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INTRODUCTION

This document is designed to offer guxdancc 1in laboratory data evaluatlon and vahdatxon In some
aspects, it is equivalent to a Standard Operating Procedure (SOP). In other, more subjective areas, only general
guidance is offered due to the complexities and uniqueness of data relative to specific samples. These Guidelines

"have been updated to include all requirements in the ILM03.0 Statement of Work (SOW) for Inorganics.

The review of laboratory data using thess gmdchncs is consxdcrcd eqmvalent to EPA Reguon III's "IM2"
level of review. .

"Those areas where speuﬁc SOPs are posn’bre are prnnarily areas i which det'untxvc perfornrance
requircments are established. These requircments are concerned with specifications that are. not sample
dependent; they specify performance requirements on matters that should be fully under a laberatory's control.
. These specific areas include blanks, calibration standards, calibration verification standards, laboratory coritrol
standards, and interference check standards. In particular, mistakes such as calculation and transcription errors.
must be rccnﬁcd by resubmission of corrected data sheets by the laboratory

Tlns document is intended for technical review. Some areas of ovulap betweentcchmul revicw and
Contract Complxance Screening (CCS) exist; however, determining contract compliance is not intended to be a

goal of these gmddmm. Itis assumed that the CCS is. available and can be nti!ind to assist in the data review
proccdure. .

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

- All data reviews must have, as a cover sheet, the Inorganic ch;onal Data Assessment (IRDA) form
(CLP data only). (A copyis attached at the end of this documcnt.) If mandatory actions are required, they
should be specifically noted on this form. In addition, this form is to be used to summarize overall deficiencies
requiring attentxon, as well as geeral laboratory performance and any discernable tredids in the quality of the-
data. (This form is not a replacement for the data review.) Sufficient supplementary documentation must
accompany the form to clearly identify the problems associated witha Case. The form and any attachments must

“be submitted to tbe Regional Technical Pro;cct Officer (TPO). ™

It-is the rcsponsibnhty of the data seviewer to notify the Regional TPO concermng problcms and
shortcomings with regard to laboratory data. If there is an urgent requiremeat, the TPO may be contacted by
telephone to expedite, corrective action. It is recommended that all items for TPO action be presented at one
time. In any. case, the Inorganic Regional Data Assessment form must be completed and submitted.
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PRELIMINARY REVIEW

In order to use this document effectively, the reviewer should have a general overview of the Case at
hand. The exact number of samples, their assigned numbers, their matrix, and the number of laboratories.
involved in their analysis are esseatial information. Background information on the site is helpful but often this
mformanon is very difficult to locate. 'I'hc site project officer is the best source for answers or further direction.

' CCS is a source of a largc quantity of summarized information. It can be used to alert the reviewer of
problems in the Case or what may be sample-specific problems. This information may be utilized in data
validation. If CCS is unavailable, those criteria affecting data validity must be addressed by the data reviewer.

Cases routinely have unique samplcs which require special al.tcnnonby the reviewer. I-‘ield blanks, ficld
- duplicates, and pcxformancc audit samples need to be 1dcnnﬁcd. The sampling xeeords should provide:

1 Project Officer for site |
2. Complete hst of samples with notations on: .
h =~.a) mplemﬁ
b) . | blanks* _
¢  feld duplicates® . .. R
d .- fied s_pik.es‘ |
e) QC audit sample*
1y} shippil;g dates
g) 4 ‘li.lBs inwalchd. |
- *. If applicable,

The chain-of-ciistody record includes sample descriptions and date of samplin& Although samphng date
is not addressed by contract reqnn'ements, ‘the reviewer must take into account lag time between sampling and
shipping while assessing sample holding times.

.-\ - P
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INORGANICS PROCEDURE

The requirements to be checked in validation are listed below. ("CCS" indicates that the
" contractual reqmrements for these items will also be checked by CCS; CCS requirements are not always the
same as the data review criteria.) :
L Holding Times (CCS - Lab holding times only)
IL - Calibration .

- Initial (CCS) - ‘. -
- Initial and Contmmng Cal:'branon Venﬁmnon (CCS) : -

Blanks (CCS)-

ICP Intesference Check Sample (CCS)
Libbratory Control Samples (CCS)
bupiiq:e Sample (CCS) |

Matrix Spike'Sample (CCS)

58 .s._.<_.z".a

Furnace Atomic Absbrplion QC (CCS)

ICP Serial Dilution (CCS)
Sample Result ‘Verification (CCS - 10%) ;
Field Duplicates |

HE xR

Over’all Assessment of Data for avCase
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I. HQLDING TIMES
Objective'

The ob]ecuve is to ascertain the validity of results based on the holdmg time of the sample fsom tim
of collection to time of analysis.

gtc' The holding time is based on the date of collection, rather than verified time of Samplc receipt,
and date of &geshon/dnsullanon. Itisa tcchmcal evaluation rather than a contractual teqmrement

Cmena

b N

-~

.chhmcal reqtnrcments for sample holdmg times bave only beea establ'mhed for water malnces The

following holding time and preservation requirements were established under 40 CFR 136 (Clean Water

Act) and are found in Volume 49, Number 209 of the Fedcral ch;xstcr, page 43260, issued on October
26, 1984..

METALS: 6 monti:s; prescrved to pH <2 _
: MER\C;J.TIY: 28 days; preserved to pH <2 o
CYANIDE: 14 days; preserved to pH > 12
‘Evaluation Procedure - ‘ |

Actual holding times arc established by comparing the sampling date on the EPA Samplc'Tréﬁ'ié Report:
with the dates of analysis found in the laboratory raw data (Digestion logs and instrument run logs).
Examine the digestion and/or distillation logs to determinc if samples were preserved at the proper pH.

Action .
1. If 40 CFR 136 criteria for holdmg times and/or prcscrvauon aré not met, quahfy all results
- >IDL as biased low (1_.') and results <IDL as nased low (QL)
2. If holdmg times are uceedcd, the reviewer must use professwnal ]udgmcnt to dctermme Lhc
' reliability of the data and the effects of additional storage on the same results. The expected
bias would be low and the reviewer may determme that results < IDL are unusable (R). -
3. . Itis further xeqmrcd that metals and cyanide in properly presemd non-aqueous samples be

analyzed from the time of sample collection within the holding times as specified in 40CRF136
(see above). The parrative should state that due to the limited information concerning bolding
times for soil samples, the water sample holding times were applied for soil samples.
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I1. CALIBRATION

Objective

Compliance requirements for satisfactory instrument ca]ibraﬁon 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 bcgmnmg of the analysis run, and continuing
calibration verification documents that the initial calibration is still valid.

A%
Criteria

1 Initial Calibration-

Instruments must be calibrated daily and each time the m;tnimmt is set up.

-

a. - ICP Analysis

1) . Ablank and at )ea.;.t one standard must be used in establishing the analytical
curve.

52~ _Atomic Absorption Analysis (AA).

1) . Ablank and at least three standards,' onc of which must be at the Contract
. Required Detection Limit (CRDL), must bé used in establishing the analytical
curve.
- i) - The correlation coefficient must be > 0.995.

Note: The correlation coefficient of 0.995 is a technical criterion and not -
contractual.

c Mercury Analysns

VR Ablank and at lmt fonr standards must be used in estabhshmg thc ana]ym:al
curve.

| 2) | ’I‘he correlation coeffi c:ent must be >0.995
d Cyamde Analysis H
‘.1). _ .A blank and at least lhxee standaxds mnst be uscd in cstablxshmg the
- analytical curve.
'2) . A midrange standard must be distilled.
3) . A correlation coefficient 20.9;‘5, is fcqinired t;of photometric dctgﬁhination. :

-
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Calibration

2. Initial and Continving Calibration Verification (ICV and CCV)

a. Analysis results must fall within. the control limits of 90 - 110 percent Recovery (%R)
of the true value for all analytes except mercury and cyanide.
b. Analysis results for mercury must fall within the control limits of 80 - 120%R.
c. Analysns results for cyanide must fall within the control limits of 85 - 115%R.
C. Evaluation Procedure -

1. Verify that the instrument was calibrated daily and each time the mstrument was set up using
the correct number of standards and blank. .

2. Verify that the correlauon cooefﬁcxent is 0.995.

3. Check the distillation log and verify that the mid range CN standard was distilled.

.4 Rccalculate .one or more of the ICV and CCV %R per type of analys:s (ICP, GFAA, etc)
using-the following equation and verify that the recalculated value agrees with the laboratory
reported values on Form IIA. Due to possible rounding discrcpanues, allow results to fall
within 1% of the contract windows (e.g., 89-111%)

— Found x 100
%R.= TS
Where,
Found = - concentration (in ug/L) of cach analyte ggured in the analysis of the ICV
. or CCV solntmn _
"True = conccptraﬁon (in ug/L) of each -ana]yte in thé IQV or CCV source
5. Check the CRQL (CRI and CRA) standard and verify % Recovery.falls within 90-110%.
D. Action . '

1 If the*minimum number of standards as defined in section B werc not used for- initial

calibration, the reviewer should use professmnal judgement to qualify the data. However, if the
instrument was not calibrated daily and each time the instrument was set up, quahfy the data
as unusable (R). In each case make note in the 'I'PO section.
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If the: correlation cooeficient is <0. 995, qualify results > IDL as”estimated (J), and results
<IDL ‘as estimated (UJ). :

For critical samples further evaluation of the calibratron curve may be warranted to determine
if quahﬁcanon is necessary.
If the midrange CN standard was not distilled, qualify all associated results as estimated (J).

If the ICV or CCV %R falls outside the acceptance windows, the following table is to be used.

Sc.

‘ Percent Recovery (%‘l.l)' ' o “
<IDL " General - CN '- » Hg - ﬂ
UL | 75-89 70-84 | 65-79
None >110 . . os1s >120

R . <75

" Ifthe CRDL standard %R falls outside the acceptance wmdows (:t 10%). (except Hg and CN)

use the following guidelines to qualify the data:

‘1f the CRDL reeovery for an element is >110% and the reported sample results are >IDL but
~ <2X CRDL gualify the affected data as biased high (K).

If the CRDL recovery for an clement falls between 5‘0‘% and 89%, qualify the affected data
>IDL but <2X CRDL as biased low (L), and the aﬂ'ected data <IDL as b! ed low (UL).

h If thé CRDL recovery for an element is <50%, quahfytheaﬁecteddata >IDLbut <2X CRDL

- as biased extremely low (L), and the results <IDL as_M
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1. BLANKS

A. Objective -
The assessment of blank analysis results is to dctcrmme the existence and magmtude of contamination
problems. The criteria for evaluation of blanks applies to any blank associated with the samples. If
problems with any blank exist, all data associated with the Case must be carcfully evaluated to determine

whether or not there is an inherent variability in the data for the Case, or if the problem is an isolated
occurrence not affecting other data.

B. Criteria
No contaminants should be in the blank(s). T

C. " Evaluation Procedures R ) )

Review the resiﬂts reported on the Blank Summary (Form I1I) as well as the raw data (ICP p}mtouts,

strip charts, pnnter tapes, bench sheets, etc.) for all blanks and verify that the results were accurately
reported. -

LTS

D. Action e
1. Results >IDL but <5 times the amount in any blank should be qualified as (B).

. 2. If any blank has a riegative result whose absolute value is >CRDL then all samples reported
below 5X CRDL are qualified as biased low (L) and any non-detects (results <IDL) associated
with this blank are qua]iﬁed biased Jow (UL). S '

3. . Any blank with-a value below the negauvc IDL must be wefully evaluated to dctcrmmc its
cﬂ'ect on sample data.

4. Whea evaluamgblanks, the reviewer must consider the source. Blanh can be categorized into
o blanks generated in the field (equipmeat rinsates, bottle blanks, field blanks) and blanks
generated in the laboratory (preparation blanks, method blanks). The criteria for evaluation

of laboratory gencrated blanks app}y to any blank associated with the samples. If the highest
level of contamination is found in a field blank, all affected samples (.., per SDG or sampling

event), should. be qualified appropriately. The following are examples of applying the blank
qualification guidelines.

Note: The blank analyses may not involve the same weights, volumes, or dilution factors as the
associated samples. In particular, soil sample resuits reported on Form I will not be on the
same basis' (nmts, dilution) as the calibration blank data reported on Form III. The reviewer

may find it easier to work from the raw data when applying 5X criteria to soil sample
data/calibrahon blank- data



. Region III Modification

METALS

The following arc examples of applying the blank qualification guidelines.  Certain .
circumstances may warrant deviations from these guidelines. Any deviations must be clearly -

stated in the data review narrative.

Example 1:  Sample result is greater than the Instruament Detection Limit (IDL), but is less
‘ than 5X the initial or continuing calibration (ICB or CCB) blank result.!
Aqueous:
Iron CCB Result: 50 ug/L
Iron IDL: 15 ug/L
Iron Sample Result:. 100 ug/L
Reported Samplé Result: 100 B ug/L _
Soil: ' : :
Iron CCB Result: * 50 ug/L (10mg/Kg)
IronIDL:: " 3 mg/Kg (15ug/L)
Iron Samplé Result: 55 mg/Kg .
Sample % Solids: 85%
5X CCB Result: . 59 mg/Kg
~~=_ Reported Sample Result: 5B mg/Kg

Plcase ngte that qnaliﬁanon of sample results due to 1CB or CCB contamination afl’ect: onlythose sample.s analyzcd
immediately after or before the ICB or CCB containing the contamination. If both CCBs bucketmg samples are
contaminated, quﬁﬁamn should be based on the lngher of the two CCBvahu:.

Example 2 Sample result is greater than the Instrament Detecuon Limit (IDL) but is less .
than 5X the eqmpment rinsate blank result.2
Aqueous: ‘ .
Sodium Prep Blank Result: : n ug/L
" Sodium Equipment Blank Resul®: ~ 26 ug/L
Sodium CCB Result: 19 ug/L -
Sodium IDL 15 ug/L.
- Sodium Sample Result 60 ug/L
. Reported Sample Result®: 60 B ug/L
. Soil: .
‘ Sodium Prep Blank Result: " 8 mg/Kg
Sodium Equipment Blank Result2 45 ug/L
* Sodium CCB Result: 30uwg/L . .
- Sodium IDL: 15 ug/L '
Sdmple Result : 52 mg/Kg (Dry weight)
‘Sample % Solids: 80.0% -
5X Equipment Blank Result: 56 mg/Kg
Reported Sample Resultzz ' 52 B mg/Kg

zPlcase note that qualiﬁauou of the sample result is based on the lug,hst tevel of contamination found in lhe

associated blanks.
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Blank;

6. In instances where more than ooe blank is associated with a given sample, qualification should
be based upon a comparison with the associated blank having the highest concentration of a
contaminant. The results must not be corrected by subtracting any blank value.

10
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IV. ICP INTERFERENCE CHECK SAMPLE (ICS) -

Objective

The ICP Interferencc Check Sample verifies the contract laboratory's mterclemcnt and background

" correction factors.

Criteria-

1. An ICS must be run at the Bcglnnmg and end of éach sample analysis run (or a minimum of
twice per 8 hour working shift, whichever is more frequcnt)

2. Results for the ICS solution AB ana]ysxs maust fall within the control limits of+ 20% of the true
value,

Evaluation Procedure

1. - Realmlate&omtherawdata(lCPpnntont) oncormorcofthemnsmgthefollomng

Cquation (%R) and verify that the recalculated value agrees wnh thc]abontoxy tcported values
on Form IV, .

: If‘ound Solutidn AB
ICS %R = — - X100
: _True Solution AB Co

Found Sclution AB =  conceatration (in ug/L) of cach analyte measured i in the analysis of
' solution AB

‘True Solution AB concentration (in ug/L) of cach analyte in solution AB

2. Check ICS raw data for rcsults vnth an absolute value > IDL for thosc analytes whu:h are not
.present in the ICS solution.

Action -

R For samplx wu.h concentrations of Al, Ca, Fe, and Mg which are comparable to or greatcr’
: - than their respective levels in the Interference Check Sample: '

a. If the ICS recovery for an clemcnt is >120% and the sample results are <IDL, thns ‘
data is acceptable for use.

b. If the ICS recovery for an element is >120% and the rcportcd samplc results are
' >IDL, qualify the affected data as biased high (K).

11
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ICP lnterference Check Sample

. C If the ICS recovery for an element falls between S0 and 79% and the sample results
are >IDL, qualify the data as biased low (L).

d. . Ifthe results are <IDL and the ICS recavery for that analyte falls within the range of
50-79%, the possibxhty of false negatives may exxst Qualify the data for these samples
as biased low

e. If the ICS recovery results for an element is <50%, qualify the affected data >IDL as

biased low (L). If the ICS recovery results for an element fall <0%, qualify results
<IDL as un;gable (R). ' .

If results >IDL are observed for clements which are nof present in the ICs sohmon, the
possibility of false positives exists. An evaluation of the associated sample data for the affected -
clements 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 posmves)

qualify sample results >IDL as biased high (K).

it neganve results are observed for elements that are not ptesent in the EPA ICS solution, and
their-absolute value is >IDL, the possibﬂity of false negatives in the samples may exist. If the
absolute value of thé negative results is >IDL, an evaluation of the associated sample data
should be made. For samples with comparable or higher levels of interferents, qualify all
results <IDL for the affected analytes as biased low (UL) and sample results >IDL as bxased. .
low @).

. In general, the sample data can be accepted if the concentraﬁons of Al Ca, Fe and Mg in the

sample are found to be less than or equal to their respective concentrations in the ICS: If these
elements are present at concentrations greater than 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 Table 2 given on page D-26 of the ILM03.0 SOW. These analyte
concentration equivalents presented in'the Table should be considered only as estimated values,
since the exact value of any analytical system is instrument specific. Thetefore, estimate the
concentration produced by an interfering clement. If the estimate is >2X CRDL and also
greater than 10% of the rcported concentration of the affected element, quahfy the aft’ected ’
results as biased high (K).

12
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V. LABORATORY CONTROL SAMPLE (LCS)

Objective

The laboratory control sample serves as a monitor of thc overall performance of all steps in the analysxs,
mcludmg the sample preparatxon :

Criteria

1‘ .

L.

AnaqueonsLCS recoveries must fall within the eontrol Limits of80-120% except Ag and Sb
which have no control limxts

All solid LCS results must fall within the control lumts establxshed by the EPA This |

2,
mformatxon is available from EMSL/LV
Evalnaﬁon Prowdnn
1. Revu:w Form VII and venfy that results fall within the contro] limits.
2. Check the raw data (ICP printout, strip charts, beach shcc!s) to vcnfy the reported recoveries |
' on Form VIL. Recalculate one or more of the recoveries (%R) using the following cquauon
LCS Found
LCS %R = — X100
LCS True
_ Where, _
LCS Found = ,Concentranon (in ug/L for aqueous, mg/kg for sohd) of ‘each analyte
E mcasured in the analysxs of LCs solution _
LCS True = Concentration (in ug/L for aqueous, mg/kg for sohd) of cach analyte in the
: - LCS source .
Action
. , A
1. - Aqueous LCS

a. "If the LCS recovery for any analyte falls within the rangc of 50-79%, qualify results

>IDL as biased low (L). If the LCS recovery is >120% qualify results >IDL as
biased hi ' 4 '

b. If results are <IDL and the LCS recovery is greater than 120%, the data are
acceptable.

-
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Laboratory-Control Sample (I;CS)

C.

If results are <IDL and the LCS recovery falls within the range of 50-79%, qualify the
data for the affectcd analyles as biased low (UL). .

d. If the LCS recovery is <50%, qualify all positive sample results as biased Jow (L), and
qualify all non-detects as unusable (R).
2. Solid LCS
a. If the solid LCS recovery for an analyte falls less’ than the lower’ hmxt of the EPA
control limits, qualify all results >IDL as Mﬂ@, he olid LCS recove
. cater than the upper limit oftheEPA ntrol limi all res ul >IDL as
- blased high (K). S
b.

If the LCS results are higher than the control limits and the sample results are <IDL,
the data are acceptable.

" ~~If the solid LCS results arc lower than the control limits, qualify all resnlts <IDL as

biased low (QL.).‘

14



Region IIT Modification

o , METALS

V1. DUPLICATE SAMPLE ANALYSIS

QObjective

Duplicate analyses are indicators of laboratory precision based on each sample matrix.

° 1

4.

C_riteria

Samples identiﬁeﬁ' as field blanks cannot be used for duplicate Sampfe a n’alysis

2, A contml !innt of +20% (35% for soil) for the Rclauvc Percent Differcnce (RPD) shall be
used for duplicate sample values >5X CRDL ' .
A control limit of + CRDL (x 2X CRDL for soil) shall bc used for Bnpﬁate sample value;s
<5X CRDL, mdudmg the case when only one ofthc duphcate sampln vahla is <5X CRDL.
- Evaluauo\ﬂmwdm '
1 ' Revncw Form Vi and ven@ that results fall within the control Iimlts.
2. Check the raw data and recalculate one or more RPD usmg (he followmg equanon to verify
that results have been correctly reported on Form VI
_ (SD)
RPD = D) /2x 100
.
Where, '
S = First Sample Value (original)
D = ‘Second Sample Value (duplicate)
3. Venfy that thc field blank was not used for duplicate analysns.
Action |
1. 1f doplicate analysu xwults for a particular analyte fall outsxdc the appropnate control windows,
qualify the results for that analyte in all associated sampln of the same matnx as estimated (J).
If the field blank was used for duphcate analysis, all other Qc data must be wefully checked

and professional judgment exercised when evaluating the data.

Note; This information must bg: _mcludcd on the IRDA form.
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VII. MATRIX SPIKE SAMPLE ANALYSIS

A. Objective

The matrix spike sample analysis provides information about the effect of each sample matnx on the
d:gesnon and measurement methodology.

B. Criteria

1

A

Samples identified as field blanks cannot be used for spiked sample analysis.

Spike recovery (%R) must be within the limits of 75-125%. However, spike recovery limits do-
not apply when sample concentration exceeds the spike concentration by a factor of 4 or more.
C. Evaluation Procedure ,
1 ReviewForm V and verify that the results fall within the specified limits. |
2. Check raw data and recalculate one or more %R using the followmg equatron to verify that
results were correctly reported on Form V.
. . @R = {SSESR) 100 -
Where,
SSR = Spiked Sample Result
SR . = Sample Result
SA = Spike Added
3. Verify that the field blank was not used for spike analysis.
D Action ‘ | _
1. If the spike recovery is >125% and the reported sample results are <IDL, the data is
' aceeptable for use.
2 Ifthespikereooveryrs >125%andtheresultsare >1D1.,quahfythedataas_1_as_e@g_(§)
If the <7 th¢ results >IDL ..
3 Ji; the spike recovery falls wzthm the range of 30-74% and the sample results are <IDL, qualify
the data as biased low (UL). o
4, If spike recovery results fall <30% and the Saniple resilts are <IDL, qualify the data for these

samples as unusable (R). If sample results are >IDL, qualify the data as biased extremely low

16
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Matrix Spike Sample

5. If the ﬁcld blank was used for matrix spike analysis, all other QC data must be carcfully
chcckcd and professional judgment exercised whcn evalualmg the data.

Note: This information must be included on the IRDA form.

Note: If the. matrix spike recovery does not meet criteria (except in Ag), a post digestion Spl.ke is
required for all methods except furnace, but this data is not used to qualify sample results. However,
this information must be included in the IRDA repoit. For flame AA, ICP and CN analyses, when the
pre-digestion/pre-distillation spike recovery fails outside the congrol limits and the sample result does
not exceed 4X the spike added, a post-dxgesnon/post—dlstiﬂanon “spike must be performed for those
elements that do not meet the specified criteria (exception: Ag). The unspiked aliquot of the sample
should be spiked at 2X the indigenous level 6r 2X CRDL, whichever is greater. If post-dxgestxon/ post-
distillation spike %R falls outside the control hmxts make a note in the TPO section.
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VIII. FURNACE ATOMIC ABSORPTION QC

Objective

Duplicate injection and fumace post digestion spikes eslabhsh the precxsmn and accuracy of the
individual analytical determinations.

Criteria

L

2.

3.

For sample concentrations >CRDL, duplicate mjedxons must agree within + 20% Relative

‘Standard Deviation (RSD), (or Coefficieat of Variation (CV)), otherwise the sample must be

rerun once (at least two addmonal injections).
Spike reeovery must be 285% and <115%. |

The Furnace Atomic AbsoerOn ‘Scheme must be followed as described in lhe ILMO03.0 SOW.

Evaluation Procedure

1

Action

1

Check raw data to verify that duplicate m]ecuons agrcc within + 20% RSD (or CV) for sample’
concentrations > CRDL. -

Revxew Furnace AA raw data to venfy lhat the Fumace Atomxc Absorptxon Scheme has been
followed.

If duplicate injections are outside the + 20% RSD (or CV) limits and the sample has not been-

rerun once. as. required, qualify the results >IDL as estimated (J) and results <IDL as
estimated (UJ)

If the rerun sample results do not agree within + 20% RSD (or CV), quahfy the results >IDL
as estimated (J) and results <IDL as eshmaled (udn.

If the analynnl/post d:gcst:on spxke recovery is <40%, quahfy results >IDL asb 1ased low (L)

If the analytical/post digestion spike recovery is 210% but <40%, quahfy results <IDL as

biased low UL..

If the furnace analytical/post digestion spike recovery is <10%, qualify all results >IDL as

“biased low (L) and results <IDL as unusable { R)
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METALS

Furnace Atomic Absorption QC

6.

S

When sample absorbance is <50% of the post digestion spike absorbance then:

a.  If the furnace analytical/post digestion spike recovery is <85%, qualify results >IDL

as biased low (L). If the recovery is >115%, qualify the results >TDL as biased
high (K). . ) .

b. If the furnacc analyt.mal/post dxgesuon spike recovery is <85%, qualify the results
<lDL as biased low (UL).

if Memod of Standard Addmons (MSA) is requu'od but | has not bcen donc, quahfy results
>IDL as estimated (J), and results <IDL estimated ).

It any of the samples run by MSA have not been spiked at the appropriate levels, quahfy results

>IDL as estimated (J) and results <IDL as estimated (UJ).

: If the MSA corrclanon cooefficient is <0.995, qualify results >IDL as cstnnated (J) and results
..<IDL as wtnnated (UJ)
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METALS

matrix.

_ 1X. 1CP SERIAL DILUTION

Objective

The serial dilution determines whether sxgm.ﬁcant physical or chemical interferences exist duc to samplc

B. -.Criteria

If the analyte concentration is sufficiently lxig,h (concentration in thé'driginal saxl:ple is minimally a factor
of 50 above the IDL), an analysis of a S-fold dilution 'must agrec within 10% lefcrencc (%D) of thc
. orlgmal results, .

C. ' Evaluation Procedum

1.

D. Action

Check the raw data and recalculate the %D usmg the followmg equatxon to venfy that the -
" -dilution analysis results agree with results reported-on Form IX.

%D_=l ﬂlﬁ x 100

Where,

I = ‘Init.ial Sample Result
S = - Serial Dilution Result (Instrument Reading x 5)

Check the raw data for evidence of pegative interference, i.c., results of the dnlutxon sample are
sxgnﬁmntly lngher than the original samplc

When criteria are not met, qualify the results as estimated (J).

. .[f evidence of negative interferenc‘e‘ is found, use professional judgment to qua.hfy the data.



Region I Modification

METALS

X. SAMPLE RESULT VERIFICATION

Objective

The objective is to ensure that the reported quantitation results are accurate.

Crite.ria .
' Analvtc quantitat io ir.us be calcuiated accdrding to the appx;ogr_iate SOw.

Evaluation Procedures

The raw data should be examined to verify the correct calculation of sample results reported by the
laboratory. Digestion and distillation logs, instrument pnntouts, smp charts, etc,, should be compared

to the reported sample xcsults.

~&mmc the raw data for any anomalies (i.e., basclmc slnﬁs, neganvc absoxbanccs, omissions,
legibility, etc.).

2. Verify that there aré no transcnpuon or reductxon errors (e.g,, dilunons, perceat solids, sample

‘ wexg,hts) on on¢ or more samples.

Verify that results fall thhm the linear range of the ICP (Form XII) and within the cahbratcd
range for the non-ICP parameters.

4. Venfv that le results are > 5% IC‘f7 iDL, if ICP a.nalysis results are used for As, T1, Se, or
Pb. : : . .

.

'Note: When the laboratory provides botb ICP and furnace results for an analyte in a:sample, and the

concentratmn is >ICP IDL, the results can aSSIS( in identifying quantitation ptoblems.

Action

If there are any discrepancies found, the laboralbry may be contacted by the designated representaiwc. ‘-

. to obtain additional information that could resolve any differences. If a discrepancy remains

varesolved, thc rcv:cwer may determine qoalxﬁcauon of the data i is warranted.
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X1. -FIELD DUBLICATES
A. Objective

Field duplicate samples may be taken and analyzed as an indication of overall precision. These analyses
measure both field and lab precision; therefore, the results may have more variability than lab duplicates
which measure only lab performance. It is also expected that soil duplicate results will have a greater
variance than water matrices due to difficulties associated with collecting identical field samples.

B. Criteria S o
There are no review ciiteria for field duplicate analyses comparability.

C. Evaluation Procednm

Samples which are ﬁeld dnphmtes should be identified using EPA Sample Traﬁc Repotts or sample
field sheets. ThE reviewer should compare the results reported for each sample and calculate the
Relative Percent Dxﬂ'erence (RPD), if appropriate.

D. Action

ﬁ Any evaluation of the field duplicates .sbould be provided with the reviewer’s q)mméht;.



Region 1T Modification
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XIL. OVERALL ASSESSMENT OF DATA FOR A CASE

"It is appropriate for the data reviewer to make professional judgments and express concerns and
comments on the validity of the overall data for a Case. This is particularly appropriate when there are several
QC criteria out of specification. The additive nature of QC factors out of speaﬁwnon is difficult to assess in
an objective manner, but the reviewer has a responsibility to inform the user-concerning data quality and data
limitations in order to assist that user in avoiding inappropriate usc of the data, while not precluding any
consideration of the data at all. If qualifiers other than those used in this document are necessary to describe
or qualify the dats, it is necessary to thoroughly document/explain the additional qualifiers used. The data
reviewer would be greatly assisted in this endeavor if the data quahty objeetives were provxdcd ’I’hc cover form -
and supplcmcntary documentation must be mcludcd with the review. .
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METALS

GLOSSARY A

Data Qualifier Definitions

For the purposes of this document the follo»_ving»,code letters and associated definitions are provided.

U

us

UL

" The associated ya.lue is an.estimated quantity.

The analytc was analyzed for, but was not detected above the level of the
associated valuc. The associated value is cither the sample quantitation limit .
or the sample- detecuon lumt .

The data are unusable. (Note: The analyte may or may not be présenl.)

The analyte was analyud for, but was not detected. The assoaated detectxon :
limit is an’ esumatc and may be inaccurate or nmprec:se.

The analytc is present. The reported value may be bxascd lngh The actual
valye is expected to be lower than reported.

The analyte is present. The rcportcd valves may be blascd fow. The actua]
value is expected to be higher than reported.

The analytc was not detected, and the reported quanutanon limit is probably
higher than reported.
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Associated Samples

AA
Calibration Curve

Case

CCB

cCs -\\. :

- ECV

CLP
CRDL
Ccv

EMSL/LV

' Field Blank

.

Field Duplicate
Holding Time

ICB

ICP

Region Il Modification

METALS

GLOSSARY B
Additional Terms

Any sample related toa parueular QC analysrs

For cxample: *

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

- For duplicate RPD, all SDG samples digested /distilled of the same
matrix. -

Atomic Absorption

- A plot of ‘absorbance versus eoneentranOn of andards.

A finite, -usually predetenmned nmnber of samples collected in a
given time period-for a pameular site.. A Case consists of one ‘or

- more Sample Delivery Gronps.

Continuing Calibration Blank a deromzed water sample run every
ten samples desxgned to detect any carryover contammatxon.

’ Comrau Comphance Screemng prowss in which SMO inspects
‘analytical data-for contractual compﬁance and provrdes EMSL/LV
- ldboratories and:the Reﬁons mth their ﬁndings.

Continuing Calibration’ Verification. - a standard;riun every ten
samples designed to test mstrument performance.

Contracl Laboratory Program

Contrad xeqmred Deteetxon Lumt : '

Coefﬁaent of Vanatton S

15027 fas Vegas, Nevada' 89114) -

“Field blanks -are mtended to xdenufy contaminants that may have

been introduced iin the field. Examples are travel blanks, rinsate

' blanks, and deoontammatmn blanks. .

' ‘A dupli‘cate sample generated rn the field; a0t in the laboratory

'I'he time from sample collectxon to laboratory analysrs.

Initial Calibration Blank ﬁrst blank standard Tun to confirm the
calibration curve. _

Indtrctivcly"coi;:pled Plasma™
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Glossary B
ICS

ICV

Initial Calibration

IRDA
LCS -

Ms

MSA

Post dxgestxon Spike

QAC
'RPD
RSCC .
RSD.

Serial Dilution
SDG
SMO

SOP

SOw

lnterferencc Check Samplc ,

Initial Cahbratton Venﬁcatnon ﬁrst standard run to conﬁrm the
calibration-curve.

The establishment of a calibration curve with the appropriate number -
of standards and concentration range. The calibration curve plots
absorbance or:emission versis coneentrauon of standa.rds
Inorganic R’egtonal Data Assessment‘ :

Laboratory Contxol Sample supphed by EPA

Matrix prke mtr,odnctxon of a known concentration of anaijie into

a sample to provide information about the effect of the sample matrix . -
.on the digestion. andameasurement methodology. "

' 'Method of Standaxd Addigion

'I'he addition of a kiiown amotint of standard after digestion. (Also
-1denuﬁed as-analytical spike, or spike, for furnace analyses.)

- Quality As;_};g_ance__Coerdmator

"Rela.ti\'re Percent 'Differenee
'Regiodai‘ Samplc Cdntrdl Centcr
Relatxve Standard Devxatxon

A sample run at a speuﬁc dilution to deteunme whether any

. significant ‘chemical  or physical mterferenm cxist due to sample

matrix. cﬁ'ects. (ICP only) s

Sample Delxvery Group defined by oné of the follovnng, whxchever

ocansﬁrst:

- each tv}enty field samples in a Case

- Each 14-day calendar, period during which ﬁeld samples in a Case

‘are reecxved, beg;nmng with reeetpt of the ﬁrst sample in the SDG.

Sample Management Office

Standard Oger_atmg Pr_ocegu:e

Statcment of Work
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