method blank analysis must be performed after the calibration standards and once for every 12-
hour time period beginning with the injection of BFB.

3. The method blank must be analyzed on each GC/MS system used to analyze samples for each type
of analysis, i.e., unheated purge (water and medium level soil) and heated purge (low level soil).

" 4. An instrument blank should be analyzed after any sample that has saturated ions from a given
compound to check that the blank is free of interference and the system is not contaminated.
D. Evaluation

1. Review the results of all associated blanks on the forms and raw data (chromatograms and
quantitation reports) to evaluate the presence of target and non-target compounds in the blanks.

2. _Verity that a method blank analysis has been reported per matrix, per concentration level for each
12-hour time period on each GC/MS system used to analyze volatile samples. The reviewer can
use the Method Blank Summary (Form IV VOA) to identify the samples associated with each method
blank.

3. Verify that the instrument blank analysis has been performed following any sample analysis where
a target analyte(s) is reported at high concentration(s).
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" E. Action

If the appropriate blanks were not analyzed with the frequency described in Criteria 2, 3, and 4, then the
data reviewer should use professional judgement to determine If the associated sample data should be
qualified. The reviewer may need to obtain additional information from the laboratory. The situation
should be noted for TPO action on the ORDAS form.

Action regarding unsuitable blank results depends on the circumstances and origin of the blank. Positive
sample resuits should be reported and qualified *B", if the concentration of the compound in the sample
Is less than or equat to 10 times (10x) the amount in any blank for the common volatile laboratory
contaminants (methylene chloride, acetone, and 2-butanone), or 5 times (5x) the amount for other
volatile target compounds. In situations where more than one blank Is assoclated with a given sample,
qualification should be based upon a comparison with the blank having the highest concentration of a
contaminant. The results must not be corrected by subtracting any blank value.

For qualification purposes, consider all blanks in a case associated with all samples.

Field blanks measure contamination introduced not only in the field but also from the laboratory. In
general, evaluation of the impact on specific sample results is handled the same as with laboratory
blanks. The reviewer should use caution in attributing contamination to the field as opposed to
{aboratory sources. However, when field-introduced contamination is suspected, it is helpful for the
reviewer to consult the sampling group to identify possible sources and prevent future reoccurrences.
Verified field sources of contamination should be noted in the data review narrative. If a field blank has
the highest concentration of a contaminant, then all samples in the associated case are qualified "B",
using the 5x and 10x rule. Other field blanks associated with the case are not qualified.
- Specilfic actions are as follows:

1. ¥ a volatile compound is found in a blank but not found in the sample, no action is taken. If the
contaminants found are volatile target compounds (or interfering non-target compounds) at
significant concentrations above the CRQL, then this should be noted for TPO action in the ORDAS.

2. Any volatile compound detected in the sample (other than the common volatile laboratory
contaminants), that was also detected in any associated blank, is qualified "B", when the sample
concentration is less than five times (5x) the blank concentration. For common volatile laboratory
contaminants, the results are qualified "B*, when the sample concentration is less than 10 times (10x)
the blank concentration.

3. The reviewer should note that blanks may not involve the same weights, volumes, or dilution factors
as the associated samples. These factors must be taken into consideration when applying the "5x"
and “10x" criteria, such that a comparison of the total amount of contamination is actually made.

Additionally, there may be instances where little or no contamination was present in the associated
blanks, but qualification of the sample is deemed necessary. If the reviewer determines that the
contamination is from a source other than the sample, he/she should qualify the data.
Contamination introduced through dilution water is one example. Although it is not always possible
to determine, instances of this occurring it can be detected when contaminants are found in the
diluted sample result but are absent in the undiluted sample result. Since both results are not
routinely reported, it may be impossible to verify this source of contamination.
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If gross contamination exists (i.e., saturated peaks by GC/MS), all affected compounds in the ’
associated samples should be qualified as unusable *R* due to interference. This should be noted
for TPO action in the ORDAS f the contamination is suspected of having an effect on the sample
resuits.

4

5. |f inordinate numbers of other target compounds are found at low levels in the blank(s), it may be
indicative of a problem and should be noted for TPO action in the ORDAS form.

6. The same consideration given to the target compounds should also be given to Tentatively identified
Compounds (TICs), which are found in both the sample and associated blank(s). (See VOA Section
X! for TIC guidance.)

7. If aninstrument blank was not analyzed following a sample analysis which contained an analyte(s)
at high concentration(s), sample analysis results after the high concentration sample must be-
evaluated for carryover. Professional judgement should be used to determine if instrument cross-
contamination has affected any positive compound identification(s). If instrument cross-
contamination is suggested, then this should be noted for TPO action If the cross-contamination is
suspected of having an effect on the sample results. Sample resuits which are possible artifacts of
carry-over should be flagged as unusable "R".

8. When there is convincing evidence that contamination is restricted to a particular instrument, matrix,
or concentration level, the 5x/10x rule will only be applied to compare contaminated blanks to
certain associated samples (as opposed to all samples in the case). Some examples are as follows:

Column bleed (siloxanes) may be localized to a particular instrument.

Methanol extractions in the medium soil volatile analysis protocol can give rise to contaminants that
are not seen in the low-level aqueous analyses.

Comrnon laboratory contaminants, such as methylene chioride, are generally too unpredictable to
safely assume contamination is restricted to a particular instrument, matrix, or concentration level.

9. For benzene and/or toluene, the reviewer may identify that the observed laboratory contamination
is attributable to a specific, regular, and predictable process (such as trap bleed), which results in
a constant 1 or 2 ppb instrument level concentration in all runs (both samples and blanks). In this
situation, the reviewer may want to consider and flag certain results as tentatively identified, "N*, as
opposed to "B, if the sample instrument level is clearly greater than the consistent level of
contaminatic)m detected in blanks and other samples. (This particular situation supercedes the
5x/10x rule.
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10. The following are examples of applying the blank qualification guidelines. Certain circumstances
may warrant deviations from these guidelines. Any deviations must be clearly stated in the data
review narrative. : ‘

Example 1: Sample result is greater than the Contract Required Quantitation Limit (CRQL), but is
less than the 5x or 10x multiple of the blank resulit.

Rule
10x Sx
Blank Resuit 7 7
CRQL : 5 5
Sample Resuilt 60 30
Final Sample Result 60B 308

In the example for the “10x" rule, sample results fess than 70 (or 10 x 7) would be qualified
“B“. In the case of the "5x" rule, sample results less than 35 (or 5 x 7) would be qualified

“B".
Example 2: Sample result is less than the CRQL, and is also less than the 5x or 10x mulitiple of the
blank result.
Rule

10x Sx
Biank Result 6 6
CRQL 5 5
Sample Result 4J 4J
Final Sample Resuit 4B 48

Note that data are reported as 4B, indicating that the qualitative presence is not confirmed.
Example 3: Sample result Is greater than the 5x or 10x multiple of the blank result.

Rule
10x 5x
Blank Resuit | 10 10
CRQL 5 5
Sample Resuilt 120 60
Final Sample Resuit 120 60

For both the "10x" and "5x" rules, sample results exceeded the adjusted blank result of 100
(or 10 x 10) and 50 (or 5 x 10), respectively.
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VI. System Monitoring Compounds
(Surrogate Spikes)

"~ A: Review items: Form |l VOA quantitation reports and chromatograms.
B: Objective

Laboratory performance on Individual samples is established by means of spiking activities. All samples
are splked with system monitoring compounds (formerly referred to as surrogates) prior to sample
purging. The evaluation of the results of these system monitoring compounds is not necessarily
straightforward. The sample itself may produce effects due to such factors as interferences and high
concentrations of analytes. Since the effects of the sample matrix are frequently outside the control of
the laboratory and may present relatively unique problems, the evaluation and review of data based on
specific sample results is frequently subjective and demands analytical experience and professional
judgement. Accordingly, this section consists primarily of guidelines, in some cases with several optional
approaches suggested.

C. Criteria
1. Three system monitoring compounds (1,2-dichloroethane-d4, bromofivorobenzene, and toluene-
d8) are added to all samples and blanks to measure their recovery in environmental samples and
blank matrices.

2. Recoveries for system monitoring compounds in volatile samples and blanks must be within the
limits specified in Appendix A and the SOW.

D. Evaluation
1. Check raw data (e.g., chromatograms and' quantitation reports) to verify the recoveries on the
System Monitoring Compound Recovery Form - Form Il VOA. Check for any calculation or
transcription errors.

2. Check that the system monitoring compound recoveries were caiculated correctly. The equation
can be found in Appendix A. '

3. The following should be determined from the System Monitoring Compound Recovery form(s):
1. If any system monitoring compound(s) in the volatile fraction is out of specification, there should

be a reanalysis to confirm that the non-compliance is due to sample matrix effects rather than
laboratory deficiencies.

NOTE: When there are unacceptable system monitoring compound recoveries followed by successful
analyses, the laboratories are required to report only the successful run.

b. Thelaboratory failed to perform acceptably if system monitoring compounds are outside criteria
with no evidence of re-analysis. Medium soils must first be re-extracted prior to re-analysis when
this occurs.

¢. Verify that no blanks have systefn monitoring compounds outside the criteria.

VOA
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4. Any time there are two or more analyses for a particular sample, the reviewer must determine which
are the best data to report. Considerations should include but are not limited to:

a.
b.
c.

d.

E. Action

System monitoring compound recovery (marginal versus gross deviation).
Technical holding times.
Comparison of the values of the target compounds reported in each sample analysis.

Other QC infonnatioh. such as performance of internal standards.

Data are qualified based on system monitoring compounds results if the recovery of any volatile system
monitoring compound is out of specification. For system monitoring compound recoveries out of
specification, the following approaches are suggested based on a review of all data from the package,
especially considering the apparent complexity of the sample matrix. (Also, see Table 3.)

1. If a system monitoring compound in the volatile sample has a recovery greater than the upper
acceptance limit:

a.

b.

Detected volatile target compounds are qualified 'J'_'.
Resuits for non-detected volatile target compounds should be qualified “UJ".

2. i a system monitoring compound in the volatile sample has a recovery greater than or equal to 10%
but less than the lower acceptance limit: '

a.

b.

Detected volatile target compounds are qualified "J".

For non-detected volatile target compounds, the sample quantitation limit is qualified as

approximated, “UJ".

3. If a system monitoring compound in a volatile sample shows less than 10% recovery:

a. Detected volatile compounds are qualified "L".

b. Non-detected volatile target compounds are qualified as unusable, "R".
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4. If two or three system monitoring compounds in the volatile sample have recoveries outside
acceptance limits, refer to Table 3.

Table 3. Qualification of Volatile Analytes Based on
System Monitoring Compound Recoveries

1 2 or 3 -
1 or more| High/ High/ 2 o0r3 2 oxr3
< 10% Low Low All Low |All High
Detected L J J L K
Analytes
Non-Detected R uJ uJ UL None
Analytes

5. Inthe speclal case of a blank analysis with system monitoring compounds out of specffication, the
reviewer must give special consideration to the validity of associated sample data. The basic
concern is whether the blank problems represent an isolated problem with the blank alone, or
whether there is a fundamental problem with the analytical process. For example, if one or more
samples Iin the batch show acceptable system monitoring compound recoveries, the reviewer may
choose to consider the blank problem to be an isolated occurrence. However, even if this judgment
altows some use of the affected data, analytical problems should be noted for TPO action on the
ORDAS. Also note if there are potential contractual problems associated with the lack of reanalysis
of samples that were out of specification.

6. Whenever possible,.potential effects of the data resulting from system monitoring recoveries not
meeting the advisory limits should be noted in the data review narrative.

7. - Positive results for compounds already flagged for blank contamination, "B, will not need a separate
flag for system monitoring compound recoveries. However, these situations should be addressed
in the data review narrative and the support documentation.

8. When dilutions are performed which prevent detection of system monitoring compounds, the data

review narrative and support documentation should indicate that extraction efficiency/method
accuracy cannot be verified.
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9. When both the initial analysis and the reanalysis have system monitoring compound recoveries
outside of criteria, the data summary form should normally contain the highest concentration
obtained for each compound detected, provided that system monitoring compound recoveries in
the analysis being reported do not suggest a high bias. However, if a demonstrated laboratory
contaminant is detected in one analysis but not in the other, the negative result may be more
appropriate to report. '

When the reanalysis of a sample is within the system monitoring compound recovery criteria, the
laboratory is required to provide only data for the acceptable analysis. If both sets of data are
provided, and if a compound was detected in the initial analysis but not in the reanalysis, then the
positive result should be reported (provided the compound is not a demonstrated laboratory
contaminant). The reported resuit should be flagged as estimated “J°, due to possible sample
inhomogeneity.
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VIl. Matrix Spike/Matrix Spike Duplicate

. Review Items: Form lll VOA-l and VOA-2, chromatograms, and quantitation repons.-

B. Objective

Data for matrix spike /matrix spike duplicates (MS/MSD) are generated to determine long-term precision
and accuracy of the analytical method on various matrices and to demonstrate acceptable compound
recovery by the laboratory at the time of sample analysis. These data alone cannot be used to evaluate
the precision and accuracy of individual samples. However, when exercising professional judgement,
this data should be used in conjunction with other available QC information.

. Criteria

1. Matrix spike (MS) and matrix spike duplicate (MSD) samples are analyzed at a frequency of one MS
and MSD per 20 samples of similar matrix.

2. Spike recoveries should be within the advisory limits provided on Form Il VOA-1 and VOA-2 and
SOW.

3. Relative percent difference (RPD) between MS and MSD recoveries must be within the advisory limits
provided on Form lil VOA-1 and VOA-2 and SOW.

. Evaluation

1. Verify that MS and MSD samples were analyzed at the required frequency and that results are
provided for each sample matrix.

2. Inspect results for the MS/MSD Recovery on Form lll VOA-1 and VOA-2 and verify that the results
for recovery and RPD are within the advisory limits.

3. Verify transcriptions from raw data and verify calculations.
4. Check that the matrix spike recoveries and RPDs were calculated correctly.

5. Compare %RSD results of non-spiked compounds between the original result, MS, and MSD.

. Action

1. No action is taken on MS/MSD data alone. However, using informed professional judgement, the
data reviewer may use the MS and MSD results in conjunction with other QC criteria to determine
the need for some qualification of the data.
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2. The data reviewer should first try to determine to what extent the results of the MS/MSD affect the
associated data. This determination should be made with regard to the MS/MSD sample itself as
~ well as specific analytes for all samples associated with the MS/MSD.

3. Inthose instances where it can be determined that the results of the MS/MSD affect only the sample
spiked, then qualification should be limited to this sample alone. However, it may be determined
through the MS/MSD results that a laboratory is having a systematic problem in the analysis of one
or more analytes, which affects all associated samples.

4. The reviewer must use professional judgement to determine the need for qualification of positive
results of non-spiked compounds.

5. When non-spiked compounds are present in either the MS or MSD results, a table in the data review
narrative is constructed showing original (unspiked) sample results for non-spiked compounds, non-
spiked compounds present in the MS and MSD and the calculated %RSD.

NOTE: If a field blank was used for the MS/MSD, a statement to that effect must be included on the
ORDAS and noted for the TPO.
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A. Review items: Form | VOA, chromatograms, and quantitation reports, and QAPjP.

B. Objective

Regional Quality Assurance and Quality Control (QA/QC) refer to any QA and/or QC sampies initiated
by the Region, including field duplicates, Performance Evaluation (PE) samples, blind spikes, and blind
blanks.

C. Criteria

Criteria are dependent on Fhe type of QC sample. Frequency may vary.

1. The analytes present in the PE sample must be correctly identified énd quantitated.
D. Evaluation

1. Evaluation of Performance Evaluation (PE) Samples are not to be presented as part of the data
review. All Form Is associated with the Performance Evaluation Samples are to be sent (with a
cover memo stating the case number and laboratory information) directly to the Quality Assurance
Branch in Region i

U.S. Environmental Protection Agency
Reglon 1, Central Regional Laboratory
Quality Assurance Branch

839 Bestgate Road

Annapolis, MD 21401

. Attn: Program Support Section

2. Percent difference between target compounds present in the field duplicate samples shall be
determined. Evaluation of the percent difference compared to those specmed inthe site QAPjP may
be presented in the data review narrative.

E. Action

1. Field duplicate results are to be presented in a table format in the data review narrative. If target
compounds were not present in either of the field duplicate samples, then a table is not required.
The percent difference is to be calculated and presented in the table. (if one of the field duplicates
was also used as a matrix spike/matrix spike duplicate sample, then the table should include any
non-spiked compounds detected, along with the relative standard deviation.)

No action is taken based on percent difference of field duplicate sample data alone. However using

informed professional judgement the data reviewer may use the field duplicate resuits in conjunction
with other QC criteria 1o determine the need for some qualification of the data.
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2. Other types of Regional QC Samples
Professional judgement is needed for evaluating other types of QC samples that may be associated

with a particular case of samples. This information may be used in conjunction with other QC
criteria to determine the need for qualification of data.
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IX. Internal Standards

A. Review tems: Form VIl VOA, quantitation reports, and chromatograms.
B. Objective
internal Standards (IS) performance criteria ensures that GC/MS sensitivity and response are stable
during each analysis.
C. Criteria
1. Internal standard érea counts must not vary by more than a factor of two (-50% to +100%) from the
associated calibration standard. :
2. The retention time of the internal standard must not vary more than_+ 30 seconds from the retention
time of the associated calibration standard.
D. Evaluation
1. Check raw data (e.g., chromatograms and quantitation lists) to verify the internal standard retention
times and areas reported on the Internal Standard Area Summary (Form Vill VOA). .
2 Verify that all retention times and IS areas are within criteria.
3. |f there are two analyses for a particular fraction, the reviewer must determine which are the best
data to report. Considerations should include:
a. Magnitude and direction of the IS area shift.
b. Magnitude and direction of the IS retention time shitt.
c. Technical holding times.
d. Comparison of the values of the target compounds reported in each fraction.
‘c. Other QC.
E. Action

If an IS area count for a sample or blank is outside -50% or +100% of the area for associated
standard, then:

a. Positive results for compounds quantitated using that IS should be qualified as estimated, “J".

b. Non-detected compounds quantitated using an IS area count greater than +100% or less that
50% should be qualified "UJ".
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c. Ifextremelylow area counts are reported, or if pérformance exhibits a major abrupt drop-off then
a severe loss of sensitivity is Indicated. Non-detected target compounds sshould then be
qualified as unusable, "R".

2. if an IS retention time varies by more than 30 seconds:

The chromatographic profile for that sample must be examined to determine if any false positives
or negatives exist. For shifts of a large magnitude, the reviewer may consider partial or total
rejection of the data for that sample fraction. Positive results should not need to be qualified as “R",
if tha mass spectral criteria are met. '

3. if the internal standards performance criteria are grossly exceeded, then this should be noted for

TPO action in the ORDAS. Potential affects on the data resulting from unacceptable internal
standard performance should be noted in the data review narrative.
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A. Review ltems: Form | VOA, quantitation reports, mass spectra, and chromatograms.
B. Objective

The objective of the criteria for GC/MS qualitative analysis is to minimize the number of erroneous
identifications of compounds. An erroneous identification can either be a false positive (reporting a
compound present when it is not) or a false negative (not reporting a compound that is present).

C. Criteria
1. The relative retention times (RRTs) must be within + 0.06 RRT units of the standard RRT.

2. Mass spectra of the sample compound and a current laboratory-generated standard (i.e., the mass
spectrum from the associated calibration standard) must match according to the following criteria:

a. All lons present in the standard mass spectrum at a relative intensity greater than 10% must be
present in the sample spectrum.

b. The relative intensities of these ions must agree within_+ 20% between the standard and sample
spectra. (Example: For an ion with an abundance of 50% in the standard spectrum, the
corresponding sample lon abundance must be between 30% and 70%.)

c. lons present at greater than 10% in the sample mass spectrum but not prasent in the gstandard
spectrum must be considered and accounted for.

D. Evaluation
1. Check thgt the RRT of reported compounds is within + 0.06 RRT units of the standard RRT.

2. Check the sample compound spectra against the laboratory standard spectra to see that it meets |
the specified criteria.

3. The reviewer should be aware of situations (e.g., high concentration samples preceding low
concentration samples ) when sample carry-over is a possibility and should use professional
judgement to determiné if instrument cross-contamination has affected any positive compound
identification. The SOW specifies that an instrument blank must be run after samples in which a
target analyte ion(s) saturates the detector.

4. Check the chromatogram to verify that peaks are accounted for; i.e., major peaks are either
identified as target compounds, TICs, system monitoring compounds, or internal standards.
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‘E. Action

1. The application of qualitative criteria for GC/MS analysis of target compounds requires professional
judgement. It is up to the reviewer's discretion to obtain additional information from the laboratory.
If it is determined that incorrect identifications were made, all such data should be qualified as not
detected "U". The data review narrative and support documentation would verlfy that the
misidentified peak was library searched as a TIC, if appropriate.

2. Professional judgement must be used to qualify the data if it is determined that cross-contamination
has occurred.

3. If the presence of a target compound is strongly suggested by raw data, but its mass spectrum
contains minor inadequacies, the compound may be added to the data summary form and qualified
as a tentative identification, "N". The reviewer should address corroborating evidence in the
narrative, such as the presence of the compound in closely related compounds in the same sample.

4. lIf the laboratory did not report a compound of acceptable matching quality, the reviewer should add
this compound to the sample data summary form. The narrative and the support documentation
should indicate this action , as well as on the ORDAS. The reviewer should request the laboratory
to reexamine and resubmit the result, particularly if the value is greater than the CRQL.

5. Any changes made to the reported compounds or concems regardlng' target compound

identifications should be clearly indicated in the data review narrative. The necessity for numerous
or significant changes should be noted for TPO action on the ORDAS.
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Review ltems: Form | VOA, sample preparation sheets, SDG narrative, quantitation reports, and
chromatograms.

Objective

The objective is to ensure that the reported quantitation results and Contract. Required Quantitation
Limits (CRQLs) are accurate.

Criteria

1. Compound quantitation, as well as the adjdstment of the CRQLs, must be calculated according to
the correct equation.

2. Compound RRFs must be calculated based on the internal standard (IS) assoclated with that
compound, as listed in Appendix A (also as specified in the SOW) for packed column analyses. For
analyses performed by capillary column method (EPA Method 524.2),the target compounds will not
necessarily be associated with the same internal standard as in the packed column, depending on
the compound elution order. Quantitation must be based on the quantitation ion (m/z) specified
in the SOW for both the IS and target analytes. The compound quantitation must be based on the
RRF from the appropriate daily standard.

Evaluation

1. Forall fractidns. raw data should be examined to verify the correct calculation of all sample resuits
reported by the laboratory. Quantitation lists and chromatograms should be compared to the
reported positive sample results and quantitation limits. Check the reported values.

2. Verify that the correct internal standard, quantitation ion, and RRF were used to quantitate the
compound. Verify that the same internal standard, quantitation ion, and RRF are used consistently
through out, in both the calibration as well as the quantitation process. For analyses performed by
capillary column, the reviewer should use professional judgement to determine that the laboratory
has selected the appropriate internal standard.

3. Verify that the CRQLs have been adjusted to reflect all sample dilutions and dry weight factors that
~ are not accounted for by the method.

Action

1. If any discrepancies are found, the laboratory may be contacted by the designated representative
to obtain additional information that could resolve any differences. If a discrepancy remains
unresoived, the reviewer must use professional judgement to decide which value is the best value.
Under these circumstances, the reviewer may determine qualification of data is warranted. A
description of the reasons for data qualification and the qualification that is applied to the data
should be documented in the data review narrative and in the document support.
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2. Calculation errors can sometimes be revealed by abnormally high system monitoring compound
recoveries, matrix spike recoveries, or inappropriately high results for certain compounds.

3. The reviewer must assure that any results in error by more than 10 percent are identified and
corrected on the sample data summary. If laboratory resubmission is not performed, the reviewer
should document his/her changes to the data in the narrative and support documentation.
Caiculation errors should also be noted on the ORDAS.

4. If a sample concentration is above the highest standard and contract required dilutions were not
performed, the TPO should be informed on the ORDAS. The chromatogram and mass spectrum
should be examined for signs of a saturated signal. If the ion used for quantitation was saturated,
then the result should be flagged as biased low, "L". If the ion used for quantitation was not
saturated, the result should be flagged as estimated, “J".

5. Numerous or significant failures to accurately quantify the target compound or to properly evaluate
and adjust CRQLs should be noted for TPO action on the ORDAS.

31



Region lii Modifications

VOA

Xil. Tentatively identified Compounds

A. Review ltems: Form | VOA-TIC chromatograms, and library search printout and spectra for
three tentatively identified compounds (TIC) candidates.

B. Objective

Chromatographic peaks in volatile fraction analyses that are not target analytes, system monitoring
compounds or internal standards are potential Tentatively Identified Compounds (TICs). TiCs must be
qualitatively identified by a National Institute of Standards and Technology (NIST) mass spectral library
search and the identifications assessed by the data reviewer.

C. Criteria

For each sample, the laboratory must conduct a mass spectral search of the NIST library and report the
possible identity for the 10 largest volatile fraction peaks which are not system monitoring compounds,
internal standards, or target compounds, but which have an area or height greater than 10 percent of
the area or height of the nearest internal standard. TIC results are reported for each sample on the
Organic Analyses Data Sheet (Form | VOA-TIC).

NOTE: Since the SOW revision of October 1986, the CLP does not allow the laboratory to report as
Tentatively Identified Compounds any target compound which is properly reported in another
fraction. For example, late eluting volatile target compounds should not be reported as
semivolatlle TICs.

D. Evaluation
1. Guidelines for tentative identification are as follows:

a. Major ions (greater than 10% relative intensity) in the reference spectrum should be present in
- the sample spectrum.

b. The relative intensities of the major ions should agree within + 20% between the sample and
the reference spectra.

c. Molecular ions present in the reference spectrum should be present in the sample spectrum.

d. lons present in the sample spectrum but not in the reference spectrum should be reviewed for
possible background contamination, interference or coelution of additional TIC or target
compounds.

e. When the above criteria are not met, but in the technical judgement of the data reviewer or mass
spectral interpretation specialist the identification is correct, the data reviewer may report the
identification.

f.  Ifinthe data reviewer's judgement the identification is uncertain or there are extenuating faciors
affecting compound identifications, the TIC result may be reported as "unknown"®.
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2. Check the raw data to verify that the laboratory has generated a library search for all required peaks
~ In the chromatograms for samples and blanks.

3. Blank chromatograms shouid be examined to verify that TIC peaks present in samples are not found
in blanks. When a lowdevel non-target compound that is a common artifact or laboratory
contaminant is detected in a sampie, a thorough check of blank chromatograms may require looking
for peaks which are less than 10 percent of the internal standard height, but present in the blank
chromatogram at a similar relative retention time.

4. All mass spectra for every sampie and blank must be examined.

5. Since TIC library searches often yield several candidate compounds having a close matching score,
all reasonable choices must be considered.

6. The reviewer should be aware of common laboratory artifacts/contaminants and their sources (e.g.,
aldol condensation products, solvent preservatives, and reagent contaminants). These may be
present in blanks and not reported as sample TICs.

Examples:

a. Common laboratory contaminants: CO, (m/z 44), siloxanes (m/z 73), diethyl ether, hexane,
certain freons (1,1,2-trichloro-1,2,2-trifluoroethane or fluorotrichioromethane), and phthalates at
leveis less than 100 ug/L or 4000 ug/Kg.

b. Solvent preservatives such as cyclohexene which is a methylene chloride preservaﬂve'. Related
by-products include cyclohexanone, cyclohexenone, cyclohexanol, cyclohexenol,
chlorocyclohexene, and chiorocyclohexanol.

¢. Aldol condensation reaction products of acetone include: 4-hydroxy-4-methyi-2-pentanone, 4-
methyl-2-penten-2-one, and 5,5-dimethyl-2(5H)-furanone.

~

Occasionally, a target compound may be identified in the proper analytical fraction by non-target
library search procedures, even though it was not found on the quantitation list. If the total area
quantitation method was used, the reviewer should request that the laboratory recalculate the resuit
using the proper quantitation ion. In addition, the reviewer should evaluate other sample
chromatograms and check library reference retention times on quantitation lists to determine whether
the tfalse negative result is an isolated occurrence or whether additional data may be affected.

8. Target compounds could be identified in more than one fraction. Verify that quantitation is made
from the proper fraction.

9. Library searches should not be performed on internal standards or system monitoring compounds.
10. TIC concentration should be estimated assuming a RRF of 1.0.

11. See Appendix B for additional guidance.
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E. Action
1. Al TIC results should be qualified "J°, estimated concentration, on the laboratory Form I-TICs.
2. General actions related to the review of TiC results are as follows:

a. [fitis determined that a tentative identification of a non-target compound is not acceptable, the
tentative identification should be changed to "unknown® or an appropriate identification.

b. If all contractually required peaks were not library searched and quantitated, the designated
representative could request these data from the laboratory.

3. Blank Restuits

Form I-TIC which contain sample resuits that are questioned by laboratory resuits, should be flagged
*B" and a line drawn through these data for emphasis (initialed and dated), on the Form I-TIC that
is included in the validation report.

To be considered questionable, a sample TIC concentration must be within 10 times the
concentration of one of the blank results. If different volumes/weights are used, the total amount
~of compound in the extract must be compared for sample versus blank. For VOA data, an
_ Instrument level comparison is used unless the contamination is proven to originate during sample
storage (before preparation/analysis). In general, blanks analyzed within the same case, by the
same lab, may be cross-applied to either soil or water samples extracted or analyzed on other days.

To question a sample resuit, only presumptive evidence for the presence of the compohnd in the
blank is necessary. The presence of the TIC in the blank is suggested in any of the following
situations:

a. Relative retention times (RRTs) match for sample versus blank, and the sample library search
result matches the same compound or compound class as the library search result for the blank.

134

RRTs match, but library search results do not list the same compound or class for sample versus
blank. However, some of the largest ions in the sample are also in the blank, and a direct
comparison of sample versus blank spectra suggests that the TIC in the sample is quite possibly
the same compound as that in the blank.

c. A peak at the same RRT as the sample TIC is present in the chromatogram of the blank, but no
library search was performed or included in the data. (The labs do not have to library search
peaks less than 10% of the height of the nearest internal standard, aithough these peaks may
still be important to identify low-level blank contaminants that can question sample results at
levels above 10% of the nearest internal standard height.)

All blank results must be attached in the support documentation section of the data review.
4. When a compound is ndt found in any blanks, but is a suspected artifact of common laboratory

contaminant, the resuit may be qualified as unusable, "R", and a line drawn through the resuit
(intialed and dated) on a copy of the Form I-TIC that is included in the validation report.
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5. In deciding whether a library search result for a TIC represents a reasonable identification,
professional judgment must be exercised. lf there is more than one possible match, the result may
be reported as “either compound X or compound Y*. If there is a lack of isomer specificity, the TIC
result may be changed to a non-specific isomer result (e.g., 1,3,5-trimethyl benzene to trimethyl
benzene isomer) or to a compound class (e.g., 2-methyl,3-ethyl benzene to substituted aromatic
compound). These changes may be made directly on a copy of the Form I-TIC, as long as changes
are initialed and dated. -

G. Other case factors may influence 'TIC judgments. If a sample TIC match is poor but other samples
have a TIC with a good library match, similar relative retention time, and the same ions, identification
information may be inferred from the other sample TIC resuit.

7. Physical constants, such as boiling point, may be factored into professional judgment of TIC resuits.

8. Any changes made to the reported data or any concerns kegardlng TIC identifications should be
indicated in the data review narrative. Any changes made regarding TiC identifications or
qualifications are to be made on copies of the laboratory generated Form I-TIC and not the originals.

9. Failure to properly evaluate and report TICs should be noted for TPO action on the ORDAS form.
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. XIll. System Performance

A. Review ltems: Form VIll VOA, Form lll VOA-1 and VOA-2, and chromatograms.

B. Objective

During the period following instrument Performance QC checks (e.g., blanks, tuning, calibration),
changes may occur in the system that degrade the quality of the data. While this degradation would
not be directly shown by QC checks until the next required series of analytical QC runs, a thorough
review of the ongoing data acquisition can yield indicators of instrument performance.

C. Criteria

There are no specific criteria for system performance. Professional judgement should be applied to
assess the system performance.

D. Evaluation

1. Abrupt, discrete shifts in the reconstructed ion chromatogram (RIC) baseline may indicate a change
in the instrument’s sensitivity or the zero setting. A baseline "shift" could indicate a decrease in
sensitivity in the instrument or an increase in the instrument zero, possibly causing target
compounds, at or near the detection limit, to miss detection. A baseline “rise" could indicate
problems such as a change in the instrument zero, a leak, or degradation of the column.

2. Poor chromatographic performance affects both qualitative and quantitative results, indications of
substandard performance include:

a.

b.

E. Action

High RIC background levels or shifts in absolute retention times of internal standards.

Excessive baseline rise at elevated temperature.
Extraneous peaks.
Loss of resolution.

Peak tailing or peak splitting that may result in inaccurate quantitation.

Professional judgement must be used to qualify the data if it is determined that system performance has
degraded during sample analyses. Any cegradation of system performance which significantly affected
the data should be documented for TPO action on the ORDAs form.

36



Region Il Modifications

VOA

XIV. Overall Asgsessment of Data

Review items: Entire data package, data review results, and (if available) Quality Assurance Project
Plan (QAPjP), and Sampling and Analysis Plan (SAP).

Objective

The overall assessment of a data package is a brief narrative in which the data reviewer expresses
concarns and comments on the quality and where necessary, the useability of the data.

Ciiteria
Assess the overall quality of the data.

Review all available materials to assess the overall quality of the data, keeping in mind the additive nature
of analytical problems.

Evaluation

1. Evaluate any technical problems which have not been previously adaressed.

2. If appropriate information is avallable, the reviewer may assess the useability of the data to assist
the data user in avoiding inappropriate use of the data. Review all available information, including

the QAPjP (specifically the Data Quality Objectives), SAP, and communication.with data user that
concerns the intended use and desired quality of these data.

Action

1. Use professional judgement to determine if there is any need to qualify data which were not qualified
based on the QC criteria previously discussed.

2. Write a brief narrative to give the user an indication of the analytical limitations of the data. Any

inconsistency of the data with the SDG narrative should be noted for TPO action On the ORDAS
Jform. If sufficient information on the intended use and required quality of the data are available, the -

reviewer should include his/her assessment of the useability of the data within the given context.
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SEMIVOLATILE DATA REVIEW

The semivolatile data requirements to be checked are listed below:

[
il
til.
Iv.
V.
VI
Vi

Viil.

Xl
Xl

XIl.
Xiv.

Technical Holding Times (CCS - Contractual holding times only)
GC/MS Instrument Performance Check (CCS)

Initial Calibration (CCS)

Continuing Calibration (CCS)

Blanks (CCS)

Surrogate Spikes (CCS)

Matrix Spikes/Matrix Spike Duplicates

Regional Quality Assurance and Quality Control

Internal Standards (CCS)

Target Compound Identification

Compound Quantitation and Reported Cbntract Required Quantitation Limits (CRQLs)
Tentatively identified Compounds

System Performance (CCS)

Overall Assessment of Data

: "CCS" indicates that the contractual requirements for these items will also be checked by CCS; CCS

requirements are not always the same as the data review criteria.
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L hnical Holding Tim

Review ltems: Form | SV-t and SV-2, EPA Sample Traffic Repon and/or chain-of-custody, raw
data, and sample extraction sheets. '

Objective

The objective is to ascertain the validity of results based on the holding time of the sample from time
of collection to time of sample extraction and analysis.

Criteria

Technical requirements for sample holding times have only been established for water matrices.
The holding times for soils (and other non-aqueous matrices such as sediments, oily wastes, and
siudge) are currently under investigation. When the results are available they will be incorporated
into the data evaluation process. Additionally, results of holding time studies will be incorporated
into the data review criteria as the studies are conducted and approved.

The holding time criteria for water samples, as stated in the current 40 CFR Part 136 (Clean Water
Act) is as follows: -

For semivolatile corhpounds in cooled (@ 4C) water samples the
maximum holding time is 7 days from sample collection to extraction and
40 days from sample extraction to analysis.

It is further required that semivolatile compounds in properly preserved non-aqueous samples be
extracted within 7 days from sample collection and the extracts analyzed within 40 days from
sample extraction. -

The contractual holding times, which differ from the technical holding times, state that water
samples are to be extracted within 5 days from the validated time of sample receipt (VTSR) at the
laboratory, and soil samples are to be extracted within 10 days from the VTSR. Also, contractually
both water and soil sample extracts must be analyzed within 40 days of sample extraction.
However, the contractual delivery due date is 35 days from the VTSR.

Evaluation

Technical holding times for sample extraction are established by comparing the sampling date on
the EPA Sample Traffic Report with the dates of extraction on Form | SV-1 and SV-2 and the sample
extraction sheets. To determine if the samples were analyzed within the holding time after
extraction, compare the dates of extraction on the sample extraction sheets with the dates of
analysis on Form | SV-1 and SV-2.

Verify that the traffic report indicates that the samples were received intact and iced. If the samples

were not iced or there were any problems with the samples upon receipt, then discrepancies in the
sample condition could effect the data.
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Action

a. If technical holding times are exceeded, flag all positive results as estimated *J* and
sample quantitation limits as estimated "UJ" and document that holding times were
exceeded. However, please note that some extractable compounds are extremely
persistent in the environment (e.g., PAHS) in non-aqueous matrices and would not
be expected to degrade significantly during sample storage. The reviewer must use
professional judgement in the application of data qualifiers to those compounds Iin
non-aqueous matrices.

b. If in the professional judgement of the data reviewer a loss of semivolatile
compound(s) is evident due to exceeding the holding time criteria, the affected
positive results or the associated quantitation limits may be qualified as biased low,
“L* or "UL" respectively. The narrative must contain the reviewer’s justification for
qualification of the compound results as biased low.

If technical holding times are grossly exceeded (greater than 2 times the required technical
holding time), either on the first analysis or upon re-analysis, the reviewer must use
professional judgement to determine the rellability of the data and the effects of additional
storage on the sample results. The reviewer may determine that positive results or the
associated quantitation limits are approximates and should be qualified with *J* or *UJ",
respectively. The reviewer may determine that non-detect data are unusable (R).

Because of limited Information concerning holding times for non-aqueous samples, it Is
recommended that a comment in the data review narrative be included to state that
aqueous holding times were applied.

Whenever possible, the reviewer should comment on the effect of exceeding the holding
time on the resulting data in the data review narrative. '

When contractual and/or technical holding times are exceeded, this should be noted on the
ORDAS form.

The reviewer should also be aware of the scenario in which the laboratory has exceeded
the technical holding times, but met contractual holding times. In this case, the data
reviewer should notify the Regional TPO (where samples were collected) and/or RSCC that
shipment delays may have occurred so that the field problem can be corrected. The
reviewer may pass this information on to the Regional TPO on the ORDAs, but should
explain that contractually the laboratory met the requirements.

When there are other quality control problems in conjunction with exceeded holding times
(such as suspected laboratory contamination), the reviewer should follow the hierarchy of
qualifiers. In particular, if for any reason the reviewer doubts the presence of a compound,
the data summary should display only the "B” or “R" qualifier, and not the °L" qualifier. This
is because no net direction of bias can be inferred under these conditions.
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iIl. GC/MS Instrument Performance Check

Review items: Form V SV, and DFTPP mass spectra and mass listing.

Objective

Gas chromatograph/mass spectrometer (GC/MS) instrument performance checks (formerly referred
to as tuning) are performed to ensure mass resolution, identification and, to some degree,
sensitivity. These criteria are not sample specific. Conformance is determined using standard
materials, therefore, these criteria should be met in all circumstances.

Criteria

The analysis of the instrument performance check solution must be performed at the beginning of
each 12-hour period during which samples or standards are analyzed. The instrument performance
check, decafluorotriphenylphosphine (DFTPP) for semivolatile analysis, must meet the ion
abundance criteria given below.

Decafluorotriphenyiphosphine (DFTPP)

m/z JON ABUNDANCE CRITERIA
51 30.0 - 80.0% of m/z 198

68 Less than 2.0% of m/z 69

69 Present

70 Less than 2.0% of m/z 69

127 25.0 - 75.0% of m/z 198

197 Less than 1.0% of m/z 198
198 ~ Base peak, 100% relative abundance
199 5.0 - 9.0% of m/z 198

275 10.0 - 30.0% of m/z 198

365 Greater than 0.75% of m/z 198
441 Present, but iess than m/z 443
442 40.0 - 110.0% of m/z 198

443 15.0 - 24.0% of m/z 442

NOTE: All ion abundances must be normalized to m/z 198, the nominal base peak, even though
the ion abundances of m/z 442 may be up to 110 percent that of m/z 198.

Evaluation
1. Compare the data presented on each GC/MS Instrument Performance Check (Form V SV)
with each mass listing submitted and ensure the tollowing:
a. Form V SV s present and completed for each 12-hour period during which samples
were analyzed. : :
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GC/MS Instrumgnt Performance Check

NOTE:

Action

b. The laboratory has not made any transcription errors between the data and the
form. If there are major differences between the mass listing and the Form Vs, a
more in-depth review of the data is required. This may include obtaining and
reviewing additional information from the iaboratory.

(] The appropriate number of significant figures has been reported (number of
significant figures given for each ion in the ion abundance criteria column) and that
rounding is correct. '

d. The laboratory has not made any calculation errors.

Sv

Verify from the raw data (mass spectral listing) that the mass assignment is correct and that

the mass is normalized to m/z 198.

Verify that the ion abundance criteria was met. The criteria for m/z 68, 70, 441, and 443
are calculated by normalizing to the specified m/z.

If possible, verify that spectra were generated using appropriate background subtraction
techniques. Since the DFTPP spectrum is obtained from chromatographic peaks that
should be free from coelution problems, background subtraction should be done in
accordance with the following procedure. Three scans (the peak apex scan and the scans
immediately preceding and following the apex) are acquired and averaged and background
subtraction must be accomplished using a single scan prior to the elution of DFTPP.

All instrument conditions must be identical to those used in the sample analysis.
Background subtraction actions resulting in spectral distortions for the sole purpose of
meeting the contract specifications are contrary to the quality assurance objectives and are
therefore unacceptable.

If the laboratory has made minor transcription errors which do not significantly affect the
data, the data reviewer should make the necessary corrections on a copy of the form.

If the laboratory has failed to provide the correct forms or has made significant transcription
or calculation errors, the Region’s designated representative should contact the laboratory
and request corrected data. If the information Is not available, then the reviewer must use
professional judgement to assess the data. The Regional TPO should be notified by noting
the problem(s) on the ORDAS.

If mass assignment is in error (such as m/z 199 is indicated as the base peak rather than
m/z 198), classify all associated data as unusable, "R".

If ion abundance criteria are not met, professional judgement may be applied to determine
to what extent the data may be utilized. Guidelines to aid in the application of professional
judgement in evaluating ion abundance criteria are discussed as follows:

a. Some of the most critical factors in the DFTPP criteria are the non-instrument

specific requirements that are also not unduly affected by the location of the
spectrum on the chromatographic profile. The m/z ratios for 198/199 and 442/443
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are critical. These ratios are based on the natural abundances of carbon 12 and
carbon 13 and should always be met. Similarly, the relative abundances for m/z
68, 70, 197, and 441 indicate the condition of the instrument and the suitability of
the resolution adjustment and are very important. Note that all of the foregoing
abundances relate to adjacent ions; they are relatively insensitive to differences in
instrument design and position of the spectrum on the chromatographic profile.

b. For the ions at m/z 51, 127, and 275, the actual relative abundance is not as
critical. For instance, if m/z 275 has 40% relative abundance (criteria: 10.0-30.0%)
and other criteria are met, then the deficiency is minor.

c. The relative abundance of m/z 365 is an indicator of suitable instrument zero
adjustment. If relative abundance for m/z 365 Is zero, minimum detection limits
may be affected. On the other hand, if m/z 365 is present, but less than the 0.75%
minimum abundance criteria, the deficiency is not as serious.

5. Decisions to use analytical data associated with DFTPP instrument performance checks not
meeting contract requirements should be clearly noted in the data review narrative.

6. if the reviewer has reason to believe that instrument performance check criteria were
achieved using techniques other than those specified in the SOW and 1l.D.4 above,
additional information on the DFTPP instrument performance checks should be obtained.
If the techniques employed are found to be at variance with contract requirements, the
procedures of the laboratory may merit evaluation. Concerns or questions regarding
laboratory performance should be noted for TPO action on the ORDAS. For example, if the
reviewer has reason to believe that an inappropriate technique was used to obtain
background subtraction (such as background subtracting from the solvent front or from
another region of the chromatogram rather than the DFTPP peak), then this should be
noted for TPO action on the ORDAS.
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i. Initiat Calibration

Review ltems: Form V! SV-1 and SV-2, quantitation reports, and chromatograms.

Objective

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for compounds on
the semivolatile Target Compound List (TCL). Initial calibration demonstrates that the instrument
is capable of acceptable performance in the beginning of the analytical run and of producing a
linear calibration curve.

Criteria

1.

Initial calibration standards containing both semivolatile target compounds and surrogates
are analyzed at concentrations of 20, 50, 80, 120, and 160 ug/L at the beginning of each
analytical sequence or as necessary if the continuing calibration acceptance criteria are not
met. The initial calibration (and any associated samples and blanks) must be analyzed
within 12 hours of the associated instrument performance check.

Mmimum Relative Response Factor (RRF) criteria must be greater than or equal to 0.05.
Contractual RRF criteria are listed in Appendix A.

The Percent Relative Standard Deviations (%RSD) for the RRFs in the initial calibration must
be less than or equal to 30%.

Evaluation

1.

Verify that the correct concentration of standards were used for the initial calibration (i.e.,
20, 50, 80, 120, and 160 ug/L). For the eight compounds with higher CRQLs, only a four-
point initial calibration is required (i.e., 50, 80, 120, and 160 ug/L). (See Appendix A for list).

If any sample results were calculated using an initial calibration, verify that the correct
standard (i.e:, the 50 ppb standard) was used for calculating sample results and that the
samples were analyzed within 12 hours of the associated instrument performance check.

Evaluate the RRFs for all semivolatile target compounds and surrogates:

a Check and recalculate the RRF and RRF for at least one semivolatile target
compound associated with each internal standard. Verify that the recalculated
value(s) agrees with the laboratory reported value(s).

b. Verify that all semivolatile target compounds and surrogates have RRFs that are

greater than or equal to 0.05. If problems are suspected with low response factor
or compound identification, also check elution order.
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E.

NOTE: Because historical performance data indicate poor response and/or erratic behavior, the

Action

Region Il Modifications

semivolatie compounds in Table 4 have no contractual maximum -%RSD criteria.

Contractually they must meet a minimum RRF criteria of 0.01, however, for data review

purposes, the "greater than or equal to 0.05" criterion is applied to all semivolatile
. compounds.

Table 4. Semivolatile Target Compounds Exhibiting Poor Response

2,2"-oxybis(1-Chloropropane) Diethylphthalate
4-Chioroaniline 4-Nitroaniline
Hexachlorobutadiene 4,6-Dinitro-2-methyiphenol
Hexachlorocyclopentadiene N-Nitrosodiphenylamine
2-Nitroaniiine Di-n-butylphthalate
Dimethyiphthalate Butylbenzyiphthalate
3-Nitroaniline 3-3'-Dichlorobenzidine
2,4-Dinitrophenol bis{2-Ethythexyl)phthalate
4-Nitrophenol Di-n-octyiphthalate
Carbazole

Evaluate the %RSD for all semivolatile target compounds and surrogates.

a.

Check and recalculate the %RSD for one or more semivolatile térget compound(s);
verify that the recalculated value(s) agrees with the laboratory reported value(s).

Verify that all semivolatile target compounds have a %RSD of less than or equal to
30%. The contractual criteria for an acceptable initial calibration specifies that up
to any 4 semivolatile target compounds may fail to meet minimum RRF or maximum
%RSD as long as they have RRFs that are greater than or equa! to 0.010, and
%RSD of less than or equal to 40.0%. For data review purposes, however, all
compounds must be considered for qualification when the %RSD exceeds the +
30.0% criterion.

If the %RSD is greater than 30.0%, then the reviewer should use professional
judgement to determine the need to check the points on the curve for the cause
of the non-linearity. This is checked by eliminating either the high point or the low
point and recalculating the %RSD.

If errors are detected in the calculations of either the RRF or the %RSD, perform a more
comprehensive recalculation.

Ali semivolatile target compounds, including the 19 "poor performers” (see Table 4) will be
qualified using the following criteria:

a.

If the %RSD is greater than 30.0% and the RRF is greater than or equal to 0.05,
qualify positive results with *J°, and non-detected semivolatile target compounds
using professional judgement.
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b. if the RRF Is less than 0. 05, qualify positive results that have acceptable mass
spectral identification with *J" using professional judgement, and non-detects as
unusable "R".
2. At the reviewer's discretion, a more in-depth review to minimize the qualification of data can
be accomplished by considering the following:
a. If any of the required semivolatile compounds have a %RSD greater than 30.0%,

and if eliminating either the high or the low point of the curve does not restore the
%RSD to less than or equal to 30.0%:

i. Qualify positive results for that compound(s) with °J".

ii. Qualify non-detected semivolatile target compounds based on professional
judgement.

b. if the high point of the curve is outside of the linearity criteria (e.g. due to
saturation):

i. No qualifiers are required for positive results in the linear portion of the
curve.

ii. Qualify positive results outside of the linear portion of the curve with "J".
Jii. No qualifiers are needed for non-detected target compounds.
c. If the low end of the curve is outside of the linearity criteria:

I No qualifiers are required for positive results in the linear portion of the
curve.

il. Qualify low level positive results in the area of non-linearity with *J".

fii. Qualify non-detected semivolatile target compounds using professional
judgement.

3 If the laboratory has failed to provide adequate calibration information, the designated
representative should contact the laboratory and request the necessary information. If the
information is not available, the reviewer must use professional judgement to assess the

data.

4, Whenever possible, the potential effects on the data resulting from a failure to meet
calibration criteria should be noted in the data review narrative.

5. If calibration criteria are grossly exceeded, this should be noted for TPO action on the
ORDAS.

6. When it is suspected that relative response factors were incorrectly generated from

misidentified peaks or incorrect area measurements, the laboratory should be contacted to
requantitate these RRFs and associated sample results. The ORDAS should identify
affected resuits and document the cause of the reviewer's suspicions. In addition, a CLP
telephone log must be completed.

sV
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7. Posltive results for compounds flagged for blank contamination “B* will not need a separate
flag "J" in the data summary form for minimum RRF, %RSD, or %D outside criteria.
However, these situations should be addressed in the data review narrative and issues
pertaining to noncompliance should be documented on the ORDAS.
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V. Continuing Calibration

Review tems: Form VIl SV-1 and SV-2, quantitation reports, and chromatograms.

Objective

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for semivolatile
target compounds. Continuing calibration establishes the 12-hour relative response factors on
which the quantitations are based and checks satisfactory performance of the instrument on a
day-to-day basis.

Criteria

1.

Continuing calibration standards containing both target compounds and surrogates are
analyzed at the beginning of each 12-hour analysis period following the analysis of the
instrument performance check and prior to the analysis of blanks and samples.

The minimum Relative Response Factors (RRF) for semivolatile target compounds and
surrogates must be greater than or equal to 0.05.

The percent difference (%D) between the initial calibration RRF and the continuing
calibration RRF must be within + 25.0% for all target compounds.

Evaluation

1.

NOTE:

Verify that the continuing calibration was run at the required frequency and that the
continuing calibration was compared to the correct initial calibration.

Evaluate the continuing calibration RRF for all semivolatile target compounds and
surrogates. °

a. Check and recalculate the continuing calibration RRF for at least one semivolatile
target compound for each internal standard; verify that the recalculated value(s)
agrees with the laboratory reported value(s).

b. Verify that all semivolatile target compounds and surrogates have RRFs within
specifications.

Because historical performance data indicate poor response and/or erratic behavior, the
compounds in Table 4 (Section 11l.D.3) have no contractual maximum %D criteria.
Contractually they must meet a minimum RRF criterion of 0.01, however, for data review
purposes, the "greater than or equal to 0.05" criterion is applied to all semivolatile
compounds.

Evaluate the %D between Initial calibration RRF and continuing calibration RRF for one or
more semivolatile compounds.

a. Check and recalculate the %D for at least one semivolatile target compound for

each internal standard; verify that the recalculated value agrees with the laboratory
reported value(s).
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E.

Action

1.
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b. Verify that the %D is within the + 25.0% criterion, for all semivolatile target
compounds and surrogates. Note those compounds which have a %D outside the
+ 25.0% criterion. The contractual criteria for an acceptable continuing calibration
specifies that up to any 4 semivoiatile target compounds may fail to meet minimum
RRF or maximum %D as long as they have RRFs that are greater than or equal to
0.010, and %D of less than or equal to 40.0%. For data review purposes, however,
all compounds must be considered for qualification when the %D exceeds the _+
25.0% criterion.

If errors are detected in the calculations of either the continuing calibration RRF or the %D,
perform a more comprehensive recalculation.

The reviewer should use professional judgement to determine if it is necessary to qualify the
data for any semivolatile target compound. If qualification of data is required, it should be
performed using the following guidelines:

a. it the %D is outside the + 25.0% criterion and the continuing calibration RRF is
greater than or equal to 0.05, qualify positive results “J".

b If the %D is outside the + 25.0% criterion and the continuing calibration RRF is

o

greater than or equal to 0.05, qualify non-detected semivolatile target compounds
based on professional judgement.

C. If the continuing calibration RRF is less than 0.05, qualify positive results that have
acceptable mass spectral identification with "J* or use professional judgement.

d. If the continuing calibration RRF is less than 0 05, qualify non-detected semivolatile
target compounds as unusable "R".

if the laboratory has failed to provide adequate calibration information, the designated
representative should contact the laboratory and request the necessary information. If the
information is not available, the reviewer must use professional judgement to assess the
data.

Whenever possible, the potential effects on the data resulting from a failure to meet
calibration criteria should be noted in the data review narrative.

I calibration criteria are grossly exceeded, this should be noted for TPO action on the
ORDAS.
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5. When it is suspected that relative response factors were incorrectly generated from
misidentified peaks or incorrect area measurements, the laboratory should be contacted to
requantitate these RRFs and associated sample results. The ORDAS should identity
affected results and document the cause of the reviewer's suspicions. In addition, a CLP
telephone log must be completed.

6. Positive results for compounds flagged for blank contamination *B* will not need a separate

" fiag *J" in the data summary form for minimum RRF, %RSD, or %D outside criteria.

However, these situations should be addressed in the data review narrative and issues
pertaining to noncompliance should be documented on the ORDAS.
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V. Blanks

Review Rems: Form | SV-1 and SV-2, Form IV SV, chromatograms, and quantitation reports.
Objective '

The purpose of laboratory (or field) blank analyses is to determine the existence and magnitude of
contamination problems resulting from laboratory (or field) activities. The criteria for evaluation of
bianks apply to any blank associated with the samples (e.g., method blanks, instrument blanks, trip
blanks, and equipment blanks). If problems with any blank exist, all associated data must be
carefully evaluated to determine whether or not there is an inherent variability in the data, or if the
problem is an Isolated occurrence not affecting other data.

Criteria
1. No contaminants should be found in the blanks.

2. The method blank must be analyzed on each GC/MS system used to analyze that specific
group or set of samples.

Evaluation

1. Review the results of all associated blank, Form | SV-1 and SV-2, and raw data
(chromatograms and quantitation reports) to evaluate the presence of target and non-
target compounds in the blanks.

2. Verify that a method blank analysis has been reported per matrix, per concentration level,
for each extraction batch and for each GC/MS system used to analyze semivolatile
samples. The reviewer can use the Method Blank Summary (Form IV SV) to assist in
identifying samples associated with eachr method blank.

Action

If the appropriate blanks were not analyzed with the frequency described above, then the data
reviewer should use professional judgement to determine if the associated sample data should be
quelified. The reviewer may need to obtain additional information from the Iaboratory The situation
should be noted for TPO action on the ORDAS.

Action in the case of unsuitable blank results depends on the circumstances and origin of the blank.
Positive sample results should be reported unless the concentration of the compound in the sample
is less than or equal to 10 times (10x) the amount in any blank for the common phthalate
contaminants, or 5 times the amount for other compounds. In instances where more than one
blank is associated with a given sample, qualification should be based upon a comparison with the
associated blank* having the highest concentration of a contaminant. The results must not be
corrected by subtracting any blank value.

* For qualification purposes, to determine the highest concentration of a contaminant, consider all
Hzarks in a case assoclated with all samples.
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Field blanks measure contamination introduced not only in the field but also from the laboratory.

"In general, evaluation of the impact on specific sample results is handled as with laboratory blanks.

The reviewer should use caution in attributing contamination to the field as opposed to laboratory
sources. However, when field-introduced contamination Is suspected, it is helpful for the reviewer
to consult the sampling group to identify possible sources and prevent future reoccurrences.
Verified field sources of contamination should be noted in the data review narrative. If a field blank
has a highest concentration of a contaminant, then all samples in the associated case are qualified
"2*, using the 5x and 10x rule. Other field blanks associated with the case are not qualified.

Specific actions are as follows:

1. If a semivolatile compound is found in a blank but not found in the sample, no action is
taken. If the contaminants found are volatile target compounds (or interfering non-target
compounds) at significant concentrations above the CRQL, then this should be noted for
TPO action on the ORDAS.

2 Any semivolatile compound detected in the sample (other than the common phthalate
contaminants), that was also detected in any associated blank, is qualified "B" if the sample
concentration is less than five times (5x) the blank concentration. For phthalate
contaminants, the results are qualified "B when the sample result is less than 10x the blank
concentration.

In using the 5x/10x rule to compare blank results to sample results which were calculated
using different weights, volumes, or dilution factors, the reviewer must choose between
comparing the levels detected with the instrument, the total amount of compound (ug of
contamination) present in the extracts, or the final concentration of the contaminant in the
sample aliquots. Often, more than one approach will be acceptable and will yield the
equivalent flagging of sample resuits.

a. Comparisons involving sample dry weight correction factors, but with all other
calculation factors the same for sample versus blank:

o] In this case, the reviewer can compare the wet welght concentrations,
instrument levels, or the total amount of compound (ug of contaminant) in
the extracts. All of these approaches will be acceptable and will yield
equivalent flagging of sample resuilts.

b. When the sample has a smaller initial aliquot size than the blank (purge or
extraction weight/volume), but all other calculation factors beyond this analytical
step are identical (i.e., same final extract volumes, injection volumes, and extract
dilution factors for sample versus blank):

o} In this case, it is acceptable and equivalent to compare either instrument
levels, the total amount of compound (ug of contaminant) in the extracts,
or the concentration of contaminant in the extracts.

(o] Final concentrations of sample versus biank should not be compared.
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c. When the sample has a larger final extract volume or a greater dilytion factor than
the blank:

o if the laboratory contaminant may have been introduced after or during the
sample dilution step, then a direct comparison of instrument levels Is
appropriate. For example, comparing the instrument level result for a water
sample that was diluted 1:100 prior to injection would take into account
possible laboratory contamination of the syringe, instrument, or dilution
solvent.

o On the other hand, if it is highly probable that the contamination originated
before the dilution step, then it is more appropriate to calculate and
compare the total amount of compound {ug of contaminant) present in the
undiluted extract of the sample versus the blank. For example, a BNA
extract diluted 1:100 prior to injection may only be subject to phthalate
contamination prior to the dilution step (i.e., during
extraction/concentration).

(o] If the results of a dilution run are to be flagged "B" because of blank
contamination, the reviewer should attempt to determine whether an
undiluted run was also performed. If so, the undiluted run may be used to
verify the presence of a compound detected at levels too high to be
questioned or, conversely, to prove that a compound was actually not
present at levels multiplied by a dilution factor.

The reviewer should note that blanks may not involve the same weights, volumes, or dilution
factors as the associated samples. These factors must be taken into consideration when
applying the "5x* and "10x" criteria, such that a comparison of the total amount of
contamination is actually made.

Additionally, there may be instances where littte or no contamination was present in the
associated blanks, but qualification of the sample was deemed necessary. Contamination
introduced through dilution is one example. Although it is not always possible to determine,
instances of this occurring can be detected when contaminants are found in the diluted
sample result, but are absent in the undiluted sample result. Since both results are not
routinely reported, it may be impossible to verify this source of contamination. However,
if the reviewer determines that the contamination is from a source other than the sample,
he/she should qualify the data. An explanation of the rationale used for this determination
should be provided in the narrative accompanying the Regional Data Assessment Summary.

3. If gross contamination exists (i.e., saturated peaks by GC/MS), all affected compounds in
the associated samples should be qualified as unusable "R", due to interference. This
should be noted for TPO action if the contamination is suspected of having an effect on the
sample results.

4. If inordinate amounts of other target compounds are found at low levels in the blank(s), it
may be indicative of a problem and should be noted for TPO action.

5. The same consideration given to the target compounds should also be given to Tentatively

Identified Compounds (TICs) which are found in both the sample and associated blank(s).
(See SV Section Xll for TIC guidance.)
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If an Instrument blank was not analyzed following a sample analysis which contained an

‘analyte(s) at high concentration(s), sample analysis results after the high concentration

sample must be evaluated for carryover. Professional judgement should be used to
determine it instrument cross-contamination has affected any positive compound
identification(s). If instrument cross-contamination is suggested, then this should be noted
for TPO action if the crass-contamination is suspected of having an effect on the sample
results. :

Blanks or samples run after a matrix spike or standard should be carefully examined to
determine the occurrence of instrument or syringe carry-over. Since the efficiency of
sample transfer can vary dramatically according to apparatus and operator techniques,
professional judgment should be used in each case to determine whether sample or blank
resuits are attributable to carry-over. Some common examples are as follows:

o Zero to one percent syringe carry-over occasionally in BNA runs.

o] Higher percentages of carry-over following BNA runs that are saturated.

Sample results which are possible artifacts of carry-over should be flagged as unusable,"R".
When there is convincing evidence that contamination is restricted to a particular
instrument, matrix, or concentration level, the 5X/10X rule will only be applied to compare
contaminated blanks to certain associated samples (as opposed to all sampies in the case).
Some examples are as follows:

o] Column bleed (siloxanes) may be focalized to a particular instrument.

o] Common laboratory contaminants, such as rhethylene chloride and phthalates, are

generally too unpredictable to safely assume contamination is restricted to a
particular instrument, matrix, or concentration level.

The following are examples of applying the blank qualification guidelines. Certain circumstances
may warrant deviations from these guidelines.

Example 1: Sample result is greater than the Contract Required Quantitation Limit
(CRQL), but is less than the 5x or 10x muitiple of the blank resuit.

Rule
10x  Sx
Blank Resuit 7 7
CRQL ' 5 5
Sample Result 60 30
Qualified Sample Resuilt 60B 308

In the example for the *10x" rule, sample results less than 70 (or 10 x 7)
would be qualified "B". In the case of the "5x" rule, sample results less than
35 (or 5 x 7) would be qualified "B".
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Sample result Is less than CRQL, and is also less than the 5x or 10x
multiple of the blank result.

Bule
Jox  Sx
Blank Result 6 6
CRQL 5 5
Sample Result 4 4
Qualified Sample Resuit 4B 4B

Note that data are reported as 4B, indicating that the qualitative presence

is not confirmed.

Sample result is greater than the 5x or 10x multiple of the blank result. .

Bule
10x  5x
Blank Result 10 10
CRQL 5 5
Sample Resuit 120 60
Qualified Sample Resuilt 120 60

For both the "10x" and "5x" rules, sample results exceeded the 'adjusted
blank results of 100 (or 10x10) and 50 (or 5x10), respectively.
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VI. Surrogate Spikes

Review ftems: Form Il SV-1 and SV-2, chromatograms, and quantitation reports.
Objective

Laboratory performance on individual samples is established by means of spiking activities. All
samples are spiked with surrogate compounds prior to sample preparation. The evaluation.of the
results of these surrogate spikes is not necessarily straightforward. The sample itself may produce
effects because of such factors as interferences and high concentrations of analytes. Since the
effects of the sampie matrix are frequently outside the control of the laboratory and may present
relatively unique problems, the evaluation and review of data based on specific sample resulits is
frequently subjective and demands analytical experience and professional judgment. Accordingly,
this section consists primarily of guidelines, in some cases with several optional approaches
suggested.

Criteria
1. Surrogate spikes, 4 acid compounds (3 required and 1 advisory) and 4 base/neutral

compounds (3 required and 1 advisory) are added to all samples and blanks to measure
their recovery in sample and blank matrices.

2. Surrogate spike recoveries for semivolatile samples and blanks must be within the limits
specified in Appendix A and on Form Il SV-1 and SV-2 or SOW.

Evaluation

1. Check raw data (e.g., chromatograms and quantitation reports) to verify the surrogate spike

recoveries on the Surrogate Recovery Form Il SV-1 and SV-2. Check for any transcription
or calculation errors.

2. Check that the surrogate spike recoveries were calculated correctly. The equation can be
found in Appendix A.

3. The following should be determined from the Surrogate Recovery form(s):
a. If any two base/neutral or acid surrogates are out of specification, or if any one

base/neutral or acid extractable surrogate has a recovery of less than 10%, then
there should be a reanalysis to confirm that the non-compliance is because of
sample matrix effects rather than laboratory deficiencies.

NOTE: When there are unacceptable surrogate recoveries followed by successful re-analyses, the
laboratories are requnred to report only the successful run.

b. The laboratory has failed to perform satisfactorily if surrogate recoveries are out of
specification and there is no evidence of re-injection of the extract, or re-extraction
and reanalysis (if re-injection fails to resolve the problem).

c. Verify that no blanks have surrogates recoveries outside the criteria.
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4.

Any time there are two or more analyses for a particular fraction the reviewer must
determine which are the best data to report. Considerations should include but are not
limited to:

- a Surrogate recovery (marginal versus gross deviation).

E. Action

b. Technical holding times.

C. Comparison of the values of the target compounds reported in each fraction.

d. Other QC information, such as performance of internal standards.

When both the initial analysis and the reanalysis have surrogate recoveries outside of -
criteria, the data summary should normally contain the highest concentration obtained for
each compound detected, provided that surrogate recoveries in the analysis being reported
do not suggest a high bias. However, if a demonstrated laboratory contaminant is detected
in one analysis but not the other, the negative result may be more appropriate to report.

When the reanalysis of a fraction is within surrogate recovery criteria, the laboratory Is
required to provide only data for the acceptable analysis. If both sets of data are provided,
and if a compound was detected in the initial analysis but not the reanalysis, then the
positive result should be reported (provided the compound is not ademonstrated laboratory
contaminant). The reported result should be flagged as estimated “J*, due to possible
sample inhomogeneity. ’

If advisory surrogates are outside established criteria, professional judgement will be used
in qualifying the sample results. If the results are outside the criteria, then qualification
would only affect similar target compounds.

Data are not qualified with respect to surrogate recovery unless two or more semivolatile surrogates,

vithin the same fraction (base/neutral or acid fraction), are out of specification. For surrogate spike
recoveries out of specification, the following approaches are suggested based on a review of all
data from the case, especially considering the apparent complexity of the sample matrix.

Note:

These actions apply to alt surrogates, except for "advisory” surrogates. Professional
judgement should be used in qualifying sample results based on advisory surrogate
recoveries. Qualification based on advisory surrogate recoveries should be applied to
similar compounds in the sample only. Specify in the narrative any actions taken based on
advisory surrogate recovery.

If two or more surrogates in either semivolatile fraction (base/neutral or acid fraction) have
a recovery greater than the upper acceptance limit (UL): '

a. Specify the fraction that is being qualified, i.e. acid, base/neutral, or both.
b. Detected semivolatile target compounds are qualified biased high, "K".

c. Results for non-detected semivolatile target compounds should not be qualified.
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2 If two or more surrogates in either semivolatile fraction have a recovery greater than or
~ equal to 10% but less than the lower acceptance limit (LL):
a Specify the fraction that is being qualified, i.e. acid, base/neutral, or both.
b. Detected semivolatile target compounds are qualified biased low, "L".
c. For non-detected semivolatile target compounds, the sample quantitation limit is
qualified as biased low, "UL".
3. If any surrogate in either semivolatile fraction show less than 10% recovery:
a. Specify the fraction that is being qualified, i.e. acid, base/neutral, or both.
b. Detected semivolatile target compounds are qualified biased low, "L".
c Non-detected semivolatile target compounds may be qualified as unusable *R". (If

advisory surrogate limits are not met, use professional judgement to qualrfy non-

detected compounds).

Table 5. Qualification of Semivolatile Analytes Based on

Surrogate Recoveries

SURROGATE RECOVERY

20r3 20r3 20r3 1 or more
all high| all low | mixed high/low] <10% rec.
Detected analytes K L J L
Non-detected analytes none UL uJ R
4, if two or more surrogate recoveries in either semivolatile fraction (base/neutral or acid

fraction) are outside surrogate recovery limits, and one of the recoveries is below the lower
limit (but >10%) and the other recovery is above the upper limit:

a. Specify the fraction that is being qualified, i.e., acid, base/neutral, or both.
b. Detected semivolatile target compounds are qualified as estimated, “J*.
c. Non-detected semivolatile target compounds are qualified as estimated, "UJ".
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5. In the special case of a blank analysis with surrogates out of specification, the reviewer
" must give special consideration to the validity of associated sample data. The basic
concern is whether the blank problems represent an isolated problem with the blank alone,
or whether there is a fundamental problem with the analytical process. For example, if one
or more samples in the batch show acceptable surrogate recoveries, the reviewer may
choose to consider the blank problem to be an isolated occurrence. However, even if this
judgement allows some use of the affected data, analytical problems should be noted for
TPO action. Also note if there are potential contractual problems associated with the lack

of re-analysis of samples that were out of specification.

6. Whenever possible, the potential effects of the data resulting from surrogate recoveries not
meeting the advisory limits should be noted in the data review narrative.

7. Positive results for compounds already flagged for blank contamination will not need a
separate flag for surrogate recoveries. However, these situations should be addressed in
the narrative or the support documentation.

8. When dilutions are performed which prevent detection of BNA surrogate compounds, the
narrative or support documentation should indicate that extraction efficiency/method
accuracy cannot be verified.

9. Although semivolatile surrogate recoveries cannot usually be correlated with specific
analytes, in the following cases specmc action will be allowed based upon a particular
surrogate:

a. When a semivolatile surrogate is the deuterated analog of a TCL analyte (for
- example, d;-phenol and phenol), a low recovery for the surrogate can be used to
flag positive results and quantitation limits as biased low for the undeuterated
analog. (This applies even if no other surrogates are outside criteria or if other
surrogates are biased high instead of low.)

b. When d,,-terphenyl is biased low, positive results and quantitation limits for the
heavier polyaromatic hydrocarbons (those which elute starting with fluorathene) can
be considered as biased low. (This applies even if no other surrogates are outside
criteria or if other surrogates are biased high instead of low.)

c. When 2,4,6-tribromophenol is biased low.positive results and quantitation limits for
trichlorophenols and pentachlorophenol can be considered as biased low. (this
applies even if no other surrogates are outside criteria or if other surrogates are
biased high instead of low.)
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VIl. Matrix Spikes/Matrix Spike Duplicates

Review ltems: Form lll SV-1 and SV-2, chromatograms, and quantitation reports.

| Objective

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term
precision and accuracy of the analytical method on various matrices and to demonstrate acceptable
compound recovery by the laboratory at the time of sample analysis. These data alone cannot be
used to evaluate the precision and accuracy of individual samples. However, when exercising
professional judgement, this data should be used in conjunction with other available QC information.

Criteria

1.

Matrix spike and matrix spike duplicate samples are analyzed at frequency of one MS and
MSD per 20 samples of similar matrix.

2. Matrix spike and matrix spike duplicate recoveries should be within the advisory limits
established on Form Hll SV-1 and SV-2 and in the SOW. .

3. The Relative Percent Differences (RPDs) between matrix spike and matrix spike duplicate
recoveries should be within the advisory limits listed on Form Ill SV-1 and SV-2 and In the
SOW.

Evaluation A

1. Verify that MS and MSD samples were analyzed at the required frequency and that results
are provided for each sample matrix.

z. inspect results for the MS/MSD Recovery on Form Il SV-1 and SV-2 and verify that the
results for recovery and RPD are within the advisory limits.

3. Verify transcriptions from raw data and verify calculations.

4 Check that the recoveries and RPDs were calculated correctly.

5. Compare results (%RSD) of non-spiked compounds between the original result, MS, and
MSD. :

Action

1. No action is taken on MS/MSD data alone. However, using informed professional judgment
the data reviewer may use the matrix spike and matrix spike duplicate results in conjunction
with other QC criteria and determine the need for some qualification of the data.

2. The data reviewer should first try to determine to what extent the results of the MS/MSD

effect the associated data. This determination should be made with regard to the MS/MSD
sample itself as well as specific analytes for all samples associated with the MS/MSD.
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NOTE:

In those instances where it can be determined that the results of the MS/MSD effect only
the sample spiked, then qualification should be limited to this sample alone. However, It
may be determined through the MS/MSD resuits that a laboratory is having a systematic
problem in the analysis of one or more analytes, which affects all associated samples.

The reviewer must use professional judgement to determine the need for qualification of
positive results of non-spiked compounds.

If a field blank was used for the MS/MSD, a statement to that effect must be included for
TPO action on the ORDAS.

When extremely low % recoveries are noted, qualify data for all affected compounds using
professional judgement.

When non-spiked compounds are present in either the MS or MSD results, a table in the
data review narrative is constructed showing original (unspiked) sample results for non-
spiked compounds, non-spiked compounds present in the MS and MSD and the calculated
%RSD.
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Viil. Regional Quality Assurance and Quality Control

Review items: Form | SV, Chromatograms, and Quantitation reports.

Objective

Regional Quality Assurance and Quality Control (QA/QC) refer to any QA and/or QC samples
initiated by the Region, including field duplicates, Performance Evaluation (PE) samples, blind
spikes, and blind blanks.

Criteria

Criteria are dependent on the type of QC sampie. Frequency may vary.

1.

The analytes present in the PE sample must be correctly identified and quantitated.

Evaluation

1.

Action

Evaluation of Performance Evaluation (PE) Samples are not to be presented as part of the
data review. All forms associated with the Performance Evaluation Samples are to be sent
(with a cover memo stating the case number and laboratory information) dlrecﬂy to the
Quality Assurance Branch in Region ili.

U.S. Environmental Protection Agency
Region lll, Central Regional Laboratory
Quality Assurance Branch

839 Bestgate Road

Annapolis, MD 21401

Aitn: Program Support Section

Percent difference between target compounds present in the field duplicate samples shall
be determined. Evaluation of the percent difference compared to those specified in the site

" Quality Assurance Project Plan may be presented in the data review narrative.

Field duplicate resuits are to be presented in a table form in the data review narrative. If
target compounds were not present in either of the field duplicate samples, then a table is
not required. The percent difference is to be calculated and presented in the table. (if one
of the field duplicates was also used as a matrix spike/matrix spike duplicate sample, then
the table should include any non-spiked compounds detected, along with the % relative
standard deviation.)

No action is taken based on percent difference of field duplicate sample data alone.
However, using informed professional judgement, the data reviewer may use the field
duplicate results in conjunction with other QC criteria and determine the need for some
qualification of the data.
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-2 Other types of Regional QC Samples
Professional judgement is needed for evaluating other types of QC samples that may be

associated with a particular case of samples. This information may be used in conjunction
with other QC criteria to determine the need for qualification of data.
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iX. Internal Standards

Review ltems: Form Vill SV-1 and SV-2 , quantitation reports, and chromatograms.

Objective

Internal Standards (IS) performance criteria ensure that GC/MS sensitivity and response are stable
during every analytical run. '

Criteria

1.

Internal standard area counts for samples and blanks must not vary by more than a factor
of two (- 50% to + 100%) from the associated calibration standard.

The retention time of the internal standards in samples and blanks must not vary by more
than + 30 seconds from the retention time of the associated calibration standard.

Evaluation

1.

Action

1.

Check raw data (e.g., chromatograms and quantitation lists) for samples and blanks to
verity the internal standard retention times and areas reported on the Internal Standard
Area Summary (Forms Vil SV-1, VIII 8V-2).

Verify that all retention times and 1S areas are within the required criteria.

If there are two analyses for a particular fraction, the reviewer must determine which are
the best data to report. Considerations should include:

a. Magnitude and direction of the IS area shift.
b. Magnitude and direction of the IS retention time shift.
c. Technical holding times.

d. Comparison of the values of the target compounds reported in each-fraction.

If an IS area count for a sample or blank is outside - 50% or + 100% of the area for the
associated standard:

a. Positive results for compounds quantitated using that IS should be qualified with
IJ!I' .
b. Non-detected compounds quantitated using an IS area count greater than +100%

or less than 50% should be qualified with "UJ",
c. If extremely low area counts are reported, or if performance exhibits a major abrupt

drop-off, then a severe loss of sensitivity is indicated. Non-detected target
compounds should then be qualified as unusable "R".

64



Region lil Modifications

sV
internal Standards

2. If an IS retention time varies by more than 30 seconds:

The chromatographic profile for that sample must be examined to determine if any false
positives or negatives exist. For shifts of a large magnitude, the reviewer may consider
partial or total rejection (R) of the data for that sample fraction. Positive results should not
need to be qualified with "R" if the mass spectral criteria are met.

3. If the internal standards performance criteria are grossly exceeded, then this should be

noted for TPO action. Potential effects on the data resulting from unacceptable internal
standard performance should be noted in the data review narrative.
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. X. Target Compound Identification

Review ltems: Form | SV-1 and SV-2 quantitation reports, mass spectra, and chromatograms.
Objective

Qualitative criteria for compound identification have been established to minimize the number of
erroneous identifications of compounds. An erroneous identification can either be a false positive
(reporting a compound present when it is not) or a false negative (not reporting a compound that
is present).

The identification criteria can be applied much more easily in detecting false positives than false
negatives. More information is available due to the requirement for submittal of data supporting
positive identifications. Negatives, or non-detected compounds, on the other hand represent an
absence of data and are, therefore, much more difficult to assess. One example of detecting false
negatives is the reporting of a Target Compound as a TIC.

Criteria »
1. Compound must be within + 0.06 relative retention time (RRT) units of the standard RRT.
2. Mass spectra of the sample compound and a current laboratory-generated standard must

match according to the following criteria:

a. All ions present in the standard mass spectrum at a relative intensity greater than
10% must be present in the sample spectrum.

b. The relative intensities of these ions must agree within_+ 20% between the standard
and sample spectra. (Example: For an ion with an abundance of 50% in the
standard spectrum, the corresponding sample ion abundance must be between

30% and 70%.)
c. lons present at greater than 10% in the sample mass spectrum but not present in
the standard spectrum must be considered and accounted for.
Evaluation
1. Check that the RRT of reported compounds is within + 0.06 RRT units of the standard

relative retention time.

2. Check the sample compound spectra against the laboratory standard spectra to verify that
its meets the specified criteria.

3. The reviewer should be aware of situations (e.g., high concentration samples preceding
low concentration samples) when sample carryover is a possibility and should use judgment
to determine if instrument cross-contamination has affected any positive compound
identification.

66



Region Ill Modifications

Sv

Target Compound |dentiﬁcation_

E. Action

1.

Check the chromatogram to verify that peaks are accounted for, i.e., major peaks are either
identified as target compounds, TICs, surrogates, or internal standards.

The application of qualitative criteria for GC/MS analysis of target compounds requires
professional judgement. it is up to the reviewer’s discretion to obtain additional information
from the laboratory. If it is determined that incorrect identifications were made, all such
data should be qualified as not detected "U" or unusable "R".

Professional judgement must be used to quallfy the data If it is determined that cross-
contamination has occurred.

Any changes made to the reported compounds or concemns regarding target compound
identifications should be clearly indicated in the data review narrative. The necessity for
numerous or significant changes should be noted for TPO action.

If it is determined that incorrect identifications were made, all such data should be reported
as not-detected, and the narrative and the support documentation should indicate this
action. In addition, the reviewer should verify that the misidentified peak was library.
searched as a TIC, if appropriate.

if the presence of a target compound is strongly suggested by raw data, but its mass
spectrum contains minor inadequacies, the compound may be added to the data summary
and qualified as a tentative identification *N*. The reviewer should address corroborating
evidence in the narrative, such as the presence of the compound in closely related
compounds in the same sample.

If the laboratory did not report a compound of acceptable matching quality, the reviewer
should add this compound to the sample data summary. The narrative and the support
documentation should indicate this action, as well as the ORDA. The reviewer should
request the laboratory to re-examine and resubmit the result, particularly if the value is
greater than the CRQL.
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XI. Compound Quantitation and Reported CRQLS

Review Items: Form | SV-1 and SV-2, sample preparation sheets, case narrative, sample clean-
up sheets, quantitation reports, and chromatograms.

Objective

The objective is to ensure that thé reported quantitation results and Contract Required Quantitation
Limits (CRQLs) for semivolatile target compounds are accurate.

Criteria

1.

Compound quantitation, as well as the adjustment of the CRQL, must be calculated
according to the correct equation.

Compound area responses must be calculated based on the internal standard (IS)
associated with that compound, as listed in Appendix (also as specified in the Statement
of Work). Quantitation must be based on the quantitation ion (m/2) specified in the SOW
for both the IS and target analytes. The compound quantitation must be based on the RRF
from the appropriate daily calibration standard.

Evaluation

1.

Action

For all fractions, raw data should be examined to verify the correct calculation of all sample
results reported by the laboratory. Quantitation lists, chromatograms, and sample
preparation log sheets should be compared to the reported positive sample results and
quantitation limits. Check the reported values. Calculation errors can sometimes be
revealed by abnormally high surrogate recoveries, matrix spike recoveries, or
inappropriately high results for certain compounds. .

Verify that the correct internal standard, quantitation ion, and RRF were used to quantitate
the compound. Verify that the same internal standard, quantitation ion, and RRF are used
consistently throughout the calibration and quantitation processes.

Verify that the CRQLs have been adjusted to reflect all sample dilutions, concentrations,
splits, clean-up activities, and dry weight factors that are not accounted for by the method.

Iif there are any discrepancies found, the laboratory may be contacted by the designated
representative to obtain additional information that could resolve any differences. If a
discrepancy remains unresolved, the reviewer must use professional judgement to decide
which value is the best value. Under these circumstances, the reviewer may determine
qualification of data is warranted. Decisions made on data quality should be included inthe
data review narrative. A description of the reasons for data qualification and the
qualification that is applied to the data should be documented in the data review narrative.

Numerous or significant failures to accurately quantify the target compound or to properly
evaluate and adjust CRQLs should be noted for TPO action.
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3. The reviewer must assure that any results in error by more than 10 percent are identified
and corrected on the sample data summary. |f laboratory resubmission is not performed,
the reviewer should document his/her changes to the data in the narrative or support
documentation. Calculation errors should also be noted on the ORDA.

4, If a sample concentration Is above the highest standard and contract required dilutions were
not performed, the TPO should be informed on the ORDA. The chromatogram and mass
spectrum should be examined for signs of a saturated signal. If the lon used for
quantitation was saturated, then the resuit should be flagged as biased low, "L". If the ion
used for quantitation was not saturated, the result should be flagged as estimated, “J".

5. When sample results were quantitated using RRFs from the wrong calibration standard, the

laboratory should resubmit these results. The ORDA should identify affected resuits and
document the error. [n addition, a CLP telephone log must be completed.
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Xil. Jentatively Identified Compounds

Review ltems: Form | SV-TIC, chromatograms, and library search printout with spectra for three
TIC candidates.

Objective

Chromatographic peaks in semivolatile fraction analyses that are not target analytes, surrogates,
or intemnal standards are potential tentatively identified compounds (TICs). TICs must be
qualitatively identified by a National Institute of Standards and Technology (NIST) mass spectral
library search and the identifications assessed by the data reviewer.

Criteria

For each sample, the laboratory must conduct a mass spectral search of the NIST library and
report the possible identity for the 20 largest semivolatile fraction peaks which are not surrogate,
internal standard, or target compounds, but which have area or height greater than 10 percent of
the area or height of the nearest internal standard. TIC results are reported for each sample on
the Organic Analyses Data Sheet (Form | SV-TIC).

NOTE: Since the SOW revision of October 1986, the CLP does not allow the laboratory to report
as tentatively identified compounds any target compound which is properly reported in
another fraction. For example, late eluting volatile target compounds should not be
reported as semivolatile TICs.

Evaluation
1. Guidelines for tentative identification are as follows:

a. Major ions (greater than 10% relative intensity) in the reference spectrum should
be present in the sample spectrum.

b. The relative intensities of the major ions should agree within + 20% between the

» sample and the reference spectra.

c. Molecular ions present in the reference spectrum should be present in the sample
spectrum.

d. lons present in the sample spectrum but not in the reference spectrum should be
reviewed for possible background contamination, interference, or coelution of
additional TIC or target compounds.

e. When the above criteria are not met, but in the technical judgment of the data
reviewer or mass spectral interpretation specialist the identification is correct, the
data reviewer may reporn the identification.

f. If in the data reviewer's judgment the identification is uncertain or there are

extenuating factors affecting compound identifications, the TIC result may be
reported as “unknown®.
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2.

10.
Action

Check the raw data to verify that the laboratory has generated a library search for all
required peaks in the chromatograms for samples and blanks.

Blank chromatograms should be examined to verify that TIC peaks present in samples are
not tound in blanks. When a low-ievel non-target compound that is a common artifact or
laboratory contaminant is detected in a sample, a thorough check of blank chromatograms
may require looking for peaks which are less than 10 percent of the internal standard height,
but present in the blank chromatogram at a similar relative retention time.

All mass spectra for each sample and blank must be examined.

Since TIC library searches often yield several candidate compounds having a close
matching score, all reasonable choices should be considered.

The reviewer should be aware of common laboratory artifacts/contaminants and their
sources (e.g., aldol condensation products, solvent preservatives, and reagent
contaminants). These may be present in blanks and not reported as sample TICs.

Examples:

a. Common laboratory contaminants: CQ, (m/z 44), siloxanes (m/z 73), diethyl
ether, hexane, certain freons (1,1,2-trichloro-1,2,2-trifluoroethane or fluoro-
trichloromethane), and phthalates at levels less than 100 ug/L or 4000 ug/Kg.

b. Solvent preservatives, such as cyciohexene which is a methylene chloride preser-
vative. Related by-products include cyciohexanone, cyclohexenone, cycliohexanol,
cyclohexenol, chlorocyclohexene, and chiorocyclohexanol.

c. Aldol reaction products of acetone include: 4-hydroxy-4-methyl-2-pentanone, 4-
methyi-2-penten-2-one, and 5,5-dimethyl-2(5H)-furanone.

Occasionally, a target compound may be identified as a TIC in the proper analytical fraction
by non-target library search procedures, even though it was not found on the quantitation
list. If the total area quantitation method was used, the reviewer should request that the
laboratory recalculate the result using the proper quantitation ion. In addition, the reviewer
should evaluate other sample chromatograms and check library reference retention times
on quantitation lists to determine whether the false negative result is an isolated occurrence
or whether additional data may be affected.

Target compounds may be identified in more than one fraction. Verify that quantitation is
made from the proper fraction.

Library searches should not be performed on internal standards or surrogates.

TIC concentration should be estimated assuming a RRF of 1.0.

All TIC results should be qualified "J*, estimated concentration on the Laboratory
Form I-TICs.
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2. General actions related to the review of TIC results are as follows:
- a If it is determined that a tentative identification of a non-target compound is not

acceptable, the tentative identification should be changed to “unknown” or an
appropriate identification.

b. If alf contractually required peaks were not library searched and quantitated, the
designated representative could request these data from the laboratory.

3. Blank Results

Form I-TIC which contain sample results that are questioned by blank results, should be
flagged "B" and a line drawn through these data for emphasis (initialed and dated).

To be considered questionable, a sample TIC concentration must be within 10 times the
concentration of one of the blank results. If different volumes/weights are used, the total
amount of compound in the extract must be compared for sample versus blank. In general, -
blanks analyzed within the same case, by the same lab, may be cross-applied to either soil
or water samples extracted or analyzed on other days.

To question a sample result, only presumptive evidence for the presence of the compound
in the blank is necessary. The presence of the TIC in the blank is suggested in any of the
following situations:

a. Relative retention times (RRTs) match for sample versus blank, and the sample
library search result matches the same compound ©or compound class as the library
search result for the blank.

b. RRTs match, but library search results do not list the same compound or class for
. sample versus blank. However, some of the iargest ions In the sample are also in
the blank, and a direct comparison of sample versus blank spectra suggests that

the TIC in the sample is quite possibly the same compound as that in the blank.

c. A peak at the same RRT as the sample TIC is present in the chromatogram of the
biank, but no library search was performed or included in the data. (The labs do
not have to library search peaks less than 10% of the height of the nearest internal
standard, although these peaks may still be important to identify low-level blank
contaminants that can question sample results at levels above 10% of the nearest
internal standard height.)

All blank results must be attached in the support documentation section of the data review.
4. When a compound is not found in any blanks, but is a suspected artifact of common
" laboratory contamination, the reviewer should cross off the reported TIC result on the copy
of the Form {-TIC and note the reason(s) in the narrative.
5. In deciding whether a library search result for a TIC represents a reasonable identification,

professional judgment must be exercised. If there is more than one possible match, the
result may be reported as “either compound X or compound Y*. If there is a lack of isomer
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specificity, the TIC result may be changed to a non-specific isomer result (e.g., 1,3,5-

_ trimethyl benzene to trimethyl benzene isomer) or to a compound class (e.g., 2-methyl, 3-
ethyl benzene to substituted aromatic compound). These changes may be made directly
on a copy of the Form I-TIC, as long as changes are initialed and dated.

6. Other case factors may influence TIC judgments. If a sample TIC match is poor but other
samples have a TIC with a good library match, similar relative retention time, and the same
ions, identification information may be inferred from the other sample TIC resuits.

7. Physical constants, such as boiling point, may be factored into professional judgment of
TIC results.
8. Any changes made to the reported data or any concerns regarding TIC identifications

should be Indicated in the data review narrative. Any changes made regarding TIC
identifications or qualifications are to be made on copies of the laboratory generated Form
I-TIC and not the originals.

9. Failure to properly evaluate and report TICs should be noted for TPO action.
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Xill. System Performance

Review items: Form lli SV-1 and SV-2, Form Vill SV-1 and SV-2, and chromatograms.

Objective

During the period following Instrument Performance QC checks (e.g. blanks, tuning, calibration),
changes may occur in the system that degrade the quality of the data. While this degradation
would not be directly shown by QC checks until the next required serles of analytical QC runs, a
through review of the ongoing data acquisition can yield Indicators of instrument performance.

Criteria

There are no specffic criteria for system performance. Professional judgement should be used to
assess the system performance.

Evaluation

1. Abrupt, discrete shifts in the reconstructed ion chromatogram (RIC) basefine may indicate
a change in the instrument’s sensitivity or the zero setting. A baseline shift could indicate
a decrease in sensitivity in the instrument or an increase in the instrument zero, possibly
causing target compounds at or near the detection limit to be non-detects. A baseline “rise"
could indicate problems such as a change in the instrument zero, a ieak, or degradation of

the column.
2. Poor chromatographic performance affects both qualitative and quantitative results.

Indications of substandard performance incluc_le:

a. . High RIC background levels or shifts in absolute retention times of internal
standards.

b. Excessive baseline rise at elevated temperature.

C. Extraneous peaks.

d. Loss of resolution as suggested by factors such as non-resolution of 2,4- and 2,5-
dinitrotoluene.

e. Peak tailing or peak splitting that may resut in inaccurate quantitation.

Action

Professional judgement must be used to qualify the data if it is determined that system performance
has degraded during sample analyses. Any degradation of system performance which significantly
affected the data should be documented for TPO action.
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verall Assessment of Data

Review Items: Entire data package, data review results, and (if available) Quality Assurance Project
Plan (QAPjP), and Sampling and Analysis Plan (SAP).

Objective

The overall assessment of a data package Is a brief narrative in which the data reviewer expresses
concerns and comments on the quality and, if possible, the useability of the data.

Criteria

Assess the overall quality of the data.

Review all avallable materials to assess the overall quality of the data, keeping in mind the additive
nature of analytical problems.

Evaluation

1.

2.

Action

Evaluate any technical problems which have not been previously addressed.

Review ali available materials to assess the overall quality of the data, keeping in mind the
additive nature of analytical problems.

If appropriate information is available, the reviewer may assess the useability of the data
to assist the data user in avoiding inappropriate use of the data. Review all available
information, including the QAPjP (specffically the Data Quality Objectives), SAP, and
communication with data user that concems the intended use and desired quality of the
data.

Use professional judgement to determine if there is any need to qualify data which were
not qualified based on the QC criteria previously discussed.

Write a brief narrative to give the user an indication of the analytical limitations of the data.
Any inconsistency of that data with the SDG Narrative should be noted for TPO action. If
sufficient information on the intended use and required quality of the data are available, the
reviewer should include his/her assessment of the useability of the data within the given
context.
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MULTI-MEDIA, MULTI-CONCENTRATION ‘
CONTRACTUAL REQUIREMENTS AND EQUATIONS_FOR VOLATILE DATA REVIEW
1L GC/MS Instrument Performance Check

Use equation I1.1 10 verify that the laboratory has not made errors the calculation of the percent relative
abundance. -

, abundance of X
Relative Abundance = @oundance of X 100% (11.1)
% ¢ abundance of Y 8

For example. the percent relative abundance of m/z 96 (X) relative tQ. m/z 95 (Y) is calculated as follows:

abundance of mjz 96
abundance of miz 95

% Relative Abundance = x 100%

IIL Initial Calibration

Data Review Criteria: All volatile target compounds and sysiem monitoring compounds must have a
Relative Response Factor (RRF) of greater than or equal to 0.05 and a percent relative standard deviation
(%2RSD) of less than or equal to 30%.

Contractual Criteria: The maximum %RSD for volatile compounds is 20.5% and the minimum RRF
criteria vary as specified in the Table A.1 (The volatile compounds listed separately in Table 2 on page 13
are not contractually required to meet a maximum %RSD but do have to meet a contractual minimum
RRF of 0.010). The contractual criteria for an acceptable initial calibration specifies that up to anv 2
volatiie target compounds may fail to meet minimum RRF or maximum %RSD as long as they have RRFs
that are greater than or equal to 0.010, and %RSD of less than or equal t0 40.0%. ’

Table A.1 Minimum RRF Criteria for Volatile Target Compunds

Volatile Minimum
Compound RRF
Bromomethane 0.100
Vinyl chloride 0.100
1,1-Dichloroethene 0.100
1,1-Dichloroethane 0.200
Chloroform 0.200
1,2-Dichloroethane 0.100
1,1,1-Trichlioroethane 0.100
Carbon tetrachloride 0.100
Bromodichloromethane 0.200
cis-1,3-Dichloropropene 0.200
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Table A.1 Minimum RRF Criteria for Volatile Target Compunds (continued)

Volatile Minimum
Compound RRE
Trichloroethene 0.300
Dibromochioromethane 0.100
1,1,2-Trichloroethane 0.100
Benzene 0.500
trans-13-Dichloropropene 0.100
Bromoform 0.100
Tetrachloroethene 0.200
1,1,2,2-Tetrachloroethane 0.500
Toluene 0.400
Chlorobenzene 0.500
Ethylbenzene 0.100
Styrene 0.300
Xylenes (total) 0.300
Bromofluorobenzene 0.200

Initial calibration RRFs and RRF are calculated using equations IIL1 and 1112 |

A, C
s
Y RRF, (111.2)

where: A
RRF; = “i"th Relative Response Factor
= Area of the characteristic ion (EICP) measured
= Concentration
= [nternal standard
= Analyte of interest

Ll S o % §

The %RSD is calculated using equations II1.3 and II1.4.
& (-2 | (11L3)
’ ‘J P2y
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%RSDs 2 x 100 1.4)
P 4

where:
¢ = Standard deviation of 5 relative response factors
X =" Mean of 5 relative response factors

. Continuing Calibration

Data Review Criteria: All compounds must be considered for qualification when the %D exceeds the +
25.0% criterion.

Contratual Criteria: The percent difference (%D) between the initial calibration RRF and the
continuing calibration RRF is + 25% for all compounds listed in Table A.1. The contractual criteria for
an acceptable continuing calibration specifies that up to anv 2 volatile target compounds may fail to meet
minimum RRF or maximum %D as long as they have RRFs that are greater than or equal to 0.010, and
%D of less than or equal t0 40.0%.
Check the continuing calibration RRF calculations for volatile target compounds using equation IIL.1. The
%D between initial calibration RRF and continuing calibration RRF is calculated using equation IV.1.

% D e —L—F x100% (Iv.1)

RRF,

where:
RRF| = average relative tesponse factor from initial calibration.
RRF - = relative response factor from continuing calibration sta..dard.
V1. System Monitoring Compounds

The volatile system monitoring compounds (surrogates) and their contractual recovery limits are listed in
Table A.2.

Table A.2 System Monitoring Compound Contractual Requirements

tem Monitori mpound FRecovery Limits
Water Samples Soil Samples
SMC1 Toluene-dg 88-110 84 - 138
SMC2Z Bromofluorobenzene 86- 115 59-113
SMC3 1.2-Dichloroethane-d, 76 - 114 70 - 121
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Use equation V1.1 to check that the system monitoring compound recoveries were calculated correctly:

Concentration/amount found

% Recovery = Concentrationjamount spiked

x 100% (VLl)

Vil.  Matrix Spikes/Matrix Spike Duplicates

The matrix spike/matrix spike duplicate contractual requirements are listed in Table A.3.

Table A.3 MS/MSD Contractual Requirements

Compound %R - Water %R - Soil RPD - Water RPD - Soil
1,1-Dichloroethene 61 - 145 59-172 <u4 <22
Trichloroethene 71-120 62 - 137 <14 <24
Benzene 76 - 127 66 - 142 <11 =21
Toluene 76 - 125 59-139 <13 <21
Chlorobenzene 75-130 60 - 133 <13 <21

Venry thai the matrix spike recoveries and RPD were calculated correctly using equations VIL1 and VII.2.

% Recovery = -S-S—Rs-;ﬂ x 100% (VILL)

where:

SSR = Spiked sample result
SR = Sample result
SA = Spike added

RPD- —IMSR - MSDR|
172 (MSR + MSDR)

x 100% . (VI1.2)

where:

RPD = Relative percent difference
MSR = Matrix spike recovery
MSDR = Matrix spike duplicate recovery
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Table A4 contains the volatile internal standards and their corresponding target compounds. These
criteria have been established for packed columns only. Specific criteria for capillary columns have not

been included in the SOW at this time.

Table A.4 Internal Standards and Their Corresponding Target Compounds

Bromochloromethane 1,4-Difluorobenzene Chlorobenzene-d
Chloromethane 1,1,1-Trichloroethane 2-Hexanone
Bromomethane Carbon Tetrachloride 4-Methyl-2-Pentanone
Viny! Chloride Bromodichloromethane Tetrachloroethene
Chloroethane Bromoform 1,1,2,2-Tetrachloroethane
Methylene Chloride 1,2-Dichloropropane Toluene

Acetone trans-1.3-Dichloropropene Chlorobenzene

Carbon Disulfide Trichloroethene Ethylbenzene
1.1-Dichloroethene Dibromochloromethane Styrene
1.1-Dichloroethane 1,1,2-Trichloroethane Total Xylenes
1.2-Dichloroethene(total) Benzene Bromofluorobenzene (SMC)
Chloroform cis-1,3-Dichloropropene Toluene-dg (SMC)
1,2-Dichioroethane Bromoform

2-Butanone

1,2-Dichloroethane-d, (SMC)

SMC = System Monitoring Compound

X1 Compound Quantitation and Reported Contract Required Quantitation Limits (CRQLs)

Check the reported positive sample results and quantitation limits with the quantitation lists and

chromatograms using equations X1.1, X1.2, or XL3. Characteristic ions for the volatile target compounds
are contained in Table A.S. Characteristic ions for System Monitoring Compounds and Internal Standards
are contained in Table A.6.

Concentration for waters:

A x L xDf (X1.1)

'L =
ug A, x RRF x V,
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Concentration for low level soils:

(Dry weight basis)
A, x A
- X1.2
ug/ks A.'xRRFxW,xD (X1.2)
Concentration for medium level soils:
(Dry weight basis)
ug/Ks = A, x 1 x V, x 1000 x Df o0

A, xRRF x V, x W, x D

where:

Ax = area of characteristic ion (EICP) for compound being measured

A;, = area of characteristic ion (EICP) for the internai standard

I, = amount of internal standard added (ng)

RRF = daily response factor for compound being measured

V, = volume of water purged (mL)

W, = weight of sample ()

D = (100 - % moisture)/100% - conversion to dry weight

¥, = volume of methanol (mL)¢

V, = volume of extract added (uL) for purging

Df = dilution factor}

V, = volume of the aliquot of the methanol extract (uL) added to reagent water
for purging

This volume is typically 10.0 mL, even though only 1.0 mL is transferred to the vial. See
the SOW for more details.

The dilution factor for analysis of soil/sediment samples for volatiles by the medium level
method is defined as the ratio of the number of microliters (uL) of methanol added to the
reagent water for purging (V,) to the number of microliters of the methanol extract of the
sample contained in volume V,. If no dilution is performed, then the dilution factor
equals 1.0.

The CRQL for a diluted sample should be calculated as follows:

Adjusted CRQL = Non-adjusted CRQL x Sample Dilution Factor (X1.4)
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For example, the adjusted CRQL for a water sample with a 10U non-diluted CRQL and a 1 t0
100 dilution (100.0 dilution factor) would be 1000U, according to the following calculation:

1000U = 10U x 100

The CRQL adjustment for dry weight for a soil sample should be calculated as follows:

Non-adjusted CRQL ,
(100 - %moi.mre) (X1.5)
100

Dry Weight CRQL =

For example, the dry weight CRQL for a soil sample with 8 10U non-adjusted CRQL and a 105
moisture would be 11U, according to the following calculation:

10U
100 - 10
o)

11U =
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Table A.S Characteristic Tons for Volatile Target Compounds

APPENDIX A

Secondary lon(s)
Bromomethane 94 96 ]
Vinyl chloride 62 64 |
Chloroethane 64 66 “
i Methylene chioride 84 49, 51, 86
Acetone 43 58
Carbon disulfide 76 78
1.1-Dichloroethene 96 61,98
H 1,1-Dichloroethane 63 65, 83, 85, 98, 100
1.2-Dichloroethene 9 61, 98 i
‘Chloroform 8 85 u
1.2-Dichloroethane .62 64, 100, 98 g
2-Butanone 43¢ 57
L.1.1-Trichloroethane 97 99, 117, 119
Carbon tetrachloride 117 119, 121
Bromodichloromethane 8 85
11.22-Tetrachlorbethane 83 85, 131, 133, 166 I
1.2-Dichloropzopane 63 65, 114
trans-1,3-Dichloropropene 75 T
Trichloroethene 130 95,97, 132 il
Dibromochloromethane 129 208, 206 “
1,12 Trichloroethane 97 £, 85,99, 132, 134 }
Benzene 78 R ' "
'Lcis-ls-Dichlo_ropropene 75 77 :H
u Bromoform 173 171, 175, 250, 252, 254, 256
I 5 ttavgnane 43 58, 57, 100

o
N

| 4-Methyl-2-pentanone

A8

58, 100
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Table A.S Characteristic lons for Volatile Target Compounds (Continued)

Secondary:lon(s)
129, 131, 166

Primary lon*

Temchloroexhcne

_J_'gluene 91 N
Chiorobenzene 112 114
Ethyl benzene 106 91
Styrene 104 78, 103

Total XVlens 91

ve While m/z 43 is used for quantitation of 2-Butanone, m/z 72 must be present for positive
identification.

¢ The primary ion should be used unless interferences are preseat, in which case, a secondary ion
may be used.

Table A.6 Characteristic Ions for System Monitoring Compounds and Internal Sundards

for Volatile Organic Compounds
Pmnary lon Secondary Ion(s)

SYSTI:M MON'TORING COMPOUNDS
+-Brumefivorobenzene : 95 174, 176
1.2-Dichloroethane-d, . 65 | 102 |
Toluene-de - 98 70, 100
INTERNAL STANDARDS
Bromochlcromethane 128 49, 130. 51
1,4-Difluorobenzene 114 63, 88
Chiorobenzene-ds ’ 82, 119

A9 DRAFT 12/90
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APPENDIX A
MULTI-MEDIA, MULTI.CONCENTRATION

CONTRACTUAL REQUIREMENTS AND EQUATIONS FOR SEMIVOLATILE DATA REVIEW
1L GCMS Instrument Performance Check

Use equation I1.1 to verify that the laboratory has not made errors in the calculation of the percent
relative abundance. '

For example, the percent relative abundance of m/z 443 (X) relative to m/z 442 (Y) is calculated as follows:

, o Sbundance of mjz 443
% Relative Abundance e of miz 442 x 100%

I11. Initial Calibration

Data Review Criteria: All semivolatile target compounds and surrogates must have a Relative Response
Factor (RRF) of greater than or equal to 0.05 and a percent relative standard deviation (%RSD) of less
than or equal t0 30%.

Contractusl Criteria: The maximum %RSD for most semivolatile compounds is 20.5% and the minimum
RREF criteria vary as specified in Table A7 (The semivolatile compounds listed separately in Table 4 on
page 52 are not contractually required to meet a maximum %RSD but do have to meet a contractual
minimum RRF of 0.010). The contractual criteria for an acceptable initial calibration specifies that up to
any 4 semivolatile target compounds may fail to meet minimum RRF or maximum %RSD as long as theyv
have RRFs that are greater than or equal to 0.010, and %RSD of less than or equal to 40.0%.

Table A.7 Minimum RRF Criteria for Semivolatile Target Compounds

Semivolatile Minimom
Compounds RRF
Phenol 0.800
bis(-2-Chloroethyl)ether 0.700
2-Chlorophenol 0.800
1,3-Dichlorobenzene 0.600
1,4-Dichlorobenzene 0.500
1,2-Dichlorobenzene 0.400
2-Methylphenol 0.700
4-Methylphenol 0.600
N-Nitroso-di-propylamine 0.500
Hexachioroethane 0.300
Nitrobenzene 0.200
Isophorone 0.400
2-Nitrophenol 0.100
2,4-Dimethylphenol 0.200

bis(-2-Chloroethoxy)methane  0.300

A-10 DRAFT 12/90
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Semivolatile
Compounds

2.4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloro-3-methylphenol
2-Methylnaphthalene

2,4,6-Trichlorophenol
2,4.5-Trichiorophenot
2-Chloronaphthalene
Acenaphthylene
2,6-Dinitrotoluene

Acenaphthene
Dibenzofuran
2.4-Dinitrotoluene
4-Chlorophenyl-phenylether
Fluorene

4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Fluoranthene
Pyrene
Benzo(a)anthracene

Chrysene
Benzo(b)fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Nitrobenzene-dg
2-Fluorobiphenyl
Terphenyl-d,
Phenol-ds
2-Fluorophenol

2-Chiorophenol-d
12-Dichiorobenzene-d,

A-11

Minimum
RRFE

0.200
0.200
0.700
0.200
0.400

0.200
0.200
0.800
1.300
0.200

APPENDIX A

Table A.7 Minimum RRF Criteria for Semivolatile Target Compounds (Continued)
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Initial calibration RRF and RRF are calculated using equations IIL.1 and I11.2; %RSD is calculated
using equations [I1.3 and IIL.4.

Iv. Continuing Calibration

Data Review Criteria: All semivolatile target compounds should meet a %D criterion of + 25%.

Contractual Criteria: The percent difference (%D) between the initial calibration RRF and the
continuing calibration RRF is + 25.0% for the compounds listed in Table A.4. The contractual criteria
for an acceptable continuing calibration specifies that up to any 4 semivolatile target compounds may fail
10 meet minimum RRF or maximum %D as long as they have RRFs that are greater than or equal to
0.010, and %D of less than or equal to 40.0%.

Check the continuing calibration RRF calculations for semivolatile target compounds using equation IIL1,
and evaluate the %D between initial calibration RRF and continuing calibration RRF using equation
IvV.L.

VI Surrogate Spikes
The semivolatile surrogate compounds and their contractual recovery limits are listed in Table A.8.

Tabie A.8 Semivolatile Surrogate Requirements

Surrogate ‘ ZRecovery Limits
Water Samples Soil Samples
S1 Nitrobenzene-d¢ 35-114 23 -120
S2 2-Fluorobiphenyl 43 - 116 30 - 115
S3 Terphenyl-d,, 33-141 18 - 137
S4 Phenol-d¢ 10- 110 : © 244113
S5 2-Fluorophenol 21-110 25 -121
$6 2,4.6-Tribromophenol 10 - 123 19 - 122
$7 2-Chlorophenol-d, 33-110° 20 - 130°
$8 1, 2-Dichlorobenzene-d, 16 - 110° 20 - 130°

* Advisory limits
Use equation V1.1 to verify that the surrogate recoveries were calculated correctly.
VII.  Matrix Spikes/Matrix Spike Duplicates
-The lhatrix spike/matrix spike duplicate contractual requirements are listed in Table A.9.
Verify that the matrix spike recoveries and RPD were calculated correctly using equations VIL1 and VIL.2.

IX. Internal Standards

Tahle A 10 enntaine the semivolatile internal standards and their corresponding target compounds.

A-12 DRAFT 12/90
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Table A.9 Semivolatile MS/MSD Contractual Requirements

Compound %R -Water %R-Soil  RPD-Water RPD-Soil
Phenol 12- 110 26-90 <42 L35
2.Chlorophenol 21-123 25-102 <40 <50
1.4-Dichlorobenzene 36-97 28-104 <28 <27
N-Nitroso-di-n-propylamine 41-116 41 - 126 <38 <38
1,2,4-Trichlorobenzene 39-98 38-107 <28 £
4-Chloro-3-methylphenol 23-97 26-103 242 <33
Acenaphthene 46 - 118 31-137 <3l <19
4-Nitrophenol 10- 80 11-114 < 50 <350
2.4-Dinitrotoluene 24 - 96 28 -89 <38 < 47
Pentachlorophenol 9-103 17- 109 <50 <47
Pyrene 26 - 127 35-142 <31 <36
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APPENDIX A

Table A.10 Semivolatile Internal Standards and Their Corresponding Target Compounds

1,4-Dichlorobenzene-d, Naphthalene-dg Acenaphthene-d,,
Phenol Nitrobenzene Hexachlorocyclopentadiene
bis(2-Chloroethyl)ether Isophorone 2,4,6-Trichlorophenol
2-Chlorophenol 2-Nitrophenol 2,4,5-Trichlorophenol
13-Dichiorobenzene 2,4-Dimethylphenol 2-Chioronaphthaiene
i.4-Dichlorobenzene bis(2-Chloroethoxy)methane  2-Nitroaniline
1,2-Dichlorobenzene 2,4-Dichlorophenol Dimethyl phthalate
2-Methylphenol 1,2.4-Trichlorobenzene Acenaphthylene
2.2'-oxybis-(1-Chloropropane)  Naphthalene 3-Nitroaniline
4-Methylphenol 4-Chloroaniline Acenaphthene
N-Nitroso-Di-n-propylamine ~ Hexachiorobutadiene 2,4-Dinitrophenol
Hexachloroethane 4-Chloro-3-methylphenol 4-Nitrophenol
2-Fluorophenol (surr) 2-Methyinaphthalene Dibenzofuran
Phenol-d (surr) Nitrobenzene-d (surr) 2.4-Dinitrotoluene
2-Chlorobenzene-d, (surr) 2.6-Dinitrotoluene
1,2-Dichlorobenzene-d, (surr) Diethyl phthalate

4-Chlorophenyl-phenyl ether
Fluorene

4-Nitroaniline
2-Fluorodiphenyl (surr)
2,4,6-Tribromophenol (surr)

Phenanthrene-d,, Chrysene<d,, Perylene-d,,
4,£-Dinitro-2-methylphenol Pyrene Di-n-octyl phthalate
N-Nitrosodiphenylamine Butylbenzyl phthalate Benzo(b)fluoranthene
4-Bromopheny! phenyl ether 3,3"-Dichlorobenzidine Benzo(k)fluoranthene
Hexachlorobenzene Benzo(a)anthracene Benzo(a)pyrene
Pentachlorophenol bis(2-Ethylhexyl)phthalate Indeno(1.2.3-cd)pvrene
Phenanthrene Chrysene Dibenz(a,h)anthracene
Carbazole Terphenyl-d,, (surr) Benzo(g,h.i)perylene
Anthracene _
Di-n-butyl phthalate
Fluoranthene
sufr = surrogate compound
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X1 Compound Quantitation and Reported Contract Required Quantitation Limits (CRQLs)

Check the reported positive sample re tlts and quantitation limits with the quantitation lists and
chromatograms using equations X1.6, X1.7, or X1.8. Equation X1.4 should be used to adjust the CRQL for
a diluted sample, and equation X1.5 should be used to adjust the CRQL for & soil sample. Characteristic
ions for semivolatile target compounds are contained in Table A.11. Characteristic ions for semivolatile
surrogates and internal standards are contained in Table A.12. Characteristic ions for pesticides and
Aroclors are contained in Table A13.

Corncentration for waters:

ugllL = A, x1 xV xDf » (XL6)
A, x RRF x V, x V,

Concentration for soilssediments:
(Dry yveight basis)

A, xI1, xV, xDf
= X1.7
ug/Ks A, xRRF x V, x W, x D ( )

where:

Ax = area of characteristic ion (EICP) for compound being measured
A, = area of characteristic ion (EICP) for the internal standard

I, = amount of internal standard added (ng)

RRF = daily relative response factor for compound bemg measured
V, = volume of water extracted (mL)

V; = volume of extract injected (uL)

V, = volume of concentrated extract (uL)

Df = dilution factort

D = (100 - % moisture)/100% - conversion to dry weight

W, = weight of sample (g)

t The dilution factor fét analysis of water samples for semivolatiles by the method specified
in SOW OLMO01.0 is calculated using equation XI.8. If no dilution is performed, then the
dilution factor equals 1.0.

Df = ul of the most concentated extract used + ul of clean solven: (X1.8)
ul of the most concentrated extract used
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Table A.11 Characteristic lons for Semivolatile Target Compounds
Analvte Primary lon Secondary lon(s)
Phenol 94 65,66
bis(2-Chloroethyl)ether 93 63, 95
2-Chlorophenol 128 64, 130
13-Dichlorobenzene 146 148, 113
1,4-Dichlorobenzene 146 148, 113
1.2-Dichlorobenzene 146 148, 113
2-Methylphenol 108 107 |
2.2'-oxybis(1-Chloropropane) 45 ™ "
4-Methylphenol 108 107 "
N-Nitroso-di-propylamine 70 42, 101, 130 l
Hexachloroethane 117 201, 199
Nitrobenzene 7 123, 65
Isophorone 82 95, 138
2-Nitrophenol 139 65, 109 f
2.4-Dimethviphenol 107 121, 122
bis(2-Chioroethoxy)methane 93 95, 123 "
2.4-Dichlorophenol 162 164, 98 “
1.2.4-Trichlorobenzene 180 182. 145 ||
Naphthalene 128 129,127 |
4-Chloroaniline 127 129
Hexachlorobutadiene 225 223, 227 “
4-.Chloro-3-methyiphenol 107 144, 142 “
2-Methylnaphthalene 142 141 _"
lexachlorocyclopentadiene 237 235, 272
2.4,6-Trichlorophenol 196 198, 200 "
§ «4.3-incpicrophenol 196 198, 200 "
| 2-.Chloronaphthalene 162 )

164, 127
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Table A.11 Characteristic lons for Semivolatile Target Compounds (Continued)

| 2-Nitroaniline 65 92, 138
| Dimethyl phthalate 163 194, 164 "
| Acenaphthylene 152 151, 153
ﬂ 3-Nitroaniline ’ 138 108, 92
H Acenaphthene 153 152, 154
2.4-Dinitrophenol 184 63, 154
4-Nitrophenol 109 139,65 I
Dibenzofuran 168 139 “
2,4-Dinitrotoluene 165 . 63, 182 "
|| 2.6-Dinitrotoluene 165 89, 121
“ Diethylphthalate 149 177, 150 N
ﬂ 4-Chlorophenyl-phenylether 204 206, 141
" Fluorene 166 165, 167 "
“ 4-Nitroaniline 138 92. 108
4 6-Dinitro-2-methylphenol 198 182, 77
N-Nitrosodiphenylamine 169 o 168, 167
4-Bromophenyl-phenylether 248 250, 141 “
Hexachlorobenzene 284 142, 249
Pentachlorophenol 266 264, 268
Phenanthrene : 178 ) 179, 176
Anthracene . 178 179, 176
Carbazole 167 | 166, 139
H Di-n-butylphthalate 149 150, 104
Fluoranthene 202 101, 100
Pyrene 202 101, 100
Butylbenzylphthalate 149 91, 206
! 3.3’-Dict£9robcnzidine 254, 126
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Table A.11 Characteristic ions for Semivolatile Target Compounds (Continued)

| Benz(a)anthracene 228 229, 226
| bis(2-Ethylhexyl)phthalate 149 167, 279 4’
| Chrysene 228 226, 229

| Di-n-Ocryi phthalate 149 -
Bénzo(b)ﬂuoramhene 252 253, 125

Benzo(k)fluoranthene / 252 253, 125

Benzo(a)pyrene 252 253, 125

Indeno(1,2.3-cd)pyrene 276 138, 227

Dibenz(a.h)anthracene 278 139,279 - |

Benzo(g.h.i)perylene
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Table A.12 Characteristic Ions for Semivolatile Surrogates and Internal Standards

lr 2-Fluorophenol 112 - 64 %
II 2.4.6-Tribromophenol - 330 332, 141 -
" Nitrobenzene-d, 82 128,54 ~ ]
" 2-Fluorobiphenyl ’ 172 17
Terphenyl 244 122, 212
2-Chlorophenol-d, 132 68, 134
1,2-Dichlorobenzene-d, . 152 115, 150
INTERNAL STANDARDS
14-Dichlorobenzene-d, 152 115
Naphthalene-dy _ 136 68 N
Acenapthene-d,, 164 ‘ 162, 160
Phenanthreae-d,, 188 94, 80 4'
Chrysene-d,. 240 ’ 120, 236 —“
i] Pervlene-d,, ‘
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Table A.13 Characteristic Ions for Pesticides/Arociors

Primary Ion

Secondary lon(s)

181, 109

beta-BHC 181 183. 109

delta-BHC 183 181, 109

gamma-BHC (Lindane) 183 181. 109

Heptachlor 100 272.274

Aldrin 66 263. 220

Heptachlor epoxide 353 355, 351

Endosulfan | 195 339, 341

Dieldrin 79 263, 279"

44'-DDE 246 248, 176 _

Endrin 263 82, 81 _ 1'

Endrin ketone 317 67, 319

Endrin aldehyde 67 250. 345

Endosulfan I1 337 339, 341

1.4'.DDD 235 237. 165

Endosuifan sulfate 272 387, 422

44-DDT 235 237, 165

Methoxvchilor 227 28

Chlordanc (alpha and/or gamma) 373 375.377

Toxaphene 159 231, 233

Arochlor-1016 222 260. 292

Arochlor-1221 190 222, 260 f

Arochior-1232 190 222, 260 ||

Arochlor-1242 222 256, 292 “

Arcchlor-1248 292 362, 326 J
| Asounior-125 29 362, 326 |
| Arochlor-1260 360
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Calibration standards are prepared at a minimum of five concentration
levels (20, 50, 80, 120 and 160 total ng). Eight compounds listed below require
only a four-point initial calibration at 50, 80, 120 and 160 total ng.

2,4 - Dinitro phenol 4 - Nitroaniline
2,3,4 - Trichlorophenol 4 - Nitrophenol
2 - Nitroaniline 4,6 - Dinitro-2-methylphenol
3 - Nitroaniline Pentachlorophenol
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1.0

2.0

3,0
3.1
3.1.1

3.1.2

ORGANIC. DATA VmDATION REPORT PREPARATION

Purpose

The purpose of this procedure is to establish a standard procedure for
organic data validation report preparation following USEPA Region III
approved protocol.

Discussion

Following completion of data review and validation, the data reviewer is
responsible for compiling review notes into a standardized report format.
The procedure outlined in the following pages presents guidelines to follow
vhen preparing the data validation report.

Procedure

a alida tive

Header Information - The beginning of the organic data validation
narrative has an established format, which closely follows a standard
memo format. The following information must be included in the
header:

DATE: (The date the report is submitted)

SUBJECT: Organic Data Validation for Case No.

FROM: Name
Organic Data Reviewer

TO: Name
EPA Remedial Project Manager

THRU: Name
Manager or Supervisor (if applicable)

Overview - The first text portion of the narrative report is an
overview of the data summary package, which includes the following
information: ,

A) The case number;

B) The number and matrix of samples analyzed;

C) The analytes for which the samples were analyzed;

D) The 1laboratory code or laboratory name (if code is not
available) of the analytical laboratory;

E) A summary of blanks, field duplicate, and any other QC samples
collected during sampling; and,



3.1.
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F) A statement indicating whether the samples were analyzed as a
Routine Analytical Service (RAS) or Special Analytical Service
(SAS) case.

This information is to be presented in paragraph form rather than a
tabulated list.

Summary - The second section of the data validation narrative is a
brief summary of the acceptability of the data presented in the data
summary package. The only concerns noted here are for data which have
been invalidated (qualified "R") due to calibration outliers (the most
common problem), or other extreme QC outliers.

Major Problems - Following the summary information presented in the
beginning of the narrative report, any problems associated with the
case are explained in detail, in order of importance. The first of
these three sections is Major Problems, which deals with data that
have been invalidated (qualified "R"). This portion of the report
is the detailed explanation of the summary section of the narrative
report. All data which have been invalidated must be mentioned in
this section, with specific mention as to which samples have been -
affected by the problem, and any remedial action performed by the
laboratory.

Minor Problems - The next section of the narrative report, following
the summary information, is the Minor Problems section. This portion
of the report explains in detail the data which have been qualified
as biased (L, UL, or K) or estimated (J or UJ). All data which have
been qualified must be mentioned in this section with specific
discussion pertaining as to which samples have been affected by the
problem, and any remedial action performed by the laboratory. One
exception to this rule is the listing of blank contaminants in the
Notes section rather than the Minor Problems section of the report.

Notes - The next section of the narrative report following the summary
information, is the Notes section. This portion of the report is a
detailed explanation of any QC criteria or analytical problems that
did not cause data to be qualified. Some examples of information to
be included in this section are maximum concentrations of blank
contaminants, spectra that were not confirmable, tentatively
identified compounds (TIC’s) that have been identified as blank
contaminants or target compounds from another fraction, MS/MSD non-
spiked compounds reported for the various fractions and precision
estimates (table format), field duplicate analysis results and
precision estimates (table format), and QC outliers that have not
caused any data to be qualified (particularly for the pesticide/PCB

target compounds).

At the end of the narrative report, a paragraph must be included
stating the criteria by which the data were reviewed (most commonly
the Functional Guidelines for Evaluating Organic Analyses with
#~difirotions for use within USEPA Region III). This paragraph must
also state that the text of the report addresses only those problems
affecting usability.



3.2 Appendices

3.2.1 The final section of the report is a listing of the appendices attached
to the data validation report.
Following is the standard format for a RAS full organic data validstion

report:

Appendix A - Glossary of Data Qualifiers (see note A)

Appendix B - Data Summary Forms (see Note B). These include:
(a)All positive results for target compounds with qualifier codes
vhere applicable.
(b) All unusable detection limits (qualified "R%).

Appendix C - Results as Reported by the Laboratory for All Target

Appendix D

Compounds (see note C)

Reviewed and Corrected Tentatively Identified Compounds
(see note D)

Appendix E - Organic Regional Data Assessment Summary (see Note E)

Support Documentation (see note F)

Appendix F -
NOTES:
(A) This glossary lists the qualifiers applied to data presented

(B)

©)

(D)

(E)

(F)

on the data summary forms. This is a stock form, and nrust not
be changed from report to report. An example is included as
Attachment D,

Examples of the data summary forms have been included as
Attachments E. Refer to Section 3.4 for instructions.

Appendix C contains a copy of all laboratory generated Form
I's upon which the results of target compound analyses have
been reported. If any corrections are to be made to these
forms, both a copy of the un-corrected and the corrected form
must be included.

Appendix D contains a copy of all laboratory generated Form
I's upon which the results of the library search for
tentatively identified compounds (TIC’s) have been reported.

Corrections can be made directly on these forms and only the
corrected form must be included in the report.

An example of the ORDAS has been included as Attachment A.-
Refer to Section 3.5 for instructions.

The support documentation for the data validation report
includes, but is not limited to: tables, shipping logs.
chain-of-custody forms, analytical laboratory narratives, QC
summary forms such as Form II (surrogate recoveries), or Form
II1 (MS/MSD) results) upon which QC outliers have been



3.3

3.3.1

3.3.2

reported, calibration summary forms (including Table I; sece
Attachment B and C), telephone logs, and Form I's for blank
and MS/MSD analyses. The documentation included in Appendix
F must support all concerns addressed in the data valllacicn
narrative and on the ORDAS.

Repoxt Information Forms

Data Validation Evaluation Checklist (for CLP data only) - This form
(Attachment F) consists of one page, and is included at the front of
the data validation report package submitted to EPA. The header
information is filled out by the data reviewer. The EPA Task Monitor
fills out the remainder of the form during oversight. The following
information is required for the header:

A) Case or SAS Number B) Site Name

*C) Assignment (TID) Number *D) Task Number
E) Revision Number F) Analysis Type
G) Reviewer H) Contractor
I) SOW Number ‘ J) Analytical Lab
K) Phone Log Information L) Date of Report
Request and Receipt Submission
Dates
*M) EPA DPO N) EPA RPM
0) Number of hours consumed P) Number of Samples

Q) Other Persons to Whom the Data Validation Report is to be Sent

*1f applicable

As with the previous form, most of this information can be found on
the assignment sheet for the case, or is specific for the report being
generated. The revision number must be supplied by the data
validator. This form is not included in the package distributed to
the various data users.

Data Validation Report Transmittal Memo - This form (Attachment G)
is the cover memo and is included as a cover page for the data
validation report distributed to the various data users. 1In the
data validation package sent to EPA for oversight, it should be
included following the Data Validation Evaluation Checklist, and
preceding the data validation narrative. The following information
is required for this form:

A) The contract under which the data validation was performed
B) Case Number C) Site Name

D) Analytical Laboratory E) Reviewer

F) Regional TPO and Region Number

Again, most of this information can be found on the assignment sheet
for the case, or is specific for the report being generated. The name
and Region of the TPO can be determined from the location of the
analytical laboratory.



3.4 Organic Data Summary Forms

3.4.1

3.4.2

Obtain the appropriate copy of the Organic Data Summary Forms
(Attachment E) for the data set being reported.

Complete the header information for each Data Summary Form, noting
the following information:

A) Site Name - enter entire Site Name.

B) Case # - enter Case Number (or other identification of data
set).

C) Sampling Date(s) - enter the sampling dates for all samples
listed on the form.

D) Sample No. - enter the sample number.

E) Dilution Factor - enter the multiplier value that when
multiplied by the CRQL listed on the data summary form (and %
moisture for soils) will equal those CRQL values listed on the
Form I for that sample. If necessary, report to one decimal
place.

F) Location - enter the sample location number or station number
from chain-of-custody form; also include any QC identification,
such as filed blank, field duplicate, etc.

G) Sample Results - in the first column for each sample list the
reported result across from the associated compound; in the
second column enter the appropriate data qualifier, if
applicable.

H) Page ___ of __ - enter the page number along with the total
number of data summary forms submitted in the report.

Enter each sample in a separate block. In the case of re-analysis
or dilutions, only one set of results are entered on the data summary
forms. For re-analysis results, the reviewer should take into account
all QC related problems and report the best results. For samples that
have values that exceed the calibration range and were subsequently
diluted, results from the un-diluted sample are entered for those
compounds that were within the calibration range. For those analytes
that were outside the calibration range, results from the diluted
analysis are to be entered. Professional judgement by the reviewer
is need to determine which results should be reported on the data
summary and will vary depending on the data set.

3.5 Organic Regional Data Assessment Summary '(For CLP Data Only)

Obtain a copy of the Organic Regional Data Assessment Summary (GRDAS)
data validation summary form (Attachment A) in either hard-copy or
electronic foruat for each matrix of samples that have been reported.



3.5.3

Complete the header information for each ORDAS form, noting the
following information:

A) Case Number - from the data summary form.
B) Laboratory - use the laboratory code from the Form I's.

C) SDG Number from the Form I's;

D) Data User the Regional Technical Project Officer (TPO),
determined by the location of the laboratory.
For a laboratory located in Region IV, the Region
IV TPO should be entered here, despite the data

package being reported for Region III.

E) sow - the date of the Statement of Work (SOW) by which
the samples were analyzed. The SOW is often
identified in the analytical narrative, or on the
CLP summary forms included with the data package.
For Special Analytical Services (SAS) cases, the
SOW used is often referred to in the SAS request.

F) Review - the last calendar day that any review was performed
Completion on the data package.
Date
G) No. of - the number of samples of a specific matrix included
Samples in the case. One ORDAS page can be used to report
results from more than one sample deliver group
(SDG), but only one matrix per page is allowed.
H) Matrix - the matrix of the samples reported on this ORDAS

page. As noted above, only one matrix per page
is allowed, regardless of the number of samples
reported.

I) Reviewer name of reviewer who performed the data validation

and name of affiliated company.

J)  Region name of Region in which laboratory analysis

occurred.

 Enter the appropriate code for each of the Quality Control (QC)

concerns listed on the ORDAS for each group of analytes (volatiles,
semivolatiles, pesticide/PCB’s, or other). These codes must be taken
from the following list, and are used to indicate how much data has
been affected by each QC concern. If an action item exists for one
or more of the QC concerns, the "A" code should be used in conjunction
with one of the other codes as noted below:

0 « No problems or minor problems that do not affect data usability.

X = No more than about 5% of the data points are qualified as either
estimated or usable.



3.5.4

M = More than gbout 5% of the data points are qualified as estimated.
Z = More than gbout 5% of the data points are qualified as unusable.

A = TPO action requested; use in conjunction with one of the above
codes.

‘The number of data points affected for each of the QC concerns can

be determined from the various notes and summary tables prepared
during the course of data review and validation.

While determining how many data points have been affected for each
of the QC concerns, a short descriptive comment for each group of QC
outliers is written. These comments will be included on pages
following the ORDAS, and address outliers for both technical quality
and contractual compliance. The following QC concerns are examined
during data validation, and should be addressed by notes taken during
the data review:

A) Holding Times - Holding times for the extraction and/or
analysis of the various analytes must meet the limits
established by the SOW or SAS. If the initial extraction or
analysis for a sample is not within the established limit, it
must be noted as an action item on the ORDAS. If a sample has
been re-extracted or re-analyzed outside of the holding time
limits due to QC problems or required dilutions, it is not
noted as an action item. All holding time outliers should be
mentioned in an FYI comment, even if the criteria excepting
them from TPO action or data qualification have been met.

B)  GC/MS Tune - For the volatile and semivolatile analyte groups,
confirm that the GC/MS tuning analysis has been run
successfully at the beginning of each analytical sequence, and
that all samples and QC analyses associated with each
analytical sequence have been performed within twelve (12)
hours of the tuning analysis. If these criteria have not been
met, and the associated samples have not been successfully re-
analyzed, the problem should be noted as an action item on the
ORDAS. All GC/MS tuning outliers should be mentioned in an
FYI comment, even if the criteria excepting them from TPO
action or dat:a qualification have been met.

GC Performance - For the pesticide/PCB analyte group, several
QC concerns must be examined, as follows:

1. Confirm that the retention time for 4,4’-DDT is greater
than twelve minutes (>12 minutes) for packed columns,
with the exception of OV-1 or OV-101 columns. This
retention time limitation helps to insure that acceptable
peak separation is achieved.

2. Confirm that the retention times of the calibration
standard compounds are within the windows established
by the laboratory, as noted on the Form IX's.



©)

Confirm that endrin and/or 4,4'-DDT breakdown are less
than or equal to twenty percent (< 208).

Confirm that the dibutylchlorendate (DBC) retention time
shift for each sample is within the acceptable range for
the type of column used. The criteria currently accepted
are 2.0% for packed columns, 0.3%8 for narrow-bore
capillary columns (I.D. < 0.32 mm), and 1.5% for wide-
bore capillary columns (I.D. 2 0.32 mm).

If these criteria have not been met, and the associated samples
have not been successfully re-analyzed, the problem should be
noted as an action item on the ORDAS. All GC/MS tuning
outliers should be mentioned in an FYI comment, even if the
criteria excepting them from TPO action or data qualification
have been met. ' ‘

Initial Calibration -

1.

For the volatile and semivolatile compound groups, the
average response factors for the SPCC's (System
Performance Check Compounds) must be greater than or
equal to the criteria noted on the initial calibration
summary forms (Form VI). Also, the percent relative
standard deviation (%RSD) values for the CCC's
(Calibration Check Compounds) must be less than or equal
to thirty percent (< 30%) as noted on the initial
calibration summary forms (Form VI). If these criteria
have not been met, and the associated samples have not
been successfully re-analyzed, the problem should be
noted as an action item on the ORDAS. Any non SPCC or
CCC calibration outliers (average response factor less
than five hundredths (< 0.05) or & RSD value greater than
thirty percent (> 30%) should be mentioned in an FYI
comment. A summary of all outliers is included in the
support documentation in tabular format as "Table I",
(Examples of the Table I forms have been included with
this SOP as Attachments B through C.) Also, included
in the support documentation should be all Form VI's
included as part of the data summary package, with the
samples and/or QC analyses (if any) quantitated from the
particular initial calibration noted on the form by the
reviewer. The associated samples for each calibration
are listed on the associated Form V for each calibration.
If a continuing calibration has been run between the
initial calibration and sample analysis, no sample ID'’s
need to be included on the Form VI'’s. ”

For the pesticide/PCB compound group, the $RSD values
for aldrin, endrin, 4,4’-DDT, and dibutylchlorendate
(DBC) must not exceed ten (10%) percent. If the 10%
limit is exceeded, a three point calibration curve must
be used to quantitate these compounds if detected in the
samples. Also, if toxaphene is to be quantitated in the



samples, a three point calibration is required. If the
$RSD for 4,4'-DDT is greater than the 10% limit, three
point calibration curves must be used for the
quantitation of 4,4'-DDT and 4,4'-DDE as well as 4,4'-
DDT, as mentioned above. If these criteria have not been
met, and the associated samples have not been
successfully re-analyzed, the problem should be noted
as an action item on the ORDAS. All calibration outliers
should be mentioned in an FYI comment, even if the
criteria excepting them from TPO action or data
qualification have been met.

D) Continuing Calibration -

1.

For the volatile and semivolatile compound groups, the
relative response factors for the SPCC’s (System
Performance Check Compounds) must be greater than or
equal to the criteria noted on the continuing calibration
summary forms (Form VII). Also, the percent difference
(3D) values for the CCC’'s (Calibration Check Compounds)
must be less than or equal to twenty-five percent (< 25%)
as noted on the continuing calibration summary forms
(Form VII). If these criteria have not been met, and
the associated samples have not been successfully re-
analyzed, the problem should be noted as an action item
on the ORDAS. Any non SPCC or CCC calibration outliers
(average response factor less than five hundredths (<
0.05) or %D value greater than twenty-five percent (>
25%) should be mentioned in an FYI comment. A summary
of all outliers is included in the support documentation
in tabular format as "Table I". Also included in the
support documentation should be all Form VII's included
as part of the data summary package, with the samples
and/or QC analyses (if any) quantitated from the
particular continuing calibration noted on the form by
the reviewer, The associated samples for each
calibration are listed on the associated Form V for each
calibration.

For the pesticide/PCB compound group, the $RSD values
for aldrin, endrin, 4, 4'-DDT, and dibutylchlorendate
(DBC) must not exceed ten (10%) percent. If the 10%
limit is exceeded, a three point calibration curve must
be used to quantitate these compounds if detected in the
samples. Also, if toxaphene is to be quantitated in the
samples, a three point calibration is required. If the
$RSD for a 4,4'-DDT is greater than the 10% limit, three
point calibration curves must be wused for the
quantitation of 4,4'-DDD and 4,4'-DDE as well as 4,4'-
DDT, as mentioned above. If these criteria have not been
met, and the associated samples have not been
successfully re-analyzed, the problem should be noted
as an action item on the ORDAS. All calibration outliers
should be mentioned in an FYI comment, even if the



E)

F)

G

k)

criteria excepting them from TPO action or data
qualification have been met.

Field Blanks - Field blanks are not required by the SOW, but
are often run as an additional QC requirement. If no field
blank has been collected for a group of samples, it should be
noted on the ORDAS with the "F" flag. Trip blanks are often
collected for volatile analysis only, and do not apply for the
semivolatile or pesticide/PCB analyses. As noted above, any
fraction for which a field blank has not been collected is to
be flagged "F" on the ORDAS. If any blank contaminants are
present in the field blanks, they should be mentioned in an
FYE comment, even if the criteria excepting them from data
qualification have been met.

Lab Blanks - Any laboratory (method) blanks associated with
a group of samples must meet the following criteria:

1, The volatile and semivolatile blanks must not have any:
"common laboratory contaminants" (methylene chloride,
acetone, toluene, 2-butanone, or common phthalate esters)
present at concentrations greater than five time (>5X)
the contract required quantitation limit (CRQL), or any
other target compounds present at concentrations greater
than the CRQL.

2. The pesticide/PCB blanks must not have any target
compounds present at concentrations greater than the
CRQL.

If these criteria have not been met, and the associated samples
have not been successfully re-extracted and/or re-analyzed,
the problem should be noted as an action item on the ORDAS.
All blank contaminants should be mentioned in an FYI comment,
even if the criteria excepting them from TPO action or data
qualification have been met.

Surrogate recoveries for each sample and QC analysis must be
within the limits established by the SOW or SAS, or must be
re-extracted and/or re-analyzed in order to confirm matrix
effect as the reason for non-compliance. If a sample or QC
analysis with surrogate outliers has not been re-extracted
and/or re-analyzed it must be noted as an action item on the
ORDAS. 1If a sample has been analyzed as a matrix spike and
matrix spike duplicate (MS/MSD) in addition to the initial
analysis, then no re-analysis 1s required for surrogate
outliers. All surrogate outliers should be mentioned in an
FYI comment, even if the criteria excepting them from TPO
action or data qualification have been met.

Matrix Spike/Duplicates - Matrix spikes and matrix spike
duplicates (MS/MSD’s) must be analyzed at a frequency following
one or more of the following criteria, whichever is more
frequent:



I)

J)

K)

- 1. One set (MS and MSD) per each case of field samples, per

matrix.

2. One set per each fwenty (20) field samples in a case,
per matrix.

3. One set per each group of samples of a similar
concentration level (soils only).

4. One set per each fourteen (14) days period during which
samples were received for a sample delivery group (DSG),
beginning with the verified time of sample receipt (VISR)
of the first sample received for that SDG, per matrix.

If MS/MSD analyses have not been performed at the required
frequency, it should be noted on the ORDAS as an action item.
Also, if a blank sample was used for the MS/MSD analyses, an
FYI comment should be made. 1In addition, all MS/MSD spike
recovery and RPD value outliers should be mentioned in an FYI
comment.

Regional QC - Regional QC samples are sometimes included in
regular analytical services (RAS), and special analytical
services (SAS) cases as a check on alnalytical performance.
If no regional QC sample has been included for a case, it must
be noted by the "F" flag on the ORDAS. If a regional QC sample
is required for the case, but has not been analyzed, it must
be noted as an action item on the ORDAS. All regional QC
outliers should be mentioned in an FYI comment, even if the
criteria excepting them from TPO action or data qualification
have been met.

Internal Standards - Internal standard (IS) recoveries and
retention times must be within the QC limits for all volatile
and semivolatile sample and QC analyses. If the QC criteria
are not met, a re-analysis must be performed to confirm matrix
effect. The current QC criteria for volatile and semivolatile
internal standards are IS recoveries greater than or equal to
one half, and less than or equal to twice (21/2X and <2X) the
reference IS recoveries; and retention times less than or equal
to thirty seconds (<30 seconds) difference as compared with
the reference IS retention times. If one or more of the
internal standards for a sample or QC analysis do not meet the
QC criteria, and have not been re-analyzed, it must be noted
as an action item on the ORDAS. All internal standard recovery
or retention time outliers should be mentioned in an FYI
comment, even if the criteria excepting them from TPO action
or data qualification have been met.

Compound Identification -
1) Volatile and semivolatile target compound list (TCL)

compounds must have retention times within &+ 0.06 units
of the relative retention time established during



instrument calibration. Also, the mass spectra for the
volatile and semivolatile target compounds must closely
match the library reference spectra, as outlined in the
National Functional Guidelines for Organic Data
Validation, as modified for use in Region III. In cases
where these criteria have not been met, an FYI comment
must be included in the notes associated with the ORDAS.
If the samples have been re-extracted or re-analyzed with
acceptable results, the first set of data can be
disregarded, but all compound identification outliers
should be mentioned in an FYI comment.

2) Single response pesticide TCL compounds must have
retention times for both the quantitation and
confirmation columns within retention time windows
established following the SOW analytical method. These
retention time windows cannot be validated from the data
summary package, so any questions about the validity of
the retention time window must be referred to the
analytical laboratory, or the TPO. If a reported result
for a pesticide/PCB target compound does not meet the
retention time criteria, or {f the retention time window
is in doubt, it should be mentioned in an FYI comment.

3) Multi-response pesticide/PCB TCL compounds (toxaphene,
and the wvarious Aroclors) also have an established
retention time window for a single peak on both the
quantitation and confirmation columns, but are better
identified by pattern identification (fingerprint)
techniques. If the reference peak is not within the
retention time window on the quantitation or reference
column, or if the pattern identification is in doubt,
it should be mentioned in an FYI comment.

4) Tentatively Identified Compounds (TIC’s) - For each
sample analysis, a mass spectral search of the NBS
library must be made for the ten (10) largest volatile
and twenty (20) largest semivolatile fraction peaks which
are not surrogate, internal standard, or TCL compounds,
and which have an area or height value greater than ten
percent (>10%) of the nearest internal standard area or
height value. TCL compounds from another fraction, such
as volatile compounds identified as semivolatile TIC'’s
are not to be reported as TIC’s. Also, if a TIC is
identified in one of the blanks associated with the case,
it should be crossed off the TIC Form I’s, and noted as
a blank contaminant. If these criteria have not been
met, or if there is a suspect identification of a TIC,
it should be noted on the ORDAS in an FYI comment.

j Corpound Quantitation -

1) Each volatile ‘and semivolatile TCL compound RRF must be
calculated based on the internal standard (IS) and



M)

)

2)

3

quantitation fon (m/z) specified in the SOW for that
compound. The volatile and semivolatile TCL compound
quantitation must be based on the RRF from the

‘appropriate daily standard. If these criteria have not

been met it should be noted on the ORDAS. All compound
quantitation outliers should be mentioned in an FYE
comment, even if the criteria excepting them from data
qualification have been met.

Each pesticide/PCB TCL compound must be quantitated based
on guidelines established in the SOW. If these
guidelines have not been met it should be noted on the
ORDAS. All compound quantitation outliers should be
mentioned in an FYI comment, even if the criteria
excepting them from data qualification have been met.

The contract required quantitation 1limit (CRQL)
established for each organic analyte in the SOW must be
adjusted to reflect all sample dilutions or
concentrations, splits, cleanup techniques performed
(notably GPC), and dry weight factors (for soil samples).
If the CRQL values have not been properly calculated,
it should be noted on the ORDAS in an FYI comment, even
if the criteria excepting them from data qualification
have been met.

System Performance - In addition to the QC checks required
during sample analysis, several other indicators of system
performance should be monitored, as follows:

1)

2)
3)
4)
5)
6)

7)

Abrupt, discrete shifts in the reconstructed ion
chromatogram (RIC) baseline.

High RIC background levels.

Absolute retention time shifts of internal standards.

Excessive baseline rise at elevated temperature.
Extraneous Peaks.
Loss of resolution of compounds eluting at nearly the

same time, such as 2, 4- and 2,5-dinitrotoluene.
Peak tailing or splitting.

If one of these indicators appears to be outside of the
acceptable 1limits, based on the reviewers professional
judgement, it should be mentioned on the ORDAS, as an FYI
comment.

Overall Assessment - Overall assessment of the case must be
hased on the amount of data qualified by the QC concerns listed
previously, as outlined in the USEPA Region III quality
assurance directive "Implementation of New Regional Data



3.5.5

3.5.6

3.5.7

4.0

.Absessment Summary Forms”, bulletin No. QADOl4. Also, any
comments that do not apply directly to one of the subjects
listed above should be presented here.

TPO Action Items - Any action items identified on the ORDAS must be
summarized briefly here. A more detailed explanation is to be

‘presented in the comments attached to the ORDAS.

Areas of Concern - If the reviewer has some particular overall concern
about the data package, it should be summarized here briefly. This
concern may be explained in more detail in one or more of the comments
attached to the ORDAS.

If one or more action items have been identified on the ORDAS during
the course of report preparation, it must be noted at the top right
corner of the page by placing an "X" in the box beside the word
*"ACTION". If no action items have been identified, an "X" must be
placed in the box beside the letters "FYI", indicating that the
information is "For Your Information", and does not require action.

a at

The final organization of the data validation report must be as follows:

A)
B)
C)
D)

Report Information Forms (Section 3.5)
Data Validation Narrative (Section 3.2)
Appendices (Section 3.3)
Document Control Number (Section 3.4)



ATTACHMENT A:
ATTACHMENT B:
ATTACHMENT C:
ATTACHMENT D:

ATTACHMENT E:

ATTACHMENT F:

ATTACHMENT G:

ORGANIC REGIONAL DATA ASSESSMENT SUMMARY FORM
CALIBRATION OUTLIERS FORM FOR VOLATILE COMPOUNDS
CALIBRATION OUTLIERS FORM FOR SEMI-VOLATILE COMPOUNDS
GLOSSARY OF DATA QUALIFIERS CODES (ORGANIC)

DATA SUMMARY FORMS

DATA VALIDATION CHECKLIST

TRANSMITTAL MEMO



PO; |JACTION []FYI Region

ASE NO. ' LABORATORY
G NO. | DATA USER
W _. REVIEW COMPLETION DATE

0. OF SAMPLES MATRIX
EVIEWER []ESD []ESAT [} OTHER, CONTRACT/CONTRACTOR

VOA BNA PEST

o

THER
1. HOLDING TIMES
2 GCMs TUNE/ GC PERFORMANCE
3. INITIAL CALIBRATIONS
4. CONTINUING CALIBRATIONS
3. FIELD BLANKS (F° = not applicadle)
6. LABORATORY BLANKS
7. SURROGATES
8. MATRIX SPIKE/DUPLICATES
9. REGIONAL QC (F" = not applicable)
1G. INTERNAL STANDARDS
11, COMPOUND IDENTIFICATION
12 COMPOUND QUANTITATION
13. SYSTEM PERFORMANCE ~
14 OVERALL ASSESSMENT
O = No problems or minor problems that do -not affect data usabiliry. .
X = No more than abour 5% of the data points are qualified as either estimated or unusable.

M = More than abour 5% of the data poinis are qualified as estimated.
Z = More than abour 5% of the Gata points are qualified as unusable.

A = DPO action requested; use in conjunction with one of the above codes.
DPO ACTION ITEMS:

AREAS OF CONCERN:

Reg.III Rev.8/89 439



TABLE I

ENVIRONMENTAL PROTECTION AGENCY REGION III

CALIBRATION OUTLIERS

VOLATILE HSL COMPOUNDS
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CASE/SAS No.
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TABLE I

ENVIRONMENTAL PROTECTION AGENCY REGION III

. CALIBRATION OUTLIERS
SEMIVOLATILE BSL COMPOUNDS (Part 1 of 2)
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TABLE I

CALIBRATION OUTLIERS

ENVIRONMENTAL PROTECTION AGENCY REGION III
SEMIVOLATILE BSL COMPOUNDS (Part 2 of 2)
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GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

CODES RELATING TO IDENTIFICATION
Tconfidence concerning presence or absence of compounds):

U - Not detected. The associated number indicates approximate sample
concentration necessary to be detected.

(NO CODE) ~ Confirmed identification.

B - Not detected substantially above the level reported in laboratory.
or field blanks.

R - Unreliable result. Analyte may or may not be present in the
sample. Supporting data necessary to confirm result.

N - Tentative identification. Consider present. Special methods

may be needed to confirm its presence or absence in future
sampling efforts.

CODES RELATED TO QUANTITATION
{can be used for goth positive results and sample quantitation limits):

J - Analyte present. Reported value may not be accurate or precise.

«- Analyte present. Reported value may be biased high. Actual
value is expected to be lower.

L - Analyte present. Reported value may be biased low. Actual’
value is expected to be higher.

UJ - Not detected. Quantitation 1imit may‘be inaccurate or imprecise.
UL - Not detected. Quantitation limit is probably highér.

OTHER CODES
Q - No analytical result.



Paged of

DATA SUMMARY FORM: ORGANZICS

Site Rame : WATER SAMPLES
(ng/L)

Case #: _ Sampling Date(s):

To calculate sample gquantitation limit:
(9L * Dilution Factor)

Sample No. -
Dilution Fector
Location
|
. ! I
— e —— _—.4%
QL = Quantitation Limit SEE NARRATIVE FOR CODE DEFINITIONS

revised 07/92



mmsumpnrrom:_ ORGANICS

Page of

Site N.wet __ SOIL SAMPLES
’ (19/Kg)
Case # Sampling Date(s): :
To calculate sample guantitation limi:
(QL * Dilution Pactor) / ((100 - % moisture) /10t
!
Sample No. g .
Ditution Factor i
X Mofsture
Location | L
!

NARRATIVE PFOR CODE DEFINITI:
revised 07,



Page of _
OATA SUMMARY FORM: VOLATILES 1

Site N mes S80IL SAMPLES
(ng/Kg)

Case # _ Sampling Dato(s):

E To calculate sample gquantitstion limi
(CRQL * Dilution Pactor) / ((100 - % moisture)/1C

— R — .. —
Sample No.
Dilution Fector
X Moisture
Location
CROL COMPOUND ‘
10 Chioromethane
10 Bromomethane R
ny' or
10 loroethane
10 Methytene Chloride B
Acetone
10 Carbon Disulfide
10 1,1-Dichloroethene .
o 1= oroethane
10 Yotal 1,2-Dichloroethene
10 Chloroform
T, 2-Dichloroethane
10 2-Butanone ] ] .
10 1,1,1-Trichloroethane . ]
r etrachlor ;
10 Vinyl Acetate A
10 8romodichloromethane ‘ '

CRQL = Contract Required Quantitation Limit ' ' ' SEE NARRATIVE FOR CODE DEFINIT)
revised 0’
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DATA SUMMARY FORM: VOLATILES 2

Site Mam S0I1, SAMPLES

Case #t

(vg/Kg)
fampling Date(s):

To calculate sasple guantitation lisit:
(CRQL * Dilution PFactor) / ((200 - % woistura)/100)

Sample No. ‘=“
Ditution Factor \
X Moisture .
Location | B
CRQL COMPOUND
10 Cis-1,3-Dichloropropene
10 Trichloroethene
10 Dibromochloromethane
10 1,1,2-Trichloroethane I
10 Benzene
10 Trons-1,3-Dichloropropene ﬂ |
10 Bromoform
10 4-Methyl -2-pentanone “
10 2-Hexanone
10 Tetrachioroethene
10 1,1,2,2,-Tetrachloroethane 4
10 Toluene
10 Chlorobenzene ° !
10 Ethylbenzene
10 Styrene H
10 Jotal Xylenes “
I
IR U
i
“ !
———4

CRQL = Contract Required Quantitation Limit ' SEE NARRATIVE POR CODE DEFINITION

revised 07/9
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DATA SUMMARY PORM: VOLATILES 1

Site Name: WATER SAMPLES
(pg/L)

Case 1 _ _ Sampling Date(s)! -
To calculate sample quantitation limits

(CROQL * Dilution Pactor)

Sample No,
pilution Fector
X Moisture
Location

CRaL  CoMPOUND

10 Lorometh

10 Bromomethane

10 *Vinyl Chloride '

10 Chloroethane

10 || *Methylene Chloride ﬂ
10 Acetone ;

10 Carbon Disulfide

10 *1_1-Dichloroethene
10 1,1-Dichloroethane

10 *Total 1.2-Di¢lomthem !

10 Chloroform
10 *1,2-Dichloroethene

10 *2-Butanone
10 || _*1,1,1-Trichloroethane
10 *Carbon Tetrachloride
() Vinyl Acetate

10 Bromodichloromethene

>

*=#==

T

CRQL = Contract Required Quantitation Limit | ‘Action Level Exists NARRATIVE PFOR CODE DEFINITIONS
' revised 07/92



DATA SBUMMARY FORM:

VOLATILES

2

rage ot

Site Nas i WATER SAMPLES
(pg/L)
Case #: Sampling Date(s):
To calculate sample gquantitation lindit
(CROL * Dilution Pactox
———————4 k3
Sample No. n!
Dflution Factor
i Location
CRL COMPOUND
0 *1,2-04
10 Cis-1,3-Dichloropropene
10 Trichloroethens
10 Dibromochloromethane .
10 1,1,2-Trichlorethane

10

*Benzene

10 Bromoform
10 4-Nethyl -2-pentanone
10 2-Hexanone
10 *Tetrach{oroethene
10 1,1,2,2-Tetrachloroethane L
oluene
10 *Chlorobenzene
10 *Ethylbenzene
10 *Styrene " "
10 *Total Xylenes

CRQL = Contract Required Quantitation Limit

*Action Level Exists

SEE NARRATIVE FOR CODE DEFINITIO
revised 07/




DATA SUMMARY FORM: B N A 8

1

Page of

g8ite Na o WATER SAMPLES
(ug/L)
Case 1 Sampling Date(s):
To calculate sasple quantitation 1limit:
(CRQL * Dilution FPac:itor)
- sﬁmle No. -
Dilution Factor
Location
CRaL COMPOUND =
phenol I
10 bis(2-Chloroethyl)ether il
10 2-Chlorophenol
10 *{_3-Dichlorobenzene i
10_l| _ *1,4-Dichlorobenzene ‘
10 1,2-Dichlorobenzene
10 -Methy! phenot
= |
10 4-Chloroaniline N

CRQL = Contract Roqulrodiqua'ntitation Limit

‘Action lLevel Exists

—

SEE NARRATIVE FOR CODE DEFINITION
revised 07/9



Page of

DATA SUMMARY FORN: B N A S - 2
Site Nem '3 WATER SAMPLES
(vg/L)
Case #1 Sampling Date(s):
To calculate sample quantitation limit:
(CRQL ¢ Dilution PFactor)
Sample No. !
Dilution Factor '
Location
CROL COMPOUND
exachior ene
-Chloro-3-methyl{pheno
2-Rethylnaphthalene
Xac! ocyclopen
,0°Tr oropheno
18,2 Trichlorophenol
-Chior alene
—Z-Nitroani{ine i
me alate
Acensphthylene |
0-Dinitrotoluene £
~3-Nitroaniline |
Acenaphthene :
2,4-DinTtrophenol
25 &-Nitrophenol
10 pibenzofuran
10 2,4-Din{trotoluens
10 [ . piethylphthalate
10 4-Chlorophenyl -phenylether
10 Fluorene - *
25 4-Nitrosniline
25 4,6-Dinitro-2-methylphenol
|
! : |
CRQL = Contract Required Quantitation Limit SEE NARRATIVE FOR CODE DEFINITION:

revised 07/9.



DATA 80!Ml§¥ forM:s B N A S 3
Site Name ¢ ‘ WATER SAMPLES
R (Hg/L)
Cnse #: Sampling Date(s)!
To calculate sample quantitation limit:
(CROL * Dilution Pactor)
e ——
Senmple No. ]
pitution Fector || |
Location || ] i
10 N-Nitrosodiphenylamine . |
10 4-Bromophenyl -phenylether
10 *Hexachlorobenzene ]
o) *pentachtorophenot
10 Phenanthrene "
10 Anthracene |
10 Carbazole
10 0{-n-butylphthalate
10 Fluoranthene
10 Pyrene
10 Butylbenzylphthalate
10 3,3'-Dichlorobenzidine
10 Senzo{a)anthracens
10 ch
-Ethylhe thatate
CRQL = Comntract Required Quantitation Limit ‘Action Level Exists SEE RARRATIVE FOR CODE DEFINITIOM

revised 07/



DATA SUMMMARY FORM: B N A 8

Page of :

II

I

8ito Ns wu! SOIL, SAMPLES
(ug/Xg)
Case #: Sampling Dates
To calculate sample guantitation limit
(CRQL * Dilutiom Factor) / ((1 - % moisture), 100
S
Sample No.
pilution Factor !
X moisture |
Location |
CRQL COMPOUND _
330 Phenol [ ]
330 bis(2-Chloroethyl)ether
Ii 330 2-Chlorophenot
Il 330 1,3-Dichlorobenzene
330 1,4-Dichlorobenzene #
330 1,2-Dichlorobenzene
330 2-Methylphenol
330 bis(2-Chloroisopropyl Yether “
330 4-Methylphenol ﬂ
330 N-Nitroso-di-n-propylamine |
330 Hexachloroethane |
330 Hitrobenzene |
330 1sophorone 1
330 2-Nitrophenol
330 2,4-Dimethylphenol
330 bis(2-Chloroethoxy)methane B
330 2,4-Dichlorophenol ' i
330 1,2,4-1richlorobenzene
330 Naphthalene II
Il 330 4-Chloroaniline H

| E—

CRQL = Contract Required Quantitatiom Limit

NARRATIVE FOR CODE DEFINITI:
revised 07



DATA SUMMARY FORM:

BNAS

Site Na et 8011 SAMPLES
(1g/Kg)
Case #1: Sampling Date(s):
To calculate sample quantitation limi:
(CRQL * Dilution Factor) / ((100 -~ 8 moisture),;10:
Sample No.
Dilution Fector
X Mofsture
Location
cROL COMPOUND _
330 - -3-met IF
330 2-Methylnaphthalene
0 __Hexschl L tedjene “
- \
800 2,4,5-Trichlorophenol -
330 2-Chlo thalene "
330 Dimethylphthalate I
330 AC H
. |
800 3-Nitrosniline | “
0 i '
. { Hi |
800 &-H{trophenol . “
I
330 Diethylphthalate l j
800 J|  4-Mitrosniline !

CRQL = Contract Required Quantitation Limit

SEE NARRATIVE FOR CODE DEFINITI

revised 07



DATA SUMMARY FORM: B N A 8

S8OIL SAMPLES

Page ____ of

Site Nam 13
, (ng/Kg)
Case #: Sampling Date(s):
' To calculate sample quantitation linit:
(CRQL * Dilution Pactor) / ((100 - § wmoisture)/i00)
e
Semple bo. . ' 1
oitution Factor ' |
% Moisture
Location
CRaL COMPOUND
330 N-Ni trosodt Lemine
330 4-8romophenyl -phenylether -
330 Hexachtorobenzene
800 Penteachlorophenol .
330 Phenenthrene
330 Anthracene .
330 Carbezole “
330 Di-n-butylphthalate i
330 Fluoranthene
330 Pyrene
330 Butylbenzylphthalate
330 3,3*-Dichlorcbenzidine .
330 Benzo(a)snthracene JI] “
330 Chrysene ]
330 bis(2-Ethylhexyl)phthalate ||
Di-n-octylphthelate i ~
enzo(b) Tluoranthene
~. Benzo uoranthene
enzo(a)pyrene
Tndeno(1,2, 3-cdipyrene <
Dibenz(a, h)anthracene
330 Benzo(g, h)perylene

CRQL = Contract Required Quantitation Limit

.

SEE RARRATIVE !6!! CODE DEFINITIO!
revised 07/



"DATA SUMMARY FORM: P E ST 1 CIDES AND PCB'S

Bite Name: WATER SAMPLES
(mg/L)

Case #: __ 3ampling Date(s):

To calculate sample quan:itetion limics
(CRQL * Dilution Pactor)

=g s I
Sample No.
p*lution Factor F
Location
CRQL COMPOUND
0.05 alpha-BHC
0.05 beta-BHNC
0.05 delta-BHC .
0.05 *ganma-BHC (L indane)
| *Heptachior
Aldrin
Heptachlor Epoxide
Endosul fen 1
Dieldrin
&,4* -DDE
*Endrin
IF Endosul fen 11
0.10 &4,4°-D0D
0.10 Endosul fan Sul fate
0.10 “ 4,4°-DDT
0.50 *Methoxychlor
0.10 Endrin A :
0.05 *slpha-Chlordene :
0.05 *ganma-Ch{ ordane :
5.0 *Toxaphene
1.0 *Aroclor-1016
2.0 *Aracior-1221
1.0 “Aroclor-1232
1.0 *Aroclor-1242 - .J
1.0 *Aroclor-1248 ﬂ
7.0 || *Aroclor-1254
. roclor-

CRQL = Contract Required Quantitation Limit ‘Action Level Exists SEE NARRATIVE FOR CODE DEFINITIONS
) revised 07/92



DATA SUMMARY FORN: PR ST I CLIDEB AMND PCHR'S

S8ite Name" . : ' 80IL, SAMPLES
' (Hg/Kg)
Case #: _ Sampling Date(s):
To calculate sasple guantitation lim:t:
(CRQL * Dilution Tactor) / ((100 - % moisture)/100)

- ——+
Sample No.
bilution Fector
X Moisture ,
Location
CROL CONPOLMD
1.7 alpha-BHC
1.7 beta-~BHC
1.7 del ta-BHC
1.7 gowma-BHC (L indane)
1.7 Heptachlor
1.7 ldrin
1.7 Heptoachlor Epoxide
1.7 Endosulfan |
3.3 Dieldrin
3.3 4,4°-DDE | ’
3.3 Endrin 1
Endosulfen 1 ﬁ
3.3 &,4'-DDD
3.3 Endosul fan Sul fate
3.3 4,4 -D0T H
17 Methoxychtor
3.3 Endrin Ketone
3.3 Endrin Aldehyde
1.7 alpha-Chiordane
1.7 asma-Chlordane
170 [ . -Toxaphene
33 Aroclor-1016 l
67 __Aroclor-122%
3 - |
. lL
CRQL = Contract Required Quantitation Limit ' SER NARRATIVE FOR CODE DEFINITIO!

revised 07/:



DATA VALIDATION BVALUATION CEBCKLIST

Case/BAS Ruubers i Site Name: -
2ssigmuent #1 Revision Number: Analysis Type:
Peviewers Contractors SOV ¢
Analytical Laboratorys ' - '
Information Information

zequest Gate: received date:

- Pate subsiitted to EPA: -
8PA DPO:, Number o©f hours spent
XPA RPN on review:

L) ' Number o©f
samples:
LRITERIA -~ XES [} LOMMENTS

Yormat according to
Region IXIXI protocol

Clarity of report

Dualifisrs spplied
porrectly

Consistency between
narrative, data summary
form{s), and DPO report

Error-free transcription

EEEICIENCY OF " XES NO = LCOMMENTS
~ SONTRACTOR

Approval recommended
Zor current submission

Time srent on review
i8 reasonadle

ZSD_OVERSIGHT
MONITOR/

DATES ArC/DPO EVALUATOR ESAT

Received at EPA
Oversight assigned
Oversight zec'd by T™
Oversipht complete
'Feedback given
Meiled to RPM

EVALUATOR BIGNATURE:

revised 01/90
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UNITED STATES ENVIRONMENTAL PROTEC1IUN Autiv s

w REGION Il
& 4 CENTRAL REGIONAL LABORATORY
839 BESTGATE ROAD
' ANNAPOLIS, MARYLAND 21401- 3013
(410) 573 - 2799

DATE:

SUBJECT: Region III CLP Data Quality Assurance Review

FROM: Cynthia C. Metzger, Chief
Program Support Section (3ES23)

TO:

Remedlal Project Manager (SHW )

I have attached for your information and use the data validation
report for RAS/SAS Number .

The attached report was prepared in accordance with the Region
III modified Functional Guidelines by
and its subcontractors under
Contract Number . My staff has
reviewed this report and approved 1t for distribution.

The specfic details for the report are listed below:
| RAS/SAS Number:

site Name:

Laboratory:

Reviewer:

If you have any questions regarding this report, please call
—_— of my staff. He/she can be reached at
FTS or at EMail box number .

Attachment

cc: Edward Kantor, EMSL~LV
Regional CLP TPO: : . Region:

Revised March 1991

Priated or Recycled Paper
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APPENDIX C

Table C.1. Coinparison of Requirenients for

Volatile Data Review .

o

rameer

{ Target Compound List

| MULTI-MEDIA, MULTI- | LOW CONCENTRATION —]
J| CONCENTRATION WATERS

} 33 Target Compounds 40 Target Compounds
| Data Turnaround - 35 days 14 days ]
| Technical Holding Time | 7 days if not preserved 7 days if not preserved _
f ' § 14 days if preserved 14 days if preserved

Initial Calibration § S levels: 10 - 200 ug/L

| Slevels: 1-25ug/L

(5 - 125 for Ketones)

| Continuing Calibration { mid-level: 50 ug/L mid-level: S ug/L
: (25 for Ketones)
| Blanks | Method Blanks Method Blanks

1 Instrument Blanks Instrument Blanks
‘ ? ' Storage Blanks
SMC/Surrogates § SMC: : Surrogate: Bromofluorobenzene
| § 1.2-Dichloroethane-d,

§ Bromofluorobenzene

1 Toluene-dg

MS.MSD | Frequency: 1 per 20 samples, | N/A
| per matrix -
{ NA 1 per SDG |
Regional QA'QC & PEs - variable PEs. 1 per SDG |
Internal Standards 1S Arca: - 50% 10 + 100% IS Area: + 40%
§ IS RT Shift: + 30 sec. IS RT Shift: & 20 sec.
i 3 compounds: 3 compounds:
f  Chiorobenzene-dg Chiorobenzene-ds
14-Difluorobenzene 1,4-Difluorobenzene
Bromochloromethane 1,4-Dichlorobenzene
CRQL 10 ppd (water/low soil) 1-5ugl
§ 1200 ppb (med soil)
TICs largest 10 >10% of nearest IS | largest 10 >40% of nearest IS “

C1

. DRAFT 1290



APPENDIX C

Table C.2. Comparison of Requirements for

Semivolatile Data Review
- ,4-. - .= e ..,AfA»_,. ——— ~—T- oo - - L — - DTS . ey -

| REGUIREMENT [ MULTL.MEDIA, MULTI. | LOW CONCENTRATION |
. OONCENTRA‘!'!ON WATERS *
e — —— S B
Targcx Ccmpound List i 64 Target Compounds 60 Target Compounds .
| Data Turnaround {35 days 14 days "
| Technical Holding Time # Extraction - § days Exraction - S days

| Anafysis - AOdaysmer Analysis - 40 days after
j { extraction extraction
| Initial Calibration 1 5 levels: 20 - 160 uglL S levels: varies
| Continuing Calibration | mid-level: 50 ug/L mid-level: varies
| Blanks | Method Blanks Method Blanks
¥ § Instrument Blanks Instrument Blanks

: Storage Blanks «
| Surrogates | 8 compounds 6 compounds ‘ “
MS/MSD Frequency: 1 per 20 samples, N/A

1 per matrix

I NiA 1 per SDG I

Regional QA/QC 1 PEs - variable PEs - 1 per SDG

1S Area: - 50% to + 100%
§ IS RT Shift: + 30 sec.

Internal Standards _

IS Area: - 50% to 100%
IS RT Shift: & 20 sec.

| CRQLs § 10 - 50 ppb (water) S-20ugl
d 330 - 1700 ppb (low soil) :
10,000 - 50.000 (med soil)
TICs ~ f 1argest 20 >10% of nearest IS | largest 20 >50% of nearest IS “
C-2 DRAFT 12/90



APPENDIX D

PROPOSED GUIDANCE FOR
TENTATIVELY IDENTIFIED COMPOUNDS
'(VOA AND SV)

DRAFT 6/90



Proposed Guidance for Tentatively Idéntiﬂed Compounds (VOA)

Review Items: Form I VOA-TIC, chromatograms, library search printout and spectra for three TIC
. candidates, and GC retention time data.
Objective '

Chromatographic peaks in volatile analyses that are not TCL compounds, system monitoring
compounds, or internal standards are potential tentatively identified compounds (TICs) or library
search compounds (LSCs). TICs must be qualitatively identified by a library search of the National
Institute of Standards and Technology (NIST) mass spectral library, and the identifications assessed
by the data reviewer.

Criteria

For each sample. the laboratory must conduct a library search of the NIST mass spectral library and
report the possible identity for the 10 largest volatile fraction peaks which are not surrogates, internal
standards, or TCL compounds, but which have a peak area greater than 40 percent of the peak area
of the nearest internal standard. TIC results are reported for each sample on the Organic Analysis
Data Sheet (Form [ VOA-TIC).

Note: Since the SOW revision of October 1986, the. CLP does not allow the laboratory to report
as tentatively identified compounds any TCL compound which is properly reported in another
fraction. (For example, late eluting volatile TCL compounds must not be reported as

semivolatile TICs.)
Evaluation
L Guidelines for Tentative Identification are as follows:

The interpretation of library search compounds (LSCs) is one of the aspects of data review
which calls for the fullest exercise of professional judgement. The reviewer must be
thoroughly familiar with the principles and practice of mass spectral interpretation and of gas
chromatography. Because the interpretation process is labor-intensive, it is 1mponant 10
document the process invoived in arriving at a tentative identification.

Worksheets for "Tentative Identification of Library Search Compounds” are provided in
Appendix B for the volatile GC/MS fractions to assist in generating the information needed
10 make a reasonable tentative identification of the LSCs.

The process involved in tentatively identifving a library search compound may be summarized
as follows:

a. Identify all samples in the related group (Case, SAS or SDG) in which the unknown
compound occurs. Calculation of relative retention times (RRT) and comparison ot
RRT and mass spectral data across samples is extremely helpful in identifying
unknowns that occur repeatedly in related samples. Use one worksheet per unknown
for all samples in which it occurs.

b. Inspect the library search spectrum retrieved for each unknown. to determine if
detailed mass spectral interpretation is necessary. Often, it is obvious that the

D-1 DRAFT 6/90



Tentatively Identified Compounds 7 VOA

correct match is among the spectra retrieved for the unknown from the several
samples in which it is found. It may only be necessary to check the unknown’s RRT
versus a reference list of VOA (generated under similar conditions and after
accounting for bias in the sample) to arrive at a satisfactory tentative identification.
Some references are provided. If a reference RRT is not available. then a
comparison of the unknown's RRT or boiling point to the RRT or boiling point of
a closely related compound may also provide a satisfactory tentative identification.
Within a compound class, retention time increases with increasing boiling point.

c. In the event that serious ambiguity still exists after examining the library spectra and
RRT data. a full mass spectral interpretation can narrow down the possibilities.
While a full discussion of manual mass spectral interpretation is beyond the scope
of this document, several key points may be mentioned as important objects:

o Determine a likely molecular weight. Depeading on the unknown, the MW
may or may not be apparent due to the extent of fragmentation. The MW
of the retrieved library spectra, interpreted in light of the RRT, may be
helpful if the molecular ion is not present.

o Determine the isotope ratios (M+1)/M, (M+2)M, (M+4)M, etc. (where
M is the molecular jon) and determine a short list of possible molecular
formulas. Isotope ratios will also reveal the presence of S, Cl, and Br.

o Calculate the total number of rings-plus-double-bonds in the unknown by
applving the following equation to the likely molecular formulas. to
determine the degree of unsaturation.

Number of rings-plus-double bonds (r+db):

(t+db) =C-H-X + N +1
2 2 2

where: C = no. of carbons
H = no. of hvdrogens
X = no. of halogens
N = no. of nitrogens

ote: oxvgen and sulfur do not need to be accounted for.
An aromatic ring counts as four rings and double
bonds. -

0 Calculate the mass losses represented by major peaks in the unknown
spectrum, and relate these to the fragmentation of neutral moieties from the
“molecular ion or other daughter ions.

0 Using the information gathered un molecular weight, molecular formula.
degree of unsaturation, and mass losses in the unknown spectrum. combined
with the RRT data, give as precise a description of the unknown as possible.
including an exact identification if it is justified.

D-2 DRAFT 6/90



Tentatively Identified Compo'inds VOA

~3

d In the event that the unknown spectrum is not that of a pure compound, mass
spectral interpretation may not be possible. However, in some instances, a mixed
spectrum may be recognized as two compounds having very similar relative retention
times. Target compounds, surrogates and mtemal standards may also be responsible
for extra ions in an unknown spectrum.

Check the raw data to verify that the laboratory has generated a library search spectrum for
all required peaks in the chromatograms for samples and blanks.

Blank chromatograms should be examined to verify that TIC peaks present in samples are not
found in blanks. When a low-level non-TCL compound that is a common artifact or
laboratory contaminant is detected in & sample, a thorough check of blank chromatograms
may require looking for peaks which are less than 40 percent of the internal standard peak
area or height, but present in the blank chromatogram at similar relative retention time.

All mass spectra for every sample and blank must be examined.

The reviewer should be aware of common laboratory artifacts/contaminants and their sources
(e.g., aldol condensation products, solvent preservatives, and reagent contaminants). These
may be present in blanks and not reported as sample TICs.

E.xainples:

a. Common laboratory contaminants: CO, (m/z 44), siloxanes (m/z 73), diethyl ether.
hexane, certain ‘reons (1,1.2-trichioro-1,2,2-trifluoroethane or fluoro-
trichloromethane), and phthalates at levels less than 100 ug/L or 4000 ug/Kg.

b. Solvent preservatives such as cyclohexene which is a methylene chloride preservative.
Related by-products include cyclohexanone, cyclohexenone, cyclohexanol,
cvclohexenol, chlorocyclohexene, and chiorocyclohexanol.

C. Aldol condensation reaction products of acetone include: d4-hyvdroxy-4-methyl-2-
pentanone, 4-methyl-2-penten-2-one, and 5.5-dimethyl-2(SH)-furanone.

Occasionally, a TCL compound may be identified in the proper analvtical fraction by non-
target library search procedures. even though it was not found on the quantitation list. If the
total area quantitation method was used. the reviewer should request that the laboratory
recalculate the result using the proper quantitation ion. In addition, the reviewer shouid
evaluate other sample chromatograms and check library reference retention times on
quantitation lists to determine whether the false negative result is an isolated occurrence or
whether additional data may be affected.

TCL compounds may be ..:ntified in more than one fraction. Verify that quantitation is
made from the proper fraction.

Library searches should not be performed on internal standards or surrogates.

TIC concentration should be estimated assuming a8 RRF of 1.0.

D-3 DRAFT 6/90



Tentatively Identified Compounds ' VOA

E

Action

1

i

All TIC results should be qualified as tentatively identified (N) with estimated concentrations
(J) or (NJ).

General actions related to the review of TIC resuits are as follows:

a. A non-TCL compound is not considered to be “tentatively identified” until the mass
spectrum and retention time data have been reviewed according to the evaluation
guidelines in XIILD. The review should be documented on the Tentative
Identification of Library Search Compound worksheet. The worksheet will be useful
if a better library match for the unknown is retrieved in another Case, SAS, or SDG.
It may also be used in writing a Special Analytical Service Statement of Work to
identify the unknown, or if the sample is sent to an EPA research laboratc 1SC
identification by multiple spectral techniques.

b. If all contractually required peaks were not library searched, the desiy...
representative could request these data from the laboratory.

TIC results which are not sufficiently above the level in the blank should not be reported.
(Dilutions and sample size must be taken into account when oompanng the amounts present
in blanks and samples.)

When a compound is not found in any blanks, but is a suspected artifact or common
laboratory contaminant, the result may be qualified as unusable (R).

The reviewer may elect to report all similar isomers as a total. (All alkanes may be
summarized and reported as total hydrocarbons.) '

The data reviewer should state the degree of confidence (high, medium. low) in the tentative
identification afier completing the review process.

The complete "Tentative Identification of Library Search Compound” worksheet shouid be
attached to the final data review report.

D-4 DRAFT 6/90



Tentatively Identified Compounds ' VOA

APPENDIX
Equation 1:
Rl = 100 RTunk - RTz + 100Z

RTz+1-RTz

where: RTuak is the retention time of the unknown
RTz is the retention time of the preceeding retention index standard
RTz+1 is the retention time of the following retention index standard
Z = aumber of rings in the retention index standard
RI = Lee Retention Index

Retention Index Standards

naphthalene z=2  RI=200.00
phenanthrene 2=3 RI=300.00

chrysene z=4 RI=400.00
Benzo(g,hi) z=5 RI=500.00
perylene

when these compounds are not dound in the sample of interest, RT data for the deuterated internal
standards or most recent calibration may be used. Retention time shifts and bias must be accounted
for. ,

Z
(=
o~
(1]

Equation 2
Number of rings-plus-double bonds (r+db):

(r+db) = C-H-X + N +1
202 2

where: C = no. of carbons
H = no. of hydrogens
X = no. of halogens
N = no. of nitrogens

Note:  oxygen and sulfur do not need to be accounted for. An aromatic ring counts as four rings and double
bonds. :

D-§ DRAFT 6/90



Tentatively Identified Compounds VoA
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Proposed Guidance for Tentatively Identified Compounds (SV)

Review Items: Form I SV-TIC, chromatograms, library search printout and spectra for three TIC
candidates, and GC reteation time data.
Objective '

Chromatographic peaks in semivolatile analyses that are not TCL compounds, surrogates, or internal
standards are potential tentatively identified compounds (TICs) or library search compounds (LSCs).
TICs must be qualitatively identified by a library search of the National Institute of Standards and
Technology (NIST) mass spectral library, and the identifications assessed by the data reviewer.

Criteria

For each sample, the laboratory must conduct a library search of the NIST mass spectral library and
report the possible identity for the 20 largest semivolatile fraction peaks which are not surrogates,
internal standards. or TCL compounds, but which have a peak area greater than 50 percent of the
peak area of the nearest internal standard. TIC results are reported for each sampie on the Organic
Analysis Data Sheet (Form I SV-TIC).

Note: Since the SOW revision of October 1986, the CLP does not allow the laboratory to report
as tentatively identified compounds any TCL compound which is properly reporied in another
fraction. (For example, late eluting volatile TCL compounds must not be reported as

semivolatile TICs.)
Evaluation
1. Guidelines for Tentative Identification are as follows:

The interpretation of library search compounds (LSCs) is one of the aspects of data review
which calls for the fullest exercise of professional judgement. The reviewer must be
thoroughly familiar with the principles and practice of mass spectral interpretation and of gas
chromatography. Because the interpretation process is labor-intensive, it is important 10
document the process involved in arriving at a tentative identification.

Worksheets for "Tentative Identification of Library Search Compounds” are provided in
Appendix B for the semivolatile GC/MS fractions to assist in generating the information
needed to make 2 reasonable ideatification of the TICs.

The process involved in tentatively identifying a library search compound may be summarized
as follows:

a) Identify all samples in the related group (Case, SAS or SDG) in.which the unknown
compound occurs. Calculation of retention indices (RI) and comparison of Rl and
mass spectra across samples is extremely heipful in identifying unknowns that occur
repeatedly in related samples. Use one worksheet per unknown for all samples in
which it occurs. Reteation indices are calculated according to the following example:
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b)

<)

RI = 100 ‘RTupk - RTz + 100Z
RTz+1-RTz

where: RTunk is the retention time of the unknown
RTz 3 the retention time of the preceeding retention index standard
RTz+1 is the retention time of the following retention index standard
Z = number of rings in the retention index standard
RI = Lee Retention Index

Retention Index Standards

naphthalene 2=2  RI[=200.00
phenanthrene z= RI=300.00

chrysene z=4  RI=400.00
Benzo(ghi) 2=5 RI=500.00
perylene

Note: when these compounds are not dound in the sample of interest, RT data for
the deuterated internal standards or most recent calibration may be used.
Reteation time shifts and bias must be accounted for.

Inspect the library search spectrum retrieved for each unknown. to determine if
detailed mass spectral interpretation is necessary. Often, it is obvious that the
correct match is among the spectra retnieved for the unknown from the severai
samples in which it is found. It may only be necessary to check the unknown's RI
versus a reference list of SV (generated under similar conditions and after accounting
for bias in the sample) to arrive at a satisfactory tentative identification. Some
references are provided. If a reference Rl is not available. then a comparison of the
unknown's RI or boiling point to the RI or boiling point of a closely related
compound may also provide a satisfactory tentative idenufication. Within a
compound class. retention time increases with increasing boil:ng point.

In the event that serious ambiguity still exists after examining the library spectrs and
RI daia, 2 full -~1¢< spectral interpretation can narrow down the possibilities. While
a full discussior.  manual mass spectral interpretation is beyond the scope of this
document, severai key points may be mentioned as important objects:

0 Determine a likely molecular weight. Depending on the unknown. the MW
may or may not be apparent due to the extent of fragmentation. The M\
- of the retrieved library spectra. interpreted in light of tne RI, may be helpiul

if the molecular ion is not present.

0 Determine the isotope ratios (M+1)M. (M+2)/M. (M+4)/M. eic. (where

M is the molecuiar ion) and determine a short list of possible molecular
formulas. Isotope ratios will also reveal the presence of S, Cl, and Br.
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0 Calculate the total number of rings-plus-double-bonds in the unknown by
applying the follwing equation to the likely molecular formulas, to determine
the degree of unsaturation.

Number of rings-plus-double bonds (r+db):

(r+db) = C-H-X + N +1
2 2 2

where: C = no. of carbons
H = no. of hydrogens
X = no. of halogens
N = no. of nitrogens

Note: oxygen and sulfur do not need to be accounted for.
An aromatic ring counts as four rings and double
bonds.

) Calculate the mass losses represented by major peaks in the unknown
spectrum. and relate these to the fragmentation of neutral moieties from the
molecular ion or other daughter ions.

) Using the information gathered on molecular weight, molecular formula,
degree of unsaturation, and mass losses in the unknown spectrum. combined
with the RI data, give as precise a description of the unknown as possible,
including an exact identification if it is justified.

d) In the event that the unknown spectrum is not that of 2 pure compound. mass
spectral interpretation may not be possible. However, in some instances, a mixed
spectrum may be recognized as two compounds having very similar retention indices
(for example, ortho-terphenyl, RI=317.43 and nonadecane, RI=317.20). This
particular coelution would result in an unknown spectrum having a polycyclic
aromatic pattern at m/z 230, the MW of terphenyl, with an hydrocarbon type pattern
at m/z 43,5771, etc. Target compounds, surrogates and internal standards may also
be responsible for extra ions in an unknown spectrum. and may be treated similarly.

*o

Check the raw data to verify that the laboratory has generated a library search spectrum tor
all required peaks in the chromatograms for samples and blanks.

3. Blank chromatograms should be examined to verify that TIC peaks present in samples are not
found in blanks. When a low-level non-TCL compound that is a common artifact or
laboratory contaminant is detected in a sample, a thorough check of blank chromatograms
may require looking for peaks which are less than 10 percent of the internal standard peak
area or height, but present in the blank chromatogram at similar relative retention time.

4. All mass spectra for every sample and blank must be examined.
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S.

The reviewer should be aware of common laboratory artifacts/contaminants and their sources
(e.g., aldol condensation products, solvent preservatives, and reagent contaminants). These
may be present in blanks and not reported as sample TICs.

| Examples:

a. Common laboratory contaminants: CO, (m/z 44), siloxanes (m/z '73). diethyl ether.
hexane, certain freons (1,1,2-trichloro-1.2,2-trifluoroethane or fluoro-
trichloromethane), and phthalates at levels less than 100 ug/L or 4000 ug/Kg.

b. Solvent preservatives such as cyclohexene which is a methylene chloride preservative.
Related by-products include cyclohexanone, cyclohexenone, cvclohexanol,
cyclohexenol, chlorocyclohexene, and chlorocyclohexanol.

c Aldol condensation reaction products of acetone include: d4-hyvdroxy-4-methvl-2-
pentanone, 4-methyl-2-penten-2-one, and S,5-dimethyl-2(5H)-furanone.

Occasionally. a TCL compound may be identified in the proper analytical fraction by non-
target library search procedures, even though it was not found on the quantitation list. If the
total area quantitation method was used. the reviewer should request that the laboratory
recalculate the result using the proper quantitation ion. In addition. the reviewer should
evaluate other sample chromatograms and check library reference retention times on
quantitation lists to determine whether the false negative mult is an isolated occurrence or
whether additionai data may be affected.

TCL compounds may be identified in more than one fraction. Verifv that quantitation is
made from the proper fraction.

Library searches should not be performed on internal standasds or surrogates.

TIC concentration should be estimated assuming a RRF of 1.0.

All TIC results should be qualified as tentatively identified (N) with estimated concentrations
(J) or (NJ).

General actions related to the review of TIC results are as follows:

a. A non-TCL compound is not considered to be “tentatively identified” until the mass
spectrum and retention time data have been reviewed as per section XIiI D. The
review should be documented on the Tentative Identification of Library Search
Compound worksheet. The worksheet will be useful if a better library match for the
unknown is retrieved in another Case, SAS, or SDG. It may also be used in writing
a Special Analytical Service Statement of Work to identify the unknown. or if the
sample is sent 10 an EPA research laboratory for LSC identification by multiple
spectral techniques.
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b. If all contractually required peaks were not library searched, the designated
representative could request these data from the laboratory.

3 TIC results which are not sufficiently above the level in the blank should not be reported.
(Dilutions and sample size must be taken into account when comparing the amounts present
in blanks and samples.)

4. When a compound is not found in any blanks, but is a suspected artifact or common
laboratory contaminant, the result may be qualified as unusable (R).

5. The reviewer may elect to report all similar isomers as a total. (All alkanes may be
summarized and reported as total hydrocarbons.)

6. The data reviewer should state the degree of confidence (high, medium, low) in the tentative
identification after completing the review process.

7. The complete "Tentative Identification of Library Search Compound” worksheet should be
attached 10 the final data review report.
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BFB
BNA

Case
CCs

CF
CRQL
CSF
DFTPP
DPO
EICP
GCEC
GC/MS

GPC

IS

LCs

MSMSD

OADS
ORDA

NIST

APPENDIX E
GLOSSARY OF TERMS

Administrative Project Officer
Bromofluorobenzene - volatile instrument performance check compound
Base/Neutral/Acid Compounds - compounds analyzed by semivolatile technique

A finite, usually predetermined number of samples collected over a given time period for a
particular site. A Case consists of one or more Sample Delivery Group(s).

Contract Compliance Screening - process in which SMO inspects analytical data for
contractual compliance and provides results to the Regions, laboratories and EMSL/LV.

Calibration Factor
Contract Required Quantitation Limit
Complete SDG File

Decafluorotriphenylphosphine - semivolatile instrument performance check compound

Deputy Project Officer

Extracted Ion Current Profile
Gas Chromatography/Electron Capture Detector
Gas Chromatograph/Mass Spectrometer

Gel Permeation Chromatography - A sample clean-up technique that separates compounds
by size and molecular weight. Generally used to remove oily materials from sample extracts.

Internal Standards - Compounds added to every VOA and BNA standard, blank. matrix spike
duplicate, and sample extract at a known concentration, prior to instrumental analysis.
Internal standards are used as the basis for quantitation of the target compounds.
Laboratory Control Sample

Matrix Spike/Matrix Spike Duplicate

. The ratio of mass (m) to charge (z) of ions measured by GC/MS

Organic Analysis Data Sheet (Form I)
Organic Regional Data Assessment - from earlier version of the Functional Guielines

National Institute of Standards and Technology
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GLOSSARY
PCB
PE
QA
QC
RIC
RPD
RRF
RRF
RRT
RSD
RT

SDG

SMC
SMO
SOP
SOwW
sV
TCL

TIC

TPO

APPENDIX E

Polychlorinated biphenyl (Arochlor is a trademark)

Sample Performance Evaluation Sample

Quality Assurance - Total program for assuring the reliability of data.

Quality Control - Routine application of procedures for controlling the monitoring process.

Reconstructed Ion Chromatogram

RelatiQe Percent Difference (between matrix spiké and matrix spike duplicate)

Relative Response Factor

Average Relative Response Factor

Relative Retention Time (with relation to internal standard)

Relative Standard Deviation

Retention Time

Sample Delivery Group - Defined by one of the following, whichever occurs first:

. Case of field samples

s Each 20 field samples within a Case

. Each 14-day calendar period during which field samples in a Case are received,
beginning with receipt of the first sample in the SDG. (For VOA contracts. the
calendar period is 7-day.)

System Monitoring Compound - formerly surrogates for volatile analysis.

Sample Management Office

Standard Operating Procedure

Statement of Work

Semivolatile analysis - l\gethod based on analysis by GC/MS for BNA organic compounds.

Target Compound List

Tentatively Identified Compound - A compound tentatively identified from search of the
NIST mass spectral library that is not on the TCL.

Technical Project Officer
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VOA Volatile Organic Analysis - Method based on the purge and trap technique for organic
compound analysis. }
VISR Validated Time of Sample Receipt - Time of sample receipt at the laboratory as m:orded on

the shipper’s delivery receipt and Sample Traffic Report.
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