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1. INTRODUCTION

This document is designed to provide guidance on evaluating EPA Contract Laboratory Program
(CLP) Quick Turnaround Method (QTM) analytical data. In some applications it may be used as a
Standard Operating Procedure (SOP). In other, more subjective areas, gmral guidance is provided due to
the complexities and uniqueness of data relative to specific samples. Awaswhere the application of
specific SOPs are possible are primarily those in which definitive perferme&‘?ﬂuena are established.
These criteria are concerned with specifications that are not sample aepende 't ! 3 specnfy performance
requirements that should be fully under a laboratory’s control. Th&se«spec:ﬁc requments include blanks,
calibration standards, laboratory control samples, performance venﬁmuon standards at
evaluation materials. ik ’

reviewer should have a complete understanding of the i in buse of m&%ata. For this reason, it is

recommended that whenever possible the reviewer obtain usé‘&%yass&@’ from the user prior to reviewing

Sizeen

the data. When this is not possible, the user should be encouragedzézmmmummte any qu&snons to the

R

B

reviewer. Determining contract compliance is not the intended obj
Regional data review process.

At times, there may be a need to
technical criteria. Use of these data does not
acceptance of the data. Any decision to utilize \ ¢
strictly to facilitate the progress of projects reqmrig»the avm%ty of the data. A contract laboratory
submitting data which do not meet all spemﬁcauons%ay b&a’aguued to reanalyze samples or resubmit
data even if the previously submitted data have been uﬁmzfﬁue to certain program needs. Data which
do not meet specified requirements are never fully acceptaiile. A common exception to this guideline is in
requirements for individual sampl¢:anah Here, if the /ﬁmre of the sample itself limits the attainment
of specifications, appropriate @w‘an % ample, QTM data from an oily soil sample
may not meet all QC criteri; to matrix

is to support dégisions which are technically valid and
meets all QC criteria.

iciade comments that clearly identify the problems associated with a Case

or Batch and to state the hmxtanom*@*&%%& data. Documentation should include the sample number,
1t assigned qualifiers. QTM Laboratories are required to

analytical method, extent of the problens;
submit a Batch nam 3 encountered that affect the quality of the data. The
data review is not performed.

review narrative gen accompanies the laboratory data forwarded to the intended data
t) or user to promote munication. A copy of the data review narrative should be
the Regional CLP T zal Project Officer (TPO) assigned oversight responsibility for the

JED ucmg the data and to tﬁﬁ&nvuonmental Monitoring Systems Laboratory in Las Vegas,

It is the res ty of the. ﬁata reviewer to notify the appropriate Reglonal CLP TPO
concerning problems and ’? ' with regard to laboratory data. If there is an urgent requirement, the
TPO may be contacted by teﬁsﬁ;‘  to expedite corrective action. It is recommended that all items for

TPO action be presented at one iiine
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The QTM program includes an automated Contract Compliance Screening (CCS) function and an
automated data review function. These functions are performed before the electronic and hardcopy data
are received at the Region. The CCS results, which evaluate the laboratory’s compliance with the terms of
the QTM statement of work, may assist the reviewer in performing a more in-depth manual review of the
data. The automated data review function evaluates the analytical results against the QC criteria
established for the QTM analytical procedures, and applies quahﬁers as a@opnate to describe the
general usefulness of the data. Because an automated data review funct@ﬁ;nhccompames the QTM
program, a complete manual review of the data may not be necessary in'a
however, that the Regions perform a complete manual review on 10; he
packages, and compare the results of the manual review with the resuits of the atite:

Discrepancies between the manual and automated reviews should be reported to the %@gordmator,

Analytical Operations Branch, (OS5204G); U.S. EPA; 401 M Strget, SW, Washington, D ‘“@W

3

e
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2. PRELIMINARY REVIEW

In order to use this document effectively, the reviewer should have a general overview of the Batch
or Case at hand. The exact number of sampl&s their assigned EPA identification numbers, their matrices,
and the number of laboratories involved in their analysis are essential mfomanon Background
information on the site is helpful, but often this information may be dlfﬁctﬁt 10 locate. The site manager
is the best source for answers to qu&stxons or further direction.

Contract Compliance Screemng (CCS) is a source of summamﬁ mfommnn regarding contract
compliance. If available, it can be used to alert the reviewer to probléms in the data: package.

to be 1dent1ﬁed The sampling records should provide:

1. Project Officer for site.
2. Complete list of samples with information on
n sample matrix;

n field blanks;

] field duplicates;
n field spikes;
a QC audit samples;

4%%6'4?3\
mtch narrative for the ;

and explain the associated problé“’iﬁ.
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3. DATA QUALIFIER DEFINITIONS

The following definitions provide brief explanations of the national qualifiers assigned to results in
the data review process. If the Regions choose to use additional quahﬁers, a complete explanation of

those qualifiers should accompany the data review.

U-

Indicates that the compound was analyzed for, but was & ﬂdetected. The reported value
is the contract required quantitation limit (CRQL) asi$pegified in Exhibit C of the QTM
SOW. Note: The CRQL must be corrected for dﬂmn s

Indicates an estimated value. This qualifier is used when the composnd was positively
identified, but one or more of the QC criteria £&:g., holding times, mnall%:
continuing calibration, SMC, LCS, etc.) havesbeen exceeded to the extent that:the:
should be used with caution. This qualifierisialso used when a compound is detected
below the CRQL. The reported value sho&ﬁ be consxdereﬁ%,a quantitative estimate.

Ul -

o «ed quantitation limit is
ual quantitation limit necessary

Iy e

(e.g., holding times, initial a(ﬁ@;f oontnmmg:’ braticn [C, LCS, etc.) have been
exceeded to the extent that the%a cannot bemr&eréi%akﬁ.

This qualifier identifies oompounds*@h/ose concentrations exceed two times the upper limit
of the ealﬂ)ranon range of the GC mmgmeat for that specxﬁc analysis. Target

concentrations

This qualifi¢s:3s used to md’mﬁe prmmpmeWenw/aan of a target compound.

This quahﬁe:é‘ls used to 1dem positive target-<¢compound results in which the absolute

i ¢ outside the identification windows. This qualifier is
gﬁgn i X v results (e.g., target compounds slightly

outside the n"Ieahﬁw ion wmdow) This qualifier may be used in combination with the U,

J,and E quahﬁem

Ul inicates the oo;npm*awas analyzed for but was not detected. The reported
e o) if/j: P

1 the CRQL. ﬁmer, because of retention time shifts in the field sample
or the dssaciated QC samples, the data could potentially be false-negative. Note:

JN - Indicates the St pound was analyzed for and was detected. However, the
reported posfo ¢ result may be both an estimated value and a false- posmve

f"compound chromatographic peaks or chromatographic peaks that
overlap ‘more than one RRT and/or RT target compound windows. A dilution
and/or additional cleanup may be warranted to determine if the target compound
is present.
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VOA-Q
4. VOLATILE DATA REVIEW

The volatile QTM data requirements to be checked are listed below and described in the following
sections. )

L Technical Holding Time
I Initial Calibration

11 Calibration Check
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VOA-Q

I. Technical Holding Time

A. Review Items: Form QI-VOA, EPA Traffic Report/Chain-of-Cus:bdy form, sample extraction
sheet, and Batch Narrative.

B. Objective

The QTM requu&s significantly faster sample analysis and turnaround t:m&s. ~Ehe criteria
presented in this section are intended to represent "technical” evaluation g\nde‘ﬁn’e& ~The objective
is to determine the acceptability of results based on the%chmml holding time of the:s le from
the time of collection to the time of extraction and miysls Ve

> ¢¢

C. Criteria

“anly b ee&mtabhshed for water matrices.

Rngz "% iy

Technical requirements for sample holding times
The holding times for soils (and other non-aqueous mamsmh as sediments, oily wastes, and

The holding time criteria for water $4
Water Act) is as follows:

For non-aromatic volatile compom@s in cooféd:
holding time is 14 days from sampl&mﬂecﬁéﬁ

Maxxmum holdmg tmws for purgeable'amauc hydrocarbons in cooled (@ 4°C + 2°C),
2o w) water samg“ies is 14 days from sample collection.

Water samﬁﬁ'that have no@%aen mamtamed‘” 4°C (+ 2°C) and preserved to pH 2 or
below shauld be analyzed witlia 7 days from sample collection. If insufficient ice is used

ive.samples with no ice left in the cooler. Under
*samples may exceed 4°C.

Ve e TR/COC indi t& that the samples were received intact and iced. If the samples

3y

were not\ié&ém there were,w problems with the samples upon receipt, the sample condition

8 Draft 8/94



Technical Holding Time VOA-Q

E.

Action

If any technical holding time criterion was not met, the associated ficld sample data may need to
be qualified for usability purposes. Some data qualifications may hz:@erformed automatically
through QTM Computer-Alded Data Review and Evaluation (CA‘@RE) or CADRE supplemented
with manual reviews. QTM CADRE will quahfy the electromca}lygcponed sample results
conservatively, that is, based on a "worst case" situation. CAM qualify data as indicated in
Table 1. The criterion, "*" for professional judgement, sho%"be exan determine if a less
stringent qualification is warranted. Manual reviews of hardcopy data shotﬁﬁm be performed in
order to venfy and confirm the r&sults of the CADRE revnew The following a¢ a ; " ,are suggested

1. CADRE-Assisted Data Review

a. If technical holdmg um&s were: ¢ : itrve results as estimated "J"

b. If technical holding times were grossly de ;ﬁ%}l;e reviewer must use
professional judgement to determine the reliabiity

effects of exceedmg holdmg times on the sample rm The rev1ewer may

awith "J" or "UJ," respectively. The
ata should,

approximations an ; with
reviewer may determiﬁe*&hat non-fé“f/g: ot data @ﬁ rejected (R) (see Table 1).

Qv

ncerning«&oldmg times for non-aqueous samples, it

is left to the discretion of tite:f tagmewer to apply water holding time criteria to

non-aqueous matrices. Professionaljudgement is required to evaluate holding

times for n eous sampl&sﬁ&% : QTM CADRE currently qualifies all non-
-85 i : holdmg time criteria.

1 m%arranve, the reviewer should comment, whenever possible, on
“restilting data of exceeding the holding time.

9 Draft 8/94



Technical Holding Time

TABLE 1

VOA-Q

The following table summarizes the technical holding time criteria:and the data qualification

guidelines for all associated field samples.

TECHNICAL HOLDING | NOT QUALIFIED
TIME
WATER
Preserved
Detects
Non-detects > 28 days
Unpreserved
Detects
Non-detects > 14 days
(aromatics)*
NON-AQUEOUS
Preserved / Unpreserved Use professional
judgement

10
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II. Imitial Calibration

YO0A-Q

Review Items: Form QIVA-VOA, Form QIVB-VOA, and initial:citibration standards data.

Objective

Compliance requirements for satisfactory instrument mhbrm are es‘mb&lshed to ensure that the
instrument is capable of producing acceptable qualitative and quanutatwe‘&m%; volanle target

compounds. An initial three-point calibration is performed to determine the

1 Three initial calibration standards containing-volatile
Monitor Compound (SMC) are analyzed at lowf’f{;agq 1

standards. NOTE: The high concehtration sta’nﬂard spemﬁed below is the minimum

B

concentrauon reqmred in the methdé;,@. h;gm:r concentration level may be used if the

Initial Calibration

Zoncentration (ug/L)

High

500

500

500

500

500

Chlorobenzene 20 100 500
1,1-Dichloroethane 20 100 500
20 100 500

20 100 500

} 7 20 100 500
trans-1,2-Dichloroethene 20 100 500
Ethylbenzene ‘ 20 100 500
1,1,2,2-Tetrachloroethane 20 100 500
Tetrachloroethene 20 100 500

11
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Initial Calibration VOA-Q

Initial Calibration
Concentratxaﬁ H{ug/L)

Compound

Toluene
ortho-Xylene
para-Xylene
1,1,1-Trichloroethane
Trichioroethene
Vinyl chloride

Bromofluorobenzene (SMC)

The percent relative standard deviation (%RSD) for the%wmxauon factors from the three
initial calibration standards must be less than or equal to Zﬁm«sem for all target
compounds and the SMC.

NOTE: Either peak area or pea*k helght
that are, in turn, used foialculate %W. However: the type of peak
measurement used to mlmiate eaclm%branon factor for a given compound must
be consistent. For example?%&:peak%m’ea is used to calculate the low point

calibration factor for Toluenef&hm&he mid and high point calibration factors for
Toluene be mlculate&z%ng peak area.

izf%@
SMC in eac‘ﬁ%ual calibration standard must be within

The retenuoﬁ%e (RT)
e RT mlcnﬂate%i’ﬁom the three initial calibration standards.

* 10pero%3§ofthemean,
p 2

&

%Z-dlchloroethene and chloroform in the low

\’“’“fw

fess than or equal to 25 percent.

Calit m&%‘!"aaar _ Total Peak Area (or Height)
Mass injected (ng)
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Initial Calibration VOA-Q

and
2
x x
TF - &
n
where:

CF = mean of three initial calibration factozs

X; = individual calibration values

=]
i
w

* «s»%"’“‘&%

LTS

a. Check and recalculate the %RSDfor 49, ‘ercegga:er more of the volatile target
compound(s); verify that the recalculated: ie(s) agrees with the laboratory
reported value(s) using the following equahm%‘

x 100%

If errors are ~:iéz'fwted in the calculations of either the calibration factors, the mean
calibration factor, or the %RSD, perform a more comprehensive recalculation of

additional target compounds.

13 Draft 8/94



Initial Calibration VOA-Q

7. Verify that the absolute retention time (RT) and relative retention time (RRT) windows
were calculated correctly for the target compounds and the SMC. The absolute RT
window is = 1 percent of the mean RT calculated from the three initial calibration
standards. The RRT window is + 0.005 RRT units of thexhean RRT calculated from the
three initial calibration standards.

E. Action

*‘»may need to be

If any initial calibration criterion was not met, the associated field samp
qualified for nsability purposes. Some data qualiﬁmtions may be performed &

manual reviews. QTM CADRE will qualify the elec&wmmlly reported sample r@sults’ §
conservatively, that is, based on a "worst case” sit . CADRE will qualify data as indicated in
Table 2. The criterion, "*" for professional ]udgmgnt, should b&wmmed to determine if a less
stringent qualification is warranted. Manual rm .of hardoopy%‘ta should aiso be performed in
order to verify and confirm the results of the CAmmvww @e following actions are suggested
for qualifying sample data utilizing CADRE and for hirdc ) %ual data reviews.

L CADRE-Assisted Data Review

a. If the %RSD for

field sample should be’ qmaxﬁed for tm;mompounﬁfs) as estimated (J), as defined
in Table 2. Non-detects ‘i‘n;ge assoeﬁﬁed field sample would generally not be
qualified unless a linearity isﬁ}ablew f{high % RSD) due to problems associated
with the low calibration stand&x&muxs For example, very low or no response
calibration standard would affect the detection
- and the non@e&ect data for that compound should be
quah@d using préié&onal ]udgemm%s estimated (UJ) or rejected (R) (see

y S d eak overlap and lack of adequate resolution.
slution for the peak pair exceeded the criterion, the positive field
:\'M uld be qualified using professional judgement as estimated (J)
pitse t (N). Target compounds that would elute in the region
ttlghcalibration may not be valid depending on the extent of
“the ooeimmn problem. “Piofessional judgement should be used to qualify non-
1 compounds as rejected (R) or presumptively present (N), if
coelution preﬁcms are evident (see Table 2).
i
& If the SMC R% vas outside + 1.0 percent of the mean SMC RT, then the field
S sample data sﬁm?’ld be qualified. The qualitative data (positive identifications and
non-detectWyt&s) may not be accurate due to incorrect retention times, and
the assomataﬁ?sﬁeld sample data should be qualified using professional judgement
‘ecteé“%k) or presumptively present (N), as defined in Table 2.

2 Hardcopy Manaat'Data Review
a If the initial calibration sequence was not followed as required, then professional
judgement must be used to evaluate the effect of the non-compliance on the
sample data.

14 Draft 8/94



Initial Calibration YOA-Q

b. Potential effects on the sample data due to problems with calibration should be
noted in the data review narrative. If the data reviewer has knowledge that the
laboratory has repeatedly failed to comply with the requirements for frequency,
linearity, retention time, or resolution, the data regiewer should notify the TPO.

c If retention time windows were not calculated mectly, recalculate the windows
and use the new values for all evaluations.

d. If standard concentration criteria were not met, use profwm}udgement to

INITIAL CALIBRATION

%RSD

Detects

Non-detects > 350% *

PEAK RESOLUTION

Detects >25% *

Non-detects
SMC RTS

> 1.5%; +11-15% *
< -1.5% *

LRE

* Use prof&ssmnﬁm
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B‘

VOA-Q

HOI. Calibration Check

Review Items: Form QV-VOA, Form QI-VOA, and calibration ¢heck standard data.

Objective

Compliance requirements for satisfactory instrument mlibraatm are esta%lmhed to ensure that the
instrument is capable of producing acceptable qualitative and quantitative M «The calibration
check is performed at the beginning of each 24-hour analytical sequence to venfg& that the initial
calibration is still valid and to verify that the performaaw of the instrument is sanmgg on a
day-to-day basis. : e

Criteria

1. A calibration check standard is the mxd-l c 1 calibration standard (100 ug/L)
containing both volatile target compounds and' ﬁﬁw It is analyzed at the beginning

and QC samples.

2 The volatile target compounﬂaw
calibration check analysis. @

ety

4. The retention time o&the SMC in the wﬁ!muon check standard must be within = 1.0
e SMC

m‘ calculated &mmnual calibration.

P und(s), verify that the recalculated value(s) agrees with the
laboratmy reported value(s), using the following equation:

16 Draft 8/94



Calibration Check VOA-Q

Total Peak area (or Height)

Calibration Fi =
n Facwor Mass injected (ng)

o

3. Evaluate the %D between the mean calibration factor ﬁ:m'the initial calibration and the

calibration factor from the calibration check standard fo:%iﬁ ) percent or more of the
volatile target compounds and the SMC, using the foﬁawmgzﬁiuanon

30

where: &
X = mean of three initial mhbrm factors 4
x. = calibration factor from mlﬂ)rm’xheck
a. Check and recalculate the %D for 10 percent ¢ of the volatile target

THOTE
compound(s); venfy that the recalculated value(s) agw&ﬁmth the laboratory

5.
»Whichever applies, for all calibration check
during the initial mh'bratxon The absolute

standards. The RRme is + 0.005 RRT units of the mean RRT calculated from the
three initial calibration’ simds

: talibration check criterigniswas not met, the associated field sample data may need to be
usablhty purpos&ﬁ.’s%ome data quahﬁcatmns may be performed automatically th.rough

OTM C&BRE will qualify the electronically reported sample results
conservatively, mamw"on a "worst case" situation. CADRE will qualify data as indicated in
Table 3. The criterion;"*#¥ for professional judgement, should be examined to determine if a less
stringent qualification is warranted. Manual Teviews of hardcopy data should also be performed in
order to verify and confirm the results of the CADRE review. The following actions are suggested

for qualifying sample data utilizing CADRE and for hardcopy manual data reviews.
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Calibration Check VOA-Q
1. CADRE-Assisted Data Review

a. If the calibration factor for any volatile target compound had a %D between the
initial calibration and the calibration check that exgeeded + 35.0 percent, then the
outlier compound(s) should be qualified. The pﬁ@we results and non-detect data
in the associated sample for that compound(s}ﬁ!imzld be qualified as estimated
("J" for detects or "UJ" for non-detects) or reject el {(R);. depending on the degree
to which the %D criteria was exceeded, asdéﬁned m""i’a%”i

b. If the RRT or absolute RT, whichever applies, for a calibration ichieck
compound(s) was outside the mndowsaaestabhshed during the mmaimlibxanon,
then the outlier compound(s) in thesmoaated field sample should be yualified.
The qualitative data (positive idengifieations and nop-detected analytes) may not
be accurate because of mcorrect,g&uve or absolww'etentmn times. The detected
and non-detected sample data iftafl.associated field’samples for that compound(s)
should be qualified using prof&ssﬁ&%adgema#ﬁs rejected (R) or presumptively
present (N), depending on the degree ta shichithe retention time criteria were
exceeded, as defined in Table 3. =

5

c If the resolution criterion was not met, then the qua“ﬁtatwe‘ and quantitative
results may not be am&m;&to inadequate resolution: 7 If peak resolution for

the peak pair exceedd positive field sample results should be
qualified using profa&éaal ]udgeme stimated (J) or presumptively present
(N). Target compound%t would elatéin the Tégion of coelution in the

calibration check may notébég\vahd pe nding on the extent of the coelution
problem. Professional ]udg&ﬁnt $ ld be used to qualify non-detected target
compounds as rejected (R) oreprzatmn pttvely present (N), if coelution problems

d. 1.0 percent from the mean SMC RT
: ' en the associated field sample data may
ngﬁ% to be qualified, We assocnated field sample data are qualified using
professi j R) or presumptively present (N) (see Table
2. Hardcopy Manuz{i

séguence was not followed as required, then professional
evaluate the effect of the non-compliance on the

Potential effeé gon the sample data due to problems with calibration should be
noted in the & review narrative. If the data reviewer has knowledge that the
laboratory ha%eatedly failed to comply with the requirements for frequency,
_linearity, ret n time, or resolution, the data reviewer should notify the TPO.
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Calibration Check

TABLE 3

VOA-Q

The following table summarizes the calibration check criteria and:fhe data qualification guidelines
for all associated field samples. .5

CALIBRATION
CHECK

Detects + 35.0% < -35.0%;
> 35.0%"
Non-detects = 35.0%
PEAK RESOLUTION
Detects = 25% Use professional > 25% *
judgement
Non-detects All results * ‘
SMC RTS * 1.0% +11-15%*
RRT AND ABSOLUTE RT
Detects RRT:> 0.01; RRT: * 0.006 - 0.01
< - 0.01 units * units *

RT: > 2%;
< 2% *

RT: +11-20%*

Non-detects

RRT:> 0.005;
< - 0.005 units *
RT: > 1.0%;
< -1.0% *

19
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VOA-Q
IV. Performance Verification Standard
A. Review Items: Form QIII-VOA, Form QI-VOA, and performangé werification standard (PVS)
data.

B. Objective

The PVS is analyzed at least once during each 24-hour analyuwl sequence‘%m system
stability.

C. Criteria

4. The PVS must have a percent recmy in themtnge of 50 - 150 percent of the true
amount in order to report data mth@mg fiers.

and
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Performance Verification Standard VOA-Q

E. Action

usability purposes. Some data qualiﬁm s may be p@rmed aﬁ“mmaucally through QTM

where:

A, = peak area of the PVS compound

CF,, = calibration factor established duringfire initialGalibration

Verify that the SMC recovery and RT shift are within the required QC Hits,,

Verify that the RRT or absolute RT, whicheer-applies, for all PVS compound§%afe within
the windows established during the initial d%rauon The absolute RT window is = 1
percent of the mean RT calculated from;&e*}three initial eﬁfﬁbratlon standards. The RRT
window is + 0.005 RRT units of the m&a’n T calculatédifrom the three initial
calibration standards.

Verify that the peak resolution (% valley) for cis- 1;2& :

roethene and chloroform is
less than or equal to 35 percent. 4

m\‘(CADﬁﬁé or CADRE supplemented with manual

he associated ficld sample data generated since the last
e, qualified. The positive results and non-detect data in

] tects) or rejected (R) (see Table 4).

it data should be qualified if the SMC in the field sample is outside

50 - 150 perce ecovery. The positive results and non-detect data in the
associated sa@e generated since the last valid PVS or LCS should be qualified

" »&snmatect«g@" for detects or "UJ" for non-detects) or rejected (R) (see Table

C. If thi?% or absolute RT, whichever applies, for a PVS compound(s) was
outside the windows established during the initial calibration, then the outlier
compound(s) in the associated field samples should be qualified. The qualitative
data (positive identifications and non-detected analytes) may not be accurate
because of incorrect relative or absolute retention times. The positive results and
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Performance Verification Standard VOA-Q

non-detect data in the associated sample generated since the last valid PVS or
LCS for that compound(s) should be qualified using professional judgement, as
rejected (R) or presumptively present (N), depending on the degree to which the

retention time criteria were exceeded, as deﬁned iftTable 4.

d. If the resolution criterion was not met, then the; nali itative and quantitative
results may not be accurate due to madequatﬁ wmg If peak resolution for
the peak pair exceeded the criterion, the pasitive sampl‘gganlts should be
qualified using professional judgement as estimated (J) oriptesnm@mely present
(N). Qualitative identifications may be qu&stlonable if coeluttmts Target
compounds that eluted in the region g\melunon in the PVS maﬁ‘mf’%se valid

depending on the extent of the coehﬁ;tm problem. Professional judgemmesit should

iated field sample data may
data generated smoe the last

2.

a. If the PVS was not anaw in the prep €s required, then professional
judgement must be used vmaluatc;ﬁ@effect of the non-compliance on the

sample data.

b. Potential effects on the sample m due to problems with PVS analyses should be
noted\;%;\;ma!a‘ﬁ; view narrative; ‘£ the data reviewer has knowledge that the
labomtm’y has repeatedly failed to le with the requirements for recovery,

frewcy, retennom%e or resoluuéw&he data reviewer should notify the TPO.
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TABLE 4

The following table summarizes the performance verification staﬁard criteria and the data
qualification guidelines for all associated field samples.

% RECOVERY - s

Detects 50-150% | < 50%; >1saé§”‘%ﬁ

Non-detects = 50% %
SMC % RECOVERY **

Detects 20 - 200%

Non-detects = 20%
SMC RTS + 1.0% +11-15%*
PEAK RESOLUTION

Detects > 35% *

Non-detects
RRT AND ABSOLUTE

Detects

RRT:> 0.01; RRT: x 0.006 - 0.01

< - 0.01 units * units *
RT: > 2.0%; RT: = 1.1 - 2.0%*
< -20% *
RRT:> 0.005;
< - 0.005 units *
RT: > 1.0%;
< -10% *

* Use ional judgement.
** If th :SMC Tecovery was less & 20 percent or greater than 200 percent, then the field sample
data sho
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V. Laboratory Blanks

Review Items: Form QI-VOA, Form QVI-VOA, and laboratory dlank data.

Objective

The purpose of laboratory blank analyses is to determine the“&mstencé I:magnitude of
contamination resulting from the laboratory environment and to ensure thzzmanstrument is free
from potential interferences. The criteria for evaluation of laboratory blanks appiy.:
laboratory blank associated with the samples (e.g., mwoﬂ blanks and instrument b¥
problems with any blank exist, all associated data must e carefully evaluated to determiine
whether or not there is an inherent variability in tli&#ata, or if the problem is an isolated
occurrence not affecting other data.

Criteria
1. Method Blanks

a A method blank analysxs is requued for each extracfmmf. each matrix type

instrument used dunng’;gn analyti’mff*"’%' M

R

b. The concentration of volatile. target Mpounds or potenual interferences that
elute within target compou%%aden&auon windows in the method blanks must
be less than one-half the conm}@bquued quantitation limit (CRQL).

Ws) are mlc% using the calibration factor of the
d and must b% than one-half the CRQL of that target

dank is required at least twice during the analytical sequence.
ot blank analysis is required after the three-point calibration or

e ﬁ«fw_

b. The coneentration(s) of the target compound(s) or potential interferences that
elute within target compound identification windows in the first instrument blank
(analyzed immediately after the initial calibration or before valid calibration
check) must be less than one-half the CRQL. The concentration of other
interferents (unknown compounds that are outside target compound windows) are
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calculated using the calibration factor of the nearest target compound and must
be less than one-half the CRQL for that target compound.

c Subsequent instrument blanks may contain target@r non-target compound
concentrations up to two times (2x) the CRQ .

d The SMC recovery in the instrument blank m&t“ba@zater than or equal to 20
percent and less than or equal to 200 perceﬁt. "The SMCmve:y criterion of 50
- 150 percent is advisory.

e. The RT for the SMC in the instrumeg¥ lank must be within = I*&p&mnt of the
mean SMC RT calculated from th ﬁiﬁal calibration.

f. An instrument blank must be anﬂy;ged following a:mmple analysis which contains
an analyte(s) at high concentratmmngh conceatyation is defined as being
greater than two times (2x) the upmmal c&ﬁkatxon level. NOTE: The
concentration(s) of non-target compo sinterférents (unknown compounds that
are outside target compound windows) aremted using the calibration factor
of the nearest target compound.

D. Evaluation

1.
2.
the analytical s¢
associated wigli
%%%f
3. Verify thgzifm instrument b was analyzed aﬁer the initial calibration or before a valid

mhbrauéamk standard

3 d w1th the frequency as described above, then the data
jonal ]udgeméﬁ?'to determme if the assocxated sample data should be

depends on the circumstances and the origin of the blank.
be reported unless the concentration of the compound in the
e times (5x) the amount in the blank. In instances where more
ath a given sample, qualification should be based upon a comparison
aying the highest concentration of a contaminant. The sample results

If any blank criterion was not met, the associjated field sample data may need to be qualified for
usability purposes. Some data qualifications may be performed automatically through QTM
Computer-Aided Data Review and Evaluation (CADRE) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electronically reported sample results conservatively, that
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is, based on a "worst case" situation. CADRE will qualify data as indicated in Table 5. The
criterion, "*" for professional judgement, should be examined to determine if a less stringent
qualification is warranted. Manual reviews of hardcopy data should aiso be performed in order to
verify and confirm the results of the CADRE review. The followmgacuons are suggested for
qualifying sample data utilizing CADRE and for hardcopy manu%ata reviews.

1. CADRE-Assisted Data Review

a.

Any target oompound detected in the sample, that was alsmﬁa!acxed in any

than five times (5x) the blank contammtlon Positive sample mmm are
greater than five times (5x) the blan&fﬁevel are reported without qualifiérs’
Positive sample results less than ﬁﬁemmes (5x) thegblank contamination and less

The reviewer should note that anmmtggtﬁ)m calculated for method
blanks may not involve the same wexgh’&;“‘ dntes, or dilution factors as the
associated samples. These factors must be”‘wnto consideration when applymg
the "5x” criteria, such that a comparison of me“th inati
actually made.

qualified if the SMC in .
The positive results and nm:detect ﬁm in the assoqated sample should be

qualified as estimated ("J" fdt 561 "UJ" for non-detects) or rejected (R) (see
Table 5).

If the CRT not within i-'**{g rcent, then the associated field sample
damgmerated siriee ¢he last valid m@kod or instrument blank may need to be

qua‘?ﬁed. The assoqm%d sample data*«m qualified based on professlonal

If a target Wnd was found in a blank but not in the sample, no action is
ken. If the conwam(s) was found at level(s) sxgmﬁmntly greater than one-

tances in wmch little or no contamination was present in the
associated b , but qualification of the sample was deemed necessary.
Contammauoi‘"?&troduoed through dilution is one example. Although it is not
always possible@ determine, instances of this occurring can be detected when
contammantsm found in the diluted sample result, but are absent in the
undiluted e result. Since both results are not routinely reported, it may be
zimpossible 4 Menfy this source of contamination. However, if the reviewer

- Mnmnes;%at the contamination is from a source other than the sample, the

:shpuld'be qualified. In this case, the "5x" rule may not apply and the sample
value Shistild be reported as a non-detect. An explanation of the rationale used
for this determination should be provided in the narrative accompanying the
Regional Data Assessment Summary.
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c If gross contamination existed (e.g., saturated peaks), 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 contammanon is suspected of having
an effect on the sample results. )

d. If inordinate amounts of other target compoungds were found at low levels in the
blank(s), it may be indicative of a problem d:be noted for TPO action.

judgement should be used to determiney‘lf instrument cross-contammatmt “affected
any positive compound 1denuﬁmtnm¥s) Instrument cross-contamination should
be noted for TPO action if the tx;jﬁﬁs-contammau i suspected of having an

%%eponed Sample Resuit 200

'In this case, the sample result exceeded the adjusted blank result
(5 x 1.0) and the sample result is not qualified.
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TABLE S

The following table summarizes the Jaboratory blank criteria anﬁz@ae data qualification guidelines
for all associated field samples.

ALL LABORATORY BLANKS

SMC % Recovery **

detects 20 - 200%
non-detects =2 20%
SMCRTS + 1.0% +11-15% *

METHOD BLANK

Target compounds

1st INSTRUMENT BLANK

Target compounds

< 5 x Blank Level

“*'L@‘“ Wy KKK

50 - 150 pergs
Rl |4 sampl

esfesdl is also ms%,%g:RQL, repo
N -
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V1. System Monitor Compound

Review Items: Form QI-VOA, Form QII-VOA, Form QIII-VOASand sample and blank data.
Objective

Laboratory performance on individual samples is established by means'6
field and QC samples and blanks are spiked with an SMC prior to sample extegotion.

evaluation of the recovery result of the SMC is not necessarily straightforward % eld sample
itself may produce effects due to such factors as mterf%c&s and high concentratit ’e;;&agarget
and/or non-target analytes. Since the effects of the samp”le matrix are frequently outsideithe
control of the laboratory and may present relatively inique problems,, the evaluation and review of
data based on specific sample results is frequently sitbjective and demnds analytical experience

and professional judgement. Accordingly, this m consists p&'ﬂy of guidelines.

Criteria

identification, and assess shﬁ omatography
A ﬁ‘% 3 %g& ki, s,
5 ; g %ﬁq ,, s

2. The SMC recovery criterion 058 - 150 per
adv:sory

3. The SMC recovery in the field sampiw;may@e l&ss than 10 percent or greater than 200
percent. However, the SMC recovery*g;&!lféﬂc samples and blanks must be greater than

: are used for identification purposes if the SMC recovery
porcont; groater than 200 percent, or if interferences are

5. The SMCRT shift
the initial G mlﬂ:)ranon NGTEIf the SMC percent recovery is zero or if interferences with

iy the SMC recovery and RT shift on the Volatile Analysis Data
. Sheet (Form QI-VOA;;&e LCS Data Sheet (Form QII-VOA), and the PVS Data Sheet

A

where:

Qp = Quantity determined by analysis
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Q4 = Quantity added to samples/blanks

3. Check that the SMC RT shift was calculated correctly by usmg the following equation:

et

RT, - RT,
=—-—‘.E-T—-—Sle%

where: w
RTS = Retention time shift percent difference

RT =
RT, =
E. Action

Field sample data are qualified when the recovery of wolafile
greater than 200 percent. Field sample data are also quaﬁ‘ﬁeﬁ e SMC RT shift exceeded + 1.0

percent.
If any SMC criterion was not met, theé:assaci field sample data may fiéed to be qualified for
usability purposes. Some data qualif iy Bewperform ed\automanmlly through QTM

Computer-Aided Data Review and E CADRE:s
reviews. QTM CADRE will qualify the‘éléctronically reported satple results conservatively, that
is, based on a "worst case" situation. CAW will ﬁz@ data as indicated in Table 6. The
criterion, "*" for professional judgement, sﬁw ¢ txamined to determine if a less stnngent
qualification is warranted. Manual reviews of ¥ data should also be performed in order to

of the SMC was greater than 200 percent in a field sample, then
mple data should be qualified. The positive results in the
should be qualified as estimated (J) and the non-detected
; t qualified (see Table 6).

ple ks outside 50 - 150 percent recovery. The positive results and non-
§ in the associated sample should be qualified as estimated ("J" for
detectsipg”UJ" for non-detects) or rejected (R) (see Table 6).

d. If the recovery of the SMC was less than 10 percent in a field sample, or if

interferences are present, then the laboratory shouid have used absolute retention
times for identification of compounds and the data should be qualified. The
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2. Hardcopy Manual Data Review

a.

positive results and non-detect data in the associated sample should be qualified
as estimated ("J" for detects or "UJ" for non-detects) or rejected (R) (see Table
6).

If the SMC RT was not within + 1.0 percent ofm mean SMC RT calculated
from the initial calibration for any QC samplefm“iﬂank, the associated field
sample data may need to be qualified. The Wﬁtﬂd sample data are
qualified using professional judgement as re;ected (R : ‘\\»
(N) (see Table 6 and QC samples and blank sections).

If the SMC RT exceeded + 1.0 per
the initial calibration for any ﬁek{a'sample the saqae should have been
immediately reanalyzed. If theWT was suﬁ§ﬁt51de criteria upon reanalysis,
then the data should be qualified. “Thésamplediata should be qualified using

5 ae

professional judgement as rejected (R)€ nptively present (N), as defined in

vy

Table 6. NOTE: If the SMC percent Tecovery: was zero, or if interferences with
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TABLE 6

VOA-Q

The following table summarizes the SMC criteria and the data qualiﬁcatlon guidelines for all

% RECOVERY -

associated field samples.

FIELD SAMPLES

NOT QUALIFIED

Detects

10 - 200%

Non-detects

= 10%

% RECOVERY - BLANKS AND QC SAMPLES **

’%\«"\% L

RTS - QC samples

Detects 20 - 200% < 20%; >
Non-detects = 20%
RTS - field samples + 1.0% + 1.1-15% *
*:i»%
+1.0% +11-15%*

* Use professional judgement. 3 &
** If the SMC recovery in a QC sample or blank was ’less fhﬂn 20 percent or greater than 200 percent,

e

then the field sample data should b&auahﬁed if the SMC in the field sample is outside 50 - 150 percent

recovery.
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VII. Laboratory Control Samples

Review Items: Form QII-VOA, Form QI-VOA, and laboratory ¢éntrol sample (LCS) data.

Objective

Data for LCS are generated to provide information on the mmcy o ﬂ:emalynml method and
laboratory performance.

Criteria
1.

2.

”"cent.

S. The RRT or absolute RT, whl&cver apph&?‘"‘fbj} S tompounds must fall within the
windows established during the%al calibratjén:* The absotute RT window is + 1

R

percent of the mean RT calculated rom thedhtee initial calibration standards. The RRT

window is + 0.005 RRT units of thé Bi - calculated from the three initial
calibration standards

6 The RT of the within + 1.0:pexcent of the mean RT of the SMC
established alibration ﬁ%

Y
ust be greater than or equal to 20 percent and less than

7. The SMC@.wovcry in the
terion of 50 - 150 percent is advisory.

or equa!%a 20 percent. T

Soext] acted and analyzed at the required frequency and that
> ”A : for each matrix, and for each analytical sequence.

window is QWT units of the mean RRT calculated from the three initial

calibration standards.

S. Check that the LCS recovery was calculated correctly by using the following equation:
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%Recovery=%x100%

A

where:
Qp = Quantity determined by analysis -

Q4 = Quantity added
E. Action

If any 1L.CS criterion was not met, the associated field mme data may need to be
usability purposes. Some data qualifications may bemformed automatically through oM
Computer-Aided Data Review and Evaluation (CAM) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electro ;M reported sam;ﬁe results conservatively, that
is, based on a "worst case" situation. CADRE %@ahfy $4ndicated in Table 7. The
criterion, "*" for professional judgement, should bemned té%ﬁetermme if a less stringent
qualification is warranted. Manual reviews of hardcopyéiaia;sheuld also be performed in order to
verify and confirm the results of the CADRE review. The' ing actions are suggested for
qualifying sample data utilizing CADRE and for hardcopy manuﬁzf reviews.

1. CADRE-Assisted Data Revightm.
&

it
a. If the SMC recovery
percent, then the LCS ‘4 assocxa;e@%ampl&s“‘sﬁeuld have been reanalyzed. If
the SMC recovery cntenaw not nxef:&xpon reanalysis, or the reanalysis was not
performed, then the field sﬁgy;e dgwshoum be qualified if the SMC in the field
sample is outside 50 - 150 pemmvery The positive results and non-detect
data in thez.ssgcxated sample dmhould be qualified as estimated ("J" for detects

'\ =2 e,

durmg the mmal calibration, then the outlier
sample should be qualified. The qualitative

ery criteria were not met, then the LCS results should be used to
fata for the speciﬁc compounds that are included in the LCS
solution. If iﬁ%_cs recovery is out on the high end, detected target compounds
may be quah%?"] * If the L.CS recovery is out on the low end, detected target
compounds nﬁw&e qualified "J" and non-detects may be qualified estimated (UJ)

or unusable @;“(see Table 7). Professional judgement should be used to quahfy

i f und recovery efficiency, analytical problems associated with each
ousd, and comparability in performance of the LCS compound to the non-
LGS compound.

d. If the SMC RT of the LCS was not within + 1.0 percent of the mean SMC RT
calculated from the initial calibration, then the associated field sample data may

34 Draft 8/94



Laboratory Control Samples VOA-Q
need to be qualified. The associated field sample data are qualified using
professional judgement as rejected (R) or presumptively present (N) (see Table
7.

2. Hardcopy Manual Data Review

TPO action should be noted if a laboratory failed to amaly; %&LCS with each Batch, or if
the reviewer has knowledge that a laboratory consnstesﬂy fallsfita,@merate acceptable LCS
recoveries. .

TABLE 7

The following table summarizes the LCS criteria,
associated field samples.

% RECOVERY

Detects 30 - 110%

Non-detects = 30%
SMC % RECOVERY **

Detects 20 - 200%

Non-detects < 10%
SMC RTS > 1.5%; +11-15%*
< -1.5% *
RRT AND ABSOLUTERT.
Detects *** RRT: > 0.01; RRT: + 0.006 -
< - 0.01 units * 0.01 units *
RT: > 2.0%; RT: +11-20% *
< -2.0% *
RRT: > 0.005;
< - 0.005 units *
RT: > 1.0%;
<-10%*

 vasless than 20 percent or greater than 200 percent,
then the field samp’te@&ﬁa ould be qualified if the SMC in the field sample is outside 50 - 150 percent

*** LCS compound(s) and all ToBLCS compounds.
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VIII. Regional Quality Assurance and Quality Control

Review Items: Form QI-VOA and quality control sample data.,

Objective

Regional Quality Assurance and Quality Control (QA/QC}Mrs to any QA .and/or QC initiated
by the Region, including field duplicates, Regional Performance Evaluauon%%}sampl&s blind
spikes, and blind blanks. It is highly recommended tha Reglons adopt the use-of blanks.

Criteria

Criteria are determined by each Region.
1 PE sample frequency may vary.
2. The analytes present in the PE sample must be coma:&y@;lennﬁed and quantified.

T SR
g

Evaluation

hm"‘*\«‘?'g??%»}"‘

Qq ting procedure (SOP) for data
Mmdmdual basis. Results for

Action

Any action must be in a w1th Reg:onal«@mﬁmnons and the criteria for acceptable PE
sample results. Unaccg) f s should be noted for TPO action.
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IX. Analytical Sequence

Review Items: Form QVI-VOA.

Objective

i
The objective of the analytical sequence is to ensure that a@agnate wﬁﬁmﬁw and QC measures
are applied 10 sample analyses. ;

Criteria

1 The analytical sequence consists of the fol@g analyses dqpendmg on whether an mmal
calibration or a daily calibration is perfo; M

Initial calibration analytical sequence:

L initial three-point calibration;
] instrument blank;
. LCS;

= method blank;

» field sample(s);

- instrument blank(s); a

shall be analyzed on a GC system meeting the initial
: »@heck standard technical acceptance criteria.

3 analyzed after an acceptable method and instrument

dtch shall be run within a valid apalytical sequence that concludes
) ent blank and an acceptable PVS. If a PVS reanalysis is
;é\ s»yequired because of aw-compham PVS analysis, the PVS reanalysis must be started
mn 26 hours after@*é start of the current analytical sequence.

5. : mthm’wBatch shall be analyzed and results reported within the contract

Evalnation

Review the Form QVI-VOA to ensure that the proper analytical sequence was followed and that
data from all the required analyses are present.
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E.

Action

If any analytical sequence criterion was not met, the associated ﬁel&"ssample data may need to be
qualified for usability purposes. Some data qualifications may be@rformed automatically through
Q™™ Computer-Aided Data Revxew and Evaluanon (CADRE;“ CADRE supplemented with

Ly re ‘; ‘sample results
conservatively, that is, based on a "worst case" situation. Manual revi“év%‘mfahardcopy data should
also be performed in order to verify and confirm the results Of the CADRE: . The following

actions are suggested for qualifying sample data uulxzmg CADRE and for harﬁcé@manual data
Teviews.

1. CADRE-Assisted Data Review

properly followed. NOTE: The above-méri
analytical sequence dm not preclude addm

E2E
8
8
B
.8
8
i
8
8
'§
&
B
o
5
"S
§i
o
=
B
oy
9
&
gg

analyzed during an analytical sequence, all associated § 3
qualified "J" as specified above and would also be quahﬁed% ccordance with the

If the analytical sequence was not‘%&owed ;hgn the data analyzed during this sequence

By

may need to be qualified. The assotiated We data should be qualified using
professional ]udgement as estimated (3} gjected (R).
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X. Qualitative and Quantitative Results Verification

Review Items: Form QI-VOA and sample data.

Objective

for field samples are accurate.
Criteria
1. The SMC must be used as the RT marker@mhe RRT criterion used for compound

w%v
St mw

2. The RT for the SMC must be within * 1. %pmnt of,@efmean SMC RT calculated

200 percent in order to use RRIT*fe etification purposes. If the SMC recovery is
greater than or equal to 10 p&@m and I&SS% -igfjual1o.200 percent, the
identification window is * 0. oom'r units oﬁs&e mean RRT for each target compound
calculated during the initial mlibrmn If Wery of the SMC is less than 10
percent, greater than 200 percent, o‘t&%amcﬁmenc&s are present (but are adequately

recovered in the method blank), the amiié’RT of the compounds must be used for

: ; chever applies, "formll positively identified target compounds

must fall ;wﬁun the windo wggﬁtabhshed durmg ‘the initial calibration.

6. Only one rethigid.of qua

hﬁ(»t‘”@ Ly o

within an analy‘tm%%uence

" may%é”ém for samples within a Batch and analyzed

7. It any saturated non- mpomld chromatographic peaks are evident, or if any

hig peaks overtap 8ne or more RRT and/or RT target compound windows,
the "E,N“#fag on Form I to indicate this situation. The "E" flag

hat exceed the calibration range and the "N" flag identifies positive

v or example, if a large peak tail from a saturated peak elutes into
a target compound identification window, then that target compound is flagged "E,N." If a

~«saturated peak overlaﬁ@ore than one target compound window, then all target

1 Check the concentration in the sample using the following equation for external standards.
The response can be measured by automated peak height or peak area measurements
from an integrator.
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Water:

Concentration in ugjL =

Soil/Solid - (Wet weight basis):

where:

CF,, = calibration factor established
calibration. NOTE: Only one 10
samples within a Batch and analyzed ‘Wit
X.D4).

V, = volume of¥

W, = weight of sampleanalyzed (g}
R ”&\ ‘.J;’ ‘g%“(

2 Check the retention time shift (RTS):perceat: ence between the field and QC
samples or subsequent standards analyzedi#nd the most recent initial calibration analyzed
for the SMC using the following equatiogy:
~EEEEE, E

oK 5

4. The calibratiog £actor for a compound may be calculated by one of three techniques using
data collected‘dgting an acceptable initial calibration. Only one of the quantitation
techniques listed below must be used for samples within a Batch and analyzed within a
given analytical sequence.
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a. The calibration factors based on the midpoint of the initial calibration curve.
This option may be used as jong as the midpoint values are within = 10 percent
of the average of the high and low point values.

b. The mean calibration factor established during thednitial calibration.

c. The "K" curve (line segments) established duging mah‘branon The segments
run from the low to the midpoint and from@ike mid t&%}w«?mgh point calibration
mixtures. Many data systems calculate "K" curves automaﬁwﬁiy

a. When SMC recovery is greater than or eq”
to 200 percent:

i

ii. Peaks in sample mmatogm are identified as target compounds if
their RRT is mmﬁ%»o O%QRT units of the mean RRT of the

compound &stabhshed@% the initial calibration.

aks fsam ple chromatograms are identified as target compounds if
their absalfite.RT is within = 1.0 percent of the mean RT of the
o %oompoumf%ﬂﬂuhed during the initial calibration.

hvzz wm

absolute RT whichever applies, for all positively identified target
e windows established during the initial calibration.

Verify that the "E,N" f&gwas properly reported on Form I when saturated non-target
&gompound chromato@xc peaks are evident or if any chromatographic peaks overlap
than one RRT ﬁ/or RT target compound windows.

y matographic peaks outside target compound RRT and/or RT
owsidre evident, the nearest target compound should be flagged "E,N" on
Form%gi“

b. If chromatographic peaks overlap more than one target compound RRT and/or

RT windows are evident, the corresponding target compounds should be flagged
"E,N" on Form L
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E.

Action

If any qualitative and/or quanutatrve result venﬁcauon criterion was not met, the assoclated field

p

2N u.»»

or CADRE supplemented with manual reviews. QTM CADRE il qualify the electronically
reported sample results conservatively, that is, based on a "wmas%"snuatmn CADRE will
qualify data as indicated in Table 8. The criterion, "*" formfwslonafg&@ement, should be
examined to determine if a less stringent qualification is warranted. Manﬁit%tmews of hardcopy
data should also be performed in order to verify and confirm the results of th‘@WRE review.
The following actions are suggested for qualifying W@m utilizing CADRE an%;;;hardcopy

manual data reviews. Wl

Reoght

1. CADRE-Assisted Data Review

noﬁpﬁthm 50 - 150 percent but was
m or equal to 200 percent, then

a. If the SMC recovery for a field e
greater than or equal to 10 percent an

b. A SMC recovery of less than 20 percent or grater%an,zoo percent in the QC
samples or blanks M w1th a sample Batch is an“flication that serious

unacceptable QC san@?(es or blar » B¢
data must be qualified €ither as %ﬂm@‘(‘J"
or rejected (R) (see PVS‘@

:. (ZX) the upper calibration range should be

nethod of quantitation is used to calculate the sample results
:quantitate sample results from the same analy‘nml sequence,

L0 1 "UJ" for
%@%%

Target commds flagged "E,N" by the laboratory shouid be qualified as

pr&sumpnve ent (N).

« W%Q
xs»;\?(

If the SMC rewsery for a field sample was less than 10 percent or greater than
200 percent,_ &n the data should be qualified. If matrix interferences obscure the
Jzdetection apdl quantitation of the SMC, professional judgement should be used to
If no matrix effects are evident, the positive resuits and non-
“dmm the affected sample should be qualified as estimated (J or UJ for
non-de%ecxs) or rejected (R) (see Table 8). In addition, absolute RTs should be
used for identifications.

h. If the RRT or absolute RT, whichever applies, for a positively identified target
compound(s) was outside the window established during the initial calibration,
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2. Hardcopy Manual Data Review

NONE

SMC % RECOVERY

VOA-Q

then the outlier compound(s) should be qualified. The qualitative data (positive
identifications) may not be accurate because of incorrect relative or absolute
retention times. The associated sample data for that compound should be

(N), as defined in Table 8.

reanalysis or the sample was not reanalyzed “then the afféét@@gl
be qualified. The affected sample data §hould be qualified usii‘rg 2

judgement as rejected (R) or presumpti

VT

qualified using professional judgement as rejected@} or presumptively present

e, the laboratory was
was, still out upon
gple data should

&sslonal

Detects 10 - 200% 0
> 200%. .
Non-detects > 10% < 10% *
SMC RTS *11-15%*
No. of quantitation
methods
RRT:> 0.01; | RRT: =% 0.006 -
< -0.01 0.01 units *
units * RT: = 11-
RT: > 2.0%; 20% *
<-20%*
< CRQL; >2x
> Ix-X upper
upper calibration
calibration limit
limit
Saturated/Overlapping "E,N"
target compound
peak(s)
* Use professional judgement.
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5. POLYNUCLEAR AROMATIC HYDROCARBON (PAH) DATA REVIEW

The polynuclear aromatic hydrocarbon (PAH) QTM data reqmrements to be checked are listed
below and described in the following sections.

Technical Holding Time
Initial Calibration

Calibration Check

Laboratory Blanks
System Monitor Compound (SMC)

Laboratory Control Samples (L.CS)

* R g§gsc<=BEET
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I. Technical Holding Time

Review Items: Form QI-PAH, EPA Traffic Report/Cham-of-Custoﬂy form, sample extraction
sheet, and Batch Narrative.

Objective

Technical requirements for sample holding times
The holding times for soils (and other non-aqueous .
sludge) are currently under investigation. When the r&sults*&te‘&yaﬁable they vvﬂl be incorporated
into the data evaluation process. Additionally, results of holdmgﬁmsm&&s will be incorporated
into the data review criteria as the studies are conducted and approved:

The holding time criteria for water sgmples; as's ent 40 CFR Part 136 (Clean
‘Water Act), is as follows: 7 PR

For semivolatile compounds in coa”ﬁeﬂ (@4 e}awater samples, the
maximum holding time is 7 days from:samp{e:eollecuon to extraction and
40 days from sample extraction to anafys;sw

tiie:.compounds mm—aqueous samples be extracted within 14
X3t 40days of extraction.

e date of sample collection on the QTM
My (TR/COC) form with the dates of extraction and analysis on the
; (Form QI-PAH). To determine if the samples were analyzed

-P
**a;@z& AH.

Ven@%ﬁat the TR/COC M¢s that the sampl&s were received intact and iced. If the samples
wmot iced or there were any problems with the samples upon receipt, the sample condition
id affect the data. )

If any technitalholding nme:sﬁ?tenon was not met, the associated field sample data may need to
be qualified for*@ﬁbmty pﬁ@s&s Some data qualifications may be performed automatically
through QTM Cortr miteriAided Data Review and Evaluation (CADRE) or CADRE supplemented
with manual reviews. ‘&@H CADRE will qualify the electronically reported sample results
conservatively, that is, based on a "worst case” situation. CADRE will qualify data as indicated in
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Table 1. Manual reviews of hardcopy data should also be performed in order to verify and
confirm the results of the CADRE review. The following actions are suggested for qualifying
sample data utilizing CADRE and for hardcopy manual data reviews.

1.

2.

CADRE-Assisted Data Review

a If technical holding times were exceeded, flag:all positive
and sample quantitation limits as &sumated"{?:] (see% 4) »

approximations and should be qua’.}ﬁed with "J" ox”ﬁ?] respectively. The
reviewer may determine that nm-‘%e&ect data shmﬂﬁ be rejected (R) (see Table 1).

a.
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C.

PAH-Q
. Initial Calibration
Review Items: Form QIVA-PAH, QIVB-PAH, and initial mlibragon standards data.

Objective

Compliance requirements for satisfactory instrument calibration,
instrument is capable of producing acceptable qualitative aud%quannta céata for PAH target
compounds. An initial three-point calibration is performed to determine > ‘the i
for all target compounds and to demonstrate that the instrument is capable of |

performance.

Criteria

Monitor Compound (SMC) are analyzed s " L
(100 ug/mL) concentrations at the begmmng &Waa, whenever major instrument
mamtenance has been performed (e g., column or detesm replacement), or whenever the

4

method, a higher concentration leve f:lnay bemsed if the method specified linearity

S

?fj
. Initial Calibration
*ﬁonoentration (ug/mL)
Medium High

’ 20 100

20 100

20 100

20 100

20 100

20 100

20 100

20 100

20 100

20 100

20 100

Benzo(a)pyrene - 2.0 20 100
Indeno(1,2,3-cd)pyrene 20 20 100
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1

Initial Calibration
Concentration{ug/mL)
Compound :
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

2-Bromonaphthalene (SMC)

The percent relative standard deviation (%Rm) for the calibration factors fromﬂle three
initial calibration standards must be less tlmfgor equal to ZiO percent for all target
compounds and the SMC.

NOTE: Either peak area or peak hexght ma;nmed h@i‘calmlate the calibration factors
that are, in turn, used to calculate %RSP (kg{é&wever, the type of peak
measurement used to calculate each calibrationfactor for a given compound must
be consistent. For example, if peak area is useds&%mlculate the low point

calibration factor for Pyrene, then the mid and mgﬁm mh'branon factors for

L G,
The retention time (RT) of th&%MC in each't alibtation standard must be within

¥ 5

=+ 1.0 percent of the mean SMCZ;R%[ mlculated%%am the thiree initial calibration standards.

The peak resolution (% valley) betwwa méwo(l,zs-cd)pyrene and
dibenz(a,h)anthracene, and between pkenmﬂlrene and anthracene in the low level initial
calibration standard,,mnst be l&ss than or egfual to 35 percent.

;wv

Verify thatzihc correct mhbmﬁen standard concentrauons were used for the initial
mlibratm P @% «s%fg‘

R *:a*%‘\“mmg“g )
nd.mean CFs for the PAH target compounds and the SMC, using the

“ “vTotal Peak Area (or Height)
Mass injected (ng)

n
T x
=1

n
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Initial Calibration PAH-Q
where:

CF = mean of three initial calibration factors

x; = individual calibration values &

n=3

o

e

,.z:% : >

& 5

3 Evaluate the %RSD values for the PAH target compcunds and
3. Check and recalculate the %RSD for @%percent or more of thc P}k’émet
compound(s); verify that the recalculatéd value(s) agrees with the laboratory
reported value(s) using the followd

4. Verify that the RT OMMC in each calibration standard falls within * 1.0 percent of
the mcag%zmc RT calo %m the three initial calibration standards.
: oo

x 100%
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6. If errors are detected in the calculations of either the calibration factors, the mean
calibration factor, or the %RSD, perform a more comprehensive recalculation of
additional target compounds.

fid
. “1

7. Verify that the absolute retention time (RT) and relative ;&tenuon time (RRT) windows

4

were calculated correctly for the target compounds and:the SMC. The absolute RT
window is = 1 percent of the mean RT calculated front:the:three initial calibration
standards. The RRT window is = 0.008 RRT umtsv%:»f*the meanfRRT calculated from the
three initial calibration standards.

E. Action

If any initial calibration criterion was not met, the asSiciated field sample data may need to be
qualified for usability purposes. Some data quahﬁz&ons may be geﬁbrmed automatically through
QTM Computer-Aided Data Review and Evaluaﬁm{CADRE) i CADRE supplemented with
manual reviews. QTM CADRE will qualify the ele&iémlly Wned sample results

order to verify and confirm the results of the CADRE review. The“f‘o”ﬁemng actions are suggested
for qualifying sample data utilizing Cﬁ@%@ for hardcopy manual datdireviews.

1.

a. If the %RSD for any PAH::arget congpgund in the initial calibration was greater
than 25.0 percent, the data Shonld bbz%quahﬁed smce the r&sults for the outlier

sample shouldJJe quahﬁed for tﬁaimmpomd(s) as estimated (J), as defined in
N s in the associated field sample would generally not be
quahﬁefimnl&ss a“ﬁ@anty problem‘@h % RSD) due to problems associated

fogjtarget compouﬁﬁfm the Jow calibration standard would affect the detection
ngmd the CRQE ‘

gﬂngy not.be accurate“‘%a 10, peak overlap and lack of adequate resolution. If peak

resOlttiosifor either peg’k‘@alr exceeded the criterion, the positive field sample
resuits shoufl&be quahﬁed using professional judgement as &stunated Q) or

Ihe SMG‘»%’T was outside + 1.0 percent of the mean SMC RT, then the field
sar ata should be qualified. The qualitative data (positive identifications and
non-déﬁwted analytes) may not be accurate due to incorrect retention times, and
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the associated field sample data should be qualified using professional judgement
as rejected (R) or presumptively present (N), as defined in Table 2.

2. Hardcopy Manual Data Review

a. If the initial calibration sequence was not follgw aas\requlred then professional

judgement must be used to evaluate the effe@za}‘ ‘the non-compliance on the
sample data. > s

> 35.0% *

Use
professional
judgement

>35% *

> 1.5% *11-15%
< -1.5% * *
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II. Calibration Check

Review Items: Form QV-PAH, QI-PAH, and calibration check staaﬁard data.

Objective

Compliance requirements for satisfactory instrument mh’bra‘mm are mmed to ensure that the
instrument is capable of producing acceptable qualitative and quantitativet : ; ‘The calibration
check is performed at the beginning of each 24-hour analytical sequence to verﬂ'y’%zt the initial
calibration is still valid and to verify that the performaWof the instrument is sa 3y on a
day-to-day basis. L

Criteria

1 A calibration check standard is the mid-k mal mmmmn standard (20 ug/mL)
containing both PAH target compounds and mme {gt is analyzed at the beginning of
each 24-hour analytical sequence prior to the analysssi‘amhe method blank and field and
QC samples.

2. The PAH target compounds 4ng:the. SMC listed in I1.C.2 must ’be*«mcluded in the
calibration check analysis.

x&»é

calibration and the calibration facmrafrom thegwlibranon check standard must be within
% 35.0 percent for all PAH target cmﬁpoumnd the SMC.

%;’«.
ies, fomll calibration check compounds must
] shed dunng the initial calibration. The absolute RT
& 1 ulated from the three initial calibration
RT units of the mean RRT calculated from the

6. The peak resolution (%gﬁbetween indeno(1,2,3-cd)pyrene and dibenz(a,h)anthracene
between phenanthrene é% I
>:f§) o~

4 und(s); verify that the recalculated value(s) agrees with the
labora‘mfreported value(s), using the following equation:
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Total Peak area (or Height)

Calibration Factor =
rason d Mass injected (ng)

n Jshe initial calibration and the
cent or more of the PAH

3. Evaluate the %D between the mean calibration factor £
calibration factor from the calibration check standardﬁor
target compounds and the SMC, using the followmgwquauon

where:

Verify that the %D is wlt*mw 35.0 gercent for all PAH target compounds and
the SMC. Note those com pt’gnads ﬁ&’h have a %D outside the required

%loulauons of éither the calibration factor or the %D,
. recalculation:

jon was not met, the associated field sample data may need to be

 por . Some data qualifications may be performed automatically through
Q™™ Computer-Alde@ma Review and Evaluation (CADRE) or CADRE supplemented with
manual reviews. QTM CADRE will qualify the electronically reported sample results
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conservatively, that is, based on a "worst case" situation. CADRE will qualify data as indicated in
Table 3. The criterion, "*" for professional judgement, should be examined to determine if a less
stringent qualification is warranted. Manual reviews of hardcopy data should also be performed in
order to verify and confirm the results of the CADRE review. ’Ihe::io]lomng actions are suggested
for qualifying sample data utilizing CADRE and for hardcopy mml data reviews.

1. CADRE-Assisted Data Review

a. If the calibration factor for any PAH target compound had %% between the
initial calibration and the calibration check that exceeded + ﬁﬁgement, then the
outlier compound(s) should be qualifiéd.* The positive results and-sgdetect data
in the associated sample for that co@é“und(s) should be qualified as estimated
("J" for detects or "UJ" for non-dem) or rejected (R), depending on the degree
to which the %D criteria was exem‘ﬂed, as defined:in Table 3.

b. If the RRT or absolute RT, whichever liesfor a calibration check
compound(s) was outside the mndoww during the initial calibration,
then the outlier compound(s) in the assoc:ateﬁ@eld sample should be qualified.
The qualitative data (positive identifications Z detected analytes) may not
be accurate because of incorrect relative or absolut@zmuon times. The detected
and non-detected in all associated field samg‘I&s for that compound(s)

should be qualified‘g dude

‘u

ate rmluﬁon. If peak resolution for either

as estimated (J) or pr&sumptxvely present
ute in the region of coelution in the

If the wlﬂoratmcheck sequence was not followed as required, then professional
judgement m.i%ﬁbe used to evaluate the effect of the non-compliance on the

fects on the sample data due to problems with calibration should be
noted"’%é@e data review narrative. If the data reviewer has knowledge that the
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PAH-Q

laboratory has repeatedly failed to comply with the requirements for frequency,
linearity, retention time, or resolution, the data reviewer should notify the TPO.

The following table summarizes the calibration check cnterimand

for all associated field samples.

TABLE 3

S

oy

tﬁé*ﬁ&éggualiﬁcaﬁon guidelines

- -
- ——— T .
CALIBRATION CHECK NOT 2 "3
QUALIFIED : :
5
%D i 45
Detects +35.0%
Non-detects = 35.0%
PEAK RESOLUTION r
Detects < 35% % > 35% *
Non-detects all results *
SMC RTS > 1.5% +11-15%*
<-15%*
RRT AND ABSOLUTE
'\ RRT: >0.013; | RRT: + 0.009
< -0.013 units * | - 0.013 units *
RT: > 2%; RT: £ 1.1 -
<-2%* 20 % *
RRT:> 0.008;
< - 0.008
units *
RT: > 1.0%;
< -10% *
Draft 8/94
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IV. Performance Verification Standard

A Review Items: Form QIII-PAH, QI-PAH, and performance verification standard (PVS) data.

B

low level standard used in the initial mWom

B. Objective
The PVS is analyzed at least once during each 24-hour analytical sequ
stability.
C. Criteria
1. The concentration of the PVS standard is zﬁé@mm&s (2x) the, concentranon level of the

2. An acceptable PVS must be analyzed at ﬁWlOWmch analytical sequence. The

PVS must be run within 24 hours after the m]eclm@tﬁe first initial calibration standard
or a valid calibration check standard.

3.

4.

5. The SMC recovery criterion of 50-150 e
recovery in the PV b i

6.

7

windows mtabﬁﬁ&fémnng the initial mh“branon. The absolute RT window is + 1

iy

percent of the mean%‘muﬂated from the three initial calibration standards. The RRT

s«\* Sen
el

{7 valley) between indeno(1,2,3-cd)pyrene and dibenz(a,h)anthracene
ene and anthracene in the PVS must be less than or equal to 45

analyzed at the required frequency and at the conclusion of the

2. Evaluate the PV& percent recovery according to the following equations:
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Amount Observed

x 100
Amourt Added %

% Recovery =

and ”

where:

AX =

3.

4.
percent of the mean RT calculated from the three m?wlibrauon standards. The RRT
window is + 0.008 RRT units of the mean RRT calcufawﬁé&om the three initial
calibration standards.

S Verify that the peak resolu
dibenz(a,h)anthracene and bemn phen
45 percent.

E. Action

If any PVS criterion was not met, the assoc:ated@%d sample data may need to be qualified for

s, b2

usability purposes. Somé W:.kmuons may beiperformed automatically through QTM
Computer-Aided DataEﬁREWew and“Evaluation (CAI%) or CADRE supplemented with manual
reviews. QTM CA%% will qualify $he:electronically Yeported sample results conservatively, that
is, based on a "wogsijase situation. @&DRE will qualify data as indicated in Table 4. The
criterion, "*" foWessmnal ]udg £xamined to determine if a less stringent

¢ mpy data should also be performed in order to

b 11111

If the reco&mg of a compound in the PVS was outside the expanded recovery
criterion e, greater than 150 percent or less than 50 perccnt), then the
outlier componsi d(s) in the associated field sample data generated since the last
valid PVS or 1‘.@ should be qualified. The positive results and non-detect data in
the assocnated%d sample should be qualified as estimated ("J" for detects or
"UJ" for non-ﬁe‘ﬁects) or rejected (R) (see Table 4).

“:3fithe SMg%wecovely was less than 20 percent or greater than 200 percent, then
théf@gsssaﬁlple data should be qualified if the SMC in the field sample is outside

50 - 15@:percent recovery. The positive results and non-detect data in the
associated sample generated since the last valid PVS or LCS should be qualified
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as estimated ("J" for detects or "UJ" for non-detects) or rejected (R) (see Table
4).

c If the RRT or absolute RT, whichever applies, for:a PVS compound(s) was
outside the windows established during the mua%zca]ibrauon, then the outlier
compound(s) in the associated field samples shoudd be qualified. The qualitative
data (positive identifications and non-detecteé mﬁy&s} .may not be accurate
because of incorrect relative or absolute retezmon tintes;’ Ehc _positive results and
non-detect data in the associated sample generated since ‘the Slast valid PVS or
LCS for that compou.nd(s) should be quahﬁed using prof%slonﬂggndgement, as

d. If resolution criteria were not met,@hen the quahm‘ave and quantitative results
may not be accurate due to in: '; te resolutiof. %ﬁ’f peak resolution for either
peak pair exweded the cntenon, 1 €] w‘nve sm@le rmults should be qua.hﬁed

depending on the extent of the coelution problem. ““Professional judgement should
be used to qualify nedtarget compounds as reyw&ed R) or

"»4

e. If the SMC RT of the P&s was not within + 1.0 pewent of the mean SMC RT
calculated from the muaimbrauonﬁken the associated field sample data may
need to be qualified. The dssociated field sample data generated since the last
valid PVS or LCS are quahﬁe(t»nsmg professional judgement as rejected (R) or
prsmpmewrmnt ™) (see“ll%ie 4).

2.

Ifthe PVS was not
zﬁ@g&ment must b

in the proper sequence as required, then professional
e.the effect of the non-compliance on the

has rep i‘"&ﬂed to comply with the requirements for recovery,
X etennon uméf%e‘r resolution, the data reviewer should notify the TPO.
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TABLE 4

PAH-Q

The following table summarizes the performance verification standard criteria and the data

qualification guidelines for all associated field samples.

NOT QUALIFIED
% RECOVERY
Detects 50-150%
Non-detects 2 50%
SMC % RECOVER
Detects 20-200%
Non-detects 220%
SMC RTS +11-15%*
PEAK RESOLUTION
Detects < 45% > 45% *
Non-detects ;%& a gﬁ%
RRT AND ABSOLUTE EF
RRT: > 0.013; | RRT: = 0.009
< -0.013 units * | - 0.013 units *
RT: > 2.0%; RT: = 1.1-
<-20%* 2.0% *
RRT:> 0.008;
< - 0.008
units *
RT: > 1.0%;
<-10%*

ional judgement.

** If the P%% recovery was less than

n 20 percent or greater than 200 percent, then the field sample

data should Wcﬂ if the SMCiin the field sample is outside 50 - 150 percent recovery.
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V. Laboratory Blanks

Review Items: Form QI-PAH, analytical sequence summary form {@VI-PAH), and laboratory
blank data.

Objective

The purpose of laboratory blank analyses is to determine the existence and fiiap itude of
contamination resulting from the laboratory environment and to ensure that the’%%wment is free
from potential interferences. The criteria for evaluaum%f laboratory blanks appfir’% -
laboratory blank associated with the samples (e.g,, méthiod blanks and instrument blanksy:>Tf
problems with any blank exist, all associated data nmz be mrefully ¢valuated to determine

whether or not there is an inherent variability in fi¢'data, or if thgfg:soblem is an isolated
occurrence not affecting other data.

Criteria
1. Method Blanks
a. A method blank analysis:i

(water, soil/solid, et@, avith &
24—hour analytical seqmg:e Separa

b.

c The 4 g h{ration of other mterferﬁiigunknown compounds that are outside
tanger:ecompound wf%aws) are mlcula%*eﬂ using the calibration factor of the
ngarest target comp@ﬂ and must be léss than one-half the CRQL of that target
#ompound. , -

d The Smmnd meet the adv1sory recovery criterion of 50-150 percent.

However, fﬁﬁwﬁ,ﬂc . Tecovery in the method blank must be greater than or equal to

Thé"*SM RT in the meﬂmﬂ blank must be within + 1.0 percent of the mean
SMC R’I*&mllated from the initial calibration.

An mstrument?»ﬁank is required at least twice during the analytical sequence.
The first mstment blank analysis is reqmred after the three-point (nlibrauon or

60 Draft 8/94



Laboratory Blanks PAH-Q

b. The concentration(s) of the target compound(s) or potential interferences that
clute within target compound identification windows in the first instrument blank
(analyzed immediately after the initial calibration or before valid calibration
check) must be less than one-half the CRQL. The ‘concentration of other
interferents (unknown compounds that are outsxdé:target compound windows) are
calculated using the calibration factor of the nwest Jtarget compound and must
be less than one-half the CRQL for that targé mﬁnd

I
d. The SMC should meet the advisory mvery criterion of 50-150 percenta/

2,

However, the SMC recovery in th&fﬁ;stmment blank must be greater than or

’Egmkstandard andh

SR 5 - Wit R AT,

gm appropriate blanks were analyzed with the frequency as described above, then the data
Tédswver, should use prof%sxon%xdgement to determine if the associated sample data should be
qualii‘feﬁf ggz@e reviewer may w% to obtain additional information from the laboratory. The
situation shgaﬁd\be brought sﬁ@e attention of the TPO.
wg;y

Action in the ;%se k esults depends on the circumstances and the origin of the blank.

Detected compound rw@& should be reported unless the concentration of the compound in the

sample is less than or equal to five times (5x) the amount in the blank. In instances where more
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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 sample results
must not be corrected by subtracting the blank value.

If any blank criterion was not met, the associated field sample qm?&may need to be qualified for
usability purposes. Some data qualifications may be performedf%omanmlly through QTM
Computer-Aided Data Review and Evaluation (CADRE) or@mwplememed with manual
reviews. QTM CADRE will qualify the electronically reportéd samples y conservatively, that
is, based on a "worst case" situation. CADRE will qualify data as mdumeémﬁable 5. The
criterion, "*" for professional judgement, should be examined to determine ifale ss stringent
qualification is warranted. Manual reviews of hardcowfﬁata should also be performed;m order to
verify and confirm the results of the CADRE revxewi%%%e following actions are suggestedifor
qualifying sample data utilizing CADRE and for ha¥écopy manual data reviews.

1. CADRE-Assisted Data Review

a Any target compound detected in the sanp
associated blank, is qualified as aumated“@gw 1€

than five times (5x) the blank contamination. %e sample results that are

greater than five times (5x) the blank level are repe

Positive sample results:dess, QNan ﬁve times (5x) the blank@ontammanon and less
than the CRQL are:geported as

”mt within + 1.0 percent, then the associated field sample
;&ngmmted sm&%%last valid method or mstrument blank may nwd to be

If a target cqfwund was found in a blank but pot in the sample, no action is
"2 taken. If theseontaminant(s) was found at level(s) significantly greater than one-

b. There-say be instances in which little or no contamination was present in the
associated blanks, but qualification of the sample was deemed necessary.
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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 nét -routinely reported, it may be
impossible to verify this source of contaminatiog. ﬁowever if the reviewer
determines that the contamination is from a sgun \,other than the sample, the
data should be qualified. In this case, the "§*/rulé:may not apply and the sample
value should be reported as a non—detect. m*explana a::af the rauonale used

fied as unusable (R), due to interference.

the associated samples should be goal
A if the contamigation is suspected of having

This should be noted for TPO agi

¢ Sample res greater than the CRQL, but is less than the 5x multiple
of the blan

1.0
0.5
4.0
4.0

:, sample results less than 5.0 (or 5 x 1.0) would be
qualified as estimated .

lank Result ' 1.0

Sample Result 0.4J
Final Sample Result 0.5U
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Laboratory Blanks . PAH-Q
Example 3: Sample result is greater than the 5x multiple of the blank result.

Blank Result

CRQL

Sample Result

Reported Sample Result -

In this case, the sample reszziz exceemm adjusted blank resuit
(5 x 1.0) and the sample result is not quam

ALL LABORATORY BLANKS

SMC % Recovery **
Detects
Non-detects ::"”< 10%
SMCRTS > 1.5% + 1.1-1.5%*
< -15% *
METHOD BLANK

Target compounds

15t INSTRUMENT BLANK,

T B

Target compounds

< 5 x Blank Level

*xx

s 5 x Blank Level

%k

**+ If sample 'msﬁ also less than thie& CRQL, report as not detected (U).
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PAH-Q

V1. System Monitor Compound

Review Items: Form QI-PAH, Form QII-PAH, Form QIII-PAH; and sample and blank data.

Objective

Laboratory performance on individual samples is &stabhsheéf?ﬁy means«f spiking activities. All
field and QC samples and blanks are spiked with an SMC prior to samplemhmm;pn The
evaluation of the recovery result of the SMC is not necessarily stranghtforward.%ﬁeld sample
itself may produce effects due to such factors as interfergiices and high oonoentrauwwf Jarget
and/or non-target analytes. Since the effects of the gmple matrix are frequently oumcf&é;&e
control of the laboratory and may present relauvegzw dique problems, the evaluation and review of
data based on specific sample results is frequent ;. subjective and @wmds analytical experience
and professional judgement. Accordingly, this s consists pmnly of guidelines.

Criteria

1. A single SMC, 2-bromonaphthalene, is added to all ﬁe‘t&“%‘“ £2C samples and blanks for
all matrices to assess extraction efficiency, calculate the RRT:sindows for compound
identification, and assess shiff§iim.she. hromatogxaphy v

S S
2. Recoveries for the SMC in ﬁé‘l&and QC
limits of 50-150 percent. N

%
ntification p %"g , the SMC recovery must be greater
d less than or &ggal to 200 percent for field sample
S are used for idéntification purposes if the SMC recovery

er than 200 percent, or if interferences are

or equal to 20 percent.and less than or Wl to 200 percent.

l@% Check raw data to ven 4 -the SMC recovery and RT shift on the PAH Analysis Data Sheet
,%%w (Form QI-PAH), the @@@ Data Sheet (Form QII-PAH), and the PVS Data Sheet (Form

REAE

ny calculation or transcription errors.

very was calculated correctly by using the following equation:

%Rewvery=29x100%
Q
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System Monitor Compound PAH-Q

where:

Qp = Quantity determined by analysis

3.
RT; = Retention time of the SH Goin a field samge, QC sample, blank, or
subsequent calibration md
RT_, = Mean retention time of the SMCirom:the most recent initial calibration
E. Action AN

Field sample data are qualified when the recovexy of the PAH SM “Jess than 10 percent or
quahﬁed if the SMERT shift exceeded + 1.0

percent.

If any SMC criterion was not met, the assahated field samp may need to be qualified for
usability purposes. Some data quahﬁmtmng@ay be ,p&formed automatically through QTM
Computer-Aided Data Review and Evaluandﬁ?%CA%E) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electrd gitally reported sample results conservatively, that
is, based on a "worst case” suwa,uon CADRE vﬁﬁi@mhfy data as indicated in Table 6. The

siona ment, should be;ggamined to determine if a less stringent
" of hardwmlata should also be performed in order to
DRE review. The following actions are suggested for
and for hardcopy manual data reviews.

qualification is warrw Manua %
verify and confirm @@%msults of the €A
data »

associated sample data may be used without qualifiers
ciated Q %mple or blank SMC recovery is less than 20 percent or
greater th&é%o percent (see Table 6 and QC samples and blank sections).

m\ézw\

;%g b. If the recovergmf the SMC was greater than 200 percent in a field sample, then
e the associated sample data should be qualified. The positive results in the
associated sangiie should be qualified as estimated (J) and the non-detected
compounds ate:not qualified (see Table 6).

Mc (\SMC ftecovery in a QC sample or blank was less than 20 percent or greater
thmmgwrcent, then the field sample data should be qualified if the SMC in the
field samiple is outside 50-150 percent recovery. The positive results and non-
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System Monitor Compound PAH-Q

2. Hardcopy Manual Data Review

a.

detect data in the associated sample should be qualified as estimated ("J" for
detects or "UJ" for non-detects) or rejected (R) (see Table 6).

If the recovery of the SMC was less than 10 percentm a field sample, or if
interferences are present, then the laboratory shaﬁd have used absolute retention
times for identification of compounds and the«iatagpould be qualified. The
positive results and non-detect data in the aawmeﬁ‘sggqple should be qualified

as estimated ("J" for detects or "UJ" for noni*aeteets) ejected (R) (see Table
6). :

& m "
If the SMC RT was not within + 1.0 #éreent of the mean SMC m%wulated
from the initial calibration for any Qﬁzﬁsample or blank, the associated fieid
sample data may need to be quahﬁeﬂ,z The associated field sample data are
qualified using professional )udgemnt as re]ected:{m or presumptively present
(N) (see Table 6 and QC sampimw ;

then the data shouf:i~ e
professional judgemefifas rejected
Table 6. NOTE: if the'SMC percent xeeavery v?h% ’“z”ero or if interferences with
the SMC were present, tliﬁ T’

Extreme or repeated analynmi@m;ﬂems with SMC recoveries should be noted for

TPO amoM% t*
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System Monitor Compound PAH-Q
TABLE 6

The following table summarizes the SMC criteria and the data quahﬁcatwn guidelines for all
associated field samples.

SMC

% RECOVERY - FIELD SAMPLES

Detects 10-200%

Non-detects = 10%

% RECOVERY - BLANKS AND QC SAMPLES *

Detects ' 20-200%

Non-detects = 20%
RTS - FIELD SAMPLES + 1.0% + 1.1-1.5%*
RTS - QC SAMPLES + +1.1-1.5% *

* Use professional judgement.
*+ If the SMC recovery in a QC sample or blank was
then the field sample data should,
percent recovery.

20 percent or greater than 200 percent,
jualified if the@ﬁc in the field sample is outside 50 - 150
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PAH-Q

VII. Laboratory Control Samples

Review Items: Form QII-PAH, QI-PAH, and laboratory controlsample (LCS) data.

Objective

Data for LCS are generated to provide information on thezamuracy ofafhafanalyuml method and
laboratory performance.

Criteria
1. An LCS must be prepared and extracted

2 An LCS must be analyzed once per mm@pr Batch pez%?»hour analytical sequence per

2,
\ Vit

i G
The RRT or absolute RT wm&zver apph&?“ alldC

samples wéf’&maed and analyzed at the required frequency and that
& for each Bﬁt&, for each matrix, and for each analytical sequence.

 Inspect results for
recovery are within 3@3&%@0

}ahat the RR’}Q%& absolute RT, whichever applies, for all LCS compounds are within
: \&stah%‘f‘ed during the initial calibration. The absolute RT window is + 1

& an RT calculated from the three initial calibration standards. The RRT
X 'RRT units of the mean RRT calculated from the three initial
calibration standards.
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Laboratory Control Samples PAH-Q

5. Check that the LCS recovery was calculated correctly by using the following equation:

%Recovery=&x100%
A

where: g
Qp = Quantity determined by analysis

Q,4 = Quantity added
E. Action

If any LCS criterion was not met, the associated $jeld sample damay need to be qualified for
usability purposes. Some data qualifications may bez}@éx&ormedmamaumﬂy through QTM
Computer-Aided Data Review and Evaluation (CADRE&»WWRE supplemented with manual
reviews. QTM CADRE will qualify the electronically repoft&i&mple results conservatively, that
is, based on a "worst case" situation. CADRE will qualify data ‘as»anﬂlmted in Table 7. The
criterion, "*" for professional ]udgement, should be examined to déme if a less stnngent

qualification is warranted. Manual rg; Aardcopy data should also% performed in order to
verify and confirm the r&sults of the g 7

1 CADRE-Assisted Data Review
a.

b y et upon reanalysis, or the reanalysis was not
perfg;;useﬂ then thi '&ld sample data&ould be qualified if the SMC in the field
samipie is outside 504250 percent recovery. The positive results and non-detect
d@éﬁ‘in the assocxat@%fémple data shouId be qualified as estimated ("J" for detects

b.

ociated field sample should be qualified. The qualitative
#tions and non-detected analytes) may not be accurate
: and absolute retention times. The positive result and

LCS compo ;‘ gs should be qualified using professxonal judgement as rejected (R)

or presumpuv& present (N), as defined in Table 7

Gy

qualify samplg;%&ta for the specific compounds that are included in the LCS
olution. W LCS recovery is out on the high end, detected target compounds

or unmﬁe (R) (see Table 7). Professional judgement should be used to qualify
data for compounds other than those compounds that are included in the LCS.
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Laboratory Control Samples PAH-Q

Qualification for non-LCS compounds should take into account the compound
class, compound recovery efﬁciency, analytical problems associated with each
compound, and comparability in performance of thﬁ LCS compound to the non-
LCS compound.

rcent of the mean SMC RT
calculated from the initial calibration, then t.h& “wd field sampie data may

Soghind £ \\.‘?ew o

need to be quahﬁed The assocnated field sample da

TPO action should be noted if a laboratex&ﬂed to anal)@én LCS with each Batch, or if

the reviewer has knowledge that a labogatory consisten
recoveries.

to generate acceptable LCS
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Laboratory Control Samples PAH-Q

TABLE 7

The following table summarizes the LCS criteria and the data quaiiﬁcntlon guidelines for all
associated field samples.

mg&—ﬂ
LCS
% RECOVERY
Detects 30-130% < 30%
>’x /]
Non-detects 2 30% 10%
SMC % RECOVER
Detects 20-200%
> 200%
Non-detects = 20%,, | 10-19% <10%
SMC RTS 9%t > 1.5% +1.1-1.5% *
£11.5% *
RRT AND ABSOLUTE RT
Detects *** RRT: = 0.008 RRT:> 0.013; RRT: +
_ units < -0.013 units * | 0.009 - 0.013
SRIE s 10% RT: > 2.0%; units *
: <-20%* RT: + 1.1 -
2.0% *
Non-detects ** RRT:
© > 0.008;
< - 0.008
units *
RT: > 1.0%;
<-10% *
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PAH-Q

VIII. Regional Quality Assurance and Quality Control

Review Items: Form QI-PAH and quality control sample data.

Objective

by the Reglon, including field duplicates, Regional Performance Evaluatio Jm
spikes, and blind blanks. It is highly recommended that Reglons adopt the us

Criteria
Criteria are determined by each Region.
1. PE sample frequency may vary.

2.

PE sampl&s should be compared to the aceé;piance cx:fiér‘ia for the specific PE samples, if available.

%«2‘*:

Action

Any action must be in
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PAH-Q

IX. Analytical Sequence

Review Items: Form QVI-PAH

Objective

The objective of the analytical sequence is to ensure that adeguate and QC measures

are applied to sample analyses.
Criteria

1. The analytical sequence consists of the fo
calibration or a daily calibration is performed.

Initial calibration analytical sequence:

initial three-point calibration;
instrument blank;
1LCS;

method blank;
field sample(s);

PVS.

| instrument
] calibre
= meth:
u Lcs*%:%
. fiéig'sample(s);
n 4ustrument blank(
= PVS,
2. Each sample within %gh shall be analyzed on a GC system meeting the initial
calibration or valid calibtitién. check standard technical acceptance criteria.
s i, ‘*"@?ﬁ% S,
3. sampTé‘wf@g Batch shalf:pe analyzed after an acceptable method and instrument

“¥blank, and after 4R

3atch shall be run within a valid analytical sequence that concludes

=

trment blank and an acceptable PVS. If a PVS reanalysis is
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Analytical Sequence PAH-Q

D.

Evaluation

Review the Form QVI-PAH to ensure that the proper analytical segnenw was followed and that
data from all the required analyses are present.

Action

qualified for usability purposes. Some data qualifications may be perform atically through
QTM Computer-Aided Data Review and Evaluation (CADRE) or CADRE sixﬁ?m;med with

g RSy

manual reviews. QTM CADRE will qualify the electrggieally reported sample results  « ,gz.\

sequence non-compliance a Scificd: n Gthersect
analyzed during an analytical Sequ 1 : ¢.and blank data would be
qualified "J" as specified above %would also ‘zqualﬁetf‘*’i{" in accordance with the

s not followe&g&en the data analyzed during this sequence
“}assouated s@e data should be qualified using
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X. Qualitative and Quantitative Results Verification

Review Items: Form QI-PAH and sample data.

Objective

The objective of sample analysis data review is to ensure Mwhmmmn&qmumme results
for field samples are accurate.

Criteria

1. The SMC must be used as the RT marker ffithe RRT criterion used for compound
identification. The SMC is also be used s fhonitor extram efficiency.

2. The RT for the SMC must be within + 1.0pércent of semean SMC RT calculated
during the initial calibration. ) 3

3. °  The advisory limit for the SMC recovery is 50-150 perc

4. The SMC recovery must be gieater
200 percent in order to use BRI
greater than or equal to 10 perm U
identification window is * Q. OOWT units ofithe meanm for each target compound
calculated during the initial mh“brzﬁ“m If the%mcovery of the SMC is less than 10
percent, greater than 200 percent, or‘ifsinteferences are present (but are adequately
recovered in the method blank), the abmfff RT of the compounds must be used for
identification purposes.. The 1dent1ﬁmt1qn:mndow is = 1.0 percent of the mean absolute

RT for each
5.
6.
7. If any § saturated non-targ‘& ound chromatographic peaks are evident, or if any

Shromatographic. peaks metﬁ%fgmpr more RRT and/or RT target compound windows,

the "E,N%g on Form I to indicate this situation. The "E" flag
at exceed the calibration range and the "N" flag identifies positive
in which the absolute or relative retention times are outside the

target compound resy
identification wind OV

ounds that elutewéthm those windows which are obscured by the saturated peak are
»,E,N Ifa krge saturated peak obscures the entire chromatogram, then all target
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Qualitative and Quantitative Results Verification PAH-Q

D.

Evaluation

1 Check the concentration in the sample using the following equation for external standards.
The response can be measured by automated peak height gr:peak area measurements
from an integrator.

R

‘Water:

awy

Concentragion in pglL = —— 2ot —
bl CEXV)T)

-

ol rhree.jechniques during the initial
hod of qeantitation may be used for
ed within an analytical sequence (see

(RTS) percent difference between the ficld and QC
 analyzed and the most recent initial calibration analyzed

2.

“4:3.RTS = Regention time shift % Difference

¢
x% 28 5t e
e : !
Rty éi’%g :
% S

¢ention time of the SMC in a sample
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Qualitative and Quantitative Results Verification PAH-Q

3. Check the RRT of a sample component or a standard using the following equation:

RRT = Somponent RT
SMC RT

data collected during an acceptable initial calibratiaz. "Only one»‘ £th
techniques listed below must be used for samples within a Batch a”n&* *
given analytical sequence.

a. The calibration factors based on the&aiﬁpomt of the initial calibration tuve.
This option may be used as long asithe midpoint values are within + 10 percent
of the average of the high and lgw int values.

C. The "K" curve (line segments) established daringamual calibration. The segments
run from the low to the midpoint and from thé ﬂmiéfﬁto\the hlgh point calibration

Compound quantitation is
calibration.

comparison of target compound
established during the initial czh‘brau“

When Smacovery is l&ss than 10 percent, greater than 200 percent, or if
mterferencww present:

&tempound established durmg the initial calibration.
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Qualitative and Quantitative Results Verification PAH-Q

6. Verify that the RRT or absolute RT, whichever applies, for all positively identified target
compounds are within the windows established during the initial calibration.

7. Verify that the "E,N" flag was properly reported on Formlwhen saturated non-target
compound chromatographic peaks are evident or if any chmmatographxc peaks overlap
more than one RRT and/or RT target compound win

"E,N" on Form 1.

E. Action

<

If any qualitative and/or quantitative result verification cri fowas not met, the associated field
sample data may need to be qualified for usability purposes. Segs i€ data qualifications may be
performed automatically through QTM Computer-Aided Data Reviw Evaluation (CADRE)
or CADRE supplemented with manuﬁimzws .QTM CADRE will qu&ﬁy the electronically
reported sample results conservativ i
qualify data as indicated in Table 8. The.c > pal

examined to determine if a less smngenggnahﬁmtlon it Wa "‘% “Manual reviews of hardcopy
data should also be performed in order to%mfy and ghafirm the results of the CADRE review.

The foliowing actions are suggested for qua%mg le data utilizing CADRE and for hardcopy
manual data reviews. Ee o 0

]udgement, should be

1 CADRE-Assis

a field sample was not within 50-150 percent but was

a.
5 10 percent and’*less than or equal to 200 percent, then
jalifiers (see Table 8).
b. A SM@féfégggry of less than 20 percent or greater than 200 percent in the QC
samples or atiks assoclated with a sample Batch is an indication that serious
__problems ifréd. during the analysis. All samples associated with the

Heo ‘table QC szm@}&s;or blanks must be reextracted and/or reanalyzed and the
muskbe qualified éfther as estimated ("J* for detects or "UJ" for non-detects)

R) (see PVS, LCS, and laboratory blank sections).

A}

c All target co@‘?éunds detected below the CRQL should be qualified as estimated

Ar: \' which exceed two times (2x) the upper calibration range should be
qualified “E" (see Table 8).
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Qualitative and Quantitative Results Verification PAH-Q

€.

If more than one method of quantitation is used to calculate the sample results
within a Batch, or to quantitate sample results from the same analytical sequence,
the associated sample results for that Batch should be qualified as estimated ("J"
for detects or "UJ" for non-detects). <

Target compounds flagged "E,N" by the laboramxyé“should be qualified as
presumptively present (N).

If the SMC recovery for a field sample was l&ss than 10 perwmx greater than
200 percent, then the data should be qualified. If matrix mterfewm obscure the
detection and quantitation of the SM( be,
qualify the data. If no matrix effects:ar€ evident, the positive results atidifion-
detect data in the affected sample shotld be qualified as estimated (J or UJ for
non-detects) or rejected (R) (seefﬁ%le 8). In add%n absolute RTs should be

used for identifications.

If the RRT or absolute RT, whicheves“appfies, £r a positively identified target
compound(s) was outside the window establis uring the initial calibration,
then the outlier compound(s) should be qualified; < The qualitative data (positive
identifications) may not be accurate because of mcom%elauve or absolute
retention times. Th ed sample data for that compound should be
qualified using pro; gs. rejected (R) or presumptively present
(N), as defined in Tabig ' Sh

reanalysis or the sample was naﬁmalyzcd, then the affected sample data should
be quahﬁedw:l];e affected samp%ta should be qualified using prof&sslonal
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Qualitative and Quantitative Results Verification PAH-Q

TABLE 8

SMC % RECOVERY

Detects 10-200% < 10%;; -
200%°
Non-detects
SMC RTS

NO. OF QUANTITATION
METHODS

RRT AND ABSOLUTE RT
Detects

2.0%; < 1.1-
-20%* 2.0% *

Non-detects &,
COMPOUND < CRQL; > 2X
CONCENTRATION “% Jisaxw 2X upper
RO ST .
upper calibration
calibration limit
limit
"EN"

81 Draft 8/94



PHE-Q

6. PHENOL DATA REVIEW

The phenols QTM data requirements to be checked are listed belmsand described in the
following sections.

L Technical Holding Time
11 Initial Calibration

=i

Calibration Check

<
:
8
3
|
f
74

V. Laboratory Blanks

VL System Monitor Compound (SMC)
VIL.  Laboratory Control Samples (LCS)
VII. Regional Quality A

X

X
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1. Technical Holding Time

Review Items: Form QI-PHE, EPA Traffic Report/Chain-of-Custady form, sample extraction
sheet, and Batch Narrative.

Objective

Criteria

Technical requirements for sample holding times have bee
The holding times for soils (and other non-aqueous m ks

into the data review criteria as the studm are conducted and appr""

The holding time criteria for water
Water Act), is as follows:

3 ~ He date of sample collection on the QTM
Traffic Report/Cham-o’ny (TR/COC) form with the dates of extraction and analysis on the
sample extracnon and analy ﬁﬁlyels (Form QI-PHE). To determme if the samples were analyzed

tates that the samples were received intact and iced. If the samples
wwénot iced or there were &problems with the samples upon receipt, the sample condition

fical :g;gldmg timg riterion was not met, the associated field sample data may need to
be qualified fcmg”is?b;hty rposes. Some data qualifications may be performed automatically
through QTM Compa ided Data Review and Evaluation (CADRE) or CADRE supplemented
with manual reviews. ‘@TM CADRE will qualify the electronically reported sample results
conservatively, that is, based on a "worst case" situation. CADRE will qualify data as indicated in
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Technical Holding Time PHE-Q
Table 1. Manual reviews of hardcopy data should also be performed in order to verify and
confirm the results of the CADRE review. The following actions are suggested for qualifying
sample data utilizing CADRE and for hardcopy manual data reviews.

1 CADRE-Assisted Data Review

a. If technical holding times were exceeded, flagall positive results as estimated "J"
and sample quantitation limits as estimated. /7" (see”l‘”ahie& .

b. If technical holding times were grossly exceeded, the reviewer m%?mse
professional judgement to determine Wehablhty of the data and&**tlm;gotennal
effects of exceeding holding times o@sﬁe sample results. The reviewer-tuay
determine that positive results or Wssoc:ated quantitation limits are
approximations and should be qw%ed with "J" off ®U7J," respectively. The
reviewer may determine that nmmcct data sheafiﬂ be rejected (R) (see Table 1).

- ap ply water holding time criteria to
non-aqueous matrices. Professional judgementﬁwued to evaluate holding
times for 10D-aqueous sampl&s NOTE: QT™M CADREwenﬂy qualifies all non-

2 fimes for non-aqueous samples, it

Non-detects e 0- 40 days 40 - 60 days > 60 days
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PHE-Q
II. Initial Calibration
Review Items: Form QIVA-PHE, Form QIVB-PHE, and initial calibration standards data.

Objective

Comphance requirements for satisfactory instrument mhbrauen areigstablished 10 ensure that the
instrument is capable of producing acceptable qualitative anég{uanu “ﬁv&iﬁa:a for phenol target

compounds. An initial three-point calibration is performed to determine ‘t‘h&@manty of response
for all target compounds and to demonstrate that the mstrument is capable of Mg acceptable
performance.

Criteria

1 Three initial calibration standards contam\?phenol target compounds and the System
Monitor Compound (SMC) are analyzed at .0 ugfm}.), medium (50 ug/mL), and
high (250 ug/mL) concentrations at the begmnmgt “contract, whenever major
instrument maintenance has been performed (e.g., , or detector replacement), or
whenever the daily calibration check or other criteria areigos.met.

R

calibration standards. Calibg:
determined for each phenol m' %
standards. NOTE: The ‘high comuauon staﬁa&d speciﬁe&»below is the minimum

High
250
250
250
250
250
250
250
250
250

2 250

4-Nitrophen(;l N 5.0 50 250

2,3,4,6-Tetrachlorophenol 5.0 50 250
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Evaluation

1

Initial Calibration
Concentration (ug/mL)

Compound Low
4,6-Dinitrophenol 5.0
Pentachlorophenol 5.0
o-Bromophenol (SMC) 5.0

W,

The percent relative standard deviation (%RS{!) for the calibration factors from:the three
initial calibration standards must be less tmhor equal to 23.0 percent for all target
compounds and the SMC.

NOTE: Either peak area or peak helght niaybe
that are, in turn, used to calculate %W
measurement used to calculate each mh‘braﬁq%‘%@gtor for a given compound must

be consistent. For example, if peak area is usé‘mﬁmlaﬂate the low point
calibration factor for Phenol, then the mid and hight mamh"brauon factors for
Phenol must also begman;d usmg peak area.
s e
The retention time (RT) of th%”@MC in cacﬁ“ﬁﬁ;izﬁm bifation. standard must be within
+ 1.0 percent of the mean SMG&I' ‘mlc:.llateéa‘mm the thée initial calibration standards.

3 K 2
Verify that&&‘»correct mh’bm‘ﬁan standard comtratxons were used for the initial

X e
B Rnr
bt

&

CF : M “of three initial calibration factors

‘°~{' B

x; = individual calibration values
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n=3

3. Evaluate the %RSD values for the phenol target oompounds and the SMC:

a Check and recalculate the %RSD for 10 peroenﬁ?m more of the phenol target
compound(s); verify that the recalculated value{syagrees with the laboratory
reported value(s) using the following equanm”‘%“%%

each calibration standard falls within # 1.0 percent of
initial calibration standards.

87 Draft 8/94



Initial Calibration PHE-Q

6. If errors are detected in the calculations of either the calibration factors, the mean
calibration factor, or the %RSD, perform a more comprehensive recalculation of
additional target compounds.

7. Verify that the absolute retention time (RT) and relatxvem&tenuon time (RRT) windows
were calculated correctly for the target compounds and: WMC. The absolute RT
window is = 1 percent of the mean RT calculated ﬁ-omztﬁéé:hree Jinitial calibration
standards. The RRT window is + 0.008 RRT umtsmf*the mm"ﬁRT calculated from the
three initial calibration standards.

E. Action

If any initial calibration criterion was not met, the 5% ciated field sample data may need to be
qualified for usability purposes. Some data quah%ﬁons may be pcxﬁ)rmed automatically through
QTM Computer-Aided Data Review and EMM(CADRE) of "ADRE supplemented with
manual reviews. QTM CADRE will qualify the élemmlly neparted sample results
conservatively, that is, based on a "worst case” situatior’: @m will qualify data as indicated in
Table 2. The criterion, "*" for professional judgement, shcmidm examined to determine if a less
stringent qualification is warranted. Manual reviews of hardcopy: ta,should also be performed in
order to verify and confirm the results of the CADRE review. The“fe’ﬂmng actions are suggested
for qualifying sample data utilizing C E.and for hardoopy manual datareviews.

1. CADRE-Assisted Data ReView :

y .
a. If the %RSD for any ph il Mget cé*’%@ound in the initial calibration was
greater than 25.0 percent, th%:éata £hould be qualified, since the results for the
outlier compound(s) may not %&Wrate, and all positive results in the associated
field sample;»hould be quahﬁed‘m that compound(s) as estimated (J), as defined
i . méﬁmccts in the assoljated field sample would generally not be

lgwﬂml&ss a‘tinearity problem {iigh % RSD) due to problems associated
wnk?ﬁé low wlibra’&n standard OCCIW For example, very low or no response
%"" the low calibration standard would affect the detection
S ect data for that compound should be

y present (N) Target compounds that would elute in the region
of coelution if the initial calibration may not be valid depending on the extent of
the coclution %lem Professional judgement should be used to qualify non-
detected targewampounds as rejected (R) or presumptively present (N), if
coelution prqﬁ‘%ems are evident (see Table 2).
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2.

C.

a.

Hardcopy Manual Data Review

PHE-Q

If the SMC RT was outside = 1.0 percent of the mean SMC RT, then the field
sample data should be qualified. The qualitative data (positive identifications and
non-detected analytes) may not be accurate due to incorrect retention times, and
the associated field sample data should be quahﬁe&aismg professional judgement
as rejected (R) or presumptively present (N), asﬁﬂﬁned in Table 2.

judgement must be used to evaluate the effect of the non-comp
sample data. 3

Potential effects on the sample dam“%e to problems with calibration should be
noted in the data review namtwyi?f the data remr has knowledge that the

If retention time windows were not mlculatw:
and use the new values for all evaluations.

If standard wnwnuaﬁ@mma were not met, use promslonal judgement to

INITIAL
CALIBRATION
|
%RSD

Detects
Non-detects > 35.0% *

%&f

Use professional >25% *

judgement
> 1.5%; +11-15%*
< -1.5% *
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III. Calibration Check

Review Items: Form QV-PHE, QI-PHE, and calibration check stindard data.

Objective

Compliance requirements for satisfactory instrument mh‘bratién are &stabﬁshed to ensure that the
instrument is capable of producing acceptable qualitative and quantitative daga. ;#1he calibration
check is performed at the beginning of each 24-hour analytical sequence to verﬂ?““ﬁat the initial

S

calibration is still valid and to verify that the pexformm of the instrument is satisfactogy. on a
day-to-day basis.

Criteria

1 A mlibranon check standard is the mid-1 mitial m}&ﬁ’uon standard (50 ug/mL)

SMUET It is analyzed at the beginning of
each 24-hour analytical sequence prior to the analysﬁ' e method blank and field and
QC samples. R

2. The phenol target wmmmdswmghg“c listed in I1.C.2 must be included in the
calibration check analysis. ¢ . “@”%%éji ;;%

3. The percent difference (%D) bewecn the
calibration and the calibration fac&}:“&om the@}alibranon check standard must be within
+ 35.0 percent for all phenol target mpouuds and the SMC.

ed dunng the mmal calibration. The absolute RT
ylated from the three initial calibration
RT units of the mean RRT calculated from the

laboramy reported value(s), using the following equation:
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Total Peak area (or Height)

ibration F. N
Calibration Factor Mass injected (ng)

3. Evaluate the %D between the mean calibration factor from ‘the initial calibration and the
calibration factor from the calibration check standard W Percent or more of the

R E

phenol target compounds and the SMC, using the fokfamng 3

where:

a Check and recaiculate the %D for 10 percent G!%:mﬁ%e of the phenol target

compound(s); verify that the recalculated value(s) agzgwmth the laboratory

reported value(s).
"Zw
b, Verify that the %D issithi
the SMC. Note those Wunds wmﬁ,
criterion.
4. If errors are detected in the mlculatnonsf,

perform a more com,p.:gpenswe recalculation.

Verify that IW‘ of the
ing#ial calibration.

T applies, for all calibration check
: Stied during the initial calibration. The absolute
ent of the mean RT calculated from the three initial calibration
fidow is = 0.008 RRT units of the mean RRT calculated from the

é@alley) for o-cresol and m-cresol is less than or equal

“any;zalibration check cnten@?was not met, the associated field sample data may need to be
qualiﬁ%%usabmty purposeg%%ome data qualifications may be performed automatically through
ut ¢ Review and Evaluation (CADRE) or CADRE supplemented with
] JRE will qualify the electronically reported sample results
conservatively, thats;| n a "worst case" situation. CADRE will qualify data as indicated in
Table 3. The criterion; 2% for professional judgement, should be examined to determine if a less
stringent qualification is warranted. Manual reviews of hardcopy data should also be performed in
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order to verify and confirm the results of the CADRE review. The following actions are suggested
for qualifying sample data utilizing CADRE and for hardcopy manual data reviews.

1 CADRE-Assisted Data Review

a. If the calibration factor for any phenol target gon;;aound had a %D between the
initial calibration and the calibration check tha!*meded £ 35.0 percent, then the
outlier compound(s) should be qualified. 'Ihe*posmvexﬁuhs and non-detect data
in the associated sample for that compound(s) should be‘qua%@q as estimated

b. If the RRT or absolute RT, whichever apphm, for a calibration check
compound(s) was outside the winligws establishedshiring the initial calibration,
then the outlier compound(s) istlie.associated fiék¥ sample should be qualified.
The qualitative data (positive identifigitions and:sion-detected analytes) may not
be accurate because of incorrect relauv&%rawute retention times. The detected
and non-detected sample data in all assocxataﬂ;ﬁeld samples for that compound(s)
should be qualified using professional ]udgemem@qected (R) or presumptively
present (N), depending on the degree to which themgn time criteria were

the peak pair exceeded th&mtenon,&e positive field sample results should be
qualified using professmnal"@u@genm; as estimated (J) or pmumpnvely present
(N). Target compounds that m&ﬂ«gﬂute in the region of coelution in the
calibration check may not be vﬁ&aéependmg on the extent of the coelution
problem: Prai : ]udgement&mdd be used to qualify non-detected target

R)or prw%xvely present (N), if coelution problems
3).

han.+ 1.0 percent from the mean SMC RT

on, then the associated field sample data may
ified. The associated field sample data are qualified using

ment as rejected (R) or presumptively present (N) (see Table

sample data.

Potential eﬁgﬁ'ﬂ;f%on the sample data due to problems with calibration should be
oted in thﬁ@la review narrative. If the data reviewer has knowledge that the
J ;s repeatedly failed to comply with the requirements for frequency,
iﬁ!enuan time, or resolution, the data reviewer should notify the TPO.
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IABLE 3

PHE-Q

The following table summarizes the calibration check criteria and the data qualification guidelines

for all associated field samples.

CALIBRATION NOT
CHECK QUALIFIED

Detects + 35.0%
Non-detects s 35.0%
PEAK RESOLUTION
Detects s 25% Use > 25% *
Non-detects All results *
SMC RTS + 1.0% > Tso +11-15%*
< -15% *
RRT AND ABSOLUTE RT
Detects RRT: > 0.013; RRT: + 0.009 -
< {0.013 units * 0.013 units *
RT: > 2%; RT:x£11-20%*
< -2% *
Non-detects RRT:> 0.008;
< - 0.008 units *
RT: > 1.0%;
< -1.0% *
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IV. Performance Verification Standard
Review Items: Form QIII-PHE, Form QI-PHE, and performancer?éﬁﬁmtion standard (PVS)
data. :

Objective

The PVS is analyzed at least once during each 24-hour analﬁ:fml sequenE
stability.

Criteria

or a valid calibration check standard.

3. If a PVS reanalysis is requuM.se
reanalysis must be started within 26k

sequence.

4. The PVS must have a percent rec@m;y in th&;;angc of 50 - 150 percent of the true
amount in order to report data Mthautguaﬁﬁem

3. than or equal to 20 percent, and less than
éry criterion of 50 - 150 percent is advisory.

6. 1.0 percent of the mean SMC RT

7. The RRTmMute RT s, for all PVS compounds must fall within the

windows mtabm@iunng the initial calibration. The absolute RT window is = 1
percent of the meah@ﬁ&ﬁimlaﬂated from the three initial calibration standards. The RRT
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3.
4. for all PVS compounds are within
S bhe absolute RT window is + 1

percent of the mean RT calculated from the three's ~Calibration standards. The RRT
window is = 0.008 RRT units of the mean RRT cal :
calibration standards. :

5. Verify that the peak rmlu“ . 8. 0-cresol and m-cresol is less than or
equal to 35 percent. 51‘“

Action

usability purposes. Some 1
Computer-Aided Data Ret ) or CADRE supplemented with manual

ported sample results conservatively, that

is, based on a "worsiga

criterion, "** fo

qualification is } al @py data should also be performed in order to
verify and confirm ; The following actions are suggested for

qualifying sample data Utlli¥ing CADRE and for bardcopy manual data reviews.
1. CADRE-Assisted Data’

of a compeind in the PVS was outside the expanded recovery

: (i.e., greater than 150 percent or less than 50 percent), then the
d(s) in the associated field sample data generated since the last
&CS should be qualified. The positive resuits and non-detect data in
the associatedifield sample should be qualified as estimated ("J" for detects or
"UJI" for non-gazcts) or rejected (R) (see Table 4),

Ty was less than 20 percent or greater than 200 percent, then

(Wle data should be qualified if the SMC in the field sample is outside
eércent recovery. The positive results and non-detect data in the

assocxzwé sample generated since the last valid PVS or LCS should be qualified
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as estimated ("J" for detects or "UJ" for non-detects) or rejected (R) (see Table
4).

c. If the RRT or absolute RT, whichever applies, fora PVS compound(s) was
outside the windows established during the mtxalmh‘brauon then the outlier
compound(s) in the associated field samples slwuid.be qualified. The qualitative
data (positive identifications and non-detectedl. anﬁlym} _Jnay not be accurate
because of incorrect relative or absolute retesition times;The positive results and
non-detect data in the associated sample generated since mm; valid PVS or
LCS for that compound(s) should be qualified using profusxo‘na{?ud,gement, as
rejected (R) or presumptively prsent%ﬁi\) dependmg on the degree“:&mwmch the
retention time criteria were exceeded; 45 defined in Table 4. pet

d. If the resolution criterion was naxzﬁinet, then the qua&tauve and quantitative
results may not be accurate due%ﬁmnadequate resﬁutlon If peak resolution for
the peak pair exceeded the criteﬁ‘éﬁ';, mm:&ample results should be
quatified usmg prof&ss:onal ]udgemen‘tww (J) or pr&sumpuvely present

x.

oompounds that eluted in the region of coelutléig.w
depending on the extent of the coelution problem. mlonal judgement should
be used to qualify nmccged target compounds as rejeaed R) or

at (Nt xgblems are evident (see Table 4).

in the proper sequence as required, then professional
e.the effect of the non-compliance on the

w narrative. If the data reviewer has knowledge that the
iy failed to comply with the reqmrements for recovery,
etention timn w‘“&g@r resolution, the data reviewer should notify the TPO.
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TABLE 4

The following table summarizes the performance verification standanl criteria and the data
qualification guidelines for all associated field samples. SE.

3

% RECOVERY i
Detects 50 - 150% A
Non-detects = 50%

SMC % RECOVERY **

Detects 20 - 200%
Non-detects = 20%

SMC RTS + 1.0% +11-15%*

PEAK RESOLUTION
Detects > 35% *
Non-detects |

RRT AND ABSOLUTERE, A
Detects ' RRT:> 0013; | RRT: x 0.009 -

< -0.013 units * 0.013 units *
ol RT: > 20%; | RT:*11-20%"*
a4 RRT: > 0.008;
< - 0.008 units *
RT: > 1.0%;
< -10% *
¥ very was les n 20 percent or greater than 200 percent, then the field sample

if the SK@? in the field sample is outside 50 - 150 percent recovery.

97 Draft 8/94



PHE-Q

V. Laboratory Blanks

Review Items: Form QI-PHE, Form QVI-PHE, and laboratory bjank data.

Objective

The purpose of laboratory blank analyses is to determine thasenstence d:magnitude of
contamination resulting from the laboratory environment and to ensure thatmanstmmem is free
from potential interferences. The criteria for evaluation of laboratory blanks Fpp 1ytc

laboratory blank associated with the samples (e.g., mew blanks and instrument b }.
problems with any blank exist, all associated data mw&%e carefully evaluated to determing
whether or pot there is an inherent variability in "*ﬁata, or if the {problem is an isolated
occurrence not affecting other data. y

Criteria
1. Method Blanks

a. A method blank analysxs is reqmred for each extra

b. The concentration of phemrg awpounds or potentxal interferences that
elute within target compouﬁé‘;’idemmn windows in the method blanks must
be less than one-half the contiaér tequired quantitation limit (CRQL).

other mterf&%ts (unknown compounds that are outside
) are calc%d using the calibration factor of the
and must bedéss than one-half the CRQL of that target

ank must be greater than or equal to 20
s than or equal to 200 percent. The SMC recovery criterion of 50

An mstmmenﬁ;%hnk is required at least twice during the analytical sequence.

The first instrimient blank analysis is required after the three-point calibration or
before a vahé@librauon check standard. The second instrument blank analysis is
“srequired Mﬁ‘ﬁlately before the PVS analysis at the conclusion of an analytical

tranon(s) of the target compound(s) or potential interferences that
elute within target compound identification windows in the first instrument blank
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(analyzed immediately after the initial calibration or before valid calibration
check) must be less than one-half the CRQL. The concentration of other
interferents (unknown compounds that are outside target compound windows) are
calculated using the calibration factor of the nearestf!arget compound and must
be less than one-half the CRQL for that target wmpound

c. Subsequent instrument blanks may contain mgetm&mn-target compound
concentrations up to two times (2x) the C&QL

d The SMC recovery in the instrument blank must be greater thz
percent and less than or equal to 200, Wnt. The SMC rewverymn of 50
- 150 percent is advisory.

e. The RT for the SMC in the inst ¥ ent blank musf”;%ae within * 1.0 percent of the
mean SMC RT calculated from:th

f An instrument blank must be analyig 1z a sample analysis which contains

i uon is defined as bemg

concentration of non-target compound interferents*{ compounds that are
outside target compefitd.win ows) are wlculated usmg‘ﬁe calibration factor of

D. Evaluation

g | SRR
1 Review the results of all associated Taboratery blanks, Form QI-PHE, and raw data to
evaluate the presence of target compounds:gr interferences in the laboratory blanks
2. Verify that a metho : f(eponed for each matrix for each Batch of
samples for ea@%hour : , each instrument used to analyze phenol

, blank meets th‘é@&qmred criteria. The reviewer can use
the analyﬁi?sequence sumpiass (Form QVI-PHE) to assist in identifying samples
assocxatéﬁm;h each method Biu craas

samples ax@%m each methe

t analyzed with the frequency as described above, then the data
judgement to determine if the associated sample data should be
i to obtain additional information from the laboratory. The

2 should be brought m&e attention of the TPO.

v % ;j%\?
Action i he of blank Wts depends on the circumstances and the origin of the blank.
Detected com' d.result$should be Teported uniess the concentranon of the compound in the

L A S

sample is less than%
than one blank is associated with a given sample, qualification should be based upon a comparison
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with the associated blank having the highest concentration of a contaminant. The sample results
must not be corrected by subtracting the blank value.

If any blank criterion was not met, the associated field sample data‘asay need to be qualified for
usability purposes. Some data qualifications may be performed agtgmatically through QTM
Computer-Aided Data Review and Evaluation (CADRE) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electronically reported splé results conservatively, that
is, based on a "worst case" situation. CADRE will qualify da% ‘as indit ted:in Table 5. The
criterion, "*" for professional judgement, should be examined to determine: "agss stnngent
qualification is warranted. Manual reviews of hardcopy data should aiso be per: 2d in order to
verify and confirm the results of the CADRE review. g&&% following actions are suggﬂsted for
qualifying sample data utilizing CADRE and for han&;py manual data reviews.

1. CADRE-Assisted Data Review

a. Any target compound detected m § 5sample Ahat was also detected m any

than five times (5x) the blank contaminatic g%asmve sample results that are
greater than five times (5x) the blank level are*mmd without qualifiers.
Positive sample results less than five times (5x) the lank.contamination and less
than the CRQL are S ot detected (U) (see Table 5).

ps;galculated for method
blanks may not mvolvem same weights,volumés; ér dilution factors as the
assoc:ated samplm Th&saﬁ‘actors mwﬁ%e taken into consideration when applymg

b. If the

szosmve r&slﬂtségﬁ non-detect data in the assocxated sample should be
sqa%lged as estimagg %@@S&xmr "UJ" for non-detects) or rejected (R) (see
Tablé; SRR

st

c If the SMC% not within *+ 1.0 percent, then the associated field sample
,.daa generated%%he last valid method or mstrument blank may need to be
associutaﬁ

& 5 A

]udgemt%s re]ected (R‘}:&’;r presumptively present (N) (see Table 5).

%ma
X

& If a target co d was found in a blank but not in the sample, no action is
ot taken. If the mmmant(s) was found at level(s) significantly greater than one-

half CRQL, then this should be noted in the data review narrative.

iRre mag{%‘ instances in which little or no contamination was present in the
ssobiated blanks, but qualification of the sample was deemed necessary.
Contam&auon introduced through dilution is one example. Although it is not
always possﬂale to determine, instances of this occurring can be detected when
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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 sourge other than the sample, the
data should be qualified. In this case, the "5x" ¢ y not apply and the sample
value should be reported as a non-detect. An/éxplanation of the rationale used
for this determination should be provided in] “ﬁam ive accompanymg the
Regional Data Assessment Summary. r

M

c If gross contamination existed (e.g., saturated peaks), all affecteﬁ%azgpounds in

the associated samples should be quaw as unusable (R), due to'inteiference.
This should be noted for TPO acuoa%w‘the contamination is suspected‘@fhaving
an effect on the sample results. ¥

j§

e If an instrument blank was not analyzed fde a sample analysis which
contained an analyte(s) at high concentrauon(‘s% sample analys:s results after the
high concentration sample must be evaluated for IR Prof&sslonal

any positive compo
be noted for TPO a

1.0
0.5
4.0
4.0

@;gg estimated (J).

e result is l&ss than the CRQL, and is also less than the 5x multiple

1.0
0.5
0.4J
0.5U
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Example 3: Sample result is greater than the 5x muitiple of the blank resuit.

Blank Result 10
CRQL ;
Sample Result

Reported Sample Result

In this case, the sample r&m’lt “exceeded: md)usted blank result
(5 x 1.0) and the sample restilt is not qum' ‘

for all associated field samples.

—_—
N

ALL LABORATORY BLANKS
SMC % Recovery **

Detects

Non-detects < 10%

SMC RTS > 1.5%; *11-15%*

< -15% *

*CW ity

< 5 x Blank
Level ***

ﬁ%gdgement.

* Use profess
** If the SMC r dm the methsé&*blank or instrument blank was less than 20 percent or greater than

200 percent, then thb:@ﬁdasangﬁk data should be qualified if the SMC in the field sample is outside

S0 - 150 percent recovery:,
*+++ If sample result is also less than CRQL, report as not detected (U).
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VI. System Monitor Compound

Review Items: Form QI-PHE, Form QII-PHE, Form QIII-PHE,:and sample and blank data.

Objective

Laboratory performance on individual samples is mtabhshed@y means af spiking activities. All

field and QC samples and blanks are spiked with an SMC prior to sampiZ‘mon The
evaluation of the recovery result of the SMC is pot necessarily stralghtforward. ,%wﬁeld sample

itself may produce effects due to such factors as mterfgwnc&s and high concentratioss:
and/or non-target analytes. Since the effects of the mle matrix are frequently outsni&&e

and professional judgement. Accordingly, this sé consists ptémmy of guidelines.

Criteria

1 A single SMC, o-bromophenol, is added to all field and sam ples and blanks for all
matrices to assess extraction efﬁaency, calculate the RRT ¥ adows for compound
identification, and assess shiff§:in.the chromatography s

2. The SMC recovery criterion %@- 150 per i samples and blanks is
advisory.

Gy r@;@ Bt 7
3. The SMC recovery in the field samp!gsgxp y be less than 10 percent or greater than 200

ses, the SMC recovery must be greater
mal to 200 percent for field sample

are used for identification purposes if the SMC recovery
ser than 200 percent, or if interferences are

than or equi 10 percen
analyses. ,Molute RT wind

Check raw data to vefjfy the SMC recovery and RT shift on the Phenol Analysis Data
Sheet (Form QI-PHE%e LCS Data Sheet (Form QII-PHE), and the PVS Data Sheet
féForm QIII-PHE). Cﬁe’& for any calculation or transcription errofs.
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where:

Q4 = Quantity added to sampl&s/bm.s

3 Check that the SMC RT shift was calculated correctly by using the foll
£

where:
RTS = Retention time shift it differe
RT; = Retention time of the SMC in a field Sample, QC sample, blank, or
subsequent calibration standard Vg g,
TR,

RT, = Mean reten the SMC from the most&ent initial calibration

af \d sample data may need to be qualified for
ormed automatically through QTM

13) or CADRE supplemented with manual
eported sample results conservatively, that
qualify data as indicated in Table 6. The

: ined to determine if a less stringent

WOgst tase” situation.

criterion *** fomional judg
qualification is warfi Man

; Kardoopy data should also be performed in order to
5:0f the CADRE review. The following actions are suggested for
RE and for manual hardcopy data reviews.

f the SMC in a field sample was outside of the advisory limit of
but was greater than or equal to 10 percent and less than or
nt, then the associated sample data may be used without
€ associated QC sample or blank SMC recovery is less than 20
than 200 percent (see Table 6 and QC samples and blank

‘41 )y of the SMC was greater than 200 percent in a field sample, then
sample data should be qualified. The positive results in the

ple should be qualified as estimated (3) and the non-detected
compounds are not qualified (see Table 6).
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C.

2. Hardcopy Manual Data Review

If the SMC recovery in a QC sample or blank was less than 20 percent or greater
than 200 percent, then the field sample data should be qualified if the SMC in the
field sample is outside 50 - 150 percent recovery. The positive results and non-
detect data in the associated sample should be quakﬁed as estimated ("J" for
detects or "UJ" for non-detects) or rejected (R) {see Table 6).

If the recovery of the SMC was less than 10< 1:a field sample, or if
interferences are present, then the laborate@%hould‘hm»sed absolute retention
times for identification of compounds and the data should%guahﬁed. The
positive results and non-detect data in the associated sample M be qualified
as estimated ("J* for detects or "UJ" fgx%n-detecm) or rejected (R%@Be Table

6).

If the SMC RT was not within
from the initial calibration for

percent of tliameau SMC RT calculated
C sample oa?&ank, the associated field

qualified using professional ]udgemenf £ (R) or presumptively present
s”é”mons)

A
s &%

If the SMC RT

the initial calibration' 'xany field s © Sam
immediately reanalyzed:?&%the SMC mas stilf*buitside criteria upon reanalysis,
then the data should be q%ﬁed The sample data should be qualified using
professional judgement as rqemeda@s or presumptively present (N), as defined in
Table 6. NOTE: if the SMC “: i j Tecovery was 210, or if interferences with
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TABLE 6

The following table summarizes the SMC criteria and the data qual:ﬁcat:on guidelines for all
associated field samples.

% RECOVERY - FIELD SAMPLES A 5

Detects

Non-detects
% RECOVERY - BLLANKS AND

Detects

Non-detects
RTS - FIELD SAMPLES +11-15%*
RTS - QC SAMPLES > 1.5%; +11-15% *

<-15%*

* Use professional judgement. - 5
** If the SMC recovery in a mple or Giank was less tha'@o percent or greater than 200 percent,
then the field sample dani”&ould be qualﬁad if the SMC '*%e field sample is outside 50 - 150 percent
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VII. Laboratory Control Samples

Review Items: Form QII-PHE, Form QI-PHE, and laboratory cgutrol sample (LCS) data.

Objective

Data for LCS are generated to provide information on the awuracy of: %analynml method and
laboratory performance. ®

Criteria
1 An LCS must be prepared and extracted fi :aeach matrix fon each Batch of samples.
2. An LCS must be analyzed once per m:
instrument.
3. The LCS must contain phenol target compounds at: I known concentrations, in
addition to the required SMC.
4. The recoveries for the LCS it ds must be within 30 - 130~percent.
S a7
TRERE
S. The RRT or absolute RT, wi €r applies,

windows established during the’ "n’ﬁnal calibra ¢
percent of the mean RT mlaﬂate&%&om the three initial calibration standards. The RRT
window is = 0.008 RRT units of tlfe%aza J&i‘T calculated from the three initial

calibration standards.

atch, for each matrix, and for each analytical sequence.
CS recovery on Form QII-PHE and verify that the results for
#130 percent.

that the RRT gt absolute RT, whichever applies, for all LCS compounds are within
ndows &stabh@ during the initial calibration. The absolute RT window is = 1
perceﬁ&@f&i;e megi RT calculated from the three initial calibration standards. The RRT
i T units of the mean RRT calculated from the three initial
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S. Check that the LCS recovery was calculated correctly by using the following equation:

%Rewvery=g’3x100%
Q4

where:
Qp = Quantity determined by analysis

Q, = Quantity added

E. Action

If any LCS criterion was not met, the associated &&6 sample datam need to be qualified for
usability purposes. Some data qualifications m&@t@eﬂormed aiitomatically through QTM
Computer-Aided Data Review and Evaluation (Cﬁm or C@?ERE supplemented with manual
reviews. QTM CADRE will qualify the electronically‘re; X  cample results conservatively, that
is, based on a "worst case" situation. CADRE will qualify @#a s, indicated in Table 7. The
criterion, "*" for professional judgement, should be examined ¢ ine if a less stringent
qualification is warranted. Manual reviews of hardcopy data shouf&*fam*be performed in order to
verify and confirm the results of the GADRE Teview. The following actims are suggested for
qualifying sample data utilizing CA ‘ : : COpY ;nanual data reviews.

1 CADRE-Assisted Data Rev1
a.

T e | %&ﬁeld sample“‘éﬁ"za should be quahﬁed if the SMC in the field
sampwl%@‘outsxde*ﬁ@@ﬁo percent r . The positive results and non-detect
dat{i;@” the assoqat%:sample data sheﬁid e qualified as estimated ("J" for detects

£) or re]ected (RY (see Table 7).
b.

R applies, for an LCS compound(s) is outside
ndows established during the initial calibration, then the outlier
compound(?;mhe associated field sample should be qualified. The qualitative
data (posnrve‘?%mﬂons and non-detected analytes) may not be accurate
b e and absolute retention times. The positive result and
4ted sample data for that LCS compound(s) and all non-
ds should be qualified using professional judgement as re]ected R)
ely present (N), as defined in Table 7.

o ry criteria were not met, then the LCS results should be used to
quahfy samplé%ma for the specxﬁc compounds that are included in the LCS

gompounds other than those compounds that are included in the LCS.
Quahﬁmuon for non-LCS compounds should take into account the compound
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class, compound recovery efficiency, analytical problems associated with each
compound, and comparability in performance of the LCS compound to the non-
LCS compound.

d. If the SMC RT of the LCS was not within + 1 G%kent of the mean SMC RT
calculated from the initial calibration, then the aséacxated field sample data may
need to be quahﬁed. The assoaated field sam i
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TABLE 7

The following table summarizes the LCS criteria and the data qqgliﬁcation guidelines for all
associated field samples. SRl

T —
LCS
% RECOVERY
Detects 30 - 130%
Non-detects = 30%
SMC % RECOVERY **
Detects 20 - 200% < 20%;
> 200% |
Non-detects 2 20% %W <10% ¥
SMC RTS + 1.0% A +11-15%*
RRT AND ABSOLUTE RT
Detects *** RRT:> 0.013; RRT: + 0.009 -
1 <- 0.013 units * 0.013 units *
24 RT >20% | RT:*11-20%"*
W < 2.0% *
Non-detects RRT:> 0.008;
x% < - 0.008 units *
RT: > 1.0%;
<-10%*

* Use prof&ssxonal
** If the SMC regovery

then the ﬁﬁ%ﬁlﬁple data s|

ha.%z
v 2@:percent or greater than 200 percent,
quahﬁed\ihhe SMC in the field sample is outside 50 - 150 percent
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VIII. Regional Quality Assurance and Quality Control

Review Items: Form QI-PHE and quality control sample data.

Objective

Regional Quality Assurance and Quality Control (QA/QC)Wm to amgmand/or QC initiated
by the Reglon, mcludmg ﬁeld duphmt&s, Regional Performanoe Evaluationi{ mpl&s blind

Criteria
Criteria are determined by each Region.

1. PE sample frequency may vary.

2. The analytes present in the PE sample must be cor%ggentiﬁed and quantified.

S
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PHE-Q
IX. Analvtical ence

Review Items: Form QVI.PHE.

Objective

The objective of the analytical sequence is to ensure that a@i@he
are applied to sample analyses.

Criteria e

1. The analytical sequence consists of the foﬂ@ﬁ@g analyses dg,&ending on whether an initial
calibration or a daily calibration is perfopmed. S

%

&
R

. Injtial three-point calibration;
= instrument blank;
n LCs;

= method blank;

n field sample(s);

] instrument blank(s);
= PVS.

2 Each sample within'a Bach
calibration or valid calibwats
o %ﬁﬁi : "

Si5Fblank, and after ARgikreptable LCS,

shall be analyzed on a GC system meeting the initial
heck standard technical acceptance criteria.

Each sample within a‘Batch shall be run within a valid analytical sequence that concludes
with an acceptable instiment blank and an acceptable PVS. If a PVS reanalysis is
equired because of a #oy-compliant PVS analysis, the PVS reanalysis must be started
thin 26 hours aﬁe;% start of the current analytical sequence.

TR Alw
5. Each' \_:3 Q}mmﬁg%atch shall be analyzed and results reported within the contract
r - l 2t L, & el g! 2 .
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D.

Evaluation

Review the Form QVI-PHE to ensure that the proper analytical sequence was followed and that
data from all the required analyses are present.

Action

QTM Computer-Aided Data Review and Evaluation (CADRE) or CADRE sv et
manual reviews. QTM CADRE will qualify the electrgni¢ally reported sample restits. .
conservatively, that is, based on a "worst case” snuatié“ff *Manual reviews of hardcopy “data should
also be performed in order to verify and confirm thé;%ults of the CADRE review. The following
actions are suggested for qualifying sample data lgiﬁng CADRE;&;& for hardcopy manual data

1. CADRE-Assisted Data Review

CADRE will qualify all sample and blank data "J" if tﬁ’&éww sequence was not
properly followed. NOTE: The above-mentioned data qumn for a non-compliant
analytical sequence does notgreciude additional data qualiﬁmﬁé{:’?&emuse of analytical
sified For example, if an LCS is not
nd blank data would be
in accordance with the

e@%ﬁen the data analyzed during this sequence
data should be qualified using
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PHE-Q

X. Qualitative and Quantitative Results Verification

Review Items: Form QI-PHE and sample data.

Objective

The objective of sample analysis data review is to ensure thaMuahta m uantitative results
for field samples are accurate.

Criteria

1. The SMC must be used as the RT marker Pﬁtﬁthe RRT cntenon used for compound

2. The RT for the SMC must be within + 10pes : jfmean SMC RT calculated
during the initial calibration.

1 . If the SMC recovery is
oreg %ZOO percent, the

] £k meahW for each target compound
calculated during the initial cam:r%am If mmvery of the SMC is less than 10
percent, greater than 200 percent, o%%iam ," ences are present (but are adequately
recovered in the method blank), the aW’RT of the compounds must be used for

6. Only one m@t@wf quan asec d for samples within a Batch and analyzed

7 If any saturated non-targegmound chromatographic peaks are evident, or if any
1o Qm peaks overltap ’ . or more RRT and/or RT target compound windows,
'ﬂz@“‘laborato“ ryshzilluse the Eﬁ‘%ﬂg on Form I to indicate this situation. The "E" flag
‘-~ Hidentifies compomfﬁﬂs;ahat exceed the calibration range and the "N" flag identifies positive
target compound w‘%&m which the absolute or relative retention times are outside the
~  identification wmdows;a%or example, if a large peak tail from a saturated peak elutes into
s a target compound 1demmnon window, then that target compound is flagged "E,N." If a

X mpounds that elute@se{ﬁhm those windows which are obscured by the saturated peak are
ﬂ?v: ﬁ'.w.:
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Qualitative and Quantitative Results Verification PHE-Q
D. Evaluation

L Check the concentration in the sample using the following equation for external standards.
The response can be measured by automated peak hexghtzm; peak area measurements
from an integrator.

‘Water:

where:

= calibration fa
calibration. ¥
samples within 2’8

2. (RTS) percent difference between the field and QC

S analyzed and the most recent initial calibration analyzed

[

.W
W
Ko

.:{ﬁj A

o
"»

0 ;

g

i

ntion time of the SMC in a sample

RT, = Mean retention time of the SMC from the most recent initial calibration
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Qualitative and Quantitative Results Verification PHE-Q

3. Check the RRT of a sample component or a standard using the following equation:

RRT - Somponent RT

SMC RT
4.
given analytical sequence.
a. The calibration factors based on the»%pomt of the initial calibration wve
This option may be used as jong asf:@e mldpomt vaues are within * 10 percent
b.
c
Compound quantitation is b3
calibration.
5. Check the compound 1denuﬁmuogw£ompoxﬁ@ identifications are based on the

comparison of target compound pe%%m sgmples to compound identification windows

Target compounds are identified on the basis of RRT in all samples for
which the (@g e Wter than or equal to 10 percent and less
than or ey rcent.

ii. VéWample chromatograms are identified as target compounds if
their m@f“*‘ jithin = 0.008 RRT units of the mean RRT of the

mpound‘ %hed during the initial calibration.

“\%"Q?a’
When SNK;‘;;wvery is less than 10 percent, greater than 200 percent, or if
mterferencwﬁm present:

w‘"“

i Targeg,%bmpounds are identified on the basis of absolute RT in all

samplmﬁor which the SMC recovery is less than 10 percent, greater than

200 pﬁéent, or masked interferences.

A5

Pw in sample chromatograms are identified as target compounds if
5 #lir absolute RT is within = 1.0 percent of the mean RT of the
<eompound established during the initial calibration.
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Qualitative and Quantitative Results Verification PHE-Q

6. Verify that the RRT or absolute RT, whichever applies, for all positively identified target
compounds are within the windows established during the initial calibration.

7. Verify that the "E,N" flag was properly reported on Form_gi%ivhen saturated non-target
compound chromatographic peaks are evident or if any chromatographic peaks overlap
more than one RRT and/or RT target compound win i

a. If saturated chromatographic peaks outsme»mget compound RRT and/or RT
windows are evident, the nearest target compound shoulﬁ%e “flagged "EN" on
Form L .
i 5
b. If chromatographic peaks overlap mare than one target compound RRY and/or

RT windows are evident, the corresponding target compounds should be flagged
"ENN" on Form 1.

E. Action

If any qualitative and/or quantitative result verification critetiofi:was not met, the associated field
sample data may need to be qualified for usability purposes. Somé:data qualifications may be
performed automatically through QTM Computer-Aided Data Revié??m Evaluation (CADRE)
or CADRE supplemented with manta‘iws QTM CADRE will qu‘ﬁi@ the electronically
reported sample results conservanv&ﬁ% &P bask worst case” situation. CADRE will
qualify data as indicated in Table 8. Tﬁamtenon, : sional judgement, should be
examined to determine if a less stungemazgmhﬁmnon '&arranteﬁ.**@vlanual reviews of hardcopy
data should also be performed in order to%gFify and;&aﬁﬁrm the results of the CADRE review.
The following actions are suggested for qualﬁymg s&@le data utilizing CADRE and for hardcopy

manual data reviews.

1. CADRE-Assis

a. If the'S | T a field samplem not within 50 - 150 percent but was
gfwai’er than or equa 1o 10 percent and” less than or equal to 200 percent, then
s%'ﬁ’&%data may be repo ers (see Table 8).

35 a@%ﬁg@ Sy
b. A SMC e ety of iess than 20 percent or greater than 200 percent in the QC
samples or Wmsocxated with a sample Batch is an indication that serious
Rroblems occufr@j@aung the analysis. All samples associated with the

naccepl: able QC e8,01 blanks must be reextracted and/or reanalyzed and the

’:ns which exceed two times (2x) the upper calibration range should be
qualiﬁ@é%ff‘ﬁ' (see Table 8).
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Qualitative and Quantitative Results Verification PHE-Q

€.

If more than one method of quantitation is used to calculate the sample results

"within a Batch, or to quantitate sample results from the same analytical sequence,

the associated sample results for that Batch should be qualified as estimated ("J"
for detects or "UJ" for non-detects). :

Target compounds flagged "E,N" by the labo zshould be qualified as

presumptively present (N).

If the SMC recovery for a field sample was las than 10 pmt@r greater than
200 percent, then the data should be qualified. If matrix mtem obscure the
detection and quantitation of the SMQ,@tof&ssmnal judgement shou”id%e used to
qualify the data. If no matrix effectsste evident, the positive results aridzon-
detect data in the affected sample Md be qualified as estimated (J or UJ for
% , absolute RTs should be

ok or a positively identified target
compound(s) was outside the window estabilishe d.during the initial calibration,
then the outlier compound(s) should be quahﬁ&f‘*i:he quahtanve data (positive

retention times. Th
qualified using profess

If the SMC RT criterion wa%pot me%t any field sample the laboratory was
gpic. If the SMC RT was still out upon

required to have reanalyze&% D
reanalysm or the sample was nqzw 5 é yzed then the affected sample data should
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TABLE 8

SMC % RECOVERY

Detects 10 - 200% < 10%;
> 200%
Non-detects = 10% < 10% *
SMC RTS + 1.0% > 15%; 4o 11-15% *
< -1.5% *f'i}; iy
No. of quantitation 1
methods
RRT AND ABSOLUTE RT -
Detects RRT: = RRT: =+ 0.009
0.008 units - 0.013 units *
RT: = 1.0% 3RT: = 1.1 -
w5 20% *
Non-detects
> X
Compound upper
Concentration calibration
limit
Saturated/Overlapping "E,N"
target compound
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PEST-Q
7. PESTICIDE DATA REVIEW

The pesticides QTM data requirements to be checked are listed below and described in the
following sections. Ty

R,

Technical Holding Time
Initial Calibration

Calibration Check
Performance Verification Stan
Laboratory Blanks

System Monitor Compound (SMC)

Laboratory Control Samples (LCS)
£

.

"R §§S <% HER-C
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1. Technical Holding Time

Review Items: Form QI-PEST, EPA Traffic Report/Chain-of—Qg;gdy form, sample extraction
sheet, and Batch Narrative.

Objective

e criteria
presented in this section are intended to represent "teﬁhmal evaluation gmdelm&c ) ﬂobjective
is to determine the acceptability of results based on %ﬁmhmwl holding time of the smle from

the time of collection to the time of extraction andmlysns.

The holding time criteria for water
Water Act), is as follows:

is 7 days from sample collection to n and 40 days from sample extraction to

analysm ”’*3’%%1%», %
8 £ ,g
It is recommended that s ola tﬁ%mpounds in m;aqueous samples be extracted within 14
days of sample coligifion and the ex@i%t analyzed wn%aw days of extraction.

2

s‘ﬁ%;iform QI-PEST). To determine if the samples were

ing time Man compare the dates of extraction on the sample

a Nt&s of anal%n Form QI-PEST.

u&&?&wpos% Some data quahﬁmuons may be performed automatically
through QTM Computer@iﬁxded Data Review and Evaluation (CADRE) or CADRE supplemented
with manual reviews. QTM CADRE will qualify the electronically reported sample results
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conservatively, that is, based on a "worst case" situation. CADRE will qualify data as indicated in
Table 1. Manual reviews of hardcopy data should also be performed in order to verify and
confirm the results of the CADRE review. The following actions are-suggested for qualifying
sample data utilizing CADRE and for hardcopy manual data rev,xeivs

CADRE-Assisted Data Review

a.

If technical holding times were gosﬁfmeded the reviewer must usé &5
professional judgement to determwz%e reliability of the data and the potential

determine that positive results & the
approximations and should be qum bwith ".E é’i‘ "ul,” r&spectlvely The

is left to the discretion of the data reviewer to app”lyw holding time criteria to
non-aqueous matrice fessional ]udgement is requiredto evaluate holding
times for non-aqued; e

When technical holding timestateiéeeeded, this should be noted in the data
review nan;a,uye. E

P o
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TABLE 1

The following table summarizes the technical holding time cn 3a:and the data qualification
guidelines for all associated field samples.

TECHNICAL HOLDING | NOT QUALIFIED

Sy
— <

SAMPLE EXTRACTION

Detects

Non-detects
SAMPLE ANALYSIS

> 14 days

Detects

Non-detects

5
\«&w,;m
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II. Inmitial Calibration
Review Items: Form QIVA-PEST, Form QIVB-PEST, and initial ‘catibration standards data.

Objective

Comphance requirements for satisfactory instrument mlibratm are wtﬁﬁkshed to ensure that the
instrument is capable of producing acceptable qualitative and‘quanutanve%%r p&suclde target
compounds. An initial three-point calibration is petformed to determine the ih
for all target compounds and to demonstrate that the msa'umem is capable of meé
performance.

Criteria

1 Three initial calibration standards conta 2S] target compounds and the System
Monitor Compound (SMC) are analyzed at lowﬁ%ﬁ nﬁlﬁL), medium (at least S times the

low concentration standard or 50 ng/mL), and Mgh%at%&ast 25 times the low

concentration standard or 250 ng/ml.) concentrations atziﬁgg}begnnmg of the contract,

whenever major instrument maintenance has been perform*eéa{&g., column or detector
replacement), or whenever ily calibramn check or other %rﬁena are not met.

m %
’5~&‘2<.§. & L2 wn 4

2. The following pesticide targef%@pounds - m equired in the initial
calibration standards. Cah"brati‘eﬁ&ctors ( meati-ediibration factors are

determined for each pesticide mgﬁg@ompoun@@nd the SMC in the initial calibration
ongwidard is the minimum concentration

RN
&

drin-aldehyde
Eﬂ;&ulfan sulfate
$p<DDT
,Zﬁndnn ketone
Methoxychlor

Decachlorobiphenyl (SMC)
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3.

Evaluation

1

The percent relative standard deviation (%RSD) for the calibration factors from the three
initial calibration standards must be less than or equal to 25.0 percent for all target
compounds and SMC except for DDT, endrin, and mcthomhlor which must be less than
or equal to 30.0 percent.

Note: Either peak area or peak height may be used*%W&te the calibration factors
that are, in turn, used to calculate %RSD. ﬁawever,‘ﬂw;iyye of peak
measurement used to mlculate each mm)ranon factor for“'a»' o n_compound must

calibration factor for Aldrin, then them and high point mlibraum %
Aldrin must also be calculated usmg@@&k area.

The retention time (RT) of the SMC in each initial mlibraﬁen standard must be within
+ 1.0 percent of the mean SMC RT mﬁwm from thegikiee initial calibration standards.

NS

Verify that the correct calibs
calibration.

svaluate the %RSD w{ues for the pesticide target compounds and the SMC:
”’\ 5 ’\«5&3 o
ﬁ%gk aqdfgemlculate the %RSD for 10 percent or more of the pesticide target

pa s ); verify that the recalculated value(s) agrees with the laboratory

reported value(s) using the following equations:

SD
x

%RSD= — x 100%
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and
SD -
where:
SD = Standard deviation
= Mean CF
b.  Verify that the %RSD values fof4ll pesticide targel compounds and the SMC

meet the criterion of less than Gfiéifaal to 25.0 percent or 30.0 percent for DDT,
endrin, and methoxychlor. Note thosempoﬁﬂs which do not meet the %RSD
criteria.

Height of valley betm eudowm,l ﬁnd alpha-chlordane
P
ercent Valley = Height of eing x 100%

g was not met, the associated field sampie data may need to be
q@%ed for usability purpos ome data qualifications may be performed automatically through
ASTM Computer-Aided Data Reyiew and Evaluation (CADRE) or CADRE supplemented with

“.gidnmal reviews. QTM CAD ill qualify the - electronically reported sample results

Table 'W’%fe}cntenon, e f@r@rofessmnal ]udgement, should be examined to determine if a less
stringent qw&%ﬂon is wamted. Manual reviews of hardcopy data should also be performed in

1. CADRE-Assmed Data Review

a. If the %RSD for any pesticide target compound in the initial calibration was
greater than 25.0 percent or 30.0 percent for DDT, endrin, and methoxychlor, the
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2. Hardcopy Manual Dgta Rev1ew

PEST-Q

data should be qualified, since the results for the outlier compound(s) may not be
accurate, and all positive results in the associated field sample should be quahﬁed
for that compound(s) as estimated (J), as defined, n Table 2. Non-detects in the
associated field sample would generally not be qaa!xﬁed unless a linearity problem
(bigh % RSD) due to problems associated with'the.low calibration standard
occurs. For example, very low or no response"&r%a“zatget compound in the low
calibration standard would affect the detectign’limit and?&e CRQL, and the non-
detect data for that compound should be qua’hﬁed using P j

as estimated (UJ) or rejected (R) (see Table 2).

If the resolution criterion was not
results may not be accurate due 10:p& overlap and lack of adequate resolution.
If peak resolution for the peak p&:?zxceeded the g tenon, the positive field

sample results should be quahﬁﬁ?zs' ing

or presumptively present (N). avgg;
of coelution in the initial calibration” mﬁf‘m ;
the coelution problem. Professional ]udgemem@hould be used to qualify non-

detected target oompounds as rejected (R) or pmmptwely present (N), if

sample data should Mm,(posmve ldenuﬁmnons and

non-detected analytes) may. not be acme S&ﬁe ‘to"facorrect retention times, and
the associated field sampf&&ta shouiﬂ:be qualified using professional judgement

R

as rejected (R) or presumpmﬂy resent (N), as defined in Table 2.

ata'due to problems with calibration should be

Ahed: ata review narratwe If the data reviewer has knowledge that the
laboratoxy BaS #¢ eatedly failed to comply with the requirements for frequency,
lmeanty, retenﬁ%ﬁfi’h;@, or resolution, the data reviewer should notify the TPO.

335&.
t1me wmdove%%ere not caiculated correctly, recalculate the windows
‘ew values for all evaluations.

E 3
If standard com!entrauon criteria were not met, use professional judgement to
evaluate the e&‘:t on the data and notify the TPO.
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TABLE 2

The following table summarizes the initial calibration criteria andithe data qualification

guidelines for all associated field samples.

INITIAL
CALIBRATION

%RSD

Detects ** < 25.0%
Non-detects ** < 25.0%
PEAK RESOLUTION
Detects s 15% Use professional > T75% *
,& judgement
Non-detects All results *W‘ z
% +11-15% *

SMCRTS + 1.

* Use professional judgement.
** For DDT, endrin, methoxychior:
30.1 - 40.0% *; R (non-detectsy
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PEST-Q
HI. Calibration Check

Review Items: Form QV-PEST, Form QI-PEST, and calibratiogi¢heck standard data,

Objective

instrument is capable of producing acceptable qualitative and quantitative dats X
check is performed at the beginning of each 24-hour anaiyuml sequence to verify that
calibration is still valid and to verify that the perfommxce of the instrument is sansfactmn a
day-to-day basis. “

Criteria
1. A calibration check standard is the mld-leve ali
s both pesticide target compounds

the low concentration standard or 50 ng/mL) coil ning |
and the SMC. It is analyzed at the beginning of each %M; analyuml sequence prior to

2. The pesticide target compoiss
calibration check analysis.

*+ 35.0 percent for all pesticide target ‘con)
methoxychlor which, mu§t be within +

4.
culated fronf%iamal calibration.
5. m.for all calibration check compounds must

g dhe initial calibration. The absolute RT

wm.m «M@,_

window is * IW of the mean RT mlculated from the three initial calibration

p&sncnde target compound(s); verify that the recalculated value(s) agrees with the
laboratory reported value(s), using the following equation:
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Total Peak area (or Height)
Mass injected (ng) .

~

Calibration Factor =

3. Evaluate the %D between the mean calibration factor ﬁm*the initial calibration and the
calibration factor from the calibration check standard fer?lﬁ Percent or more of the
pesticide target compounds and the SMC, using the féllowmg equanon

where:

and methoxychlor) for pwlmde targ 1o mpounds and the SMC. Note those

compounds which have a

%ﬁ;nutsﬁf&he required criteria.

4. If errors are detected,in, the mlculauons%?ﬁther the calibration factor or the %D,

A7
5. Verify that s8R of the S cent of the mean SMC RT determined
ifitial calibration.
6. 3 ver applies, for all calibration check
B.. the windows established during the initial calibration. The absolute
of the mean RT calculated from the three initial calibration
is + 0.005 RRT units of the mean RRT calculated from the
A erify that the pe%&solunon (% valley) between endosulfan I and alpha-chlordane in

the mid level mh“bra&é». check standard is less than or equal to 75 percent.

E
If any@&muon check criterigaiwas not met, the associated field sample data may need to be
qualified f&;’ uEabi ility purposés; Some data qualifications may be performed automatically through

QTM Compum‘\f;rw

Daﬁ‘@evww and Evaluation (CADRE) or CADRE supplemented with
manual reviews. QIM

will qualify the electrom(zlly reponed sample r&sults

<<<<<

Table 3. The cntenon, " for professional ]udgement, should be examined to determine if a less
stringent qualification is warranted. Manual reviews of hardcopy data should also be performed in
order to verify and confirm the results of the CADRE review. The following actions are suggested
for qualifying sample data utilizing CADRE and for hardcopy manual data reviews.
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1. CADRE-Assisted Data Review

a If the calibration factor for any pesticide target eomyound had a %D between the
initial calibration and the calibration check that meeded + 35.0 percent (+ 40.0
percent for DDT, endrin, and methoxychlor), then the
should be qualified. The positive results and non-défee
sample for that compound(s) should be qua%tﬁed as estimated

"UJ" for non-detects) or rejected (R), depending on the deptes

criteria was exceeded, as defined in Table 3.

(data in the associated
("J" for detects or
whxch the %D

b. If the RRT or absolute RT, whlchevmpphes for a calibration check %
compound(s) was outside the wm/ v established during the initial mh‘brauon,
then the outlier compound(s) in ghe“associated ﬁe&ffsample should be qualified.
The qualitative data (positive ldmmnons and gon-detected analytes) may not
be accurate because of mcon'ect e Or absﬁme retention times. The detected

should be qualified using professional ]udgmgas rejected (R) or presumptively
present (N), depending on the degree to wmch‘%&e;ennon time criteria were

exceeded, as defined i m Table 3.

c. If the resolution cn"&" of inetsaben the qualitative and quantitative
results may not be acmmte due to ma' equat on. If peak resolution for
the peak pair exceeded ﬁt&%cntenon, the@osmve “fietd sample results should be
qualified using professmna[@dgemenﬁ%s estimated (J) or presumpuvely present
(N). Target compounds tha‘ﬁ’mmd:&te in the region of coelution in the
calibration check may not be vaiii:!i%ependmg on the extent of the coelution
problem. > Pmtessmnal ]udgememt%hould be used to qualify non-detected target

xted (R) or prem’%nvely present (N), if coelution problems

are eﬁﬂcm (see TdbIE3).

43

RELN
&{,,,

If the czh%on check sequence was not followed as required, then professional

judgement .be used to evaluate the effect of the non-compliance on the
sample data. ¥

Potential effects:on the sample data due to problems with calibration should be
noted in the &Sa review narrative. If the data reviewer has knowledge that the
“+Jaboratory basszepeatedly failed to comply with the requirements for frequency,
ikﬁeanty, wtenuon time, or resolution, the data reviewer should notify the TPO.
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TABLE 3

The following table summarizes the calibration check criteria Mhe data qualification guidelines
for all associated field samples. E

e ——

CALIBRATION
CHECK

Detects **

& 35.0%

Non-detects **

= 35.0%

PEAK RESOLUTION

Detects

s 75%

>T75% *

Non-detects

SMCRTS

*11-15%*

& 3
* Use profgq@n
** For DD:;;E?

i ai judgement.w%gg
4 &ndrin, methoxychlor: No
; J (detects) = < -40.0%

RRT: > 0.01;

Wi - 0.01 units *

B3

RRT: + 0.006 - 0.01
units *

RT: > 2%; RT:+11-20%*
< -2%*
Non-detects RRT:> 0.005;
< - 0.005 units *
RT: > 1.0%;
<-10% *

>

5

132

Not:Qualified (detects) = + 40.0%, Not Qualified (non-detects)
% 40.0%, J (non-detects) = 40.1 - 55.0%; R (non-detects) = >
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IV. Performance Verification Standard

A Review Items: Form QIII-PEST, Form QI-PEST, and performaage"veﬁﬁmtion standard (PVS)
data.

B. Objective

stability.

C. Criteria

1 The concentration of the PVS standard&m times (Zx)%e concentration level of the

2. An acceptable PVS must be analyzed at the conclusion of. gach analytical sequence. The
PVS must be run within 24 hours after the injection of’ ‘the Hirst initial calibration standard
or a valid calibration check standard. =

g{i‘?@»&s@&x .. G

ause of mehant PVS analysis, the PVS

3. If a PVS reanalysis is req i
reanalysis must be started withiai26 hours
sequence.

4. The PVS must have a percent r ryn
amount in order to report data without;

5 The SMC reco must be gr&j& than or equal to 20 percent, and less than
or equal to MC recovcry‘%iggnon of 50 - 150 percent is advisory.

must be w1th1n = 1.0 percent of the mean SMC RT

percent of the mean R 16
20005 RRT uma‘i”s%m mean RRT calculated from the three initial
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and

where:

CF,, = calibration factor establis

E. Action

If any PVS criterion was not_m %}&, the assocxate&’ﬁéld sample data may need to be qualified for
usability purposes. Son ifications may bﬁ%rformed automatically through QTM

criterion :

outlier compog}g(s) in the associated field sample data generated since the last

valid PVS or LES should be qualified. The positive results and non-detect data in
. &9

50 -”nggrcent recovery. The positive results and non-detect data in the
associated sample generated since the last valid PVS or LCS should be qualified
as estimated ("J" for detects or "UJ" for non-detects) or rejected (R) (see Table
4).
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€.

2. Hardcopy Manual D

If the RRT or absolute RT, whichever applies, for 2 PVS compound(s) was
outside the windows established during the initial calibration, then the outlier
compound(s) in the associated field samples shou.ki?be qualified. The qualitative
data (positive identifications and non-detected agﬂyt@s) may not be accurate
because of incorrect relative or absolute retentiofitimes. The positive resuits and
non-detect data in the associated sample genemleém the last valid PVS or
LCS for that compound(s) should be quahﬁé% using prafessional judgement, as
rejected (R) or presumptively present (N), depending on ‘the degree to which the
retention time criteria were exceeded, aswdeﬁned in Table 4.

If the resolution criterion was not met;"then the qualitative and qnanut%e
results may not be accurate due tc:@ﬁadequate resojution. If peak resolution for
the peak pair exceeded the cnte@;l, the positive gmple resuits should be
qualified using professional ]udgmm as mnmaté”&“(.l) or presumptively present
(N). Qualitative identifications ms equ &sue&le if coelution exists. Target
compounds that eluted in the region ofig on in the PVS may not be valid

depending on the extent of the coelution preﬁim Professional judgement should

If the SMC RT of th
calculated from the imifsa B field sample data may
need to be qualified. Theassociated ﬁd sampTé‘ﬂam generated since the last

g

valid PVS or LCS are quatified usmg@ﬁbf&ssmnal judgement as rejected (R) or
See; Table o).

ed in the pjoper sequence as required, then professional
to evaluate tﬁe%szect of the non-compliance on the
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TABLE 4

The following table summarizes the performance verification standard criteria and the data
qualification guidelines for all associated field samples. :

% RECOVERY
Detects 50 - 150%
Non-detects = 50%
SMC % RECOVERY **
Detects
Non-detects
SMC RTS +1L1-15%*
PEAK RESOLUTION
Detects 5 E > 75% £3
3:.; prof&ssmnﬁY
]udgement
RS R Wﬁ%
m@&éﬁ* SR
RRT:> 0.01; RRT: = 0.006 -
< - 0.01 units * 0.01 units *
RT: > 2.0%; RT:+11-20% *
< -20% *
RRT: > 0.005;
< - 0.005 units *
RT: > 1.0%;
<-10%*

emmg less-than 20 percent or greater than 200 percent, then the ficld sample
data should be quahﬁe&*”i&wc in the field sample is outside 50 - 150 percent recovery.
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V. Laboratory Blanks

Review Items: Form QI-PEST, Form QVI-PEST, and laboratory Blank data.

Objective

contamination resulting from the laboratory environment and to ensure that thé-?“mlmem is free
from potential interferences. The criteria for evaluanofn%f laboratory blanks apply%*‘“
laboratory blank associated with the samples (e.g., m&ﬁéd blanks and instrument blanksy,::
problems with any blank exist, all associated data Wbe carefully ¢ gvaluated to determine
whether or not there is an inherent variability in xh&ﬂata, or if the%“blem is an isolated

occurrence not affecting other data.

Criteria
1. Method Blanks

a A method blank ana}
(water, soil/solid, ett; aeatinB
24-hour analytical seqneace Separate+
instrument used during ah:an

b. The concentration of p&suct&tz;arg ‘a,eompounds or potentlal interferences that
elute within target compound Wmuon windows in the method blanks must
be less thmon&half the contrac;étequued quantitation limit (CRQL).

An mstrumcnt‘;ﬁ}ank is required at least twice during the analytical sequence.
_ The first msument blank analysis is required after the three-point calibration or

_yhefore a valiggalibration check standard. The second instrument blank analysis is
) deely before the PVS analysis at the conclusion of an analytical

s ST D

b. The concentration(s) of the target compound(s) or potential interferences that
elute within target compound identification windows in the first instrument blank
(analyzed immediately after the initial calibration or before valid calibration
check) must be less than one-half the CRQL. The concentration of other
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interferents (unknown compounds that are outside target compound windows) are
calculated using the calibration factor of the nearest target compound and must
be less than one-half the CRQL for that target compound.

(4 Subsequent instrument blanks may contain target q non-target compound

concentrations up to two times (2x) the CRQL. S

d. The SMC recovery in the instrument blank must be greaterm or equal to 20
percent and less than or equal to 200 percent. The SMC rewmtenon of 50
- 150 percent is advisory. .

greater than two times (2x) the upper ini &ﬁﬁbxauon level. NOTE: The
concentration of non-target compound mterferen’(&%{unknown compounds that are
outside target oompound windows) are calculated usfng%he calibration factor of

D. Evaluation

1. Review the results of all assouateﬂg%boratog%anks Form QI—PEST and raw data to
\ dsﬁ%terferenws in the laboratory blanks.

cil se quence summ@ (Form QVI-%T) to assist in identifying samples
oaated%‘h each method Bk

oggjudgement 10 determine if the associated sample data should be
ified. The reviewer may neﬁ to obtain additional information from the laboratory. The
tion should be brought to& attention of the TPO.

Vw ae case of blank re&s depends on the circumstances and the origin of the biank.
Detected tomipound results Md be reported unless the concentration of the compound in the
sample is lm\%&m{ equa%ﬁte’ five times (5x) the amount in the blank. In instances where more
than one blank is % Pwith a given sample, qualification should be based upon a comparison
with the associated bla&::fhéwng the highest concentration of a contaminant. The sample results
must not be corrected by subtractmg the blank value.

If any blank criterion was not met, the associated field sample data may need to be qualified for
usability purposes. Some data qualifications may be performed automatically through QTM
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Computer-Aided Data Review and Evaluation (CADRE) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electronically reported sample results conservatively, that
is, based on a "worst case” situation. CADRE will qualify data as indicated in Table 5. The
criterion, "*" for professional judgement, should be examined to;Wermme if a less stringent
qualification is warranted. Manual reviews of hardcopy data slxa@;also be performed in order to
verify and confirm the results of the CADRE review. The foli ‘actions are suggested for
qualifying sample data utilizing CADRE and for hardcopy Wal daw&aéﬁews

1. CADRE-Assisted Data Review

a Any target compound detected in th&:sample, that was also detected in‘asy
associated blank, is qualified as &smted (3) if the sample concentration is less
than five times (5x) the blank cominauon Posit*me sample results that are
greater than five times (5x) the&“iagk level are 1, f yrted without qualifiers.
Positive sample results less than fiv: e i (Sx;g@e blank contamination and less
than the CRQL are reported as not demgted*{%) (see Table 5).

The reviewer should note that analyte concent“ ¥is:calculated for method
blanks may not involve the same weights, volumes ‘mzséﬂyt;on factors as the
associated samples. These factors must be taken into congxderauon when applymg
the "Sx" criteria, suchghat-a:x

actually made.

b. If the SMC recovery in thegmethod blank or instrument blank was less than 20
percent or greater than ZOOanﬁg&’en the field sample data should be
qualified if the SMC in the fiel mple was outside 50 - 150 percent recovery.
The positive results and non-deteel“«adata in the associated sample should be

quahﬁe&& M&fﬂ ("J" for deteusgor "UJ" for non-detects) or rejected (R) (see

ithin = 1.0 péifcent, then the associated field sample
i od or instrument blank may need to be

‘found in a blank but not in the sample, no action is
ontaminant(s) was found at level(s) significantly greater than one-
this should be noted in the data review narrative.

i 3 There may be &sxanc&s in which little or no contamination was present in the
: assoclated bla&s, but qualification of the sample was deemed necessary.

’s’to determine, instances of this occurring can be detected when
sare found in the diluted sample result, but are absent in the

mposs‘@é to verify this source of contamination. However, if the rewewer
determines that the contamination is from a source other than the sample, the
data should be qualified. In this case, the "5x" rule may not apply and the sample
value should be reported as a non-detect. An explanation of the rationale used
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for this determination should be provided in the narrative accompanying the
Regional Data Assessment Summary.

c If gross contamination existed (e.g., saturated peab , all affected compounds in
the associated samples should be qualified as le (R), due to interference.

ER

This should be noted for TPO action if the mmn is suspected of having

e. If an instrument blank was not anawd following asample analysis wmch
contained an analyte(s) at high @“entrauon(s), ple analysis results after the

: . ver. Professional
ss-contamination affected

10
0.5
4.0
4.0)

1.0

0.5
Sample R&sult 0.4
Final Sample Result 0.5U

N Example 3: Sampwgmult is greater than the 5x multiple of the blank result.
&% ; ° :; . ""rﬁ

)»“gciw

g;ﬁ?Blank Result 1.0
CRQL 0.5
Sample Result 20.0
Reported Sample Result 20.0

In this case, the sample result exceeded the adjusted blank result
(5 x 1.0) and the sample result is not qualified.
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TABLE §

The following table summarizes the laboratory blank criteria am the data qualification guidelines
for all associated field samples.

——

BLANKS

ALL LABORATORY BLANKS
SMC % Recovery **
Detects 20 - 200%

Non-detects 2 20%
SMCRTS

*11-15%*

METHOD BLANK

Target compounds

1st INSTRUMENT BLANK

Target compounds

*

*** If samplefeslt i %QL, repon as not detected (U).
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VI. System Monitor Compound

e

Review Items: Form QI-PEST, Form QII-PEST, Form QII-PEST, and sample and blank data.

Objective

emwample
itself may produce effects due to such factors as mteﬁa!ences and high concentrations O“f%rget
and/or non-target analytes. Since the effects of the Sample matrix age frequently outs:de the
control of the laboratory and may present relatip

ique probles S
data based on specific sample results is frequen y subjective anQMands analytical experience

and professional judgement. Accordingly, this jfmlstsmanly of guidelines.

Criteria

1.

2.

3. i anay be less than 10 percent or greater than 200
percent. However, the. SMC recovery i 4l QC samples and blanks must be greater than
or equal to 20 peree: ess than or equaito 200 percent.

4. To use RR?%r compound identification purpeses, the SMC recovery must be greater
than or al to 10 percent less than or equal to 200 percent for field sample
analys&w&%glutc RT wi sidentification purposes if the SMC recovery
in a field samp ter than 200 percent, or if interferences are
present.

S. = 1.0 percent of the mean SMC RT calculated during

he SMC percent recovery is zero or if interferences with

Check raw data to vergy&zthe SMC recovery and RT shift on the Pesticide Analysis Data
- iySheet (Form QI-PES’@;%&he LCS Data Sheet (Form QII-PEST), and the PVS Data Sheet
~fBorm QIII-PEST) ,@?éck for any calculation or transcription errors.

%Recovery--&xlOO%
o,
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where:
Qp = Quantity determined by analysis

where:
RTS = Retention time shift

RT, = Retention time of the &
subsequent calibration st

RT, = Mean retention time of the SMC
E. Action

Field sample data are qualified whe:
or greater than 200 percent. Field

= 1.0 percent.

If any SMC criterion was not met, the asso&ged ﬁeld%@mple data may need to be qualified for
usability purposes. Some data quahﬁmnons’w bgﬁ%mformed automatically through QTM
Computer-Aided Data Review and Evaluation {CABIRE) or CADRE supplemented with manual
reviews. QTM CADRE wilIA ify the electrom teported sample results conservatively, that

i o alify data as indicated in Table 6. The
ined to determine if a less stringent
vie 7data should also be performed in order to
SADRE review. The following actions are suggested for

ual hardcopy data reviews.

scovery of the pesticide SMé‘%as less than 10 percent
B gk lified 1fthe SMC RT shift exceeded

quahﬁmnon is
venfy and eonﬁm

\ C in a field sample was outside of the advisory limit of

§:greater than or equal to 10 percent and less than or

290 percent, m%e associated sample data may be used without

aless the associated QC sample or blank SMC recovery is less than 20
edter than 200 percent (see Table 6 and QC samples and blank

the SMC was greater than 200 percent in a field sample, then
g, the assocxatedw&plc data should be qualified. The positive results in the

: g gmdateddfs@ie should be qualified as estimated (J) and the non-detected

t qualified 6

mun not g (see Table 6).
R

MC recovery in a QC sample or blank was less than 20 percent or greater
than 200 percent, then the field sample data should be qualified if the SMC in the
field sample is outside 50 - 150 percent recovery. The positive results and non-
detect data in the associated sample should be qualified as estimated ("J" for
detects or "UJ" for non-detects) or rejected (R) (see Table 6).
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d. If the recovery of the SMC was less than 10 percent in a field sample, or if
interferences are present, then the laboratory should have used absolute retention
times for identification of compounds and the data»should be qualified. The
positive results and non-detect data in the assoqw sample should be qualified
as estimated (*J" for detects or "UJ" for non-degegts) or re]ected (R) (see Table
6).

e If the SMC RT was not within + 1.0 percent of the meaﬂWﬂgRT calculated
from the initial calibration for any QC sample or blank, the aswmgq field
sample data may need to be quahﬁedg%ﬁe associated field wmpf&%me
qualified using professional ]udgemegiizas rejected (R) or presumptively-peesent

ceida

(N) (see Table 6 and QC samples gnd'dlank secuons)

a.

immediately reanalyzed. If the SMC RT was ;%!ﬂ%imade criteria upon reanalysis,
then the data should be qualified. The sample datd §Hoald be qualified using
: ‘ected (R) or pr&sumpnvelyﬁ'&ent (N), as defined in
: Iy was zero, or if interferences with
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TABLE 6

associated field samples.

% RECOVERY - FIELD SAMPLES

Detects

Non-detects
% RECOVERY - BLANKS AND

Detects
Non-detects _w 2e10%
RTS - FIELD SAMPLES g N >15%* | +11-15%*
S ' <-15%*
RTS - QC SAMPLES : >15%*% | +11-15%*
o <-15%*

* Use professional ]udgeme
** If the SMC recovery in 4 &
then the field sample ‘g&ﬁ sh\ould be quali@ﬂ
recovery. Lo -
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VII. Laboratory Control Samples

Review Items: Form QII-PEST, Form QI-PEST, and laboratory:zentrol sample (LCS) data.

Objective

Data for LCS are generated to provide information on the accuraq' of the”mza’lwml method and
laboratory performance. . e

Criteria

1 An LCS must be prepared and extracted fop each matrix fofach Batch of samples.

2 An LCS must be analyzed once per mat tch pe :%‘Lhour analytical sequence per
instrument. d

3. The LCS must contain pesticide target compounds ats
addition to the required SMC.

4.

5. The RRT or absolute RT, whxcm%r applies, fot! Lt‘fs com;;ounds must fall within the

windows established during the mm mh‘brafi@n“ The absolute RT window is + 1
percent of the mean RT calculated ‘&m th&t’kree initial calibration standards. The RRT

duisory criterion of 50 - 150 percent. However,
er than or equal to 20 percent and less than

4. Venfy hat:the R@wr absolute RT, whichever applies, for all LCS compounds are within
the mndow&taﬁlﬁled during the initial calibration. The absolute RT window is + 1
percent of thé*siéan RT calculated from the three initial calibration standards. The RRT
window is + 0.005 RRT units of the mean RRT calculated from the three initial
calibration standards.

5. Check that the LCS recovery was calculated correctly by using the following equation:
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where:
Qp = Quantity determined by analysxs ;

Q, = Quantity added

E. Action

usability purposes. Some data qualifications mayg.%g@ertormed aummumlly through QTM
Computer-Aided Data Review and Evaluation (CADRE) or CAQRE supplemented with manual
reviews. QTM CADRE will qualify the elecuom&fﬁyizrgponedmp

is, based on a "worst case" situation. CADRE will ﬁm@m
criterion, "*" for professional judgement, should be examma&&ssdetermme if a less stnngent
qualification is warranted. Manual reviews of hardcopy data shemlso be performed in order to
verify and confirm the results of the CADRE review. The following" 1S
qualifying sample data utilizing CADMI%I hardcopy manual data ‘reﬁews

1. CADRE-Assisted Data Revio

a. If the SMC recovery in the I 4
percent, then the LCS and a‘ﬁgassomd samples should have been reanalyzed. If
ol met upon reanalysis, or the reanalysis was not
performed, thcn the field sampte&m should be qualified if the SMC in the field
i i¢ tgovery. The positive results and non-detect
“sample data s} d be qualified as estimated ("J" for detects

or rejected (Ii‘ég{see Table 7).

applies, for an LCS compound(s) is outside
&3 tial calibration, then the outlier

compotmﬁ{@ .An the associated field sample should be qualified. The qualitative
data (posﬂ%ﬂﬁmﬁons and non-detected analytes) may not be accurate
bemuse of i oommauve and absolute retention times. The positive result and

ct i sample data for that LCS compound(s) and all non-
Bounds should & qualified using professional judgement as rejected (R)
i ,y,ly present (N), as defined in Table 7.

was&m"than 20 percent or greater than 200

If the LCS ree%ﬁgry criteria were not met, then the LCS results should be used to
qualify samplem for the specific compounds that are included in the LCS
solution. If the ECS recovery is out on the high end, detected target compounds
may be quahﬁeﬁi&"J " If the LCS recovery is out on the low end, detected target
ompounds ,snzy be qualified "J" and non-detects may be qualified estimated (UJ)
wusabb%&) (see Table 7). Professional judgement should be used to qualify
Qualiﬁmﬁon for non-LCS compounds should take into account the oompound
class, compound recovery efficiency, analytical problems associated with each

compound, and comparability in performance of the LCS compound to the non-
LCS compound.
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d If the SMC RT of the LCS was not within = 1.0 percent of the mean SMC RT
calculated from the initial calibration, then the associated field sample data may
need to be qualified. The associated field sample»dm are qualified using
professional judgement as rejected (R) or praumynvcly present (N) (see Table
7.

2. Hardcopy Manual Data Review

TPO action should be noted if a laboratory failed 10 analyze an LCS wn&mch Batch, or if

recoveries.

The following table summarizes the LCS criteria and datagaﬂnﬁcanon guidelines for all
associated field samples. ) %

% RECOVERY
Detects 30 - 130%

Non-detects z 30%
SMC % RECOVERY *+* ..

Detects
Non-detects < 10%
SMC RTS > 1.5% *%; *11-15%*
<-15*
RRT:> 0.01; RRT: = 0.006 -
< - 0.01 units * 0.01 units *
RT: > 2.0%; RT: +11-20%*
<-20%*
* RRT:> 0.005;
< - 0.005 units *
RT: > 1.0%;
<-10%*

* Use professional judgem S
** Jf the SMC recovery in the L'CS was less than 20 percent or greater than 200 percent,
then the field sample data should be qualified if the SMC in the field sample is outside 50 - 150
percent recovery.
*+* 1.CS compound(s) and all non-L.CS compounds.
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VIII. Regional Quality Assurance and Quality Control

Review Items: Form QI-PEST and quality control sample data..:%
Objective

Regional Quality Assurance and Quality Control (QA/QC) \re”fers to an& QAuznd/or QC initiated

SRR

by the Region, including field duplicates, Regional Performance Evaluation (PE}MI&S, blind
spikes, and blind blanks. It is highly recommended tha;ii&eglons adopt the use of thwe&lanks

Criteria

Criteria are determined by each Region.
1. PE sample frequency may vary.

2. The analytes present in the PE sample must be correcﬁyfzﬁgngﬁed and quantified.

Evaluation

Evaluation procedures must follow the Ra@on S smndagﬁmpemﬁnnge (SOP) for data
review. Each Region will handle the evalusition of PB“@mpl&s on an individual basis. R&sults for

SR v

PE samples should be compared to the acceptance

sample results. nmptable multséxm
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IX. Analytical Sequence

Review Items: Form QVI-PEST.

Objective

are applied to sample analyses.
Criteria

1.

Initial calibration analytical sequence:

initial three-point calibration;
instrument blank;
LCS;

method blank;
field sample(s); s
instrument blank(s); an
PVS.

mh‘b@ﬁén check:® & :

.

[ ]

| |

" meghod blank;
= Im

= °aﬁ%]:&&mple(s)
| |

[ |

R

2. Each §ample w1thm a Bawh shall be analyzed on a GC system meeting the initial
fvalid calibratiohig standard technical acceptance criteria.

@atch shall be analyzed after an acceptable method and instrument
table LCS.

Each sample within a Bﬁtch shall be run within a valid analytical sequence that concludes
ywith an acceptable ms;zmnent blank and an acceptable PVS. Ifa PVS reanalysis is

wm hours aftei;zt%e start of the current analytwal sequence.

5. Each sampismfa Batch shall be analyzed and results reported within the contract
required turnatound times.
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Evaluation

Review the Form QVI-PEST to ensure that the proper analyticala.s:%ilenoe was followed and that
data from all the required analyses are present.

Action

QTM Computer-Aided Data Rev1ew and Evaluauongg{ﬁADRE) or CADRE supplemen“té@wnh
manual reviews. QTM CADRE will qualify the elgfronically report.cd sample results
conservatively, that is, based on a "worst case” sitgitfon. Manual I:MWS of hardcopy data should

RERRE)

also be performed in order to verify and conﬁrmmrmults of wmm review. The following

actions are suggested for qualifying sample data ui ,g:ADRE and for hardcopy manual data
reviews.
1 CADRE-Assisted Data Review

CADRE will qualify all sampj&:and.|

properly followed. NOTE: 4% 3 Oned mw quahﬁmnon for a non-compliant

analytical sequence does not 2 ion because of analytical
sequence non-compliance as sp%ed in otheg&;%eﬁons. For&xample, if an LCS is not
analyzed during an analytical sequmhe, all ass%ted sample and blank data would be

qualified "J" as specified above and Vmild alsobe qualified "R" in accordance with the

El Y
If the analyﬁéﬂ sequence wa/g@o
may need%@ai;e qualified. ’I@gssocxated sample data should be quahﬁed using
profcsngudgement as : 7
\ég \ "g; L

R
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X. Qualitative and Quantitative Results Verification

Review Items: Form QI-PEST and sample data.

Objective

The objective of sample analysis data review is to ensure that quahtatxvc anﬁzaaanmauve results
for field samples are accurate.

Criteria

1.

2.

3.

4. The SMC recovery must be ed %
200 percent in order to use I@‘ for identific rpases: -If the SMC recovery is
greater than or equal to 10 perm and less tm3° r equa‘I“'l‘o‘ZOO percent, the
identification window is + 0.005 W units Me mean RRT for each target compound
calculated during the initial calibratign; If#he recovery of the SMC is less than 10
percent, greater than 200 percent, or ﬁmﬁerenc&s are present (but are adequately

recovered in the methqd _blank), the absm RT of the compounds must be used for

identification puiposés. " ldenuﬁmuoﬁgagndow is = 1.0 percent of the mean absolute

5.

6. Only one methaé@i:ﬂyanutauon may be used for samples within a Batch and analyzed
within an analytical‘sesis nce.

7. iy saturated zmon-mrget """"" 1d chromatographic peaks are evident, or if any

P m o tisenmonris

matographic peaks overlap ome or more RRT and/or RT target compound windows,
the laboratory shaf sise the "E,N" flag on Form I to indicate this situation. The "E" flag
identifies compoumﬁ%at exceed the calibration range and the "N" flag identifies positive
target compound res n which the absolute or relative retention times are outside the
identification windov or example, if a large peak tail from a saturated peak elutes into
Hfication window, then that target compound is flagged "E,N." If a

wmﬁounds that elmﬁ“\‘ntmn those windows which are obscured by the saturated peak are
ﬂagg&it‘%;%l. If 4
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D. Evaluation
1 Check the concentration in the sample using the followingieguation for external standards.
The response can be measured by automated peak hei%;& peak area measurements
from an integrator. PSR

Water: ez

. ¥,
Concentration in ugjL = %
Soil/Solid - (Wet weight basis): ¥
i,

where:

2.

[]

he following eiy

initial calibration analyzed

Iue i}
= 1
73 x 100%
R 35 = R&;@?ﬁon time shift % Difference

stention time of the SMC in a sample

RT, = Mean retention time of the SMC from the most recent initial calibration
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3. Check the RRT of a sample component or a standard using the following equation:

RRT = component RT
SMC RT

4, The calibration factor for a compound may be mlcuiated by o three techniques using
data collected during an acceptable initial calibration. Only one ofm%uanutauon
techniques listed below must be used for sampl&s w1th.m a Batch and a‘”na@ud within a
given analytical sequence. g

P 2
a. The calibration factors based on tkef: idpoint of the initial calibration curve.

This option may be used as lon&%he midpoint valiies are within =+ 10 percent

of the average of the high and «iwj;ggmt values. & ;

M ery is less than 10 percent, greater than 200 percent, or if
interferences & prmnt

%
i Target £o mpounds are identified on the basis of absolute RT in all
samﬁfor which the SMC recovery is less than 10 percent, greater than
chnt, or masked interferences.

sﬁﬁa?ks in sample chromatograms are identified as target compounds if
“43heir absolute RT is within =+ 1.0 percent of the mean RT of the
compound established during the initial calibration.

6. Verify that the RRT or absolute RT, whichever applies, for all positively identified target
compounds are within the windows established during the initial calibration.
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7. Verify that the "E,N" flag was properly reported on Form I when saturated non-target
compound chromatographic peaks are evident or if any chromatographxc peaks overlap
more than one RRT and/or RT target compound wmdows},w

a. If saturated chromatographic peaks outside targe »@ampound RRT and/or RT
windows are evident, the nearest target comg@md’%md be flagged "E,N" on

Form L =4
b. If chromatographic peaks overlap more than one target oompo ‘@RT and/or
RT windows are evident, the corr&spo&dtng target compounds shov.ﬁd%eﬁ]agged
"E,N" on Form L
E. Action
If any qualitative and/or quantitative result venﬁm%menow s not met, the associated field

z?

sample data may need to be qualified for usability purposesi=Some data qualifications may be
performed automatically through QTM Computer-Aided Da%aew and Evaluation (CADRE)
or CADRE supplemented with manual reviews. QTM CADRE‘nguahfy the electronically
reported sample results conservatively, that is, based on a "worst casé®:Sifaation.
qualify data as indicated in Table 8. &mon, "** for prof&sslonal jﬁgement, should be
examined to determine if a less stri t NATT?

data should also be performed in ordei*

The following actions are suggested for s
manual data reviews.

1 CADRE-Assisted Data Review
a If the smg;maggor a field : was not within 50 - 150 percent but was
ey AT
grea éﬂlan or eqw?&o 10 percent w less than or equal to 200 percent, then
may be repérted without quaﬁﬁers (see Table 8).

b é&m recovery og {M@mﬂt or greater than 200 percent in the QC
satts 8 blanks“‘ﬁ‘snﬁ““a‘ ed witha's ple Batch is an indication that serious

»3.CS, and laboratory blank sections).

gy
("4 :3}» o3
. ¢

d concentrations which exceeded the upper limit of the initial
calibration ra%&‘and are less than or equal to two times (2x) the upper
_ calibration raage should be qualified as estimated (J). Target compound

e. If morethan one method of quantitation is used for calculating the sample results
within a Batch, or to quantitate sample results from the same analytical sequence,
the associated sample results for that Batch should be qualified as estimated ("J"
for detects or "UJ" for non-detects).
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Target compounds flagged "E,N" by the laboratory should be qualified as
presumptively present (N).

If the SMC recovery for a field sample was less ﬁm 10 percent or greater than
200 percent, then the data should be quahﬁedge; Ifanatrix interferences obscure the
detection and quantitation of the SMC, profmm X
qualify the data. If no matrix effects are e\ﬁem, the pasxtme results and non-
detect data in the affected sample should be quahﬁed as estmm@d (J or UJ for

used for identifications.

If the RRT or absolute RT, whlchm apph&s, for a positively identified target
compound(s) was outside the mndmv established ﬁn’x&‘ng the initial calibration,
then the outlier compound(s) Mbe quahﬁq;ﬁ‘jﬁ'he qualitative data (positive
identifications) may not be accurate o) 1rect relative or absolute
retention times. The associated sampleida

2 that compound should be
qualified using professional judgement as L (R) or presumptively present
(N), as defined in Table 8.

reanalysis or thesampk;ggzas not reana ¢ : 2
be qualified. The affec?ﬁffs ample da%ould be quatified using professional
wvely present (N), as defined in Table 8.
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TABLE 8

SMC % RECOVERY

Detects 10 - 200% < 10%;

> 200%

Non-detects = 10% :
SMC RTS + 1.0% x11-15% *
No. of quantitation 1
methods
RRT AND ABSOLUTE RT

Detects RRT: =

0.005 units
RT: = 1.0% RT: = 1.1 -
20% *
Non-detects
> 2x
Compound y upper
Concentration “ calibration
limit

Saturated/Overlappin "E,N"
target compound&
peak(s) 4

t,'ggbnal judgement.
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8. AROCLOR AND TOXAPHENE (PCB) DATA REVIEW

The Aroclors and toxaphene (PCB) QTM data requirements to be:checked are listed below and

described in the following sections.

“ R g §s=z2@E®RE"T

Technical Holding Time
Initial Calibration

Calibration Check

Laboratory Blanks
System Monitor Compound (SMC)

Laboratory Control Samples (LCS)

X
{is( ,

P

Merification
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PCB-Q

I. Technical Holding Time

Review Items: Form QIA-PCB, EPA Traffic Report/Cham-of-Custody form, sample extraction
sheet, and Batch Narrative.

Objective

The QTM requires significantly faster sample analysis and tumaround tmes. Fhe criteria
presented in this section are intended to represent "technical® evaluation gmdéﬁm‘s .The objective

Criteria

Technical requirements for sample holding times -y m estxii&ﬁhed only for water matrices.
The holding times for soils (and other non-aqueous mamsm as sediments, oﬂy wastes, and

into the data evaluation process. Addmonally, results of holding
into the data review criteria as the studies are conducted and app
L . «K@?&:@Ww& )
The holding time criteria for water 3
Water Act), is as follows:

For semivolatile compounds in co&d (@ 4°ﬁ}water samples, the maximum holding time
is 7 days from sample collection to extractigi’and 40 days from sample extraction to
analysis.

It is recommended that

Evaluation

Technical holding tizes:ar e date of sample collection on the QTM
Traffic Report/Chain-6£% 0 (TR/COC) form with the dates of extraction and analysis on the
sample extraction and anal s sheets (Form QIA-PCB) To determine if the sampl& were
analyzed within the holding ti me after,

o

If any techgical. holding umgaeatenon was not met, the associated field sample data may need to
be quahﬁed%fe‘f&%mty pufposes. Some data qualifications may be performed automatically
through QTM ' i Aided Data Review and Evaluation (CADRE) or CADRE supplemented
with manual reviews.“QTM CADRE will quahfy the electronically reported sample results

conservatively, that is, based on a "worst case" situation. CADRE will qualify data as indicated in
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Table 1. Manual reviews of hardcopy data should also be performed in order to verify and
confirm the results of the CADRE review. The following actions are suggested for qualifying
sample data utilizing CADRE and for hardcopy manual data reviews.

1. CADRE-Assisted Data Review

a, If technical holding times were exceeded, flag:a pesawe results as estimated "J"
and'sample quantitation limits as esumate@”{?il (see’ ’%bk: 1.

b. If technical holding times were grossly exceeded, the revieweramsist - use
professional judgement to determine thesreliability of the data an&mxgotentm
effects of exceeding holding times oz fhe sample results. The reviewersmay
determine that positive results or_mﬁassocxated quantitation limits are “
approximations and should be qualified with "J" of *WJ]," respectively. The
reviewer may determine that nesi-detect data should be rejected (R) (see Table 1).

c Due to limited information concemmg ho
is left to the discretion of the data reviewe: -apply water holding time cntena to
non-aqueous matrices. Professional ]udgementéis Tequired to evaluate holding
times for non-aqueous samplas NOTE: QTM Cmﬁurrenﬂy qualifies all non-

y the water holding time critem

i

Non-detects 0 - 40 days 40 - 60 days > 60 days
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PCB-Q
II. Initial Calibration
Review Items: Form QIVA-PCB, Form QIVB-PCB, and initial mptbration standards data.

Objective

Compliance requirements for satisfactory instrument mlﬂwratmwmbhshed to ensure that the
instrument is capable of producing acceptable qualitative andaquanuwmﬁzdata for PCB target

compounds. An initial three-point calibration is performed to determine *th@:&‘mcanty of response
for all target compounds and to demonstrate that the mstrument is capable of‘sheeting acceptable
performance. 4

Criteria

1. Three initial calibration standards oontamnig Aroclors 1&%}1260 and the System Monitor
Compound (SMC) are analyzed at low (IW), m@%nn (500 ng/mL), and high (2500
- 5000 ng/mL) concentrations at the beginning:g the mma, whenever major instrument

maintenance has been performed (e.g., column ords $etor replacement), or whenever the
daily calibration check or other criteria are not met. ‘mealmng Aroclors and

toxaphene are analyzed at a single concentration as shown*«“beiaw

s,

2. The following Aroclor targaf a@m SMC are requxred in the initial
calibration standards. Cahbr‘%n factors (CF).and-fhiéan-calibration factors are
determined for each Aroclor targm compoundﬁaﬂ the SMCn the initial calibration
standards. NOTE: The high ooneentranon stmdard is the minimum concentration
required in the method; a higher wﬁeentraﬁom level may be used if the method specified

linearity requirements can be demonstmzﬁi.

Multicomponeng ;5 strati t Concentration
Standard il < (ng/mL)
Aroclor 10§6/12 3 Levels
Aroclor {22&%’ ? | iDedadhlorobi 20
Aroclor 1232 S Decachlorobxphenyl 20
Aroclor 12f12 Decachlorobiphenyl 20
¢+ Decachlorobiphenyl 20
| Decachlorobiphenyl 20
Decachlorobiphenyl 20

s@f.the Aroclor 1016 am‘;,zl%o quantitation peaks and the SMC from the three initial

%mmn standardsaa'xast be less than or equal to 25.0 percent.

*area or peak height may be used to calculate the calibration factors
that%, [ turn, used to calculate %RSD. However, the type of peak
measurement used to calculate each calibration factor for a given compound must
be consistent. For example, if peak area is used to calculate the low point
calibration factor for Aroclor 1016, then the mid and high point calibration
factors for Aroclor 1016 must also be calculated using peak area.

161 Draft 8/94



Initial Calibration PCB-Q

4. The retention time (RT) of the SMC in each initial calibration standard must be within
* 1.0 percent of the mean SMC RT calculated from the 1016/1260 initial calibration
standards. NOTE: The mean SMC RT is calculated from the 1016/1260 initial calibration
standard analyses.

3. The peak resolution (% valley) between adjacent peaks”in Aroclors 1016 and 1260 must
be evaluated.

D. Evaluation

ng/mL for the other standards)

2. Evaluate the CFs and mean CFs for th@%gplor target mounds and the SMC, using
the following equations: “‘*%

5 quantitation peaks for Aroclor 1016/1260

e the %2RSD for each of the 5 quantitation peaks for
f:and the SMC; verify that the recalculated values agree

SD = Standard deviation
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= Mean CF
b. Verify that the %RSD values for all quantitation peaks and the SMC meet the

criterion of less than or equal to 25.0 percent. Nm those quantitation peaks or
the SMC which have a %RSD greater than 25.0:%

4. Verify that the RT of the SMC in each calibration standam% within + 1.0 percent of
the mean SMC RT calculated from the 1016/1260 mmal mhmsmndards

Percent Valley = Height of valley betweeniadjacent peak x 100%

Height of smaller pz&%emg malved

additional target compounds.

7. Verify that the absolute retention time (RT) and relative rmn time (RRT) windows
were calculated correctly forg: titation peaks and the SMC. “The absolute RT
window is + 1 percent of the K iedofrom. the low concentration initial calibration
standards. The RRT wmdov&@;—.t 0.005 RRFunits of the RRT calculated from the low

stringent quahﬁmﬁm@s»wamnt 6f hardcopy data should also be performed in

order to verify and coMe results of the CADRE review. The following actions are suggested
for qualifying sample data if%g CADRE and for hardcopy manual data reviews.
T

Jor any quanntauon peak for Aroclors 1016 and 1260 in the initial
calibration W)%greater than 25.0 percent, the data should be qualified, since the
results for th%ocmted Aroclor(s) may not be accurate, and all positive results
in the associa&?& field sample should be qualified using professional judgement as
estimated (J),%f@;deﬁned in Table 2. Non-detects in the assocxated field sample

);PEs onse for a target compound in the low calibrauon standard would
2 the tection limit and the CRQL, and the non-detect data should be

d using professional judgement as estimated (UJ) or rejected (R) (see
Table 2).
b. If the resolution criterion was not met, then the qualitative and quantitative

results may not be accurate due to peak overlap and lack of adequate resolution.
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If peak resolution for the peak pair exceeded the criterion, the positive field
sample results should be qualified using professional judgement as estimated (J)
or pr&sumptwely present (N). Target compound quantitation peaks that would
elute in the region of coelution in the initial calibtation may not be valid
depending on the extent of the coelution problem. *Professional judgement should
be used to qualify non-detected target compouadsias rejected (R) or
presumptively present (N), if coelution problenm aré?esndent (see Table 2).

If the SMC RT was outside = 1.0 percent of the mean SM %RT, then the field
sample data should be qualified. The qualitative data (posxttvﬁéﬁkﬂﬁmtxons and
non-detected analytes) may not be accurate due to incorrect reteﬁﬁ@nM&s, and
the associated field sample data shome qualified using professional fédgement
as rejected (R) or presumptively present (N), as defined in Table 2.

a.
sample data.

b. Potential effects on | ] (ewdata due to problems mm%calﬂ)rauon should be
noted in the data résiesw tive ulfahe. datq reviewer has knowledge that the
laboratory has repea % failed 10 corply Wi % #he gequirements for frequency,

dati reviewer should notify the TPO.

c If retention time windows mnot‘&x@imﬂated correctly, recalculate the windows

d. non criteria Were not met, use professional judgement to

m‘&'ﬁy the TPO.
The following table summa&e&;%&e initial calibration criteria and the data qualification

> 25.0% *

25.1-350% * > 35.0% *

> 1.5% *; *11-15% *
< -1.5% *

* Use professional judgement.
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III. Calibration Check

Review Items: Form QV-PCB, Form QI-PCB, and calibration chéék standard data.

Objective

biished to ensure that the

Compliance requirements for satisfactory instrument mh‘bmtwm are
;I'he calibration

instrument is capable of producing acceptable qualitative and quanutam;e da

day-to-day basis.

Criteria

1 A calibration check standard is the md—l /mitial calibration standard (500 ng/mL)
containing both Aroclors 1016 and 1260 and thé;SMC" t is analyzed at the beginning of
each 24-hour analytical sequence prior to the anaIys%” £ ithe method blank and field and
QC samples.

peak from the initial calibra i the é%mﬂaﬂ factor from the calibration check
standard must be within + S%eroent for %&@m 1260 quantitation peaks
and the SMC. NOTE: The meaf@i‘SMC calib factor i esficulated from the 1016/1260

ation check standard must be within = 1.0

3.
ym the 1016/1260 initial calibration.
4. all calibration check 1016/1260

tablished during the initial calibration.
percent of the 'RT calculated from the low concentration
window is + 0.005 RRT units of the RRT

}%%? Verify that the calib atioy check was run at the required frequency and that the

calibration check was Zq”f;@thpared to the correct initial calibration.

yecalculate the calibration factor for the 1016/1260 quantitation peaks;
venfy 1t the recalculated values agree with the laboratory reported values, using
the followmg equation:

Calibration Factor = Total Peak area (or Height)
Mass injected (ng)
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E.

3.

Action @«gfzg?” 5
s

@ﬁ»""&

If anygg@jbraUM check d

Evaluate the %D between the mean calibration factor for each quantitation peak from the
initial calibration and the calibration factor from the calibration check standard for 10

percent or more of the Aroclor target compound quantnauon peaks and the SMC, using
the following equation: £

where:

e

Mgmn factor or the %D,

mbhshed d% the initial calibration. The absolute RT
calculated m the low concentration initial calibration

25 percent for peaks.fhat.vere fully resolved during the initial calibration.

fion was not iﬁet, the associated field sample data may need to be
fed for usability purposes  Some data qualifications may be performed automatically through
Computer-Aided Data Resiew and Evaluation (CADRE) or CADRE supplemented with

mual reviews. QTM CADRﬁ%m qualify the electronically reported sample results

RGN,

tively, that is, based ow& "worst case" situation. CADRE will qualify data as indicated in

Tablb“%%e criterion, **" fq@?rofasmnal judgement, should be examined to determine if a less
stnngent““‘“ ication is wamed. Manual reviews of hardcopy data should also be performed in
order 10 vexffyMzconﬁrmW results of the CADRE review. The following actions are suggested
for qualifying sample ytilizing CADRE and for hardcopy manual data reviews.

1.

CADRE-Assisted Data Review

a If the calibration factor for any quantitation peak for Aroclors 1016/1260 or the
SMC had a %D between the initial calibration and the calibration check that ~
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exceeded + 35.0 percent, then the data should be qualified. The positive results
and non-detect data in the associated sample should be qualified using
professional judgement as estimated ("J" for detects or "UJ" for non-detects) or
rejected (R), depending on the degree to which th&:%D criteria was exceeded and
changes to the Aroclor pattern, as defined in TaﬁiefS.

If the RRT or absolute RT, whichever applies, fora: 'branon check
quantitation peak was outside the Mndowsma”bhsh the initial
calibration, then the associated field samplesshould be qﬁm%ne reviewer
should keep in mind that the identification of Aroclors is peﬁ'&ﬁiéd' considering
both the Aroclor pattern and specific guantitation peaks. Aroclo P may
be altered by coeluting compounds ox"iiemuse of environmental w&th'mng The
qualitative data (positive 1dent1ﬁq§mﬁs and non-detected analytes) may not be
accurate because of incorrect relam or absolute muan times or because of
changes to the Aroclor pattem;%c«detected and\%iwn-detected sample data in all
associated field samples should be&;m‘izﬁed us@profaslonal judgement as
rejected (R) or presumptively present“‘(ﬁ@,; lep g on the degree to which the
Tetention time criteria were exceeded and Ehaniges to the Aroclor pattern, as
defined in Table 3.

If resolution criteria sveze not met, then the quahtauvew quantitative results

positive sample results Wd be quah&ﬁ g prc«ffﬁ:ssxonal Judgement as
estimated (J) or pr&sumptxgely pwsemz@?‘l) Qualitative identifications may be
qu&snonable if coelunon ensrs. Qmmauon peaks that would elute in the

ietted target compom*ﬂs as rejected (R) or presumptively present
pﬁ?g@iems are evldeziixsee Table 3).
e g «aﬁ 8
more than + 1.0 percent from the mean SMC RT
e ion, then the associated field sample data may
i &d field sample data are qualified using
profm“éiﬁi:%gudgemem as rejected (R) or presumptively present (N) (see Table

If the mlmzmpn check sequenoe was not followed as required, then professional
judgement it be used to evaluate the effect of the non-compliance on the
sample data. i &

Potential effectsgpn the sample data due to problems with calibration should be

noted in the wa review narrative. If the data reviewer has knowledge that the
wlaboratory h&§epeated1y failed to comply with the requuements for frequency,
ity, rmnon time, or resolution, the data reviewer should notify the TPO.
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JABLE 3

The following table summarizes the calibration check criteria and the data qualification guidelines
for all associated field samples. \

CALIBRATION
CHECK

Detects + 35.0%
Non-detects s 35.0%
PEAK RESOLUTION
Detects > 25% *
Non-detects
SMC RTS +11-15% *
RRT AND ABSOLUTE RT
Detects RRT: > 0.01; RRT: = 0.006 - 0.01
< - 0.01 units * units *
RT: > 2%; RT:+11-20%"*
<-2%*
Non-detects RRT:> 0.005;
< - 0.005 units *
RT: > 1.0%;
<-10% *

168 Draft 8/94



PCB-Q

1V. Performance Verification Standard

Review Items: Form QIII-PCB, Form QI-PCB, and performancq&?éﬁﬁmtion standard (PVS)
data.

Objective

The PVS is analyzed at least once during each 24-hour analytical sequence
stability. .

Criteria

1

2.

reanalysis must be started
sequence.

4. The PVS must have a percent recﬁwt;y in thmge of 50 - 150 percent of the true
amount in order to report data withost: uafifiers.

5.
)
F ©
6. The RT for& SMC in the%@ must be within< 1.0 percent of the mean SMC RT
g
calculat the initial califization.
7. for all PVS 1016/1260 quantttatxon peaks

;, $§+ 0.005 RRT units of the RRT calculated from the low

o mnal mhbratmﬁ%imdards

KRR

\{5&3
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and
A
Amount Observed =
CF,
where:
A, = peak area of the PVS 1016/1260 qumm@eak
CF,, = calibration factor established during the initial aihismimn
3. Verify that the SMC recovery and RT shift arg‘a“vithin the required QC
4. Verify that the RRT or absolute RT, wmchmr applies, for.all 1016/1260 quanntauon

peaks are within the windows esmbhshe&Mg the muak@‘ﬁbranon. The absolute RT
window is = 1 percent of the RT cal rom the low@noentmnon initial calibration
standards. The RRT window is = 0.005 R anits of #he RRT calculated from the low

concentration initjal calibration standards.

5. Verify that the peak resolution (% valley) between aid] speaks is less than or equal to
25 percent.

E. Action

If any PVS criterion was not met, the asspgiated field saatp”le datamay need to be qualified for
usability purposes. Some data quahﬁmtwmmay be petformed automatically through QTM
Computer-Aided Data Review and EvaluauGaiCAM) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electmwﬁy reported sample results conservatively, that
is, based on a "worst case” sxtuauon CADRE “%naley data as indicated in Table 4. The
criterion, "*" for professioi :
qualification is wanaw& Manuaﬁwnews of hardcqu:sﬂata should also be performed in order to
1 RE review. %e following acnons are suggested for

eIy was less than 20 percent or greater than 200 percent, then
Edat should be qualified if the SMC in the field sample is outside
} 1150 percent recovery:, The positive results and non-detect data in the
cﬁf«ﬁ@ample generi% since the last valid PVS or LCS should be qualified
as &sumaﬁ%r for detects or "UJ" for non-detects) or rejected (R) (see Table

4). «%:%“

If an Aroclor r&overy in the PVS was outside the expanded recovery criterion
range (i.e., grm@r than 150 percent or less than 50 percent), then the associated
field sample m generated since the last valid PVS or LCS should be qualified.
sults and non-detect data in the associated field sample should be
#pualified as-estimated ("J" for detects or "UJ" for non-detects) or rejected (R)
bwm@mf@swnal judgement (see Table 4).

C. If the RRT or absolute RT, whichever applies, for a PVS Aroclor quantitation
peak was outside the windows established during the initial calibration, then the
associated field samples should be qualified. The reviewer must keep in mind that
the identification of Aroclors is performed considering both the Aroclor pattern
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and specific quantitation peaks. Aroclor patterns may be altered by coeluting
compounds and because of environmental weathering. The qualitative data
(positive identifications and non-detected analytes) may not be accurate because
of incorrect relative or absolute retention times or;because of changes to the
Aroclor pattern. The positive results and non-dejﬁg; data in the associated sample
generated since the last valid PVS or LCS shonﬁ qualified using professional
judgement, as rejected (R) or presumptively W@@& depending on the degree
to which the retention time criteria were emeded ané&h@gm to the Aroclor
pattern, as defined in Table 4. ;

d. If resolution criteria were not met, thga%e qualitative and quantx&%’“&x&sﬂts
may not be accurate due to inadequatgiresolution. If peak resolution ‘forsidjacent
peaks that were full resolved in the@ﬁ‘ual calibration exceeded the criterion, the
positive sample resuits should bt;,mlxﬁed using pfoféssional judgement as
estimated (J) or presumptively present (N) Quakﬁtlve identifications may be
qu&suonable if ooelunon exists. k: that would elute in the

detected target compounds as rejected (R) or pmgmely present (N), if
coelution problems are evident (see Table 4). .

ted field sample data may
need to be quahﬁed /Samp! e\iﬁata generated since the last
valid PVS or LCS are quaiify usmg@tof&ssxonal judgement as rejected (R) or
presumptively present (N) (f ~Taﬁ%@§)

2. Hardcopy Manual Data Revww
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TABLE 4

qualification guidelines for all associated field samples.

PVS NOT J N
QUALIFIED
% RECOVERY
Detects 50 - 150%
Non-detects = 50%
SMC % RECOVERY **
Detects 20 - 200%
Non-detects = 20%
SMC RTS + 1.0% +11-15% *
-1.5%
PEAK RESOLUTION
Detects > 25% *
RRT AND ABSOLUTE RT"
RRT:> 0.01; RRT: + 0.006 -
< - 0.01 units * 0.01 units *
RT: > 2.0%; RT: +11-20%*
<-20%*
RRT: > 0.005;
< - 0.005 units *
RT: > 1.0%;
< -1.0% *

* Use profas;wﬁ?«%gement. -
** If the PVS SMC‘W was less: han 20 percent or greater than 200 percent, then the field sample
data should be qualffia”ﬂ‘ﬁ sthe SMC in the field sample is outside 50 - 150 percent recovery.
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V. Laboratory Blanks

Review Items: Form QI-PCB, Form QVI-PCB, and laboratory blank data.

Objective

The purpose of laboratory blank analyses is to determine thez%mstencemmagmtude of
contamination resulting from the laboratory environment and'to ensure th"”f‘ dr
from potential interferences. The criteria for evaluation of laboratory blanks apply:

laboratory blank associated w1th the sampl&s (e.g., me\ 3d blanks and instrument ﬁlaaks) If

occurrence not affecting other data.

Criteria
1. Method Blanks
a.
24-hour analytml sk itate.method blanks are required for each
instrument used durmgﬁan analyug e
b. The concentration of Aroeiq;s or pomal interferences that elute within Aroclor
quantitation peak ldenuﬁmﬁea windows in the method blanks must be less than
one-half the contract required:guatigitation limit (CRQL)
c mof other mterfeg;ms (unknown compounds that are outside
peak windows)dfe, calculated using the calibration factor of
mtitation peaband must be less than one-half the CRQL
T T
d. & “Blank must be greater than or equal to 20

percentszanﬁzéﬁs than or equal to 200 percent. The SMC recovery criterion of S0
- 150 percen#.%zdmory

An mstrument%?g!ank is required at least twice during the analytical sequence.
The first mstt%ent blank analysis is required after the three-point calibration or
before a vahd&ﬁibrauon check standard. The second mstrument blank ana1y51s is

The comtrauon(s) of the target compound(s) or potential interferences that
elute within target compound identification windows in the first instrument blank
(analyzed immediately after the initial calibration or before valid calibration
check) must be less than one-half the CRQL. The concentration of other
interferents (unknown compounds that are outside target compound windows) are
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D. Evaluation

1.

calculated using the calibration factor of the nearest target compound
quantitation peak and must be less than one-half the CRQL for that target
Aroclor.

c Subsequent instrument blanks may contain targm( non-target compound
concentrations up to two times (2x) the CRQL. "

d. The SMC recovery in the method blank musi;&e gr&twﬁian or equal to 20
percent and less than or equal to 200 percent. The SMC r&m&gy criterion of 50
- 150 percent is advisory.

€. The RT for the SMC in the instrumegit’blank must be within * 1.0 peml of the
mean SMC RT calculated from the imitial calibration.

£ An instrument blank must be followmg@:sample analysis which contains
an analyte(s) at high concentrauomgﬁg‘gh connmfrauon is defined as being
greater than two times (2x) the upermuon level. NOTE: The
concentration of non-target compound mte@mts (unknown compounds that are
outside target compound windows) are mlaﬂat&i i$ing the calibration factor of

the nearest target compound quantitation peaks. *%5

d blank meets‘%% required criteria. The reviewer can use
(Form QV@:B) to assist in identifying samples

Sk
L
il

Ea

Lafter the initial calibration or before a valid
' al PVS analysis at the conclusion of the
analytical sequenic d that the instrument blanks met the specified criteria.

S Wwer “with the frequency as described above, then the data

pal judgement to determine if the associated sample data should be
d to obtain additional information from the laboratory. The
attention of the TPO.

fdn the case of blank resuls depends on the circumstances and the origin of the blank.
%%ampound results sh%ﬁ?d be reported unless the concentrauon of the compound in the

cmtefé ith a given sample, qualification should be based upon a comparison

i)

with the assocmté%z&nh%ng the highest concentration of a contaminant. The sample results

must not be correct

If any blank criterion was not met, the associated field sample data may need to be qualified for
usability purposes. Some data qualifications may be performed automatically through QTM
Computer-Aided Data Review and Evaluation (CADRE) or CADRE supplemented with manual
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reviews. QTM CADRE will qualify the electronically reported sample results conservatively, that
is, based on a "worst case" situation. CADRE will qualify data as indicated in Table 5. The
criterion, "*" for professional judgement, should be examined to determine if a less stringent
qualification is warranted. Manual reviews of hardcopy data shouldlso be performed in order to
venfy and confirm the results of the CADRE review. The follomg acuons are suggested for

1. CADRE-Assisted Data Review

a. Any target compound detected in the sample, that was also detected;in any
associated blank, is qualified as &sumﬁ&v (J) if the sample concenﬂamds less
than five times (5x) the blank contagiifiation. Positive sample results thiatare
greater than five times (5x) the bla@%%vel are repqned without quahﬁers

A,

The reviewer should note that analyte

3 ons calculated for method
blanks may not involve the same welghts ;

or dilution factors as the

actually made. e
—»@@Z 43
b. If the SMC recovery § W blank was less than 20

percent or greater than% 0 percent, th&iﬁthe ficld“sample data should be
qualified if the SMC in thefﬁeld samﬁte*was outside 50 - 150 percent recovery.
The positive results and noftietectidata in the associated sample should be
qualified as estimated ("J" for & or "UJ" for non-detects) or rejected (R) (see
Table 5). _

! m RT was. ,ﬂat within + 1. percent, then the associated field sample
4 generated smo% last valid mef0d or instrument blank may need to be
2 sample data are qualified based on professional
ptively present (N) (see Table 5).

troduced through dilution is one example. Although 1t is not
determine, instances of this occurring can be detected when
contammantsm found in the diluted sample result, but are absent in the
¥ »undiluted sa@?’ie result. Since both results are not routinely reported, it may be
Hpos iblee%awenfy this source of contamination. However, if the reviewer

| be qualified. In this case, the "5x" rule may not apply and the sample
value should be reported as a non-detect. An explanation of the rationale used
for this determination should be provided in the narrative accompanying the
Regional Data Assessment Summary.
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If gross contamination existed (e.g., saturated peaks), 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 contammanon is suspected of having
an effect on the sampie results.

If inordinate amounts of other target COmpoun

c were found at low levels in the
blank(s), it may be indicative of a problem and shoiid:

contained an analyte(s) at high concentration(s), sample analymiesults after the
high concentration sample must be e\mimmd for carryover. Profwsmml

judgement should be used to determ@emf instrument cross-contammam ‘affected
any positive compound 1dennﬁmt1@&fs) Instmment cross-contammauon should

1.0
0.5
Sample Result 20.0
g%ﬁeported Sample Result 20.0

; " In this case, the sample result exceeded the adjusted blank result
(5 x 1.0) and the sample result is not qualified.
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TABLE S

The following table summarizes the laboratory blank criteria anﬁ%e data qualification guidelines
for all associated field samples. z

ALL LABORATORY BLANKS

SMC % Recovery

**¥

Detects

Non-detects

SMC RTS +11-15%*

METHOD BLANK

Target compounds

1st INSTRUMENT BLANK

Target compounds

("8 Blank Level

SHRERRE aan

* Use professional judgement. :
** If the SMC recoveny.dn the method bI3 ‘ordnstrument blank was less than 20 percent or greater than

200 percen iple data shé% qualified if the SMC in the field sample is outside

Nt TECOVETy. Wi
gesult is also less thaMQL, report as not detected (U).

; 5
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V1. System Monitor Compound

Review Items: Form QI-PCB, Form QII-PCB, Form QIII-PCB, and sample and blank data.

Objective

field and QC samples and blanks are spiked with an SMC pnor to sample‘exiraction. The

evaluation of the recovery result of the SMC is not nec&ssamy straightforward ‘%&;ﬁeld sample

itself may produce effects due to such factors as mterfmws and high concentxauenss&atarget

and/or non-target analytes. Since the effects of the 3

control of the laboratory and may present relatively asique problems, the evaluation and review of

; gbjective and dmnds analytical experience
on con51sts pmnly of guidelines.

P

and professional judgement. Accordingly, this

Criteria
1. A single SMC, decachlorobiphenyl, is added to all ﬁeld ; ;;ggc samples and blanks for all
matrices to assess extraction efﬁmency, calculate the RRT w’ﬁﬁ@ws for compound

identification, and assess sh ') . ch chromatography

2. -£C samples and blanks is

3. The SMC recovery in the field samﬁﬁma,g&e less than 10 percent or greater than 200
percent. However, the SMC recovery“m@c samples and blanks must be greater than
or equal to 20 mrw%md less than or ‘egsal to 200 percent.

4. To use RRTM mpo n¢ identification p@s&s the SMC recovery must be greater

than or eqlﬁi,‘éto 10 peroentmﬁ less than or m to 200 percent for field sample
. are used for idéntification purposes if the SMC recovery
cater than 200 percent, or if interferences are

Data Sheet (Form QII-PCB), and the PVS Data Sheet (Form
calculation or transcription errors.

%Recovety=_o_l_’xlw%
Q,

where:

Qp = Quantity determined by analysis
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Q4 = Quantity added to samples/blanks

3. Check that the SMC RT shift was calculated correctly by using the following equation:

c

where:
RTS = Retention time shift percent difference

RT, = Retention time of the SMC m@?ﬁeld sample, QC sample%iaak, or
subsequent calibration standatd

RT, = Mean retention time of\. &%SMC from the’most recent 1016/1260 initial
calibration analyses  4°

E. Action

Field sample data are qualified when the recovery of the
greater than 200 percent. Field sample data are also quahﬁed
percent.

:SMC was less than 10 percent or
i SMC RT shift exceeded + 1.0

If any SMC criterion was not met, tf

usability purposes. Some data quahﬁ%ﬁens may ed:
Computer-Aided Data Review and Evah’lﬁtmn (CADR,B;)@I Cmvssupplemented with manual
revwws QTM CADRE w111 quahfy the elesztommnmoned sample r&sults conservatively, that

criterion "*" for professional ]udgement should‘«' ined to determine if a less stnngent
qualification is warranted. Manual reviews of hamgyy data shouid also be performed in order to
verify and conﬁrm the mﬁmmm revieéw,; The following actions are suggested for

XE and for ma@‘iﬁ hardcopy data reviews.

sample was outside of the advisory limit of

pe ent, but was greater than or equal to 10 percent and less than or
equal to me;m, then the associated sample data may be used without
quahﬁers unless€hiciassociated QC sample or blank SMC recovery is less than 20
: cent.or greater Mfm ) percent (see Table 6 and QC samples and blank

Sy

of the SMC was greater than 200 percent in a field sample, then
nple data should be qualified. The positive results in the
should be qualified as estimated (J) and the non-detected
jot qualified (see Table 6).
w“m

§;,If the SMCf;aeg)very in a QC sample or blank was less than 20 percent or greater
“ham. 200 ént, then the field sample data should be qualified if the SMC in the

ipie is outside 50 - 150 percent recovery. The positive results and non-

detecf%z%a in the associated sample should be qualified as estimated ("J" for
detects or "UJ" for non-detects) or rejected (R) (see Table 6).

d. If the recovery of the SMC was less than 10 percent in a field sample, or if
interferences are present, then the laboratory should have used absolute retention
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2. Hardcopy Manual Data Review

a.

times for identification of compounds and the data should be qualified. The
positive results and non-detect data in the associated sample should be qualified
as estimated ("J" for detects or "UJ" for non-detects) or rejected (R) (see Table

If the SMC RT was not within + 1.0 percent of ﬁ;gmean SMC RT calculated
from the 1016/1260 initial calibration for any:JCsam le or blank, the associated
field sample data may need to be qualified..;Fhe assoasa@dﬁeld sample data are
qualified using professional judgement as rejécted (R) or?m;pnvely present
(N) (see Table 6 and QC samples and blank sections). -

If the SMC RT exceeded * 1.0 pmnt of the mea!ngMC RT calculated during
the initial calibration for any fiékd sample, the s@ie should have been
immediately reanalyzed. If the SME?;@&; was sﬁl@utsme criteria upon reanalysis,
then the data should be qualified. Th & data should be qualified using
professional judgement as rejected (R) or'y ptively present (N), as defined in
Table 6. NOTE: If the SMC percent recov Wo, or if interferences with
the SMC were prwent, the SMC RT shift is not e@ﬁm&d g

oS
5

0 wuvz

Extreme or repeate ¥ pioh ith SMC recovenm should be noted for

Detects < 10%; > 200%
< 10% * < 10% *

< 20%; > 200%
10 - 19% < 10%

>15%* | £11-15%*
< -1.5% *

>15%* | £11-15%*
<-15% *

¥ Use professional judgement.

** If the SMC recovery in a QC sample or blank was less than 20 percent or greater than 200 percent,
then the field sample data should be qualified if the SMC in the field sample is outside 50 - 150 percent

recovery.
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VII. Laboratory Control Samples

Review Items: Form QII-PCB, Form QI-PCB, and laboratory conttol sample (LCS) data.

Objective

Data for LCS are generated to provide information on the aecaracy of f'wzanalyuwl method and
laboratory performance. :

Criteria
& w

1 An LCS must be prepared and extracted forzeach matrix for Sach Batch of samples.
2. An LCS must be analyzed once per mati

instrument.
3. The LCS must contain an Aroclor compound(s)

the required SMC.
4. The recoveries for the LCS 301 sgs
5. The RRT or absolute RT, w%ever apph%‘ i

must fall within the windows &iﬂﬂ:shed d

6. The RT of the g@; M@e within = 1, &chnt of the mean RT of the SMC

R, "
1 Verify that LCS sampl”&ﬁ%@xtmcted and analyzed at the required frequency and that
srovided for eac‘ﬁ%% for each matrix, and for each analytical sequence.

i
$he,L.CS recovery on Form QII-PCB and verify that the results for
?*AISO percent.

m raw data and calculations.

absolute RT, whichever applies, for all LCS compound

tion peaks a;a ithin the windows established during the initial calibration. The

m%wmdw‘%is % 1 percent of the RT calculated from the low concentration
ration/siandards. The RRT window is + 0.005 RRT units of the RRT

calculated from'@te low concentration initial calibration standards.

5. Check that the LCS recovery was calculated correctly by using the following equation:
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L)

A

% Recovery = x 100%

where:
Qp = Quantity determined by analysis

Q, = Quantity added
E. Action

If any LCS criterion was not met, the associated field &ample data may need to be Yuaiified for
usability purposes. Some data qualifications may bepérformed automatically th:ough”ﬁm
Computer-Aided Data Review and Evaluation (CABRE) or CADRE supplemented with manual
reviews. QTM CADRE will qualify the electro: 5 reported samﬁe results conservatively, that
is, based on a "worst case” situation. CADRE i valify data a$ #adicated in Table 7. The
cntenon, e for prof&sslonal ]udgement, should beiekami lined mﬁetermme if a less stnngent

S*fess thian 2 pezcent or greater than 200
percent, then the LCS mm assoaawé%amplm ‘should have been reanalyzed. If
the SMC recovery mtenamms not ma;gmpon reanalysis, or the reanalysis was not
performed, then the field sii aple dfia?should be qualified if the SMC in the field
sample is outside 50 - 150 perventifecovery. The positive results and non-detect
data in the assgcxated sample daw%hould be qualified as estimated ("J" for detects

:RT, whlchever@plm for an LCS quantitation peak was
ows%abhshed during ‘the initial calibration, then the associated
[he reviewer should keep in mind that the

ed considering both the Aroclor pattern and

criteria were Weeded and changes to the Aroclor pattern, as defined in Table 7.

If the LCS re@ery criteria were not met, then the LCS results should be used to
qualify sampmta for the specific compound(s) that is included in the LCS
-Solution. Iﬁ»«ﬁw LCS recovery is out on the high end, the detected target
\Qgc‘nim&pouné@*may be qualified "J." If the LCS recovery is out on the low end, the
jed: target compound(s) may be qualified "J” and non-detects may be
q @d estimated (UJ) or unusable (R) (see Table 7). Professional judgement
should be used to qualify data for compounds other than those compounds that
are included in the LCS.
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d. If the SMC RT of the LCS was not within + 1.0 percent of the mean SMC RT
calculated from the initial calibration, then the associated field sample data may
need to be qualified. The associated field sample data are qualified using

professional judgement as rejected (R) or pr&sung:@iély present (N) (see Table

7.
2. Hardcopy Manual Data Review

TPO action should be noted if a laboratory failed to analyze an LGS:with each Batch, or if

o i

the reviewer has knowledge that a laboratory cansistently fails to generate acceptable LCS
recoveries. « k-
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TABLE 7

The following table summarizes the LCS criteria and the data quaﬁwtion guidelines for all
associated field samples.

% RECOVERY %@m
Detects 30 - 130% <30%% 4 F
> 130% *
Non-detects = 30%
SMC % RECOVERY **
Detects 20 - 200%
Non-detects = 20%
SMC RTS + 1.0% +11-15%*
RRT AND ABSOLUTE RT
Detects RRT:> 0.01; RRT: + 0.006 -
< - 0.01 units * 0.01 units *
RT: > 2.0%; RT: £11-2.0%*
<-20%*
Non-detects RRT:> 0.005;
< - 0.005 units *
RT: > 1.0%;
<-10%*

* Use professional

s SR "‘WV

** If the SMC W@
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VIII. Regional Quality Assurance and Quality Control

Review Items: Form QI-PCB and quality control sample data.

x

Objective

Regional Quality Assurance and Quality Control (QA/QC) Mm to mf\%ﬁ%and/or QC initiated
by the Region, including field duplicates, Regional Performarice Evaluanomz{%};%sampls, blind
spikes, and blind blanks. It is highly recommended that Regxons adopt the use*ﬁf“ : 4hese blanks.

Criteria
Criteria are determined by each Region.

L PE sample frequency may vary.

2. The analytes present in the PE sample must be corm&:t}ysdenuﬁed and quantified.

Y v\\\m»ﬁ

Evaluation

Evaluation procedures must follow the & > D) p-arocedure (SOP) for data
review. Each Region will handle the evﬁuauon of P@@hpl&s WMMdml basis. Results for
PE samples should be compared to the aceggpxance criteria for the specific PE samples, if available.

Action

Any action must be in actordar ith Regional spedifications and the criteria for acceptable PE
sample results. Una@pﬁble sk
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IX. Analytical Sequence

A, Review Items: Form QVI-PCB.

B. Objective

e N
D P,

The objective of the analytical sequence is to ensure that ad;é%sate caﬁ’%g and QC measures
are applied to sample analyses. A iy,

C. Criteria

. initial three-point calibration (three point 404
multicomponents);
instrument blank;
LCS;

method blank;
field sample(s); A
instrument blank(s); an¢’ 3,
PVS. k-

SE
<«

be analyzed on a GC system meeting the initial
eek standard technical acceptance criteria.

:Batch shall be analyzed after an acceptable method and instrument
eptable LCS.

Each sample within a %%ch shall be run within a valid analytical sequence that concludes
&, with an acceptable instrisment blank and an acceptable PVS. If a PVS reanalysis is
ired because of n-compliant PVS analysis, the PVS reanalysis must be started

start of the current analytical sequence.

required turnarod times.
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D.

Evaluation

Review the Form QVI-PCB to ensure that the proper analytical sequence was followed and that
data from all the required analyses are present.

Action

If any analytical sequence criterion was not met, the associated field samp @m -may need to be
qualified for usability purposes. Some data qualifications may be performed iﬁéﬁmwuy through
QTM Computer-Aided Data Review and Evaluation (@%@RE) or CADRE supplemd with
manual reviews. QTM CADRE will qualify the elecnﬁnimlly reported sample results
conservatively, that is, based on a "worst case" snuww. Manual reviews of hardoopy data should

also be performed in order to verify and conﬁrm J%Pr&sults of the; ‘z@%*DRE review. The following

w

1. CADRE-Assisted Data Review

CADRE will qualify all sample and blank data "J" if the anatyiml sequence was not
properly followed. NOTE: W&menuoned data quahﬁ(z’twﬂ” for a non-compliant
analytical sequence does not ps d] ta qualification because of analytical

sequence non-compliance as S % . For.example, if an LCS is not
analyzed during an analytical sé@mce all mg&&fed N

£id eand blank data would be
qualified "J" as specified above anﬁwuld alsefé%e qualified "R" in accordance with the
guidelines as specified in the LCS s“’e‘caa A

2. Hardcopy Manual Da;a%%evnew :
7 sﬁ@éﬁé’” s, agﬂﬁ
If the analyneggequence not followed,%m the data analyzed during this sequence
may need taﬁ ualified. iated samiple:data should be qualified using

nil jo

professional judgement as estimated (J) or rejected (R).

-"%(
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Review Items: Form QI-PCB and sample data.

Objective

PCB-Q

X. Qualitative and Quantitative Results Verification

The objective of sample analysis data review is to ensure matquahtamem quantitative results

for field samples are accurate.

Criteria

1.

The SMC must be used as the RT marker,
identification. The SMC is also be used £0

The RT for the SMC must be within * 1:0:peg
during the initial calibration.

The SMC recovery must be gieater,
200 percent in order to use’RR'
greater than or equal to 10 pége
identification window is = 0. OGWT units of 'RRTTorseach target compound
quantitation peak calculated ﬁ'omm Jow coficentration initial calibration. If the recovery
of the SMC is less than 10 perwnn“ﬁpaten;%an 200 percent, or if interferences are

71f any saturated 1 get compound chromatographic peaks are evident, or if any
chromatographic peaks overlap one or more RRT and/or RT target quantitation peak
windows, the laborator 3 hall use the "E,N" flag on Form I to indicate this situation. The
"E" flag identifies quamnon peaks that exceed the calibration range and the "N" flag
.. identifies positive targ@@ompound results in which the absolute or relative retention
g %m are outside thea‘kbnnﬁwuon windows. For example, if 2 Jarge peak tail from a

e

Aroclors/toxa‘ e that are associated with those quantitation peaks which are obscured
by the saturated peak are flagged "E,N." If a large saturated peak obscures the entire
chromatogram, then all Aroclors/toxaphene are flagged "E,N."
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D. Evaluation

L Check the concentration in the sample using the fonowing‘?gquation for external standards.
The response can be measured by automated peak height:or peak area measurements
from an integrator. P

‘Water:

where:

Mk

tréation’standard analyzed during

2 percent difference between the field and QC
igiples or § lyzed and the most recent initial calibration analyzed
z¥for the SMC usin: equation:

~
RT; = Retention time of the SMC in a sample

RT_ = Mean retention time of the SMC from the most recent 1016/1260 initial
calibration analyses
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3. Check the RRT of a sample component quantitation peak or a standard using the
following equation:

_ component RT
SMC RT

4. Compound quantitation is based on the calibration:factors &sta’lﬂi&ed from the low

concentration standards analyzed during the initial calibration. The SM 4C concentration,

X

however, is calculated by using the mean SMC calibration factor calcutated:
1016/1260 initial calibration standards. x:j,gq

S. Check the compound identification. Compé:uid identifications are based on evaluation of
Aroclor patterns and the comparison of Wt compound gmumnon peaks in samples to
compound quantitation peak 1dent1ﬁca% swindows wtaliﬁﬁled from the low
concentration standard analyses during the%l calﬂ:gamn

2

a. When SMC recovery is greater than or eq @310 percent and less than or equal

to 200 percent:

i Target compbund. guantitation peaks are identified on the basis of RRT
in all samp ‘:s ' . recovery is greater than or equal to 10
percent and %han or 0 200 percent..

- P
ii. Peaks in sample ﬁanmatogrms are identified as target compound

quantitation peaks%eum is within + 0.005 RRT units of the RRT

b.

s if their absolute RT is within = 1.0 percent of the RT
T established from the low concentration standard

Verify that the RRT ¢
positively identified

““,ghat the "E,N"%ag was properly reported on Form I when saturated non-target
¢ omgagaphlc peaks are evident or if any chromatographxc peaks overlap

a. If saturated chromatographic peaks outside target compound quantitation peak
RRT and/or RT windows are evident, the Aroclor/toxaphene associated with that
quantitation peak should be flagged "E,N" on Form 1.
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b. If chromatographic peaks overlapping more than one target compound
quantitation peak RRT and/or RT windows are evident, the Aroclor(s)/toxaphene
associated with those quantitation peaks should be flagged "E,N" on Form L

E. Action

If any qualitative and/or quantitative result verification criteri A0t T
sample data may need to be qualified for usability purposes.: #Some dat:

performed automatically through QTM Computer-Aided Data Review an&%auon (CADRE)
or CADRE supplemented with manual reviews. QTM CADRE will quahfy the - ‘« o
reported sample results conservatively, that is, based op#*"worst case” situation. &é&m A
qualify data as indicated in Table 8. The criterion, "£ for professional judgement, shoul&&be
examined to determine if a less stringent quahﬁmn@is warranted. .Manual reviews of hardcopy
data should also be performed in order to verify gid‘confirm the r@ts of the CADRE review.
The following actions are suggested for qualﬁyn?fﬁ%myle data ux%g CADRE and for hardcopy

manual data reviews.

1. CADRE-Assisted Data Review
a. If the SMC recovery for a field sample was not with ¥ 50 150 percent but was

le Batch is an indication that serious

o " All samples associated with the

must be reextracted and/or reanalyzed and the
nated ("J" for detects or "UJ" for non-detects)

samples or blanks assoma%&!ﬂth ash
problems occurred during t@;&n

which exceeded the upper limit of the initial
tion far e and are less than or equal to two times (2x) the upper

#0¢:sh ould be qualified as estimated (J). Target compound
‘Whithiexceed two times (2x) the upper calibration range should be

pr&sumptwe‘i@r&sem (N)

f. If the SMC re@wery for a field sample was less than 10 percent or greater than
200 percent, thw the data should be qualified. If matrix interferences obscure the
A titation of the SMC, prof&ssmnal ]udgement should be used to

¥ or rejected (R) (see Table 8). In addition, absolute RTs should be
used Mennﬁmnons
g Professional judgement should be used to qualify any sample data if the RRT or

absolute RT, whichever applies, for any quantitation peak is outside the window
established during the initial calibration. The reviewer must keep in mind that
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the identification of Aroclors is performed considering both the Aroclor pattern
and specific quantitation peaks. Aroclor patterns may be altered by coeluting
compounds and because of environmental weathering. The qualitative data
(positive identifications and non-detected analytesj' my not be accurate because
of incorrect relative and absolute retention umeszm‘ because of changes to the
Aroclor pattern. The associated sample data ted since the last valid PVS

or LCS for all Aroclors may have to be qualified-as rejected (R) or presumptively
present (N), as defined in Table 8, depending-on the"dég&e to which the
retention time criteria were exceeded and changes to the WI yanem

"W
reanalysis or the sample was not rgawyzed then the affected sample data should

e e

be qualified. The affected sampl&%’ta should be s.iiﬁhﬁed using professional

X3

esefit {N), as defined in Table 8.

2. Hardcopy Manual Data Review

.NONE
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TABLE 8
SMC % RECOVERY
Detects 10 - 200% < 10%;
> 200%
Non-detects = 10% < 10% *
SMC RTS + 1.0% 11-15% *
RRT AND ABSOLUTE RT
Detects RRT: £ RRT:> 0:0%%4. RRT: * 0.006 -
0.005 units <-001 43001 units *
RT: = 1.0% units * TRy 11 -
o RT: > 2.0%; 26% *
0%
Non-detects No actions
required
< upper > 2
Compound calibration upper
Concentration calibration
Iimit
Saturated/Overlapping "E,N"
target compound 44,
peak(s)
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