
. ', 

Los Alam~lr~ . 

ER Record 1.0.1 48639 

.. ::RE(';:QRD PACKAGE NO.: ____ _ 

CORRECTED NO.: ___ _ 

(0/G): £r _ 

1'' .-;···. ··: 

INITIALS: S?.: C,, 

CORRECTED BY: -

INITIALS: \.......1(' I 
c. 

!: JITIALS: ____ _ 

indfrm 01 

111111111111 IIIII 1111111111111 
7144 

;•, 

' 



Envlronmantat Protecllon ~ SOlid Waste and 
'"·-- ---·---~ on•..--
Agency C r <t;. Emergency Reaponae 

EPA-540/R-M-013 
PBN-163502 
Febnl&ry 11S14 

' !..; 

USEPA CONTRACT LABORATORY ~ · 
PROGRAM NATIONAL FU.NCTIONA~ 
GUIDELINES FOR INORGANIC DATA 
REVIEW 

Received by ER·APF 

) 



·-<" 

. •. 
. .· ~ 

9240.1..05-0l 
PB 94-963502 

EPA 540/R44/013 
Februaryl994 

USEPA CONTRACT LABORATORY PROGRAM 
NATIONAL FUNCTIONAL GUIDELINES 

FOR 
INORGANIC·DATA REVIEW 

Office of Emergency and Remedial Response 
U.S. Environmental Protection Agency 

Washington, DC 20460 

· .. ; 



:·.• 
. ·· .... 
~: .: ~. 

NOTICE 

The polices and procedures set forth here are lnttaded • &ul..._ to tile 
Afltltr:1 and other aovemmental em~ 1'beJ do aot alllldlule 
rulemaldna b7 the apnq, and •1 not be relied on to aeate a tullltanal•e ar 
praeeduraJ·riPt enforceable bJaDJ .. penon. The·Gonl......a ... , Ide 
adlan that Is at variance with the,.,... and preceduna ID dill ... _.. 

Additional copies of this document can be obtained from: 

Jllitionil Technical Information Service (NTIS) 
U.S~ l>epJrtment of Commerce 
Sl85··POrt Royal Road 
Spri~JfieJci, VA 22161 
(1f)3);4J7-4650 
Document Number PB 94-963502 

II 

f 

2 

) 



IAIU.c£ Qf CQNTEN'IJ 

;?~OPIJCfiON • • . • • • • . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . 1 

·\!iaEUMINARV REVIEW • • . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 2 
'--~: .:.:··.~. :.~·~: ~ .< 

:., .. : 'P.ATA QUAUFIER DEFINITIONS • . • • • • • • . • • • . . • . . . • . . • . • . . • . . • . . 4 

·::rt~G~C DATA REVIEW , •.•. , .• , , , , • , , ••. , •.. , . • s 
·'.:·1:, .·.<t~---. Hofdiog Tunes • . . . . • . . . . . . . . . . . . . • . . . • . • • . . • • • • . . . • . . . . . . . 6 

;~·';i ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

.<'.~~(~· Bladb • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

. : · · .. \ ·/+:iy. ICP Interference Check Sample (ICS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

· '··: ·;\ · . .'._i .. ::_._.~_:_:,:_._~_:_:_ .. ·:,_._:: .. ~_i_' .. ·•.. Labonrtory Control ~e (LCS) . . • . . . . . . . . . . . . . . . • . • . . . . . . . . . 22 

_,""' Dupti~e Sample Analysis . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 2S 
:> 

•.• ~ ~~~;_;~_::.;.~: t .• J, . . 
. :}(;,. Spi~Sample Analysis . • • . • • . . . • . . • . • • . . . . . • • . • . . . . . . . . . . . . . 27 

.. -·~ -, :;_')~:;.. ~~->--; .. : . . . : ·, . . 
:- ~:'\tm. Gqphlte Furnace Atomic Absorption QC . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

·, . .-:'' . - -,:.• ' ..... 
•., 

;.{/~~.:- JCP :Serial Dilution ~ . .. . .. • • .. • .. .. .. .. .. .. .. .. . .. . .. .. .. .. 33 

~'_:{;~~;: FielcfU.icates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
... . .. ; ·.:· 

_ {~~~L:~·}~·menl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 

·:}~;__ . ..UC:v A; Definitio.n of Selected Terms • . • . . . • . . . . • . • . . . . . • . . . . . . . 38 
·: ~~;i,}'. ~-~- .. 

··.:· . 

.. ·,· 
. . ~ 1. , , ''• ' 

: . . 
. --···· ·· .... 

·.:. . :. ~-' 
.. 
·'· 

· . ARV B: Inorganic Regional Data Assessment Summary • . . • . • . . . . . • • • . . 41 

iU 



INTRODUCTION 

This document is designed to offer guidance on EPA Contract Laborator)' Program (CLP) 
inorganic analytical data evaluation and review. In some applications it may be used aa 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. Those areas where specific SOPs 
are possible are primarily areas in which definitive performance requirements are established. These 
requirements are concerned with specifications that are not sample dependent; they specify certain 
performance requirements on matters that should be fully under a laboratory's conuol. These specific 
areas include blanks, calibration standards, calibration verification standards, laboratory conuol 
standards, and interference check standards. In particular, mistakes such as calculation and 
transcription errors must be rectified by resubmission of corrected data sheets. 

These Guidelines include the requirements for the Inorganic Analysis Multi-media Multi
Concentration method. 

This document is intended to assist in the technical review of analytical data generated 
through the CLP. Determining contract compliance is not the intended objective of these guidelines. 
The data review process provides information on analytical limitations of data based on specific 
quality control (QC) criteria. In order to provide more specific usability statements, the reviewer 
must have a complete understanding of the intended use of the data. For this reason, it is 
recommended that whenever possible the reviewer obtain usability issues from the user prior to 
reviewing the data. When this is not possible, the user should be encouraged to communicate any 
questions to the reviewer. 

At times, there may be a need to use data which do not meet all contract requirements and 
technical criteria. Use of these data does !!QJ 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 previously submitted data have been utilized due to program needs. Data which do not 
meet specified requirements are never fully acceptable. The only exception to this requirement is in 
the area of requirements for individual sample analysis; if the nature of the sample itself limits the 
attainment of specifications. appropriate allowances must be made. 

All data reviews must have, as a cover sheet, the Inorganic Regional Data Assessment (IRDA) 
form (a copy is attached at the end of this document). If actions are required, they should be 
specifically noted on this form. In addition, this form is to be used to summarize overall deficiencies 
requiring attention, as well as general laboratory performance and any discernible trends in the quality 
of the data. (fhis form is not a replacement for the data review.) Sufficient supplementary 
documentation must accompany the form to clearly identify the problems associated with a case. The 
form and any attachments must be submitted to the Analytical Operations Branch Contract Laboratory 
Program Quality Assurance Coordinator (CLP QAC). the Regional Technical Project Officer (TPO). 
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PRELIMINARY REVIEW 

In order to use this document effectively, the reviewer should have a general overview of the 
sample delivery group (SDG) or sample case at hand. The exact number of samples, their assigned 
numbers, their matrix, and the number of laboratories involved in their analysis are essential 
infonnation. Background information on the site is helpful but often this information is very diffiCUlt - ~, ; 
to locate. The site manager is the best source for answers or further direction. 

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

I. The Project Officer for site. 
2. The Complete list of samples with notations on: 

a) sample matrix, 
b) blanks"', . 
c) field duplicates*, 
d) field spikes*, 
e) QC audit sample*, 
t) shipping dates, 
g) preservatives, and 
h) labs involved 

* If applicable 

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

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

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

For every data package, the reviewer must verify that the laboratory certification statement is 
present, exactly stated as in the method (i.e., verbatim to the statement in the method), and signed by 
the Laboratory Manager or designee. The reviewer must further verify that the data package is 
consistent with the laboratory's cenified narrative. Also, the reviewer should check the comments 
provided in the narrative to determine if they are sufficient to describe and explain any associated 
problem(s). 
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1be ~ review should include c:cmmenta that deuly identify the problema auoclated wiab a 
·• ·;,'c;:aie or Sample ~Ivery Group (SDG) and to state the llmltadona of the data. Documelltldon sbou1c1 
·_ • hldu~ tbo .-,Je number, analytlca1 medwcl, extent of tbe problem, and Ullped qualiftm. 

. . A 4'* ~ Dll'tldve aenenJJy acc:ompanla the laborarory daCa forwarcled to die blended 
c1ata recipi.,.·(Cllhillt) or user to promote c:ommunicationa. A copy of the data review aarntive should 
be IQbmiuecHo'.._,Reaiollill CLP Technical ProJect omcer .(TPO) 111ipled ovenllht reapoaslbDity 
for the Jab()ratory piOducina the data • 

. . · It is a repmsibUky to notify the appropriate Jtealollll CLP TPO c:oneeminJ problems and 
·. ·>r-defletaaciet'-wi''Uepnl to laboratory data. If there is an uraent requirement, the TPO may be 

. ; ~by;· .. .-to expedite c:orreaive action. It Ia recommended that aD bema for TPO acdoo 
'tie preseated • ODe time. 

.·· •, 
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DATA QUALIFIER DEFINITIONS 

1be followina definitions provide brief explanations of the national qualifiers assigned to 
. resultS in the data review process. If the Reaions choose to use additional qualifiers, a complete 

explanation of those qualifiers should accompany the data review. 

tJ 

J 

R 

UJ 

. . . . . 
>t: tii ·c--'· ~:tiiil-r1i~: ;-.~~· . ·.::; 

The material was analyzed for, but was not detected above the 
level of the associated value. The associated value is either tbe 
sample quantitation &mit or the sample dl'tec:tion limit. 

The associated value is an estimated quantity. 

Tile data are unusable. (Note: Analyte may or may not be 

pr:sent.) 

1be material was analyzed for, but was not detected. The 
associated value is an estimate and may be inaccurate or 

Imprecise. 
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INORGANIC DATA REVIEW 

The inorsanic data requirements to be checked durins validation are lilted below: 

I. Holding Times (Method Holding Times) 

D. Calibration 

o Initial 

o Initial and Continuing Calibration Verification 

m. Blanks 

IV. ICP Interference Check Sample 

v. Laboratory Control Sample 

VI. Duplicate Sample 

VII. . Spike Sample Analysis 

vm. Graphite Furnace Atomic Absorption QC 
"·. :.- .. · JX. . ICP Serial Dilution 

X. field Duplicates 

XI. Overall Assessment 
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A. 

I. HOLDING TIMES 

Re\'lew Items: Form l-IN, Form XIn-IN, EPA Sample Traffic: Report and/or chain-<H
c:ust.ody, raw data, and SOO Narrative. 

• 

B. ObjediYe: 

c. 

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

Criteria: 

Technical requirements for sample holding times have only been established for water 
matrices. The addition of Nitric: Acid or Sodium Hydroxide to adjust the pH is only required 
for aqueous samples. 

The technical holding time criteria for water sanmtes are as follows: 

METALS: 

MERCURY: 

CYANIDE: 

180 days; preserved (with Nitric Acid) to pH < 2 

28 days; preserved (with Nitric Acid) to pH < : 

14 days; cooled@ 4°C ± rc, preserved (with 
Sodium Hydroxide) to pH > 12 

The preservation for soilfsediment samples is maintenance at 4 oc ±. 2 oc until analysis. 

NQD: The technical holding time is based on the date of collection, rather than validated 
time of sample receipt (VTSR), and date of analysis. The metbod maximum holding times 
may differ from the tedJnical holding times. 

D. Evaluation: 

Technical holding times are established by comparing the sampling date(s) on the EPA Sample 
Traff.C Report with the dates of analysis found on FORM 1-JN, and in the laboratory raw 
data (mstrument run logs). Information contained in the complete SOO file should also be 
considered in the determination of holding times. Verify that the analysis dates on the Form 
Is and the raw data/SDG file are identical. Review the SDG narrative to determine if the 
sampiC$ were properly preserved. Jf there is no indication in the SDG narrative or the sample 
records that there was a problem with the samples, then the integrity of samples can be 
assumed to be good. If it is indicated that there were problems with the samples, then the 
integrity of the sample may have been compromised and professional judgement should be 
used to evaluate the effect of the problem on the sample results. 

' 
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Atdon: 

1. If technical holding times and preservation requiremenll are not met. qualify all 
results areater than the Instrument Detec:tion Limit (JDL) 11 estimated (1), and resulll 
less than the IDL 11 estinwed (UJ). 

2. If holdinJ times are exceeded, the reviewer mUll use professional Judeement ID 
determine the reliability of the data and the effects of additional llOriJe on the sample 
results. The expected bias would be low and the reviewer may determine that results 
< IDL are unusable (R). 

3. Due to limited information concerning holding times for soil samples, it is left to the 
discretion of the data reviewer whether ID apply water holding time criteria to soil 
samples. If the data are qualified when water holding time criteria are applied to soU 
samples, it must be clearly documented in the data review narrative. 

4. When the holding times are exceeded, the reviewer should comment in the data 
review narrative on any possible consequences for the analytical results. 

S. If the holding times are grossly exceeded, it should be noted for TPO action. 
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A. 

Jl. CALmRADON 

Review Items: Fonn D-IN (Part A & B), Form XID-IN, preparation logs, calibration 
standard logs, instrument logs, instrument printouts, and raw data. 

B. Objective: 

Method requirements for satisfactory instrument calibration are established to ensure that the 
instrument is capable of producing acceptable quantitative data for the metals and cyanide on 
the Inorganic Target Analyte List (TAL). Initial calibration demonstrates that the instrument 
is capable of acceptable performance at the beginning of the analytical run. Continuing 
calibration verification establishes that the initial calibration is still valid by checking the 
performance of the instrument on a continual basis. 

C. Criteria: 

1. Initial Calibration 

The instruments must be successfully calibrated daily or once every 24 hours, and 
each time the instrument is set up. The calibration date and time are to be included 
the raw data. 

a. Inductively Coupled Plasma (ICP) Analysis 

1) A blank and at least one calibration standard must be used in 
establishing each analytical curve. All measurements must be within 
the instrument linear working range where the interelement corTecno:nJ 
factors are valid. A minimum of two replicate exposures are req111ire~ 
for standardization and all QC and sample analyses. The average 
result of the multiple exposures for the standardization, QC, and 
sample analyses must be used. 

2) The instrumental calibration near the Contract Required Detection 
Limit (CRDL) must be verified for each analyte. An ICP standard 
solution (CRI) shall be prepared at two times the CRDL, or two 
the Instrument Detection Limit (IDL), whichever is greater. The 
shall be analyzed at the beginning and end of each sample analysis 
run, or at a minimum of twice per 8 hour working shift, whichever 
more frequent, but not before Initial Calibration Verification. 

3) The CRI shall be run by ICP for every wavelength used for analvsisi 
except those for AI, Ba, Ca, Fe, Mg, Na, and K. If the results for 
the CRI did not fall within the fixed acceptance limits, the analysis 
should have been terminated, the problem corrected, the 'instrument · 
rec:alibrated, and the new calibration then reverified. 
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b. 

c. 

Graphite Fumaa~ Atomic Absorption Anal)'llJ (GFAA) 

1) 

2) 

3) 

4) 

Calibration standards are to be prepared fresh daily, or eacb time an 
analysis is to be made, and discarded after use. The date and lime of 
standard preparation and analysis are to be recorded in the raw data. 

A blank and at least three calibration standards must be used in 
establishing each analytical curve, with the blank being analyzed first . 
One of the calihration standards must be run at the CRDL. 

The linearity of the analytical curve must be verified near the CRDL 
for Graphite Furnace AA (GFAA). A standard solution (CRA) shall 
be prepared at the CRDL or at the IDL, whichever is Jl'eater. 1be 
CRA shall be analyzed at the beginning of each sample analysis run, 
but not before the Initial Calibration Verification. 

All results and percent recoveries (~R) for the CRA are to be 
reponed on Form U (Part 2)-IN. If the results for the CRA did DOt 
fall within the fixed acceptance limits, the analysis should have been 
terminated, the problem corrected, the instrument recalibrated, and the 
new calibration then reverified. 

Cold Vapor Mercury Analysis 

1) A blank and from five to eight calibration standards (depending on the 
specific method being used) must be employed in establishing the 
analytical curve, with the blank being analyzed first. One of the· 
calibration standards must be at the CRDL. 

2) The linearity of the analytical curve must be verified near the CRDL. 
A standard solution (CRA) shall be prepared at the CRDL or at the 
IDL, whichever is greater. The CRA shall be analyzed at the 
beginning of each sample analysis run, but not before the Initial 
Calibration Verification. 

3) Analysis of the CRA standard for mercury is required for both the 
manual and automated cold vapor methods, and the results and ~R 
are to be reported on Form II(Pan 2)-IN. However, no specific 
acccmtance criteria has been established by the EPA for mercury at 
tbis time. 

~ The calibration curves for the AA metals (and Hg) should possess a 
correlation coefficient of L0.99S, in order to ensure the linearity over the 
calibrated range . 

9 

.i 

·i 

) 



d. Cyanide Analysill 

I) A blank and at least three calibration standards, one of which must be 
at the CRDL, must be used in establishing the analytical curve. 

2) The standard curve must bracket the concentration of tbe samples. 

3) At least one calibration standard (mid-level) must be distilled and 
compared to similar values on the curve to ensure that the distillation 
technique is reliable. The distilled standard must agree within ±15~ 
of the undistilled standard. 

2. Initial and Continuing Ca6bratlon Verification (ICV and CCV) 

The acceptance criteria for the ICV and CCV standards is presented in the following table: 

Analytical Inorganic Low limit High Limit 
Method Species (~ oftrue (~of true 

value) value) 

JCP/AA Metals 90 110 

Cold Vapor AA Mercury 80 120 

Other Cyanide 8S 115 

a. Initial Calibration Verification (ICV) 

I) Immediately after each JCP, AA, and cyanide system has been 
calibrated, the accuracy of the initial calibration must be verified and 
documented for every target analyte by the analysis of an Initial 
Calibration Verification (ICV) solution(s), 

2) If the JCV is not available from EPA, or where a certified solution of an 
analyte is not available from any source, analyses shall be conducted on 
an independent standard at a concentration level other than that used for 
instrument calibration (or the CRJ or CRA), but within the calibratecl 
range. 

3) The ICV solution shall be run at each analytical wavelength used for 
analysis. 

10 
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For cyanide analysis, the ICV standard solution shall be distilled with 
each batcb of samples analyzed. An ICV distilled with a particular let 
of samples must be anal~ only with that sample let. Additionally, fa 
IQUOliUmqR)a the ICV for cyanide can also be used as the Laboratory 
Control Sample (LCS). However, a separate ICV Ia required for d 
~csamDJca. 

b. Continuing Calibration Verlfteation (CCV) 

1) To ensure the accuracy during the course of each analytical run, the 
CCV shall be analyzed and reported for eacb wavelength used for the 
analysis of each analyte. 

2) The CCV standard must be analyzed at a frequency of JO~ or every two 
hours during an analytical run, whichever is more frequent. The CCV 
standard shall. also be analyzed at the beginning of the run and after dle 
last analytiCal sample. 

3) 

4) 

The analyte concentration(s) in the CCV standard(s) shall be different 
than the concentration ~ed for the initial calibration verification (ICV), 
and shall be one of the following solutions at or near the mid-nnp 
levels of the calibration curve: 

a. EPA Solutions. 
b. NJST Standards. 
c. A LabQratory-prepared standard solution (self-prepared 

or comrrtercially available). 

The same CCV standard solution shall be used throughout the analysis 
runs for a case of samples received. 

S) The CCV ~all be analyzed in the same fashion as an actual sample. 
Operations· ~ch as tbe .. number of replicate analysis, the number. atn.d 
duration of the instrum~rit rinses, etc., affect the measured CCV result 
and are not to be applied to the CCV in a greater extent than they are 
applied to the associated analytical samples • 
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a. JCP Analysll 

I) Verify that the instrument was calibrated daily and each time the Instrument was 
set-up, utilizing a blank and at least one calibration standard. 

2) Confirm that the measurements were within the documented linear working 
range, and are the average result of at least two replicate exposures. 

3) Evaluate the reported CRI standard to confirm that it analyzed at the proper 
concentration, frequency, and location within the analytical run sequence. Verify 
that acceptable ~~results were obtained. 

4) Verify that the JCV and CCV standards were analyzed for each analyte at the 
proper frequency and at the appropriate concentration. Verify that acceptable 
~R results were obtained. 

S) Recalculate one or more. of the ICV and CCV "R using the following equation 
and verify that the recalculated value agrees with the laboratory reponed values 
on Form IIA. Dueto possible rounding discrepancies, allow results to fall within 
1 ~ of the contract windows (e.g., for ICP 89-111% ). 

Where: 

$R = f.mmd X 100 
True 

Found = Concentration (in ugiL) of eacl: 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 . 

b. Atomie Absorption (AA) and Cold Vapor Mereury Analysis 

1) Verify the d~ and time the various calibration standards were prepared, and 
their analytical use. 

2) Verify that the instrument was calibrated daily for each analyte. For each tbne 
that the instrument was set-up, confirm that a blank ~d the proper concentratioD 
and number of calibration standards were utilized depending on the actual metbocl. 
employed for the analysis (e.g., for AA a bhmk and at least three standards, and 
for Hg a blank and from five to eight calibration standards, depending on die 
method). Confirm that one of the calibration standards was analyzed at the 
CRDL. 



~::. 
~~~~. 

c. 

3) 

4) 

Evaluate the reponed CRA standard to confirm that it analyzed at the proper 
frequency, concentration, and location within the analytical run sequence. Verify 
that fpr AA CRA analysis, acceptable ~R results were obtained. 

Verify that the JCV and CCV standards were analyzed for eacb analyte at die 
proper frequency and at the appropriate concentration. Verify chat acceptable 
"R results were obtained. 

S) Recalculate one or more of the ICV and CCV "R usinJ the following equation 
and verify that the recalculated value agrees with the laboratory reported valua 
on Form IIA. Due to possible rounding discrepancies, allow resutts to fall within 
1" of the contract windows (e.g., for AA 89-JJ 1 "·and for Hg 79-121 ">· 

"R = .Emm.d. X 100 
True 

Where: Found = Concentration (in 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. 

Cyanide Analysis 

1) Verify that the instrument was calibrated daily and each time the instrument was 
set-up, utilizinJ a blank and at least three calibration standards. Confirm that one 
of the calibration standards was analyzed at the CRDL. 

2) Check the distillation Jog and verify that the mid-level CN standard was distilled 
and analyzed. Verify that the distilled mid-level CN standard agrees within 
±.15" of the undistilled standard. 

3) Verify that the ICV and CCV standards were analyzed at the proper frequency 
and at the appropriate concentrations. Verify that acceptable "R results were 
obtained. 
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E. Action: 

4) Recalculate one or more of the JCV and CCV ~R using the following equation 
and verify that the recalculated value agrees with the laboratory reported values 
on Form IIA. Due to possible rounding discrepancies, allow results to fall within 
1 ~of the contract windows (e.g., for Cyanide 84-116~). 

Where: 

~R = .Emmd X 100 
True 

Found = Concentration (in ug/L) of each analyte measured in 
the analysis of the ICV or CCV solution. 

True = Concentration (in ugiL) of each analyte in the ICV or 
CCV source. 

1. If the minimum number of standards as defined in INORG Section II.B.l. above were 
not used for initial calibration, or if the instrument was not calibrated daily and each time 
the instrument was set up, qualify the data as unusable (R). 

2. If the correlation coefficient is <0.995 (AA and Cold Vapor Hg), qualify results greater 
than the IDL as estimated (J), and results less than the IDL as estimated (UJ). 
Depending on the degree of the deviation from linearity, further qualification of the data 
may be required depending on the professional judgement of the reviewer (e.g, unusable 
data (R)). 

3. If one of the midrange CN standards was not distilled, analyzed, and shown to be in 
agreement with the un-distilled standard, then qualify all associated sample results as 
estimated (J). 

4. If any CRA or CRI standards are outside the listed acceptance criteria: 

a. UtiliZing professional judgement, any potential effects on the data should be 
noted in the data review narrative. 

b. Extreme or repetitive failure should be noted for TPO action. 

c. Professional judgement shall be used to determine if it :s necessary to qualify 
the data for any analyte. 

14 



5. If the ICV or CCV ~R falls outside the acceptance windows, use profasional judJement 
to qualify all associated data. If possible, indicate the bias in the review. The followinJ 
guidelines are recommended: 

a. If the ICV or CCV ~R falls outside the aceeptance windows but within 
the ranges of75·89S or II 1·125~ (CN, 7()..84~ or 116-130~; HJ, 65-
79% or J21·13S%), qualify results > IDL as estimated (J). 

b. If the ICV or CCV ~R is within the range of 111·125~ (CN, 116-
130%; Hg, 121·135%), results < JDL are acceptable. 

c. If the ICV or CCV ~R is 75·89% (CN, 70.84~; Hg, 65-79~). qualify 
results < IDL as estimated (UJ). 

d. If the ICV or CCV %R is <75%, (CN, <70%; Hg, <659'0), qualify 
all positive results as unusable (R). 

e. If the ICVorCCV %R is> 125%, (CN > 130%; Hg > 135%), qualify 
results > IDL as unusable (R); results < JDL are acceptable. 

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

7. . Whenever possible, the potential effects on the reponed data due to exceeding the 
calibration criteria should be noted in the data review narrative. 

8. If calibration criteria are grossly exceeded, the specifics should be noted for TPO action. 

~ For truly critical samples, a further in~epth evaluation of the calibration curve may be 
warranted to determine if additional qualification is necessary. 
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Ill. BLANK$ 

A. Revlew Items: Form l-IN, Form Ill-IN. Form Xfii-IN, Form XIV-IN, pr.!paration logs, 
calibration standard logs, instrument logs, and raw data. 

B. Objective: 

The assessment of blank analysis results is to determine the existence and magnitude of 
contamination resulting from laboratory (or field) activities. The · .riteria for evaluation of blanks 
applies to any blank associated with the samples (e.g., method blanks, calibration blanks, field 
blanlcs, etc.). If problems with ao.x blank exist, all associated data must be carefully evaluated 
to determine whether or not there is an inherent variability in the data, or if the problem is an 
isolated occurrence not affecting other data. 

C. Criteria: 

1. No contaminants should be found in the blank(s). 

2. The initial calibration blank (ICB) is analyzed after the analytical standards, but not 
before analysis of the ICV, during the initial calibration of the instrument. (see INORG 
Section II.C.l. above). 

3. A continuing calibration blank (CCB) must be analyzed at each wavelength used for the 
analysis, immediately after every initial and continuing calibration verification. The CCB 
shall be analyzed at a frequency of 1011 or every two hours during the run, whichever 
is more frequent. The CCB shall be analyzed at the beginning of the run, and after the 
last CCV that was analyzed after the last analytical sample of the run. The CCB result 
(absolute value) must not exceed the CRDL, for each analyte analyzed for. 

4. At least one preparation blank (PB), must be prepared and analyzed for each matrix, witb 
every SDG, or with each batch of samples digested, whichever is more frequent. The 
preparation blank consists of deionized distilled water processed through the appropriate 
sample preparation and analysis procedure. 

S. If any analyte concentration in the PB is above the CRDL, the lowest concentration of 
that analyte in the associated samples must be 10 times the PB concentration. Otherwise, 
all samples associated with that PB with the analyte's concentration Jess than 10 times the 
PB concentration, and above the CRDL, should have been re-digested and re-analyzed 
for that analyte (except for an identified aqueous soil field blank). The sample 
concentration is not to be corrected for the blank value. 

6. If the concentration of the PB for a certain analyte is helow the negative CRDL, then all 
samples reponed below 10 times the CRDL (associated with that analyte in that blank), 
should have been re-digested and re-analyzed. 
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Evaluation: 

1. 

2. 

3. 

Action: 

1. 

2 . 

3. 

Verify that an ICB was analyzed after the calibration, and that the CCB was analyzed at 
the proper frequency and location during the run. PB's were prepared and analyzed as 
appropriate for the SDG (e.g., total number of samples, various types of matrices 
present, number of digestion batches, etc.). 

Review the results reponed on the Blank Summary (Form Ill-IN), as well as the raw data 
(e.g., ICP printouts, strip charts, printer tapes, bench sheets, etc.), for all blanks and 
verify that the results were accurately reported. 

Evaluate all of the associated blanks for the presence of target analytes. 

If the appropriate blanks were not analyzed with the correct frequency, then the data 
reviewer should use professional judgement to determine if the associated sample data 
should be qualified. The reviewer may need to obtain additional information from the 
laboratory. The situation should then be recorded in the review narrative, and noted for 
TPO action. 

Action regarding unsuitable blank results depends on the circumstances and origin of the 
blank. The reviewer should note that in instances where more than one blank is 
associated with a given sample, qualification should be based upon a comparison with the 
associated blank having the highest concentration of a contaminant. The results must mn 
be corrected by subtracting any blank value. 

Some general "technical" review actions are as follows: 

a. 

b. 

c. 

Actions in the case of unusable blank results depends on the circumstances and 
origin of the blank in question. Sample results greater than the IDL but less than 
5 times the amount found in any blank should be qualified as (U). 

Any blank reponed with a negative result whose absolute value is greater than 
the IDL must be carefully evaluated to determine its effect on the sample data. 
The reviewer shall then use professional judgement to asses the data. 

The blank analyses may not involve the same weights, volumes, or dilution 
factors as the associated samples. In particular, soil sample results reported on 
Form I-IN will not be on the same basis (units, dilution) as the calibration blank 
data reported on Form 111-IN. The reviewer may find it easier to work from the 
raw data when applying the SX criteria to soil sample data, or calibration blank 
data. 
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Specific •metiJod• actions .are as follows: 

a. 

b. 

If th' mapitude (absolute value) of the CCB result exceeds the JDL, the result 
shall be reponed ba ug/1.. oo Form JO-IN. otherwise repon u •mL-u•. 

If the absolute value of the CCB result exceeds the CRDL, the analyais should 
have been terminated. This situation should be noted for TP0 action_ aad 
recor~ed in dle data review narrative. The reviewer shall then use professional .. 
judeeinem' to asses the data. 

c. If the absolute value of the concentration of the PB is Jess than or equal to lhe 
CRDL. no correction of the sample results is ptrformed. 

d. If any analyte «'DCelltration in the PB is above the CRDL, the lowell .. 
con~qf ~at an8Jyte ~the associ* .. Jes .must be 10 times 
co~ · otherwise all · 1es. assoeiated with that blank should .. ''·'· .'"''' ..... ', • .. ' ., ' ' "S8lllp' .' ' ' . .,._~·~·"'"" 
beeiftecQI ... ~ ... ,.,_.. · Ttds s._.~ ihould be noted for TPO 
and rec:Oi:4i'd ir(the ·data review narrative. The reviewer shall then use 
profcSsioJW judgoment to asses the data. The sample concentration is not to be 
corrected for the blank value. 

. i 



A. 

B. 

IV. ICP INIERFERENCE CHECK SAMPLE OCS 

Review Items: Form IV -IN, Form XIV -IN, instrument printouts, raw data. 

Objective: 

The JCP Interference Check Sample (ICS) ·verifies the contract laboratory's interelement and 
backp'ound correction factors. 

C. Criteria: 

1. The ICS consists of two solutions: Solution A and Solution AB. Solution A consists of 
the interferents, and solution AB consists of the analytes mixed with the imetferenrs. An 
ICS analysis consists of analyzing both solutions consecutively, starting with solution A, 
for all wavelengths used for eacb analyte reponed by JCP. 

2. An ICS must be run at th-e beginning aud end of each sample analysis run (or a minimum 
of twice per 8 hour working shift), whichever is more frequent. The ICS is m1 to be run 
prior to the initial calibration verification. 

3. Results for the ICP analysis of the ICS solution AB must fall within the control limits of 
± 20~ of the true value for the analytes included in the solution. If true values fur Cbe 
analytes are not supplied with the JCS, the mean shall be determined by initially 
analyzing the ICS at least five times repetitively for the particular analytes. nis mean 
determination shall be made during an analytical run where the results for the previously 
supplied EPA ICS solution met all contract specifications. Additionally, the results of 
this initial mean determination shall be used as the true value until the solution is 
exhausted. 

4. The ICS should be obtained from EPA (EMSL-L V) if available and analyzed according 
to the instructions supplied with the solutions. If the ICS is not available from EPA, thea 
an independent ICS solution shall be prepared with the interferant and analyte 
concentrations at the levels specified in the method. The mean and standard deviation 
of the prepared solution shall be established by initially analyzing the ICS at least five 
times repetitively for each parameter on Form IV-IN. The mean and standard deviation 
shall be reponed in the raw data. 

D. Evaluation: 

1. Verify from the raw data (ICP instrumental printout) that the ICS was analyzed at the 
proper frequency and location during the analytical run. 

2. Evaluate the ICS raw data for results with an absolute value greater than the IDL for 
those analytes which are not present in the ICS solution. 
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3. 

4. 

If an ICS solution J1Q1 oblainecJ from EPA was used, investiaate the raw data for the 
repetitive analyses. Check the calculations of the mean and srandard deviation for 
ICS anaiJtes. 

Recalculate from the raw data one or more of the analyte percent recoveries (~It) 
the followins equation. and verify that the recalculated value asrees with the lab01'81tot1 
reponed values on Form IV-IN. 

ICS .R = Found Solution AB x JOO 
True Solution AB 

Where: 

Found Solution AB = concentration (in ugiL) of each analyte measured in 
analysis of solution AB. · 

True Solution AB = concentration (in ugiL) of each analyte in solution · 

f. For samples with concentrations of AI, Ca. Fe, and Mg wbicb are comparable · 
greater than;~eir respective levels in the Interference Check Sample: 

. ·:' 

a. lfdi~'1CS rerov~ry for an element is > 120~ and the sample results are < 
fiji$ da_fa ~ ~ta'-'le for use. 

b. lfth~·tcs·{eCpvery:for an _.emem is> 120CX, and the sample results are>·· .. 
~uali~.th,e ~e4 data as estimate<~(~). · 

c. 'If the 19.$ r~very for ai,J element faits between SO and 79" and the 
resu~are > JDL, qJlalify·the affected data as esdmated (J). 

d. Jf~p1e results ate < IDL, and_the JCS recoVe.ry for that analyte falls, . 
l~Jt·.~F. of 5();.1!?%~ the JIQssUdlity of false negatives may exist. · ... ' 
~-.for these·s;pnples as estimated·(UJ). 

e . lfltS ~very results for an element fall <SO~. qualify the affected 
up~~ble {k). · ..... 

~ If possi~te~ indj~e the bias for the estimated results in rhe data review Dlr~~ 

· If results• >:-i:JDL. ~~·-Observ~ for elements whicb are not present in the ICS 
the poss.;~ilit}_'Of(;llse .pos'tives eJtists. An :eValQation of the associated ~•n•"'~ ~a.,,.. 
the a«~e«.etemeriiS.~aild be made. For samples with comparable or bighw . 
iitterfer~ and, with;inalyte conCentrations that approximate those levels found . 
res (false pasitives), qualify sample results > IDL as estimated (J) • 



3. 

4. 

If negative results are observed for elements that are not present in the ICS solution, and 
their absolute value is > IDL, the possibility of false negatives in die samples may exist. 
If die absolute value of the negative results is > IDL, an evaluation of the associated 
sample data should be made. For samples with comparable or biJber levels of 
interferents, qualify results for the affected analytes < IDl as estimated (UJ). 

In general, the sample data can be accepted if the concentrations of At, Ca, Fe and M1 
in die sample are found to be less than or equal to their respective concentrations in lhe 
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 mgll, the reviewer should investigate 
the possibility of other interference effects as given in the lCP method. These analyre 
concentration equivalents presented in the method should be considered only as estimated 
~. since the exact value of any analytical system is instrument speeific. Therefore, 
estimate the concentration produced by an interfering element. If the estimate is greater 
than 2X CRDL and also greater than 10" of the reported concentration of the affected 
element, qualify the affected results as estimated (J). 

5. Actions regarding the interpretation and/or the subsequent qualification of ICP data due 
to the ICS analytical results can be extremely complex. The data reviewer should use 
professional judaement to determine the need for the as~iated sample data to be 
qualified. The reviewer may need to bbtaln additional Information from tbe laboratory. 
All interpretive situations should then be recorded in tbe data review narrative. 

6. If the ICS acceptance criteria are grossly exceeded, the specifics should be noted for TPO 
action. 
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V. LABQRAIPBY CONfBOL SAMPLE fLCS) 

Reliew Items: COVER PAGE-IN, Form VD-IN, Form XJJI-JN, Form XIV-IN, preparation 
lop, instrument printouts, raw data. 

Objective: 

1be. Laboratory Control Sample (LCS)' serves as a monitor of the overall performance of each 
step during the analysis, including the sample preparation. 

Criteria: ·:. 

1. 

2. 

,3. 

4. 

Aqueous and solid Laboratory Control Samples shall be analyzed for each analyre .; · 
utiliZing the same sample preparations, analytical methods, and QA/QC procedures as 
employed for the samples. The aqueous LCS solution shall be obtained from EPA. 
However, if the LCS is unavailable from EPA, the Initial Calibration Solutions may be -· 
used. 

One aqueous LCS must be prepared and analyzed for every group of aqueous samples·· 
in an SDG, or with each batch of aqueous samples digested, whichever is more frequent._ · 

All aqueous LCS results must faJI within the control limits of 80-120SR, except for- · .· · 
and Ag which have no fixed control limits. If the ~R for the aqueous LCS falls outsid~ · 
of the faxe4 control limits (except for Ag and Sb), the analyses should have · 
terminated, the problem corrected, and the sample& associated with that LCS redige!ltel1 
and reanalyzed. 

An EPA provided solid LCS shall be prepared and analyzed utilizing each of dat. 
preparation. and analytical procedures applied to the soil/sediment samples received, wi@i·_ · · 
one exception: The percent solids determination is not required for the LCS. If the £1'.1: . 
solid LCS .is not available, other EPA Quality Assurance Check samples or other certified, · 
materials may be used. · 

S. One solid LCS shall be prepared and analyzed for every group of soil/sediment Samples .... · 
in an SDG, or for each batch of samples digested and/or distilled, whichever is lll0re1 

· · 

6. 

frequent. 

All solid LCS results must fall within the control limits established by EPA-EMSIJLV •.. · 
If the results for the solid LCS fall outside of the control limits, the analyses should ·· 
been terminated, the problem corrected, and the samples associated with that 
redigested and reanalyzed • 



i 

o. Evaluation: 

E. 

1. Verify from the COVERPAGE-JN, Form XJJJ-lN, and the raw data that the appropriate 
number of required Laboratory Control Samples were prepared and analyzed for the 
SDG. 

2. Evaluate Form VII-IN and verify that all results, for each analyte, fall within the 
established control limits. 

NG Certain elements have only advisory limits for the LCS. Professional judgement 
should be used when evaluating these elements. 

3. Check the raw data (ICP printouts, strip charts, bench sheets) to verify that the reponed 
percent recoveries (%R) on Form VII-IN were accurately transcribed. Recalculate one 
or more of the reponed recoveries ("R) using the following equation: 

Ad ion: 

LCS"R = 

Where: 

LCS Found x 100 
LCS True 

LCS Found = concentration (in ug/L for aqueous; mglkg for solid) of each analyte 
measured in the analysis of LCS solution. 

La True = concentration (in ug/L for aqueous; mglkg for solid) of each analyte in 
the LCS source. 

If the LCS criteria are not met, then the laboratory performance and method accuracy are in 
question. Professional judgement should be used to determine if the data should be qualified or 
rejected. The following guidance is suggested for qualifying sample data for which the associated 
LCS does not meet the required criteria. 

1. Aqueous LCS: 

a. 

b. 

If the LCS recovery for any analyte falls within the range of 50% - 79% or 
> 120", qualify results > IDL as estimated (J). 

If the results are < IDL and the LCS recovery is greater than 120%, the data 
are acceptable. 
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c. If tbe results are < IDL and the LCS r~ery falls within the range of.:xJ-"7!/'J,rtJ 
qualify the data for the affected analytea as estimated (UJ). 

d. If LCS recovery results are <SO~. qualify the data for these samples 
unusable (R}. 

2. Solid LCS: 

3. 

. a. If the solid LCS recovery for any analyte falls outside the EPA control 
qualify aJI sample results > IDL as estimated {J). 

b. If the LCS results are higher than the control limits, and the sample re51llltl';ad 
< IDL, the dara are acceptable. 

e. If the LCS teJults are lower than the control limits, then qualify all 
results < IDL as estimated (UJ}. 

It should be noted for TPO actjon if a laboratory fails to analyze an LCS with eatb 
or if a laboratory oonsistently fails to generate acceptable LCS recoveries. 

4. Whenever. possible, the potential effects on the data due to out-of-control LCS 
should be noted in the data review narrative. 
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VI. PlJPLICATE SAMPJ& ANAL\'SJS 

Review Items: Form l-IN, Form VI-IN, instrument printouts, raw data. 

Objeaive:· 

Duplicate sample determinations are used to demonstrate acceptable method precision by the 
laboratory at the time of analysis. Duplicate analyses are also performed to generate data in 
order to determine the long-term precision of the analytical method on various matrices. 

Criteria: 

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

2. One duplicate sample must be prepared and analyzed from each group of samples with 
a similar matrix type (e.g., water, soil) and concentration (e.g., low, medium), or for 
each SDG. Duplicates cannot be averaged for reponing on Form l-IN. 

N9lc& Additional duplicate sample analyses may be required through Regional EPA or 
Project Officer request. Alternately, EPA may require that a specific sample be used for 
the duplicate sample analysis. 

3. Duplicate sample analyses are required for percent solids determination. 

4. If two analytical methods are used to obtain the reported values for the same element 
within a SDG (e.g., ICP and GFAA, or a soil and a water method), duplicate samples 
must be run by each method used. 

5. A control limit of± 20% for the Relative Percent Difference (RPD) shall be used for 
original and duplicate sample values greater than or equal to 5x the CRDL. The absolute 
value of the control limit (CRDL) shall be entered in the "Control Limit" column on 
Form VI-IN. 

6. A control limit of± the CRDL shall be used if either the sample or duplicate value is 
less than 5x CRDL. In the case where only ~ result is above the 5x the CRDL level 
and the other is below, the .± the CRDL criteria applies. If both samples values are less 
than the IDL, the RPD is not calculated of Form VI-IN 

N9lc& The control limits as specified above (±20% RPD and ± the CRDL) are method 
requirements for duplicate samples, regardless of the sample matrix type. However, it 
should be noted that laboratory variability arising from the sub-sampling of non
homogeneous soil samples is a common occurrence. Therefore, for technical reYiew 
purposes only, Regional poli~y may allow the use of l.ess restrictive criteria (e.g.,± 
35% RPD, .± 2x the CRDL) to be assessed against duplicate soil samples. 
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D. 

E. 

,!::-· 

i. 
j•, 

Evaluation: 

l. Verify from the COVERPAGE-IN, Form VI-IN, and the raw data that the appropriate 
number of required duplicate sample. were prepared and analyzed for the SDG. 

2. Evaluate Form VI-IN and the raw data ro verify that all duplicate results, for eacb analyte 
and method, fall within the established control limits. 

3. Verify that the field blank was not used for duplicate analy:.is. 

4. Check the raw data and recalculate one or more of the RPD values using the following 
equation to verify that the results have been correctly reported on Form VI-IN. 

Where: 

RPD = 
s = 
D = 

RPD= lS-D! X 100 
(S+D)/2 

Relative Percent Difference 
First Sample Value (original sample) 
Second Sample Value (duplicate) 

Action: 

1. If the appropriate number of duplicate samples were not analyzed for each matrix, with 
the correct frequency, then the data reviewer should use professional judgement to 
determine if the associated sample data should be qualified. The reviewer may need to 
obtain additional information from the laboratory. The situation should then be recorded 
in the data review narrative, and noted for TPO action. 

2. 

3. 

4. 

If the results from a duplicate analysis for a particular analyte fall outside the appropriate 
fixed control windows, qualify the results for that analyte in all associated samples of the 
same matrix as estimated (J). 

It should be noted for TPO action if a laboratory uses a field blank for the duplicate 
sample analysis. All of the other QC data must then be carefully checked, and 
professional judgement exercised by the data reviewer when evaluating the data. 

NB This information must be included on the JRDA form. 

Whenever possible, the potential effects on the data due to out-of-control duplicate 
samples results should be noted in the data review narrative. 
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VII. SElKE SAMPLE ANALYSIS 

Review Items: Form l-IN, Form V-IN (Part A & B), instrument printouts, raw data. 

Obj-ve: 

The spiked sample analysis is designed to provide information about the eft'ecc of each sample 
m~bt :,ol)'·dae sample preparation procedures and the .measurement methodology. If che spike is 

. ad(led ~ th.e sample Jliigr to any distillation steps (cyanide), or before the diJestion (e.J., prior 
tb ~e~~~lti61i of other reagents),· it is then referred· to as a spiked sample, a pre-digestionlpre
diSdJI-i!)n spilce, or a matrix spike. If the spike is··added to the sample aBa: che completion of 
the·4~illation or digestion procedures, it is then referred to as a post-disestionlpost-distillation 
spite~ Qr·.an Wlytical spike. . . . . 

Criteria:. 

l. Samples identified as field blanks Qllnot be used for spiked sample analysis. 

2. · Atleast one spiked sample (pre-distillation/pre-digestion) must be prepared ana analyzed 
: :JrOID': ~ch group of sampJes:'::wlth a si~ilar matrix type {e.J., water, soU) and 

· ·;.:wiiQeiftration··(e.g., low, mediUi\lkot·foreiCIJ SDG • 
. · .. :~ . . ·;- . ' . . 

·. ~ ...... 

3. fen. Flame AA, ICP, and CN ~is, .-W~en the pre-distUJationlpre-digestion spike 
·· reeo"ery fall$ outside Qf theooo .. trollttni~~ahd the sampl~ res1llt does not exceed 4x che 

:::'~"sP.nt~;~~~.;~ post-di.sest~or!l~t-4.,tl11at(M$pike shall be performed for those elemems 
. ': · :thauJ()' tiohneet the speeitied crjtefia. ,. Sp-~'im aliquot of the remaining unspiked sample 

: af~'tbe lndigenous level. or 2i the CRD~ whichever is greater. 

· ·· : .b;; Post~igestion spikes ~ not required for Ag and Hg. Additional spited sample 
· · ~~~ a:nay Qe required throup RegionafEP A or Project Officer request. Alternately, 

, J~PA may require that a specific sample be used for the spiked sample analysis. 

4. tf two: analytical methods are used tO obtain the reponed values for the same element 
'witliiJra SDG (e.g., ICP and GFAA, or a soil and a water method), spiked samples must 
be run by each method used. 

S. The spike percent recovery (9/JR) must be within the established acceptance limits. 
· HoweVer, ·spike recovery Jimi.ts do not apply when sample c:oncentration exc:eeds the 
1pike concentration by a factor of 4 or greater. In such an event, the data shall be 
reponed unflagged even if the percent recovery does not meet the acceptance criteria. 
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6. 
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If the spiked sample anaJy:sis was performed on the same sample that was chosen for the 
duplicate sample analysis, spike calculations shall be performed usina the results of the 
sample designated as the •oriainaJ sample•. The averaae of the duplicate resulrs gog 
be used for the purpose of determining percent recovery. 

NQW The final spike concentrations required for the various target analytes are 
presented in the actual analytical methodologies. 

D. Evaluation~ 

. ··. ·:.. 

t-;, 

1. Verify from the COVERPAGE-IN, Form V-JN, and the raw data that the appropriate 
number of required spiked samples were prepared and analyzed for the SDG. 

2. Verify that the freld blank was not used for the spiked sample analysis. 

3. 

4. 

Evaluate Form V-IN and the raw data to verify that all pre-distillation/pre-digestion 
spiked sample results, for each analyte and method, fall within the established contml 
limits. If not, verify that a post-digestion/post-distillation spike was prepared and 
analyzed (see INORG Sec:tion VII.C.3. above). 

Recalculate from the raw data one or more of the spiked sample percent recoveries (SR) · 
using the foliQwin.s equation, aod verify that the recalculated value agrees with tbe 
laboratory reported values on Form V-IN. 

Where: 

SR = CSSR-SRl X 100 
SA 

SSR = Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

.tmtc& When the sample concentration is Jess than the instrument detection level (IDL) •.. 
use SR=O only for the purposes of calculating the SR. The actual spiked sample 
results, san\ple result$, and ~R (positive or negative) still shall be reported on Form V
IN for ICP, AA, and Cyanide analyses. 

t~ , · ··· Action: 

1. .It should be noted for TPO action if a laboratory uses a field blank for the spiked sample ; 
analysis. All of the other QC data must then be careful., cbeclced, and professional 
judgement exercised by the data reviewer when evaluating the data. 

~ This information must be included on the IRDA repon form. 

28 

.,_. 



2. In the instance where there is more than one spiked sample result per matrix and 
concentration, per analytical method per SDG, if one spiked sample recovery is not 
within contra~ criteria, flag all of the samples of the same matrbt, level, and method in 
the SOO. 

3. If the pre-distillation/pre-digestion spike recovery does not meet criteria, a poll
distillation/post-digestion spike is required for all analytes (except Ag and Hg), and Is 
required for all methods (except furnace). The data from the post-spikes is not to be 
uml to qualify sample results. 

~ This information must be included in the IRDA report form. 

4. If the spike recovery is > 125% and the reponed sample results are < IDL, the data is 
acceptable for use. 

S. If the spike recovery is > 125% or < 75% and the sample results are > IDL, qualify the 
data for these samples as estimated (J). 

6. If the spike recovery falls within the range of 30-74% and the sample results are < IDL, 
qualify the data for these samples as estimated (UJ). 

7. If spike recovery results fall < 30% and the sample results are < IDL, qualify the data 
for these samples as unusable (R). 

8. Whenever possible, the potential effects on the data due to out-of-control SPiked sample 
results should be noted in the data review narrative. 
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VIII. GRAPHITE fl!BNACE ATOMIC ABSQRPTJON QC 

A. Review Items: Form I-IN, Form V-IN, Form VJn-IN, instrumental printouts, raw data. 

ObjectiYe: 

Because of the nature of the Graphite Furnace Atomic Absorption (GF AA) technique, spedal 
analytical procedures are required for the quantitation of samples. The special QAJQC furnace 
procedures are outlin!'d in the method. Duplicate injections and multiple level furnace post 
digestion spikes are used to establish. the precision and accuracy of the individual analytical 
determinations. 

c. Criteria: 

I. 

2. 

3. 

4. 

All GFAA analyses shall fall within the calibration range. In addition, all GFAA 
analyses, except during full Methods of Standard Additions (MSA), require duplicate 
injections. Average concentration values are used for reporting purposes. 

Tbe Furnace Atomic Absorption Analysis Scheme ("MSA Tree") must be followed as 
described in the method. 

A maximum of 10 full sample analyses to a maximum 20 injections may be performed 
between each consecutive cOntinuing calibration verification (CCV) and blank analysis. 

_for sample C()llCentrations greater than the CRDL, the duplicate injection rq.diogs must 
agree within 20~ Relari.Ye Stitndard Deviation (RSD), or Coefficient of Variation (CV). 
otherWise the analytical sample must be rerun once (e.g., at least two additional 
~jec:tions). · 

The post-digestion (analytical) spike concentration must be at 2x the CRDL (except for 
lead which must be at 20 ug/L). This requirement for an analytical spike will include 
the LCS and the Preparation Blank (PB). 

~ The LCS shall be quantitated from the calibration curve and corrective action, if 
needed, snail be takc;p accordingly. MSA is not to be performed on the LCS or the PB, 
regardless of spike recovery results. 

6. The analytical spike of a sample must be run immediately after that sample. 

7. The spike percent recovery must be within the established acceptance limits of tbe 
method, in order for the sample to be quantitated directly from the analytical calibration 
curve. 
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D. 

E. 

8. 

9. 

If the spiked sample's percent recovery is outside of the method acceptance limit criteria, 
quantitation by MSA is then required. 

The correlation coefficient for any MSA analysis shall be greater than or equal to 0.995. 
If the correlation coefficient for a specific MSA is less than 0.995, then that MSA shall 
be repeated at least once prior to reporting. 

Enluatlon: 

1. Review the Furnace AA raw data to verify that the Furnace Atomic Absorption Scheme 
has been followed. 

2. Check the raw data and verify that duplicate injections agree within ±.20% RSD (or CV) 
for sample concentrations reported greater than the CRDL. 

3. Recalculate the spike recovery results for the LCS and/or the PB. Verify that the spike 
recovery results are within the established method acceptance window. 

4. Recalculate from the raw data one or more of the MSA results (if MSA was performed), 
and verify that the recalculated value(s) agrees with the laboratory reported value(s) on 
Form VIII-IN. 

5. Confirm that the MSA spikes have been performed at the appropriate concentration 
levels. 

Action: 

1. If duplicate injections are outside the +20% RSD (or CV) acceptance limit and the 
sample has not been rerun once as required, qualify the associated data as estimated (J). 

2. If the rerun sample results do not agree within +20% RSD (or CV), qualify the data as 
estimated (J). 

3. If the post-digestion spike recovery is: 

a. Less than 40%, qualify results greater than the IDL as estimated (J). 

b. Less than or equal to I 0%, but < 40%, qualify results less than the IDL as· 
estimated (UJ). 

c . Less than 10%, qualify results less than the IDL as unusable (R). 
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7. 

8. 
' 

'· r 

If sample absorbance is <50~ of the post digestion spike absorbance then: 

a. If the furnace post digestion spike recovery is not within the established metbod 
acceptance limits, then qualify the sample results greater than the IDL as 
estimated (J). 

b. lf the furnace post di&estion spike recovery is not within the established method 
acceptance limits, qualify the sample results Jess than the IDL as estimated (UJ). 

If Method of Standard Additions (MSA) is required but has not been done, qualify the 
data as estimated (J). 

If any of the samples run by MSA have not been spiked at the appropriate levels, qualify 
the data as estimated (J). 

If the MSA correlation coefficient is less than 0.995, qualify the data as estimated (J) • 

Whenever possible, the potential effects on the reported data due to out-of-cor:trol spiked 
Prep Blanks, spiked LCS, or MSAs should be noted in the data review narrative. 
Professional judgement shall be exercised by the data reviewer when evaluating the data. 
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IX. ICE SERIAL DIWfiON 

A. Review Items: Form 1-JN, Form IX-IN, instrumental printouts, raw data. 

B. Objedive: 

The serial dilution of samples quantitated by ICP determines whether or not significant physical 
or chemical interferences exist due to sample matrix. 

C. Criteria: 

1. An ICP Serial Dilution analysis must be performed on a sample from eadl aroup of 
samples with a similar matrix type (e.g., water, soil) and concentration (e.g., low, 
medium), or for each Sample Delivery Group (SDG), whiChever is more frequent. 

2. Samples identified as field blanks cannot be used for the ICP serial dilution analysis. 

3. If the analyte concentration is sufficiently high (concentration in the original sample is 
minimally a factor of 50 above the IDL), tbe serial dilution analysis (a 5-fold dilution) 
must then agree within a 10% Difference (%D) of the original determination after 
corredion for dilution. 

D. Evaluation: 

1. Check the raw data and recalculate the %Dusing the following equation. Verify that the 
serial dilution analysis results, and the calculated %D results agree with the values 
reported by the laboratory on Form IX. 

Where: 

%D = .J.I:Sl_ X 100 
I 

I = Initial Sample Result 
S = Serial Dilution Result (Instrument Reading x 5) 

2. Check the raw data for any evidence of negative interference (results from the diluted 
sample which are significantly higher than the original sample), possibly due to high 
levels of dissolved solids in the sample, ionization effects, etc. 

E. Action: 

1. When the required 10% Difference criteria are not met, qualify the associated data as 
estimated (J). 
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2. If evidence of nCJilive interference is found, professional judgement must be used to 
qualify the assoeiated sample data. The potential effects on the repDned data should be 
noted in the data review mll'l'ltlve. 
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X. fl1U DIJPLICATf$ 

· ~ •. · Je"- Items: Form I..JN, lnsttUmentat printouts, raw data. 

Objedive: 

· .· .· ;Fi~d ~plleate samples ~.Y be taken,tnd analyzed as an indication of overall pr~mi4)D>'~-JII 
~- ~) _ · ·: ~~ measure b()lb fltlil and)ab :pr~ision; therefore, the results may have tpOrt 

th~ lab· duplicates which measure ohly lab performance. It is also expected that .......... , ..... 
tesults' will have a areater variance than water matrices due to difficulties 8514XIitecr 
(:OIJecting identical field samples. 

Criteria: 

'tlieJ>e are no "required" review criteria for field duplicate analyses comparmility • 

. ··. · ·Jl ·Evaluation: 

. Samples which are field 4JupUcates should be identified using EPA Sample Traffic KqKJgll 
$ampte field sheets. The revi~et ~lrould compare the results reported for each samtiJie;rl 
. ~culate the Relative Percent Difference (RPO), if appropriate . 

. ·Action; 

·. Any evaluation of the field dupli~es should be provided within the data reviewer's 
·co.mments. 
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XI. Q.\DALL ASSESSMENt 
I. -~' 

·Review Items: Entire data paca,o, data review results, preparation logs, calibration standard 
'' Jogs, instrument lop, instrumental printouts, and raw data. 

B. .. . .pbjedive: 
... 

·:· ~ 

'' 11Je obj~ve is to ensu,re that the reported sample quantitation results are accurate. It II 
appropriate for the data reviewer to make professional Judaements and express concerns, as well 
as to comment on the validity of the overall data for a case. This is particularly appropriare 

· .··. ·. ·. :~~en tb,~ ~e several QC e~terJ• o~t of specification. The addirfve nature of QC factors ouc 
. ·:.:_ohpeeifieation is diftieult'to assess in an objective manner, but the reviewer bas a responsibility 

· ~. ;ro·lnform the user concerning data quality and data limitations in order to assist that user in 
· avoidi~. inappropriate use of the data, while not precluding any consideration of the data at all. 

:;t qual~~ Other than those ~ in this document are neces$1f)' to describe or qualify the data, 
~ ·~:is ~sary to thorouahiY cfocumentlexplain the additional qualifiers used. The data reviewer 

.: WOuld be greatly ~isted iJl this endeavor if the data quality objectives were provided. The COVet 

. · ~ ·form and supplementary documentation must be included with the review. 
?-:·\. .. · 

. c. J · .. -Criteria: 

"-:·:~A~ess the overall quality of the data . 
. ' .... 

·. _geview aU available materials to assess the overall quality of the data. keeping in mind the 
· :'. J~ditive natilre of analytical problems. 

··. __ ;;~~rted analyte concentrations must have been quantitated according to the appropriate analytical 
:~ :'~~ln-od, is listed in the method. 

~ .· ... ~----~~~~-~:;r:: ~ ·. ··:· 
D. ) ·;Jm.luation: 

:_ -~-~:;~ · .. ~ . 

. :.;'ittt raw 4ata should be examined to verify that the correct calculation of the sample results was 
, · -r~rted by~ laboratory. Digestion and distillation Jogs, instrumem printouts, strip charts, etc. 
o''s~~uld be compared to the reported sample results recorded on th·~ Inorganic Forms. 

•'7t· 

'·. 
E~aluate any technical problems not previously addressed. 

Examine the raw data for any anomalies (i.e.. baseline shifts, negative absorbance, 
omissions, legibility, etc.). 

Verify that there are no transcription or reduction errors (e.g., dilutions, percent solids, 
sample weights) on one or more samples. 

Verify that results fall within the linear range of the ICP (Form XIII) and within the 
calibrated range for the non-JCP parameters. 



s. 

6. 

E. Action 

When the laboratory provkle~~ both ICP and furnace results for an anaJyte in a nmple and 
the concentration is > ICP IDL, the raults can assist in identifying quantitation 
problems. 

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

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

2. Write a brief narrative to give the user an indication of the analytical limitations of the 
data. Any inconsistency of the data with the SDG narrative should be noted for TPO 
action. If sufficient information on the intended use and required quality of the data are 
available, the reviewer should include his/her assessment of the useability of the data 
within the given context. 

3. 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 may determine qualification of the data is 
warranted. 
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Associated Samples 

AA 

Calibration Curve 

Case 

CCB 

ccs 

CCV 

CLP 

CRDL 

cv 

BMSLILV 

Field Blank 

QeOnltiOD.Jl( s+qal Tams 

Any sample related to a particular QC analysis. 
For example: 

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

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

Atomic. Absorption 

A plot of absorbance versus concentration of standards 

A finite, usually predetermined number of samples collected ia 
a given time period for a particular site. A Case consists of one 
or more Sample Delivery Groups. 

Continuing Calibration Blank - a deionized water sample run 
every ten samples designed to detect any can}OVer 
contamination. 

Contract Compliance Screening - process i1 which SMO 
inspects analytical data for contractual compliance and provides 
EMSLILV, laboratories, and the Regions with their findings. 

Continuing Calibration Verification- a standard run every ten 
samples designed to test instrument performance. 

Contract Laboratory Program 

Contract Required Detection Limit 

Coefficient of Variation 

Environmental Monitoring System Laboratory/Las Vegas (P.O. 
Box 15027, Las Vegas, Nevada 89114) 

Field blanks are intended to identify contaminants that may have 
been introduced in the field. Examples are trip blanks, travel 
blanks, rinsate blanks, and decontamination blanb. 
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• . : F.ie1d J:lupllcate 

Holdlba Time 

ICB 

ICP 

ICS 

ICV 

Jnitill Calibration 

IRDA 

LCS 

MS 

.MSA·.·· 

· ... :~~ijeltioa Spike 

QAC 

ltPD . 

·ace.· 
RSJ);; 

Serial Dilution 

A d .. pllcate sample generated in the field, not in the laboratory. 

The tiQae from sample eollection to laboratory analysis. 

Initial Callbration Blank. - first blank standard run to eonfirm tbe 
callbQtion ·curve. 

Inductively Coupled Plasma 

Interference Check Sample 

Initial CalibrAtion Verification - first standard run to eonfirm .. · 
calibration c:urve. 

The estibl~ ·of a calibration ~e with the.-~. · 
number ot·~ards and concentratton range. The ealibttdifht 
curve p·Ot&·: absorbance or emission versus eonc:eatraiiOD:--· 
stand,ards~ .· . 

lnorganic.}tegional Data Assessment 

I...abontorj Control Sample - supplied by EPA 

Matf1x s~- introduction of a known Concentration of.~.. . 
· into . a. wij)te. to provide. information about the effec:t ·of .til; ·• 

sarqpte sn~x on the digestion and measurement metbodolo&J~ 

M~od of•Standard Addition 

Tbe:addid,On of a known amouitt of standard after ~estic)j). 
. (Also identified as analytical spike, or spike, for t\Jmiae ., 
analySes.) . 

Quality Assurance Coordinator 

Relat.ive )?ercent Difference 

Regional Sample Control Center 

Relative Standard Deviation 

A sample tun at a specific dilutiOn to determine whether IDJ 
significaJit,dleinicaJ or pbysicaJ interferences exist due tO sample 
matrix effects. (lCP only) 
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S.ampJe Dellvecy Group - defined by one of rhe followina, 
whichever occurs first: 

- case of field samples 

each twenty field samples in a Case 

each 14-day calendar period during which field samples in 
a Case are received, beginning with reeeipt of the tint 
sample in the SDG. · 

Sample Management Office 

Standard Operating Procedure 

Statement of Work 

·Technical Project Officer 
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Region __ 
·· cASJiNO .. _, ________ _.:SITE._.~------------
. . 

. ,LABOMTolY ________ NO.OFSAMPLES/MATRJX. ______ _ 
SDGJ. ·. .. REVIEWER (IF NOT ESD). _______ _ 

_ ··-.SOWM .. _-....,.-. -.,_·.--------
~'$NAME ________ _ 

. . . 

TPO .. i A:(ttJ_ ON ___ FYI 
.· ·:::--·· ----

. . . . . 

CO.tiriONDATB ________ _ 

DATA ASSES$MEJ(f SUMMARY 

·· . : t. HQ~!N,O TIMES 

···:i cA(~6Ns 
_·,:·· .. · . 

.. ,l .. -.l¢.ANKS. 
-~ ·: ·. . ; . . 

. :: 4. lCS · ·• 
··. ·. .· .... · 
. 5. LCS'. 

·.·_ ... \ . :6. DtlltUCATB ANALYSIS 

.· : . '1. l4A11itx SPlKE 

•·· 8. M$A<. 

· .9~ $-~ ·t>IJ;.UTION 

10, SA.I...E ~RlFlCATION 
11. 01Hmt QC 

ICP AA Hg 
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