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NOTICE

The procedures set forth herein are intended as guidance. They do not constitute

" rulemaking by the Agency and may not be relied on to create a substantive or
procedural right enforceable by any other person. The Government may take
action that is at variance with the procedures in this manual.




INTRODUCTION

There are five levels of data validation within this manual approach " The levels consist of three -
(3) organic review prooedures (M-1, M-2, M-3) and two inorganic review procedures (IM-l
‘IM-2). (The term "level” is perhaps misleading because it implies succession; which is not the
case with this or-any other level presented in this document. The "levels " dre mdependent of
‘each other.)- M-3 and IM-2 review procedures represent | full validation as descnbed in the EPA
National Functional Gmdelmec for Data Review.  Should the intended data use dictate review
by the protocols presented in the National Functional Guidelines for Data Review (IM-2 and M-
3) refer to the most -recént -version -of Reglon Il Modifications to the National Functional
Guidelines. The remaining data review levels-are described in detail in this document. The
SOPs describing how to apply these levels to a dataspackage are in Appendloes A through D.

-All prooedures reqmre full CLP or CLP eqmvalent data package dehverablec -

In general orgamc Level M-l’s emphasrs ison rev1ewmg posmve (detected) data The pnmary
question asked is-whether or'not a.compound is present. If it is, the next quecuon addressed is
_ whether the .compound is potentxally from field or laboratory-induced contamination. - If the
answer is negative, then the presence of the compound is considered confirmed, and the reported
concentrations are considered usable for some. predeﬁned data uses.. If mformatron regarding
data quality and usability is reqmred then the emphasis is shifted accordingly to an evaluation
of data quality parameters, false negatives, and detection limits (Level M-2 or IM-1). If legally
defensible data are necessary, then a full, CLP-equivalent data validation is performed (Level
M-3 or IM-2). There is a definite focus at every step of the process This allows for a clear

 differentiation in the levels of data validation. ,

For guidance purposes, general data use categories and suggested levels of review are provided
in Table 1-3. However, it is important to note that the selected level of review will be specific
_to the intended data use and specific project objectives.

Standard Operating Procedures

SOPs have been developed for Levels M-1, M-2, and IM-1 and are in the following sections
of this document: ' ‘

] Volatiles (Appendix A)

o Semivolatiles (Appendix B)

o Pesticides/PCB (Appendix C)

®  Metals and Cyanide (Appendix D)
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Acronyms.

%D -
%R -
AA -
AOB
BPB -

BNA "' - bas
CADRE

CARD
CCB .
ccs
ccv .
CLP

CRDL B - : ._ ] H 1
o -computer reqmred quanutauon»hmxt,

CRQL '
CSF
DAS

DFTPP

DPO
DQOs
DV
ECD
EICP

EMSL-LV

EPA
GC
GC/EC
GC/MS
GPC
HAZRAP
ICB

ICP

ICS

ICV

IDL
IRDA .
s
LCS

atomic absorpuon

Glossary of Acronyms and Terms

| percent dxfference

percent recovery of splked amounts of analytes

complete:SDG file

‘Coefficient of Variation :
‘delivery of analytical ‘services. .

Dewﬂuorotnphenylphosphme (semwolahle mstrument performance
check) .

. deputy project officer . -

data quality objectives

data validation -

electron-capture detector

extracted ion current proﬁle

Environmental Monitoring Support Laboratory--Las Vegas

- United States Environmental Protection Agency

gas chromatography _
gas chromatography/electron capture
gas chromatography/mass spectra

gel Permeation Chromatography

Hazardous Waste Remedial Actions Program
initial calibration blank

inductively coupled plasma

interface check sample

initial calibration-verification

instrument detection limits,

Inorganic Regional Data Assessment

internal standards

library control sample



MCL  maximum contanﬁnation limit

m milliliter

MS/MSD - matrix splkefmatnx spxke duplmtes

MSA ~  Method of Standard Addition. '

m/z ~ the ratio of mass (m) to charge (z) of ions m&sured by GC/MS
NEESA - Naval Energy and Environmental Support Activity

NIST National Institute of Standards’ and Technology

OADS . -.-.orgamcanalys:sdatasheet(FormI) '

. Organi¢ RegxopaI:Data Assessment

‘RRT " relative retention fime =

RSD- ~  relative standard devmuon
RT - }retentlon time = -
SAS special analytical services
SDG sample delivery group '
SMC - system monitoring compound
SMO  : sample management office
SOP standard operating ptocedure
SOwW statement of work
SVOA semivolatile organic analyte_
TAL target analyte list
TCL target compound list. -
- TIC tentatively identified compound -
~TPH total petroleum hydrocarbons
TPO - technical project officer

VOA volatile organic analytes



Associated Samples

Calibration Cutve

TERMS

Any sanlple related to a particular QC analysis.

For example: -

) For ICV, all samples run under the same
calibration curve. '

o -For duplicate RPD, all SDG samples dxgested/
distilled of the same matnx

A plot of absorbance versus concenn'auon of standards.

‘A finite, usually predetermmed number of samples .
collected: over a. given time penod for a parucular site.

A Case consists of one-or more Sample Delivery "

' Gmup(s)



) _Appendix A .
Validation of: Volatile Organic Analyte Data

. S-uba'ppehdiklA.-i covers Level M1

® Subappendix A-2 covers Level M2
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.. Appendix A-1
Vahdatlon of Volatile Organic Analyte Data
-, Manual Level M1

Data vahdated usmg th1s procedure are oonsxdered usable for ._;followmg‘ types of.
.purposes; - however, the data USEIS;: -must;; declde on a. mse-by-case -basis - whether theﬁ
prooedure is suitable for thexr mtcnded daxa uses The suggested data uses are: R
. "‘Oversxght of act1v1t1es led by other partles
 '° . Companson to actxon levels- .

e Initial site investigation

) Contamination sources

. 2.-Quality Control Measures Checked

| Table Ml VOA-1 highlights the quahty control (QC) indicators evaluated under thls data
validation procedure.

3. Procedure

The following subsections describe for each of the QC indicators the acceptance criteria,
location and retrieval of QC data, evaluation of the QC data, actions taken in the event the
QC acceptance criteria are exceeded, and documentatlon of the QC violations in a
standardized report form.
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"~ Table MI-VOA-1
'QC CHECKLIST FOR LEVEL M1
" CLP'RAS VOLATILE ORGANICS

>4
>

Il Ms/MsD (%R, RPD). -
e e TR

. T . 3 . AN B
; e R Y M - NEEN AR
——————

Sample Paperwork o - o X : X . X

o

Hoidi‘xagTime' o : C ' X

Retention Time “ . ) X X

>

Surrogate Recovery ‘ o . . X

Dilution Factor o . _ X

Moisture Content

Sl R

Mass Spectra — ‘ C X

o]

Chromatograms ' X X

Raw Data ' _ X
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Reporting requirements for Level M1 are:

. Hand annotate the Form I's, including
- Data validation qualifiers
- Sample identification number
- Samplmg loeatlon :

0 Prov1de a nanatlve that includes .
- " Astatement that defines the level of the data- revrew, 1 e., M1
- Major problems associated w1th analysrs '

* «Include the followmg attachments .
- . List of data validation qualifiers
f- e Support documentatlon including forms that support assxgmng data
quahﬁers
- Cham of custody form

3. 1 Actnon Level Notlf'catlon :

The purpose behmd action level notlﬁmuon is to make the EPA Remedral Project Officer
'(RPM) or the Site Project Officer (SPO) aware of the potential human health risk at the
site. In accordance with the Region TIT Hazardous Waste Division policy, the EPA RPM
or SPO must be promptly notified of any contaminant exceeding the established action level

‘or the 10-day health advisory limit. thmmwmumh

‘must be validated as a top priority and reported to the RPM gr SPO. Validation of the rest
of the data may then be completed normally '

| 3 1.1 Acceptance Cntena , |

) .EPA s Office of Solid Waste and Emergency Response has established 10—day health
advisory limits or the action levels for several organic compounds and elements of specnal
health risk concern based on the Safe Drinking Water Act. The volatile organic
compounds ‘and their 10-day health advisory limits are lxsted in Table M1-VOA-2. The
criteria for action level notification are as follows:

o fThe contaminant concentratlon must be equal to or above the estabhshed 10-
. day health advisory limits.

] Data for contaminants exceedmg the actlon levels must be validated as a top
priority.

d The following EPA personnel must be notlﬁed of the action level
_exceedances:



- EPARPM or SPO

- . EPA Section Chiefs:

3 -Site Invesﬁgation D
| -AEnforoement

g .;RCRA

R 'EPA Sectlon Toxloologlsts

Enforcement

Superfund
RCRA
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' ~ The rema.tmng data vahdatlon should be completed per normal procedures.

S~

" Any specxal mstmcuons fnom -the Hazardous Waste vamon should be

followed

Records should be kept of the data review, action level nonﬁcauon and any-
follow-up instructions and actions.
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" Table M1-VOA-2
VOLATILE ORGANIC ANALYTES AND ACTION LEVELS

| | Cqmﬁoun(l -'j: 1 B Compound ‘
IBenzene . -] Carbon. tetmchIOnde
| Chlorobenzene . ]".£1,800.".. % | 1,2-Dichloroethane
f ll-D1clﬂoroeﬂ1ylene 7000 s 2-chhloroethylene 5"

1 trans-1,2- 720 "'.-A'_Dxchlommethane
A chhlomeﬂlylene : (methylene chlonde)

.l,2-D1thoropropane Ethylbenzene
| Methylethyl ketone - Styrene S

| (MEK, 2-butanone) N L | R .

! Tetrachloroethylene )00 - '| Toluene - o
| 1,1,1-Trichloroethane *’z 00 | Vinyl chloride’

Xylenes = 780 |-

| 3.1..2' Review 'Items.'

All data fequired to perform the complete Level Ml‘fvalidation, as detailed in the followuig
sections, are necessary for carrying out action level notification. The location of the data
and their retrieval procedures are also discussed below

3.1.3 Evaluation Procedure

The evaluation process preceding action level notification will primarily consist of
comparing the results on Form I's with the action levels presented in Table M1-VOA-2.
Following the identification of the contaminants exceeding the action levels, focused data
validation should be performed using. the criteria, and procedures described in the
appropriate sections below. ‘ '

3.1.4 Action

The action resultmg from focused data validation will be the notification of action level
exceedance to the personnel identified above in Section 3.1. 1.
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3.1.5 Reporting

Copies of Form I’s can be used to highlight the contaminants above the action levels The
findings of the focused validation can be summarized in a memorandum, ‘and the data
qualifiers resulting from focused validation may be written on the Form Is, The marked
‘up forms should be clarified that they represent valrdauon of only the contammants .
,.exceed‘mg the acuon leVels -and not all data.

gl

‘;3.2 Evaluatron of Mass Spectm For Detected Compounds”
;The pnmary QC mdrcatof'"checked in Level M1 is the mass spectra for’ the detected.

' r:pertains to evaluanng a compound’s presence by: matchmg its
) ‘mass.spectrum with a° standard (known) mass spectrum for the.compound.:'No assessment
-is-made of the: reported quanuty ‘of - the ‘compownd -or “any quantrtatrve quahty ‘control .

jmdrcators that eould lend some uncertamty to the reported value

‘3 2.1 Acceptance Crltelia

‘..The acceptance criteria’ ~for mass spectral matchmg are grven in- the CLP Functlonal
. Gmdclmes and are as follows ’

e _ Allions present in the standard (known)v spectrum at a relative intensity
o greaterthanlOpereentmustbepresentmthesamplemassspecn-um ~

o The relative mtensmes of the qua,hfymg ions (those above 10 percent relative
- intensity) must be within +/-20 percent’ between the standard and sample
© spectra, for example, an ion with a relative abundance of 50 percent in- the
-standard spectrum must be present between a relative abundance of 30 and

70 percent in the sample spectrum).

- ® Ions present in the sample above 10 percent relative abundance must be
accounted for

3.2.2 Review Items

Form I's for each field sample, field blanks, and laboratory blanks included in a Sample
Delivery Group (SDG) are necessary to compile a list of the detected compounds. Mass
spectra are then necessary for each of the detected compounds in a sample. The required
mass spectra include both the sample spectra as well as the standard spectra.

Wxth respect to the blanks, it may be beneficial to evaluate the blanks before the sample
mass spectra are evaluated If a compound is found to be a common contaminant, i.e., it
is present in any one of the blanks and also in the sample, the concentration in the sample
should be evaluated with respect to the highest blank contamination using the 5 (or 10)
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times criteria before proceeding with the elaborate mass spectral evaluations. The effort:
required for the sample mass spectral evaluation' may be significantly reduced by
performing the blank evaluation first, The mass spectra for the blanks; however, should be
evaluated to ensure that the contammants were identified properly '

All sample Form I's are generally located together in front of the data package Copies of
‘the Form I's can also be found in the detailed sample data package organized. by sample; -
i.e., the Form I and its substannatmg raw data for 2 sample are. placed together. -The raw

-'.data include a’ quantltatlon ‘report:and 'mass spectra for éach. detected” compounds in that
- sample are. A standard “(knowr). mass’ spectrum, and - two: sample : mass “spectra (one

unaltered and another background-subtracted) are generally provided.  The presentation of

the mass spectra differs for different instrument manufacturers, but information necessary
for evaluating mass spectra is -always pmvrded in some form. Hands-on experience with

different brands of>mass:- spectrometers althoagh not essentral -can’ be’ helpful in
'mterpretmg the mformauon

"Copres should be made of the' Form I's, preferably from the summary data- package,
included. Otherwise, the forms' can be pulled out from the raw sample ‘data package. All
detects should then be highlighted with a ‘marker or other convenient means., - The raw data
should then be tagged for - every sample for evaluating - ‘the - mass spectra and the
chromatograms (reconstructed 1on current profiles).

'3.2.3 Evaluatwn of Mass Spectra

Compare the highlighted Form Is with the tagged raw sample data Venfy that sample
results are present for all of the samples listed on the chain-of-custody form. Verify that
-raw data are provided for every sample, and a Form I exists for every sample represented
by raw data. Verify on a sample-by-sample basis that mass spectra are provided for every
detected (highlighted) compound reported on the Form I's. A cross verification should
then be. performed that all target compounds for whxch mass spectra are provided are also
reported as detected on Form I’s. : _

Mass spectral comparison rouﬁnes based on the evaluation criteria presented earlier
(presence of major4ons and their relative intensities) are built into the instrument software;
therefore, performed automatically. A listing of ions and their relative intensities is not
produced; rather a score based on the extent of the fit of all criteria is produced. The
score is based on a basis of 100 or 1000 for a perfect match of the presence of major-ions
and their relative abundances. The score is printed on the quantitation report as a ‘‘q”’
value. A score upward of 60 percent of the maximum (upward of 60 or 600) is generally
consrdered acceptable for positive identification for a compound :

Visual companson of a mass spectrum rnvolves looking for the base ion (the mass fragment
with the highest intensity), the parent ion (mass fragment equal to the molecular weight of
the compound) and other characteristic ions representing removal of one or more functional
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groups (such as -CH,, -CH,-, -Cl, -OH, or. a-combination thereof) from the parent ion, the
base ion or other ions. The removal of functional groups is often successive and produces
a fingerprint pattern for a type of compound; i.e., straight-chain hydrocarbons produce a
characteristic envelope of mass fragments separated by 14 mass units. Similarly, aromatic
compounds produce a pecuhar fingerprint. The base ion represents the most stable mass
‘fragment; therefore, it is always present. However, a parent ion often is unstable and may
notextstatallormayenstatalowabundanceorrelauvemtenmty ‘ _

Oompare the standard (known) ‘mass spectrum with the- background-subtracted sample'
spectrum for. the presence of .the ‘base, parent and other- characteristic. ions." Although
background-subtracted-and. unaltered mass spectra are generally provrded the former. type
of spectra are muchcleaner looking due to the subtraction.of column bleed.-or other, broad-

‘based. mterferences, therefore, better suited for comparison. Generally, ! the ;presence. of
major ions and.overall. matchmg of the ﬁngerpnnt.pattern between:the . standard and the
.sample ‘spectra can be considered satisfactory. The comparison is rather subjecnve, and'
requires a: tramed-eye to deduce the mformatron

Interference still may be present m a background-subtmcted mass spectrum due to co-,
eluting ‘compounds ( as compared to column bleed or broad-based. mterfetences) - Unless*
the interfering compound is an isomer or an analog of the target compound in question, the:

fingerprints produced by the target.compound and the interfering compounds can be quite
“different. ' Inseparable isomers reflect a limitation of the gas chromatography without any

recourse. Such isomers are reported as “‘total’’, for example, total xylenes (combination of
ortho-, meta- and para-xylenes). Analogous compounds generally have different retention

times; therefore, may not be.of much concern. Thus, co-elutmg compounds do not pose
- any problems in evaluatmg the mass spectra

Seldom does a CLP laboratory mcorrcctly interpret a mass spectrum, but there is a
subjective element to mass spectral interpretation. While working within the CLP
guidelines, the laboratories do have their own reporting practices at the limit of the
instrument’s sensitivity. Most of the mass spectral identification problems occur near the
limit of detection where the differences in the relative intensities are not easily discernible.
Special attention should be paid in evaluating mass spectra for compounds detected at low
concentrations. In addition, oxygenated compounds such as acetone and 2-butanone
produce poor mass spectra. For,such'compounds, the standard spectrum may show the
presence of the parent jon, but the same may not be true of the sample spectrum.
'Professronal Judgment should be exercrsed in evaluating such mass spectra

Rearrangements and other side-reactions often occur inside a mass spectrometer. These
phenomena produce mass fragments that are not easily accountable from the structure of
the parent compound.
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3.2.4 Action

In the event the mass spectrum of a detected compound does not at all resemble the
_standard spectrum or has extremely poor matching, the compound should be considered
‘undetected. In this case the detected value should be changed to the CRDL for that sample
and flagged as undetected, “U.”” (NOTE:  This action is in contrast to the EPA
Punctional' Guidelines which' recommend Trejection of data. - It is-felt that an outright
rejection of ‘ddta is not justified. - If the mass spectrum- produced ‘at-a target compound’
retention time does not match the standard. spectrum, a conclusion can be drawn that the
target compound is not present. and the mass spectrum may be due to something else. ‘In
such a case the target compound should be considered as undetected and data should not be
rejected. . Make sure- that'the"target: compound in question ‘does. produce a good mass
spectrum by inspecting the:standard mass spectrum from the cahbranonand the fit score on
the quantitation “report - -for: the*,daxly ‘or .contiruing . calibration." Data - for undetected
compounds are usable: for*many&purposes such as.risk assessment, Jhetefore rejection of -
data is not beneficial to‘a*project:s The conflict of i unproper charactenmuon should be
brought up and recuﬁed w1th the“laboratory )

If there is some evxdence of the compound’s presence (as detenmned by v1sual matchmg of
the base ion; parent ion and fingerprint pattern despite a poor fit score), the compound
should be considered tentatively identified. . The reported valué should not be altered in this
case; however, a data qualifier code, “N” should be appended to the data pomt to denote
tentative 1denuﬁmtlon s ‘ - S _

~—

In both of the above cases, evaluauon of additional information such as the retention time
and frequency of detection in other field samples is warranted. Previous site history is also
an important evaluation; however, information essential to perform such an evaluation (in
contrast to ’validation’) may not be easily available to a data validator. Nonetheless, it is
incumbent upon a data validator to make ‘appropriate recommendations to the project
“'manager or the remedial officer.

3.2.5 Reporting

The most convenient form of reporting the mass spectral evaluation is through a brief
memorandum to appropriate authorities. The highlighted Form I's and the mass spectra in
question should be appended to the memorandum in support of the conclusions. Also fill
out and attach the Mass Spectral Evaluation Form, as depicted in Table M1-VOA-3, to the
report as a record of what was done. Record the date(s) of analyses. Field sample
numbers should be transcribed from the chain-of-custody in the Sample Identifier column.
Notations may be placed under the ‘“MS”’ column for each sample to describe the mass
spectral evaluation. The following notations are suggested:

o X—Acceptable mass spectrum.
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. N—Tentative identification, Partial proof of a compound’s presence, but all
' 1dent1ﬁmuon cntena not met.

° U—No mass specual match Using professlonal judgment, the compound is
considered undetected

o R—No mass :spectfal match. Usmg profesmonal judgment, the .conipound
data areé: rejected from further use,

- 3.3 Evaluation of Chromatograms

‘The purpose behind evaluating the. chromatograms is to getan idea regardmg potential false
‘negatives, and gross analytical:errors. Checking for positive data as described under mass
spectral ‘eyaluation does not offer any insight intosdata that.are not. reported (i. e.; reported
as nondetects) Laboratory €ITOT O gross interference from other compounds oould be the-
reasons for erroneous: repomng “The gas chromatograms or the reconstructed.jon current
(RIC) profiles are the primary tools used for the false negative evaluauon under Level M1.

. 3.3.1. Acoeptance Criteria ;-
There are no‘EPK-eetablished‘ cntena for‘evaluating chromatograms- for false negatives.
The criteria used for evaluating chromatograms are based on good laboratory ‘and scientific
. practices, and these are not hard and fast requirements. The suggested -evaluation criteria
. There nh'ould not be any significant peaks in the.chromatogmns that are not
accounted for as TCLs or TICs. Significant peaks are those with a
minimum peak height of 10 percent of the closest internal standard.

. ‘The chromatograms should 1dee.lly have base-line resolution between
' adjacent peaks. Also, there should not be broad (unresolved) envelopes in
the chromatograms _
* There should not be abrupt shifts in the baseline.

. There should not be peak tailing or sharp rise in the peak fronts.
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VOA MASS SPECTRAL EVALUATION SUMMARY"
Dates Anslysed: | Somple Identifiers A Cmnmm!s.nn.ﬂhmmatngmm
1 . L 1 , ) .
2 2 '
Instrament ID: S S
(- 6.
y A H 5
8 | I
Q.- = 0~ i

Carbon Disulfide .

l.l-bichlomethene . *

1,1-Dichloroethane - (B

l,?;-Dichlomethex{c (total)

| Chioroform _ *)
.} 1,2-Dichlorocthane

2-Butanone

1,1,1-Trichlorocthane

Carbon Tetrachloride

Bromodichloromethane

1,2-Dichloropropane ®)

cis-1,3-Dichloropropene

Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene AR

trans-1,3-Dichloropropene

Bromoform ’ (2]

4—Melhyl-2-f‘cnlanonc

2-Hexanone

Tetrachloroethene .
1,1,2,2-Tetrachlorocthane (#)

Toluene ) (*)(AR)

Chiorobenzene (M(AR)

Ethylbenzene (*)(AR)

Styrene (AR)

| Xylenes (total) (AR)
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~ 3.3.2 Review Items |

‘Chromatograms, or the RIC proﬁles for each sample are necessary for the evaluation. The
RIC profiles can be found in the front of the raw data package for each sample. The
quantitation report for each sample is also necessary to retrieve either the retention times.or
informiation regardmg scan numbers to compare with the peaks on the chromatograms.

3. 3 3. Evaluation: of Chromatograms

Visually inspect the Phromatograms for, all peaks that :appear to be at least' 10-percent in -
height of the nearest internal standard. 'Compare that the scan number or the retention time
that appears on the X-axis ‘of t.he RIC profile with that listed on the. quantltatlon report for
theTCLsorthehbrary searchrecord for the TICs. Makesurethatallmgmﬁeantpeaks
are accounted- for '

Also observe the RIC proﬁle for peak resolution between ad;acent peaks ~Poor peak-to-
peak resolution is mdm.uve of degtadmg performance of the gas chromatographic column,
The values obtamed from-a. «degrading system are prone to be inaccurate. ‘Obviously-
certain isomeric or homologous ‘compounds are difficult to separate. - “But. generally, there
should- be: at least 90 percent valley between the nelghbonng peaks

Inspect the RIC profile for broad -unresolved envelopes. These are generally indicative of
outside  interference  from- a-series of homologous compounds such - as:-straight-chain
hydrocarbons. Especmlly, assess the interference with the internal standards- -and surrogates
under the envelope usmg the expected area counts. The standard values that are far from .
the expected values may be mdwatwe of potent1al problems w1th the TCL detectlon or
quantification. ‘

‘ .
Inspect the RIC profile for abrupt shifts in the baseline. Such shifts are indicative of
problems with instrument sensitivity or leakage in the system. The area counts obtained
from shifted basehne are maecurate or even the detecuon of a TCL at low concentratxon
may be missed. ‘

Rapid peak nsmg or peak tallmg indicate problems with the gas chromatographic column,
such as depleted stanonary phase on the column, decomposition of the stationary phase or
creation of active sites. Again, a visual inspection of the RIC proﬁle will yield information
on the shape of the peak '

3.3.4 Action

Professional discretion must be used when’ evaluating and qualifying data based on the
chromatographic evaluations. An experienced chemist can generally infer the magnitude
and the frequency ofithe problem from the RIC profile. If the problem appears to be
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systematic, then .it should be brought to the laboratories attention and resolved.
Intermittent problems may or may not require any action. The: followmg ‘guidelines are
suggested when acting on RIC profile observatrons :

’areaequaltoorgreaterthanmpercentamofth

Any unaccounted TCL peak wrth area eqmvalent o or greater than the
lowest reportable hmrt for the sample must be brought to the laboratory s

must-also be resolved with the'laboratory. - TICsiwith asz.-fthan 10 percent

consrdered unusable unul the problems are resolved’

‘appears to be’
mples, -and field

Ifa peak resolutlon problem is evident for the sampl
systematic (i.e., present in all calibration samples,-QC:sar
samples and i mcreasrng as the run progresses), addrtro QC measures such
as .the- connnumg cahbrauon percent. difference: (%D), and internal and
surrogate standard ‘récoveries in the vicinity of the-affected ‘peaks should be
evaluated to determrne if the peak resolution problem could affect. detection
or quantification, If determined so, the positive. data may be qualified as
estimated, *‘J.”” - Negative data may also be qualified as: estunated “ur if
the abrhty to detect at low concentrations is also deemed to be jeopardized
by poor resolutlon of adjacent pealcs .

Broad envelopes of homolog_ous compounds could  interfere with
quantification or even detection. If the interference is evident from the
recoveries of the internal and surrogate standards in the vicinity of the
envelope, -associated compounds may also be interfered with. Using
professional discretion, the positive and negative data may be considered as
estimated, ““J** and ‘‘UJ”’, respectively. If the project objectives cannot be
met with the estimated data, alternative sample preparation and cleanup:
procedures .may need to be developed and specified. The recommended
solution should be brought to the attention of the RPM, the SM and the
TPO. :

Discrete shifts in the baseline in the middle of a run are indicative of

intermittent problems. If the shift.is due to leakage or change in the system
pressure, the positive as well as negative data may be considered estimated
(Y’ and “‘UJ,” respectively). The problem could also be due to some
fluctuation in the instrument electronics which may lead to drastic changes in
the sensitivity of the instrument to detect the compounds. As a note,
professional judgment should be exercised in determining the severity of the
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problem. For example, the magnitude of a drop 1n the paseline below the
zero line may not be estimated and could be very significant. On the other
hand, a drop that yields a baseline still above zero can be put in a

- perspective with the- ongmal baseline and a general appearance of the entire
RIC profile. -

¢« The problems with:peak symmetry are indicative of system ‘degradation, and
should e rought o the attention of the laboratory for a cotrectwe action.

niote any brief oomxhehts"oﬁ the chromatogmphm evaluations.” The comments may be noted
against each sample 1denuﬁert\ For more descriptive comments a separate sheet may be
used.

34 EvallmtiOn of liéiéﬂtio:i'*rimes

While not uneqmvocal m 1dent1fymg a compound, the retention txmes are quite helpful in
confirming the presence of a detected compound. Matching of mass spectrum and
retention time of sample with those of a standard yields higher credibility and confidence
level to the- detection in the sample. On the other hand, not matching_ the retention time
may or may not invalidate the detection. If a mass spectral match is made beyond any
doubt, poor matching of the retention time may not have adverse impact on the detection.
If mass spectral matching is unacceptable or only partial, and the retenuon times do not
match, then a strong doubt can be cast ona compound’s presence.

34.1 Acceptancg Criteria
The criteria for retention times are specified in the EPA’s functional guidelines as follows:

The relatwe retention times (RRTs) must be within +/-0.06 RRT units of
the applicable internal standard RRT.
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3.4.2 Review Items

Quantitation reports for the sample and continuing calibration are required for the

evaluation. These are located in the raw dafa for samples and standards.- A copy of the

. continuing calibration quanutauon reports may be made or the reports pulled out from the
raw data to facnhtate a comparison with the sample quanutatton reports. v

3. 4 3 Evaluatwn Pro‘cedures

For the detected compounds determine the relauve retention time' for the compounds by
dividing their rétention times with the retention time of their: assoclated internal standard in
the samples as well as'in the . applicable continuing (or initial) eallbrauons The sample
RRTs must fall i in range of standard RRT +/- 0. 06 units. -

3. 44 Actwn

~Action for retention time evaluauon frequires professmnal discretion. ‘Action taken must be
based on other data such as mass spectra and not ‘on retention t1mes alone The followmg
actions are suggested- for several potential s1tuatxons :

L -Acceptable matchmg of the mass spectra and the RRTs—No action
: suggested - _

- .o
» . §
—

o _Acceptable matching of the mass spectra but poor fmatéhin‘g of the RRTs—
No action suggested, but the cause of retention time shift may be
investigated. Check to .see .if similar discrepancies are observed in other
parts of the chromatogram. Often high concentration of a compound will
cause shifts in the retention times for other compounds in the nearby eluting
region, but shifts in retention times in other areas may not be observed.
Shifts all through the chromatogram may be indicative of an erratic system,
such as flow rate fluctuations, poor temperature regulation, restriction or
leakage in the system. There are likely chances that the sample values in
such conditions . may be inaccurate. Positive data may be qualified as
estimated, ‘J,”" if deemed essential. ' :

3.4.5 Reporting

The M1-VOA-MS Form (Table M1-VOA-3) presented earlier may be used to record any
problems in the RRT matching. For the detected compounds in each sample, the calculated
RRTs may be recorded under the ‘“‘RT’’ column. A data qualifier code may be added to
" the values exceeding 0.06 RRT and requiring qualification, such as “‘0.15J,”’ for a
compound with a difference of 0.15 RRT units and where a professwnal Judgment to

estimate the data is exercised.
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3.5 Evaluation of Blanks

Labomtory blanks and field blanks have a profound ‘impact on false positives reported in
'samples; i.e., compounds reported as positive detects but not originating from the samples
themselves. Cross contamination from the sampling equipment, incidental contamination
from the field conditions or contamination from the laboratory - eqmpment or. general
envu'onmental are hkely sourees of false posmves in the samples '

3.5. 1 Acceptance Criteria o -

Cntena for blank evaluatton are speclﬁed in the EPA’s funcuonal gmdehnes In addmon
Region III has some -additional . :requirements’ modifying the gmdance ‘The acceptance
criteria for blanks apply. equally 'to any type of blanks associated with either sampling or
analysls, such as. trip blanks ‘rinsate blanks, field-ot bottle blanks, and laboratory. method
blanks.” While' there are “several criteria for evaluating the blanks,. ‘the only criterion
applicable to Level Ml is the'companson of the blank and sample eoneentrauons This
criterion is: - - © ¢ .. . , L

For eommon eontammants such as" methylene chlonde, aeetone and'
2-butanone; the sample concentration must. be minimally 10 times the blank

-concentration to be.considered a positive detect. Other contaminants must
be present in the sample at or. above 5 times the b!ank conoentrauon The
blank has the highest concentration of methylene chlonde, and the equipment
rinsate blank has. the highest concentration of acetone, both of these blanks

" must be used to qualify the respective contaminants). All blanks should be
checked and the highest concentration of contaminants'in any blank should
be used for data quahﬁeauon '

© 3.5.2 Review Items'-

Data requirements and ‘data retrieval procedures for blanks are the same as those for the
field samples because the blanks as well as field samples are validated similarly. Form I's,
mass spectra, chromatograms quantitation reports etc., are essential for performing a
~ validation of the blanks first. . : .

3.5.3 Evaluation Procedure 4

Validate the blanks the same as the field samples. detailed validation procedures are
described above under appropriate sections. Use the wvalidated blank results for a
comparison with the sample results. Make certain that the samples and blanks are
evaluated on the same basis of sample weight or volume, dilution factors, moisture content,
etc. Use the 5 (or 10) times the highest blank concentrations for qualifying the sample
data.
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3.5.4 Action

If the sample concentrations do not meet the criteria of 5 (or 10) -times the blank
concentration, the sample results should be considered essentially undetected (or as not
detected substantially above the levels reported in the blanks), therefore, ﬂagged “B” i

accordance with the Reglon III data validation gmdelmes . .

3 5. 5 Reportmg .

"cntena.

3.6 Sample Paperwork -

..-'. . :

. The purpose for. evaluatmg the sample paperwork is to determme that the samples being
validated are indeed the ones taken from the site, and have not been: tampered with.
Accurate sample identity is of paramount importance in substantiating ‘the” "sample data.
Without unequivocal sample 1dent1ty and cham-of-custody procedures, the 'sample data may
not be defensrble or. enforceuble .

Under the current CLP contracts the ongmal paperwork (1 e., the purge package or the
administrative record) is included in the data package from the laboratory. . It is assumed
that ‘the data validator is not privy to the original paperwork; ﬂrerefom sthe evaluation
criteria and procedures described below apply orily to the documents that are generally
included in the data validation package. " These documents are the cham-of-custody forms
and Regxon III Shipping Record ' .

3 6.1 Acceptance Criteria o | | - '. "

Criteria for acceptability or authenticity of the sampling paperwork, document control and
cham-of-custody have been established by the National Enforcement Investigations Center’
(NEIC), in support of the CLP. Overall criteria are too numerous and subjective to be
"discussed here, but the criteria that apply to data validation are as follows: .

*  The chain-of-custody form should be properly and completely filled out
including the sampler signatures, date and time of sampling, sampling station
identification, analyses requested, traffic numbers, tag numbers, etc. These
data are mxmmally required to confirm the authenticity of the sample and its
data.’

. The chain-df-custody must be maintained at all times. The custody transfers
between different parties must be signed and. dated..
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3.6.2 Review Items .
A copy of the chain-of-custody form is.essential to confirm the identity of the samples. In

"addition, the Region III Shipping Record is essential to 1dent1fy the field QC samples. The
cham-of-custody and Shtppmg Record are generally located in front of the data package

3.6.3 Evaluation ‘Procedure'r'" o

Easure that the eham-o ) rm was srgned and dated by the samplers, and a ume
and date were entered. for: sample.,;.eollectton The laboratory copy of the. chain-of-custody
must have the sxgnature of the]aboratory sample custodian. Any errors on the form should
have betn crossed out with a single line: through the entry. Verify that all collected
samples -have umque statton 'denhﬁeatzon, traffic numbers and sample tag numbers.
Ensure that the. Reglon I Sh Reeord eorreetly reflects the mformatlon on- ‘the chain-
of-custody " ’ - s :

3. 64 Acuon

The aeuon to be taken m quahfymg the data is mghly dependent on the nature of the
problem. Some errors. in- paperwork are ‘practically- unavoidable in real situations. An
effort should be made to reconcile the differences by cross checking the field notebooks
against the sampling paperwork. Oceasxonally, the samplers may forget to sign the chain-
of-custody; however, the field- notebooks may amply describe the sampling event.

Problems are also mevrtable in ‘noting or cross-referencing sample tag numbers and traffic
numbers. Genemlly, there are several altemate sources of information to substantiate or
refute the problem :

3.6.5 Reportmg
Any discrepaneies found in the paperwork must be immediately brought to the attention of

the EPA RPM or SPO. . Clearly define the problems in a memorandum to the responsible
parties. - Attach marked copies of the chain-of-custody forms to substantiate the findings.
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Appendix A-2
Validation of Volatile Organic Analyte Data
Manual Level M2

3 se and Apphcablhty

This procediire pmwdes step-by-step mstrucuons to manually vahdate ‘thé volatile-organic
analyté: (VOA)"data using_the -manual innovative data validation appmach at Level M2.
This approach focuses on'the use.of information contained on the CLP forms'and a review
of chromatograms as_summarized in’ Table M2-VOA-1. The procedures are: based on
:modlﬁmuons to Reglons llI’s National Funcuonal Gmdelmes for Organic.Data Rewew. A

'The ptooedure is applmble to*the .NOA data obtmned usmg ‘the “Laboratory
Program Statement of Work (CLP SOW) Hard copy data oonformmg vto"the CLP SOW
speclﬁwuons aré essentlal in order to mny out the procedure. '. :

Data vahdated usmg thls ptocedure are, consxdered usable - for the followmg typ&s of
purposes; however, the - data’ users must decide on a mse—by-mse ‘basis . whether the
procedure is suitable for thelr mtended dala uses. The suggested data uses are:

e 'Over‘sxght of act1v1t1es led by other part1es

e Com‘pa'_1"ison to action levels

. Initial site invesﬁgaﬁoh |
K Contanﬁnatic;n sbu’rces

o Nature and extent of _cbntﬁniinaﬁon ‘

°o Preliminary risk assessment |

o Risk assessment with known high levels of toxics |

o ‘Feasibility study

e  Preliminary design

- us. EPA Headqué&ers '
Libra

o Treatability study o Mall code 3201 i

1200 Pennsylvania Avenue NW

. Initial cleanup verification - Washington DC 20460



‘Procedure No.: M2-VOA
Revision No.: 1

Date: 06/30/1995

Page 2 of 34

. Table M2-VOA-1 N
~ :QC.CHECKLIST FOR LEVELM2 " . o
“.. CLP RAS VOLATILE ORGANICS - o '

]

'.

'l

AR R -

-~

MS/MSD (%R,KFD) - .

Intemal Standird Area” .

FieldBlak . - |.°X

Sample Paperwork - e b x

Holding Time

s | oe | ¢ [ [ R ] e s ne e

Retention Time ' X

Surrogate Recovery

Dilution Factor

s I I e P P I I e e P B P> 1B

Vi VI IV VS V)

Moisture Content

Mass Spectra ; , ¢

EIERE R RN R R N R SRR AR EY %E

VIV RV VR EVE VN N R A R R K

Chromatograms . X X

b
>

Raw Data
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2. Quality Control Measures Checked

- Table M2-VOA-1 highlights the quahty control (QC) mdlcators evaluated under this dam
validation procedure S

~ 'The following subsections’ ﬂeSéﬁbeg-foreech of the QC indicators the acceptance criteria,

data requirements and retneval QC data, evaluation of the QC data, actions taken in the.

event the QC acceptance’ ‘critefia_are exceeded and documenmuon of the QC violations in
_ a standardwed report form

K '.' '.

The volatile dam reqmre 1o be ecked‘are listed below

3._1-, -Actron Level Nouﬁmuozif' | '_ :

3._2- “Technical HolA i g_,Times (ccs - Contractual holdmg times only)

33 “GCIMS Insu'ument Performance Check (CCS)

3.4 il Calrbrauon,(CCS) 3

3.5 Continuing Calibration (CCS)

36 Blaks

3.7  System Monitoring Compounds (CCS) _

3.8 Matrix Spike/Matrix Spike Duplicate

3.9  Internal Standards -

3.10 Reported Contract Required Quantitation Limits (CRQLS)

3.11 Tentatively Identiﬁeo Compounds | |
- Two forms 4have been developed to assist in the performance and documentation of
- implementing Level M2, The first form, M2-VOA-QUAL, summarizes holding time,
calibrations, blanks, surrogates, and mtemal standards. The second form, M2-VOA-SPK,

~ summarizes surrogate and matrix spike quality control checks. These forms are presented
in Table M2-VOA-2 and Table M2-VOA-3.
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Reporting requiren_tertts for Level M2 are:

R Major apd ‘minor problems associated with the analysrs

~ Hand annotate the Form I’s, including
- 'Data validation qualifiers
- Sample 1dent1ﬁcatron number

- 'Highhght'rssuecthat may have affected detecuon limits.

’ wehdauon quahﬁers . ' Y
documentatlon mcludmg forms that support assrgnmg ‘data

The=data‘q‘ualiﬁers assrgnedm thJ.S .'r:eView- are as fouows'

Codw Relation to Identif'cation (Conﬁdence concernmg presence én absence of

compounds)

U -

(NO CODE) |

B

| ;‘»Not detected The- associated- number: mdwates approxlmate sample
concentratlon necessary to be detected :

= “Conﬁrmed 1dentlﬁcanon

= . Not detected substantlally ‘above the level reported in laboratory or
' ‘ﬁeld blanks. '

= ‘,Unrehable result. Analyte may or may not be present in the sarnple.
Supporting data necessary to confirm result.

= Tentative identification. Consider present. Special ‘methods may be
needed to confirm its presence or absence in future sampling efforts.
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Table M3-VOA-2. VOA Qualifier Summary (Calibratioas, Blanks, Holding Time, Surrogates, Internal Standards)
Date(s) Analyzod: Hold Time | (<)
: | _Out, days Surrogates STD
Samples Analyzed Within 12 Hours of Sample Identifier: . AR | All 1 S1 s2 s3 Is1 | Is2 | Is3
Tune? . __Yes __No
L
_ Instrument ID: 2.
3
MOK? —Yes __No 4,
5,
L6, _
Method Blank ID REA
‘ [ 8,
9
, 10,
_ Date: Time:
. ccce) Jnitial Cal. | Cootinuing Cal, Blanks | Qualifiers |
: : Aromatic (AR) | RRF<.05 | ®RSD>30 | RRF<.05 | %p>28 | Meth  ip | (49
__Bromomethage :
| Viovl Chloride B
| Acctone 1
Carbon Dimilfide s
L1-Dichloroethene ™ '
1.1-Dichloroethane & 1
_Chloroform, o
|1.2-Dichlorocthape
|_2-Butanone
| 1.L.)-Trichlorocthane
L_Carbon Tetrachloride
_Bromodichloromethane
|L.2-Dichtoropropane ™ 1
js-1,3-Dich ené s .
|_Trichloroethene ’
ib oromethane 2
_1.1.2-Trichloroethane
| Benzene
|_Bromoform Hn
|_4-Methvl-2-Pentanone
L-2:-Hexanone .
| Teimachloroethene I
|_1.1.22-Tetrachlorecthane @ s
_Toluene ()UAR) ’
lorobe (HAR) 3
|_Ethvibenzene _(*)(AR)
|_Styrene (AR)
| Xvlenes (tota (AR)
Reported as: RT {ug/ke, ug/l)
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Table MJ-VOA 3. VOA Sarrogate and Matrix Spike Quality Coutrol Summary

Surrogate Data Symmary .
| Aqueous Sample Recoveries, ¥R Sail Sample Recovery, $R Quatifiers (+/) |
Samplo Identifior: : 8t s2 $3 sl s2 s3
(Acceptance Range, ®R): | 88110 | 86115 76-114 84-138 59-113 20-121

2

3,

4.

5.

6.

7,

8.
L.~

10,

11. ‘

12.

13, - :

$1 = Toluens-48, $2 = Bromofiuorobenzea, $3 = 1,2-dichloroethane-d4
" MS/MSD Data Symmary
SPCC (A | Matrix Spike, Recovery, ®R | Matrix Spike Duplicate, | MS/MSD Precision, RFD
ccce | - | Recovery, %R i . .
Spike Compound:Aromatic (AR) ‘Actual | Range | Actual Runge |  Actaal (+1)

|_1,1-Dichloroethene @l 611 | 61-145 14
“Prichlorocthene 71-120 71-120 14
Beuzene ar | 76127 76-12 1
| Toluene (AR) | . 76125 76-125 13
Chlorobenzene 75-130 75-130 13

1,1-Dichloroethene @] sam 59-172

Trichloroethene 62137 - 62-137 24
Berzene AR | 66142 66-142 21 .
Toluens Q(ARL 59-139 $9-139 21
Chlorobemene _ ®uR) | 0133 | 60-133 2
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Codes Related to Quantxtatlon (Can be used for both posmve results and sample
quantitation limits): o :

I = Analytepresent. Reportedvaluemaynotbeaocurateorpreelse
K = ;'Analytepmmt. Reportedvalue maybebxasedumgh.-?'Acmal value
- o=
UL =
 Other Codes .. 0
Q = ; "Noanalytmlmult.

= Results reported from dxluted analysxs
'3 1 Action Level Notlﬁmtlon |

The purpose behind action level notification is to make the EPA Remedial Project Officer
(RPM) or the Site Project Officer (SPO) aware of the potential human health risk at the
site. In accordance with the Region III Hamrdous _Waste Division policy, the EPA RPM
or SPO must be promptly notified of any contammant excwdmg the established actlon level

or the 10-day health advisory limit. The for in xceedin level
Mmmwmmm@mmw&@mm Validation of the rest

of the data may then be completed normally.

3.1.1 Acceptance Criteria

EPA’s Office of Solid Waste and Emergency Response has estabhshed 10-day health
advisory limits or the action levels for several organic compounds and elements of special
health risk concern based on the Safe Drinking Water Act. The volatile organic
compounds and their 10-day health advisory limits are listed in Table M2-VOA-4 The
criteria for action level notlﬁcatlon are as follows : _

o The contaminant concentration must be equal to or above the established 10-
day health advisory limits.
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Data for contaminants exceedmg the action levels must be validated as a top
pnonty S

~The followmg EPA personnel must be nouﬁed of the action level

- Superfund
- RCRA

-The remaining data validation should be completed per normal prbcédures. '

Any specxal mstmcuons from the Hazardous Waste DlVlSlOl‘l should be
followed

Records should be kept of the data review, action level notiﬁcation and any
follow -up instructions and actions.
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Table M2-VOA-4 |
VOLATILE ORGANIC ANALYTES AND ACTION LEVELS

{51,800 - | 1,2-Dichloroethané:
| ll-chhloroethylene <+ 1% 71,000 | cis-1,2-Dichloroethylene

_— : / Dicbloron{ethan; e
Dxchloroethylen,e R e c
1,2-Dichloropropane | 90 | Ethylbenzene
Methylethyl ketone - 7,500 'Styme
(MEK, 2-butanone) - ..~ ot ,

I Tetrachloroethylene. ™ | #3400  { Toluene

Il 1,1,1-Trichloroethane - {35,000 . -_Vinylchlonde

{ Xylenes R -

*All units are ug/l. | ,

3. 1 2 Review Items

~ All data required to perform the oomplete Level M2 vahdauon, as detailed in the following
sections are necessary for carrying out action level notification. The location of the data
and their retrieval procedures are also discussed bclow '

3.1.3 Evaluation Procedure

The evaluation process preceding action level notification will primarily consist of
comparing the results on Form I's with the action levels ‘presented in Table M2-VOA-4.
Following the identification of the contaminants exceeding the action levels, focused data
validation should be performed using the criteria, and procedures descnbed in the .
appropriate sections below :

3.1.4 Action

The action resulting. from focused data validation will be the notification of action level
exceedance to the personnel identified above in Section 3.1.1.
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'3.1.5 Reportmg

Copres of Form I's can be used to highlight the contaminants above the actton levels. The
findings -of the focused valrdauon ‘can be summarized in a memorandum, and the data
qualifiers resulting &om,fooqsed»valrdauon may be wntten on the Form I’s The marked
up forins should -be:clarifiedsithat:
'-exoeedmg the acnon leveﬁi&ndﬁ al

oldmg times have only been “established for water
: r:50ils (and other non-aqueous:matrices ‘Such as' sediments,
orly wastes and sludge) ‘ "tly under investigation. - In Region ] 11, a 14 ‘day holdmg
time will be applied to-all ‘non‘aqueous samples. When soil holding time’ criteria are
estabhshed and. avaﬂable, the prooedure for quahfymg soil samples will be re-evaluated

The holding time cntena for water samples, as stated in the cun'ent 40 CFR Part 136
(Clean Water Act) isas follows

For non-aromatlc volatlle compounds in cooled (@ 4°C) wal:er samples, the
maximum holdmg time is 14 days from sample collectton

Maxrmum holdmg txmes for purgeable aromatrc hydrocarbons in cooled (@ 4°C +
2°0), acrd-preserved (rH 2 or below) water samples are 14 days from sample
collection.

Water samples that have not been maintained at 4°C (+ (£ 2°C) and/or preserved toa
pH of 2 or below should be analyzed within 7 days from sample collection. If
insufficient ice is used to ship samples, the laboratory may receive samples with no
ice left in the cooler.. Under these circumstances, the temperature of the samples
may exceed 4°C. ' ' ' ' T

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

3.2.2 Revzew Items

Form I VOA,‘ EPA Sample shipping log and/or cltain-of-custody.
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3.2.3 Evaluation Procedure

Technical holding times are established by comparing the sampling dates on
the EPA Sample Traffic Report with dates of analysis on- Form_l VOA
.Examine the sample reeords to defermine if samples were’ pteserved : ‘_lf 1t is
indicated that there'were’ problems with the samples, ‘then the integxi
sample may: haveé“béed*Compromised and professional Judgme?l htashotild
used to evalua.l::i"th'm ”ffé”éf’of the problem on the sample resulfsopen .

3.24 Actwn
1 Iftechnml holdmg umes excee:
. see Table M2-VOA-5) '
AIf there is no ev:denee ‘that the. samples were ' y & " Y edand 'the"
techmeal holdmg times exceeded 7 days, quahfy" posm '

and sample quanutatxon limits- wnh ““UL"-for aro
professional * Judgment ‘to determine if ‘and- hof
compounds should also be quahﬁed

1, LY E

If the samples ‘were properly preserved but’ the techmeal holdmg times
exceeded 14 days, ‘qualify all posmve results with" “L"“and all sample
quantltatlon lumts with “UL ” ; ,

Table M2-VOA-§
QUALIFICATION OF VOLATILE ANALYTES BASED ON TECHNICAL
HOLDING TIMES ,
Matrix Preserved - . > 7 Days : 14V'Days
~ "No All Aromatics* All Compounds I
Water © Yes None ~ All Compounds
Non-aqueous | - No/Yes - None - All Compounds

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

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

3. -When there are other quahty control problems in conjunctron wrth exceeded holding
. times (such as suspected laboratory contamination), .the reviewer should follow the
hrerarehy of ’ uahﬁers.j;fln;;partmular if for any reason. the revrewer doubts the -

P ' .G(B_"‘ " G(R”

red -under: the: "dmons thn results are. reported by the.laboratory as
- below the CRQL;:t 2 quahﬁer is used over the *T*”: quahﬁer .

re performed. to ensure mass resolution, rdenuﬁcatron, and to some"
degree sensitivity. " These: cntena “are not’ “sample specific, Conformance is determined
usrng standard matenals therefore these criteria should be met in all crrcumstances

referredmasmmng)are

331 Acceptance Cntena | - o | ."":»:3 ~
The analysis of the mstrument performance check ‘solution must be performed at the
beginning of each 12-hour period during which samples or standards are analyzed. The
instrument performance check, bromofluorobenzene (BFB) for volatile analysis, must meet
the ion abundance cntena given below

Bromofluorobenzene (BFB)

m/z . Tom Abundance Cntena

50 ‘80 400%ofm/295

75 - 30.0- 66.0% of m/z 95 _

9 ~ Base peak, 100% relative abundance
96 "+ 5.0-9.0% of m/z 95

173 . Less than 2.0% of m/z 174

174 50.0 - 120.0% of m/z 95

175 - 4.0 - 9.0% of mass 174

176 93.0 - 101.0% of m/z 174

177 - '5.0-9.0% of m/z 176
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All ion abundances must be normalized to m/i 95, the nominal base peak,
even though the ion abundance of m/z 174 may be up to 120 peroent that of
m/z 95 :

NOTE

.3.3..2 Review ,Itemg

Form A\ VOA

Kob»)) L

3.3.3 Evaluation‘Pro _,,_dure

1. Compare the data presented for each Instrument Performanee Check (Form V
' 'VOA) w1th mch mass hstmg. submitted to ensure the followmg )

; resent and eompleted for wch 12 od dunng
o --whlch samplec were analyzed S o

- mgnlﬁmt ﬁgutes glven for each ion in the ion abundanee cntena column)
‘ -and that roundmg is conect (See SOW for reqmrements) :

2. Venfythatthemassassxgnmentlsoorrectandthatthemasshsunglsnormahzedto

3. Venfy that the ion abundance cntena was met. The cntena for m/z 173, 176 and
) 177 are calculated by normahzmg to the specified m/z :

NOTE: All mstrument conditions must be 1dent1cal to those used in the sample
' - analysis.

3.3.4' Action

1. If the laboratory has made minor transcription errors which do not significantly

affect the data, the data reviewer should make the necessary corrections on a copy
of the form.
2. If the labofatory has failed to provide the correct forms or has made signiﬁcani

transcription or calculation errors, the Region’s designated representative should
contact the laboxatory and request corrected data. If the information is not available
then the reviewer must use professional judgment to assess the data This should be
noted on the ORDAS form.
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If mass assignment is in error (such as m/z 96 is indicated as the base peak rather
than m/z 95), clasmfy all assoclated data as ‘unusable (R).

If ion -abundance cntena are not met professxonal Judgment may be apphed to
" determine to what. extent -the data may be utilized. Gu;dg}mer-to;_;md in the
apphcauon of ptofessxonal Judgment to thlS top1c are drscussed as o'ws

an YA

~The most_:,lmporumt factors to consider are the efn"
’relanvely msenslhve to locanon on. the chromato ¢

-~ were achleved usmg techmques other than those described in‘ILD,

information' on - the instrument performance checks shouldf, ob
techniques employed are: found to be at variance with the: eontra.ct ' uu'ements the
performance and proeedures of the laboratory may merit evalugtlonConeems or

. questions regardmg labomtory performance should be noted ffo’r"lfPO action in the

ORDASform.. For example, if the reviewer has reason ‘to ‘believe that an
inappropriate technique ‘was used to obtain  background subttactlon (such as
background subtracting from the solvent front or from another _region of the
chromatogram rather than the BFB peak), then this should be noted for TPO action
in.the ORDAS form. -

3.4 Initial Calibrati'on“ '

* Compliance requirements for sansfactory instrument calibration are ‘established to ensure

that the instrument is capable of producing acceptable qualitative and quantitative data for

~“compounds on the volatile target compound list (TCL) Injtial calibration demonstrates that
the instrument is capable of acceptable performance in the begmmng of the analyucal run

and of producmg a linear cahbratlon curve.

1

3.4.1 Acceptance Criteria

1.

Initial cahbratlon standards containing both volaule target compounds and system
monitoring compounds are analyzed at concentrations of 10, 20, 50, 100, and 200
ug/L at the beginning of each analytical sequence or as necessary if the continuing
calibration acceptance criteria are not met. The initial calibration (and any
associated samples and blanks) must be analyzed within 12 hours of the associated
instrument performance check.
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Separate initial calibrations must be performed for water samples (or medium level
soil samplec) and for low level soil samples The cahbratlon for water samples and

medium level soil samples is perfomed with an usheated purge and the mhbrahon
for low level soxl';samples is performed w1th a heated purge o

Evaluatwn Procedures

Verify - that the eorrect concentmhon of standards were used for the initial
calibration (i.e., 10 20 50 100, and 200 ug/L for water). \

 Verify that the correct initial calibration was used for watér and medium level soil

samples (i.e., unheated purge) and for low level soil samples (i.e., heated purge).

If any sample results were mlculated using an initial cahbrauon venfy that the
correct standard (i.e., the 50 ug/L standard) was used for calculating sample results
and that the samples were analyzed within 12 hours of the assoclated instrument
performance check. .

‘Evaluate the initial calibration RRFs and RRFs for all volatile target compounds and

. system momtonng compounds (surrogates)

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

Because historical. performance data indicate poor response and/or erratic
behavior, the volatile compounds listed below have no contractual maximum
%RSD criteria. Contractually they must meet a minimum RRF criterion of
0.01; however, for data review purposes, the ‘‘greater than or equal to
0.05? criterion is applied to all volatile compounds.
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Volatile Target Compounds Exhibiting Poor Response
Aoetone

, ‘2-Butanone - :
3 ?.».-.,.»;-‘,Carbon disulfide

e e e

NOTE Compo ds.zm'bold are system momtormg oompounds; .

Evaluate the %RSD'_;_for.‘ '_all volat:le target oompounds and system momtonngi
compounds s ,

a. Venfy that all volaule target compounds have a %RSD of less thau or equal
to 30.0%. The contractual criteria for an acceptable’ initial calibration
specxﬁes that up to any 2 volatile target compounds may- fail to meet
minimum RRF or maximum %RSD as long as ‘they have RRFs that are
greaterthanorequaltoOOlO and %RSD of less than or equal to 40.0%.
For data review purposes, -however, all compounds must be considered for
-qualification when the %RSD exceeds the + 30.0% criterion.

b. If the %RSD is greater than 30.0%, then the reviewer should use

- professional judgment to determine the need to check the points on the curve
for the cause of the non-linearity. This is checked by ehmmatmg either the
‘high point or the low pomt and reca.lculatmg the %RSD.

3.4.4 Action

1.

Ali volatile target compounds, including the ‘‘poor performers’ listed above

~ (excluding the system monitoring compounds) w111 be quahﬁed using the following

criteria:

a. If the %RSD is greater than 30.0% and all initial calibration RRFs greater
than or'equal to 0.05, qualify positive results with ‘‘J’’. Non-detects are not
qualified. When the %RSD is grossly exceeded (i.e., > 50%) use
professional judgment for qualifying non-detects as ““UJ”’. _
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b.  If any initial calibration RRF is less than 0.05, qualify positive results that
have acceptable mass spectral 1dent1ﬁcatxon with “L" and non-detected :
analytes as unusable, “R™. ‘

2. At the reviewer's dtscreuon a more in-depth review to minifmize the quahﬁmtxon of
data can be accomplishéd b '-oonmdenng the followmg ke

'?If any'of -ther_eqmred volatile compounds have a %RSD.;greater than 30. 0%

a. .
- and if ‘eliminaling ‘éither the high or the low pomt of the curve does not

restorethe%RSDtolessthanorequalto300% S
.Qua]ify "'smve results for that compound(s) wuh “‘7’",'-

- [detected If the %RSD is grossly exoeeded “(.e., >50%),
' 'r:fpmfesslonal Judgment is used to quahfy non-detects' 'th “uJ.
b.
i No quahﬁers are requxred for posmve results in the linear portion- of
' thecurve. - 4 o .;\\
ii. Quahfy posmve results outside of the linear pomon of the curve wrth
(‘]’” .

iii. No‘qualiﬁers are needed for volatile target compounds that were not
detected. If the %RSD ‘is grossly exceeded (i.e., >50%,
professlonal judgment is used to quahfy non-detects with “UJ ”

c. If the low end of the curve is outsxde of the hneanty criteria:

i No quahﬁers are required for positive results in the linear portion of
the curve. : \

- i Qualify low level positive results in the area of non-linearity - with
X3 J?’. i

iii. No .qualiﬁers are needed for volatile target compounds that were not
detected. If the %RSD is grossly exceeded (i.e., >50%),
professional judgment is used to qualify non-detects with *“UJ”’.
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NOTE: If a, b or ¢ options are used, a description of the process must be clearly
stated in the data revrew narrative. _ ‘

3. If the laboratory has falled to provide adequate calibration mformatron, the designated
' representative should contact the. laboratory and request the necessary information. If
the mformauon ism avaxlable the reviewer must use professronal Judgment to assess

‘ _;;:the'data due to unacceptable cahbratlon cntena should be
notedmthedatarevrewnanauve. BT

5. '. If eahbratton cntena"are',exceeded this should be noted on the ORDAS

3. 5 Contmumg ‘Cahbratlon

-Comphance requrremen ,,.for.sansfactory instrument calibration are established to ensure

that the instrument is: capable -of -producing acceptable quahtauve and quantltatwe data.
Contlnmng calibrdtion‘;establishes the 12-hour relative -response . factors on which the
.quantitations are based and checks satisfactory performance of the. mstrument on a day-to-
day basis. N

3.5.1 Acceptance Cntena

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

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

3. The percent difference (%D) between the initial calibration RRF and the continuing
" cahbratlon RRF must be w1thm + 25.0%.

3.5.2 Revtew Items
Review Items Form VII VOA and chromatograms
. 3.5.3 Evaluaaon Procedure

1. Verify that the continuing cahbratlon was run at the required frequency and that the
continuing calibration was compared to the correct initial calibration.
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2. Evaluate the continuing calibration RRF for all volatile target compounds and system
monitoring compounds '

3. Evaluate the %DQ Stweer
" .oneor more com‘ '

Verify. that all volaule compounds and system momtormg compounds meet

_-'the RRF speclﬁcahons

- cofipo -
mammum?‘f%D*cntena. Contractua]ly they must: ‘meet ‘aminimum RRF

20.01; however, for data review purposes,: the'“greater than or

- equal'to'b.O'S cntenon is apphed to all volaule compounds

|mua1 cahbratlon.RRF and contmumg cahbrauon RRF for

: Veufythat is w1thm + 25. 0% for all volaule-target compounds and
 System>monitoring’ ‘compounds.” Note those compounds which have a %D

outside:the5:25.0% -criterion, . The contractual criteria for an acceptable
contmmng.calibrauon speclﬁes that up to any, 2 volatile target compounds

‘may ‘fail-to meet ‘minimum RRF or maximum %D as-long. as they have

RRFsthatamgrmterthanorequaltoOOlO and- %D of less than or equal
to 40.0%. - For data review purposes, however, all compounds must be
conmdered for qualification when the %D exceeds the + 25:0% criterion.

3.54 Actlon

1.

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

a.

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

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

RRF is greater than or equal to 0.05, no qualification of non-detected
volatile target compounds is necessary. If the %D is grossly exceeded
(>50%), professional judgment may be used to quahfy non-detects with
(‘UJ’)

If the continuing calibration RREF is less than 0.05, qualify positive results
that have acceptable mass spectral identifications with ‘L’ or use
professional judgment and include justification for not qualifying the data in
the data review narrative. '
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d. If the connnumg calibration RRF is less than 0.05, qualify. non-detected
volanle target compounds as unusable, *“R”’.

2. If the laboratory has fmled to provide adequate calibration mformatlon, the designated
" representative should o_ontaet the laboratory and request the necessary information. If
the information is 1i ) ’vatlable, the revrewer must use professronal judgment to assess
the data. ; . .

3. The potennal weffeé’t's?"‘ n*the- data due to unacceptable ealtbranon cntena should be
notedmthedata _ narranve , B R

4, If eahbrauon cntena ' exoeeded thrs should be noted in the ORDAS

136 Blanks

The purpose ‘of “1abor; .
maghitude of oontammatl . tmg from laboxatory (or field) actmtles “The criteria for
evaluation of blanks: applyAﬁo any ‘blank associated with the samples:(e.g:; methods blanks,
instrument. blanks;: trip-blanks; ‘and. equipment blanks). If problems w1th any blank exist,
all associated data must: be earefu]ly evaluated to determine whether. or not there is an
inherent variability in- the data ‘or. 1f the problem is an 1solated occurrenoe not affecung
- other data. -

3. 6 1 Acceptance Critena
1. No contammants should be found in the blanks:

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

3. The method blank must be analyzed on each GC/MS system used to analyze samples
- for each type of analysis, i.e., unheated purge (water and medium level s01l) and
heated purge (low level soil). ;

4. An instrument blank should be analyzed after any sample that has exceeded the initial

calibration range for any given compound to check that the blank is free of
~ interference and the system is not contaminated.

3.6. 2 Review Items

Form I VOA, Form IV VOA and chromatograms
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3.6.3 Evaluation Procedures

1. Review the results of all associated blanks on the forms and chromatograms to evaluate
the presence of target and non-target compounds in the blanks.

2. Verify that a- method blank analysrs has been reported per matnx per eonoentratlon
level for each 12-hour tlme penod on each GC/MS system:-used -to: analyze volatile
samples. The reviewer ‘can’use the Method Blank Summary (Form IV VOA) to
1denufy the samplec assoclated w1th each method blank. )

3. Venfy that the mstrument blank analysrs has been performed followmg any sample
- analysis where a target analyfe(S) is reported at high concentratlon(s) ey

73 64 Action -

If the appropnate blanks werew analyzed with the frequency descnbed _‘1n ‘Criteria 2, 3

and 4, then the data- ‘reviewer should use professronal Judgment to’ determine if the
-associated .sample data should. be quahﬁed The reviewer may fieed. to obtain additional
" information from the laboratory The srtuauon should be noted for TPO actlon on the-

ORDAS form.’

Action regarding unsuitable blank results depends on the cxrcumstances and origin of the
blank. - Positive sample results should be reported and qualified ““B”, if the concentration
of the compound in the sample is less than or equal to 10 times (10x) the amount in any
blank for the common volatile laboratory contaminants (methylene chloride, acetone, and 2-
butanone), or S times (5x) the amount for other volatile target compounds. ' In situations
where more than one blank is associated with a given sample, qualification should be based
_upon a comparison with the blank having the highest concentration of a contammant The
results must not be corrected by subtracting any blank value.

For qualification purposes, consider all blanks in a case assoc1ated with all samples.

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

qualified..
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Specific actions are as follows: -

L

If a volatile compound is found in a blank but pot found in the sample, no action is
taken. If the oontammants found are volatile target compounds (or interfering non-
target compounds) ; at slgmﬁmnt concentrations above the CRQL, then this should be

’noted for TPO achon in the ORDAS

Any 'yolatile oompo e.tected' in the sample (other than the common volatile
laboratory contammants),xhat was also detected in any associated blank is qualified
“B’’, when  the sample ‘concentration is less -than five times- (5x) ‘the blank

concentration. For- -common -volatile laboratory contammants, the results are qualified

“B’’, when the sample. eoncentranon is less than lO nmes (le) the blank
ooncentratron ‘ . A '

The reviewer should note that blanks may not mvolve the same wetghts volumes, or
dilution factors " as’ ‘the assoctated samples. - These factors must be taken into
consideration when. applyxng the “‘5x°* and *‘10x*’ criteria, such that a companson of
the total amount of oontammatron is actually made., B S

Addmonally there may be msmnces where little or no oonmmnatlon was - present in
the associated blanks,” but qualification of the sample is deemed. necessary. If the
reviewer determines that the contamination is from a source other than the sample,
he/she should qualify the data. .Contamination introduced through dﬂuhon water is one
example. Although it is not always possible to determme, instances of this occurring
can be detected when contaminants are found in the diluted sample result but.are
absent in the undiluted sample result.. Since.both.results are not routinely reported, it

) may be 1mpossrble to verify this source of contammatlon ‘

It gross contamination exists (.e., saturated peaks by GC/MS), all affected compounds

in the associated samples should be qualified as unusable (R) due to interference. This
should be noted for TPO action in the ORDAS if the contammatron is suspected of

having an effect on the sample results

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

The same consideration given to the target compounds should also be given to
Tentatively Identified Compounds (TICs), which are found in both the sample and
associated blank(s). (See¢ VOA Section XIII for TIC guidance.)
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If an instrument blank was not analyzed following a sample analysis which contained
an analyte(s) at high concentration(s), sample analysis results after the high

concentration sample must be evaluated for carryover. Professional judgment should
be used to ‘determine if instrument cross-contamination has affected any positive

-.compound 1denuﬁeauon(s) If instrument cross-contamination 1s suggested then this
‘'should be noted for TPO action if the cross-contamination’is susj
effect on the sample results. Sample results ‘which are posmb ‘

ted of havmg an.
t: of carry-over.

should be ﬂagged as unusable (R)

instrument, -matrix, -or- concentration level, the 5x/10x rul
compare oontammated blanks to certain associated samples‘

‘dpposed to all samples

Column bleed (s:loxanes) may be lomhzed toa partlcularms ;

*

Methanol exhachons in the medmm “soil volaule analysxs “protocol: ean: glve rise to
contammants that are uot seen. in the low-level aqueous analyses .

'Common laboratory eontammants, such as methylene chlonde “are generally too

unpredictable to safely -assume oontarmnauon is restncted to a partlculax instrument,
matrix, or concentration level, C el

For benzene and/or toluene, the reviewer ‘may 1dentxfy that the observed laboratory
contamination is attributable to a specific, regular, and predictable process (such as
trap bleed), which results in a constant 1 or 2 ppb instrument level concentration in all
runs (both samples and blanks). In this situation, the reviewer may want to consider
and flag certain results -as tentatively identified, ‘“N’’, as opposed to ‘‘B’’, if the
sample instrument level is clearly greater than the consistént level of contamination
detected in blanks and other samples. (Thls partlcular sxtuauon supersedes the 5x/10x

" rule.)

The following are examplés of applying the blank -qualiﬁcation guidelines. Certain
circumstances may warrant deviations from these guidelines. Any deviations must be
clearly stated in the data review narrative.
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Example 1; Sample result is gmter than the Contract Requu'ed Quanutatlon Limit
(CRQL), but is less than the 5x or 10x multiple of the blank result.

;;CRQL T
:Sample’ Result K i
;.Fmal Sample Result

In the example for the “10x” rule, sample results less than 70 (or 10 x 7) i
- would be: quahfied ““B”.. In the case of the “Sx” mle sample results less
than35(or5x7)wouldbequahﬁed“B”- L '

Example 2; - Samplei ul xsless than the CRQL, andlsalsoless than the5x or 10x
multlple of the blank result R o
Blank Result 6 - .6
CRQL . 5 5
Sample Result: : 4] . 4]
Final Sample Result - 4B - 4B

Note that data are reported as 4B, indicating that the qualitative
presence is not confirmed.

E)tampie 3; Sample‘ result is greater than the 5x or 10x mult'iple‘of the blank result.

Rule
10x - X
Blank Result . 10 10
CRQL ' : 5 S
Sample Results ' 120 60
Final Sample Result ‘ 120 60

For both the ¢‘10x’’ and “5x” rules 'sample results exceeded the
adjusted blank result of 100 (or 10  { 10) and 50 (or 5 x 10),
respectively. .
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3.7 System Monitoring Compounds (Surrogate Spikes)

Laboratory performance on individual samples is established by means of spxlnng activities.
All samples are spiked with system monitoring  compounds (formerly referred to as
surrogates) prior to sample ‘purging. ~The evaluation of the: re_sults -of these system
monitoring compounds is not necessanly straightforward. ‘The sample"'tsel_f ‘may produce
effects due to such factors as interferences and high concentrations analyws Since the
effects of the sample ‘matrix are-frequently outside the control Gf2the: ”r'ai‘ory and may
present relatrvely unique problems, the evaluation and review of data &ﬁg’f;éa’sgfli n'specific

sample results is frequently _subjective and demarids analytical expenence and professmnal

several optronal approaches suggested

3 7.1 Acceptance Cntena

SETAR

1. Three system momtonng compounds (1 2-drchloroethane-d4 bromoﬂnorobenzene, and

toluene-d8) are added to all samples and - blanks : to m‘_,
.environmental samples and blank matrices. S

2. Recoveries for system momtonng compounds in volatile samples and blanks must be
thhm the limits specrﬁed in Appendix A and the SOW.

3.7.2 Review Items
Form II VOA and chromatograms.. - -

3.7.3 Evaluation Procedures

1. Check chromatograms to venfy the recovenes on the System Momtormg Compound
" Recovery Form—Form II VOA. .

2. The followmg should be determmed from the System Monitoring Compound Recovery
form(s): - _

a. - If any system momtormg compound(s) in the volatile fraction is out of
specification, there should be a reanalysis to confirm that the non-.
compliance is due to sample matrix effects rather than Iaboratory.
deficiencies.

NOTE: When there are unacceptable system monitoring compound recoveries
followed by successful analyses, the laboratories are required to report only
the successful run,
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b. The laboratory failed to perform acceptably if system monitoring compounds
are outside criteria with no evidence of re-analysis. Medium soxls must first
g be re-extmcted pnor to. re-analysxs when this occurs.

C . Venfy that 0o blanks have system momtonng compounds outsxde the

d Other- QC mformanon, such as performance of mtcrnal standards
3. 7.4 Action |
Data are qualified based on system momtonng compounds results if the recovery of any
volatile system monitoring compound is out of specification. For system monitoring
compound recoveries out of specification, the following approaches are suggested based on
a review of all data from the package, especially considering the apparent complexity of the
sample matrix. (Also, see Table M2-VOA-6, below)

1. Ifasystem momtonng compound in the volanle sample has a recovery gmter than the
upper acceptance limit:

a. Detectcd volatile target compounds are qualified *‘J*’.
b.'i Results‘i for non-detected volatile target compounds should be qualiﬁed cure

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

a. Detectcd volatile target compounds are quahﬁed “I,

b. .  For non-detected volatile target compounds, the sample quantitation limit is
qualified as approximated, ‘“UJ*’.



Procedure No.: M2-VOA

“Revision: 1

Date: 06/30/1995

Page 27 of 34

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

a. | Detected volaule compounds are quahﬁed “Lry
b. N0n-detected volaule target compounds are qualxﬁed as unusable “R”.

If two or three system momtormg compounds in the volaul " "‘sample ave recovenes
outsxde acceptance lmuts ‘refer to Table M2-VOA—6 o ‘

. In the special ‘case of a blank analysxs with system monitoring’’ compounds out of

- specification, the reviewer must glve special consideration to-the vahdxty of associated
sample data. ' The basic concern is whether the blank problems ‘Teprésent an isolated
* problem with the blank alone, or whether there is a fundamental: ‘problem with the
‘analytical process. For example, if one or more samples in the batch' show acceptable
'system monitoring compound recoveries, the reviewer may. “chooseto"consider the
blank problem to be an isolated occurrence. However, even ifthis’ Judgment allows
some use of the affectéd data, analytical problems should be:noted- for:TPO action on

'the ORDAS. Also note if there are potential contractual problerns; associated with the

lack of mnalysxs of samples that were out of specification, ~* j='f:: ;._i _

. Whenever possible, potenttal effects of the data resulung from system momtonng
recoveries not meeting the adv1sory limits should be noted in the data revxew narrauve

Posmve results for compounds already flagged for blank contammauon, “B” will not
need a separate flag for system monitoring compound recoveries. However, these
_situations should be addressed in the data review narrative and the support
documentatmn ~ :

Table M2-VOA-6 .
QUALIFICATION OF VOLATILE ANALYTES BASED ON SYSTEM
MONITORING COMPOUND RECOVERIES :

1 or more 1 2or3 ~2o0r3 2or3 T
" < 10% ‘| High/Low | High/Low All Low *All High

Detected . L ) 1| L K
Analytes ' : :
Non-Detected R 10} Ul UL None
Analytes : '

8. When dilutions are performed which prevent detection of system monitoring
compounds, the data review narrative and support documentation should indicate that

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

.When the reanalysxs ,f a sample is wrthm the system momtonng eompound recovery
criteria, the laboratory is required to provide only data for the acceptable analysis. If
both séts of data are provided, and if a compound was detected in the initial analysis
.but not in-the reanalysxs, then the positive result should be reported (provided the
compound is not a demonstrated laboratory contaminant). The reported result should
be ﬂagged as esumated (J), due to pOSSlble @ple mhomogenerty

5

3 8 Matrrx Sprke/Matrlx"Splke Dupheate

Ly

Data for matnx sprkelmatnx sprke dupheates (MS/MSD) are generated to deterrmne long-

term precision and accuracy . of -the -analytical method on .various : matrices and to
demonstrate acceptable oompound recovery by the laboratory at the time of sample

analysis. These data alope cannot be used to evaluate the precision and accuracy of

individual samples. However, when exercising professional Judgment, this data should be

used in conjunction wrth other avarlable QC information. L ..l .

~.

3.8.1 Acceptance-ICntena

1. Matrix spike (MS) and matrix spike duplicate (MSD) samples are analyzed at a
frequency of one MS and MSD per 20 samples of s1m11ar matrix.

2. Spike recoveries should be wrthm the advrsory limits provrded on Form I VOA—l and
VOA-2.

3. Relative percent difference (RPD) between MS and MSD recoveries must be wrthm'
the advrsory limits provrded on Form III VOA-1 and VOA-2. :

3.8.2 Review Items
' Form II VOA-I and VOA-2, chromatograms.
3.8.3 Evaluation Procedures

1. Venfy that MS and MSD samples were analyzed at.the reqmred frequency and that
results are provided for each sample matrix.
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Inspect results for the MS/MSD Recovery on Form III VOA-1 and VOA-2 and verify
that the results for recovery and RPD are W1thm the advisory limits.

Check that the matnx splke recoveries and RPDs were ealculated correctly

' Compare %RSD results of non-splked oompounds betwem the ongmal result MS, and
- MSD

3. 8 4 Actwn

1.

" No action is taken on MS/MSD data alone. However, using ‘informed professional

judgment, the data reviewer may use the MS-and MSD results in conjunction with

: other QC cntena to deternune the need for some quahﬁcauon of the data.

The data reviewer should ﬁrst try to deterrmne to what extent the results of . the

'MS/MSD affect the associated data. This determination should be made with regard to.
the MS/MSD sample 1tself as well as speclﬁc analytes for all samples associated- with

- the MS/MSD.

In those mstances where it can be deterrmned that the results of the MS/MSD affect

“only the sample spiked, then qualification should be limited to thls -sample alone.

However, it may be determined through the MS/MSD results that a laboratory is
having a systematic problem in the analysis of one or more analytes, whxch affects all

“associated samples.

The reviewer must use professmnal judgment to determine the need for quahﬁcatlon of

~ positive results of non-spiked compounds.

When non—spxked compounds are present in either the MS-or MSD results, a table i in
the data review narrative is constructed showing original (unspiked) sample results for
non-spiked compounds, non-spiked compounds present in the MS and MSD and the

calculated %RSD.

NOTE: If a field blank was used for the MS/MSD, a statement to that effect must be
1ncluded on the ORDAS and noted for the TPO.

3.9 Internal Standards

- Internal Standards (IS) performance criteria ensures that GC/MS sensitivity and response

are stable during each analysis.
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3.9.1 _Acceptance Criteria

. l Internal standard area counts must not vary by more than a factor of two (-50% to
'+100%) from the assoclated cahbratron standard K

2. ,The retention’ ume of the internal standard must not vary more than +30 seoonds from
the retenuon nme of the associated cahbrauon standard.

3. 9 2 Data Requlrements and Data Retneval

Form VII VOA and chromatograms
3.9. 3 Evaluatwn Procedures

1. Check the mtemal standard retention times and areas reported on the Internal Standard
Area Summary (Form VIII VOA) .

2. | Verify that all retentron trmes and IS areas are wrthm cntena.

3 If there are two analyses for a partrcular fraction, the revrewer must determme whrch
| are the best data to report. Consrderatlons should mclude '

a. Magmtude and dlrectlon of the IS area shift.
b. dMa.gnitude_and direction of the IS retention time sl'nft |
c. Technical holding times. - o
d. Compaﬁson of the values of the target compodnds reported in eaeh fraction.
-C. Other QC .
- 3.9.4 Acuon |

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

a. Pos1t1ve results for compounds quanntated usmg that IS should be quahﬁed
with “J i
b. -_ Non-detected compounds quantitated using an. IS area count greater than + -

100% should be qualified ““UJ”’.
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c. . Non-detected compounds quantitated using an IS area count less than 50%
are reported as. the associated sample quanutauon limit and quahﬁed with
CCUJ’” 1 .
,d.' - If extremely low  area counts are reported, or if performance exh1b1ts a

major abrupt drop-off then a severe loss of sensitivity is indicated. Non--
.detected target compounds should then be quahﬁed as unusable, “R”,

2 Ifan IS retenuon ume vanec by more than 30 seconds
~ The chromatographxc proﬁle for that sample must be exammed to determine if any
~ false positives or negatives exist. For shifts of a large magmtu_de the reviewer may
_ consider partial or total rejection of the data for that sample fraction. - Positive results
should not need to be quahﬁed as ““R”’, if the mass spectral cntena are’ met
3. If the internal standards performance criteria are grossly exceeded ‘then tlus should be.
noted for TPO action in the ORDAS. Potential affects on the data resulting .from

unacceptable mternal standard performance should be noted in the: data review
narrative, SR .

3.10 Reported CRQLs

The obJeetlve is to ensure that the Contract Required Quantltatxon Lmuts (CRQLs) are
accurate

3.1 0.1 Acceptance Criteria B

1. The adjustment of the CRQLs must be calculated according to the correct equaticn to
account for dilution and moisture content as appropriate.

| 3.10.2 Review Items
Form I VOA and chromatograms.
3.10.3 Evaluation Procedures

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

3.10.4 Action

1. If any discrepancies are found, the laboratory may be contacted by the designated
representative to obtain additional information that could resolve any differences. If a
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discrepancy remains unresolved, the reviewer must use' professional judgment to
decide which value is the best value. Under these circumstances, the reviewer may
determine qualification of data is warranted. A description of the reasons for data
qualification and the qualification that is applied to the data should be documented in
the data review narmtrve and in the document support. - ‘

2. The reviewer must assure that any. results in error by more
identified and corrected on the sample data summary.. If laborator ".;"
not performed, the reviewer should document. his/her changes thedata . in “the

', narrative and support documentatlon Calculauon errors should also -be-noted on the

- ORDAS. -

3. Numerous or srgmﬁmnt farlures to properly eyaluate and adjust 1CRQLs should be
noted for TPO action on the: ORDAS o

311 Tentatrvely Identlfied Compounds

Chromatograpluc peaks ‘in volatile fracuon analyses that are not-target analytes, system‘
.monitoring compounds or mternal standards are potentral tentauvely 1denuﬁed eompounds

(TICS)
3.11.1 Acceptanee Cntena

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

NOTE: Since the SOW revision of October 1986, the CLP does not allow the
laboratory to report as tentatively identified compounds any target compound

which. is properly reported in another fraction. For example, late eluting
volatile target compounds should not be reported as semivolatile TICs.

3.11.2 Review Ite_ms
Form I VOA-TIC 'chromatograms.
3,11.3 A_Evaluation Procedures

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

‘The revrewer should be aware of common laboratory artrfacts/oonmmmants and therr-

sources (e.g., aldol .condensation products solvent preservattves, and mgent :
eontanunants) These may be precent in blanks and not reported as sample TICs.

ExampleS' -

ca. Common laboratory contaminants: CO, (m/z 44), srloxanes (m/z 73),

- diethy] etheér, hexane, certain'freons (1,1,2-trichloro-1,2,2-trifluoroethane or
' .-fluorotnchloromethane), and phthalates at levels less than 100 ug/L or 4000

‘ug/Kg. -

b. - - Solvent preservatrves such as. cyclohexene which is a methylene chloride
" preservative. Related by-products include cyclohexanone, cyclohexenone,”
cyclohexanol, ‘cyclohexenol, chlorocyclohexene, and chlorocyclohexanol.

c.  Aldol condensation reaction products ‘of acetone - include: 4-hydroxy-4-. .
methyl-2-pentanone, 4~methyl-2-penten-2-one, and 5 5-drmethyl-2(5H)
' furanone o :

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

Target compounds could be 1dent1ﬁed in more than one fraction. = Verify that

: quantrtatron 1s made from the proper fraction.

TIC concentration should be estimated assuming a RRF of 1.0.

3.11.4 Action

All TIC results should be qualified *‘J”’, estimated concentration, on the laboratory
Form I-TICs.’ , :

General actions related to-the review of TIC results are as follows:
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If all contractually required:péaks were not library searched and quanntated the
designated representatrve could request these data from the laboratory.

Blank Results |

Form I-TIC wmch contains sample results that are questroned by laboratory results ‘

should be flagged “‘B’* and a line drawn through these data for-emphasis (imtlaled and
dated), on the Form I-TIC that is included in the vahdauon report. ; .

To be oonsrdered questxonable, a sample TIC concentration must be wrthm 10 times
the concentration of one of the-blank results. If different volumec/welghts are used,
the total amount. of compound in the extract must be eompaned for: sample versus
- blank. . For VOA data, an instrument level comparison - 1s used -unless the
‘contamination is. ‘proven to .- originate - during . sample stozage (before
. preparation/analysis). In general, blanks analyzed within the same case, by the same
lab, ‘may be cross-apphed to erther soil or water samples extxacted or analyzed on
other. days. ' . . ‘ s A

To quesnon a sample result; only oresumpnve evrdenoe' forthe presence of the.
compound . in the blank is.necessary.  The presence of the TIC m the blank is
- suggested in any of the followmg situations: .

All blank results must be attached in the support documentauon secuon of the data
. Teview. - .

When a c_ompoundis not found in any blanks_,, but is a suspected' artifact of common
laboratory contaminant, the result may be qualified as unusable, ‘‘R’’, and a line
drawn through the result (initialed and dated) on a copy of the Form I-TIC that is
in¢luded in the validation report. :

Physical constants, such as bomng point, may be factored mto professronal Jjudgment
of TIC results. ' :

. Failure to properly evaluate and report TICs should be noted for TPO action on the
ORDAS form.
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Appendix B-1
“Validation .of Semivolatile Organic Analyte Data
Manual Level Ml

1 ,_Purpose and Apphcability

step- '\y-step mstructlons to manually vahdate the sémivolatile -
‘using the’ manual innovative. data vahdauon approach at Level -

_e_SVOA dataaobtamed ‘using the Contract Laboratory o
GLP:SOW). . Hard copy data conformmg to the CLP SOW .
: carry out the procedure ;

Data vahdated, ‘using 4 )TOCE .ure are consrdered usable for the followmg types of. -
purposes; however; :the data’;users must decide on a case-by-case basis whether the -
procedure is smtable for~the|r tended data uses. The suggested data uses’ are:

\

| o :Oversxght of acuvmes led by other parties
o« Companson to actlon levels

e, Initial site mvesugatlon -

] Contamination sources . -

2. ‘Quality Control Measures Checked .

Table M1-SVOA-1 hlghhghts the quahty control (QC) ‘indicators evaluated under this data
validation procedure.

3. Procedure

The following subsections describe for each of the QC indicators the acceptance criteria,
location and retrieval of QC data, evaluation of the QC data, actions taken in the event the
QC acceptance criteria are exceeded, and documentatxon of the QC violations in a
standardized report form.

U.S. EPA Headquarters Library
Mail code 3201
1200 Pennsylvania Avenue NW
Washington DC 20460
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o Table M1-SVOA-1 :
" QC CHECKLIST FORLEVELMI L
- CLP RAS SEMIVOLATILE ORGANICS .

-..AchonLevel Nohﬁcahon !:"'j. } = . ] X\.-: .

: Ihiﬁn'cmh&ﬁmnn

“Initial Calibraficn (SRSD) :- RN IF-CUR ol
',ConhmungCah'brahon(RRF) a ‘

Oontmumg Calibratxon (%D)

.MS/MSD (%R, RPD) . .. .

Intornal Standard Arca

FieldBlank = - | "

 Sample Paperwork - : . x . Cx - X

Holding Time o - R X

Retention Time | | o _ X , X X ‘||

Surrogate Recovery : - . X

. .

Dilution Factor o o X

Moisture Content

s | e [ ¢

Mass Spectra - . X

.

Chromatograms x 1 X

Raw Data ] _ o , X
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Reporung requirements’ for Level M1 are:

e - Hand annotate the Form I’s, including
" - Data validation qualifiers
= Sample identification number
- Samplmg lomnon B

o Prov1de a nan'atlve that mcludes
" - A statement that defines the level of the data review, i.e., Ml

- Major problems associated with analysls
o ‘ Include the followmg atbuchments
- . - List of data validation qualifiers -
- Support documenmnon mcludmg forms that support asmgmng data
- Cham of custody form ‘

3.1 Acuon Level Notlﬁeatlon

~ The purpose behmd acnon level nouﬁmtlon is to make the EPA’ Remedlal Project Ofﬁcer

(RPM) or the Site Project Officer (SPO). aware of the potential human health risk at the

- _site. In accordance with the Region Il Hazardous waste division policy,. the EPA RPM or

SPO must be promptly notified of any contaminant exceeding the established action level or

the 10-day health advisory limit. The data for contaminants exceeding the action levels

. must be validated as a top priority and reported to the RPM or SPO. Validation of the rest .
of the data may then be completed normally. .

3.1.1 Accepta'ncé Criteria

EPA’s Office of Solid Waste and Emergency' Response has established 10-day advisory
limits or the action levels for several organic compounds and elements of special health risk
concerns based on the Safe Drinking Water Act. The semivolatile organic compounds and
their 10-day health advisory limits apply only to aqueous samples and are listed in Table
M1-SVOA-2. The criteria for acuon level notification are as follows:

° The contaminant concentration must be equal to or above the established 10-
"~ day health advisory 1imits,

° Data for contaminants exceeding the action levels must be validated as a top
priority.
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° The following EPA personnel must be notified of the action level

exceedances:

- EPARPMorSPO
- EPA Section _Chiefé:

- '- .Slte Invesugatxon (SD.

- S .Enforcement

- ;~ RCRA

- 'EPA Sectlon Toxxcologlsts '
- _,Enforcgment"

= Superfund -

—~ RCRA

o The 'reméihing data validation should bé completed per normal procedures

.- Any specxal’ mstrucnons from “the- Hazardous' Waste Division should be

followed

o Records ‘should be kept of the data ré?iew, action level notification and any
follow up instructions and actions.

‘ . Table Ml-SVOA-2 .
A SEMIVOLATILE ORGANIC ANALYTES AND ACTION LEVELS
| A Action . . Action -
Compound Level* Compound Level*
" 1,3-Dichlorobenzene “ ' 8,930 1,4-Dichlorobenzene 10,700
| Pentachlorophenol 300 - : . 1 - -

I *All units are ug/l.

1
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3.1.2 Revie‘w Items

All data reqmred to perform Level M1 .validation, as detailed in the following sections are
necessary for carrying out action level notification. - The location. of the data and their

- retrieval procedures are also dlscussed below

- 3.1.3 Evaluation Procedure

. 'The evaluauon process precedmg action lcvel nouﬁmuon will pnmanly consist of
comparing the results on Form I's with the action levels presented in Table M1-SVOA-=2.
Following the 1dent1ﬁcatxon of the contaminants exceeding the action levels, focused data

validation should be performed':*umng the cntena, and procedures described in the

' appropnate sectlons below - L L

3.1. 4 Actum

The actlon rwultmg from focused data vahdauon wxll be the nouﬁmuon of actlon leveI
; exceedance to the personnel 1dent1ﬁed above in Section 3.1. 1

3.1.5 Reportmg

| Coples of Form I's can be used to lughhght the contatmnants above the actlon levels. The
findings of the focused validation can be summarized in a memorandum, and the data
qualifiers resulting: from focused validation may be written on the Form I's. The marked
up forms should be clarified: that-they represent validation of only the contaminants
exceeding the action levels, and not all data.

3.2 Evaluation of Mass Specti'a for tile DcteCted Compounds

The primary QC indicator checked in Level Ml is the mass spectra for the detected
compounds. This indicator pertains to evaluating a compound’s presence by matching its
mass spectrum with a standard (known) mass spectrum for the compound. No assessment
is made of the reported quantity of the compound or any quantitative quality control
indicators that could lend some uncertainty to the reported value.

3.2.1 Acceptance Criteria

The acceptance criteria for mass spectral matchmg are given in the CLP Functmnal
Guidelines and are as follows:

. Al] -ions present in the standard (known) spectrum at a relative intensity
. greater than 10 percent must be present in the sample mass spectrum
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¢ _ The relative intensities of the qualifying ions (those above 10 percent relative
. intensity) must be within +/-20 percent between the standard and sample
spectra, for example, an ion with a relative abundance of 50 percent in the’
standard spech'um must be present between a relauvc abundanoe of 30 and

70 percent in the sample spectrum). : e

o Ions present in the sample above 10 percent relatlve abundance must be ]
; awounted for : . N :

3. 2 2. Revww Items |

 Form I's for. each ﬁeld sample, field blanks and laboratory blanks mcluded_ 'a- ‘
Delivery- Group (SDG) are necessary to compllea list-of the.detécted: compounds ‘Mass
spectra are then necessary. for each of the detected compounds in & sample ‘I‘he"reqmred .

mass spectramcludeboth the samplespectraas wellas thestandard Spel

Wlth respect to the blanks ‘it may be beneﬁclal to evaluate tbe blanks “before, thc samplc. .
mass spectra are evaluated, If a compound is found to be a common contammant, ie., it
is presént in any one of the. blanks and also in the sample, the concentration in the sample
should be evaluated with respect to the highest blank contamination using the 5 (or 10)
times criteria before proceeding with the elaborate mass spectral evaluations.~ The effort -
required for the sample mass spectral evaluation may be srgmﬁmntly reduced by

performing the blank evaluation first.- The mass spectra for the blanks; however, should be -
evaluated to ensure that the contaminants were 1dent1ﬁed properly :

,All sample Form I’s are generally lomted together in front of the data package Copres of
the Form I’s can also be found in the detailed sample data package organized by sample;

i.e., the Form I and its substantiating raw data for a sample are placed together.. The raw
data include a quantitation report and mass spectra for each detected compounds in that
sample are. A standard (known) mass spectrum, and two sample mass spectra (one
unaltered and another background-subtracted) are generally provided.. The presentation of
the mass spectra differs for different instrument manufacturers, but information necessary
for evaluating mass spectra is always provided in some form. Hands-on experience with
different brands of mass spectrometers, although not essential, can be helpful in
.interpreting the information.. o

Copies should be made of the Form I’s, preferably from the summary -data package, if
included. Otherwise, the forms can be pulled out from the raw sample data package. All
detects should then be highlighted with a marker or other convenient means. The raw data
should then be tagged for every sample for evaluating the mass spectra and the
chromatograms (reconstructed ion current profiles).
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'3.2.3 Evaluation 'of Mass Spectra

Compare the highlighted Form I's with the tapged raw sample data. Venfy that raw data
are provided for every sample, and a Form I exists for every sample represented by raw.
data. Verify on a sample-by-sample basis that mass spectra-are provided for every detected
- (highlighted) compotind reported on the Form I's. A cross: venﬁeatron should then be.
performed that all target compounds for wlnch mass spectraare rovided are
- a8 detected on Form Ps. 7 R s ; :

Mass- spectral companson routmes based on the evaluatlon cntena presented earlier
- (presence of major ions‘and their relative mtensrtles) are built into-the instrument software;
. therefore, performed automatxcally A Tisting of ions and their: ‘relative intensities is not
: produced rather ‘a-score ‘based’on’ ‘the extent of-the fit.of :all’ cntena is: produced The.
score is based on-a basis of: 100°0r" :1000-for a perfect match’ ofthe presence -of major ions
and their relative: abundarices:” «‘I‘he score is pnnted on the quantttanon report as a ““q”
value. .a score upward of 60 percent of the maximum (upward ¢ of .60 or 600) is generally
‘ consrdered acceptable for posmve 1dent1ﬁeatron for a compound e

. Visual companson of a mass spectrum mvolves lookmg for the base ion (the ‘mass fragment
with the highest intensity), the parent ion (mass fragment equal to'the molecular weight of
the compound) and other characteristic ions representing removal of one or more functional

groups (such as -CH,, -CH;-, -Cl, -OH, or a combination thereof) from theparent ion, the
base ion or other ions. The removal of functional groups is often successive and produces
a fingerprint pattern for a type of compound; i.e., straight-chain hydrocarbons produce a
characteristic envelope of mass fragments separated'by 14 mass units. Similarly, aromatic
compounds produce a pecuhar fingerprint. The base ion represents the most stable mass
fragment; therefore, it is always present. However, a parent ion often is unstable and may
not exist at all Or may exist at a low abundance or relatlve intensity.

Compare the standard (known) mass spectrum with the.background-subtracted sample
spectrum for the presence of the base, parent and other characteristic ions. Although
background-subtracted and unaltered mass spectra are generally provided, the former type
of spectra are much cleaner looking due to the subtraction of column bleed or other broad-
based interferences; therefore, better suited for comparison. Generally, the presence of
. major ions and overall matching of the fingerprint pattern between the standard and the
. sample spectra can be considered satisfactory. The companson is rather subjective, and
requires a trained-eye to deduce the information. :

Interference still may be present in a background-subtracted mass spectrum due to coeluting
 compounds (as compared to column bleed or broad-based interferences). Unless the
interfering compound is an isomer or an analog of the target compound in question, the
fingerprints produced by the target compound and the interfering compounds can be quite
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different. . Inseparable isomers reflect a limitation of the gas chromatography without any
recourse. Concentrations for such isomers may be reported either as all contribution from
one isomer or.the value may be divided equally between the two isomers. For example,
difficulties are often ‘seen in separating benzo(b)fluoranthene and benzo(k)fluoranthene by
gas chromatogxaphy : These compounds also produce similar mass spectra; therefore, it is
quite difficult to;:tell:;them . apart; Homologous compounds generally have ‘different
retenuon nmes,etherefore,gmay not be of much concern. Thus, eoelunng \eompounds do
-not pose stgmﬁeantprob 'mswhen evaluatmg themassspecua. .

.Seldom does a CLP_ laboratory meorrectly mterpret a mass’ speclmm but there is a
subjective element - to mass: spectral interpretation. While working within the CLP
guidelines, . the, laboxatones .do_have their own rfeporting practices at the limit of the
- instrument’s sedsmv:t\y; Most of the mass spectral identification problems occur near the
limit of detection; .where the dlﬁ'erenees in the relative intensities are not easily- discernible.

i d-in. evaluaung mass spectra for eompounds detected at low -

Rearrangemmts and other: sxde-mcuons often occur mslde a mass’ spectrometer These‘
phenomena produce. mass: fxagments that are not easily accountable from the structure of
the parent compound.: Whll_e it is desirable that a data validator possess the knowledge to
interpret . complex - mass specua for ‘the rouune CLP analyses, .such expertise . is

’ unnecessary. -
3.2, 4 Action

In the event the mass spectmm of a detected compound does not at all resemble the
standard spectrum or has extremely poor matching, the compound should be considered
- undetected. In this case the detected value should be changed to the CRDL for that sample
and flagged as undetected, ‘‘U.”” (NOTE: This action is in contrast to the EPA
Functional Guidelines which recommend rejection of data: It is felt that an outright
rejection of data is not justified. If the mass spectrum produced at a target- compound’s
retention time does not match the standard spectrum, a conclusion can be drawn that the
-target compound is not present and the mass spectrum may be due to something else. In
such a case the target compound should be considered as undetected and data should not be
rejected. Make sure that the target compound in question does produce a good mass
spectrum by-inspecting the standard mass spectrum from the calibration and the fit score on
the quantitation report for the daily or continuing calibration. Data for. undetected
compounds_ are usable for many purposes such as risk assessment; therefore, rejection of
data is not beneficial to a project. The conflict of improper characterization should be
brought up and recuﬁed with the laboratory.)

If there is some ev1dence of the compound’s presenee (as determined by visual matching of
the base ion, parent ion and fingerprint pattern despite a poor fit score), the compound
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should be considered tentatively i idéntified. The reported value should not be altered in this
case; however,; a data qualifier code, “N ”, should be appended to the data pomt to denote
tentative 1dent1ﬁcauon ‘

In both of the above mses, evaluatlon of addmonal mformauon such as the retentlon ume '
and frequency of detection in other field samples is warranted. . Previous site history is also
an important evaluation; however,"information essential to-perform such-an evaluation @in
‘contrast to *validation?).may:not:be easily available to a data validafor:. Nonetheless, it is
incumbent upon -a- data’; vahdator -t0 make appropnate recommendauons to the project ,
manager or the remedlal ofﬁcer pr .

,'3 2 5 Reportmg

“The most convement
- memorandum 0. | the-
question should be appended to the memorandum in support of the.conclusions.- -Also fill
out and attach. the Mass:; Spectral ‘Bvaluation Form, as depicted in- -Table M1-SVOA-3, to
the report as a' record"of :what: was ‘done.” Record the date(s) of ‘analyses; - Field sample
‘numbers. should be uansenbed from the cham-of-custody in the Sample’ Ideéntifier column.
Notations-may be placed ‘under the “MS"”’ column  for -each sample to describe the mass
‘spect:al evaluauon The followmg nomtxons are suggested .

~
~—
~o

.o X—Acceptable mass spectrum

o N—Tentatlve 1dent1ﬁcat10n Partml proof of a compound’s presence, but all
' 1dent|ﬁcatlon criteria not met.. ,

o U—No mass spectral match. Usmg professwnal Judgment the compound is
considered undetected.

. R-—No mass spectral match. Using professional judgment, the compound
data are rejected from further use..

3.3 Evaluation of Chromatograms

The purpose behind evaluating the chromatograms is to get an idea regarding potential false
negatives, and gross analytical errors. Checking for positive data as described under mass
spectral evaluation does not offer any insight into data that are not reported (i.e., reported
as nondetects). Laboratory error or gross interference from other compounds could be the
reasons for erroneous reporting. ' The gas.chromatograms or the reconstructed ion current
(RIC) profiles are the primary too! used for the false negative evaluation under Level M1.
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3. 3.1 Acceptance Cntena

There are no EPA-estabhshed criteria for evaluating chromatograms for false negatrves
The criteria used for evaluatxng chromatograms are based on good laboratory and scientific
‘pracuees, and these are not hard and fast reqmrements. "The suggested evaluatxon cntena
o . . There should not be any slgmﬁeant peaks in the ehmmatograms that are not.
. . accounted “for as’ TCLs'-or : TICs. Srgmﬁeant ;peaks -are. those- -with a
o 'rmmmumpeakherght of 10 percent ofthe closestmtemal standard :

* oy 'The chromatograms should ' 1deally have base-lme resolutlon between'
*.". . adjacent peaks. Also, there should not—be broad (unresolved) envelops in the
' chromatograms

o ,'Ihere should not be abrupt sh1ﬁs in the baselme
. .'Thereshouldnotbepeaktarhngorsharpnsemthepeakfmnts

3.3.2 Revzew Items

Chromatograms or the RIC proﬁles for each sample are necessary for the evaluation. The
'RIC profiles can be found in the front of the raw data package for each sample. -
quantitation report for each sample is also necessary to retrieve either the retention times or
information regarding scan numbers to compare with the peaks on the chromatograms.

3 3.3 Evaluation of Chromatograms

szually inspect the chromatograms for-all peaks that appear to be at least 10 percent
height of the nearest internal standard. Compare that the scan number or the retention time -
that appears on the x-axis of the RIC profile with that listed on the quantitation report for
the TCLs or the library search record for the TICs. -Make sure that all significant peaks
are accounted for , ‘ '

Also observe the RIC proﬁle for peak resolutlon between adJacent peaks. Poor peak-to-
peak resolution is indicative of degrading performance of the gas chromatographrc column.
The values obtained from a degrading system are prone to be inaccurate.” Obviously
certain isomeric or homologous compounds are difficult to separate. But generally, there
should be at least 90 percent valley between the neighboring peaks.
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Inspect the RIC profile for broad, unresolved envelops. These are generally indicative of
outside - interference ‘from a series of homologous compounds such as straight-chain
hydrocarbons. Especially, assess the interference with the internal standards and surrogates
- under the envelop using the expected area counts. The standard values that are far from
the expected values may be mdmtrve of potent:al problems w1th the TCL detectron or
quanuﬁcatron o § L . : - .
TInspect the RIC proﬁle for abrupt shifts in the baselme Such shlfts are. mdwauve of
problems with: instriment - sensitivity or. leakage in the system The area counts obtained
from shifted baselme are maccurate or even the detection of a TCL at low eoncentratron

maybemrssed

‘Rapid peak nsmg ‘or’ peak tarhng mdmte problems' wrth the gas chromatographlc oolumn,
' such as depleted stationary’ phase. on the column, decomposition of thé stationary phase or
~ creation of active sites.: Agam, a vrsual mspectron of the RIC proﬁle w111 yleld mformatlon

on theshapeofthe:peak.
. 3.34 Action

Professional drscreuon must be used when evaluatmg and quahfymg data based on the
chromatographic evaluations. ‘An experienced chemist can.generally infer- the magnitude
“and the frequency of the problem from the RIC profile. If the problemappears to be
systematic, “then it should be brought to the ‘laboratories attention. and - resolved.
Intermittent problems may or may not require any action. The followmg guidelines are -
- suggested when acting on RIC profile. observations:

*  Any unaccounted TCL peak with area equlvalent to or greater than the
lowest reportable limit for the sample must be brought to the laboratory’s
attention and resolved. Any unaccounted non-TCL (i.e., TIC) peak with an
area equal to or greater than 10 percent area of the nearest internal standard
must also be resolved with the laboratory. - TICs with less than 10 percent
area are not required to be reported according to the CLP-RAS protocols.
In the event, the discrepancy cannot be resolved with the laboratory, the
problems should be documented and brought to the attention of the CLP-
TPO, the RPM and the SM. The data for unreported TCL or TICs may be
consxdered unusable until the problems are resolved.

.. If a peak resolutlon problem is evident for the samples, and appears to be
systematic (i.e., present in all calibration samples, QC samples, and field
samples-and increasing as the run progresses, additional QC measures such
as the continuing calibration percent difference (%D), and internal and
surrogate standard recoveries in the vicinity of the affected peaks should be
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evaluated to determine if the peak resolution problem could affect detection

or quantification. If determined so, the positive data may be qualified as

estimated, “‘J.”’ Negatxve data may also be qualified as estimated, ‘“UJ*’ if

the ability to detect at low concenuatlons is also deemed to be Jeopardxzed

bypoorrecoluuonofadjacentpeaks AT LA

° Broad envelops of homologous compounds could mterfere wrth
quantlﬁeatlon or:even: detection. - ‘If. the -interference. is. evrdent from - the
recoveries- of :the - mternal and surrogate’ standards - in the v;crm,ty of the
envelop,’ ‘associated’; compounds may .also- be interfered _with.... Using
_professional drscreuon, the positive and negative data may beconmdered as
estimated, ‘J**.and ““UJ”", respectively. .If the project. objectl\res cannot be
.met with:the: ,esumated .data, alternative -sample’ prepmuon and cleanup
procedures' ‘may need to be developed and speclﬁed '

. "stcrete shrfts the baselme in: the m1dd1e ofa run -are’, ,drcauve of
intermittent problems “If the shift is due to leakage or change in the system
pressure, the positive ‘as well as negative data'may .be eonsrdered estimated
(’)’* ‘and- “*UJ; respectively). . The problem could be, also due to-some
fluctuation in the instrument electronics which may lead to drastic changes i in
the sensitivity of the “instrument to -defect the compounds As -a note,
professional Judgment should be exercised in determmmg the severity of the
problem. For example, the magnitude of ‘a.drop in the bascline below the
zero line may-not be estimated and could be very significant. On the other
hand, a drop that yields a baseline still above zeéro can be put in a
perspective with the-original basehne and-a-general appearance of the ennre
RIC profile.

o The problems with peak symmetry are indicative of system degradation, and
should be brought to the attention of the laboratory for a corrective action.
Professional judgment should be used when and if qualifying any data due to
unsymmetrical peaks. First the problem should be defined in terms of
persistence throughout: the chromatogram and also from sample to sample.
Additionally, the shapes and area  counts for the internal and surrogate

- standards should be evaluated to see if the problem could have affected
compound detection and/or quantification. Data qualification ‘may be
uncalled for if the standard area counts are acceptable.

3.3.5 Reporting |
The Mass Spectral Evaluation Forrn (Table M1-SVOA-3) may be used to note nny brief

comments on the chromatographic evaluations. The comments may be noted against each
sample identifier. For more descriptive comments, a separate sheet may be used.
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34 ’Evaluatio,n. of Retention Times

-While not unequivocal in identifying 2 compound, the retention times are quite helpful in
confirming the presence of a detected compound. Matching .of mass spectrum and
-retention time of sample with those of a standard yields higher credibility and confidence
~ level to the detectlon inthe sample .On the other hand, not matchmg the retention time

may or may not invalidaté the’ détection. If a mass spectral match is made beyond any
doubt, poor matching ‘of the retention time may not have adverse 1mpact on the detection.
If-mass spectral matching is’ unacceptable or only partial, -and the retention times do not
match then a strong: doubt mn be cast ona eompound’s presence ‘

34. I Acceptance Criteria : '-j‘-; o

The criteria for retenuon nmes arespeclﬁed in the EPA’s functlonal gmdehnes as follows

The relatlve retenuon tunes: (RRTs) must be w1tlun +/-0 06 RRT umts of 4 ‘
the apphwble mternal standard RRT .

3.4.2 Review Items )

Quanutauon reports for the sample and continuing mhbratlon are reqmred for the
evaluation. These are located in the raw data for samples and standards. A copy of the
continuing calibration quanutatlon reports may be made or the reports pulled out from the
raw data to facilitate a comparison with the sample-quantitation reports... :

- 3.4.3 Evaluationof Retention Times
_For the detected componnds, determine the relative retention time for the compounds by
dividing their retention times with the retention time of their associated internal standard in

the samples as well as in the -applicable continuing (or initial) cahbratlons The sample
RRTs must fall in range of standard RRT +/- 0. 06 units. '

3.4.4 Action

- Action for retention time evaluation requires professional discretion. Action taken must be
based on other data such as mass spectra and not on retention times alone. The following
actions are suggested for several potentlal situations.

o Acceptable matchmg of the mass spectra and the RRTs--No actxonv
suggested

WDCR656/027.51
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o Acceptable matching of the mass spectra but poor matching of the RRTs--No
action suggested, but.the cause of retention time shift may be investigated.
Check to see if similar discrepancies are observed in other parts of the
'chromatogram ‘Often high concentration of a compound will cause shifts in
the ‘retention times for other compounds ‘in the nearby eluting reglon, but
shifts in retention times- in other areas may not be.observed. Shifts- all
through. the chromatogram may be indicative of an erratic system, such as
flow rate ﬂuctuauons, poor. temperature regulauon, restriction or lmkage in
the system . There are likely chances. that the’ sample values in- such
conditions may be inaccurate. Posmve data may be quahﬁed as estlmated
“I, 1fdeemedessent1a1 N L S -
345 Reportmg ' o : .'-_ g :-'; \ ,_,”- o
The form presented earher in Table Ml-SVOA-S may be used to reoord any problems in
the RRT matching. For the detected compounds in each sample, the ¢alculated RRTs may
. be recorded under the “RT"’ column A data qualifier code may be added to the values.
exceeding 0.06 RRT and requiring quahﬁcauon, such as ¢‘0.15)",.for a- compound with a
dxfference of 0.15 RRT units and where a professronal Judgment to esumate the data is
3.5 Evaluation of Blanks o i
Laboratory ‘blanks and field blanks have a profound impact on false positives reported in
samples; i.e., compounds reported as positive detects but not originating from the samples
themselves. Cross contamination from the sampling equipment, incidental contamination
from the field conditions or contamination from the laboratory equipment or general
environmental are likely sources of false positives in the samples.

3.5.1 AcceptanCe Criteﬁa |

Criteria for blank evaluatron are specxﬁed in the EPA’s Functional Guldelmes In addition,
Region III has some additional requirements modifying the guidance. The .acceptance
criteria for blanks apply equally to any type of blanks associated with either sampling or
analysis, such as trip blanks, rinsate blanks, field or bottle blanks, laboratory method
. blanks. While there ‘are several criteria for evaluating the blanks, the only criterion
applicable to-Level M1 is the companson of the blank and sample concentrations. This
criterion is as follows:

For' common contaminants, such as the phthalate esters, the sample
concentration must be minimally 10 times the blank concentration to be
considered a positive: detect. - Other contaminants must be present in the '
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sample at or above 5 times the blank concentration before they can be
considered slgmﬁcant detects. The blank with the highest concentration’
‘must be used (this is, if the laboratory blank has the highest concentration of -
naphthalene, and the equipment rinsate blank has the highest concentration
of 2-nitroaniline, both of these blanks must be used to qualify the respecnve
contammants) '

3 5 2 Review Items

Data requirements and data retneval prooedures for blanks are the same as those for the
field samples because the blanks as well-as field samples are validated similarly.. Form I’s,
inass spectra, chromatograms, quantrtatxon reports etc., are essentral for perfomung a
vahdatron of the ‘blanks ﬁrst ~ co

353 BlankEvaIuatwn Procedure o

'Vahdate the blanks same as the ﬁeld samples Detalled vahdauon procedures are descnbed
above under appropriate ‘sections. Use the validated blank' results for a companson with
the sample results. ‘Make certain that the samples and blanks are evaluated on the same
basis of sample wexght or volume, dilution factors, moisture. content, etc. Use the.5 (or
10) times the lughest blank eoncentmhons for quahfymg the sample data.

3.5.4 Action

If the sample concentrations- do- not meet the: criteria-of 5 (or. 10). times the blank
concentration, the sample results should be considered essentially undetected (or as not
detected substantially above the levels reported in the blanks); therefore, flagged ‘B’’ in
accordance with the Reglon I data validation guidelines. - ,

3.5.5 Reporting

Form. I s may be used to wnte the ‘B’ data qualifier for the data not meeting the blank
criteria.

3.6 Sample Paperwork

The purpose for evaluating the sample paperwork is to determine that the samples being
validated are indeed the ones taken from the site, and have not been tampered with.
Accurate sample identity is of paramount importance in substantiating the sample data.
Without unequivocal sample identity and chain-of-custody procedures, the sample data may
not be defensible or enforceable
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Under the current CLP contracts, the original paperwork-(i.e., the purge package or the
administrative record) is included in the data package from the laboratory. It is assumed
that the data validator is not privy to the original paperwork; therefore, the evaluation
criteria and procedures described below apply only to the documents that are generally
included in the data validation package. These documents are the cham-of-custody forms
and Reglon o Smppmg Record. - . ,

3.6.1 Acceptance Cntena

Criteria for acceptabxhty or authenuclty of the sampling paperwork dociument control and
cham-of-custody have been established by the National Enforcement Investigations Center
(NEIC), in support of the CLP. Overall criteria-are too numerous and subJectlve to be
d1scussed here, but the cntena that apply to data validation are:. _

L The cham-of-custody form should be properly and completely ﬁlled out
‘ including- the sampler signatures, date and time of samplmg, sampling station

' identification, analyses requested, traffic numbem, tag numbers, etc. These .

data are mlmmally requued to conﬁrm the authenuclty of the. samplc and its

data; . . ‘ '

o . The cham—of-custody must be mamtamed at all tlmes The custody transfers
between dlfferent partxes must be s1gned and dated

3.6.2 Review Items

A copy of the cham-of-custody form originated in the field and that returned from the
laboratory with the data are essential to confirm the identity of the samples. In addition,
the Region III Shipping Record is essential to identify the field QC samples. The chain-of-
custody and Shipping Record are generally located in front of the data package.

3.6.3 Evaluation Procedure

Ensure that the chain-of-custody form was signed and dated by the samplers, and a time
and date were entered for sample collection. The laboratory copy of the chain-of-custody
must have the signature of the laboratory sample custodian. Any errors on the form should
have been crossed out with a single line through the entry. Verify that all collected
samples have unique station identification, traffic numbers and sample tag numbers.
Ensure that the Region JII Shipping Record correctly reflects the information on the chain-
of-custody. '
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3.6.4 Action

The action to be taken in qualifying the data is. highly dependmt on the nature of the
problem. Some errors in paperwork are practically unavoidable in real situations. An
effort should be made to reconcile the differences by cross checking the fiéld notebooks
against the sampling paperwork. . Oomsxonally, the samplers may forget t6 sign-the chain-
of-custody; however, the field notebooks may ‘amply describe :the ‘sampling event.
Problems are also’ inevitable in noting or cross-referencmg sample tag numbers and traffic
numbers. - Generally, there are several alternate ‘sources of. mformauon to substantiate or
‘refute the problem '

3. 6 5 Reporting -y
_'Any dlscxepancxes found in the paperwork must be unmedxately brought o the attention of:
the EPA RPM. Clwly define the problems in a miemorandum to the responsxble parties.

_ Attach marked coples of the chain-of-custody forms to substanuate the ﬁndmgs o
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Appendix B-2
Vahdatlon of Semivolatile Organic Analyte Data
| Manual Level M2

1. Purpose and Apphcability

Thrs procedure provrdes step-by-step mstrucuons to manually validate the semivolatile
organic analyte (SVOA) data using the manual innovative data validation approachat Level
;MZ This approach focuses on the use of information contained on the CLP forms and a
review of chromatograms as summarized in Table M2-SVOA-1. The procedures are based
on modlﬁcatrons to Reglons lII’s Natlonal Funcuonal Guxdelmes for Orgamc Data Rcvxew ;

The procedure is. apphceble to the SVOA data obtaxned usmg the Contract I,aboratory
Program Statement of Work .(CLP: SOW). - Hard copy data conforming to the- 1990 CLP
SOWspecrﬁcauonsareessenualmordertowryouttheprocedure . .,_.7 o

Data validated usmg thls procedurc are: consldered usable for the followmg types of-'

purposes; - however, the data users must decide on a case-by-case basis whether _the

proccdure is surtablc for their mtended data -uses. The suggested data uses are: _
o Oversxght of actlvmes led by other partles '

o Companson to action levels

o Initial site investigation

°  Contamination sources .

.« Nature and extent of cdntamtnation

° Preliminary risk assessment

LI Risk a‘ssessmedt with known high. levels of toxics

o Feasibility study .
°  Preliminary design
o Treatab_ility study

*  Initial cleanup verification



.. TableM2-SVOA-l. .
QC CHECKLIST FOR LEVEL M2 - =
CLP RAS SEMIVOLATILE ORGANICS .

'

i Action Level Notliﬁcation' .

i
' ' QCMEASURES" """
— : .
|
i

Instmmen w 1t Tune o

| Initial Calibration (RRF) -/

| Initial Calibration (%RSD) ~
1

Continving Calibration (%D) . . : .-

;abor;mrynlmk L

|f MsmusD (%R, RPD) .

H Internal Standard Area

| Field Blank

Saniple Paperwork -

Holding Time

Retention Time

{| Surrogate Recovery

Dilution Factor

Moisture Content

Mass Spectra

Chromzitograms

Raw Data
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2. Quahty Control Measures Checked

Table M2-SVOA-1 hxghhghts the quahty control (QC) indicators. evalnated ‘under tlus data
validation procedure. ‘ :

3. Procedure

The followxng subsecuons descnbe for each of the QC mdmtors the aecepmnce cntena,
. location and retrieval of QC data, evaluation of the QC data; actions taken in the event the

QC acceptance cntena are exceeded, ‘and documenmuon of the QC violations in: a
standardxzed report form : : .

The sem1volat11e data requxrements to be checked'are hsted below

3.1  Action Level Nouﬁmuon oL |

3‘.'24'.' Techmwl Holdmg Times (ccs Contractual holdmg times only) -

3.3 GC/MS Instrument Perfonnance Check (CCS)

34 ’ Initial Cahbratlon (CCS) :

35 ~Cont1nu1ng Calibration (CCS)

3.6 Blanks (CCS)

3.7 Surrogate Spikes (CCS)

3.8 Matrix Spikes/Matrix Spike Duplicates

3.9  Internal Standards (CCS)

3.10 Reported Contxact Requxred Quantitation Limits (CRQLs)

3.11 Tentatlvely Identified Compounds
Two forms have been developed to assist in the performance and documentahon of
implementing Level M2. The first form, M2-SVOA-QUAL, summarizes holding time,
calibrations, blanks, surrogates, and internal standards. The second form, M2-SVOA-SPK,

summarizes surrogate and matrix spike quality control checks. These forms appear on the
following pages as Table M2-SVOA-2: and Table M2-SVOA-3.
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Reporting requirements for Level M2 are as follows:

-~ List,of data validation qualifjers -

Hand annotate the Form Is, including
- Data validation qualifiers .
- Sample identification number

- Sampling lomﬁon

= Provrde a nanatrve that mcludes
o ~ - A statement that defines the level of the data.revrew, ie., M2~

- Ma]or and minor problems associated with the analysls
- Highhght issues that may have affected detectron Limits

Include the followmg attachments )

- Support documentauon mcludmg forms that support assrgmng data -

- Cham of custody form

< . .Samples affected by eahbratron should be hsted on the appropnateﬁ
- . calibration forms = - _

_The data quahﬁers assrgned in. thrs revrew are as follows

e

Codes Relatmg To ‘Identtﬁmtr,on ,(Conﬁdene_e eoneermng | presenee ;Ql‘\ absence of

compounds) -

U

(NO CODE)

B.

N

= Not detected. The associated number mdrcates approxrmate sample
‘ concentratron necessary to-be detected.

= Conﬁrmed identification.

= Not dewcted substantrally above the level reported in laboratory or field
blanks.

= '.Unrehable result Analyte may or may not be present in the sample.
= Supportrng data necessary to conﬁrm result. -

= Tentatrve 1dentrﬁcatron Consrder present. Special methods may be
needed to conﬁrm its presence or absence in future sampling efforts.

Codes Related To Quantrtatron (can be used for both -positive results and sample
- quantitation limits):

J

‘= Analyte present. Reported value may not be accurate or precise.
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Table M2-SVOA-2. SVOA Qualifier Summary (Calibrations, Blanks, Holding Time, Surrogates, Internal Standards)

Analysis . S -~ Standads: (<,>)
Dale{:): . Hold —
S o o;’:“;y. - Surrogate - Internal @S)

Anal Within Sample j 3 - )

12 Hours of dentifier: Exlanl 1 | 2345|678 1]2]3]a]s]|e
Tune? - —

—Yes No - Y : : - ' . . : :

_1.3-Dichlorobenzene (BN) . !
_L4-Dichlorobenzene PEN) = s
|_1,2-Dichlorobenzene (BN) - P
[ 2:-Methylphenol (A) - 1

*-oxybis ropane (BN)

|_4-Mcthylpheno! __(A)

|_N-Nijtroso-di- amine BN(#)

| Hexachloroethane (BN) .

|_Nitrobenzene S {BN)

|_Isophorone_ (BN)

2-Nitrophepol (AY™) .

|_2.4-Dimethyiphenol ‘ {A) . I
bis oroethoxy)methane BN) | : ) S
_2.4-Dichloroohenol (A) - - i #
1,2,4-Trichlorobenzene __(BN) 2
[ Naphthalene ‘ (BN)

4-Chloroaniline ) (BN)

Hexachlorobutadijepe (BNY(*)

'4-Chloro-3-methylphenol (AN

|_2-Methylgaphthalene (BN}

| Hexachlorocyclopentadiene - (BNY(#)

2.4.6-Tdchlorophenot : (AY*)

" 2.4,5-Trichlorophenol (A)

2-Chloronaphthalene _(BN)
1 _2-Nitroaniline ’ (BN) I
|_Dimethyiphthalate - (BN) S
Acenaphthylene (BN) #
2 6-Dinitrotoluene {BN) 3
3-Nitroaniline (BN)

Acepaphthene : {("Y(BN)

2.4-Dinitrophenol . (AY(H) .

4-Nitrophenol (AXH)
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SDG No.:

Data'Reviewer:

Site:

" Table M2-SVOA-2
(contd.)

- Time:
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: Revision: |
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Bl

1)

W

PN )

Wh Wy W

_Benzo(Mivoranthene (BN

___(BNY(*)

. 1 Indepo(l.2.3-cpvrene BN

o B N ™

jbe; a ene

Benzo(g h ilperylene (BN)

TICs Reported In Blank(s):.

cho}ted as:

(uglke, pg/LY
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Site: ‘ ;

Table M2-SVOA-3. SVOA Soil Surrogate and Matrix Spike Quality Control Summary
mw

. Soil Sumgie Reéoveries %R
. Sample Mdentifier: st | s $3. sé - | ss S6 s7 | s8
| (Acceptance Range, %R): | 23-120 | 30115 | 18137 | 24113 | 25121 | 19122 | 20130 | 20130 | Qualifiers (49

0

51 = Nmobemds s2= Muomb.phenyl, = terphenyl-d14,S4 = phenoldS, S5 = 2-fluorophénol, S§ =.2,4,6-tribromopheaol, §7 = 2- < -
chlomhml-«.SS - l.Z-dlchlombeM, , S T - g »

' MM_S' D Data Summary-

" SPCC () | Matrix Spike, Recovery, | Matrix Spike Duplicate; | _ MSMSD _
A - Y o ) I I %R _- Recovery, %R Precision, RPD .
Spike Compound:  Aromatic (AR) | * Range Actusl | Range | Actual | Range | Actual | Q“(ihffm
soiL smuzs . ' , '
Phenol ' 26-90 ' 26-90 - 35
'2-Chlomphénol A '25-102 | 25-102 50
1,4-Dichlorobenzene 28-104 . 28-104 27
N-Nitroso-di-n-propylamine ’ 41-126 41-126 : ' 38
| 1,2,4Trichlorobenzene : 38-107 38-107 : 23
4-Chloro-3-methyiphenol | 26103 26-103 33
Acenaphthene : 337 ' 31-137 19
4-Nitrophenol ' u-nea |- . 1-114 . 50
1 2.4-Dinitrotoluene 28-89 28-89 _ 47
Pentachlorophenot 17-109 _ 17-109 47
Pyrene ' '35-142 35-142 ' 36



Case No.: ' Procedure No.: M2-SVOA

. SDG No.: . ' - Revision: 1
_Data Reviewer: ' . Date: 06/30/1995
Site: : - "

Table M2-SVOA-3. SVOA Aqueons Surrogate and Matrix Spike Quality Control Summary

“Sarrogate Data Summary
. ' Aqueous Sample Recoveries, TR ' . .. T
SupleMenifier: | st | s2 | s3 | sa | ss | s 57 8 S
(Acceptance Range, %R): | 35-114 | 43-116° | 33141 | 10110 | 21-110 | 10123 | 33-110 | ‘t6-110 | Qualifiers (+7)
2. .
3,
Ls.
6. ) .
A :
8. a .
9. " \ 5 -
10. - T B :

51 = Nitrobenzene-dS, §2 = 2-Qiorobiphes ,83 =t ‘-l::eqyl-dl'4.s4:' shenol-dS, ss z-nuomphmx,ss 2,4, 6-uibmmophcnol ST = z-
chlomphenol—d4 S8 = l,?,-dxchlonoben;ne-zl mﬁ?sumwmfsam.dmmm y

o e M::m.fm e T
Spike Compound: ~ Aromatic (AR) | Range Actual | Range .| Range ' Actual 1 +1)
AQUEOUS SAMPLES . '
Phenol 1 1210 ' 12110 | 4
'2Chlorophenol Coraas | 27123 | 40
1,4-Dichlorobenzene : 3697 |- 36.97° ‘ 28
N-Niuoso-.di-n-p@ylamine ,‘ 41-116 -' - 41-116 . . 38
1,2,4-Trichlorobenzene _ 3998 39.98 28
4-Chloro-3-methylphenol 23-97 . : 23-97 . 42
Acenaphthene - Caus | 46118 31
4-Nitrophenol 1080 10-80 _ 50
2,4-Dinitrotolucne | 2496 | 249 , 38
Pentachlorophenol ' 9-103 |l o0 ] s0 ’
Pyrene - ' 26127 26-127’ ' 3
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- K = Analyte present. - Reported value may be biased hlgh Actual value is
- expected lower. | A

L. = Analyte present.. -Reported- value may ‘be bxased low. Actual value is
" _'expectedtobehlgher

- = Not detected quanutatton limit may be maccurate or imprecise.

UL _-%_ Not detected quanntauon hm1t is probably hlgher. ‘
Other Codes | |
| Q ~="No analytical:-result. L
. = ~Resu1ts teported from d:luted analysxs
.3 1 Actmn Level Notlﬁmtton o |

. The purpose behmd action level. nohﬁmhon is to make the EPA Remed1a1 Pro_;ect Ofﬁcer
(RPM).or the Site Project Ofﬁcer (SPO) aware of the potential human health risk at the
site. In accordance with the Region Il Hazardous waste division policy, the EPA RPM or
SPO must be promptly notified of any contaminant exmdmg the established action level or

‘the 10-day health advisory limit. *The data for contaminants exceeding_the action levels
must be validated as a top priority and reported to the RPM or SPO, Vahdatlon of the rest
of the data may then be completed normally :

3.1.1 Acceptance -Criteria R

EPA’s Office of Solid Waste and Emergency Response has established 10-day advisory
limits or the action levels for several organic compounds and elements of special health risk
concerns based on the Safe Drinking Water Aét. The semivolatile organic compounds and
-their 10-day health advisory limits apply only to aqueous samples and are listed i in Table
M2-SVOA-4. The criteria for action level notification are as follows

. The contammant concentration must be equal to or above the estabhshed 10-
day health advisory limits.

° Data for contaminants exceeding the action levels must be validated as a top
priority.

e . The followmg EPA personnel ‘must be nouﬁed of the action level
. exceedances:



- EPA RPM or SPO

- EPA Section Chiefs:

i
T

- »'EPA Secuon Toxlcologlsts ‘

g 'Enforcemént

.,' 'RCRA

Enforcement

Superﬁmd
RCRA

Site Invesngatlon (SI)‘
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.. ,The remarmng data vahdauon should be completed per normal procedures

o Any speclal mstrucnons from the Hazardous Waste D1v1sron should be

followed.

° Records should be kept of the data review, action level notification and any
follow up instructions and actrons :

(I Table M2-SVOA-4 B
SEMIVOLATILE ORGANIC ANALYTES AND ACTION LEVELS

*All units are ug/l.

Aétion . . _ Action
Compound Level* Compound- ‘ Level* -
1,3-Dichlorobenzene 8,930 . 1,4-Dichlorobenzene 10,700
Pentachlorophenol 7 300 --- | - ]
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3.1.2 Review Items

All data required to perform Level M2 vahdatlon as detailed in the following sections, are
necessary for carrying out action level notification. The location of. the data and their
retneval procedures are also discussed below.

3 1.3 Evaluatwn Procedure

. 'I'he evaluatton process preeedmg action level “notification will - pnmanly consist of
comparing the results on Form I’s with the action levels presented in.Table ‘M2-SVOA-4.
Following the identification of the contaminants exceeding the action levels, focused data
validation “should be performed using the cntena and procedures descnbed in the
appropnate secuons below ~

3.1.4 Actwn

The action resultmg from focused data validation will be-the notification of action level
exeeedance to the- personnel 1dent1ﬁed above in Sectlon 3. 1 1.

3.1 5. Reportmg

Copies of Form I’s can be used to hlghhght the contaminants above the actlon levels The
findings of the focused validation' can be summarized in a memorandum, and the data
qualifiers resulting from focused validation may be written on the Form I's. ‘The marked
up forms should be clarified that they represent validation of only the contaminants
exceeding the actlon levels, and not all -data. - :

3.2 Technical Holding Times

‘The obJectxve is to ascertain the vahdlty of results based on ‘the holding tlme of the sample
from time of collection to time of sample extraction and analysis.

3.2.1 Acceptance Cntena

Technical requirements for sample ‘holding times have only been established for water
matrices. The holding times for soils (and other non-aqueous matrices such as sediments,
oily wastes, and sludge) are currently under investigation. When the results are available
they will be incorporated into the data evaluation process. Additionally, results of holding
time studies ‘will be incorporated into the data review criteria as the studies are conducted
and approved.
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The holding time criteria for water samples, as stated in the current 40 CFR Part 136
(Clean Water Act) is as follows:

For semivolatile eompounds in cooled (@ 4°C) water samples the maximum
holdmg time is 7 days from sample collection to extraction and 40 days from
sample extraction to analysxs

It is further reqmred that semlvolatde compounds in properly preserved non-aqueous
samples be extracted: w1tlnn 7 days from sample eollechon and the exlracts analyzed within
40 days from sample extracuon

3.2. 2 Revww Items

Form I SV-1 and SV-2 EPA Sample Shlppmg Log- andlor cham-of-custody
3.2.3 Evaluatwn Procedures

Technical holdmg nmes for sample extracuon are estabhshed by companng the sampling -
date on the EPA Sample Traffic Report with the dates of extraction on.Form I SV-1 and’
SV-2. To determine if the samples were analyzed within the holding time after extraction,
compare the dates of extraction on the sample extractxon sheets with the dates of analysis

on Form I SV-1 and SV-2.. ’ .

Verify that the C.0.C. iridicates that the samplesdwere' teceived intact and iced. If the
samples were not iced or there were any problems with the samples upon receipt, then
dlscrepancles in the sample cofidition could affect the data

3.2.4 Actwn

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

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

. for qualification of the compound results as blased low.
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3.  If technical holding times are grossly exceeded (greater than 2 times the required

' technical holding time), either on the first analysis or upon re-analysis, the reviewer

‘'must use professional judgment to determine the reliability of the data and the

effects of additional storage on the sample results. The reviewer may determine

that positive results or the associated quantitation limits are approximates and should

. . be qualified with “J*’ or “UJ”, respecuvely The re'yie_v;ver ‘may -determine  that
: g_‘non-detectdataareunusable(R) o S IR

4. '.Bewuse of hxmted mformauon coneermng holdmg times for non-aqueous samples
ool litis recommended that a comment in the data review narrative be mcluded to state
. ‘that aqueous holdmg times were applied. ‘ .

5. : ) Whenever possrble, the reviewer should comment on the effect of exceedmg the
. holdmg trme on the resultmg data in the data review narratlve o

6. 'A..'When contractusl andlor techmcal holding times are exceeded this should be noted
' 2_"ontheORDASform - S

7.. " The reviewer should also be aware of the ‘scenario .in whtch the laboratory has
exceeded the technical holding times, but met contractual holding times. - In this -
case, the data reviewer. should notify the Regional TPO. (where samples were
collected) and/or RSCC that slupment delays may have occurred so that the field

. problem can be- corrected.” The reviewer may pass this information on to the
Regional TPO on the ORDAs, but should explain that contractually" the laboratory
met the requirements. . .

8.  When there are other quahty control problems in conjuncuon with exceeded holding
times (such as suspected laboratory contamination), the reviewer should follow the
hierarchy of qualifiers. ‘In particular, if for any reason the reviewer doubts the
presence of a compound, the data summary should display only the ‘“B” or ‘R’
qualifier, and not the *‘L’’ qualifier. This is because no net direction of bias can be '
inferred under these condmons

3.3 GC/MS Instrument Performance Check

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

The analysis of the instrument performance check solution must be performed at the.
~ beginning of each 12-hour period during which samples or standards are analyzed. 'The

instrument performance check, decaﬂuoroMphenylphosphme (DFTPP) for sexmvolatxle
analysis, must meet the ion abundance criteria given below '

Demﬂuommphenylpnosphlne (DFI'PP) :
st ' 30.0 - 80.0%. of m/z 198-
68 ;LessthanZO% ofmlz69
69+ - Present - PR
70 - - .-.LessthanZO% ofm/z69
127 25.0-75.0% of m/z 198 -
197 .Less than 1.0% of m/z 198 -
198 Base peak, 100% relative abundance
19 5.0-9.0% of m/z198 - -
275 10.0 - 30.0% of m/z 198 .
"365 0 - »Greaterthan075%ofm/zl98 .
441 . .. . Present, but less than m/z 443 -
442 40,0 --110.0% of m/z 198
443 - '15.0 - 24.0% of m/z 442
"NOTE: - All ion: abundances must be normahzed to m/z 198 the nominal base peak

even though the ion' abundancee of m/z-442 may be up: to 110 percent that of

m/z 198

3.3.2 Review Items

Form V SV.

3.3.3 Evaluation Procedures -

1.  Compare the data presented on each GC/MS Instrument Performance Check (Form
V SV) with each mass listing submitted and ensure the following:

a. Form V SV is present and completed for each.12-hour period dunng which
- samples were analyzed.
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'b.  The appropnate number of srgmﬁcant ﬁgures has been reported {(number of

_significant figures ngen for each ion in the ion abundance criteria column)
' and that roundmg is correct. .

e “The laboratory has not made any calculatron errors.

Venfy that the jon abundance cntena were met. The criteria for m/z 68 70, 441,

- and 443arecalculated bynormahzmgtothe specified miz. -~

. ‘If possible, venfy that spectra were generated usmg appropnate background‘
" . subtraction - techniques. - Since . the  DFTPP -spectrum is - obtained - from
chromatographic’ peaks’ that should ‘be free from coelution problems, background _

-+ subtraction should -be done in accordance with the following procedure. * Three

3.34 Actwn o
1.

- ‘scans (the peak ‘apex -scan -and the - scans.immediately preceding and following the .
" apex) are aeqmred and averaged and background subtraction must be accomplrshed ;
- usmgasmglescanpnortotheeluuonofDFI‘PP SRR

Nﬂm All mstrument condmons ‘must be 1dentrcal to those used in the

© sample analysis. Background subtraction actions resultmg in spectral
- distortions for the sole purpose of méeting the contract specifications
- are contrary to the: quahty assurance obJecuves and are therefore

B "".unacceptable

~e. .

If the laboratoryA has made minor transcnpnon errors which do not significantly
affect the data the data reviewer should make the necessary corrections on a copy
of the form. :

- If the laboratory has failed to provide the correct forms or has made significant

transcription or calculation errors, the Region’s designated representative should
contact the laboratory and request corrected data. If the information is not
available, then the reviewer must use professional judgment to assess the data. The
Regional TPO should be notified by notmg the problem(s) on the ORDAS.

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

If ion abundance criteria are not met, professronal judgment may be applied to
determine to what extent the data may be utilized. Guidelines to aid in. the
application of professional judgment in evaluating ion abundance criteria are
discussed as follows:
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a.- ‘Some of the most critical factors in the DFIPP criteria are the
' non-instrument specxﬁc requirements that are also not unduly affected by the

* Jocation of the spectrum on the chromatographic proﬁle The m/z ratios for
198/199 and 442/443 are critical. These ratios are-based on the natural
abundances of carbon 12.and carbon..13 and should always be met.

_ Similarly, the relative abundances for m/z 68, 70, 197, and 441 indicate the " -

. condition of the instrument and the suitability of the resolution adjustment’

- and are. very important. Note that all of the foregoing abundanoes relate to

. adjacent ions; they are relatively insensitive to-differences in instrument

--'demgn and posmon of the spectrum on the chromatographlc proﬁle '

. b.. | "-.;For the ions at m/z: 51, 127 and 275 the actual relauve abundance is not as'
‘ : critical. - For instance, if m/z 275 has 40% relative abundance (criteria:
- 10 0-30. 0%) and other cntena are met, then the deﬁclency is minor.

€. »,;The relatlve abundance of m/z 365 is an mdmtor of smtable mstrument Zero
R adjustment ' If relative abundance for m/z 365 is zero, minimum detection
limits may be affected. On the other hand, if m/z 365 is present, but less
than the. 0.75% minimum abundance cntena, the deﬁclency is not as:
senous '

S. Declslons to use analytml data assocxated w1th DFI'PP ‘instrument performance
* checks not meeting contract requirements should be clearly noted in the data rev1ew
narrative. - N , : -2

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

3.4 Initial Calibration

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

3.4.1 Acceptance Cntena

1. Initial calibration standards containing both semivolatile target compounds and
- surrogates are analyzed at concentrations of 20, 50, 80, 120, and 160 ug/L at the
- . beginning of each analyueal sequence or as necessary if the contlnumg calibration
. -acceptance criteria are:not met. - The initial calibration (and any associated samples
-and - blanks) must- be analyzed thlun 12 hours of the assoc1ated msn'ument
performance check. A ,

2 .. Minimum Relanve Response Factor (RRF) criteria mustbegreater than or equal to
"005 ContracmalRRFcntenaarehsted-nrAppendtxA : .

3. The Percent Relahve Standard Devrauons (%RSD) for the RRFs in the uut:alA
- mhbratronmustbelessthanorequaltoi&O% o S

.3 4 2 Rev:ew Items h
Form VI SV-1 and SV-2 and. chromatograms

.3.4.3 Evaluauon Procedurcs

1.  Verify that the correct concentration of standards were used for the initial
- calibration (i.e., 20, 50,. 80, 120, and. 160 ug/L). For the eight compounds with
. higher CRQLs, only a four-point initial cahbranon is requlred @i.e., 50, 80, 120,
* and 160 ug/L). ‘
2. If any sample results were calculated using an initial calibration, verify that the
correct standard (i.e., the 50 ppb standard) was used for calculating sample results
and that the samples were analyzed within 12 hours of the associated instrument
performance check

3. Evaluate the RRFs for all semivolatile target compounds and surrogates:

Verify that all semivolatile target compounds and surrogates have RRFs that
are greater than or equal to 0.05. --If problems aré suspected with low
' response factor or compound identification, also check elution order.

NOTE: .Because historical performance data indicate poor response and/or
' erratic behavior, the semivolatile compounds listed above have no

'U.S. EPA Headquarters Library
. ~ Mail code 3201
1200 Pennsylvania Avenue NW
Washington DC 20460
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contractual maximum %RSD criteria. Contractually they must meet
a minimum RRF- criteria of 0.01; however, for data review
purposes, the ‘‘greater than or equal to 0 05” criterion is applied
to all semlvolatnle compounds. .

Semlvolatlle Ta:get Compounds Exlubltmg Poor pronse

o 2 2’-oxyb1s(1-Chloropropane)
. -4-Chloroaniline - - ~ .
 Hexachlorobutadiene . ..
. - Hexachlorocyclopentadiene
. 2-Nitroaniline . -
. Dimethylphthalate -
3-Nitroaniline S
2 4—D1mtrophenol R
..4—Nitrophenol
. Carbazole -
- Dlethylphthalate
4-Nitroaniline - - :
4 6-Dm1tro—2-methylphenol
“N-Nitrosodiphenylamine
- Di-n-butylphthalate
Butylbenzylphthalate -
3-3’-Dichlorobenzidine
bxs(2-Ethylhexyl)phthalate
Dl-n-octylphthalate

Evaluate the %RS_D for all semivolatile iafget compounds and surrogates.

Ca.

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

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

All sermvolatxle target compounds including the 19 ‘‘poor performers * listed

2

-above, W111 be quahﬁed usmg the followmg criteria:

Ifthe%RSDlsgreaterthanBOO% andtheRRFrsgmterthanorequalto

+ 0.05, qualify positive results with “J°’, and non-detected senuvolaule target .
y oompounds usmg professxonal Judgment. BT ‘

If the' RRF is less than 0.05, quahfy posmve results that have acceptable
~Mass spectral identification- with “J ” usmg professxonal Judgment and non-
-detects as unusable (R) ’ _ -

At the reviewer’ s drscretxon, a more m-depth review to mmumze the quahﬁmtmn

a. -

~ of data m ‘be aocomphshed by conmdenng the followmg

, .If any of the reqmred semwolaule compounds have a %RSD gmter than
- 30.0%; and if- eliminating either the high or the low pomt of the curve does\

not restore the %RSD to’less than or equal to 30.0%:

i. . ‘Quahfy-p‘osxtlve results for that compound(s) thh “J »

ii. Quaht'y non-detected senuvolaule target oompounds based on
professmnal judgment. ,

If the high. pomt of the curve is outside of the lmeanty criteria (e. g. due to

saturation):

i. No qualifiers are requlred for positive results in the hnear portton of
the curve. :

il. 'Quahfy posmve results out31de of the linear pomon of the curve with
6 ]’ H] o

ili. * No qualiﬁers'are needed for non-detected target compounds.

If the low end of the curve is outside of the linearity criteria:

i.  No qualifiers are required for positive results in the linear portion of
the curve. * :
il Qualify low level positive results in the area of non-lmeanty with

(‘J’!
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ili. Qualify non-detected semivolatile target compounds using
professronal Judgment ' -

If the laboratory has failed to provxde adequate cahbratton mformatlon, the

| designated representative should contact the laboratory and request the necessary

. information. - If the-information is not avatlable, the reviewer must use professronal

_Judgment to assess the data

Whenever possrble the potennal effects on the data resultmg from a faﬂure to meet‘
f,mhbrauon cntena should be noted in the data review narrative.

. cahbratron cntena are: grossly exceeded thxs should be noted for TPO actton on
: "the ORDAS

- .. When 1t 1s suspected that relauve response factors were incorrectly generated from

mrs_tdent:ﬁed peaks or .incorrect area measurements, the laboratory should be

 contacted to. requantitate these RRFs and associated sample results. . The ORDAS
- should 1dent1fy affected results and document the cause of the revrewer s susprcrons
In addmon, aCLP telephone log must be completed - o

: Posmve results for compounds flagged: for blank contarmnauon (B) will not need a

separate flag (J) in the data summary form for minimum RRF, %RSD, or %D
outside criteria. However, these situations should be -addressed in the data review
narrative and- issues pertaining to noncomphance should be documented on the
ORDAS. .

3.5 Continuing Cahbratton

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

 of the instrument on a day-to-day basis.

3.5.1 Acceptance Criteria

1.

Continuing cahbratton standards containing both target compounds and surrogates
are analyzed at the beginning of each 12-hour analyms period following the analysis

~ of the instrument performance check and pnor to the analysis of blanks and

samples.

The minimum Relative Response Factors (RRF) for semivolatile target compounds
and surrogates must be greater than or equal to 0.05.
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‘The percent difference (%D) between the initial calibration RRF and the continuing
calibration RRF must be within + 25.0% for all target compounds.

3.'5.2‘ Review ltems -

Form vl SV-l and SV-2 and ehromatograms

1.

3.

3. 5 3 Evaluaaon Procedures

Venfy that the eonunuxng eahbrauon was run at the requued frequeney and that the
eontmumg cahbrahon was compared to the correct initial mhbrauon

Evaluate the eontmumg eahbratlon RRF for all semlvolaule target compounds and
, surrogates e -~ . . o ‘ :

-

' Venfy tha1 all semlvolatxle target compounds and surrogates have RRFs ‘
} w1thm speetﬁeauons ,

Beeause lustoneal performanee data mdxeate poor response and/or erratic
behavior, the eompounds listed in Section 3.4.3. have no contractual
maximum - %D- criteria.  Contractually they must meet a minimum RRF
criterion of 0.01; however, for data review purposes, the ‘‘greater than

or equal to 0.05” cntenon is applied to all selmvolatlleeeompounds

Evaluate the %D between nuual cahbrauon RRF and contmumg cahbratlon RRF
for one or more semxvolatlle compounds. -

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

be considered for quahﬁcatxon when- the %D exceeds the + 25.0%

criterion.

3.5.4 Action

1.

The reviewer should use protessional juagment to determine if it is necessary to
- qualify the data for any semivolatile target compound. If qualification of data is
required, it should be performed using the following guidelines: :
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a. If the %D is outside the + 25.0% criterion and the continuing calibration
RRF is greater than or equal to 0.05, qualify positive ,results “I..

b.  If the %D is outside the + 25.0% criterion and the continuing calibration
RRF is greater than or equal to 0.05, -qualify non-detected semivolatile target
compounds based on professronal judgment. .

c. If the contmumg calibration RRF is less than 0; 05, quahfy posxtrve results
" .- ’that have acceptable mass spectxal 1dent1ﬁeauon with “J’ . or use
professtonal Judgment. ; . :

d.” - If the contmumg eahbratlon RRF is less than 0.05, quahfy non-detected
sermvolaule ta.rget compounds as unusable (R) :

2. If the Iaboratory has failed to prov1de adequate eahbratron mformatlon, the

S desrgnated representatlve should contact the laboratory and request the necessary

* information, If the information is not available, the reviewer must use professronal
Judgment to assess ‘the data

3 Whenever possrble, the potentnal effects on the data resultmg from a farlure to meet
calibration cntena should be noted in the data review narrauve

4, - If calibration criteria are grossly exceeded, this should be noted for TPO actlon on
the ORDAS o ‘

5.  ‘Whenitis suspet:ted that relative response factors were incorrectly generated from
misidentified peaks- or incorrect -area. measurements,. the laboratory should be
contacted to requantitate these RRFs and associated sample results. The ORDAS
should rdentlfy affected results and document the cause of the reviewer’s suspicions.
In addition, a CLP telephone log must be completed

6. Positive results for compounds flagged for blank contamination (B) will not need a
: separate flag (J) in the data summary form for minimum RRF, %RSD, or %D
.outside criteria. However, these situations should be addressed in the data review
narrative and issues .pertaining to noncompliance should be documented on the
ORDAS. :

3.6 Blanks .

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

3. 6 1 Acceptance Critena :
I.  No comammants should be found in the blanks

2; ‘The method blank must be analyzed on each GC/MS system used to analyze that
specxﬂc group or set of samples ~

| 3 6. 2 Revzew Items _

2

Form I SV-l and SV-2 Form v SV and chromatograms

_ 3 6.3 Evaluaaon Procedures |

1. - Review the. results of “all “associated blanks, Form I SV-1.and SV-2, and
: chromatograms to evaluate the presence of target and non-target compounds in the
blanks. . _

2. - Verify thata method blank analysrs has been reported per matnx per concentrauon
level, for each extraction batch and for each GC/MS system used to analyze
semivolatile samples The reviewer can use the Method Blank Summary (Form IV
SV) to assist in 1dent1fy1ng samples associated w1th each method blank.

3. 6 4 Actzon

If the appropnate blanks were not analyzed with the frequency descnbed above, then the _' |
data reviewer should use professional judgment to determine if the associated sample data
should be ‘qualified. The reviewer may need to obtain additional information from the
laboratory. The situation should be noted for TPO action on the ORDAS.

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

‘Field blanks measure contamination introduced not only in the field but also from the

laboratory. In general, evaluation of the impact on specific sample results. is handled as
with laboratory blanks. The reviewer should use caution in attributing contamination to the
field as opposed to laboratory sources. However, when field-introduced contamination is:
suspected, -it is helpful for the reviewer to consult the sampling group to identify possible

-sources and prevent fumre reoccurrences, Verified field sources :of ‘contamination should
be noted in the data review narrative. If a field blank has a highest ‘concentration of a

contaminant, then .all samples in the associated case are qualified *‘B”’, using the 5x and
10x rule. Other field blanks assocrated with the case are not qualified. - -

Speclﬁc actrons are as follows

1.

Ifa senuvolanle compound is found in a blank but not found in the sample, no
action is taken, If the contaminants found are volatile target compounds (or.

" interfering’ non-target compounds) at: mgmﬁcnnt concentratrons above the CRQL

then thrs should be noted for TPO actron on the ORDAS.

' Any semrvolaule compound detected in the sample (other than the common

phthalate contaminants), that was also detected in any associated blank, is qualified
“‘B”’ if the sample concentration is less than five times (5x) the blank concentration.

For phthalate contaminants, the results are qualrﬁed “B” when the samiple result is
less than 10x the blank concentratron . , ,

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

'acceptable and will yield the equxvalent flagging of sample results.

a. Compansons mvolvmg sample dry weight correction factors but with all
other calculation factors the same for sample versus blank:

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

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

e ' In this mse, it is aoceptable and eqmvalent to -compare elther
" instrument levels, the total amount of compound (ug of contaminant)
~in the extracts or the concentrauon of contammant in the exttacts

0 g meal concentrauons of sample vemus blank should mt be compared : |

c.. 'When the sample has a larger ﬁnal extmct volume or a gr&ter dxluhon
'factorthantheblanlc Do g k

e .-'-.\ '-';' If the laboratory contaminant, may. have been mtmduced after or
o “'dunng the. sample dilution-" step, then "a'- direct - companson of
. " instrument" levels is appropriate. - ‘For ‘éxample;’: -comparing the
: 7 instrument level result for a water sample’that was-diluted 1:100
“prior “to - injection would _take -into- account: possible” laboratory
contammatlon of the syrmge, mstrument, or dllutlon solvent.

e -_On the other- hand, if it is lughly probable that the contamination
- . ‘originated before the dilution step, then it is more ‘appropriate -to
calculate and- compare the total amount of compound (ug of
* contaminant) present in the undiluted extract of the sample versus the
" 'blank. For example, a BNA extract diluted 1:100 prior to injection
~ may only be subject to phthalate contammatlon prior to the dilution

step (i.e., durmg extmctwn/concentmtlon)

o  Ifthe results of a dilution run are to be flagged (B) because of blank
contamination, the reviewer should attempt to determine whether an
undiluted run was also performed. If so, the undiluted run may be
used to verify the presence of a compound detected at levels too high

“to -be questioned or, conversely, to prove that a compound was
actually not present at levels multiplied by a dilution factor.

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

Additionally, there may be instances where little or no contamination was present in
the associated blanks, but qualification of the sample was deemed necessary.

Contamination introduced through dilution is one example. Although it is not
always possible to determine, instances of this occurring can be detected when
contaminants are found in the diluted sample result, but are absent in the undiluted
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sample result Since both results are ot routinely reported it may be impossible to
verify this source of contamination. - However, if the reviewer determines that the
contamination is from a source other than the sample, he/she -should qualify the
data. An explanation of the rationale used for this determination should be provided
in the narrative accompanymg the Regronal Data Assessment Summary. -

If gross contammauon exrsts (i.e saturated peaks by GCIMS), all affected
compounds in-the: associated samples should be qualified as unusable (R), due to
interference. ‘This should be noted for. TPO acuon rf the eontamrnatlon is suspected :
ofhavmganeffect on the sample results Sl en .

: If mordrnate amounts of other target compounds are. found at low levels in the -
blank(s), it may be mdrcatrve of a problem and should be noted for TPO actron

.' The same consrderatron -given-to the target compounds should also be grven to' :
.Tentatrvely Idenuﬁed Compounds (TICs) ‘which ‘are found i m both the sample and
»assoclated blank(s) (See Sectton 3 11 for TIC gufdance)

If an’ mstr'ument blank was . not analyzed followmg a sample analysrs whrch .
‘contained an analyte(s) at high concentration(s), sample analysis results after the
. high- concentration' sample must be evaluated for- carryover. Professronal

* judgment should be used to determine if instruinent cross-contamination has
affected any posmve compound identificatiori(s). . If instrument cross-
contamination is suggested then this should be noted for TPO action if the
cross-contamination 1s suspected of havmg an effect on the sample results.

Blanks or samples runafter a 'matrix-spike or standard should be carefully examined
to determine the occurrence of instrument or syringe carry-over. Since the
efficiency of sample transfer can vary dramatically according to apparatus and
operator techmques, professional judgment should be used in each case to determine
~whether sample or blank results are attnbutable to carry-over. . Some common
examples are as follows ’ A

o Zero to one percent synnge carry-over occasronally in BNA runs.
°* Hrgher percentages of carry-over followmg BNA runs that are saturated

Sample results which are possible artifacts of carry-over should be flagged as
unreliable (R)

When there is convincing evidence that contamination is restricted to a particular
instrument, matrix, or concentration level, the 5X/10X ruleé will only be applied to
compare contaminated blanks to certain associated samples (as opposed to all
samples in the case). - Some examples are as follows:
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‘s - Column bleed (slloxanes) may be locahzed toa partlcular mstrument

o Common laboratory contaminants,. such as’ methylene chlonde and
phthalates, are generally too unpredictable to safely assume contamination is
testncted to a partxcular mstrument matrix, ‘or concenu'anon level

The followmg are examples of: applymg the blank quahﬁmnon gmdelmes Certmn'
cm:umstances may warrant dewahons from these gmdehnes LT

E.La,mp_e_L Sample result is greatet than the Contract Reqmred Quanutatlon _'
- Limit (CRQL), but i is less than the Sx or. 10x multlple of the blank_

mx 51
Blank Result - 7 7
Sample Result - ' 60 30
‘AQuahﬁed Sample Result - - 6OB 3OB

S~

" In the example for the *“10x"’ rule, sample results less than 70 (or 10
x 7) would be qualified ‘‘B’’. In the case of the ‘*5x’’ rule, sample
results less than 35 (or 5 X 7) would be qualiﬁed -f‘B”.'; ' '

E xample 2: Sample result is less than CRQL, and is also less than the 5x or 10x

multxple of the blank result
Rule
10x 35x
. Blank Result -~ 6 6
CRQL ' : 5 5
Sample Result ' - 4] 41
Qualified Sample Result o 4B 4B

Note that data are reported as 4B, mdlcatmg that the quahtauve
presence is not confirmed.
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Example 3: - Sample result. s greater than the 5x or 10x multiple of the blank
' result. '
le 52{
 Blank Result S 0 l(l g
.‘_-~Sample Result o 120, 60
Quahﬁed Sample Result - 120x ‘60,

For both the “le” an'd “5x” rules, sample recults exceeded the.
adJushcd blank results of.-loo (or 10x10) and 50 (or 5x10),<

respcctlvely
3.7 Surrogate Sprkes

;Laboratory performance on mdmdual samples is embhshed by means of splkmg acuvmes ;

All samples .are spiked with surmgate compounds prior ‘to sample preparation. - The'
evaluation of the results of these surrogate spikes-is not necessanly sttalghtforward The -
sample itself may produce effects because.of such factors as interferences and high
concentrations of analytes. Since the effects of the sample matrix are frequently outside the
'control of the laboratory and may present relauvely unique problems, the evaluation and
review of data based on specific sample results is frequently subjective and demands
analytical experience and professional judgment. Accordingly, this section . consists
primarily of gmdelmes in some cases with several optronal approaches suggested.

3.7.1 Acceptance Criteria .- |

1. Surrogate splkes, 4 acid compounds (3 reqmred and 1 advlsory)’ and 4 base/neutral
compounds (3 required and 1 advisory) are added to all samples and blanks to
measure their recovery in sample and blank matrices.

2. Surrogate splke recoveries for semivolatile samples and blanks must be within the
limits specified on Form I SV-1 and SV-2. : '

3. 7 2 Review Items

Form II SV-1 and SV-2 and chromatograms.
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3.7.3 Evaluation Procedures

1. Revxew chromatograms to check the surrogate splke recoveries on the Surrogate .
o Recovery Form lI SV-1 and SV-2. .
2, - _]"Ihe followmg should be. determmed from the. Sumogate Recovery form(s)
L &a‘.',; - Ifany two baselneutral gr acrd surrogates are out of specxﬁcauon or. 1fany
JA T rone base/neutral or acid extractable surrogate has a recovery ‘of less than
Y. 10%, then there should be a reanalysis to confirin that the non-compliance is
T :because of sample matnx effects rather than laboratory deﬁcrencres !
NQIE LT Wheu there are uuaweptable surrogate recoveries followed by suwessful re-
. f{ffﬁ-f?analyses;*’the laboxatones are reqm:ed to report only the suecessful .
0 _ ‘The laboratory has failed to perform sausfactonly if surrogate recovenes are
. .i ot of specification'and there is no eviderice of reinjection of the extract, or -
‘ ;--:-"-‘reextraeuon and reanalysrs Gf remjecuon farls to resolve the problem)
X B Venfy that no blanks have surrogates recovenes outsrde the cntena
3. Any time there are two or miore analyses for a parucular fracuon the reviewer must
" determine which are the best data to report. Consrderauons should- mclude but are
not lumted to: - ,
a. . Surrogate recovery (margmal versus gross devrauon)
b. Technical holdmg tlmes.
| c. Companson of the values of the target compounds reported i in each fractlon
d.  Other QC mformauon such as performance of mtemal standards.
4. When both the initial analysis and the reanalysrs have surrogate recoveries outside

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

'When the reanalysis of a fraction is within surrogate recovery criteria, the

laboratory is required to provide only data for the acceptable analysis. If both sets

- of data are provided, and if a compound was detected in the initial analysis but not
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the reanalysls, then the posmve result should be reported (provrded the compound 1s..

" not a demonstrated laboratory contaminant). The reported result should be ﬂagged :

.3 7.4

as esumated (I), -due to possrble sample mhomogenelty
If adv1sory surrogates are outside estabhshed cntena, profess10nal judgment will be

used in qualifying the sample results. If the results are outside the cntena then
quahﬁcauon ‘would only affect similar target compounds T -

Actwn

Data are not quahﬁed w1th respect to surrogate recovery unless two or more semivolatile
surrogates, within the same fraction (base/neutral or acid fraction), are out‘of specrﬁcauon
For surrogate sp1ke recoveries ‘out of specification, the following approaches. are suggested
based on a review. of all' data from the case, especlally consrdenng the apparent complexlty
iof the sample matnx o '

NOTE: -

: These acuons apply to all surrogates, exccpt for “adv:sory” ‘surrogates.
"Professional. .judgment should. be used in qualifying sample results based on -
adv:sory surrogate recoveries. Qualification based on advisory surrogate’
recoveries should be applied to similar compounds in the sample only.
Specify in the . narratlve any actions taken - based on advxsory surrogate-
recovery « . .

“\

'If two or more surrogates in elther semivolatile fractlon (basc/neutral or acid

fraction) have a recovery greater than the upper acceptance lumt (UL)

a. | Specrfy the fraction that is beingqualified; i.e. actd base/neutral or both.

b. . Detected semivolatile target compounds are qua’liﬁed biased high “K.

c. Results for non-detected semivolatile target compounds should not be
quahﬁed ‘

If two or more surrogates in either semivolatile fraction have a recovery greater
than or equaI' to 10% but less than the lower acceptance limit (LL):

a. Speclfy the fraction that is bemg qualified, i.e. acid, base/neutral, or both.

b. Detected sermvolanle target compounds are quahﬁed brased low, “L’’.

c. For non—detected semivolatile target compounds, the sample quanutatlon :
limit is quahﬁed as biased low, “UL”.
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3. If any surrogate in either sermvolaule fraction show less than 10% recovery:
a. 'Specxfy the fxactxon that is bemg quahﬁed i.e. acid, base/neutxal or both
b. Detected sermvolaule target compounds are quahﬁed blased low, “L” o

c. Non-detected semivolatile- target compounds may be quahﬁed as unusable g
" (R). (If advisory surrogate limits are not met use: professronal Judgment to '
' uahfy non-detected compounds) 4 ‘

o = . Table M2-SVOA-5 =7 . -
QUALIFICATION OF SEMIVOLA'LILE ANALYTFS BASED ON
_. . SURROGATE RECOVERIES . L

l:,:_-" 1orMore
ow | < 10% Rec.’

Non-detected analytes

4, If two or more surrogate recovenes in either senuvolatﬂe fractlon (base/neutxal or.
-acid fraction) are outside surrogate recovery limits, 'and one of thie recoveries is
below the lower hnut (but >10%) and the other recovery is above the upper limit;

a.  Specify the fraction that is being quahﬁed ie.; a01d base/neutral, or both
b. Detected semlvolaule target compounds are quahﬁed as esumated “J ”

c. Non—detected sermvolatxle target compounds are quahﬁed as estlmated
“UJ’!' ]

5. In the special case of a blank analysis with surrogates out of speciﬁcation, the
reviewer must give special consideration to the validity of associated -sample data. -
The basic concern is whether the blank problems represent an isolated problem with
the blank alone, or whether there is a fundamental problem with the analytical
process. For example, if one or more samples in the batch. show acceptable
.surrogate recoveries, the reviewer may choose to consider the blank problem to be
an-isolated occurrence. However, even if this judgment allows some use of the
- affected data, analytical problems should be noted for TPO action. Also note if
there are potential contractual problems associated with the lack of re-analysis of
samples that were out of specification.
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6. Whenever possible, the potential effects of the data resulung from surrogate
recoveries not meeting the advrsory limits should be noted in the data review

nan‘ahve

7.  Positive results for compounds already ﬂagged for blank oontarnxnahon will not
. need a sepamte flag for surrogate recoveries. However, these srtuauons should be
. addressed in the narratrve or the support documentauon . o

8. When dlluuons are performed whlch prevent detecuon of BNA surrogate .
- -eompounds the narratrve or .support documentation should mdreate that extractron
- efﬁctency/method aecumcy eannot be venﬁed ‘ . :

9. . ‘.Although semrvolat:le surrogate recoveries - cannot usually be eonelated wrth‘

- -specific analytes, in the followmg eases specrﬁc action- w111 be allowed based upon :

a parhcular;s gate SN L

.a;;_ : When a semrvolahle surrogate is the deuterated analog of a TCL analyte (for
T »'example d,-phenol and ‘phenol), a low recovery for the surrogate can be
-+ . used ‘to; flag. posrtrve results . and quantrtauon “limits -as . biased low for. the*
*  undeuterated- analog: ‘(This applies even if no other- surrogates are outsrde
' cntena or if other surrogates are biased hrgh mstead of low.) .

- b. _When d,,-terphenyl is biased low, posmve results and quanutatron lunrts for
the heavier polyaromatic  hydrocarbons (those which elute- starting with
ﬂuorathene) can be considered as biased low. (This applies even if no other
surrogates are outside criteria.or 1f other surrogates are biased hrgh instead

~of low.) :

¢. - When ;2,4,6‘-tribromophenol is biased,‘ low,positive results and quantitation
~limits for trichlorophenols ‘and pentachlorophenol can be considered as
biased low. (this applies even if no other surrogates are outside criteria or if

_ other surrogates are biased hrgh instead of low.)

3.8 Matrix Sprkes/Matrrx Sprke Duplicates

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

1.

1.‘

Matrix spike and matrix splke duplicate samples are analyzed at frequency of one

- MS and MSD per 20 samples of similar matrix.

'Matnx splke and matrix’ spxke duphcate recovenes should be thlun the advxsory
, hmlts estabhshed on Form 111 SV-1 and SV-2. RN

I

: The Relauve Percent Dxffetences (RPDs) between matnx spxke and matrix spxke |
duplicate rxovenes should be wnhm the adv1sory limits lxsted on’ Form m SV-l

and SV-2

"3 8 2 Data Requtrements and Data Retneval

—’

‘ Form III SV~1 and SV-2 and chromatograms

383 Evaluatwn Procedures |

'Venfy that MS and MSD samples were analyzed at the requued frequency and that
 results are prov1ded for each sample matrix. - ,

Inspect rcsults for the MS/MSD Recovery on Form III SV-l -and SV-2 and venfy‘

that the results for recovery and RPD are within the advisory hrmts

| Compare results (%RSD) of non-splked compounds ‘between the original result,
' MS, and MSD. _

3.8.4 Action

1.

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

The data reviewer should first try to determine to what extent the results of the
MS/MSD affect the associated data. This determination should be made with
regard to the MS/MSD sample itself as well as specific analytes for all samples
associated with the MS/MSD.

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

4. . The rev1ewer must use professronal Judgment to detertmne the need for quahﬁeatlon
- of positive results of non-sp1ked compounds .

NOTE; If a ﬁeld blank was used for the MS/MSD a statement to that effect must be
' cluded for TPO acuon on the ORDAS ) § .

. '..A.'

S. When extremely low % recovenes are - noted quahfy data for all m
: w usmg pmfessmal Judgment ‘ S

6. When non-sprked eompounds are present in either the MS or MSD results a table
in the data review narrative. is. constructed.- showmg ongmal (unsp:ked) sample
results for non-spiked compounds non-spiked compounds present in’ the MS and
MSD and the calculated %RSD

3. 9 Internal Standards

‘

Intemal Standards (IS) performanoe cntena ensure that GCIMS sensmv1ty and response are
‘stable during every analyueal un. - o
3.9.1 Acceptance Cntena T L

~
Y

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

2. The retenuon time of the internal standards in samples and blanks must not vary by

more than + 30 seconds from the retention tlme of the assocxated calibration
standard

3.9.2 Review Ité"msA

Form VIII SV- l and SV-2 and chromatograms

3.9.3 Evaluatwn Procedures

1. Check raw data (e.g., chromatograms and quantitation lists) for samples and blanks
to verify the internal standard retention times and areas reponed on the Internal

‘Standard Area Summary (Forms VIII Sv-1, vlII SV-2)

2. . Verify that all retention times and IS areas are within the required criteria.
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3. If there are two analyses for a particular fraction, the reviewer ‘must determine
which'are the best data to report.  Considerations should include:

a. . Magmtude and dxrecuon of the IS area shxﬁ.
b, Magnitude and du'ecuon of the IS retention time shift.
‘¢ Technical holdmg times. | EEE
d - Companson of the values of the target compounds reported in ench fractlon |
3.9.4 Action |

l o IfanIS areacount forasampleor blankaxs OIltSIde 50% or + 100% of thearea
B .fortheassoclatedstandard A : e S

A;a..: ;‘Posmve results for compounds quanhtated usmg that IS should be quahﬁed '
- Wlth “I” ) L

b. . g Non-detected compounds quantltated usmg “an IS aren count greater than.
- +100% should be quahﬁed with “UI”. .

c.. | Non-detected compounds quantitated using an IS area count less than 50%
- are repot'ted as the assocxated sample quanutauon limit and quahﬁed ‘with
. ‘¢UJ’9 .

d. If extremely low area counts are reported, or if performance exhibits a
major abrupt drop-off, then a severe loss of sensitivity is indicated. Non-
- detected target compounds should then be qualified as unusable (R)

2. If an IS retenuon ume varies by more than 30 seconds:

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

3. If the internal standards performance criteria are grossly exceeded, then this should
- be noted for TPO action. Potential effects on the data resulting from unacceptable
internal standard performance should be noted in the data review narrative.
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3.10 Reported CRQLS

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

3.10.1 Acceptance Cntena

1.  The CRQL must be ealculated accordmg to the correct equatron and account for
’ morsture content and dxluuon factor as appropnate o o

3. 10 2 Rewew Items

AForm I SV-l and SV-2 and chromatograms

" 3.10. 3 Evaluatwn Procedures -

1.- Venfy that the CRQLs have been adjusted to " reflect ‘all,“sample dilutions,
' concentrations, . splits, clean-up acnvrtles, and dry welght factors that are notf
accountedforbythemethod R - S

- 3.10.4 Action

1.  If there are any discrepancies. found, the laboratory may be’ contacted by the

‘ designated representative to obtain additional information that could resolve any
-differences.  If a. discrepancy remains unresolved, the reviewer must use
professional judgment to decide which value is the best value. Under these
circumstances, the reviewer may determine quahﬁcatlon of data is warranted.
Decisions made on data quality should be included in the data review narrative. A
description of the reasons for data qualification and the qualification that is apphed
to the data should be documented in the data review nanatwe

2, Numerous or significant failures to properly evaluate and adjust CRQLs should be
noted for TPO action. A

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

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

3. 11 1 Acceptance Criteria

' For eech sample, the labomtory must ‘conduct a mass spectral search of the NIST library
and report the possible identity for the 20 largest semivolatile fraction peaks which are not
surrogate, internal - standard, . or. target compounds, but which have :area or height greater

~than 10 percent of ‘the'atea"oi‘?‘ helght of ‘the nearest internal standard. - TIC results are

; 1 ’c Analyses Data ‘Sheet (Form I SV-TIC)

'tentatlvely identified compounds any target compound
S y.;rgmrted in another fraction;” For example, late eluting
L '_’ volaule target eompound.. should not be reported as semxvolatlle TICs

3.11.2 Review Items

Form I SV—TIC chromatograms

3.11.3 Evaluatwn Procedures

1. Guidelines for tentative identiﬁcation are as follows:

Ensure that,TiC results are reported on Form I’s.

2. Blank chromatograms should be examined to verify that TIC peaks present in
samples are not found in blanks. When a low-level non-target compound that is a
common artifact or laboratory contaminant is detected in.a sample, a thorough
check of blank chromatograms may require looking for peaks which are less than 10
percent of the internal standard height, but present in the blank chromatogram at a
similar relative retention t1me - :

3. The reviewer should be aware of common laboratory artifacts/contaminants and

their sources (e.g., aldol condensation products, solvent preservatives, and reagent
contaminants). These may be present in blanks and not reported as sample TICs.

Examptes:
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a. - Common laboratory contaminants: CO, (m/z 44), siloxanes (m/z 73),
diethyl ether, hexane, certain freons (1,1,2-trichloro-1,2,2-trifluoroethane or
ﬂuoro-tnchloromethane), and phthalates at levels less than 100 uglL or 4000

- ug/Kg.

h. Solvent preservattves, such as cyclohexene which is a methylene chloride
. preservative. Related by-products include cyclohexanone, .cyclohexenone,
T cyclohexanol, cyclohexenol chlorocyclohexene, and chlorocyclohexanol

c. - Aldol reaction - products of acetone include: 4-hydroxy-4~methyl-2-
'pentanone, 4—methyl-2—penten-2—one and 5 S-drmethyl-Z(SH)-fm'anone '

| Oceasronally, a target compound may be identified as a TIC i in the proper analyucal
" fraction by non-target library search procedures, even though it was not found on

the (quantitation list. If the total area quantitation method was used, the reviewer

.should request that the’ laboratory recalculate the result using the proper quantitation
_jon. 'In addition, the reviewer should evaluate other sample chromatograms -and

check library reference retention times on quantitation lists to determine whether the:

" false negatxve result is an-isolated occurrence_or whether addmonal data may be -

.Target compounds may be identified in more than one ﬁactron Venfy t‘hat'
: quanutatxon rs made from the proper fraction. S

3 11.4 Actwn

1.

All TIC results should be quahﬁed “J’?, estimated concentration on the Laboratory
Form I-'I‘ICs ' : .

Blank 'Results

Form. I-TIC which contain sample results that aré. questioned by blank results,

-should be ﬂagged “B” and a line drawn through these data for emphasrs (initialed

and dated)

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

All blank results must be attached in the support documentation sectxon of the data
review.
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When a compound is not found in any blanks, but is a suspected artifact of common
laboratory contamination, the reviewer should cross off the reported TIC result on
the copy of the Form I-TIC and note the reason(s) in the narrative.

Physml constants, such as boﬂmg pomt -may be factored mto professwnal
judgment of TIC results ' A .

Failure to properly evaluate and report TICs should be noted “fo'r TPO action.
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Appendix C-1
Valxdatlon of Pesticides and PCB Analyte Data
Manual Level M1

1. Purpose' and Appiiaihility“:

This procedure provides step-by-step mstructlons to manually validate pestrclde and ﬂoly— :
-chlorinated biphenyl (pest/PCBs) data usmg the manual innovative data vahdatlon ‘appr ach
at Level Ml '

The procedure is apphcable to: the PestrcrdelPCB ‘data’ obtamed usmg the Con{ra

. Laboratory Program Statement of Work (CLP SﬁW) _Hard copy data. conforrmng to the -
-applm.ble CLP SOW specrﬁcatlons are essentral in order ‘to carry out the procedure : L
Data vahdated usmg this- procedure are consrdered usable for the followmg types of
'purposes, however, the data users must decide on a. case-by—case basis - whether the
'procedure is smtable for their mtended data. uses. The suggested data uses are ~

' 0-,. . Overs1ght of actmtles led by other partres

. Actron,level companson :
o Initial site investigation
. Contamination sources

2. Quality Control Measures Checked

Table M1-PEST-1 highlights the quality control (QC) indicators evaluated under this data
validation procedure. A

3. Procedure

The following subsections describe for each of the QC indicators the acceptance criteria,

location and retrieval of QC data, evaluation of the QC data, actions taken in the event the

 'QC acceptance criteria are. exceeded, and documentation of the QC violations in a
standardized report form.
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- Table M1-PEST-1
QC CHECKLIST FOR LEVELM1 .- .
CLP RAS PESTICIEDES/POLYCHIJORH\IATED BIPHENYLS '

Ac'tionLeyelNotiﬁqati:on IR E e X 3 B ‘x X il
[ GC/ECD Performance Chack BRI I R R eriaets CRND SR A

- Initial Cahbratxon (CF)

" Initial Calibration (%RSD)

-Contxnumg Cahbratlon (RPD)

].aboratoryBlank - . S

[N

se |
>

MS/MSD (%R, RPD)

4
%
»

Field Quality Control (dup., blnk., PE samp.) o X

Sample Paperworkv ; - L X R G X

Holding Time C S I RS X

‘Retention Time - R X X - X

Surrogate Recovery C . X X

Dilution Factor' = . i C o : , , X

Moisture Content . ' X

Pesticide Cleanup Checks

Chromatograms H . _‘ X X X .-

Raw Data ’ . : ’ \ X
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Reporting requirements for Level M1 are:

. Haod annotate the Form I's, including
‘ - . Data validation qualifiers -
- Sample identification number
- Samphng location
° - ‘Provxde a narranve that includes -

- - A statement .that defines the level of the data review, ie.; Ml
- MaJor problems associated w1th analyms - . :

e Include the followmg attachments
© - Listof data validation qualifiers
Vo . Support documentauon meludmg forms that support assigning data
. quahﬁers
Cel Cham of custody form

-'3 1 Actlon Level Notlficatlon

The purpose behind acuon Ievel nouﬁcatxon is to make the EPA Remedlal PrOJect Officer
(RPM) or the Site Project Officer (SPO) aware of the potential human health risk at the
" site. In accordance with the Region III Hazardous Waste Division policy, the EPA RPM
or SPO must be promptly notified of any contaminant exceeding the established action 1|eve1 .
or the 10-day health advisory limit. The data for contaminants exceeding the action levels
must be validated as a top priority and reported to the RPM or SPO. Validation of the rest
of the data may then be completed normally. .

3.1.1 Acceptance Criteria

- Region III Hazardous Waste Division has established 10-day advisory limits or the action
levels for several organic compounds and elements of special health risk concem. The
- pesticide organic compounds and their 10-day health advisory limits apply only. to aqueous
samples and are listed in Table M1-PEST-2. The criteria for action level notification are
as follows:

o The contaminant concentration must be equal to or above the estabhshed 10-
' day health advisory limits. :

o Data for contaminants, exceeding the actlon levels must be validated as a top
pnonty : ‘
* . The following EPA personnel must be notified of the action level'

exceedances:



EPA RPM or SPO

EPA Section Chiefs:
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.. ~ Site Investigation (SI)

- , Remedial'

- _Ehforcement

- RCRA,

EPA Sectlon Toxxcologlsts

- . Enforcement

~  Superfund
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« The'reﬂiaining data validation should be completed per horin’al procedures. -

e "Any special mstrucnons from the Hazardous Waste D1v1s10n should be
. followed _ .

o Records should be kept of the data review, action level notification and any
follow-up instructions and actions.

-Table M1-PEST-2
PESTICIDES AND POLYCHLORINATED BIPHENYLS AND ACTION

LEVELS
, Action | Action
Compound ~ Level* Compound - Level*
Chlordane ' 63 | Endrin 5
Heptachlor 10 Lindane - 1,200
Methoxychlor _LOOO'A Toxaphene . . 80
*All units are ug/L. B ' ' S
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3.1.2 Review Items

“All data requrredto perform the cbmplete' Level M1 validation, as detailed in the following
‘'sections are necessary for carrying out action level notification. - The location of the data
.and their retneval procedures are also discussed below.

,3 1 3 Evaluatwn Procedure

The evaluauon process preeedmg action level notification will pnmanly consist of :
comparing the results on Form I's with the action levels presented in Table M1-PEST-2.
Following the 1denuﬁcauon of the contaminants exceedmg the action levels, -focused data
validation should be performed usmg the cntena, and procedures descnbed m the
appropnate secuons below : .

_3 14 Actwn |
The acnon resultmg from focused data validation will be the nonﬁcauon of action level-
exceedance to the personnel 1dent1ﬁed above in Section 3.1. 1 : )

. 3 1 5 Reportmg

Copies of Form I's can- be used to hlghhght the contammants above the actlon levels. The
findings of the focused validation can be summarized in a memorandum, and the data_
qualifiers resulting from focused validation may be written on the Form I's. The marked
up forms should be clarified that-they’ represent validation of -only the contammants
exeeedmg the action levels, and not all data. o

3.2 Evaluatlon of Retention Times

Retention times are the only tool (in the event that a mass spectral analysis was not
required) that allow for the identification of the pesticides and PCBs.” While a retention
time from a single column is not an unequivocal proof of a compound’s presence, if the
retention time of the suspected compound on a second column also matches that.of a
standard, then the compound’s presence is deemed confirmed. There is reasonable
probability that a non-target compound may have the same retention time as a target
- compound-on one gas chromatographic column, but the probability of the two compounds
having same retention times also on a second column is indeed very remote. For this
reason, the methods utilizing non-specific detectors require that the analyses be performed
under two separate sets of chromatographic conditions
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3 2.1 Acceptance Cntena

'l"he retention time acceptance criteria have been estabhshed by the EPA and Region III as
follows: . o

The retention times of both of the surrogates, matrix spikes, .and reported
' compounds in"each sample must be within the calculated retention time-
" windows on both' columns. ‘The acceptable windows are 0. 05 minutes for
-compounds eluting before ~ heptachlor- epoxide and +0.07 minutes for
' compounds eluting - after- and including heptachlor epoxxde The retention .
‘time for the surrogate tetrachloro—m-xylene (TCX) must be within ;tO 05 .
minutes of the mean retention time determined from the initial calibration
““and that for decachlorobiphenyl (DCB) must be within £0.10- minutes of the
‘mean retentlon time determmed from the nuual calibration.

3 2 2 Revtew Items

4The mstrument level prmtouts or the quanutauon reports are requlred to obtam the‘

" retention times for the detected compounds These are included in the raw data sections of
the data package for the calibrations as well as the samples. Additionally, Forms VIII and
X would be helpful in substantiating and documenting any discrepancies. It also may be
helpful to use a copy of the necessary calibration quantitation reports fora companson with
qxe sample retention tlmes

3:.2.3 vaaluatzon Proceddres |

Note: It is important;to emphasize that the evaluation of the retention times goes hand-in-
hand with the chromatographic evaluations. During the evaluation of any one of these QC
measures, a substantial use of the other QC measure is involved.” Therefore, it may ‘be
. beneficial to carry out these two evaluations. together.

o Review the qUan'titation reports and chromatograms for retention times in the
standards and samples. Use Forms I, VIII and X as additional tools for
documenting and confirming the accuracy of the reported data. Confirm
reported detected analytes by comparing the sample chromatograms to the
tabulated results and verifying peak measurements and retention times.
Acceptable ranges for the pesticides. and PCBs are presented in Table M1-
PEST-3. Ensure that the sample retention times are within these ranges for
the compounds reported as detected and confirmed by the second column
analysis. Perform a similar evaluation of the associated blank -data for a
confirmation of the reported laboratory contaminants, if any.
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. For multi-component target compounds (Toxaphene and Aroclors), the
" retention times and relative peak height ratios of major component peaks
should 'be compared against the appropriate standard chromatograms.

3.2.4 Action -

'If the quahtauve cntena for both ‘columns were not met, all target compounds thad| are
reported detected should be considered riondetected. The reviewer may need to use; the
qua.hﬁers that are specific to pesucrdes The reviewer should use professlonal Judgment to

as31gn an appropnate quantltauon lnmt usmg the followmg guldance

.. If the mlsrdenuﬁed peak was sufﬁclently outsrde the target pestlcrde
' _retention time’ window, then the reported values may, be a. false posmve and-
should be replaced thh the sample CRQL value L . : K

° If the mrsrdentlﬁed peak poses an mterference w1th potentlal detectlon of a\'
. target peak;: the reported value should be consrdered and quahfied as
: gunusable (R) C . . ) .

J If the data revxewer 1denttﬁes a peak in both GC column analyses that falls .
within the ‘appropriate retention time window, but was. reported as a
-nondetect then the compound may be a false negative:~ Professional
judgment should be used to decide if the compound should be included.

" All conclusions. made regardmg target compound 1dent1ﬁcatxon should -be
included in the data review. narratwe ~

3 2.5 Reportmg

Include one or more Forms Ml -PEST-WNDW (example prov1ded by Table M1-PEST-4)
to represent the acceptance windows: for ‘the retention times based on the calibrations.
- Record any deviations of the retention times on the Form MI1-PEST-RT for the detected
compounds in each sample Include these documents in the report for Level M1 data
validation results. If the data need qualification, enter appropriate quahﬁer code on the
sample Form I's, and attach these to the report.

3.3 Evaluation of ’Chromatograms For Detected-Compounds
The purpose behind evaluating the chromatograms is to get an idea regarding potential false

* negatives, and gross analytical errors. Some idea as to the false positives may also be
derived by checking the chromatograms. Evaluation of the positive data as described under
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Table M1-PEST-3
Pshudsll’olychlonmted Biphenyls Retention time Wind
" | Retention Time " Primary Column

Compound mﬁ Std, Ret. Time |  Range

aipha-BHC . soos | 0 - [ ]
oeta-BHC 4005 | ’ ’
dela-BHC - 4008 |

gamma-BHC (Lindane) o 4008 "

Heptachlor - .. 40,08 - S B

Heptachlor cpoxide £ .. $007
‘|| Badosulfan I Lo 4007 _ ..

Dieldrin S T L S

44-DDE . G ST Y RN B

Endrin ‘ -2007

Endomulfanll - <" 3007 1
{{4,4-pDD - ¥ . 40,07

Bnloallfmculfate I 4007,

4,4-DDT - 4007

Methoxychlor 50,07 . ’
Endrin ketone, 4007 -
Endrin aldchyde 40.07
alpha-Chlordane 40.07

gamma-Chlordane A +0.07

Toxaphene ; : 10.07

Aroclor 1016 10.07 _ .

Aroclor 1221 +0.07 -

Aroclor 1232 40.07

Aroclor 1242 40.07

Aroclor 1248 © $0.07

Aroclor 1254 - 007 - |

Aroclor 1260 - 007

Tetrachloro-m-xylene (Surr.) +0.05

Decachlorobiphenyl (Surr.) +0.10




Peak 3

Case No.: Procedure No.: MI1-PEST .
SDG No.: Revision: 1
Data Reviewer: Date: 06/30/1995
Site: Page 9 of 20
_“Table M1-PEST-4
PEST/PCB Retention Time Evaluation Summary
" Dates Analyzed: Sample Identifier: . " Comments :
1.. . 1. '
2. 2.
, 3. 3. b
; 3. 7. .
: - Instrument ID: 15, s. i
. R 6. 6. .
Columa(): - - [7. 7 :
L g |8
- Column (2): - 9. 9.
S T10.. {10,
~ Sample Identifier & Reteation Times for Primary Column (1) and Secondary Column (2) ° A
o o R 2 1 3 4 5, 6 .7 8 | 9o | w. |
Compound:” - . - ' "]l jAjO[A]O]IADID]IO]O|@]|D]@.
beta-BHC
delw-BHC
;glg:ma-BHC(lindane) .
Heptachlor ] . .
Heptachlor epoxide -
[Eadosulfanl )
'\ [Dicldrin B
[4,4-DDE "
Endrin ,
[Endosuifen s
4,4’-DDD b
"Endosulfan sulfate
4,4°-DDT
Methoxychlor |
Endrin ketone
Endrin aldchyde
alpha-chlordane
gamma-chlordane
; ﬁxaphen; Peak |
: Peak 2
x Peak 3
 [Aroclor 1016 _ Peak |
: . : Peak 2
Peak 3
Aroclor 1221 Peak |
. Peak2
Peak 3]
Aroclor 1232 Peak |
. Peak 2
Peak 3 -
'Aroclor 1242 Peak 1
Peak 2
Peak 3
Aroclor 1248 Peak 1
Peak 2
Peak 3
Aroclor 1254 Peak |
Peak 2
+ Peak 3
Aroclor 1260 Peak 1
. Peak 2
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ass spectral evaluation does not offer any insight into data that are not reported (i.e.,
orted as nondetects). Laboratory . error or gross interference from other compounds-
puld be the reasons for erroneous reporting. The gas chromatographlc proﬁles are the
. pnmary tool used for the false negatwe evaluatxon under Level Ml

_3 3. 1 Acceptance C'ntena

'There are no EPA-estabhshed quantltatxve criterid for evaluatmg chromatogmms for false :
negatives. The criterid .used for evaluatmg chromatograms are based on good laboratory
and scientific practices,.and these are not hard and. fast _requirements. The suggested.

.evaluauon cntena are as follows

| ‘Chromatograms miist dlsplay smgli component pestlcxdes detected in the )
-sample and the largest peak of any mulu—component analyte detected in the ‘

sample at. less than full seale

If an extract must be dxluted chromatograms must dlsplay smgle component

. pesticides between. 10 and 100 percent of full scale, and mulucomponent
B analytes between 25 and 100 percent of full scale. .

For any sample, the baselme of the chromatogram must return to below 50

~ percent of full scale before the elution time of alpha-BHC and-also return to

below 25 percent of full scale after the elution time of alpha-BHC and
before the elution time of decachloroblphcnyl

Ifa chromatogram is replotted electromcally to rheet these requirements, the
scaling factor used must be displayed on the chromatogram,and both the
initial chromatogram and the replotted chromatogram must be submltted in
the data package '

“There' should. not be any significant peaks in the chromatograms that are

accounted for as TCLs. Significant peaks are those with a minimum peak
height of 10 percent of the full scale deflection.

The chromatograms should ideally have base-line .resolution »between
adjacent peaks. Also, there should not be broad (unresolved) envelops in the
chromatograms. ' '

There should not be abrupt shifts in the baseline.

There should not be peak tailing or sharp rise in the peak fronts.
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3.3.2. Review Items

Chromatograms for each sample and standard calibrations are necessary for the evaluation,

'These can be found in the front of the raw data package for each sample. The quanutauon
report for each sample is also necessary to retrieve the retention times since’ the’
chromatographic profile from' a single column can-be inconclusive.. A copy of the standard
chromatograms from both chromatographic columns - may be very helpful in wsually
‘companng the sample traces for ﬁngcrpnnt features S L

3.3.3 Evaluatwn Procedures L o " ~- | iA

Note: Itis 1mportant to emphasrze that the evaluatlon of the chromatograms goes han -m-.
“hand with the retention time evaluations. - Durirfg ‘the ‘evaluation’ of any one of these| QC -
_measures, a substantial use of the other QC measure is mvolved Therefore, 1t ma be
'beneﬁclal tocarryout these two evaluatrons together ST ,,»- o R

° ‘V1sually mspect the pnmary and the secondary column chromatogramJ for
all peaks that appear to be at least 10 percent of the full scale deﬂecuon :
_Compare the retention time of the suspect compound on the primary column
with that of the standard. If the retention time is close to the acceptance
range, then check the retention time on the secondary column. If there is
clear disagreement in the retention time the compound is hkely not a target
compound and should not have been reported

o If mulucomponent target compounds exhrblt margmal pattern-matchmg )
quality, professional judgment should be used to establish whether the
differences are due to environmental ‘‘weathering’’ (i.e., degradation of the
earlier eluting peaks relative to the later eluting peaks). If the presence of a .
multicomponent pesticide is strongly suggested results should be reported as

- presumptively present (N)

o If an observed pattem closely matches more than one Aroclor, professional
judgment should be used to decide whether the neighboring Aroclor is a
better match, or if multiple Aroclors are present.

. If GC/MS confirmation was required but not performed, the reviewer should
report this for TPO action. - ’

. Also observe the chromatogram traces for peak resolution between the
adjacent single component peaks. Poor peak-to-peak resolution is indicative
of degrading performance of the gas chromatographic column. The values
obtained from a degrading system are prone to be inaccurate. Generally,

U.S. EPA Headquarters Library
Mail code 3201 |
1200 Pennsylvania Avenue NW
Washington DC 20460
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there should be at least 90 percent valley between the netghbonng peaks
“This criteria is important for detectors such as the electron capture detector
(ECD) that do not.allow for unequivocal identification. Poor peak resolution
between the adjacent peaks may results in esumated quanutatton of both for
both compounds -

e - Inspect the ECD proﬁle for broad unresolved envelops -These are
: generally. mdmuve of outside interference from homologous compounds. -
Such envelops can mask the target peaks or mterfere w1th accurate
: quanhtatron of the peaks ) S S :
.
*« Inspect the ECD proﬁle for abrupt shxfts in the baselme Such shifts-are
. /indicative of problems with’instrument  sensitivity or leakage in the system.
_ The area counts,obtalned from shifted baseline. are maccurate or even the
- detectton of a TCL. t‘flow concmtratton may be mtssed

LI Raprd peak nsmg or peak taﬂmg indicate problems w1th the gas -
o 'chromatographlc column, such as depleted stationary phase on the column, *

_ decomposmon of the statronary phase or creation of active sites, Again, a
“visual mspectlon of the ECD profile will yxeld mformauon on the shape of

534 Acion o A |

Professional -discretion must be used ‘when evaluating and qualifying data based on the
chromatographic evaluations. An expenenced chemist can generally infer the magnitude
and the frequency .of the problem from the ECD profile and fingerprints. If the problem
appears to be systematic, then it should be brought to the laboratory’s attention and
resolved. Intermittent problems may or may not require any action. The following .
guidelines are suggested when actmg on ECD profile observatrons o

. Any unaccounted TCL peak (as confirmed by the retention times on both

' columns) with area equivalent to or greater than the lowest reportable limit
for the sample must be brought to the laboratory’s attention and resolved.
‘In the event, the discrepancy cannot be resolved with the laboratory, the
problems should be documented and brought to the attention of the CLP-
TPO, the RPM and the SM. The data for unreported TCLs may be
consrdered unusable until the problems are resolved.

. If a peak resolution problem is evident for ‘the samples, and appears to be
systematic (i.e., present in all calibration samplés, QC samples, and field
samples and increasing as the run progresses, additional QC measures such



Procedure No.: MI1-PEST
Revision: 1

Date: 06/30/1995

Page 13 of 20

as the continuing calibration percent difference (%D), and surrogate standard
recoveries in the vicinity of the affected peaks should be evaluated to
determine if the peak resolution problem could affect detectlonI .or
quantitation. - If determined so, the positive data may be quahﬁed as
estimated, “‘J.”’ Negative data may also be qualified as esumated “Ufl” if .
the ability to detect at low.concentrations is also deemed to be ]eopar ‘
by poor resolutlon of adjacent peaks o _

Broad envelopes of homologous compounds could mterfere with quantltanon
or even detection. If the interference is evident from.the recoveries of the
‘surrogate standards in the vicinity of the envelop, associated compounds hay'
-also’ be mterfered with.  Using professional discretion, the positive :and
‘negative data may be considered as estimated, ‘‘J** and *‘UJ", respectrvely :
If the ‘project: objectives cannot be met with the estlmated data alternative - -
‘sample preparation and cleanup procedures may need to be developed and
‘specified. Thé recommended solution should be brought to the attenuon of
:.theRPM theSMand theTPO . .

: D1screte shlfts in. the basehne in the mlddle of a run are mdrcatwe of
intermittent problems. If the shift is due to leakage or change in the system
_pressure, the positive as well as negative data may be considered estimated
("'’ -and: ““UJ,. respectively). The problem -could be also- due to some
fluctuation in the instrument electronics which may lead to drastic changes in
the sensxtrvrty of the instrument to detect the compounds. As a note,
professional judgment should be exercised in determining the severity of the
‘problem. For example, the magnitude of a drop in the baseline belovJ the
zero line may not be estimated and could be very significant. On the other
hand, a drop that yields a baseline still above zero can be put in a
perspective with the ongmal baselme and a general appearance of the entire
RIC: profile. ' .

The problems with peak symmetry. are indicative. of system degradation, and
should be brought to the attention of the laboratory for a corrective action.
Professional judgment should be used when and if qualifying any data due to
unsymmetrical peaks. First the problem should be defined in terms of
persistence throughout the chromatogram and also from sample to sample.
Additionally, the shapes and area counts for the surrogate standards should
be evaluated to see if the problem could have affected compound detection
and/or quantitation. Data qualification may. be uncalled for if the standard
area counts are acceptable.
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3.3.5 Reporting

Keeps notes of the problems and substantiate them with coples of both chromatograms and
other pertinent laboratory paperwork. " Include these items in the overall report for Level
-Ml data vahdatton For more descnptrve comments a separate sheet may be used.

3 4 Evaluatlon of Blanks- :

’l;he purpose of laboratory (or ﬁeld) blank analyses is to detemune the exrstenoe and
magnitude of contamination problems resulting from laboratory (or field) activities. The
criteria for evaluation of laboratory blanks apply to any blank associated with the samples
(e.g., method blanks, instrument blanks, and sulfur clennup blanks). If problems exist with

y type of blank, all associated data must be carefully evaluated to determine whether or
n t there is an inherent- vanablhty in the data or if the problem is an 1solated occurrence

ot affectmg other data ' S S PR . .

oratory blanks and field blanks have a profound 1mpact on false posmves reported in
samples ie., .compounds reported as positive detects but not originating from the samples
,themselves Cross contamination from the. sampling equipment, incidental contammatron
from the field conditions or.contamination from the laboratory eqmpment or general
envrronmental are hkely sources of false posmves in the samples

S~

T~

3.4.1 Acceptance Cntena |

Cntena for blank evaluation are specified in the EPA’s functional guidelines. In addition,
Region III has some additional requirements modifying the guidance. The acceptance
criteria for blanks apply equally to any type of blanks associated with either sampling or
analysis, such as tnp blanks, rinsate blanks, field or bottle blanks, laboratory method
blanks. While there .are several criteria for evaluating the blanks, the only criteria
applicable to Level M1 is the comparison of the blank and sample concentrations. These
criteria are as follows:

No contammants should be present in the blanks.

Frequency of Blank analyses
‘Method Blanks—A' method blank analysis must be performed for
each 20 samples of similar matrix in each sample delivery group

/(SDG) or whenever a sample extraction procedure is performed.

Instrument Blanks—An acceptable instrument blank must be run.at
'least once every 12 hours and immediately prior to the analysis of
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either the performance evaluation mixture or Individual Standard
Mixturés A and B, depending on the place in the analysis sequerice

Sulfur Cleanup Blanks—A sulfur cleanup blank must be analyzed
"whenever part of a set of samples extracted together requires sulfur
:cleanup If the entire set of samples associated with a method blank

requires’ sulfur cleanup, then the ‘method blank also serves: the
purpose of a sulfur blank and no separate sulfur blank is requlred

3 4‘2 Revrew Items |

Data requu'ements and data retneval procedures for blanks are the same ‘as those for the
field samples because the blanks as well as field sarfiples are validated S1m1larly Form I’s,

. mass spectra, chromatograms quantxtatxon reports etc., are essenual for performrrg a
vahdatron ofthe blanks ﬁrst - . c

3. 4 3 Evaluatwn Procedure

Validate the blanks samé as the ﬁeld samples. Detmled validation procedures are descnbed

1

above under appropriate sections. Use the validated blank results for a comparison with
the sample results. Make certain that the samples and blanks are evaluated on the same
- basis of sample weight or volume, dilution factors, ‘moisture content, etc.”~Use the 5 (or
10) times the highest blank concentrations for qualifying the sample data More
spec1ﬁcally, the blank data evaluatlon procedures are as follows

Review the results of all associated blanks, Form 1 PEST, and Form IV
PEST, and chromatograms to evaluate the presence of TCL pesticides.

Verify that method blank analysis has been reported per. SDG, per matrix,

. per concentration level, for each GC system used to analyze samples, and

for each extraction batch.

Verify that the method blank analyses do not contain any target. pesticide or
Aroclor/Toxaphene at greater than its Contract Required Quantitation Limits
(CRQL)

| For the surrogates in each method blank, verify that the observed retention

times ‘are within-the approprlate retention tlme windows calculated from the
initial cahbratlon

Verify that the instrument blank analysis has been performed every 12 hours
as part of the continuing calibration and following a sample analysis which
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contains an analyte(s)' at high concentration(s), and that the instrument blanks
do not contain any target analytes above one-half the CRQL, assuming that
the material in the instrument -resulted from the extrachon of a 1-L water
sample :

.-Venfy that the sulfur cleanup blanks were analyzed at the requued frequency
- and that they do ‘not contain any target compound above the CRQL,
assuming that the material in the instrument resulted from-the exuactlon of a
1-L ‘water sample. If a separate sulfiir cleanup blank was. prepared one
version of Form IV PEST should be completed associating all ‘the samples
with the method blank, and a second ‘version -of Form IV PEST should -be
completed -listing. only those samples assocxated with the separate sulfur
cleanup blank. '

'344 Actwn -

If the appropnate blanks were not. analyzed with the frequency described in Criteria 3, 4, - -

and 5, then the data reviewer should use professmnal judgment ‘to. determine if the

a3soc1ated sample data should be qualified. - The reviewer may need to obtain additional

mformatlon from the laboratory The situation should be brought to'the attentlon of the
‘PO. : :

s

Actxon in the case of unsultable blank results depends on the cucumstances "and the origin
of the blank. Detected compound results should be reported unless the concentration of the
compound in the sample is less than or'equal to 5 times (5x) the amount in the blank. In
instances where more than one blank is associated with a given sample, qualification should
be based on a comparison with the associated blank having the highest concentration of a
contaminant.  The results must not be corrected by subtracting the blank value.

Specific actions are as follows:

o If a target pesticide or Aroclor/Toxaphene is found in the blank but not
found in the sample(s), no qualification is required. If the contaminant(s) is
found at level(s) significantly greater than the CRQL, then this should be
noted in the data review narrative.

* Any pesticide or Aroclor/Toxaphene detected in the sample, that was also
detected in any associated blank, is qualified if the sample concentration is
“less than five times (5x) the blank concentration. The quantitation limit may
also be elevated. Typically, the sample CRQL is elevated to the
concentration found in the sample. The reviewer should use professional °
judgment to determine if further elevation of the CRQL is. requlred
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o The reviewer should note that analyte concentrations calculated for method
blank may not involve the same weights, volumes, or dilution factors as the
associated samples. - These factors must be taken into consideration when

. applying the ‘‘5x’’ criteria, such that a companson of the total amount of ‘
contarmnatlon is actually made .

. - "In addmon, there may be instances when little or no conmrmnauon Iwas
present in the associated blanks, but qualification of the sample was deemed
necessary. . Contamination introduced through dilution is one example.
Although it is not always possrble to determine, instances of this occ‘\:'an

can be.detected when contaminants are found in the diluted sample result
but absent in the undiluted sample result. Since both .results are{not
‘routinely reported, it may be possible to ‘verify this source of contammaﬁon -
" However, if the reviewer determines that the contamination is from a so'tlrce
- other than  the: sample he/she should quahfy the data. In this case,| the
. “5x** rule- does not apply; the sample value should be reported as a,
: nondetected target compound “U " ,

e If gross contammatron exrsts (x e., saturated peaks), all affected compounds
in the “associated samples should be qualified as unusable (R), diue to.
‘interference. This should be noted in the data review: narrative if: the
contamination is suspected of having an effect on the sample- results.

e If inordinate amounts of other target pesticides or Aroc10rs/Toxaphene- are
found at low levels in the blank(s), it may be indicative of a problem at the
~ laboratory and should be noted in the data review narrative.

. If an instrument blank was not analyzed following a sample analysis which
contained an analyte(s) at high concentration(s), sample analysis results after '
the high concentration sample must be evaluated for carryover. Professronal
judgment should be used to determine if instrument cross-contamination’ has
effected any positive compound identification(s), and if so, detected
compound results should be qualified. If instrument cross-contamination is
suggested, then this should be noted in the data review narrative if-the cross-
contamination is suspected of having an effect on the sample results.

The following are examples of applying the blank qualification guidelines. Certain
circumstances may warrant deviations from these guidelines: )
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Example 1: Sample result is greater than the CRQL but is less than the 5x

mulﬂple of the blank result.
. Blank Result 10
© 7 CRQL - 0S
-~ Sample Result . 400
A -Quahﬁed Sample Result o '4 0B

In tlus case, sample results less than 5 0 (or 5 X. l 0) would be
quahﬁed as nondetected target compounds

..’

'-Example'.Z Sample result is less than the CRQL and 1s also less than the 5x

multlple of the blank result. . _

o L 55 ~

 BlankResut .10
“CRQL "~ . . _ 05
Sample Result : 0 0.4
Quahﬁed Sample Result , 0 4B

Example 3: Sample result is greater than the 5x multiple of the blank result

3x
Blank Result o 1.0
CRQL | ' 0.5
Sample Result’ - 10.0
Qualified Sample Result - 10.0.

* In this case, the sample result exceeded the adjusted blank result (5x
1. 0) and the sample result is not qualified.

o Record blank contammants on QSFs.

If the sample concentration do not meet the criteria of 5 (or 10) times the blank
+ concentration, the sample results should be considered essentially undetected (or as not
detected substantially above the levels reported in the blanks); therefore flagged “B”’ in
accordance with the Region III data validation guidelines.
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3.4.5 Reporting
Form I's may be used to write the ‘‘B’’ data’ quahﬁer for the data not meeting the bflank
criteria. Additional dlscrepancles may be included in the overall report for the Level| M1
vahdauon ' : . .

'3.5 Sample Paperwork

'I'he purpose for evaluatmg the sample paperwork is to detemune that the samples bemg'
validated are "indeed the ones taken from the site, and have not been tampered with.
Accurate sample identity is of paramount importance in substantiating the sample data.
‘Without unequivocal sample identity and cham—of-custody procedures the sample data may'
not be defensrble or enforceable ' : o i
Under the current CLP contracts, the original paperwork (1 e., the purge packnge or the
administrative record) is included in the data package from the laboratory. It'is assu.med
~ that the data validator ‘is not privy to the original paperwork; therefore, the evaluz}tron‘
-criteria and procedures described below apply only to the documents that- are genep.lly
included in the data validation package These documents are the cham-of-custody forms
and Regron m Shrppmg Reoord

~.
-~

3.5.1 Acceptance'Cntena - _' L

"Criteria for acceptability or authenticity of the sampling paperwork, document control:and
chain-of-custody have been- established by- the - National- Enforcement Investigations .Ceriter
(NEIC), in support of the CLP. Overall criteria' are too numerous and subjective to be
discussed here, but the criteria that apply to data validation are:

. The chain-of-custody form should be properly and.completely filled out
- including the sampler signatures, date and tinie of sampling, sampling station
identification, analyses.requested, traffic numbers, tag numbers, etc. These
data are minimally required to confirm the authentlcrty of the sample and its

.data : :

o The cham-of-custody ‘must be maintained at all times. The custody transfers
.between different parties must be signed and dated.

3.5. 2 Review Items.

A copy of the chain-of-custody form originated in the field and that returned from. the
laboratory with the data are essential to confirm the identity of the samples. In addition,



Procedure No.: MI-PEST
. Revision: 1

. Date: 06/30/1995

Page 20 of 20 -

the Region III Shipping Record is essential to 1dent1fy the field QC samples. The chain-of-
custody and Shrppmg Record are generally located in front of the data package

3 53 Evaluatzon Procedure h

Ensure that the cham-of-custody form was srgned and dated by the samplers, and a tlme
and date were entered for sample collection. The laboratory copy of the chaxn-of-custody,
must have the signature of the laboratory sample custodian. ' Any errors on the form should
have been: crossed .out with a single line through the entry.  Verify: that all. collected
samples have unique statiori identification, traffic numbers -and sample -tag numibers. -

sure that the Regron m Shrpprng Record correctly reﬂects the mformauon on the cham
o,f-custody

-.". . ‘ . ’ ‘
. . N PN Ci N

3 5. 4 Actwn

le ‘action to be taken in qua.hfymg the data is hrghly dependent on the nature of the

blem:. Some errors. in paperwork are practically unavoidable in real situations. "An A
effort should be made to reconcile the differences by cross checkmg the field notebooks
agamst the sampling paperwork Occasionally,’ the samplers may forget to sign the chain-
-o,f-custody, however, the field notebooks may amply describe. the sampling event.
Problems are also inevitable in nnoting or cross-referencing sample tag numbers and traffic
numbers. Generally, there are several alternate sources of information to’substantiate or
refute the problem. : S

3.5.5 Reporting
Any discrepancies found in the paperwork must beimmediately brought to the attention of

the EPA RPM or SPO. Clearly define the problems in a memorandum to the responsible
parties. Attach marked copies of the chain-of-custody forms to substantiate the findings.
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Appendix C-2
Vahdatlon of Pesticide/PCB Organic Analyte Data
Manual Level M2

1 Purpose and Apphcabxhty

This procedure prov1des step-by-step mstructxons to manually vahdate the pestlclde an yte
organic data using the manual innovative data validation approach at Level M2 -
approach focuses on the use of, mformauon ‘contained on the CLP forms and a rev1e of
chromatograms as summanzed m Table M2-PEST-1 ‘ SR ‘

The procedure is applmble to the PesucldeIPCB obtamed using the Contract Labo tory,
Program Statement of Work (CLP. SOW) Hard copy data conforming to the apph 'le
CLP SOW speclﬁeatlons are essenual in order to- earry out the procedure A

Data validated using tlus procedure are- consxdered usable for. the followmg types of:-
purposes; however, the ‘data’ users: must decide on 4. case—by-ease basis whetherI the
.procedure is suxtable for thelr mtended data uses. The suggested data uses are L
S

P Over31ght of actlvmes led by other partles

. Companson to action levels
° Initial site investigation '
° ~Contamination sources
e Nature and extent of contamihation
_ , .
o Prelit'uinary risk asseSSIuent
*  Risk assessment with known high levels of toxics

o Feasibility study
o Preliminary-design :
o Treatability study -

| Initial cleanup verification
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- Table M2-PEST-1
. QC-CHECKLIST FOR LEVEL M2
CLP RAS PESTICIDFS-POLYCHLORINATED BIPHENYIS

Field Quahty Control (dup blnk PB samp.) . - X

Sample Paperwork . . - 1 x

Holding Time

Retention Time R o X

Surrogate Recovery

AN EIENES BN B ER BN E

Dilution Factor

Moisture Content

>

Pesticide Cleanup Checks

b

Chromatograms s X X X

Raw Data ' . S T X
| ,

—
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2. Quality Control Measures.Checked

Table M2-PEST-1 hlghhghts the quahty control (QC) indicators evaluated under tlus data
validation procedure. ' _

3. l’rocedure

The following subsections ‘describe for each of the QC indicators the acceptance criteria,

location and retrieval of QC data, evaluation of the QC data, actions taken in the event the
QC acceptance criteria are excwded and documentation of the QC violations in a
standardized report form K

tThe pesticides data requxrements to be checked are. Tlisted below
3.1 Actlon Level Nouﬁeatlon ,
32 .Techmml Holding 'runes (CCS—-Contractual holdmg times only)
33 GC/ECD Instrament Performance Check
34 .Imtxal Cahbrauon (CCS)
35 Co_ntmumg Cahb:auon (CCS)
3.6  Blanks .
3.7 - Surrogate Spikes (CCS)
3.8 Mafrix Spikes/Matrix Spi_ke Duplicates
3.9 Pesticide Cleanup Checks -
3.10 Reported Contract Required Quantitation Limits (CRQLS)
- Two forms have been developed to 'assist in the performanee and documentation of
implementing Level M2. The first form, M2-PEST-QUAL, summarizes holding time,
calibrations, blanks, surrogates, and internal standards. The second form, M2-PEST-SPK,
summarizes surrogate and matrix spike quality control checks. These forms are presented

~on the following pages as Tables M2-PEST-2 and M2-PEST-3.

Reporting requirements for Level M2 are as follows:
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®  Hand annotate the Form Is, including:
—  -Data validation qualifiers
—  Sample identification number
- Sampling locanon :

. Provide a-narrative that includes:
~ - A statement that defines the level of the data review, i.e., M2

-~ .. Major and mmor problems associated with the analysis
- Highhgbt 1ssues that may have affected detectron hmts

. Include the followxng attachments: -
= List of data validation qualifiers Lo
- Support’ documentanon mclg,dmg forms that support asmgmng data -
. qualifiers | ‘
— . . Chain of custody form
= . Samples affected by . calibration should be’ hsted on the appropnate
' cahbratron forms oY S _

~

‘Data quahﬁers assrgned in thrs nevrew are as follows

Codes Relatmg to . Identxficatnon (Conﬁdence Concemrng Presence or Absence of
Compounds) : _ ‘ ‘

s,

u = Not detected The associated number indicates appmnmate sample
. concentration necessary to be detected '

(NO CODE) = Conﬁrmed 1dent1ﬁcatxon

B = Not detected substantrally above the level reported in laboratory or field
' blanks. -
R = Unreliable r,eSult. Analyte may or may not be present in the, sample.

Supporting data necessary to confirm result.

N

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

Codes Related to Quantitation (can be used for both posmve results and sample
quanntauon limits):

J = Analyte present. Reported value may not be accurate or precise.
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TABLE M2-PEST-2 l
PESTICIDE/PCBS QUALIFIER SUMMARY (CALIBRATIONS, BLANKS, HOLDING TIME, SURROGATES, lNTERNAL
STANDARDS) i
Date Analyzed: . C. . Hold Time |’ E
. o . Out. days |- Last IND Standard before Analysi
 Matrix _ Sample Identifier: Ext. | Anal | 11 2 3 1 41 s: 6

RIS

Eﬂ!ﬂﬂ!lflﬂL . ‘ . A ' ‘ . I )
Dieldi . _ - . . ~ R
‘|.4.4-DDE ' _ S ‘ o _ :
1 Endein T B _
:[-Endoslfen 1
4,4'-DDD.

: rlitmmalfn.n.mlliaxL

_44'-DDT _

: .
: Endrip ketope

; |-aipha-chiordane
gamma-chlordane
.|_Aroclor-1016 (PCB-1016) - :

Aroclor-1221 (PCB-1221)

Aroclor-1232 (PCB-1232)

Aroclor-1242 (PCB-1242)
Aroclor-1248 (PCB-1248)

Aroclor-1254 (PCB-1254)

“Aroclor-1260 (PCB-1260)

Dibutylchlorendate (DBC) Surr. )
* Validation Criteria; - Primary Column . 'Secoqdag’ Column
Detected compounds %D < 15 and %D < 20

Undetected compounds %D < 20 or %D < 20
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SDG No:
A " Table M2-PEST-3 ' .
PESTICIDE/PCBS SURROGATE AND MATRIX SPIKE QUALITY CONTROL
. " . SUMMARY R . .
: D S man i
Surrogate Recoveries, ¥R .
| ‘Sample Identifier: , Aqueous Soit
- (Acceptance Range, %R): | (24-154) " | Qualifiers (+13 | *
. o .
|Surrogate = Dibistylchlorendste (DEC)
. S/MSD Data Summa ;
Matrix Spike, Recovery, | Matrix Spike Duplicate, MS/MSD
%R , Recovery. %R Precision, RPD
. ) i = Qualifiers
Spike Compound: - Rang “Actual- Range Actual Range | Actual (+1)
: AQUEOUS SAMPLES
amma-BHC (Lindanc) | s6-123 ' 56-123 14
Heptachlor ' | 40431 40-13} 20
Aldrin _40-120 40-120 2
Dieldrin 52-126 52-126 ' 18
Endrin 56-121 56-121 2]
4.4’-DDT ' 38-127 38-127 27
SOIL SAMPLES -
gamma-BHC (Lindane) '46-127 46-127 50 .
. . o N . l
Heptachlor 35-130 35-130 31 :
Aldrin ' 34-132 34-132 43
Dicldrin ' 3i-134 31-134 - 38 -
Endrin 42-139 42-139 45
4,4'-DDT | 23-134 23-134 50
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K "= Analyte presetit. Reported value may be biased high. = Actual value is
‘ . expected lower. | ' '
L = Analyte present. Reported value may be blased low Actual value is
E expected to be hlgher ‘
Uy = Not detected quantltatlon limit ma.y be inaccurate q or 1mprecrse |
UL R = - -Notd_etected, quantrtatlon limit is probably hlgher. |
Other C_odes | o |
Q .. = -Noanalyttcalresult. -
" *. | =. Results reported from dxluted analysrs

3 1 Actlon Level Notnfieatlon '

The purpose behind act10n level nouﬁcatxon is to make the EPA Remedial ProJect Officer
(RPM) or the Site Project Officer (SPO) aware of the potential human health risk at the
site. In accordance with the Region I Hazardous Waste Division policy, the EPA RPM
- or SPO must be promptly notified of any contaminant exceeding the established action level
or the 10-day health advisory limit.- The data for contaminants exceeding the action levels
must be validated as a top priority and reported to the RPM or SPO. Vahdauon of the rest
of the data may then be completed normally. =~~~

3.1.1 Acceptance Criteria for Action Level Notification

EPA’s Office of Solid Waste and Emergency Response has established 10-day advisory
limits or the action levels for several organic compounds and elements of special health risk
concerns based on the Safe Drinking Water Act. The pesticide organic compounds and-
their 10-day health advisory limits apply only to aqueous samples and are listed in Table .
M2-PEST-4. The criteria for action level notification are. as follows: -

. The contaminant concentratxon must be equal to or above the estabhshed 10-
day health advisory limits.
° Data for contaminants exceeding the action levels must be validated as a top
-priority. :

. The following EPA personnel must be’ notlﬁed of the action level
exceedances:
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~  EPARPM or SPO

- EPA Section Chlefs
- Site Investigation (SI)
- - Remedial
- Enforcement
- RCRA '

_ EPA Secuon Toxlcologlsts
- Enforcement

-~ Superfund
_.-‘ . :RCRA
L The remammg data valldauon should be completed per normal procedures.

o Any speclal mstructlons ﬁ‘om the Hazardous Waste Dmslon should be
Afollowed S .

* Records should be kept of the data rev1ew, action level notlﬁeatlon and any
o follow up msu'uctlons and actions.

T~

Table M2-PEST-4 -
PESTICIDES AND POLYCHLORINATED BIPHENYLS AND ACTION
LEVELS

Compound ; Compound Action
_ Jf S Level*. -
Chlordane | 63 Endrin’ ' o 5
| Heptachlor ‘ 10 |Lindane~ - 1,200
Methoxychlor - - 2,000 Toxaphene ‘ 80 |

*All units are ug/l

3.1.2 ‘Data Requirements and Retrieval of Data

All data required to perform Level M2 validation, as detail_ed in the follewing sections, are
necessary for carrying out action level notification. The location of the data and their
retrieval procedures are also discussed below. ‘ '
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3.1.3 'Ev_'aluation Procedure

The evaluation process precedmg action level notification will pnmanly consist of
comparmg the results on Form I’s with the action levels presented in Table M2-PEST-4,
Following the identification of the contiminants exceeding the action levels, focused data -
validation should be performed- usmg the criteria, - and . procedures ‘described. in' the
Aappropnate sectlons below '

3.1.4 Action

The action resultmg from focused data validation will be the notification of action Tevel
exceedance to the personnel 1dent1ﬁed above in Sectlon 3. 1 1

3. 1 5 Reportmg

- Copies of Form I's can be used to Mghhght the contaxmnants above the action levels The
findings- of the focused validation can be summarized in a memomndum, and the data
qualifiers resulting from focused validation may be written on the Form I's.~ The marked
up forms should be clarified. that they represent validation of only the contammants
exceedmg the action levels, and not all data.

3.2 Technical Holdmg Tlmes

The objective is to ascertain the vahdlty of results based on the holding time of the sample
from time of collectmn to.time of sample extractlon and analysm '

3.2.1 Acceptance Cntena

Technical requirements for sample holdmg nmes have only been established for water
matrices. The holding times for soils are currently under investigation. When the results
are available they will be incorporated into the data evaluation process. In addition, results
of holding time studies will be incorporated into the data review criteria as the studies are
conducted and approved. The maximum holding time, as stated in the current 40 CFR Part
136, for pesticides and Aroclors in‘cooled (@ 4°C) water samples is 7 days from sample
collection to extraction and 40 days from sample extraction to analysis. It is recommended
that pesticides and Aroclors in soil samples be extracted within 7 days of sample collection.

The contractual holding times, which differ from the technical holding times, state that
extraction of water samples by separatory funnel must be completed within 5 days of
validated time of sample receipt (VTSR), extraction of water samples by continuous liquid-
liquid extraction procedures must be started within 5 days of VTSR, and soil/sediment
samples are to be extracted within 10 days of VTSR. Also, contractually both water and
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soil sample extracts must be analyzed within 40 days of extraction. However, the
contractual delivery due date is either 14 days or 35 days after receipt 1n the laboratory of
the last sample in the SDG, depending on the contract.

3. 2 2 Revtew Items

Form I PEST, EPA Sample 'Irafﬁc Report andlor cham-of-custody

3.2.3 Evaluatwn Procedure

Technical holdmg trmes for sample extracuon are estabhshed by comparmg the sample’
collection date on the EPA  Sample Traffic: Report wrth the dates of extraction on Form 1
PEST. To determine if the samples were analyzed»wrthm the holdmg ttme after extractlon,
compare the dates of extrachon on Form I PEST S

Venfy that the traffic report mdrcates that the samples were recerved mtact and 1ced If the
samples were not iced or there were any problems with the samples upon reeerpt then.
drserepancres in the sample condrtron eould affect the data o . )

3.2.4 Actzon

1. If technical holdmg times are exceeded qualrfy all detected. eompound results as
' estimated “‘J*’ and sample quantitation limits as-estimated *“UJ,”’ except: for PCBs
~ which are not expected to degrade significantly durmg storage

2. If techmcal holdmg times are grossly excwded erther on the first analysrs Or upon
reanalysis, the reviewer must use professional judgment to determine the reliability
of the data and the effect of additional storage on the sample results. The reviewer
may determine that detected compound results or the associated quantitation limits
are approximates and should be qualified with *‘J** or ““UJ,”’ respectively. The
reviewer may determine that nondetected target compound data are unusable (R).

3. Due to lrmrted ‘information concemning holdrng trmes for sorl samples water holding
time cntena :should be apphed '

4. The reviewer should also be aware of the scenario in which the laboratory has
exceeded the technical holding times, but met contractual holding times. In this
case, the data reviewer should notify the Regional TPO (where samples were

" collected) and/or RSCC ‘that shipment delays have occurred so that the field
problem can be corrected. The reviewer may pass this information on to the
laboratory’s TPO, but should explam that contractually the laboratory met the
requirements.
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3. 3 GC/ECD Instrument Performance Check.

Performance checks on the gas chromatograph thh electron eapture detector (GC/ECD)
system are performed to ensure adequate resolution and instrument sensitivity. “These
criteria ‘are not sample specific. Conformance is determined using standard. materials;
.therefore, these cntena should be met in all cu'cumstances

.3 3 1 Acceptance Cru'eria

1. Resolunon Check Mixture

'. a.

- ~The Resoluuon Check Mlxture must be analyzed at the beginning of every

initial - mhbrauon sequence, on eath GC column, and instrument used for
analysis.". The. Resolutlon Check Mixture contams the followmg pesncldes
and surrogates' ST . .

." gamma-Chlordane o

o

e " Endosulfan'I

¢ 44'DDE

e - Dieldrin -- -

J Endosulfan sulfate

o. " Endrin ketone ‘

o Methoxychlor

. Tetrachloro-m-xylene
® . Decachlorobiphenyl.. ..

b.  The depth of the valley between two adjacent peaks in the Resolution Check
Mixture must be greater than or equal to 60.0 percent of the height of the
shorter peak. »

2. Performance Evaluation Mixtures.
a. The Performance Evaluation Mixture (PEM) must be analyzed at the

beginning (following the resolution cheéck mixture) and at the end of the

initial calibration sequence. The PEM must also be analyzed at the
beginning of every other 12-hour analytical period. The PEM contams the
following pesticides and surrogates.

. gamma-BHC
L4 ' alpha-BHC
. 4,4'-DDT

e . beta-BHC
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o Endrin
J Methoxychlor
o Tetrachloro-m-xylene
o Decachlorobiphenyl

The resoluuon of- adjacent peaks for the PEM injections ineach cahbrauon
' (inmal and. contmumg) must be 100 percent for both GC columns e

] The absolute retention times of each of the single component pesncldes and

- surrogates in all PEM analyses must be within the spectﬁc retention. time
windows centered around the mean retention times determmed from the
three-pomt initial calibration using the individual Standard Mixtures A list
of the retenuon timie wmdows is found in Attachment 1,:Table 1 s

For . example, for a grven pesucxde the mean reten . ume is: ﬁrst
determined from the initial calibration and found to be 12. 69 ‘minutes. ‘The
retention time window for this peshclde is £0.05 minutes,: Therefore, the
calculated retention time wmdow would range from 12 64 to 12 74 mmutes

"The relauve percent difference (RPD) between the calculated amount and the
true amount for each of the single component pesuctdes and surrogates in
the PEM analyses must be less than or equal to 25.0 percent

The percent breakdown is the amount of decomposition that 4 4'-DDT and
Endrin undergo when analyzed on the GC column. For Endrin, the percent
breakdown is*determined by the presence of Endrin aldehyde and/or Endrin
ketone in the GC chromatogram. For 4,4'-DDT, the percent breakdown is
determined from the presence of 4,4’-DDD and/or 4,4'-DDE in the GC
chromatogram The equations used to verify these calculattons are provided
in Attachment 1, Equations A and B.

i The percent breakdown for both 4,4'-DDT and Endrin in each PEM
‘must be less than or equal to 20.0 percent for both GC columns.

i, The combmed percent breakdown for 4,4'-DDT and Endrin in each
'PEM must be less than or equal to 300 percent for both GC
-columns.

3.3.2 Review Items .

Form VI PEST-4, Form VII PEST-1 Form VIII PEST, and chromatograms.
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3.3.3 Evaluation Procedure

1.

Resolution Check Mixture ‘

a.

' Venfy from the Form 'VIII PEST that the resolutton check ‘mixture was
" . analyzed “at ithe’ b?,g‘mmng of the initial calibration sequence on ench GC
' column and mstrument used for analysrs - : RRREY

.-s,:- A ﬁ{;? 7’2“ N

| | Check the resoiunon check mixture data and Form VI PEST-4 to venfy that
“'the - resolution”. criterion between - two adjacent peaks for the requxred
compounds is 1éss] than or equal to 60 percent.

. -Check the PEM data from the initial ‘and contmumg mhbrauons to venfy
* that the’ resoluuon between adjacent peaks is 100 percent on both GC

o ';-'-. :'x

columns

Check the PEM data from the initial and contmmng cahbratlons and Form -
VII PEST-1 to verify that the absolute reterition times for the pesticides in
each analysrs are within the calculated retention time windows based on the
mean RT from the three-point initial calibration usmg equatrons and

- cxarnples found in Attachment 1, Table 1. ° N

" Verify that the relative percent difference (RPD) between the calculated

amount and the true amount for each of the pesticides and surrogates is less
than or cqual to 25.0 percent. :

‘Venfy that the individual breakdowns for 4,4'-DDT and Endrm are less than

or equal to 20.0 percent, and that thc combined breakdown is less than or
equal to 30 0 percent

3.3.4 Action

1.

Resolution Check Mixture: If resolution criteria are not met the quantitative results
may not be accurate due to inadequate resolution. Detected target compounds that
were not adequately resolved should be qualified with ““J.”’  Qualitative
identifications may also be questionable if coelution exists. ‘Nondetects with
retention times in the region of coelution may not be valid, depending on the extent
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of ‘the problem Professional judgment should be used to determme the nwd to
qualify data as unusable (R) . :

Performance Bvaluanon Mixture Retenuon Times: Retcntron ume wmdows are
used in qualitative identification. If the retention times of the pesticides in the PEM
do not fall within the retention time windows, the associated :sample results- should
be carefully evaluated. - All samplés injected after the last in-control standard are
potentially affected.- 1t ‘should be noted for TPO action if the PEM retentlon time

a..

'cntenaaregrosslyexceeded S

For the affected samples check to see if the sample chromatograms contmni
any. peaks. that are .close to the expected retention time window .of the.

 pesticide of interest. ~If no peaks are present either within'or.close to the

retention time window of the deviant target pesticide compound then there

s’ usually no effect on the data (i.e., nondetected values can-be consrdercd

valid). - Sample data that are. potenually affected by standards not meeting

© the retcntton time wmdows should be noted in the data revrew narrauve.

; ,If the affected sample chromatograms contain pcaks whrch ‘may be of
concern (i.e., abové the CRQL and either close to or within the expected

retention trme window of the analyte of interest), then the reviewer should
determine the extent of the effect on the data and may choose to qualify

. In some mses, additional effort by the reviewer may be necessary to
- determine if sample peaks represent thé compounds of interest, for example:

i, . The reviewer can examine the data package for the presence
of three or more standards containing the pesticide of interest
" that were run within a. 72-hour penod durmg whrch the

sa.mple was analyzed.
ii.  If three or more such standards are present, the mean and
standard deviation' of the retention time window can be
_reevaluated. :
i, If all standards and matrix spikes fall within the revised

. window, the valid positive or negative sample results can be
determined using thlS wmdow :

iv, ~ The narrative should 1dent1fy the additional efforts taken by
‘ the reviewer and the resultant impact on data usability. In
addition, the support documentation should contain .all

calculations and comparisons generated by the reviewer.
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c. If the reviewer cannot do anything with the data to resolve the problem of
concern, all positive results and quanhtauon limits should be quahﬁed “R.”

Performance Evaluatron Mixture Resoluuon If PEM resoluuon criteria are not met
then the quantitative results may not be accurate due to inadequate resolution.

Positive sample results for.compounds that were not adequately resolved should be
qualified with *‘J.”. Quahtatlve identifications may be questtonable if coelution
exists. Nondetected target compounds that ¢lute in the region of the coelution may
not be valid depending” on"the “extent of the coelution - problem Professional
Judgment should be used to quahfy data as unusable (R) S

If RPD criteria are not met qualtfy all assocrated posruve results generated during
£ and thesample quantrtauon lumts for nondetected

the analytical sequence with
target eompounds wrth “UI AL

4,4'-DDT/Endrin Breakdown: = ‘
a. - If4 4'-DDT breakdown is greater than 20 0 percent

A Quahfy all posmve results for DDT as “L” biased low. If DDT
was not. detected, but DDD and DDE are detected, then qualify the
: quanutatxon lnmt for DDT as ‘unusable (R) -

~
——

T Qualify . posmve results for DDD and/or DDE as” presumpuvely ~
present at an estimated quantity (N). S

b. - If Endrin breakdown is vgreater than 20.0 percent:

i, Qualify all positive results for Endrin with “J.” If Endrin was not
- detected, but Endrin aldehyde and Endrin ketone are detected, then
quahfy the quantuatlon limit for Endrin as unusable (R).

ii. Qualify positive results for Endrin ketone as presumptrvely present at
an approxxmated quantity (N). .

c. If the combined 4 4’-DDT and Endrin breakdown is greater than 30.0
' percent: '

i. Qualify all positive results for DDT and Endrin with ¢‘J.”’ If Endrin
was not detected, but Endrin aldehyde and Endrin: ketone are
detected, then qualify the quantitation limit for Endrin as unusable
(R). If DDT was not detected, but DDD and DDE are detected, then
qualify the quantitation limit for DDT as unusable (R)..
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ii. Quahfy positive results for Endrin ketone as presumptively present at
an estimated quantity (N). Qualify positive results for DDD and/or
: DDE as presumptwely present at an approxtmated quantity (N)

!

6. - Potential effects on the sample data resulting from the initial cahbrauon problems
should be noted m the data revrew nananve

3. 4 Imtml Callbratlon

8 e eyt
MoowSEe s

Comphance reqmrements for sausfactory mmal mhbratxon are established to ensure that
the instrument is capable of producing acceptable qualitative ‘and quantitative data’ for
pesticide -and Aroclor - target - compounds Initial calibration demonstrates . ‘that the
instrument is capable of acceptable performance aLthe begxnmng of the analyucal sequence
and of producmg a lmear mhbrauon curve.

3. 4. 1 Acceptance Crtteria

1. IndmdualStandardMixttm -

al

Ind1v1dual Standard Mtxtures A and B (contammg all of the smgle
- component pesticides and surrogates) must be analyzed at low, midpoint,
- .and high levels during the initial cahbrauon, on each GC column and
instrument used for analysis. .

" The resolution between any two adjacent peaks in the midpoint concentration

of Individual Standard Mixtures A and B in the initial mhbratlon must be
greater than or equal t0.90.0 percent on both columns.

The absolute retention times of .each of the single component pesticides and
surrogates are determined from three-point initial calibration using the
Individual Standard Mixtures. A list of .the retention time windows are
mcluded in Attachment 1, Table 1. .

At leas't one chromatogram from each of the Individual Standard Mixtures A
- and B must yield peaks that grve recorder deflections between 50 to

100 percent of full scale.

The concentrations of the low, medium, and high level standards containing
all of the single component pesticides and surrogates (Individual Standard
Mixtures A and B) must meet the following criteria on both GC columns.

The low point corresponds to the CRQL for each analyte. The midpoint
concentration must be four times the low point. The high point must be at
least 16 times the lew point, but a higher concentration may be chosen.
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The Percent Relative Standard Deviation (%RSD) of the calibration factors
for each of the single component pesticides and surrogates in the initial
calibration on both columns for-Individual Standard Mixtures A and B must
be less than or equal to 20.0 percent, except as noted below. For the two

‘surrogates; the %RSD must be less than or équal to 30.0- percent Up to

two, single component target pesticides (other -than" the. surrogates) per
column may exceed the 20.0 percent limit but the %RSDmust be less than

or equal to: 30.0 peroent Calculatlon is mcluded” 40 Attachment 1,

Equatlon D.

Elther peak area or peak helght may be used to ealculate the cahbrauon

compound must be consistent. For example, if peak area is used to calculate
the low point calibration factor for endrin, -then the nud-..and high-point
eahbxauon factors for endrm must also be ealculated usmg peak area.

2.  Multi-Component Target Compounds

a.

) The multl-component target compounds (the 7 Aroclor and Toxaphene) must
each be analyzed separately at a single concentration lével dunng the initial

calibration sequence. The analysxs of the multl-oomponent ta:get compounds
must also cx)ntam the pesticide surrogates. ‘ .

'For each multl-component analyte, the retentxon times are deterrmned for

three to five peaks. A retention time window of 40.07 minutes is used to

’ detemune retention tlme wmdows for all mulu-component analyte peaks,

Cahbratlon factor data must be determined for each peak selected from the
multl-component analysxs

3.4.2 Review Items

Form VI PEST-1, 2, 3, and 4, Form VII PEST-1, Form VIII PEST, and chromatograms.

3.4.3 Evalization Procedures

1. Individual Standard Mixtures

a.

Verify from the Form VII PEST that the Individual Standard
-Mixtures A and B were analyzed at the proper frequency .on each
- GC column and instrument used for analysis.
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Multl-Component Target Compounds

a. | Venfy from the Form VII PEST that each of the multi-
| component target compounds were analyzed at the requlred
frequency A

: b.. ‘Check the data for the multi-component target compounds and

'Form PEST VI-3 to verify that a least three peaks were used for
calibration and that retention time and cahbratlon factor data are
avallable for each peak. '

3.4.4 Actiori |

1.

If the mmal mhbrauon sequence was not followed as reqmred then professmnal
judgment must be used to evaluate the effect of the non-compliance on the sample :

- data.” If the requirements for the initial calibration sequence were not met, then this

should be noted for TPO action. If the non-compliance has a potenual effect on the
data, then the data should be’ quahﬁed according to the professxonal Judgment of the

. 'rev1ewer and thxs should be noted in the data review narrauve

e

If resblution crite'ria are riot met, then the quantitative' results may not be accurate
due to peak overlap and lack of adequate resolution. Positive sample results for
compounds that were not adequately resolved. should be qualified with “‘J.”’
Qualitative identifications rnay be questionabl_e if coelution exists. Nondetected
target compounds that elute in the region of coelution may not be valid depending
on the extent of the coelution problem Professmnal Judgment should be used to
quahfy data as unusable (R). _—

If the %RSD hneanty ‘cnteria are not met for the compound(s) being qnantiﬁed,
qualify all associated positive quantitative results with “‘J"’ and the sample
quantitation limits for nondetected target compounds with *‘UJ."”’

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, retentxon time, or resolution, the data reviewer should notify the TPO.

3.5. Continuing Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure

~ that the instrument is capable of producing acceptable qualitative and “quantitative data.
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Continuing calibration checks and documents satisfactory performanee of the mstrument
over specific time periods during sample analysrs To verify the calibration and evaluate ,
instrument performance, continuing calibration is performed, consisting of the analyses of

instrument blanks, the PEM, and the midpoint "concentration of Indrvrdual Standard

MixturesAandB

3. 5 1 Acceptance Cntena

l.

' An mstrument blank and the PEM must bracket one end of a 12-hour period dunng :

which  samples are analyzed, and a second instrument blank and the ‘midpoint
concentration of Ind1v1dual Standard Mixtures A and B must bracket the other end .

of the 12-hour penod

_.-"

The resoluuon between any two adjacent peaks in the mldpom,-eo eentrauon of

Individual - Standard Mixtures A and B must be greater than" equal to.
90 0 pereent. ' -

The absolute retention ume for each smgle component pesucrde and surrogate in the
nudpomt concentration of Individual Standard Mixtures A and B must be within the
retention time wmdows deterrmned from the mmal enhbranon e '

- "The RPD between the calculated amount and the true amount‘for eech of the
~pesticides and surrogates in the midpoint concentration of the Individual Standard

Mixtures A and B must not exceed 25.0 percent

3. 5 2 Review Items

Form VII PEST-1 and 2 Form VIII PEST, and chromatograms

1.

'3 5.3 Evaluatzan Procedure

Check the Form VII PEST to verify that the instrument blanks,- PEMs, and
Individual Standard Mixtures were.analyzed at the proper frequency and that no
more than 12 hours was elapsed between continuing calibration brackets in an

ongoing analytreal sequence.

Check the data for the midpoint concentration of Individual Standard Mixtures A
and B to verify that the resolution between any two adJacent peaks is greater than or
equal to 90.0 percent.

Check the data for each of the single component pestmrdes and surrogates in the
midpoint concentration of Individual Standard Mixtures A and B and Form VII
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PEST-2 to venfy that the absolute retention ttmes are within the appropnate
retention trme wmdows . 4

' Check the data from the midpoint concentratron of Individual Standard Mixtures A
and B and Form VII.PEST-2 to verify that the RPD between the calculated amount

and the true amount for each of the pesticides and surrogates is less than or equal to
25.0 percent

3 5 4 Actwn

1.

If the contmumg mhbmhon sequence was not followed * as « reqmred then

- professional Judgment must’ be used to evaluate the effect of the noncompliance on

the sample data. If the reqmrements for the’ continuing calibration sequence were
not met, then' this’ should:be noted for TPO action. If the noncompliance has a

_potential effect on the; data, then" the data should be quahﬁed according. to the
professional Judgment of the revrewer and th1s should be noted -in the data review
' narratrve e f S o .

If resoluhon cntena are not met than the quanutauve results may not be accurate
due to inadequate resolition. Positive sample results for compounds that were not

"adequately resolved should be qualified with- ¢‘J.”’ Qualitative identification may be

questlonable if coelution exists. - Nondetected target compounds that elute in the
region of coelution may not be valid depending on the extent of “the coelution
problem. Professional judgment should be used to qualify data as unusable (R).

* Retention time windows are used in qualitative "iden_tiﬁcation; - If the standards do
not fall within the retention time windows, the associated sample results should be

carefully evaluated. All samples injected after the last in-control standard are
potentially effected

a. For the affected samples, check to see 1f the sample chromatograms contain
any- peaks that are close to the expected retention time window of the
pesticide of interest. If no peaks are present either within or close to the
retention time window of the deviant target pesticide compound, then
nondetected values can be considered valid. Sample data that is potentially
affected by the standards not meeting the retention time windows should be
noted in the data review narrative. If the retention time window criteria are
grossly exceeded, then ttus should be noted for TPO action.

b. If the: affected sample chromatograms contain peaks which may be of
- concern (i.e., above the CRQL and either close to or within the expected
retention time window of the pesticide of interest), then the reviewer should
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follow the guidelines provided in Section 3 3to deterrmne the extent of the

effect on the data.

4, Ifthe RPDis greater than 25 percent for the compound(s) being quantified, qualify
~ all associated positive quantitative results with *‘J°’ and the sample quantrtatmn
. lmuts for nondetects wrth “UI ” .. .

'S."  Potential effects on the ‘sample data due to problems w1th ealxbratlon should be
noted in the data review narrative. If thé data reviewer has knowledge that the
' laboratory has repeatedly failed to. comply with the requirements for frequency,
' linearity, retention time, resolutlon, or DDT/Endnn breakdown, the data reviewer
. should notify the TPO. L .

3. 6 Blanks -

‘The purpose of laboratory (or field) blank analyses is to determine the existence and
magnitude of contamination. problems resulting from laboratory (or field) activities. The.
“criteria for evaluation of laboratory blanks apply to any blank associated with the samples.
(e.g., method blanks, instrument blanks, and sulfur cleanup blanks). If problems with any
blank exist, all associated data must be carefully evaluated to determine whether or not
- there is an inhererit vanab1hty in the data, or if the problem is an 1solated occurrence not
affectmg other data : A ~

3.6.1 Acceptance Cntena

1. No contaminant's should be present in the blanks.

2. Frequency:

a.

Method Blanks—A method blank analysis -must be performed for each

20 samples of similar matrix in each sample delivery group (SDG) or

whenever a sample extraction procedure is performed

Instrument Blanks—An acceptable instrument blank must be run at least once-
every 12 hours and immediately prior to the analysis of either the
performance evaluation mixture or Individual Standard Mixtures A and B,
depending on the place in the analysis sequence.

Sulfur Cleanup Blanks—A sulfur cleanup blank must be analyzed whenever
part of a set of samples extracted together requires sulfur cleanup. If the
entire set of samples associated with a method blank requires sulfur cleanup,
then the method blank also serves the purpose of a sulfur. blank and no
separate sulfur blank is required.
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3.6.2 Review Iterhs

‘Form 1 PEST Form IV PEST and chromatograms

3.6.3 Evaluatwn Procedare

1. Review the results of all associated blanks, Form I PEST, Form rv PEST and
‘ chromatograms to evaluate the presence of TCL pesttcrdes :

2. Verify that method blank analysrs has been reported per SDG per matrix, per
" - concentration level, for each GC system used to analyze samplesg* and for each
extractlonbatch A A '
3. Venfy that the method blank analyses do not contam any target pesttcrde or
' Aroclor/’I‘oxaphene at greater than 1ts Contract’ Reqmred Quanutatton Lumts
(CRQL) : , T

4. For the surrogates in each method blank, venfy that the observed retentton ttmes
- are within the appropnate rétention time. wmdows calculated fmm the’ initial
cahbratron ) S

5. Verify that the instrument blank analysis has been performed every~12 hours as part

of the continuing calibration and following a sample analysis which contains an

- analyte(s) at high concentration(s), and that the instrument blanks do not contain any

- target analytes above one-half the CRQL, “assuming that the matenal in- the
instrument resulted from the extractlon ofa l-L water sample

6. Verify that the sulfur cleanup blanks were analyzed at the required frequency and -
that they do not contain any target compound above the CRQL, assuming that the
material in the instrument resulted from the extraction of a 1-L water sample, If a
separate sulfur cleanup blank was prepared, one version of Form IV PEST should
be completed associating all the "samples with the method blank, and a second
version of Form IV PEST should be completed hstmg only those samples associated
with the separate sulfur cleanup blank.

3.6.4 Action

If the appropriate blanks were not analyzed with the frequency described in Criteria 3, 4,
and 5, then the data reviewer should use professional judgment to determine if the.
associated sample data should be qualified. The reviewer may need to obtain additional
information from the laboratory. The situation should be brought to the attention of the
TPO.
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" Action in the case of unsuitable blank results depends on the circumstances and the origin

of the blank. Detected compound results should be reported and qualified “B" if the
. concentration of the compound in the sample is less than or equal to 5 times (5x) the
amount in the blank. In instances where more than one blank is associated with a given
sample, qualification should be baséd on a comparison with the associated blank having the
‘highest concentration of a contammant The results must not be corrected by subtractmg :
) 'theblankvalue : . : 2 \ '

'Specxﬁc actxons are as follows

1. : If a target pestrcrde or Aroclorl'l‘oxaphene is- found in the blank but not found in the
. .sample(s), no qualxﬁcatlon is required. If the contaminant(s) is found at level(s)
- significantly- grmter thanithe CRQL then- this should be noted in the data revxew
'-narratwe- ; . . . :

2. Any pestrctde or Aroclor_ oxaphcne detected in the sample that was also detected. :
in any associated blank,-is qualified if the sample concentration is less than five..
times (5x). the blank ‘concentration. - The quantitation limit may also be elevated.
"I‘ypmlly, the sample- CRQL is elevated to the concentration found in the sample.
The reviewer should use professronal Judgment to determme if further elevauon of

the CRQL is requu'ed

~..

The reviewer should note that analyte concentrations cnlculated for method blank
may not involve the same weights, volumes, or dilution factors as the associated
samples. These factors must be taken into consideration when applying the *‘5x’’
criteria, such that a comparison of the total amount of contamination is actually
made. :

In addrtton there may be instances when little or no contamination was present in
the associated blanks, but qualification of the sample was deemed necessary.
~Contamination introduced through dilution is one example. Although it is not
always possible to determine, instances of this occurring can .be detected when
contaminants are found in the diluted sample result, but absent in the undiluted
sample result. Since both results are not routinely reported, it may be possible to
verify this source of contamination. However, if the reviewer determines that the
contamination is from a source other than the sample, he/she should qualify the
data. In this case, the *‘5x’’ rule does not apply; the sample value should be
reported and qualified "B" and a note should be added to the narrative.

3. If gross contammatlon exists (i.e.,-saturated peaks), all affected compounds in the
-associated samples should be quallﬁed as unusable (R), due to interference. This"
should be noted in the data review narrative if the contamination is suspected of
having an effect on the sample results.
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4. If inordinate amounts of other target pesticides or Aroclors/Toxaphene are found at
low levels in the blank(s), it may be indicative of a problem at the laboratory and
should be noted in the data Teview narrative. .

5. If an. mstrument blank was not analyzed - followmg a sample analysrs which
. - contained an-analyte(s) at high concentration(s), sample analysts .results after the
" high concentration sample must be evaluated for carryover. Professronal Jjudgmient
should be used to ‘determine if instrument cross-contamination- has eﬁ‘ected any-
positive: compound 1denuﬁmuon(s), and if so, detected oompound Tesuits should be

. quahﬁed If instrument cross-contamination is suggested, then this:should be noted

in the data review narrative if the. cross-eontammatron 1s suspected_, of havmg an

effect on the sample results . S :

‘The followmg are: examples of applymg the blank quahﬁamon gmdelmes'.&“ Certam
‘circumstances may warrant devxatlons from these gurdelmes OO s

o Eitample'l Sample resilt s greater than the CRQL, but m'lmithan'me 5x

. muluple of the blank result. BT
- . 5K . ’ T~
BlankResult ~ 1.0
- CRQL . o .05
- Sample Result - - ... 4.0
Qualiﬁed Sample Result . 4.0B

In this case, sample results less than 50 (or 5 x 1. 0) would be
qualified as nondetected target compounds

, .

Example 2: : Sample result is less than the CRQL and is also less than the 5x

- multiple of the blank result.
5x
Blank Result | 1.0
CRQL R X
Sample Result ' 0.4

Qualified Sample Result 0.4B .



Procedure No.: M2-PEST
Revision: 1

Date: 06/30/1995

Page 25 of 31

Example 3: Sample :esult is greater than the 5x multiple of the blank result.

 BlankResult -~ 10
CRQL = .. 05
 Sample Result 100
+ Qulified Sample Result 100.

ﬁ

In. thxs ease, the sample result exceeded the adjusted blank result (5x,'
1 0) and the sample result is not quahﬁed o

3.7 ‘Sui"rogate s;'ii_k'

Laboratory perfonnanee on-.mdmdual 'samples is established by means of spiking samples -
prior to extraction and analysis {o:determine surrogate spike recoveries. . All samples are
spxked with surrogate - compounds prior ‘to sample extraction.- . ‘The: evaluauon of the
_recovery. results of these surrogate spikes is not:necessarily straightforward. The sample
jtself may produce effects due. to.such factors as interferences and high concentrations of
target and/or nontarget analytes Since the effects of the sample matrix are frequently
outside the control of the labomtory and may present relauvely unique problems, the
evaluation and review of data based on ‘specific sample results is frequently. subjective and
demands analytical experience and professional judgment. Accordingly, ‘this section
consists primarily of guidelines, in some cases with several optional approaches suggested.

'3.7.1 Acceptance Criteria
1. Two surroga‘ie spikes, tetrachloro-m-xylene and decechlorobipheriyl are added to
all samples, Individual Standard Mixtures, PEMs, blanks, and matnx splkes to
' measure their recovery in sample and blank matnces :

2. . The advisory limits for recovery of the surrogates tetrachloro-m-xylene_(TCX) and
_ decachlorobiphenyl (DCB) are 60 to 150 percent for both water and soil samples.

3. The retention times of both of the surrogates in the PEM, Individual Standard
Mixtures, and samples must be within the calculated retention time windows. TCX

must be within +0.05 minutes, and DCB must be within +0.10 minutes of the
mean retention time determined from the initial calibration.

3 7.2 Review Items

Form II PEST, Form VIII PEST, and chromatograms.
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3.7.3 Evaluation Procedures

1.

‘Venfy that the recoveries on the Surrogate Recovery Form II PEST art accurate

and 'within the advisory limits and that the retention times on the Pesticide

, Analytml Sequence Form VIII PEST are accurate and w1th1n the retention ttme

lumts

If low surrogate recovertes are observed the reviewer should mveeugate whether

. the low recovenes were & result of sample dilution. .

" In the spectal ease of a' blank analysm with surrogates out of speclﬁcauon, the
".reviewer must glve special consideration to- the validity of associated' sample data.

The basic concern'is whether the blank problems represent an isolated problem with
the ‘blank alone, or whether there is a fundamental problem. with the analytical

... process. - For example, if one or more samples in-the batch show ‘acceptable

surrogate recoveries, the revxewer may choose to conslder the blank problem to be

| an molated occurrence

3 7.4 Actwn

1..

If surrogate spike recoveries are outside of advisory limits, the following guidance
is suggested.: Professional judgment must be used in applying these-criteria. -

a. - If low recoveries (i.e., between 10 and 60 percent) are obtained,f this may
be an indication of a low bias in sample results-and associated detected -
compound data should be qualified ““L’* and quantitation limits ‘‘UL.”*

b. If high recoveries (i.e, greater than 150 percent) are obtained, this may be

an indication of a high- bias due to co-eluting interferences. Qualify
associated detected compound data with ‘’K”’, nondetected analytes do, not
require quahﬁeetton ‘

c. = Ifeither pesttcxde surrogate recovery is reported as between zero percent and

10 percent, the reviewer should examine the sample chromatogram to assess

‘the qualitative validity of the analysis. If low surrogate récoveries are found

" to be due to sample dilution, then professional judgment should be used to

determine if the resulting data should be qualified. If sample dilution is not

a factor, then detected target compounds may be qualified ‘‘L’’ and
nondetected target compound results should be qualified unusable (L).

d. If zero pesticide surrogate recovery is reported, the reviewer should examine -
the sample chromatogram to determine if the surrogate may be present, but
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_ slightly outside its retention time window. If this is the case, in addition to
. assessing surrogate recovery for quantitative bias, the -overriding
consideration is to investigate the qualitative validity of the analysis. If the
surrogate is not present quahfy all nondetected target compounds as

, unusable (R) _

If surrogate retentron ttmec in PEMs rndrvrdual standards and ,samplcs are outside

of the retention time hmxts qualrﬁcauou of the data is left up to the professronal

Judgment of the revrewer Refer to Sectron 3.3.4.2 for more gmdance

_ Extreme or repeated analytml problems w1th surrogate recovenes should be noted
~ forTPO actlon i :

Potenttal effects of the data- result:mg from surrogate recovenes not meetmg the
advxsory limits should be noted.mthe data review narrative. _ ,

_3 8 Matrix SplkesIMatrlx.Splke Duphcates -

_'Data for matnx spxkes (MS) and matnx sprke dupheates (MSD) are generated to determine
lorig-term precision and accuracy of the analytml method on various matrices. These data
-alone cannot be used to evaluate the precision and accuracy of individual samples
However, when exercising ‘professional judgment, MS/MSD data shOuld be used in

conjuncnon with mformatlon on other deﬁcrencxes

3.8.1 Acceptance Criteria o

1.

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

Matnx spike recoveries should be within the advxsory Timits provided on Form III
PEST-1 and PEST-2 and in Attachment 1, Table 2.

~ Relattve percent drfference (RPD) between MS and MSD recoveries' must be within

the advrsory limits provnded on Form IIT PEST-1 and PEST-2 and in Attachment 1,
Table 2. ‘

3.8.2 Review Items

Form III PES’f-l and PEST—2., and chromatograms

3.8.3 Evaluatt'an Procedures

1.

Verify that MS and MSD samples were analyzed at the required frequency and that
results are provided for each sample matrix.
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Inspect results for the MS/MSD Recovery on Form III PEST-1 and PEST-2 and
verify that the results for recovery and RPD are within the advisory limits.

Check that the matnx sprke recoveries and RPD were calculated eorrectly

Compare %RSD results of nonsprked compounds between the ongmal result MS

’_andMSD

3 8. 4 Actwn

1.

: 'No action 1s taken on MS/MSD data alone. However, usmg mformed professional
judgment the data reviewer may use the MS-and MSD results in conjunction with
= "other QC cntena and determme the need for some quahﬁeanon of the data.

The data revrewcr should ﬁrst try o determme to what extent the results of the

MS/MSD affect the ‘associated sample data. This determination should be made.
with regard to the MS/MSD sample 1tself as well as specrﬁc analytes for all sample "

| assoclatedwrththeMSIMSD

In. those mstanees where it can be deterrmned that the results of the MS/MSD affect
only the sample spiked, then qualification should be limited to this. sample alone.
However, it may be determined through the. MS/MSD results thata laboratory is
having a systematic problem in the analysis of one or more analytes, which affects
all associated samples. For example, if the recoveries for MS and MSD are
consistently low for both water and soil samples, this could be indicative of a-

~ systematic problem in the laboratory and recoveries should be examined in all

associated samples

The reviewer must use professronal judgment to determme the need for quahﬁcatron

,of positive results of nonsplked compounds.

.NOTE: - If a field blank was used for the MS/MSD, a statement to that effect

“ ‘must be included for the TPO. .

3.9 Pesticide Cleanup Checks

Pesticide cleanup procedures are utllrzed to remove matrix interferences from satnple
extracts prior to analysis. The use of the Florisil cartridge cleanup procedure significantly
reduces matrix interferences caused by polar compounds. Gel permeation chromatography

(GPC) is used to remove high molecular weight contaminants that can interfere with the

analysis of target analytes. Pesticide cleanup procedures are checked by spiking the
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cleanup columns and cartridges, and ‘verifying the recovery of pesucldes through the.
cleanup procedure o

~1?"

2.

3.9.1 Acceptan'ce--cmeﬁh |

Flonsll Cartndge Cleanup

- ~a‘

b.

' Flonsrl cartndges must be used for the cleanup of all sample extmcts

' Every lot number of Flonsrl cartridges used for sample cleanup must be

checked by spiking with 2,4 S-tnchlorophenol and the mrdpomt'
concentrauon of Individual Standard Mixture A A

The lot of Flonsxl cartndges is acceptable if the recovenes for all of the
pesticides and surrogates in Individual Standard Mixture A are within 80 to _

| . 120 percent, if the recovery of 2,4,5-trichlorophenol is less than 5 percent,
and xf no peaks mterfenng with the target analytes are detected .

Gel Permeatron Chromatogmphy (GPC)

a.

~ GPCis used for the cleanup of all soil sample extracts and for water sample

extracts -that contain high molecular weight components that mterfere with
the analysrs of the target analytes. _ ~

At least once every 7 days, the cahbratron of the GPC unlts must be checked
by spiking with two check mixtures: the matrix spiking solution and a -
mlxture of 0.2 ug/ml Aroclors 1016 and 1260.

The GPC cahbrauon is acceptable if the recovery of the pestrcrdes in the
matrix spiking solution are within 80 to-110 percent, and the Aroclor
patterns should match those generated for previously run standards. '

A GPC blank must be analyzed after each GPC calibration and is acceptable

_ if the blank does not exceed one-half the CRQL for any target analytes.

'3.9.2 Review Items

Form IX PEST-1 and 2 and chromatograms

3.9.3 Evaluation P'rocedur‘é‘.

1.

Florisi] Cartridge Check
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Check the data from the Florisil cartridge solution analyses and the Form IX PEST-
1 and recalculate some of the percent recoveries to verify that the percent recoveries

. of the pesticides and surrogates in Individual Standard Mixture A are within 80 to

120 percent, the recovery of 2,4,5-trichlorophenol is less than 5 percent, and no
interfering peaks are present. Compare the raw data to the reported results and

verify that no ealculauon or transcnpuon errors have occurred

‘Gel Permeatlon Chromatography (GPC)

Check the data from the GPC cahbrauon check analyses and the Form IX PEST-2
and recalculate some of the percent recoveries to verify that the percent recoveries
of the pesucldes in the.matrix spike solution are within 80 to 110 percent and that

. the Aroclor patternis are similar to those of previous standards. Check to make sure

that no tmnscnptlon errors. have occurred

3.9, 4 Action

1.

I Flonsxl Cartndgc Check criteria are not met, the raw data should be examined -

for the presence of polar interferences and professwnal judgment should be used to
qualifying the data. :If a laboratory chooses to analyze samples under an
unacceptable Flonsxl Cartndge Check, then the TPO should be nouﬁed

If Gel Permeation Criteria are not met, the raw data should be exammed for the

presence of high molecular weight contaminants and professional judgment should
be used in qualifying the data. If a laboratory chooses to analyze samples under
unacceptable Gel Permeatlon Cntcna, then  the TPO- should be notified.

If zero recovery ‘was obtarned for the pesticide compounds and surrogates during
either check, then the nondetected target compounds may be suspect and the data
may be quahfied unusable ®). .

If high recoveries (i.e, greater than 120 percent) were obtained for the. pesncldes
and surrogates during either check, use professional judgment to qualify detected
target compounds as biased high (K). Nondetected target compounds do not require
qualification. :

_Potential effects on the sample data result from the pesticide cleanup analyses not

yielding acceptable results should be noted in the data review narrative.

3.10 Reported CRQLS .

The objective is to ensure that contract required quantitation limits (CRQLS) are accurate.
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3.10.1 Acceptance Criteria . .'

The adjustment of the CRQL, must be calculated according to the equauons provxded in
Attachment 1, Bquauons N and 0. : . .

- 3.10. 2 Review Items

~ Form 1 PEST, Fonn X PEST 1 and PEST-Z and chromatograms

3. 10 3 Evaluaaon Procedure '

1. Venfy that the CRQLs have been adjusted to .reflect all sample dxlutton,
concentrations, splits, cleanup acnvmes' and dry weight factors ‘that are not
accounted for by the method

3.10.4 Actwn e

1. If there are any dtscrepancles found the laboratory may be contacted by the -
designated representative to obtain additional information that could resolve any
differences. If a discrepancy remains unresolved, the reviewer must decide which
value is the best value. Under these circumstances, the reviewer may determine if
qualification of the data is warranted. A description of the-reasons for data
qualification and the qualification that i is applied to the data should ‘be documented

" in the data review narrative.
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‘Attachment 1 to Appendix C-2
Multi-Media, Multi-Concentration
Contractual Requirements and Equations
for Pesticide Data Rev1ew

GCIECD Instrument Performance Check

Check the Performanee Evaluatlon Mixture mlculatlons using equatlons L2, 1.3, and IL.4 to
ensure correct mlculauon of DT and Endrin breakdown. The breakdown of DDT and Endrin
in both of the PEM injections must be less than 20.0 percent, and the combmed breakdown of

DDTandEndnnmustbelessthan300percent

..
>

T -~

' Amount found in ng (DDD+DDE) x100 |
% Breakdown DDT - (A
Amaunt in ng of DpT uyected ( .).‘
%BreakdownEndnn— o .
| Amount Jound in ng (Endnn aldehyde + Endrin ketone) x 1oo ®

-~

Amount of Endrin. mjected in ng | —

" Combined %-Breakdown = % Breakdown DDT + % Bregkdown Endrin  (C)

All peaks in both the injections of the .Perfomrance Evaluation Mixture- must be 100 percent
resolved on both columns. The relative percent difference of the calculated amount and the
true amount for each of the single component pesticides and surrogates in the PEMs must be

less than or equal to 25 0 percent using equatxon D.

. -C : ’ .
RPD = -2 cod x 100 (D)
Crom A ‘
Where
Com = True concentration of each analyte -
Cue = Calculated concentration of each  analyte from the analysxs of the

standard
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 Initial Calibration

- Retention time wmdows for each analyte and surrogate are calculated using Table 1. Windows
are centered around the mean absolute retention time for the analyte established durmg the
initial calibration. For example, for a given pesticide the mean retention time is first-
determined froin the ‘initial uhbrauon and found to be 12.69 minutes. The retention time
‘window for this pesticide is +0.05 minutes. Therefore, the mlculated retenuon ume window
would range from 12. 64 to 12 74 minutes e :

. Tablel '
RETENTION TIME WINDOWS FOR PESTICIDE TARGET COMPOUNDS
Pestnclde Compounds = Retentnon Time Windows in Minutes
_alpha-BHC S | © 4005

| beta-BHC e SRR S : ~.40.05
gamma-BHC = . S 10.05
delta-BHC = . o . - £0.05 ,
Heptachlor =~ -~ = . L 40050
alpha-Chlordane .. =~ - , +0.07
gamma-Chlordane . - o 1 +0.07
Heptachlor epoxide ‘ ' : 40.07 - =
Dieldrin : ' . +0.07
Endrin | . - +0.07
Endrin aldehyde o - £0.07
Endrin ketone ' , +0.07
DDD i | ' +0.07
DDE - o +0.07

" DDT - ' S 1007
Endosulfan I - _ +0.07
EndosulfanII = : .. $0.07
Endosulfan sulfate A ' - 40.07
Methoxychlor - - - 40.07
Aroclors - » - 40.07
Toxaphene "” S +0.07
Tetrachloro-m-xylene +0.05

- Decachlorobiphenyl - _ . 10.10

~ The %RSD of .the' calibration factors for each single component target-compound must be less
than or equal to 20.0 percent. The %RSD for the two surrogates must be less than or equal to
30.0 percent. Up to two single component target compounds per column may exceed the 20.0
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.. - C ' .
Where
Coom = . 'I‘rue conoentrauon of each analyte ™
= . Calculated concentration of - each analyte from the analysxs of the

: . _standard
Surrogate Splkes

The advisory hmts for reoovery of teu'achloro—m-xylene ('I‘CX) and demchloroblphenyl (DCB)
are 60 to 150 percent for both water and-soil samples. . The surrogate percent recovery is
calculated .using equation. J." The retention times of both surrogates must be within the
calculated retention time windows, i.e., TCX must be within +0.05 minutes of the mean
retention time determined from the 1mt1a1 calibration and DCB must be within :I:O 10 mmutes '
of the mean retenuon tune determmed from the initial mhbratlon . .

Surrogate Percem‘ Recovery = -g— x 100 ST @
~ Where: e , '
Q: = Quantity determined by analysis
Q, = Quantity added to sample/blank

Matrix ‘Spikes/Matrix Spike Duplicate

The matrix spike/matrix spike dupliéate recovery and RPD réquirements are listed in Table 2.
The matrix spike recoveries and RPD are calculated using equations K and L.

Table 2
MS/MSD CONTRACTUAL REQUIREMENTS

% Recovery RPD % Recovery RPD

Compound Water Water Soil Soil
gamma-BHC (Lmdane) . 56-123 .15 46-127 | 50
Heptachlor A | - 40131 .20 .| 35-130 3]
Aldrin ' S 40-120 - 22 - 34-132 43
Dieldrin _ 52-126 18 31-134 38
Endrin : _ . 56-121 21 42-139 45
4,4-DDT 38-127 27 23-134 50




Procedure No.: M2-PEST
' Revision: 1

Date: 06/30/1995

Page: 3 of 6

percent limit for %RSD, but those compounds must have a %RSD of less than or equal o .
-30.0 percent. Calibration factors are calculated using equatlons G and H and the %RSD is
calculated using equations E and F.

%RSD = S‘“""”"’De""”_ ion + 100 L ®
Mean - .
where:
‘2 -3 ®
Standard Deviation - | — : _|‘/2 '

x. mh mdmdual value used to mlculate the mean
X = them&nofnvalues
n = the total number of values '

S Peak Area (V Hetght) of the Standard T "t
CF =.—— - | (6)
B Mass injected (ng) -

A CF
CF=Y — H
i=i B
Where: , o o
CF = ‘Mean calibration factor of n values -
CF; =  i®calibration factor

Total number of valies

Continuing Calibratio‘n

The retention time (RT) for each target compound and surrogate must be within RT window as
calculated above using the mean absolute RT established during the three-point initial
‘calibration. The relative percent difference of the calculated amount and the true amount for
each of the compounds in the mid-point concentration of the Individual Standard Mixtures must.
be less than or equal to 25.0 percent using equation I. :



" Where:

Spike Recovery. -SSR — SR
: SA
Where:
"SSR = Splke sample result
SR = Samplercsult -
SA prlne added
= s . iMSR - MSDR|
- gep. = L |
e .1[2 (MSR + MSDR)
Where: . |

- "RPD: Relauve percent difference
MSR = Matrix spxke recovery
MSDR Matnx sptke duplrcate recovery
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x100 . . T ®
x 100 @

- The vertlcal bars in the formula above mdrcate the absolute value of the
- difference, hence RPD is always expressed as a posrtlve value

Pestlclde Cleanup Check

_ Percent Recovery =

Q. = Quantity determined by analysis
Q. = Quantity added to sample/blank

The gel permeation chromatography (GPC) apparatus must be calibrated every 7 days.
calibration is acceptable if the recovery of each single component analyte is within 80 to 110
percent and the Aroclor patterns match patterns previously generated by standards.

-g‘!vx 100 A
Q

Every lot number of Flonsrl cartrrdges used for sample cleanup must be checked by spiking
with 2 4,5- tnchlorophenol and the midpoirit concentration of Individual Standard Mlxture A. -
The recoveries for all of the pesticides and surrogates in Individual Standard Mixture A ‘must
be within 80 to 120 percent, the recovery off 2,4,5-trichlorophenol must be less than 5
percent, and no peaks must interfere with the target analytes Percent recovery is determmed
.usmg equation M .

o™

The
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.Reported CRQLs

The CRQL of the single component pesucldqs is calculated using equatlons N and O, as
appropnate .

CRQL for waters: - | .
| Sample CRQL Reference CRQL x Df' _: N)
Df ) Dllutlon factor
CRQL for soﬂs/sedlments (dry welght bams)
Sample CRQL Reference CRQL x BI B ©)
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VALIDATION OF TARGET ANALYTE LIST METALS
- .~ AND CYANIDE DATA
MANUAL APPROACH IM-l

1. PURPOSE AND APPLICABILITY

This procedure provides mstmctlons to manually vahdate the target analyte list (TAL) -
‘.metalsandcyamdedatausmgamanualmnovauvedatavahdanonapproachthatrsbasedonf
- the EPA’s National ‘Functional Guidelines for Data Review .. 'and. EPA’ Region III’s
-Modrﬁeauons to the National Functional Guidelines for Data Review. Specrﬁmlly, the .
approach is based on -the use of ‘quality -control- (QC) -information -contained .on . the.
~ laboratory QC. summaryforms, and does ‘not utilize the raw data. 'I‘hemformauonthatls“
obtained from the QC summary: forms is.indicated .on Table IM-L-INORG—QC +:This
. procedure is applicable to the. TAL metal and cyanide data’ obtamed usmg the Contract‘
I.aboratory Program Staternent ofWork (CLP SOW) T LGt T,

" Data -validated using thxs prooedure are oonsrdered usable for the followmg types of
- purposes; - however, - the .data’ users . must. decide. on ‘a ease-by-ease basis whether .the.
procedure is surtable for then' mtended data uses. The suggested data uses are:

. Oversxght of act1v1t1es led by other partres

e Companson to acuon levels

. Initial site invesﬁgaﬁon

e  Contamination sources

Nature and extent of contamination ’

o Preliminary risk assessment

° Risk assessmeht with known high levels of toxics

e Feasibility study
o - Preliminary design
° Treatability study

o Initial cleanup verification

1M-1-INORG
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2. QUALITY CONTROL MEASURES CHECKED

Table IM-1-INORG-QC hrghhghts the quality control (QO) mdwators evaluated under this
data validation procedure. . These measures fall under one or more data validation steps
lnghhghted below :

2. 1 PROCEDURES

Data vahdauon is performed pnmnnly with’ respect o the technical data quahty «criteria;
however, there "are “certain - oontractml -criteria - that 'may reflect ‘on. a. participating
Iaboratory’s eomphanee with the terms and conditions of the program and’ future audits of
the laboratory. 'I‘heterm'CCS'nexttoavahdatronstepmdreatesthatthmrsa'
contractual’ criteria‘in" addition t0:the ‘technical criteria. It .is incumbent upon a data
validator to point out the oontractual ‘deficiencies to-thié laboratory s-CLP Technical Project
-Officer (TPO) for clanﬁeauons -and eorrecuve action. . The. data vahdatron steps are as”
follows:. o

° " Actlon Level N uﬁw.uonA

° Techmcal Holdtog.ﬁmes (CCS Contmctual holdmg umes only)
o Cahbrauon ~ e
e bt ((:CS)
"+ Initial and Continuing Calibration Verification (CCS)
e CRDL Standards
. Blanks |
. Imtral Cahbratron Blank (CCS)
. Continuing Calibration Blank (CCS) -
J Mamﬁon Blank' (CCS)
'« ICP Interference Check Sample (CCS) -
° ‘Laboratory. Control Sample (CACS)',.

o - Duplicate Sample (CCS)

IM-1.INORG
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. TableIM-1-INORG-QC -
.. QC.CHECKLIST FOR LEVEL IM-1 |
CLP RAS TARGET ANALYTE LIST INORGANICS

| Initial Calibration

><><><><><><><>_<><>€-><’>‘¢.><'>'<'>é~>'<'§'.'

J st ctntion veriion

!
i
!

i/

Laboratory Control Sample

| Duplicate Pxecunon

Matnx Spike Recovery - - -

| Fumace QC (MSA)

| ICP Serial Dilution

| Field Duplicates

' { Reporting Limit Verification

Sample Paperwork A , -

"Rawl)ata : - | | I |

>

IM:1-INORG
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°’ Matnx Spike Sample- (CCS) .

*  Graphite Fumace Atomic Absorption QC (CCS)
| o o Method: of Standand Addmon (MSA)

. 'ICP Senal Dnuuon (cc3)

9" o Freld Dupheatec (if meluded)

. .‘Repomng Limit' Venﬁeatron (lDLs lmear range, drlutlon factors and
a ,morsture oontent) : , :

0 : SamplePaperwork & _.
12.2 REPORTING REQUIREMENTS

Several forms have bm developed to assrst in the performanoe evaluatlon and in mepmg;.

track of the data quahty qualifiers: . The first form, IM-1-INORG-HT, summarizes the" -
holding times. . The second form, IM-1-INORG-CAL allows - documentation of the .
calibration and blank: QC violations. The third form, IM-l-INORG-SPK is used for the -

spike recoveries, duplicate precision, and control sample analyses data.  The fourth form,
‘IM-1-INORG-QL is used for summarizing all quahﬁers for the samples. The EPA Region
'III Inorganic Regional Data Assessment.form is used by the data validatotto summarize
contractual deficiencies for the laboratory’s CLP Technical ProJect Ofﬁoer (TPO) All
. forms are appended at the back of this SOP.

A memorandum describing those elements that were outside of established QC criteria, the

actions which were taken and the 1mpact on data usability must be prepared with.
substantiating documentation. The report and the supporl:mg documentatlon should include

. the following: ‘ . _

1. Hand annotated Form Is with
a. data validation quahﬁers

b. sample identification number
‘c.  sampling location
2. - A narrative description with .
a. = a statement that defines the level of the data review, i.e., IM-1
b.: maJor and minor problems associated with the analysis

c.  issues that may have affected detection limits

1M-1-INORG
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3. The following attachments -
a. list of data validation qualifiers
b. documentation which includes forms that support the assigned dam
qualifiers.  Samples affected by noncompliant quahty control
- . measyres should be listed on these forms .
€. . - Acham of custody form(s) 3

GLOSSARY OF DATA 'QUALIFIER CODES (INORGANIC)
The codes described. below are those reeommended in the EPA’s natronal Funcuonal' ,
Guidelines and the Regxon III’s modxﬁenuons o . '

U G Not détected. _The assocxated number mdmtes approxlmatej .
oL _ sample oentratron neoessarytobedetected AR

" (NO CODE) = .- _"Conﬁrmedxdentlﬁenuon -

B = Notdetécted substantially above the level reported in laboratory
| orfeldblanks
R = Unrehable result. Analyte may or may not be present in the_

sample Supportmg data: necessary to eonﬁrm result.

Codes Relatmg to Quantitation
(can be used for both posmve results and sample quantztatwn lzmzts)

J = ~ Analyte present. Reported value may not be accurate or precise.
K. = ‘Analyte present. Reported value may be biased high. Actual
value is expected lower _
L = Analyte present. Reported va]ue may be biased low. Actual
value is expected to be higher.
UJj = Not detected, quantitation limit may be inaccurate or imprecise. -
- UL ' = - Not detected, quantitation limit is probably higher.

IM-1-INORG
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Other Codées
Q = . No analyucal result.
. = © Results reporwd from diluted analysis.

“The following subsections describe for each of the QC indicators the acceptance: cntena,
location and retrieval onC data,: evaluation of the QC data, actions taken in the event the -
QC: acoeptnnce cntena are exoeeded and documentatlon of the QC vmlauons in a :

-;_2.3 ACTION LEVEL NOTIFICATION S g AN } :
‘i .' : R, s
;-_‘.The pmpose behmd action level nonﬁeauon isto make the EPA Remedlal PrOJect Ofﬁoer
“(RPM) or the Site Project Officer (SPO) aware of the potential human health:fisk at the -
‘site.” In accordance withthe Region III. Hazardous Waste Division: pohcy, the EPA RPM
“or-SPO must be promptly notified of any contaminant exceeding the established action level
>or the 10-day health advisory.limit.-The data for contaminants exceeding the action levels -
mustbevahdatedasatoppnontyandreportedtotheRPMorSPO as soonasposmble .
Vahdauon of the rest of the data may then be oompleted w1th1n the normal time- fmme -

2 3. 1 Acceptance Criteria

EPA’s Ofﬁce of Sohd Waste and Emergency Response has estabhshed JO—day adwsory
_limits and action levels for several organic compounds and elements of special health risk
concerns based on the Safe Dnnkmg Water Act. The target analytes -and their “10-day
health advisory limits are listed in Table IM-l-INORG-AL The criteria for action level
notification are as follows: :

o " 'The contaminant concentranon must be equal to or above the estabhshed 10-
day health advisory limits. -

. Data for contaminants exceedmg the acnon levels must be vahdated as a top
pnonty

° The followmg EPA personnel must be nonﬁed of the acuon level
excwdances ,

. EPA RPM or SPO
- ® EPA Section Chiefs

-« . The remaining data validation should be completed per normal procedures.

1M-1-INORG
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. Any special mstrucﬁons from the Hazardous Waste Division should be
followed

.. Records should be kept of the data rev1ew, acuon level nouﬁmtlon and any
S follow up instructions and actxons - , :

| A T TablelM-l-lNORG-AL SN Lo
" TARGET ANALYTELIST METALS AND ACTION LEVEIS

' 'Allumtsaneugll

| "Lead alsohas an acuon level ofsoo mg/kg (ppmw) for sail samples

2. 3 2 Data requtrements and Retneval of Data = O

All forms requxred to perform Level IM-1 vahdatlon as detaﬂed in the followmg sections
- are necessary for (arrymg out action level nouficauon

2.3.3 Evaluation .ProcedureA

The evaluation process preceding action level notification will primarily consist of
comparing the results on Form Is with the action levels presented in Table IM-1-INORG-
AL. Following the identification of the contaminants exceeding the action levels, focused
data validation should be performed using the criteria, and procedures described in the
appropriate sections below.

2.34 Action

The action resulting from focused data validation will be the notification of action level
exceedance to the personnel identified above in Section 2.3.1. Copies of Form Is can be"
used to highlight the contaminants above the action levels. The findings of the focused
validation can be summarized in a memorandum, and the data qualifiers resulting from
focused validation may be written on the Form Is. The marked up forms should state that
they represent vahdatxon of only the contaminants exceeding the action levels, and not all
data

IM-1-INORG
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24 HOLDING TIMES

The primary objectlve is to ‘ascertain the validity of results based on the holdmg time of the
sample from time of collection to time of sample extraction arid analysis. ‘The secondary
objective is also to verify compliance with the contractual extraction and analysrs holdmg

times from the :&nﬁe!ﬂmﬁmﬂemmtﬂ&& at the laboratory
24 41 Acceptance Criterla: " |

S
Techmeal reqmrements for sarnple holdmg tunes have only been estabhshed for water
matrices. The following holding times. (from the time -of - sample collection) and
preservatron requirements were estabhshed under 40 CFR 136 (Clean Water Act) and are
‘found 'in Volume 49 Number 209 of - the Federal Regrster page 43260 issued . on
,‘October 26 1984 -- .

.........

1«'[0' ; Metals 6 months preserved to pH < 2
Meneury 28days,preservedtopH<2 P
Cyamde 14 days, preserved to pH > 12

Contractual holdmg trmes have been estabhshed by the CLP for the water and soil/sediment
samples. The trmes are oounted from the time of sample reeerpt at the laboratory, and are
as follows: ; , . 4

o Meldls: 1so,daysf
® - Mercury: 26 days
.. @ Cyamde 12 days
Generally, the holdmg times are calculated using the dates only and not the times.
2.4.2 Data Requzrements-and Retrieval of Data
Forms 1, 13, 14, and EPA Traffic Reports and Sample Shipping Logs.
2.4.3 Ei{aluati.on‘ Procedure .
Technical holding times are established by comparing the sampling date on the EPA
Sample Traffic Report with the dates of sample preparation/extraction and analysis found
on the extractxon and instrument run logs (Forms 13 and 14, respectlvely)
Techmcal Holdmg Tune (days) = Analy51s Date - Samplmg Date
Contractual holding times are estabhshed by comparing the sample receipt date on Form Is

with the sample preparation/extraction and analysrs dates on the extraction and. run logs
' (Forms 13 and 14, respectively).. .

1M-1-INORG
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~ Contractual Holding Time (days) = Analysis Date - Receipt Date
- 2.4.4 Action

The following acttons are required only for the violations of the technical holding times. If
conttactual holdmg times are exoeeded then the TPO must be nouﬁed of the vrolatron -

1. - If 40 CFR 136 criteria for techmatl holdmg times and preservauon are not met,
qualify all results > Instrument Detection Limit (IDL) as blased low @) and the
- results < lDL as esttmated detectwn hmlts bxased low (UL)

2.. ,If holding times are exoeeded by two times. (2X) the cntena for mercury and
. cyanide, quahfy the non-detected results (fesults < lDL) as unusable (R) :

3. If there are gross vwlauons of the holdmg times for the metals use pmfesstonal'
' judgment to determine the ‘reliability of the data. . A low bias’ would be expected for
. significantly longer holdmg times,’ and the rewewer may reJect the non-detected

- data (results < IDL) as unusable (R) ' . ‘

4. Although the techmm.l holdmg times for soil samples have riot been esmbhshed
apply the water holdmg time criteria to the soil samples. If the soil sample data are
qualified using the water holding time criteria, this must be clearly Elocumented in
the narrative report :

2.5 CALIBRATION

Requirements for satisfactory instrument calibration are established to ‘ensure that the
instrument is capable of producing acceptable quantitative data. Initial calibration
demonstrates that the instrument is capable of acceptable performance at the beginning of -
the analysis run, and continuing calxbratlon verification documents that the initial
'cahbratton is still valid. :

Standards at concentrations near the lower limit of detection are also ‘required to be run to
determine the linearity of the instrument.

2.5.1 Acceptattce Criteria

1.  Initial Calibration. Instruments must be calibrated daily and each time the
instrument is set up. Specific requirements for each type of analysis are as follows:

o ICP Analysis

o A blank and at least one standard must be used. in establishing the
analytical curve.
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Atomic Absorption Analysls (AA)

- A blank and at least three standards, one of which must'be at the

- Contract Required . Detection Limit (CRDL),, must be used in
estabhshmg the analyneal curve. :

‘e

| 0 Ablankandatleastfourstandardsmustbeusedmesmbhshmgthe'

_ analytical curve.. - .-’

', f'.o",  ‘The corrlation coefficient must be = 0.995. (This is 2 technical

cntenou and not a contractual one. )

-

9_:» j“-.-;A blank and at‘least three standards must be used in. estabhshmg the'

- analytical curve. . .

o . 'l‘heconelauoneoefﬁcrentmustbe > 0995 (Thrsrsatechmeal‘
- '~.cntenon and not a contractual one)

t— ¢

Analysis results ‘must fall w1thm the eontrol lumts of 90 fo 110 percent
Recovery (%R) of the true value for all analytes except mercury and

cyamde

Analysm results for mercury must fall within the control lumts of 80 to

: 120%R

Analysxs results for Cyanide must fall W1th1n the control limits of 8. to

115%R.

3. CRDL Standards for ICP (CRD and AA (CRA.

1M-1-INORG

'A CRI must be run at a concentration of 2X CRDL, or 2X the IDL

whichever is greater, for each ICP analyte (except Al, Ba, Ca, Fe, Mg, Na
and K) at the beginning and end of each sample run or a minimum of twice

per 8 hours.

A CRA must be run at a concentration equal to the CRDL, or the IDL,

- whichever is greater, at the beginning of each sample run.
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] The CRDL standard recoveries should be between 90-110% of the\true
values. .

Data Requtremenls and Retneval of Data

' Forms 1, 24, 2Band 14.

'253
1

where

3.

4,

Evaluatwn Procedare

Venfy that the mstrument was eahbrated dally and each tlme the mstrument was set.
up usmg the correct number of standards and blank. s RN

Reealculate one or more of the ICV and CCV %R per type anal'ms (ICP :
'GFAA, etc.) using the. followmg equation and verify that the recalculated value
agreee with the laboratory reported values on Form 2A. Due to posstble rounding
- discrepancies, allow" results to fall w1th1n 1 peroent of the contract wmdows (e B-s, '

80 to 111 percent)

.-:f 4 Found ..
%R = X 100
' True

Found= Coricentration (m ug/L) of each analyte measured in the analysis of
the ICV or CCV solution

True = Concentration (in ug/L) of each analyte in the ICV or CCV source

Verify from the run log (Form 14) that the CRAs and CRIs were run at the
required frequency . :

. Verify from Form 2B that the CRIs were at 2X CRDL or 2X IDL, whlchever was
greater, and the CRAs were at the CRDL, or the IDL, whichever was greater

2.5.4 Action

1.

If the minimum number of standards as defined above were not used for initial

calibration, use professional judgment in qualifying the data. However, if the

- instrument- was not calibrated daily and each time it was set up, qualify the data as

unusable (R). Document the noncompliance with the calibration requirements in the
narrative and document on the EPA Region III Inorganic Regtonal Data Assessment
Form.

1M-1-INORG'
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2, If the ICV or CCV %R falls outside the acceptance windowns, using the followmg
gmdehnes for quahfymg the data

Percent Reoovery (%R) _ A ]

- ranges of 5 to, 89peroent (metals) or, 70-84(CN) or: 65-79(Hg) quahfy '

_results > lDLas brased low (L), and results < IDL as bmsed low (UL).:

 Ifthe cv orCCV R s >no (metals) of S115 (CN) o >120 Hg),"
 results < IDL & are acoeptable Results > DL should be qualxﬁed as biased

"lughao

If the ICV or CCV %R 1s <75 percent (metals) or <70peroent (CN) or
‘ <65 percent (Hg), quahfy all posmve results as unusable (R)

3. Please be advxsed there are no National Functronal Gmdehnes to qualify the data
based on the CRDL analyses; however, EPA Regxon I has developed specific
guldance to quahfy the data. : '

1M-1-INORG

If the recovery for the CRI or CRA is >110% and the reported ‘sample
results are >IDL, b_ut < 2X CRDL, qualify the data as biased high (K).

If the fecovery for the CRI or CRA is between 50-89%, qualify results >
IDL, but < 2X CRDL as biased low. Qua]rfy results < IDL as biased low

(UL).

If the recovery for an element is <50%, quahfy the results > IDL, but <

* 2X CRDL as biased extremely low (L). Quahfy results < IDL as unusable

®R).
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2.6 BLANKS

Blank results are assessed to detemune the exrstence and. magmtude of contamination
problems The criteria for evaluation of blanks applies to any blank associated with the
-samples If problems wrthanyblankexrst all data associated wrth the- Case mustbe
carefully evaluated to determine whether or not there is an inherent . .

variability in the data for the. Case or 1f the problem isan 1solated occun'ence not affectmg
other data, . - . ‘

'2 6 1 Acceptance Cn‘teria

No oontammants should be m the blank(s) at oonoentratrons > lDL
:2 6 2 Data Reqwrements and Retneval of Data
.FormslandS 6 P

2,63 Evaluation Procedureh

Rewew the results reported on the Blank Summary (Form 3) for all blanks "Note that the
instrument blanks serve two purposes: One, to determine any sample-carryover, .and
second, to determine the shift in the instrument baseline. It is common that the instrument
baseline may -shift upward or downward from the calibration reference point (zero
concentration standard) during a sample run. This shift is not necessarily indicative of any
carryover from the previous sample. Negative blank results are common indicating a shift
in the baseline. ‘Professional Judgment should be used when quahfymg data based on the
mstrument blanks. _

264Actzon" -

Action in the case of unsuitable blank results depends on the. circumstances and origin of
the blank.

o Sample results > IDL but < five times the amount in any blank should be
qualified as (B).

L Any blank with a negative result whose absolute value is > CRDL ‘must be
carefully evaluated to determme its effect on the sample data.

° Qualify the field blanks in a manner similar to that for samples. A field
blank may not be used to qualify another field blank.

IM-1-INORG -
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When multlple field blanks are present in a SDG use the highest detected
concentration for each analyte in the field and laboratory blanks when

quahfymg the sample data,

Note: The blank analyses may not involve the same werghts volumes, or drlutlon factorsA
as the associated samples. In particular, soil sample results reported o Form 1 will not be
on the same basis (umts drluuon) as the cahbratnon blank data reported on Form 3

,2.7 ICP INTERFERENCE CHECK SAMPLE s

The ICP Interferenoe Check Sample (ICS) venﬁes the contract laboratory s mterelement .'
and background correctlon factors . '

271 Acceptance Cntena : T SR

1. i : An ICS. must be run at the begmmng ‘and end of wch sample analysrs run (or a
- nummum of twrce per 8-hour worlnng shrft whichever is more freguent)

2. Results for the ICS solution AB analysrs must fall wrthm the conttol lumts of +°
' '20percentofthetruevalue '

‘-2 7. 2 Data Requirements and Retrieval of Data

. 'Forms 1 and 4

2.7.3 - Evaluation Procedure, .k '.

1. Verify at random the reported %Rs for the Solution AB using the true and found
values. Use the following equation:

Found'Solution AB

° ICS %R =

X 100
True. Solution AB
where: : »
'Found Solution AB = = Concentrauon (in pg/l) of each analyte measured in the
analysrs of solution AB i
True'Solution' AB = Coneentratron (in ug/l) of each analyte in solutlon AB

2. Check the results with an absolute value > IDL for those analytes which are not
. present in the ICS solution. .

IM-1-INORG .
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1. For samples with concentrations of aluminum, calcium, iron, and magnesium which

are comparable to or > therr respecuve levels in the Interference Check Sample

o Ifthe ICS recovery. foran element is > 120 percent and the sample results
L are<lDL thxsdatarsacceptableforuse S

BN

. _Ifthe (& recovery“foran element is >'120 percent énd the_ sample results’

- are > IDL quahfytheaﬁ'ecteddataasblasedmgh(l()

o IftheICSrecoveryforanelementfallsbetweenSOand79percentandthe.

«, .sample results are > chL qnahfy the affected data as blased low (L)

e -If sample results-are < lDL ‘and the ICS recovery for that analyte falls

. thlun the range of 50 to 79 percent, the possibility of false negatives may
Qpahfy the data for these samples as detect:on hmrts biased low

"Z(UL)

| e IICS recovery recults for. an element is < 50 percent, quahfy results >

IDL as biased low (L), and results < IDL as ‘unusable (R).

If results > IDL are observed for elements which are not présfje'rlt in the ICS

solution, the possibility of false positives exists. An evaluation of the associated

sample data for the affected elements should be made. For samples with
comparable or higher levels of interferents and. with. analyte concentrations that
approximate those levels found in the ICS (false pos1t1ves), qualify sample results
>IDLasbxasedh1gh(K) ' :

If negatlve results are observed for elements that are not present in the EPA ICS
solutions, and their absolute value is > IDL, the possibility of false negatives in the
samples may exist. If the absolute value. of the negative results is > IDL, an
evaluation of the associated sample data should be made. For samples -with
comparable or higher levels of interferents, qualify results for the affected analytes
< IDL as biased low (UL), qualify results for the affected analytes > IDL as
biased low (L). .

In general, the sample data can be accepted if the concentrations of aluminum,

 calcium, iron, and magnesium in the sample are found to be < or equal to their

respective concentrations in the ICS. If these elements are present at concentrations
> the‘level in the ICS, or other elements are present at concentrations > the level
in the ICS, or other elements are present in the sample at > 10 mg/L, the reviewer
should investigate the possibility of other interference effects by using -the Table

‘found in the most recent version of the SOW. ' These analyte concentration

1M-1-INORG
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equivalents presented in the; table should be considered only as estimated values,

~ since the exact value of any analytical system is instrument specific. Therefore,
estimate the concentration produced by an interfering element. If the estimate is
>2X CRDL and also. > 10 percent of the reported concentration of the affected
element, quahfy the at‘fected results as blased high (K).

2.8 LABORATORY CONTROL SAMPLE

The labozatory eontml sample (LCS) serves. as a momtor of the overall performance of all
steps in the analysls, mcludmg the sample preparatlon

2.8.1 Acceptance Cntena

1 All aqueous ] LCS results must fa]l w1thm the'oontrol imits of 80 to 120%R except-';
. Sb and Ag Wthh have no oontrol hmts ' S - o

2, All solid LCS results 'must fall wnhm the control limits estabhshed by the EPA
-, This mfonnatxon is avmlable from EMSL/LV '

2.8.2 Data Requirements and Retrieval o Data
 Forms 1 and 7 |
2.8.3 Evaluatwn Procedure - |
1. Review Form- VII and verify that x'esults fal within the control limits.

2. Randomly venfy the reported recoveries on Form VII usmg the followmg equation:
' LCS Found

LCS %R = —————— " 'X 100
LCS True .00
where: - _ o ‘
LCS Found ' ‘= Concentration (in ug/l for aqueous; mg/kg for solid) of each
: analyte measured in the analysis of LCS solution

LCSTrue. = ﬁConcentranon (in pg/l for aqueous; mg/kg for sohd) of each

. | ’ analyte in the LCS source
2.8.4 Action

1. Aqueous LCS:

1M-1-INORG
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o If the LCS recovery for any analyte falls within : the range of 50 to
79 percent, qualify results. > IDL as biased low (L). If the LCS recovery is .
- > 120 percent, quahfyresults > IDLasblasedlugh(K)

o If results are <lDLandtheLCSrwoveryxs > 120pereent thedataare
- aeeeptable IR
. :'% o

B If results are;<-leL and LCS recovery falls wnlnn the range of 50 to
0 peneent quahfythedatafortheaffectedanalytecasbmsed low (UL)

o IfLCSreeoveryresultsare<50pereent quahfyresults >IDLasb1ased
"“-,low (L), and results <IDLasunusable (R) PR ,

2 Solid LCS:

L ‘If the sohdLCSreeovery;for any analytelsbelowthelower aeeeptable
- control limit, .qualify.all sample. results -> IDL as biased low (L).. If the
TLCSreeoverylsabovetheuppereonn'olhnut,quahfythereeults>lDLas~
biased high (). - |

e If the LCS resalts are lower than the control hmxts quahfy all sample
S results<IDLasdetect10nhm1tsbxasedlow(UL) .

~.
\\A

‘e If the LCS results are hlgher than the control Limits and the sample results
.:.are < IDL, the data are acceptable.

29 DUPLICATE SAMPLE ANALYSIS

Duplicate analyses are used to determine the laboratory precision for each sample matrix.
2.9.1 Acceptance Criteria |

1. Samples »identiﬁed as field blanks cannot be used for duplicate sample analysis.

2. . ‘A control limit of +20 percent (35 percent for soil) for the Relative Percent
Difference (RPD) shall be used for sample values >5X CRDL.

3. A control limit of + CRDL (£2X CRDL for soil) shall be used for sample values

< five times CRDL, including the case when' only one of the duphcate sample
~ values i is < ﬁve times CRDL.

IM-1-INORG
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-2, 9 2 Data Requtrements and Retrieval of Data
Fonns l and 6

2 9 3 Evaluation Procedure '
1, 'Rev:ew Form 6 and venfy that results fall within thie control limits

2 -:"‘;-_ [Reealculate one “of more RPD'usxng the followmg equauon to venfy that results
o -:'havebeeneorrectlyreported onForm 6.

|S D| L
(S D)IZ.X 100

s-_- Fu'stsamp value original) - R
. .D : ,=_ Second sample value ‘(duphcate)

Venfy that the ﬁeld blank was not used for dupheate analysls

-294 Acuon

~—

1. If duphwte analysls results for a partlcular analyte fall outslde the appropriate

- . control windows, qualify results > IDL, for that analyte in all associated samples
of the same matrix as estimated (J), and results < IDL as estimated (UJ).

2. If the ﬁeld blank was used for. duplicate analysis, all other QC data must be

: carefully checked and professional judgement exercised when evaluating the data.

Document this mformauon on the EPA Reglon Il Inorganic Regional Data
Assessment Form : 5

2.10 MATRIX SPIKE SAMPLE ANALYSIS

The matrix spike sample analysis provides mformatmn about the effect of each sample
matrix on the digestion and measurement methodology.

2.10.1 Acceptance Cntena

1. Samples 1dent1ﬁed as field blanks cannot be used for sptked sample analysis.

1M-1-INORG
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2.-  Spike recovery (%R) must be within the limits of 75 to 125 percent. However,
spike recovery limits do not apply when sample concentratlon exceeds the spike
concentmtron by a factor of four or more. o . .

3. If the matrix spike reoovery limits are not met and the. sample conoentratron does
not exceed 4X the spike added, a post-dxgesuon spike must be performed for the

~ ICP, CN and flame AA analyses. This criteria does not apply’ to silver. The post
digestion spxke must be performed at 2X the sample eoneenu'atron;or 2X CRDL,

B whichever i 1s greater A
| 2 10.2 Data Reqrarements and Retneval of Data .'
.Forms 1, and SA and SB | -
2.10.3 Evaluation ’P:;cedure .

I RevrewForm SA and venfy that results fall within the spec,ﬁ a it

- 2. Remlculate one or more %R usmg the followmg equauon to venfy thatresults were
oorrectly reported on. Form 5A. :

R = GSR-SR) o 100

SA
where: ‘ : |
SSR = Spiked sample result
SR = Sample result
SA = Spike added

3. Verify that the field blank was not used for spike analysis.

4. Verify that a post-drgestron spike was performed when required, and at specified
spike concentratrons : ,

2.10.4 Action

1. If the spike recovery is > 125 percent and the reported sample results are < IDL,
the data is acceptable for use.

2. 1If the sprke recovery is > 125 percent and the sample results are > IDL, qualify
the data for these samples as biased high (K).

1M-}-INORG
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If the spike reoovery is <75 percent and the sample results are > IDL, qualify the

data for these samples-as blased low Q.

If the spike recovery falls within the range of 30 to 74 percent and the sample

- results are < IDL, quahfy the data for these samples as detection hmlts biased low

If spxke reoovery results fallr—< 30 pement and the sample multare < IDL

"quahfy the ‘data for: these—samples as unusable (R) Ifthe xesults are > IDL

qualify the data as blased extremely low @.

If the field blank was 4 for tatrix spike analysis, all- other OC data must be
. carefully checked and professmnal Jjudgement exercised when evaluating the data.
. 'Report thls mformatwn on the EPA Reglonm Inorgamc Reglonal Data Assessment

Ifa post-dxgeshon spxke was not performed when reqmred or the recoveries  fall
. -outside the matrix splkexeoovery limits, document this in- the narrative. .(The post-
" digestion recovery data’ are ‘not used for data qualification as aeoeptable recovery
'.hmxtshavenotbeenectab\hshedbytheEPAyet) ~

2. 11 FURNACE ATOMIC ABSORPTION QC

Duphcate mjecuons and post-dlgesuonlanalytml spikes are required for each elernent and

sample analyzed by the furnace atomic absorphon technique. Additionally, a reanalysis by
the method of standard addition (MSA) is required for samples meeting certain conditions
specified in the most recent version of the SOW. The post-digestion/analytical spike
recoveries for the GFAA metals are reported on Form 14 under the %R column. The
correlation coefficient (r) can be found on Form 8 for samples requiring MSA. The flag
"+" is placed on Form 1s for samples and analytes with r <0. 995

2. 11 1 Acceptance Cntena

1.

The st-dlgeshon/analymal spxke recovery.- for the GFAA metals must be within

85-115%.

The correlation coefficient (r) for the samples requin'ng reanalysis by the MSA must
be 0.995 or better using the ordinary least squares linear regression. (A formula for

linear regression can be found in the SOW, or some computer software applications

have the linear regression function built-in.)

1M-1-INORG
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2.11.2 Data Requirements and Retrieval of Data

:1.'

Forms l 8 and 14.

2.11. 3 Evaluaaon Procedure |
' Bvaluate the %Rs from Form 14 for a comparison with ‘the ‘analytical spike

L recovery. reqmrement of 85-115%

| Venfy by random remlculauon that the r values reported on Form 8 are accurate

2.

' 'andequaltoorgr&terthan0995

2114Acuon |

1. '-‘_Ifthe analytical ‘spike recovery is less than 85%, but greater than 40%, quahfy

o results > IDLasbxased low, (L), and results < IDLasblased low (UL)

2. ‘Ifﬂleanalyuwspxkereooveryrsgreaterthanlls% qualeyresults>IDLas'

o blasedhrgh(K),samplemults<IDLareacoeptable R o .

3. Ifmeanalyumlspxkereooveryrslwsthanm%andmemultsare<IDL the data

' - should be qualified usable (R). Sample results > IDL should be quahﬁed biased
_extrememly low (L). . . U

4.

i the MSA correlatron coefficient is < 0.995, quahfy the data as estlmated (J)

2.12 ICP SERIAL DILUTION

The .serial dilution determines whether significant phyéical ‘Or‘chemical interferences exist
due to sample matrix.

2.12.1 Evaluation Criteria

If the analyte concentration is sufﬁcrently high (concentration in the original sample is
minimally a factor of 50 above the IDL), an analysis of a 5-fold dllutlon must agree within
10 percent Difference (%D) of the original results. oo

2.12.2 Data Requirements and Retrieval of Data

Forms 1 ar\d 9.

1M-1.INORG
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2.12.3 Evaluation iiProcedurc

1.

where:

‘Recalculate at random the %Ds usmg the followmg equauon to verify the dilution
analysxs results reported on Form 9

“ T

Imtlal sample result
Serial d:luuon result:('mstrument readmg X 5)

7]
i ||' :

Determme whether..thete .,_ne-gatwe mterferenee Generally,t a diluted ‘sample
should. offer lesser interference; hence, more accurate and higher reportéd values.
However, it is also possible to obtain lower values for the diluted sample, indicating

© .a potential for negative interférence.: The apparent negative interference may be

related. to sample - ‘concentrations in the less accurate ;regions .of . :the ‘ICP"
instrumentation i.¢., near. the IDL or: the upper limit of the linear range. Carefully
evaluate if the negatlve mterferenoe is real.

1‘

2 12.4 Action

1.

When the dlluted sample results are outsxde the range of 90-110% of the. ongmali
sample ; result qualey the associated.data as. estxmated (J)

=

- If evidence of negauve interference 'is found use professxonal Judgement to quahfy

the data.

2.13 'FIELD DUﬁLchTEs

Field duphcate samples may be taken and analyzed as a mdlcatlon of overall prec1s1on

These analyses measure both field and lab precision; therefore, the results may have more
variability than laboratory duplicates which measure only laboratory performance. It is
also expected that soil duplicate results will have greater variance than water matnces due
to dtfﬁcultles assoc1ated with collection 1dent1cal field samples. '

- 2. 13 1 Acceptance Criteria

There are no review cntena for ﬁeld duplicate analyses comparablhty



Procedure No.: IM-1-INORG
‘ Revision: 2

Date: 06/30/95

Page: 23 of 26

2.13.2 Data Requirements and Retrieval of Data

Form 1.

2-13 3 Evaluatior’t Pi'oceduré"

Samples which are ﬁeld .-duphw.tes.should be 1dent|ﬁed using EPA Sample Traffic Reports
or sample field sheets .The reviewer should compare the results reported for each sa.mple
and ealculate the Relatlve Pereent Difference (RPD), if appropnate S

2. 13 4 Actwn

Any evaluatron of the ﬁeld duphw,tes should be provrded with the narrauve report At the
reviewer’s discretion, a- table hstmg the. RPDs between the ongmal and. the duphcate

samples may be prepared A .
2.14 REPORTING LIMIT VERIFICATION R

Reporting limit venﬁcauon is performed to venfy that the CRDLs were met to ensure that
the reported quantltatlon results were accurate, and to ensure that the ICP data were not
reported beyond the upper linear range of the mstrument

The positive results themselves are not verified for accuracy, as this would require the use
of raw data. However, the undetécted values are checked for proper application of dilution
factors and moisture content normalization. Indirectly, a check on the reporting limits
would suggest that the sample results have been properly adjusted for the dxlutxon factors
and molsture content. :

2.14.1 Acceptance Criteria

Minimally, the laboratory should meet the basic CRDLs specified in the most recent
version of SOW. This implies that the laboratory s IDLs must be equal to or less than the
CRDLs. The laboratory has a choice of using the ICP or AA instrumentation for analyses
of metals; however, the sample results for As, Pb, Se and Tl must be greater than 5X IDL.
Otherwise, AA instrumentation must be used.

ICP data must not be reported beyond the established linear range wrthout sample d11ut10n
The linear range for each ICP metal is established on a quarterly basis.
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Furthermore, the dxlutlon factor and moisture content correction. must be made to the
. sample results, as appheable “This may apparently raise the reporting limit above the
CRDLs for some analytes

2 14 2 Data Requirements and Retneval of Data

Forms 1 10 and 12

2 14 3 Evaluaaon Procedure

1. Verify from Form 10 that the IDLs foported for each analyte and instrument meet.

theCRDLsatammxmum TheremaybeseveralForm lOsfortheICP AA Hg'

2.. Verrfy that the linear: ranges for the ICP ‘metals are reported 'on Form 12}'and no
' undlluted sample data are reponed above the lmear ranges A B

3. Venfy on the Form ls that the CRDLs have been adJusted for any dllutlon factors ‘.
" and morsture oontent, asappheeble ' , o .

4. Verfy that the sample recults are >5X ICP IDL if ICP analysas results are’ used
for As, T, Se, or Pb.

2.14.4 Action
If there are any dtsi:repancres found, the laboratory may be contacted by the designated
representative to obtain additional information that could resolve any differences. If a
drscrepancy remains unresolved the reviewer may determine quahﬁcanon of the data is

2. 15 SAMPLE PAPERWORK

The purpose for evaluatmg the sample paperwork is to determine that the samples being
validated. are indeed the ones taken from the site, and have not been tampered with.
Accurate sample identity is of paramount importance in substantiating -the sample data.
Without unequivocal ‘sample identity and cham-of—custody procedures, the sample data may
not be defensrble or enforceable '

Under the current CLP conttacts the ongmal paperwork (i.e., the purge package or the
administrative record) is included in the data package from the laboratory. It is assumed
that the data validator is not privy to the original paperwork; therefore, the evaluation
_criteria and procedures described below apply only to the documents that are generally

1IM-1-INORG
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included in the data validation package. These documents are the cham-of-custody forms
and Region III Shipping Reoord

2.15.1 Acceptance Cnteria

Criteria for acceptabxhty or authenuclty of the sampling paperwork, document control and
chain-of-custody have been established, by thie National Enforcement Investlgauons Center
(NEIC), to.support the CLP “Overall criteria are too numereus and subjectlve to: be
“discussed here, but the cnterxa that apply to data vahdatlon are: ‘ .

e.  The cham-of-custody form should be properly and eompletely filled out
mcludmg the sampler signatures, date and time-of sampling, sampling station
1dent1ﬁeauon, analyses requested, traffic numbers; tag’ numbers, etc. These

- data are xmmma]ly requu'ed to confirm the authenuclty of the sample and its

o The cham-of-custody must be mamtamed at all tunee The custody transfers :
o between dtfferent parues must ‘be s1gned and dated

2. 15 2 Data Requirements and Retrieval of Data

A copy of the cham-of-custody form is essential to. conﬁrm the 1denuty of the samples
The Region Il Shipping Record is required to identify the field QC samples. The chain-
of-custody form and Shipping Record are generally located in front of the data package.

2.15.3 Evaluation Procedure.

Ensure that the chain-of-custody form was signed and dated by the samplers, and a time
-and date were entered for sample collection. The laboratory copy of the chain-of-custody
must have the signature of the laboratory sample custodian. Any errors on the form should
‘have been crossed out with a single line through the entry. Verify that all collected '
samples have unique station identification, traffic numbers and sample tag numbers.

Ensure that the Region III Shlppmg Record correctly reﬂects the information on the chain-

of-custody. -
2.15.4 Action

The action to be taken in qualifying the data is highly dependent on the nature of the
problem. Some errors in paperwork are practically unavoidable in real situations. An’
effort should be made to reconcile the differences by cross checking the field notebooks.
against the sampling paperwork. Occasionally, the samplers may forget to sign the chain- -
of-custody; however, the field notebooks may amply describe the sampling event.
Problems are also inevitable in noting or cross-referencing sample tag numbers and traffic

IM-1-INORQ
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numbers. Generally, there are seve:al altemate sources of mformatlon to subs&nuate or
refute thc problem :

| Any discrepancies found in the paperwork must be 1mmed1ately brought to the attenuon of

the EPA RPM or SPO. Clearly define the problems in a memorandum to the responsible
parties. Attach marked copies of the chain-of-custody forms to substantiate the findings. -

1M-1-INORG
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Procedurc No.: 1IM-1-INORG
: Revision: 2
Date: '06/30/1995

SDG No.:. " teo = -
Data Reviewer/Date: _____ - -
Sitb: S Ay .. : L

Hg (28 Days) CN (14 Days)

Number

Sample

. Date
. Coll.

“Hod.| . | Date | Hold Date | Hold.
Time, '}/ Prep. Time, - Prep. Time,

' . |+ Qual, Anal, Days Qual. | Anal Days Qual.

~




Table IM-1-INORG-CAL. , TAL Metals and Cyanide Calibration and Blank Qualifier Summary

ICP Instrumeat ID:

Instriment Calibrated? _Yes _ No

ICP Date Started

ICP Date Ended:

Case No.:

SDG No.:

Data Reviewer/Date:

. Procedure No.:

Date:

Site:

IM~1-INORG
Revision: 2
-06/30/1995

- -

' " §m Je Ydentifier:

1L

. Samp}é Identifier: . :

2
113, -

T1a. .

: 16, s

N IS ¥ A

NS
B ™
kO

Calcium

Cobalt

|

Copper

Iron -

&

Lead Pb

Magnesium B Mg

Manganese Mn

Mercury - . Hg

Nickel Ni

Potassium - K

Selenium Se

Silver Ag

Sodium Na

Thallium ATl

Vanadium \4

Zinc : Zn

Cyanide CN

* The ICV and CCV criteria: Hg = 80-120% R. CN = 85-115% R.




Case No.: A : .Procedure No.: IM~1-INORG

SDGNo.:. . - S ' . _ Revision: -2
Data Reviewer/Date: [ . Date: 06/30/1995
Site:___ : ' o 4

————e
——

Table IM-1-INORG-SPK. TAL Meisls and Cyanide Matrix Sgike, Duplicate and ICP Serial Dilution Quality Control Suumary

Matrix Splke/Dupllmte ; ~|__Post Digest./Anal. Spike",
Rgc.,%k .| - ICPSer.Dil - ICP | AA .
1 a4710% | Quais: | 75-125% | ss-115%

Sodium Na

Thallium Ti
Vanadium \' ’ i » .
Zinc Zn

I Cyanide ~ CN

- Note: See the SOP for the exact criteria under special Situations

"I‘hcrc are no criteria at the present time to qualify the ICP metals or C\amdc based on the post-digestion spike recoveries.

* The precision RPD for soil samples is 3. St

‘4l'he-range of 80-120% R is used only for the aqueous LCSs. Solid LCS samples have sp cnﬁc recovery ranges for cach analyte.




Case No.: - - . .+ Procedure No.: m-l-INORG

SDG No.: - . : — S R _ Revision: 2
Data Reviewer/Date:____. e o e - Date: 06/30/1995

: Site: A I . T . oL .

’ N ) R -

Table IM-1-INORG-QL. Summary of Data Qualifiers T

Sample

Number | Al | Sb | As | Ba | Be | Cd| Ca | Cr | Co| Cu

H




Case No.: ' : : : _ _Procedure No: ~1-
SDG No.: - - ' - ®  heviepiar 5"

: X . - Revision: 2
Data Reviewer/Date: /
Date: L
Site: . . ate: 06/30/1995

Table m—l—mORc—IRnA
) EPA Region I
. Inorganic Reglonal Data Assessment

Case No. __ _ ] Sité '
Laborstory o - Number of Samples/Matrix
SDG No. _ .-; R, Reviewer (if not CRL)
SOWN° - S ST Reviewef's Naie _
TPO: Acion WL

_ - Completlon Date

:'A-'Data Assessment Smnmary o SR

........

lfi‘.?l_amsf_',l'i'inwl': o
c.nmm | '
’Blanks

-ICS
D“P“”“A“‘ly‘“ o : — .
MagixSpiks .. o e oo e e
'PostDlg&txon/Analytwalprke”"‘ IR : ,
MSA - CSn | | o
'SerialDilution- i L AR | | _ o
Field Duplicates ' ) - R

. Reportmg Limit Venﬁcatlon '

Sample Paperwork

.O.
M
A
X

Data had no problems/or qualified due to minor problems
Data qualified due to major problems.

Data unacceptable.

Problems, but do not affect daia

: Acﬁon Items:

Areas of Concern:

Noiab’le Performance:




