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INTRODUCTION

This document is designed to offer guidance in laboratory data evaluation and
validation. In some aspects, it is equivalent to a Standard Operating Procedure (SOP). In
other. more subjective areas, oniy general guidance is offered due to the complexities and
uniqueness of data relative to specific sampies. These Guidelines have been updated to
include all requirements in the 7/87 Statement of Work (SOW) for Inorganics, Amendment !
and December 1987 Revisions. '

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 sampie dependent; they specify performance requirements on
matters that should be fully under a laboratory’s control. These specific areas inciude blanks,
calibration standards, calibration verification standards, laboratory control standards, and
interference check standards. In particular, mistakes such as calculation and transcription
errors must be rectified by resubmission of corrected data sheets.

This document is intended for technical review. Some areas of overiap between
technical review and Contract Compliance Screening (CCS) exist; however, determining
contract compliance is not intended to be a goal of these guidelines. It is assumed that the-
CCS is available and can be utilized to assist in the data review procedure. :

At times, there may be an urgent need to use data which do not meet all contract
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 facilitzte tho 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 urgent 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. The overriding
concern of the Agency is to obtain data which are technically valid and legaily defensible.

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 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 attention, as well as general laboratory
performance and any discernible trends in the quality of the data. (This form is not a
repiacement 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 Contract Laboratory Program Quality Assurance
Coordinator (CLP QAC), the Regional Deputy Project Officer (DPO), and the Environmental
Monitoring Systems Laboratory in Las Vegas (EMSL/LV). ) '

It is the responsibility of the data reviewer to notify the Regional DPO concerning
problems and shortcomings with regard to laboratory data. If there is an urgent requirement,
the DPO-may be contacted by telephone to expedite corrective action. It is recommended
that all items for DPO action be presented at one time. In any case, the Inorganic Regional
Data Assessment form must be completed and submitted.

- 0006003
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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 essential information. Background
information on the site is helpful but often this information is very difficult to locate. The
site project officer is the best source for answers or further direction.

CCS is a source of a large 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 sainples which require special attention by the reviewer.
Field blanks, field duplicates, and performance audit samples need to be identified. The
sampling records should provide:

1. Project Officer for site
2. Complete list of sampies with notations on
a) sample matrix
b)  blanks*
c) field duplicates®
d) field spikes®
e) QC audit sample®
f) shipping dates
g) labs involved
* If applicable

The chain-of-custody record includes sample descriptions and date of ‘sampling.
Although sampling date is not addressed by contract requirements, the reviewer must take
into account lag time between sampling and shipping while assessing sampie holding times.

INORGANICS PROCEDURE

The requirements to be checked in validation are listed below. ("CCS” indicates that

the contractual requirements for these items will also be checked by CCS; CCS requirements

are not always the same as the data review criteria.)

L. Holding Times (CCS - Lab holding times only)

00000 %
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I Calibration-

o Initial (CCS)

o Initial and Continuing Calibration Verification (CCS)
III. Blanks (CCS)

IV. ICP Interference Check Sample (CCS)

V. Laboratory Control Sample (CCS)
V1. Duplicate Sample (CCS) -
VII. Matrix Spike Sample (CCS)
VIII. Furnace Atomic Absorption QC (CCS)
IX. ICP Serial Dilution (CCS)
X. Sample Result Verification (CCS - 10%) -
XI. Field Duplicates
Xﬁ. Overall Assessment of Data for a Case
L H_ DI
Objective

The objective is to ascertain the validity of results based on the holding time of the

sample from time of collection to time of analysis.

Note: The holding time is based on the date of collection, rather than verified time
of sample receipt, and date of dxgestxon/dxsullauon It is a technical evaluation rather
than a contractual requirement..

Criteria

Technical requirements for sample holding times have only been established for water -
“matrices. 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 Federal Register, page 43260, issued on October 26, 1984.

MBTALS: 6 months; preserved to pH < 2
MERCURY: 28 days; preserved to pH < 2
CYANIDE: 14 days; preserved to pl-_{ > 12

00000

3 _ 7/88



7601

Evaluation Procedure

Actual holding times are established by comparing the sampling date on the EPA
Sample Traffic Report with the dates of analysis found in the laboratory raw data
(digestion logs and instrument run logs). Examine the digestion and/or dxsullatxon
logs to determine if sampies were preserved at the proper pH.

" Analyte Holding Time (Days) = Analysis Date - Sampling Date

Action

1. If 40 CFR 136 criteria for holding times and preservation are not met, qualify
all resuits > Instrument Detection Limit (IDL) as estimated (J) and resuits
< IDL as estimated (UJ).

2. If holding timés are exceeded, the reviewer must use professional judgment to
determine the reliability of the data and the effects of additional storage on
the sample results. The expected bias would be low and the reviewer may
determine that resuits < 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 to apply water holding time
criteria to soil sampies. If the data are qualified when water holding time
criteria are applied to soil samples, it must be clearly documented in the
review.

1. CALIBRATION

Objective

Compliance requirements for satisfactory instrument calibration are established to
ensure that the instrument is capable of producing acceptable quantitative data.
Initial calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of the analysis run, and continuing calibration
verification documents that the initial calibration is still valid.

Criteria
1. Initial Calibration \

Instruments must be calibrated daily and each time the instrument is set up.

a. ICP Analysis

A blank and at leést one standard must be used in establishing the
analytical curve.

b. Atomic Absorption Analysis (AA)

1) A blank and at least three standards, one of which must be at the
Contract Required Detection Limit (CRDL) must be used in
establishing the analytical curve.

OGGQGS
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2) The correlation coefficient must be 20.993.

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

c. Mercury Analysis
1) A blank and at least four standards must be used in establishing
the anaiytical curve.
2) The correlation coefficient must be >0.995.
d.  Cyanide Analysis
1) A blank and at least three standards must be used in establishing
the analytical curve. ,
2) A midrange standard must be distilled.

3) A correlation coefficient >0.995 is required for photometric

determination. _ -
2. Initial and Continuing Calibration Verification (ICV and CCV) _
a. Analysis results irxust fall within the control limits of 90 -110 percent
Recovery (%R) of the true value for ail analytes except mercury and
cyanide.
b. Analysis resuits for mercury must fall within the control limits of 80-
120%R.
c. Analysis 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 instrument

was set up using the correct number of standards and blank.

2. Verify that the correlation coefficient is >0.995

3. Check the distiilation log and verify that the midrange CN standard was
distilled.

4, Recalculate one or more of the ICV and CCV %R per type of analysis (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 discrepancies, ailow results to fall within 1% of the contract windows
(e.g., 89-111%)."

%R = Found x 100
True

Where,

Found = concentration (in ug/L) of each analyte measured in the analysis of
the ICV or CCYV solution

OOOOO'E’ 7/88
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True = concentratioh (in ug/L) of each analyte in the ICV or CCV source

Action

l. If the minimum number of standards as defined in section B .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, qualify results > IDL as estimated (J),
and results < IDL as estimated (UJ).

Note: For critical sampies, further evaluation of the calibration curve may be
warranted to determine if qualification is necessary.

3. If the midrange CN standard was not distilled, qualify all associated resuits as
estimated (J).

4. If the ICV or CCV %R falls outside the acceptance windows, use professionsai
judgment to qualify all associated data. If possible, indicate the bias in the
review, The following guidelines are recommended:

a.

Objective

If the ICV or CCV %R falls outside the acceptance windows but within
the ranges of 75-89% or 111-125% (CN, 70-84% or 116-130%; Hg, 65-
79% or 121-135%), qualify resuits > IDL as estimated (J).

If the ICV or CCV %R is within the range of 111-125% (CN, 116-130%;
Hg, 121-135%), resuits < IDL are acceptable. '

If the ICV or CCV %R is 75-89% (CN, 70-84%; Hg, 65-7996). qualify
results < IDL as estimated (UJ)._

If the ICY or CCV %R is <75%, (CN, <70%; Hg, <65%), qualify ail
posi;ive resuits as unusable (R). '

If the ICV or CCV %R is >125%, (CN >130%; Hg >135%), qualify resuits
> IDL as unusable (R); resuits < IDL are acceptable. '

I BLANKS

The assessment of blank analysis resuits is to determine the existence and magnitude
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 carefully 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. = .

Criteria

No contaminants should be in the blank(s).

000008
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Evaluation Procedures

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

Action

Action in the case of unsuitable blank results depends on the circumstances and origin
of the blank. Sample resuits > IDL but <5 times the amount in any blank should be
qualified as (U)."

Any blank with a negative result whose absolute value is > IDL must be carefully
evaluated to determine its effect on the sample data.

Note: The blank analyses may not involve the same weights, volumes, or dilution
factors as the associated samples. In particular, soil sampie results reported on Form I
will not be on the same basis (units, dilution) as the calibration blank data reported on
Form III. The reviewer may find it easier to work from the raw data when applymg
5X criteria to soil sampie data/calibration blank data.

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 resuits must not be corrected by
subtracting any blank value.

IV. I INTERFERE MPL

Objective

The ICP Interference Check Sample verifies the contract laboratory’s interelement and
background correction factors.

-

Criteria

I _An ICS must be run at the beginning and end of each sample analysis run (or
a minimum of twice per 8 hour working shift, whichever is more frequent).

2. Resuits for the ICS solution AB analysis must ‘fall within the control limits of
+ 20% of the true value.

Evaluation Procedure
1. Recaiculate from the raw data (ICP printout) one or more of the recoveries

using the following equation (%R) and verify that the recalculated value agrees
with the laboratory reported values on Form IV.

ICS %R = Found Solution AB , 00
True Solution AB

000009
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Where,

Found Solution AB = concentration (in ug/L) of each analyte measured in
the analysis of solution AB :

True Solution AB = concentration (in ug/L) of each analyte in solution AB

Check ICS raw data for resuits with an absolute value > IDL for those analytes
which are not present in the.ICS solution.

For samples with concentrations of Al, Ca, Fe, and Mg which are comparable
to or greater than their respective lgvels in. the Interference Check Sample:

a. If the ICS recovery for an element is >120% and the sample resuits are -
< IDL, this data is acceptable for use.

b. If the ICS recovery for an eiement is >120% and the sample results are
> IDL, qualify the affected data as estimated (J). —
c. If the ICS recovery for an element falls between 50 and 79% and the

sample resuits are > IDL, qualify the affected data as estimated (J).

d. If sample results are < IDL, and the ICS recovery for that analyte falls

within the range of 50-79%, the possibility of false nsgatives may
exist. Qualify the data for these samples as atimated (Ul).

e. If ICS recovery resuits for an element fall <50% qualey the affected
data as unusable (R).

Note: If possible, indicate the bias for the estimated resuits in the review.

If resuits > IDL are observed for elements which are not present in the EPA
provided ICS solution, the possibility of false positives exists. An evaluation
of the associated sample data for the affected elements shouid be made. For
samples with comparable or higher levels of interferents and with analyte
concentrations that approximate those levels found in the ICS (false positives),
qualify sample resuits > IDL as estimated (J).

If negative resuits are observed for elements that are not present in the EPA
ICS solutions, and their absolute value is > IDL, the possibility of false
negatives in the samples may exist. If the absolute vaiue of‘ the negative
resuits is > IDL, an evaluation of the associated sample data shouid be made.
For samples with comparable or higher leveis of interferents, qualify resuits
for the affected analytes < IDL as estimated (UJ).

In general, the sample data can be accepted if the concentrations 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-22 of the 7/87 SOW.
These analyte concentration equivalents presented in the Table should be
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considered only as estimated values, since the exact value of any anaiytical
system is instrument specific. Therefore, estimate the concentration produced
by an interfering element. If the estimate is >2X CRDL and also greater than

10% of the reported concentration of the affected element, qualify the
affected resuits as estimated (J). ' :

V. LABORATORY CONTROL SAMPLE (LCS)
Objective

The laboratory control sampie serves as a monitor of the overall periormance of all -
steps in the analysis, inciuding the sample preparation.

Criteria

1. All aqueous LCS resuits must fall .within the control limits of 80-120%R,
except Sb and Ag which have no coatrol limits. 137/£-/2-

2. All solid LCS results.must fall within the control limits established by the
EPA. This_informatibn is available from EMSL/LY. 127/~ ~—

Evaluation Procedure

1. Review Form VII and verify that resuits fall within the controi limits.

2. ClLeck the raw data (ICP printout, strip charts, bench sheets) to verify the:
reported recoveries on Form VII. Recalculate one or more of the recoveries

(%R) using the following equation:

LCS %R = LES Found
S %R LCS True x 100

Where,

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

LCS True = conceatration (in ug/L for aqueous; fng/kg for solid) of each
analyte in the LCS source

Action
1. Aqueous LCS

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

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

c. If results are < IDL and the LCS recovery falls within the range of 50-
79%, qualify the data for the affected analytes as estimated (UJ).

9 ocogo1L
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d. If LCS recovery results are <50%, qualify the data for these samples as
unusable (R).
2. Solid LCS
a. If the solid LCS récovery for any analyte falls outside the EPA control

limits, qualify all sample resuits > IDL as estimated (J).

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

c. If the LCS resuits are lower than the control limits, qualify all sample
results < IDL as estimated (UJ).

VI. DUPLICATE SAMPLE ANALYSIS

A. Objective

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

B. Criteria
1. Samples identified as field blanks cannot be used for duplicate sample analysis.
2. A control limit of + 20% (35% for soil) for the Relative Percent Difference

(RPD) shall be used for sample values >5X CRDL.
3. A control limit of +CRDL (22X CRDL for soil) shall be used for sample
. values <5X CRDL, including the case when only one of the duplicate sample
" values is <5X CRDL. :
C. Evaluation Procedure

1. Review Form VI and verify that results fall within the control limits.

2. - Check the raw data and recalculate one or more RPD using the following
equation to verify that resuits have been correctly reported on Form VI.

- a AS-Di
RPD (S+D)/2 x 100

Where,

S = First Sample Value (original)
D = Second Sample Value (duplicate)

3. . Verify that the field blank was not used for duplicate analysis.
D. Action
1. If duplicate analysis results for a particular analyte fall outside the appropriate

control windows, qualify the results for that analyte in all associated samples
of the same matrix as estimated (J).

10 00G01%< ;4
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2. If the field blank was used for duplicate analysis, all other QC data must be
carefully checked and professional judgment exercised when evaluating the
data.

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

VII. MATRIX SPIKE SAMPLE ANALYSIS
Objective

The matrix spike sample analysis provides information about the effect of each sample
matrix on the digestion and measurement methodology.

Criteria
I. Samples identified as field blanks cannot be used for spiked sample analysis.
2. 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.

Evaiuation Procedure
1. Review Form V and verify that results fall within the specified limits.

2. Check raw data and recaliculate one or more %R using the following equation
to verify that results were correctly reported on Form V. ‘

%R = (SSR=SR) , j00

SA
Where,
SSR = Spiked Sample Resuit
SR = Sample Resuit
SA = Spike Added

3. Verify that the field blank was not used for spike analysis.

Action

1. If the spike recovery is >125% and the reported sample results dre < IDL, the
data is acceptable for use.

2. It' the spike recovery is >125% or <75% and the sample resuits are > IDL,
qualify the data for these samples as estimated (J).

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

4. If spike recovery results fall <30% and the sample results are < IDL, qualify
the data for these samples as unusable (R).
0006043
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5. If the field blank was used for matrix spike analysis, all other QC data must
be carefully checked and professional judgment exercised when evaluating 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 spike is required for ail methods except furnace, but this data is not used to

qualify sample resuits. However, this information must be included in the IRDA
report. '

. RNACE ATOMIC ABSOR N

Objective

Duplicate injections and furnace post digestion spikes establish the precision and
accuracy of the individual analytical determinatioas.

Criteria

1. For sample concentrations > CRDL, duplicate injections must agree within
+20% Relative Standard Deviation (RSD), (or Coefficient of Variation (CV)),
otherwise the sample must be rerun once (at least two additional injections).

2. Spike recovery must be >85% and <115%.

3. The Furnace Atomic Absorption Scheme must be followed as described in the
'7/87 SOW, p. E-15.

I-:valuation' Procedure

1. Check raw data to verify that duplicate injections agree within +20% RSD (or
CYV) for sample concentrations > CRDL.

2. Review Furnace AA raw data to venfy that the Furnace Atomic Absorption
Scheme has been followed.

Action

1. If duplicate injections are outside the +20% RSD (or CV) limits and the sample
has not been rerun once as required, qualify the 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 <40%, qualify results > IDL as estimated
(J).
4. If the post digestion spike recovery is >10%, but <40% qualify results < IDL
as estimated (UJ).
5. If the post digestion spike recovery is <10%, qualify results < IDL as unusable
(R).
0000414
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6. If sample absorbance is <50% of the post digestion spike absorbance then:
a. If the furnace post digestion spike recovery is not within 85-115%,
qualify the sample resuits > IDL as estimated (J).

b. If the furnace post digestion spike recovery is not within 85-115%,
qualify the sample resuits < IDL as estimated (UJ).

7. If Method of Standard Additions (MSA) is required but has not been done,
qualify the data as estimated (J).
8. If any of the samples run by MSA have not been spiked at the appropriate
levels, qualify the data as estimated (J). :
9. If the MSA correlation coefficient is <0.995, qualify the data as estimated (J).
IX. ICP SERIAL DILUTI
Objective

—

The serial dilution determines whether significant phyncal or chemical interferences
exist due to sample matrix.

Criteria

If the analyte concentration is sufficiently high (concentration in the original sample
is minimally a factor of 50 above the IDL), an analysis of a 5-fold dilution must
agree within 10% Difference (%D) of the original resuits.

Evaluation Procedures

1. Check the raw data and recalculate the %D using the following equation to
verify that the dilution analysis results agree with resuits reported on Form IX.

%D = ll'-lﬂ x 100

Where,

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

2. Check the raw data for evidence of negative interference, i.e., ‘results of the
diluted sample are significantly higher than the original sampie.

Action
1. When criteria are not met, qualify the associated data as estimated (J).
2. If evidence of negative interference is found, use professional judgment to

qualify the data.

000015
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X. SAMPLE RESULT VERIFICATION

" Objective

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

-Analyte quantitation must be calculated according to the appropriate SOW.

Evaluation Procedures

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

1. Examine the raw data for any anomalies (i.e., baseline shifts, negative
absorbances, omissions, legibility, ete.). :

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

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

4, Verify that sample results are >5X ICP IDI., i ICP analysxs resuits are used
for As, T1, Se, or Pb.

Note: When the laboratory provides both ICP and furnace results for an analyte in a
sample and the concentration is > ICP IDL, the results can assist in identifying
quantitation problems.

Action

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.

X1. FIELD DUPLICATE

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 resuits
may have more variability than lab duplicates which measure only lab performance.
It is also expected that soil duplicate resuits will have a greater variance than water
matrices due to difficulties associated with collecting identical field samples.

Criteria

There are no review criteria for field duplicate analyses comparability.

000016
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C. Evaluation Procedures

Samples which are field duplicates should be identified using EPA Sample Traffic
Reports or sample field sheets. The reviewer should compare the resuits reported for
each sampie and calculate the Relative Percent Difference (RPD), if appropriate.

D. Action

Any evaluation of the field duplicates should be provided with the reviewer's
comments.

XII. QVERALL 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 overail 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 specification is difficuit 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 use of the data, while not preciuding any
consideration of the data at all. If qualifiers other than those used in this document are
necessary to describe or qualify the data, it is necessary to thoroughly document/explain the
additional qualifiers used. The data reviewer wouid be greatly assisted in this endeavor if the
data quality objectives were provided. The cover form and supplementary documentation
must be included with the review.

0060417
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GLOSSARY A
Data Qualifier Definitions

For the purposes of this document the following code letters and associated definitions are
provided.

U - The material was analyzed for, but was not detected above the level of the
associated value. The associated value is either the sample quantitation limit
or the sample detection limit.

J - The associated value is an estimated quantity.
R - The data are unusable. (Note: Analyte may or may not be present.)
UJ - The material was analyzed for, but was not detected. The associated value is

an estimate and may be inaccurate or imprecise.

—

000018
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. GLOSSARY B

Additional Terms

Associated Sampies

AA

Calibration Curve

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 samples
digested/distilled of the same matrix.

Atomic Absorption

A plot of absorbance versus concentration of
standards

Case ‘A finite, usually predetermined number of samptes
collected in a given time period for a particular site.
A Case consists of one or more Sampie Delivery
Groups.

CCB Continuing Calibration Blank - a deionized water
sample run every ten samples designed to detect any
carryover contamination.

CCs Contract Compliance Screening - process in which
SMO inspects analytical data for contractual
compliance and provides EMSL/LYV, laboratories, and
the Regions with their findings.

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

CLP Contract Laboratory Program

CRDL Contract Required Detection Limit

cv Coefficient of Variation

DPO Deputy Project Officer

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

' Field Blank 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 blanks.
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Field Duplicate
Holding Time
ICB

ICP
ICS

ICY

Initial Calibration

IRDA

LCS

MSA

Post digestion Spike

QAC
RPD
RSCC
RSD

Serial Dilution

—
-—

» 9601

A duplicate sample generated in the field, not in the
laboratory.

The time from sample coilection to laboratory
analysis.

Initial Calibration Blank - first blank standard run to
confirm the calibration curve.

Inductively Coupled Plasma
Interference Check Sampie

Initial Calibration Verification - 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 versus concentration oOf
standards.

Inorganic Regional Data Assessment

Laboratory Control Sample - supplied by EPA
Matrix Spike - introduction of 2 known concentration
of analyte into a sample to provide information about
the effect of the sampie matrix on the digestion and
measurement methodology.

Method of Standard Addition

The addition of a known amount of standard after
digestion. (Also i1dentified as analytical spike,
or spike, for furnace analyses.)

Quality Assurance Coordinator

Relative Percent Difference

Regional Sample Control Center

Relative Standard Deviation

A sample run at a specific dilution to determine
whether any significant chemical or physical

interferences exist due to sample matrix effects.
(ICP only)
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SDG

sorp
sow
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Sample Delivery Group - defined by one of the
following, whichever occurs first

- case of field samples
- each twenty field sampies in a Case
- each l4-day calendar period during which
field samples in a Case are received,
beginning with receipt of the first sample
in the SDG.
Sample Management Office
Standard Operating Procedure

Statement of Work

0000<1
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SDG

SMO
SOp
sow

» Y601
Sample Delivery Group - defined by one of the
following, whichever occurs first
- case of field samples
- each twenty field samples in a Case
- each l4-day calendar period during which
field samples in a Case are received,
beginning with receipt of the first sample
in the SDG.
Sample Management Office
Standard Operating Procedure

Statement of Work

0000<<
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Region
INORGANIC REGIONAL DATA ASSESSMENT
CASE NO. SITE
LABORATORY NO. OF SAMPLES/
MATRIX
SDG# REVIEWER (IF NOT ESD)
SOW# REVIEWER'S NAME
DPO: ACTION FYI COMPLETION DATE
DATA ASSESSMENT SUMMARY
ICP AA Hg CYANIDE
1. HOLDING TIMES
2. CALIBRATIO.NS
3. BLANKS —_
4, ICS
5. LCS
6. DUPLICATE ANALYSIS
7. MATRIX SPIKE
8. MSA
9. SERIAL DILUTION

10. SAMPLE VERIFICATION
1. OTHER QC
12. OVERALL ASSESSMENT

7601

O = Data had no problems/or qualified due to minor problems.

M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data,

ACTION ITEMS

AREAS OF CONCERN:

NOTABLE PERFORMANCE:
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-

The Laboratory Data Validation Functional Guidelines for
Evaluating Inorganics Analyses (June 1988 revision) have been
modified for use within Region I. The modifications were performed
to delineate regionally required actions that were not specified in
the June 1988 revision. Formats and procedures relating to
information transfer within Region I have also been incorporated. By
presenting additional guidance, this document will assist the
reviewer in using professional judgement to make more informed
decisions and in better serving the needs of the data users.
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SCOPE OF THE CONTRACT LABORATORY PROGRAM
ROUTINE ANALYTICAL SERVICES

Samples from hazardous waste sites are generally unpredictable,
and may contain high concentrations of contaminants, complex mixtures
of contaminants, and constituents that interfere with the analytical
method. The Routine Analytical Services (RAS) Statement of Work
(SOW) for the Contract Laboratory Program (CLP) is a contractual
step-by-step method intended to obtain characterization of the
contaminants present at the highest concentration and identification
of samples that may need special methods for proper analysis. The
CLP SOW requires a substantial amount of quality control and complete
documentation of all steps employed during the analysis. This
information is necessary for a reliable validation process, and is
essential for litigation.

A major driving force of the CLP is to provide routine analysis
of a large number of samples. For the majority of samples, valid,
usable data are obtained. For those difficult samples, however, CLP
provides sufficient documentation to indicate the nature of the
problem. CLP Special Analytical Services (SAS) can then be employed
to target the analysis problem. The risk of obtaining unusable data
is highest when little site information is known or when interferen-
ces are present. EPA recognizes that the quality of the analytical
results obtained by the same method may not be consistent for all
samples.

As presented in this document, the reviewer assumes that the
precision and accuracy of the CLP meets or exceeds the Data Quality
Objectives (DQOs) for the sampling event. It is beyond the scope of
this document to compare site-specific DQOs to the data quality
obtained. However, the DQO Summary Form enclosed with each data
package should enable the data reviewer to assess site-specific data
usability for particular data sets.

Summary

1. The CLP analyzes large numbers of potentially complex environ-
mental samples.

2. The SOW requires that analysis be attempted via a rigid proto-
col. Under normal circumstances, proper analysis is achieved.
When complex or difficult samples are analyzed, the SOW focuses
the laboratory's effort on the constituents present at the
highest concentrations. For these samples, the SOW does not
require that minimum detection limits be achieved.

3. The SOW requires a substantial amount of quality control and
documentation as part of the analysis.

4. The required documentation permits full-scale data review by
EPA. ‘
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ROLE OF THE REVIEWER

Upon completion.of analysis, the CLP laboratory sends a repli-
cate data package to each of the following: the Region requesting
 the analysis, EPA's Sample Management Office (SMO), and the Environ-
mental Monitoring Systems Laboratory (EMSL-LV). It is SMO's respon-
sibility to determine whether the laboratory was contractually
compliant with the SOW through Contract Compliance Screening (CCS) as
part of the government's right of inspection. On the other hand, the
Regional data reviewer takes the results from the Statement of Work
(SOW) analysis, receives input from the user as to objectives of the
sampling effort, and attempts to determine if the data meet the
user's needs. The driving force for Regional data validation is that
contractually compliant data are not always technically useful and
that contractually non-compliant data are sometimes very useful.

Throughout this document, data validation criteria are discussed
from four perspectives: technical objective of the criteria, the
criteria itself, evaluation of the criteria, and actions resulting
from the review. Once the entire data set has been reviewed, a
narrative report indicating the data quality and identifying specific
problem areas is written for the user.

Summary

Data review requires that four objectives be simultaneously con-
sidered:

1. To assess and summarize the quality and reliability of
CLP data for the user (usability);

2. To document (for the historical record of the site)
factors affecting usability:

a., discrepancies: in the data,

b. poor laboratory practice -not regulated in the SOW,
and

c. siteflocatiods which are difficult to analyze::

_3.' To assist regional DPOs in monitoring CLP laboratory
performance and maintaining good lab practices; and

4. To provide program personnel with information concerning. -

the effectiveness of SOW methods and the CLP,- and to
identify problems requiring resolution by headquarters.
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vii



~ 9601
LABORATORY DATA VALIDATION
FONCTIONAL GUIDELINES FOR EVALUATING INORGANICS ANALYSES

1.0 INTRODUCTION

This document is designed to offer guidance in laboratory data
evaluation and validation. In some aspects, it is equivalent to a
Standard Operating Procedure (SOP). In other, more subjective areas,
only general quidance 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 7/87 Statement
of Work (SOW) for Inorganics. )

Those areas where specific SOPs are possible are primarily areas
in which definitive performance requirements are established. These
areas also correspond to specific requirements in Agency contracts
and these requirements are concerned with specifications that are not
sample dependent; they specify performance requirements on matters
that should be fully under a laboratory's control. These specific
areas include blanks, calibration standards, performance evaluation
standard materials, and tuning. In particular, mistakes such as
calculation and transcription errors must be rectified by
resubmission of corrected data sheets.

This document is intended to provide guidance for technical data
review. Some areas of overlap exist between technical review and
Contract Compliance Screening (CCS); however, contract compliance is
not intended to be a goal of these quidelines. It is assumed that
the CCS is available and can be utilized to assist in the data review
procedure. ’

Some requirements are not identical for every Case or batch of
samples. Requirements for frequency of Quality Control (QC) actions
are dependent on the number of samples, sample preparation technique,
time of analysis, etc. Specific Case requirements and the impact of
non-conformance must be addressed on a case by case basis; no '
specific guidance is provided.

At times, there may be an urgent need to use data which do not
meet all contract 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 re-run or submit data even if the previously
submitted data have been utilized due to urgent 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
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sample itself limits the attainment of specifications, appropriate
allowances must be made. The overriding concern of the Agency is to
obtain data which are technically valid and legally defensible.

All data reviews must have, as a cover sheet, the inorganic
regional data assessment (IRDA) form (see Appendix D, Figure 9). 1If
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 attention, as well as general laboratory
performance and any discernible trends 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 with a Case. The form and any
attachments must be submitted to the Contract Laboratory Program
Quality Assurance Officer (CLP QAO), the Regional Deputy Project
Officer (DPO), and the Environmental Monitoring Systems Laboratory in
Las Vegas (EMSL/LV).

It is the responsibility of the data reviewer to notify the
Regional DPQ concerning problems and shortcomings with regard to
laboratory data in writing. If there is an urgent requirement, the
DPO may be contacted by telephone to expedite corrective action. It
is recommended that all items regarding a specific case needing DPO
action be presented at one time. In any case, the inorganic regional
data -assessment form must be completed and submitted.

1.1 Overview of the Data Review Process

In Region I, the CLP DPO provides all data validation training
and oversight of contractor work. The DPO approves data reviewer
qualifications, presents workshops to teach step-by-step data
validation and to introduce new regional guidelines and procedures,
. and audits data validation packages for technical content, format,
and accuracy. , ' ,

Appendix D, Figures 1 and 2 illustrate the normal flow of the
data review process. Sources of information are noted, as well as
communication channels and key decision points in the review process.

1.2 Information Available to the Reviewer

1.2.1 The Data Package

A. Objective

The CLP data package is designed to provide all
necessary documentation to verify compliance to the
Statement of Work (SOW) and to enable verification of
the accuracy and reliability of the reported results.
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B. Requirements

Items examined during CCS and contractual quality
control requirements are presented in Appendix A and B
of this document, respectively. A list of the required
deliverables is contained in the SOW.

C. Evaluation Procedure

Procedures for the evaluation of specific deliverables
are referenced in Sections 3 of this document.

D. Action

When contract-required information necessary for data
validation is missing from the data package, the
reviewer should call the laboratory and request the
omitted data according to the procedure referenced in
Section 1.3. Only authorized regional personnel may
contact the laboratory.

1.2.2 Information Supplied by the Sampling Team

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 for the analysis are essential information.
Additional useful information includes the types of waste disposal,
the overall purpose and goals of the sampling investigation, sample
locations/descriptions (particularly identification of any residen-
tial wells within the sample set), and knowledge of any positive '
results from prior on-site sampling efforts. Background information
on the site is very helpful and an effort should be made to obtain
these data. The EPA site project officer or contractor site project
manager are the best sources for answers or further direction.

1.2.2.1 Field QA/QC Samples

A. Objective
Field QA/QC samples, such as trip blanks, equipment
blanks, and field duplicates, enable data reviewers to
evaluate sampling conditions, techniques, and preci-
sion.

B. At a minimum, equipment blanks and duplicates must be
included at a frequency of five percent.

C. Evaluation Procedure
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The reviewer should evaluate the contamination found in
the blanks as part of the lab method blank review, and
the field duplicate precision concurrent with lab
duplicate precision evaluation.

Action

1. If the laboratory has not provided results for any
of the samples that were shipped, the reviewer
should check the case narrative for a possible
explanation (broken sample, insufficient sample for
re-analysis, etc.). If no explanation is found,
the RSCC should be contacted to further investigate
and resolve the issue.

2. The sampler should be called if any of the follow-
ing problems are noted:

a. -equipment blanks or field duplicates not
identified; and

b. anomalies such as traffic report numbers listed
twice, etc.

1.2.2.2 Sample Descriptions

A.

B.

C.

Objective

Sample descriptions/locations are necessary information
for preparing the data summary tables and for the
evaluation of holding times (see Section 3.2). (In
addition, sample descriptions are useful as supplemen-
tary information for the consideration and discussion
of matrix problems and chemical constituents identified
in particular samples.)

Requirements

Copies of the traffic reports (see Appendix D, Figure
3) are mandatory deliverables in the laboratory data
package. In addition, a copy of the chain-of-custody
form (COC) (see Appendix D, Figure 4) may be provided
in the data package or may be available to the reviewer
from the sampling team. Both forms contain the date of
sampling as well as the sampling locations.

Evaluation Procedure

‘

Traffic reports and the COC form must be compared for
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consistency with respect to the designation of gquality
control samples (blanks and field duplicates) and the
1dent1f1catlon numbers for field samples.

D. Action

l. If discrepancies are identified, the sampler should
be contacted for resolution.

2. 1If information is illegible (sample descriptions or
sampling date), the sampler should also be contacted
to provide a legible copy of this information.

3. If traffic reports are missing, the laboratory
should be contacted for this required deliverable.

1.2.3 Laborétory Contract Compliance Screening (CCS)

A. Objective

CCS provides a rapid, high volume assessment of
deliverables for technical compliance to contract.
requirements. The primary application is to enable a
determination of payment recommendation. Because of
this direct link to payment, CCS fosters a somewhat
timely resolution of contractual problems.

B. Requirements

Items examined by CCS are listed in Appendix A. The
Sample Management Office (SMO) performs CCS on 100
percent of data packages submitted. Laboratories are
required to submit all missing data, and resubmit or
explain all data identified as non-compliant during
CCS.

C. Evaluation Procedure

CCS must be used by the reviewer, when available, to
evaluate those technical criteria that are also
contractual criteria and to determine the completeness
of the data package. The CCS results should be
prev1ewed to determine important compliance issues.
The reviewer should compare the findings of the CCS to
the laboratory data package in the course of data
validation. A list of defect statements utilized by
CCS is contained in Appendix B.

D. Action

1. If the CCS is not provided with the data package,
5 00003%
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it should be requested through the RSCC. However,
data review can still be initiated without CCS
results, prov1ded the reviewer assesses non-
compliance issues which may affect the usability of
the data.

If errors are noted on the CCS, they should be flagged
and forwarded to the attention of the Region I DPO.

When a contract-required re-analysis or deliverable
was noted as missing by CCS, the reviewer should
call the laboratory to find out the expected
delivery date. .

Performance Evaluation Samples

The reviewer should contact the sampler to determine if any PE

‘Samples were sent with the case. If they were, the reviewer should
obtain all pertinent identification information (i.e. Traffic Report
Nos., EPA identification no., etc.). Once this information is
obtained, the data reviewer should call Cheryl O'Halloran at (617)
860-4614 to obtain the true values of the sample for comparison to
the laboratory results.

1.3 The Regional/Laboratory Communication Network

A.

Objective

In January 1983, the National Program Office estab-

lished a system of direct communication between the !
regions and contract laboratories as a routine method

for regional data review staff to obtain answers to
technical questions concerning program data in the
timeliest and most direct manner possible.

Requirements

The ground rules for this system are as follows:

l.

2.

Regional contact of laboratories is permissible
only after laboratory data submission.

All logistical questions involving data delivery,
contractual requirements, procedural recommenda-
tions, and other general matters are to be referred
to the RSCC, to SMO, or to program management
(i.e., DPO) as appropriate. - In addition, re-
analy51s requests originating from the data
reviewer must be channeled through the RSCC or the
Region I DPO.
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Only authorized regional personnel may contact

laboratories and they may contact only the speci-
fied laboratory personnel.

Procedure

1.

All conversations between the regions and the’
laboratories are recorded by both the laboratory
and the regional contact on the CLP telephone
record log (Appendix D, Figure 5).

One copy of the telephone record log is forwarded
by the reviewer to each of the following:

- SMO

- the Region 1 laboratory DPO
- the laboratory

- RSCC

Action

1.

When requestlng information from the laboratory,
the insistence on short deadlines by the data
reviewer during the initial contact has been shown
to be the primary factor in minimizing the time
required to get an answer.

The four types of problems that require direct
contact between the reviewer and the laboratory for
resolution are illustrated in the attached flow
chart (Appendix D, Figure 2) and are described
below:

a. In the case of missing or illegible deliver-
ables, the reviewer should call the laboratory
to establish and record the expected due date
for the requested deliverable.

b. When a contract-required re-analysis necessary
for data validation is missing, the reviewer
should check to see if the problem was noted by
the CCS. If so, the reviewer should call the
laboratory to find out the expected due date.
If the problem was not noted by CCS, the
reviewer, in conjunction with the site project
manager, must decide whether initiation of a
re-analysis request would provide usable data
(weighing a consideration of holding times,
etc.). To initiate a re-analysis request, the
reviewer must contact the RSCC or the Region I
laboratory DPO.
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c. Clarification of discrepancies or errors in the
reported data usually requires correction and
re-submission of results by the laboratory. If
the laboratory does not verify the error, then
the reviewer should doublecheck his work to
insure the accurate reporting and gqualification
of data.

d. In some cases, it may be necessary to have the
laboratory provide certain explanations or
details of the conditions of analysis that do
not correspond to any of the SOW required
deliverables. In such cases, a verbal answer
is all that is required of the laboratory.

1.4 The DPO Communication Network

Similar to the above, DPO communications involve contact with
project officers, laboratories, SMO, and data reviewers. The DPO
receives numerous reports from SMO and EMSL-LV. Those which relate
directly and specifically to data review will be forwarded to
reviewers as appropriate. The DPOs will also provide updates to SOW
protocols as they are received.

Inter-regional questions or problems with laboratory performance
are referred to DPOs for resolution. For instance, if Region 1 .data
reviewers uncovered a possible contamination problem in a laboratory
assigned to Region 2, the problem is first referred to the Region 1
DPO who then contacts the DPO in Region 2.

It is recommended that ‘the DPO be notified of all problems and
requirements for a case at one time. If there is an urgent require-
ment, the DPO may be contacted by phone to expedite corrective
action. A data validation report with the ORDA form as a cover page
must be submitted to the DPO to provide documentation of the data
review, and for resolution of inter-regional problems.

1.5 The Data Validation Report

A. Objective

The findings of the review are distributed to readers
for three distinct applications: site assessment,
oversight of Contract Laboratory Program (CLP) labora-
tory and method performance, and oversight of the data
review contractors performance. For individuals
involved in site-related decisions, it is imperative
that the data validation report present a clear
explanation of those issues affecting the application
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of the data to the site investigation. The report must
provide the data users with an overview of data
quality, but should also explain the qualitative
confidence and quantitative error associated with all
individual results. In addition, the data users
require a condensed form of the analytical results
which includes all positive sample results, detection
limits, and associated gqualifier codes.

on the other hand, the EPA individuals responsible for
management and oversight of CLP laboratory and method
performance require a presentation of issues related to
laboratory non-compliance, poor laboratory practice not
regulated in the SOW, and any unusual method or
analytical problems.

For both contractual issues and problems affecting the
usability of the data for site assessment, support
documentation must be sufficient to allow EPA to
perform a full-scale review of the data validation in
order to substantiate the report's conclusions.

3
Requirements

In order to meet the needs of the data users, a
four-part data validation report and an Inorganic
Regional Data Assessment form are the required data
validation deliverables.

1. DQO Summary Form
The DQO Summary Form submitted with the one-month
projections must be included in the data validation
report. An example of a blank form and a completed
form is contained in Appendix D, Figure 6 and
Appendix C, respectively.

2. Memo

This should briefly identify the scope of the
analytical effort, provide a general overview of
data quality, and list and interpret specific

problem areas that affect the usability of the
data.

All memos must be addressed to the RSCC and the
Region I DPO must be copied.

The following parameters must be covered in the
memo: :

- A brief summary of the type and number of
samples analyzed, the case and SDG numbers, the
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site, the laboratory that performed the
analysis, the type of analysis performed,
whether routine or non-routine protocols were
followed, the parameters evaluated, and the
type and number of field QC samples included in
the sample set.

A balanced perspective of the data quality must be
provided by summarizing the usable aspects of the data
and areas of compliant laboratory performance, as well
as qualifying problems as having elther a major or
minor impact on data usability.

For each result which has been qualified, the
memo must identify the associated analytical
problem or quality control criterion which was
not met, and explain the resultant effect on the
data. The memo must clearly differentiate
problems affecting the confidence concerning the
presence of a compound versus those involving
quantitative error. The message to the user
should be conveyed in simple, concise language
that an individual without an extensive
background in analytical <chemistry could
understand. The. narrative should also list or
reference all changes that the reviewer has made
to the laboratory's reported data, whether due
to misidentification or errors in transcription
or calculation. Lastly, the narrative should
identify support documentation attachments and
should include the reviewer's name and signature.
The format of the memo, and a brief explanation
of how it is to be completed follows:

000040
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Data Summary

Separate tables in Lotus 1,2,3 have been developed
for soil and water analyses and for organics and
inorganics analyses. These tables must include all
positive sample results, IDLs and CRDLs and
associated qualifier codes. Traffic report numbers,
sample locations/descriptions, matrix, concentration
units, site name, case number, and SDG number should
be clearly identified. Examples of the data summary
tables are provided in Appendix D, Figure 7 and

 Appendix C. Only codes defined by this document are

permitted to qualify data. Should it be necessary
to include other codes, prior approval must be
obtained through the Region I DPO. If approval is
given, complete definitions must be supplied in the
key for -data summary tables. The glossary of
standard codes for use in qualifying data as per this
SOP is located in Glossary A. '

Standard Worksheets

These worksheets must be utilized to perform the data
review. Examples of blank and completed worksheets
can be found in Appendix D, Figure 8 and Appendix C,
respectively.

Inorganic Regional Data Assessment Form (IRDA)

The IRDA delineates those issues relating to laboratory
non-compliance, poor laboratory practice, and any unusual
method or analytical problems resulting in unacceptable
or qualified data. The form contains a checklist of areas -
verified during the review with notations on data
qualification in each area. DPO Action items must be
detailed and documented, with notations indicating which
issues require special attention or follow-up action.
Specific recommended actions should be noted on the IRDA.
An example of a blank form and a completed form is
contained in Appendix D, Figure 9 and Appendix E,
respectively. Appendix E also contains guidance for
completing the IRDA. '

Support Documentation

All problems identified either in the narrative report or
on the IRDA should be documented by the attachment of .
laboratory forms, raw data, or reviewer-prepared
tabulations that substantiate the findings and conclusions
presented in the text. (On the other hand, it is not
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necessary to attach support documentation to substantiate
compliant laboratory performance in cases where there is
no problem with data usability.) It is recommended that
support documentation attachments be numbered or labeled
and referenced accordingly in the text of the narrative
report and on the IRDA. In addition, it is helpful if the
reviewer circles the specific items of concern located on
these attachments.

Procedure

Sections 2, 3 and 4 of this document specify the proce-
dures for the preparation of all sections of the data
validation report. As a final step in this process, it

is

important that a senior data reviewer check all

outgoing reports for accuracy and completeness, due to
the complexity of the data validation and the importance
of an accurate final assessment of data quality.

Distribution

1.

A. One copy of the complete four-part validation
report (DQO Summary Form, Memo, Summary Tables,
and Standard Worksheets) is distributed to:

- the Region I RSCC
- the Region I DPO

B. One cppy of the Inorganic Regional Data Assess-
ment Form with memo and Support Documentation is
distributed to each of the following:

the Region I DPO (without memo);

the DPO for the laboratory that performed the
analysis; :

the EPA HQ Quality Assurance officer; and

the designated recipient at EMSL-LV.

(Names and. addresses will be forwarded to Ehe
reviewer and periodically updated by the Region I
DPO.)

The cognizant EPA contract manager may require the
data reviewer to send a preliminary copy of the
completed data summary, glossary, and sample location
map to the EPA site project officer immediately upon
completion of the reviewer's evaluation (but prior
to typing and submission of the narrative with the
rest of the sampling investigation report).
000042
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Acgion

EPA will review and comment upon contractor-prepared data
validation reports. Resubmission of data validation
‘reports may be required in cases where the required
format and procedures were not followed, or when
clarifications or corrections are needed.

LY
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2.0 PRELIMINARY REVIEW

2.1 The Data Summary
A. Objective

The purpose of the data summary is to provide a simple,
condensed form of the analytical results to the user,
which enables a quick evaluation and comparison of the
constituents identified at the various sampling
locations.

B. Requirements
Requirements have been addressed above under Section 1.5.
C. Procedure

Transcribe the results from the Form Is onto the data
summary tables (for samples of data summary sheets see
Appendix D, Figure 7). Do not transcribe the qualifi-
cation codes used by the laboratory. The reviewer will
£ill in the usability qualifiers which have been
determined through the validation process.

D. Action

As appropriate, information will be added to or deleted
from the data summary during the course of data
validation.

2.2 Usage of Qualifier Codes on the Data Summary

A. Objective

The data qualifier codes presented in Glossary A identify
the degree of confidence concerning the presence (or
absence) of reported analytes and identify results that
are considered to be quantitatively inaccurate. These
codes have been regionally standardized to insure that
contractors throughout the region all employ the same set
of simple, concise definitions that are understandable
to personnel within the various EPA branches.

B. Requirements

1. Only codes defined in Glossary A are permitted to
qualify data. Should it be necessary to include
- other codes, prior approval must be obtained through

the Region I DPO. . .
00004%&%
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In general, only one qualifier code is permitted with
each reported result. The following hierarchy has
been developed to insure that only the most important
code is used in situations where more than one
quality control problem is associated with an
analytical result: : : ‘

a. Codes relating to identification take precedence
over codes related to 'quantitation. Thus,
whenever a positive result is qualified with an
R, the J code will not be used. Also, whenever
a not-detected result is qualified with an R, the
code UJ will not be used. The qualifier R should
replace any numerical value that the laboratory
reported.

b. Within each of the two categories of codes, the
code that indicates a more serious problem with the
data takes precedence.

The above restriction on the use of multiple
qualifiers for a single result is applicable only to
the data summary and not to the narrative report.
(The narrative should mention major, as well as
minor, problems associated with individual results,
using appropriate emphasis.) :

Procedure/Action

Section 3 of this document addresses the individual
situations requiring use of particular qualifier codes.
A summary of qualifier codes is presented in Glossary A.
Upon completion of the data validation, the reviewer
should doublecheck the data summary for accuracy and
completeness to insure that the appropriate qualifier
codes were added according to the requirements listed
herein.
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The requirements to be checked in validation are listed below:
("CCS" indicates that the contractual requirements for these items will
also be checked by CCS; CCS requirements are not always the same as the
data review criteria.)

I.

II.

III.

Iv.

VI.
VII.
VIII.
IX.
X.
XI.

. XII.
XIII.

XIV.

Data Completeness

Holding Times (CCS checks Lab holding times only)

Calibration

- Initial (CCS)
- Continuing (CCS)

Blanks (CCS)

ICP Interference Check Sample (CCS)

Matrix Spike Sample‘Analysis (CCS)
Laboratory Duplicaﬁes Sample Analysis (CCS)
Field Duplicate Sample Analysis

Laboratory Control Sample Analysis (CCS)
Furnace Atomic Absorption Analysis (CCS)
ICP Serial Dilution Analysis (CCS)
Detection Limits (CCS)

Sample Result Verification (CCS 10%)

Overall Assessment of Data for a Case

16

0C0G%L



1I.

DATA COMPLETENESS | » 2601
Check that the data package is complete and contains all the
required deliverables listed in SOW 7/87.

If any of the required data are missing, contact the laboratory
to request the information and prepare a Telephone Record Log.
Review CCS results to see if a request was made for missing
information and find out the expected delivery date.

BHOLDING TIMES
A. Objective
The objective is to ascertain the validity of results based

on the holding time of samples from time of collection to
time of analysis or sample preparation, as apprcpriate.

B. Criteria

Technical requirements for sample holding times (HT) have
only been established for water matrices. The holding times
for soils are currently under investigation. Until the
results are available, the holding times for water matrices
should be applied to soil matrices. The following holding
time and preservative requirements were established under
40 CFR 136 (Clean Water Act) and are found in Volume 49,
Number 209 of the Federal Register, page 43260, issued
October 26, 1984. Preservation refers to waters only.

METALS: 6 months; preserved at pH<2

MERCURY : 28 days; preserved at pH<2

CYANIDE: 14 daysy preserved at pH>12

C. Evaluation Procedure

Actual holding times are established by comparing the sam-
pling date on the EPA Sample Traffic Report with the dates
of analysis, these dates can be found in the laboratory raw
data. Examine the sample records to determine if samples
were properly preserved.

METALS: HT (Days)= Analysis Date - Sampling Date
MERCURY: HT (Days)

Analysis Date - Sampling Date

CYANIDE: HT (Days) = Analysis Date - Sampling Date

NOTE: Holding times for Cyanide are calculated based on:
the date of analysis and not on distillation date..
If the samples were distilled within holding times
and analyzed a couple days later it may be
acceptable to use the data unqualified. However,
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if several days pass between distillation and
analysis, the data may be questionable and need to
be qualified. Professional judgement must be used.

D. Action ‘ e 7 6 O 1

1. If 40 CFR 136 criteria for holding times and preser-
vation are not met, qualify all positive results as
estimated (J) and results .below the Instrument
Detection limit (IDL) as estimated (UJ). '

2. If holding times are grossly exceeded, the reviewer
must use professional judgement to determine the
reliablity of the data and the effects of additional
storage on the sample results. The reviewer may
determine that non-detect data are unusable (R).

III. CALIERATION

A. Objective
Compliance requirements for satisfactory instrument
calibration are established to ensure that the instrument
is capable of producing acceptable quantitative data.
Initial calibration demonstrates that the instrument is
capable of acceptable performance at the beginning of the
analysis run, and continuing calibration verification docu-

. ments that the initial calibration is still valid.
B. Criteria

1. Initial Calibration

Instruments must be calibrated daily, and each time
the instrument is set up.

a. ICP Analysis:

A blank and at least one standard must be used in
establishing the analytical curve.

b. Atomic Absorption Analysis (ARA):
A=blank-and at least three standards, one of which
must=be at the Contract Required Detection Limit
(CRDL), must be used in establishing the calibra-
tion curve.
The correlation coefficient must be >0.995.;

c. Mercury Analysis -

000G4s
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A blank and at least four standards must be used
in establishing the analytical curve.

The correlation coefficient must be >0.995.

~d. Cyanide Analysis

A blank and at least three standards must be used
in establishing the analytical curve.

A correlation coefficient >0.995 is required for
photometric determination.

At least one mid-point standard must be distilled
before analysis.

Initial and Continuing Calibration Verification

a. An EPA certified standard must be used for the
Initial Calibration Verification (ICV) and must
be analyzed for each wavelength used for analy-
sis.

b. Analysis results must fall within the control .
limits of 90-110%R‘of the true value for all
analytes except mercury and cyanide.

C. Analysis results for mercury must fall within the
control limits of 80-120%R.-

d. Analysis results for cyanide:must fall within the
control limits of 85-115%R.

e. A CCV must be analyzed every ten samples or every
2 hours: whichever is more frequent.

£. To verify linearity near the CRDL for ICP analy-
sis, the contractor must analyze a standard at 2-
timeés:the CRDL or 2 times the IDL. whichever is
gre&ter: There are no specific acceptance criteria
for the standard at the present time. Professional
judgement must be used in qualifying the data.

c. Evaluation Procedure

1.

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

Verify that a standard at the CRDL was used in the
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AA calibration curve or that a standard at the CRDL was
analyzed at the beginning of the analysis run.

Verify the correlation coefficient is >0.995 for all
AA, Hg, and CN analyses.

Check the distillation log to verify that a mid-range
standard was distilled for cyanide analysis.

Verify that an EPA certified standard was used for the
ICV for all analyses..

Verify that all ICV-and CCV recoveries fall within the
required windows. -

Check the raw data to verify that the calibration
standard values were transcribed correctly on to Form
II. Recalculate one or more of the ICV and CCV per-
cent recoveries (%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.

$R = Found 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
ICVY or CCV source.

Verify that a CCV was analyzed every 10 samples or
every 2 hours.

Verify that a standard at 2xCRDL or 2xIDL, whichever
is greater, was analyzed to verify linearity near the
IDL for ICP analysis. ,

1.

If the appropriate number of standards were not used
for the initial calibration or if the instrument was
not calibrated daily and each time the instrument was
setup, professional judgement must be used to qualify
the data. It may be necessary to qualify the data as
unusable (R).
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If a standard at the CRDL was not used in establish-
ing the calibration curve for AA, positive results up
to 2xCRDL and non-detected results may have to be
estimated. Examine the recoveries of any low level
standards analyzed during the analysis scheme in order
to make judgements on the accuracy of the calibration
curve at the low end.

If the correlation coefficient is <0.995 for AA, Hg,
or CN, qualify results >IDL as estimated (J), and non-
detected results as estimated (UJ).

If a mid range standard for cyanide was not distilled
before analysis or did not meet the 10% criteria, use
professional judgement to qualify the data. It may be
necessary to estimate results if it appears the
distillation procedure has a significant impact on
sample results. ‘

If an EPA standard was not used for the ICV, check the
source of the standard used. The ICV must be from a
different source than the CCV or the data is ques-
tionable.

If the ICV or CCV %R falls outside the acceptance win-
dows, use professional judgement to qualify all
associated data. The following guidelines are recom-
mended:

a. If the ICV or CCV SR falls outside the acceptance
windows ‘but within the ranges of 75-89%, or 1l1ll1l-
125% (CN, 70-84% or 116-130%; Hg, 65-79% or 121-
135%), qualify results >IDL as estimated (J).

b. If the ICV or CCV %R fall outside the acceptance .
windows but is within the range of 111-125% (CN,
116-130%; Hg, 121-135%), non-detected results are.

notigualified.

c. If the ICV or CCV %R 'is 75%-89% (CN, 70-84%; Hg,
‘ 65-79%), qualify non-detected results as estlmated,

5 5 & 1

d. If the ICV or CCV %R falls outside the ranée
of 75-125% (CN,70-130%; Hg, 65-135%), quallfy all
associated results as unusable (R).

If the CCV was not analyzed at the required intervals,
use professional judgement to qualify the data. The
data may be unaffected.

000031
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8. If the 2xCRDL standard for ICP is not within +20%
results near the CRDL are questionable. Estimate (J)
positive results less than 3xCRDL and (UJ) non-detected
results. : '

IV. BLANKS

The assessment of blank analysis results is to determine the
existence and magnitude of contamination problems. The cri-
teria for evaluation of blanks applies to any blank asscciated
with the samples. If problems with any blank exist,(ie. prep
blank, calibration blank, equip(ment blank, or trip blank) all
data associated with the Case must be carefully 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 the data.

B. Criteria
1. No contaminants should be detected in the blanks.

2. A preparation blank must be analyzed for each matrix,
for every 20 samples digested, or for each batch
digested, whichever is more frequent.

3. A calibration blank (CCB) must be analyzed after every
ten samples or every 2 hours, whichever is more
frequent.

Cc. Evaluation Procedure

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

2. _ Verify that the calibration blanks and prep blanks were
analyzed at the proper frequency.

3. Report results >IDL for any trip blanks or equipment
' ~blanks taken with the Case. '

D. Action

1. Action in the case of unsuitable blank results depends
on the circumstances and origin of the blank. Any
blank with a value below the negative IDL must be
carefully evaluated to determine it's effect on the
sample data. Blanks that are >2x the negative IDL
indicate instrumental problems. The possibility of
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false negatives exist , therefore the associated data
must be qualified.

2. 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 result
must not be corrected by subtracting any blank value.
Action levels should be calculated that are 5 times the
maximum concentration of each contaminant detected in
any blank. No positive sample results should be
reported unless the concentration of the analyte in
the sample exceeds 5 times the amount detected in any
blank. '

NOTE: The reviewer should note that 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 will not be on the same basis
(units, dilutions) as the calibration blank data reported
on Form III or the aqueous field blank. Sample weights,
volumes, and dilution factors must be taken into considera-
tion when applying the 5x criteria. The reviewer may find
it easier to work from the raw data when applying the 5x
criteria to soil sample data/calibration blank data.

Sample results should be reported as follows:

a. If an analyte is detected in the blank but not in
' the sample no -action is taken.

b. Positive results less than the action level shall
‘be reported with a U. '

c. Positive results greater than the action level
shall be reported unqualified.

4, The following are examples of applying the blank
qualification guidelines. Certain circumstances may
warrant deviations from these guidelines. However, DPO
approval for any deviation is required.

EXAMPLE 1:

Blank Result - 7
IDL 5
Action Level 35
Sample Result 22
Qualified Sample Result 22 U

-

2

I3

§/
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The sample result is > IDL but < the Action Level. Positive
results less than 35 are qualified as non-detects.

"EXAMPLE 2:

Blank Result : 10
IDL ' 8
Action Level 50
Sample Result 70
Qualified Sample Result ° 70

The sample result is greater than the IDL and the Action
Level so no qualifiers are necessary.

V. ICP INTEFERENCE CHECK SAMPLE
A. Objective
The ICP Interference Check Sample (ICS) Analysis is
performed to verify the contract laboratory's interelement
and background correction factors.
B. Criteria
1. An ICS must be run at the beginning and end of each
sample analysis run or a minimum of twice per 8 hour
working shift, whichever is more frequent.

2. Results for the ICS solution AB analysis must fall
' within the control limits of g#B2% of the true value.

C. Evaluation Procedure
1. Verify the ICS was analyzed at the proper frequency.

2. Verify

3. Recalculate from the raw data one or more recoveries
using the following equation and verify that their
calculated value agrees with the laboratory reported
values on Form IV.

ICS %R = Found Solution AB X 100
True Solution AB

Where,

Found Solution AB = concentration (in ug/L) of each
analyte measured in the analysis
of solution AB.
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True Solution AB = concentration (in ug/L) of each
' analyte in solution AB.

NOTE: The ICS solution may be diluted to bring the
levels of the interferents (Ca, Mg, Fe, Al) within the
linear range of the instrument. Dilutions may not be
used for quantitation of any other elements. '

4. Check ICS raw data for results with an absolute value
>IDL for those analytes which are not present in the
ICS A solution. Results greater than twice the
absolute value of the IDL indicate either a positive
or negative interference and must be qualified.

Action

1. If the ICS was not analyzed at the proper frequency the.
data may be affected. Use professional judgement to
qualify the data.

2. For samples with concentrations of Al, Ca, Mg, and
Fe which are 50% or more than their respective levels
in the Interference Check Sample, the following actions

-are recommended:

a. If the ICS recovery for an element is >120% and
the reported sample results are non-detected, data
are acceptable for use.

b. If the ICS recovery for an element is >120% and
the reported sample results are >IDL, qualify the
affected data as estimated (J). Results may be
biased high.

c. If the ICS recovery for an element falls between
50 and 79% and reportable quantities of the
analyte were detected, qualify the affected data
as estimated (J). Results may be biased low.

d. If an analyte'is not detected in the sample, and
.the ICS recovery for that analyte falls within the
range of 50-79%, the possiblity of false negatives
may exist. Qualify the data for these samples as
estimated (UJ).

e. If ICS recovery results for an element are <50%,
qualify the data as unusable (R).

3. If results >IDL are observed for elements which are

not present in -the EPA provided solution, the
possibility of false positives exists. An evaluation
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of the associated sample data for the affected elements
should be made. Sample results > 2xIDL with levels
of interferents that are 50% or more of the levels
found in the ICS solution should be qualified as es-
timated (J). Certain  circumstances may warrant
rejection of the data (R) if it is impossible to
determine whether the sample result is due entirely to
interferences or not.

4. If negative results with absolute values >2xIDL are
observed for elements which are not present in the EPA
ICS solutions, the possibility of false negatives in
the samples may exist. An evaluation of associated
sample data should be made. For samples with levels
of interferents that are 50% or more than the levels
found in the ICS solution all results for the affected
analytes which are reported as non-detected should be
qualified as (UJ). . :

5. In general, the sample data can be accepted if the
concentrations of Al, Ca, Mg, and Fe in the samples
are found to be <50% of their respective concentrations
in the ICS. However, if other elements are present in
the sample at >10 mg/L, the reviewer should investigate
the possibility of other inter- ference effects by
using Table 2 given on page D-22 of the 7/87 SOW.
These analyte concentration equiva-lents presented in
the references should be considered only as estimated
values, since the exact value of any analytical system
is 1laboratory specific. Therefore, estimate the
concentration produced by an interfering element.  1If
the estimate is >2X CRDL and also greater than 10% of
the reported concentration of the affected element,
qualify the affected results as estimated (J).

The following are examples of estimating interferences and
qualifying affected data. -

EXAMPLE 1l:

A positive result of 1050 ug/L was detected for Antimony in
the ICS solution although there should not be any Antimony
present in the solution. A review of sample concentrations
indicate the levels of interferents in the samples are at
least 50% of those found in the ICS solution (300,000 ug/L
Aluminum and 150,000 ug/l1 Iron). Positive results for
Antimony must be estimated (J) since they may be due to
interferences from Iron or Aluminum.
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Aluminum Result 300,000
Iron Result 150,000
Antimony Result 700

Qualified Antimony Result 700 J
EXAMPLE 2:

Samples contain 30,000 ug/L Vanadium. Table 2 on page D-
22 of SOW 7/87 indicates the interelement interference
factor for Vanadium on Beryllium is 0.05 mg/L Beryllium for
every 100 mg/L of Vanadium. Estimating the concentration
of Beryllium which is due to Vanadium yields a result of:

30,000 ug/L X 0.05 mg/L = 15 ug/L Beryllium.

100 mg/L -
Vanadium Result | 30,000
Reported Beryllium Result 70
Estimated Interference 15
Qualified Sample Result 20 0

The estimated concentration of Beryllium signal due to the
interference of Vanadium is >2xCRDL and >10% of the
reported concentration therefore the reported value is
estimated (J). :

VI. MATRIX SPIKE SAMPLE ANALYSIS

A.

Objective

The matrix spike sample analysis is designed to provide
information about the effect of the sample matrix on the
digestion and measurement methodology.

Criteria

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

2. 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.

3. If the matrix spike Tecovery does not meet criteria,
a post-digestion spike is required and reported on Form
VB for ICP, Flame, Mercury and Cyanide. (Post
digestion spikes are also required for all furnace
analyses but recoveries are reported on the raw data.)
In some cases post digestion spike data may aid in
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evaluating matrix interferences. This information must
be included in the DPO report.

Evaluation Procedure

1. Review Form V and verify that results fall within the
specified limits. .

2. Check raw data and recalculate one or more %R using

' the following equation to verify that results were
correctly reported on Form V.
$R = (SSR-SR) X 100
sa
Where,
SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Verify that the field blank was not used for spike
analysis. :

4. Verify that a matrix spike was prepared at the proper
frequency.

5. Verify that a post-digestion spike was performed for
all analytes with unacceptable pre-digestion spike
recovery.

Action

1. If the spike recovery is >125% and the reported sample
results are non-detected, the data are acceptable for
use.

2. If the spike recovery is >125% or <75% and the reported
sample levels are >IDL, qualify the data as estimated
(J)o :

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

4, If spike recovery results fall <30% and the sample
results are non-detected, qualify the data as unusable
(R). :

5. If the field blank was used for matrix spike analysis,

all other QC data must be carefully checked and
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professional judgement exercised when evaluating the
data.

NOTE: Any action taken applies to all samples of the same
matrix. o

VII. DUPLICATE SAMPLE ANALYSIS
A, Objective

Duplicate analyses are indicators of the precision of the
sample results.

B. Criteria

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

2. A control limit of + 20% (35% for soil) for the Rela-
tive Percent Difference (RPD) shall be used for sample
values > 5 times the CRDL.

3. A control limit of + CRDL (+ 2xCRDL for soil) shall be
used for sample values less than 5 times the CRDL,
including the case when only one sample value is <5x
CRDL or when one sample is above the IDL and one is
non-detected.

4, A duplicate sample must be prepared and analyzed for
every 20 samples, for every batch digested, or for
every matrix, whichever is more frequent.

cC. Evaluation Procedure

1. Review Form VI and verify that results fall within
the control limits.

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

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

Where,

S = Original Sample Value
D = Duplicate Sample Value
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3. Verify that the field blank was not used for dupli-
c a t g e
analysis.

4. Verify that duplicates were prepared at the required
frequency.

D. Action

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

2. If the field blank was used for duplicate analysis,
all other QC data must be carefully checked and
professional judgement exercised when evaluating the
data.

VIII. FIELD DUPLICATES
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 greater variance than watermatrices due

- to difficulties associated with collecting identical field
samples.

B. Criteria

A control limit of +30% (50% for soil) for the RPD shall be
used for sample values >SxCRDL.

A control limit of +2xCRDL (4xCRDL for 5011) shall be used
for sample values < 5xCRDL.

C. Evaluation Procedures

Samples which are fleld duplicates should be identified us-
ing EPA Sample Traffic Reports or sample field sheets.  The
reviewer should compare the results reported for each sample
and calculate the Relative Percent Difference (RPD), 1if
appropriate.

- 60008V
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NOTE: The appropriate person should be contacted to
determine whether field duplicates were taken during
sampling. )

Action

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

IX. LABORATORY CONTROL SAMPLE ANALYSIS (LCS)

A._

Objective

The laboratory control sample analysis is designed to serve
as a monitor of the efficiency of the digestion procedure.

C:iteria

1. All aqueous LCS results must fall within the control
limits of BPwE3O¥R. According to SOW 7/87 Antimony and
Silver are excluded from this criteria. For validation

purposes the 20% limit will be applled to both Antimony
and Silver. _

2. All solid LCS results must fall within the control
limits established by the EPA. The 80-120% criteria
is not applled to the soil LCS.

3. An LCS must be prepared and analyzed for each matrix,
for each batch of samples digested, or for every twenty
samples, whichever is more frequent.

Evaluation Procedure

1. Review Form VII and verify that results fall within
the control limits.

2. Check the raw data to verify reported results on Form
- VII. Recalculate one or more of the recoveries using
the following equation.

LCS %R LCS Found X 100

LCS True

Where,

000061
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LCS Found = concentration (in ug/L for aqueous, mg/kg
for solid) of each analyte measured in the
analysis of the LCS solution.

LCS True = concentration (in ug/L for équeous,
mg/kg for solid) of each analyte in the
LCS source.

3. Verify that an LCS was prepared and analyzed at the
proper frequency.

D. Action
1. Aqueous LCS

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

b. If results are-non-detected and the LCS recovery
is greater than 120%, the data are acceptable for
use.

c. If results are non-detected and the LCS recovery
falls within the range of 50-79%, qualify the data
for these samples as estimated (UJ).

d. If LCS recovery results fall <50%, qualify all data
as unusable (R).

e. If an LCS was not analyzed at the proper frequen-
cy, professional judgement must be used to qualify
the data. Matrix spike recovery may also indicate
digestion efficiency. Provide explanations in the
memo for all actions taken.

2. Solid LCS

a. If the solid LCS recovery for any analyte falls
outside the EPA control 1limits, qualify all
results >IDL as estimated (J).

b. If the LCS results are higher than the control
. limits and the samples are non-detected, no
qualifiers are necessary.

c. If the LCS results are lower than the control.
limits, qualify all non-detected results as
estimated (UJ). -Results may be biased low.

00006
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3. If an LCS was not analyzed at the proper frequency,
evaluate the affect on the sample data and qualify
accordingly. ,

X. FURNACE ATOMIC ABSORPTION ANALYSIS
A, Objective
Duplicate injections and furnace post-digestion spikes es-
tablish the precision and accuracy of the individual
analytical determinations.
B. Criteria
1. For sample concentrations’ >CRDL, duplicate injections
must agree within ZEEGO

(RSD), or Coefficient of Variation (CV), otherwise the
sample must be rerun once (two additional injections).

2. Spike recovery must be FEESEFHAN 1]

3. If post-digestion spike recovery is not within 85- .
115% and sample absorbance is > 50% of splke absor-
bance, the Method of Standard Addition 1is required.
The sample must be spiked with standards at 50, 100 and
150% of the sample absorbance.

C. Evaluation Procedure

1. Check raw data to verify that duplicate injections
were performed and agree within + 20 % RSD (or CV) for
sample concentrations >CRDL.

2. Review Furnace AA raw data to verify that the Furnace
Atomic Absorption Scheme, as described in SOW, p.E-15,
has been followed.

3. Verify the percent recoveries wer calcualted correctly.
4. Verify that all required MSA results are reported on
' Form VIII and check that the correlation coefficients
and sample results are calculated correctly.
D. Action
1. If duplicate injections are outside the required

criteria and the sample has not been rerun once as
required, qualify positve results as estimated (J).
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2. If the rerun sample results do not agree within + 20%
RSD or CV, quall&y the positive results as estimated
(J).

3. If sample absorbance is <50% of the post—algestlon
spike absorbance then:

~a. FPor sample results >IDL, if the furnace post- -
digestion spike recovery is not within 85-
115%, qualify the sample results as estimated (J)

b. For non-detected results, if the furnace post-
digestion spike recovery is >10% but <85%, qualify
the sample result as estimated (UJ).

c. If post-digestion spike recovery <10%, qualify
positive results and non-detected results as
unusable (R).

4. If Method of Standard Addition (MSA) is required but
has not been done, qualify the positive results as
estimated (J).

5. If any of the samples run by MSA have not been spikéd
at the appropriate levels, qualify positive results as
estimated (J).

6. - If the MSA correlation coefficient is <0.995, qualify
the positive results as estimated (J).

XI. ICP SERIAL DILUTION ANALYSIS

A.

Objective

Serial dilution analysis determines whether significant
physical or chemical interferences exist due to sample
matrix.

Criteria

1. If the analyte concentration is suff1c1ent1y high (con-
centration in the original sample is mlnlmally a factor
of 50 above the IDL) the laboratory is required to
report the results of a five fold dilution. Results
that do not agree within 10% of the original results
are flagged with "E" by the laboratory. For validation
purposes, the criteria for action is 15%.

2. A serial dilution is required for each matrix analyzed.
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3. If the sample used for the serial dilution had to be

© diluted for any elements in order to bring the result

within the linear range of the instrument, an addition-

al five fold dilution is required for evaluating matrix
interferences for that particular element.

Evaluation Procedures

1. Verify that reported results for the serial dilution
meet required criteria of * 10% D.

2. Check the raw data and recalculate the %D using the
following equation to verify that the dilution
analysis results agree with initial sample results
reported on Form IX.

$D = I-S X 100
I

Where,
I = Initial Sample Result
S

Serial Dilution Result (Instrument Reading X 5)

3. Check the raw data for evidence of negative inter-
ference, ie. results of the undiluted samples are
significantly higher than the original sample.

Action

1. If the percent difference between results is >15 %,
and the result of the diluted sample is greater than
that of the undiluted sample qualify positive results
(J) and non-detetced results as estimated (UJ). A
supression due to sample matrix has resulted in the
reported results being biased low.

2. If evidence of negative interference is found, use
professional judgement to qualify the data. Positive
results only need be estimated (J).

XII. DETECTION LIMITS

A.

Objective
Instrument Detection Limits reported on Form XI are used for

reporting the detection limit for all sample analyses. Any
value less than the IDL is considered non-detected.

Criteria ' ¢L00bY
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1. IDLs must be less than the CRDL for all elements.

2. ICP or other methods may be used that do not have IDLs
that are less than the CRDLs if all sample results are
greater than 5xIDL for that instrument.

3. IDLs must be multiplied by dilution factors and prep
factors before being reported on Form I or the data
summary tables.

C. Evaluation

1. Verify the instrument detection limits are present on
Form XI for all elements and are less than the CRDLs.

2. Verify that results for all parameters are reported
down to the IDL not CRDL on Form I.

3. vVerify that any sample weights, volumes, and dilutions
are taken into account when reporting the detection
limit for all samples.

4. Verify that sample results are >5xIDt if ICP analysis
results are used for As, Tl, Se, or Pb.

NOTE: When the laboratory provides both ICP and GFAA results
for an analyte in a sample and the concentration is >ICP IDL,
the results can assist in identifying quantitation problems.

D. Action

1. If the IDL is not less than the CRDL notify the DPO
that the laboratory is not meeting contractual
requirements. Use the laboratory's IDL as the
detection limit on the data summary. tables.

2. Change any results on the data summary tables for

samples on Form I that are not reported down to the IDL
or do not use proper dilution/prep factors.

3. Estimate or Reject any positive results or non~detected
" results for As, Tl, Se, or Pb that are analyzed by ICP
but are not greater than 5xIDL.
XIII. SAMPLE RESULT VERIFICATION
'A. Objective
0000sL
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The objective is to ensure that the reported quantitation
results are accurate.

B. Criteria

Analyte quantitation must be calculated according to the
appropriate SOW.

C. Evaluation Procedure’

The raw data should be examined to verify the correct
calculation of sample results reported by the laboratory.
Digestion and distillation logs, instrument printouts, strip
charts, etc. should be compared to the reported results on
Form I.

1. Examine the raw data for anomalies (ie., baseline
shifts, negative absorbances, omissions, legibility,
etc.)- )

2. Verify that there are no transcription or reduction
errors (eg., dilutions, percent solids, sample
weights). '

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

4., . The followlng quidelines should be applied in determin-
ing the minimum level of data validation required to
assure the acceptability of the data package.

a. Choose at least two furnace AA parameters and check
all related calculations and transcriptions.

b. Choose at least two ICP parameters for complete
validation. If any errors are identified, then
evaluate an additional two parameters. If errors
are still encountered, then all remaining ICP
parameters must be evaluated.

c. Data for Cyanide and Mercury must be valldated
100 percent.

D. Action

1. I1f there are any discrepancies found, the laboratory
must be contacted by the designated representative to
resolve any discrepancies.

2, If a discrepancy remains unresolved, the reviewer may
determine qualification of the data is warranted.

Y4
37 0000



. %601

XIV. . OVERALL ASSESSMENT OF DATA FOR A CASE

It is appropriate for the data reviewer to make professional

judgements and express concerns and comments on the validity

of the overall data for a Case. This is particularly appro-
priate when there are several QC criteria out of specification.
The additive nature of QC factors out of specification is
difficult to assess in an objective manner.. However, the
reviewer has a responsiblity to inform the user concerning data
quality and data limitations in order to assist that user in
avoiding inappropriate use of the data, while not precluding any
consideration of the data at all. The data reviewer would be

greatly assisted in this endeavor if the data quality objectives
were provided.
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GLOBSARY A

Data Qualifier Definitions

For the purposes of this document the follbwing code letters and

associated definitions are provided.

uJ

The material was analyzed for, but was not detected above
the level of the associatied value. The associated value
is either the sample quantitation limit or the sample

detection limit.
The associated value is an estimated quantity.

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

present).
The material was analyzed for, but was not detected. The

associated value is an estimate and may be inaccurate or

imprecise.
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Case

ccs
CLP
cCB
cev

CRDL

cv
DPO -

EMSL/LV
Equipment blank
Holding Time

ICP

ICS

GLOSSARY B

7601
Additional Terms |

Atomic Absorption

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

Contract Compliance Screening - process in
which SMO inspects analytical data for
contractual compliance and provides EMSL/LV,
laboratories, and the Regions with their
findings. '

Contract Laboratory Program

Continuing Calibration Blank - a deionized
water sample run every ten samples designed to
detect any carryover contamination.
continuing Calibration Verification - a
standard run every ten samples designed to test
instrument performance. ‘

Contract Required Detection Limit

Coefficient of Variation

Deputy Project Officer

Environmental Monitoring System Laboratory/
Las Vegas

Equipment blanks consist of water used to
decontaminate sampling equipment as a sample
check for cross-contamination from inadequate
decontamination. '

The time from sample collection to laboratory
digestion, distillation, or analysis, whichever
is appropriate.

Inductively Coupled Plasma

Interference Check Sample
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Initial Calibration The establishment of a calibration curve with
the appropriate number of standards and
concentration range. The calibra- tion curve
plots absorbance or emission versus
concentration of standards. '

ICB Initial Calibration Blank - first blank
standard run to confirm the calibration curve.

ICV Initial Calibration Verification - first
standard run to confirm the calibration curve.

LCS ' Laboratory Control Standard - A standard that
has gone through digestion and is designed to
measure digestion efficiency. The solid is
suppplied by the EPA.

MS ' Matrix Spike - introduction of a known
concentration of analyte into a sample to
provide information about the effect of the.
sample matrix on the digestion and measurement
methodology.

MD _ Matrix Duplicate - a laboratory split sample
to measure instrument precision.

MSA - Method of Standard Addition

NPO ‘ National Program Office
PE Sample Performance Evaluation Sample

PO Project Officer

Preparation Blank Laboratory blank water which has gone through
digestion or distillation and analysis with
each SDG.

QA Quality Assurance - total program for assuring
reliability of data.
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QC

RPD
RSD
RSCC

Serial Dilution

SDG

SMO
1)
TCL

Trip Blank

.- 7601

Quality Assurance Coordinator

~ Quality Control - routine application of

procedures for controlling the monitoring
process.

Relative Percent Difference

Relative Standard Deviation

" Regional Sample Control Center

A sample run at a specific dilution to
determine whether any signicant chemical or
physical interferences exist due to sample
matrix effects. (ICP only)

Sample Delivery Group - defined by one of the
following, whichever occurs first:
- Case of field samples
- each twenty field samples in a
Case
- each 14 day calendar period which
field samples in a Case are received, -
beginning with receipt of the first
sample in the SDG.

Sample Management Office

Standard Operating Procedure

Target Compound List

A trip blank consists of bottled water that
accompanies sample bottles into the field and
to the laboratory as a sample check for
contamination along the trip.
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APPENDIX A
Contract Compliance éEreening Procedures

for RAS Inorganic Data Packages
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STANDARD OPERATING PROCEDURE
FOR
CONTRACT COMPLIANCE SCREENING (CCS)
OF
ROUTINE ANALYTICAL SERVICES ANALYSES
OF
INORGANICS DATA
UNDER SOW NO. 787
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The following is the Standard Operating Procedure (SOP) under which Contract Compliance
 Screening (CCS) screens routine inorganic data (RAS) under SOW 787.

CCS assesses the deliverables in terms of completeness and technical compliance.
Discrepancies are reported under the relevant screening criteria as listed in the Table of
Contents. The screening results are summarized on a summary form. The problems are
described in detail in the comments section of Worksheets A and B; Worksheet A for ICP
data, and Worksheet B for AA, mercury and cyanide data. Each problem is preceeded by the
code for the relevant criterion. If there is more than one problem under a single code,
sequential numbering is used to differentiate between problems (i.e., By, B, By... etc.) For
each action, the affected samples are identified by placing the problem e on the bottom
line of the comments section across from the corresponding sample.

The summary form consists of a matrix that lists the samples in the left margin, and the
criteria in the top row. Each box in the matrix represents a sample and a criterion. An
action code in a box means that there is a problem or an ambiguity in & sample for the
related criterion. More than one action code may apply to a single box. The action codes are
explained at the bottom of the summary page.

R = - a requirement or deliverable is incompiete or defective and must be
resubmitted.

= g deliverable is missing and must be submitted.
N = 3 deliverable is technically noncompliant.

= an ambiguity exists that requires an explanation in ofder that a decision can
be made.

Comments listed with "No Action® on Worksheet A or B do not appear on the summary sheet,
but need to be addressed in order to avoid future eompliations.

To ensure better undesmdmg of terms used throughout this SOP, some of the terms are
deﬁned as follows:

A case may consist of one or more Sample Delivery Group(s).

0 A Sample Delivery Group (SDG) is defined by the following, whichever is most
frequent

- each case of Field Samples ieeeived bR
- each 20 Field Samples within a case, OR

- each 14 ea!endar day period during which Field Samplu in a cdse are
received.

o All samples must initially be run undiluted. When an analyte concentration
exceeds the calibrated or linear range, appropriate dilution and reanalysis of the
prepared sample is required. The dilution should be minimal and should not
dilute the sample below the instrument detection limit.

0 An analytical sample is defined as any cuvette in the auto sampler, excluding
standardization, ICV, ICB, CCV and CCB. The ICS, CRI, Linear Range
Standard, LCS, Analytical Spikes (post digest/post distillation spikes) and
preparation blanks are all considered analytical samples.
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1. Screening Procedure
a Check to see that the Cover Page is present.
Ensure that all required information is filled in:
) Laboratory name, laboratory code, contract no., case #, SDG #,

SAS # (where applicable), SOW #, and EPA sample aumbers in
alphanumeric order.

(2) Al Sample #s in dats package corresponding with Form [ and
Traffic Report. ’

3) Ensure that the SDG number has been properly assigned.
4) Lab managers signature and date.
) Statement concerning interelement and background corrections.

c. Check to see that the Cover Page is in EPA format.

8. If the Cover Page is not preseat, it must be submitted. (S)

| b. If the Cover Page is not properly completed, it must be resubmitted
(R). IF the SDG number is incorrectly assigned the cover page as well
as all affected forms and raw data must be resubmitted (R).

c. If the Cover Page format is different from that specified in Exhibit B,
it must be resubmitted (R). :

B. Form I - Data Sheets
" 1. Screening Procedure

a Check to see that each sample in the data package has a Form I -
corrsponding to the list on the Cover Page and the Traffic Reports.

b.  Check to see that all required mformauon is filled in:

l) EPA sample # and Laboratory Sample ID # must-be the same

. as they appear on the Cover Page. Laboratory name, lab code,
case #, SDG #, SAS #, and laboratory teeexpt date must be
present.

2) Spot check the resuits versus the raw data.

3) Ensure that the correct number of significant figures and the
proper rounding rules for reporting resuits on Form I have been
followed 2 sig. fig. must be reported if the result < 10 and 3
sig. fig. if the result > 10. For Hg report results as follows: <
0.2 ug/L, 0.2 U; betweea 0.2 and 10 ug/L, one decimal; above
10 ug/L, whole numbers.
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4) Uaits must be UG/L for waters and MG/KG (dry wt) for

solids.

5) Solid samples require 2 value for % solids (reported to one
decimal place). Water sampies must have “0° reported for %
solids.

6) Easure that soil resuits reported to the instrument detection

limit are corrected for % solids.

7 Descriptions of coloration, clarity, texture and artifacts in sam-
ple are required before and after sample digestion/distillation.
For water samples report color and clarity, for soil samples
report color, texture and artifacts, as recommended in SOW 787,
B-16.

Ensure that any required data flags resulting from requirements for
Forms V - IX (N, M, ¢, S, +, W, and E) have been entered on Form |
as appropriate.

Ensure that values are reported properly. Form I includes fields for
three types of result qualifiers. These qualifiers must be oompleted as
fi ollow::

0 C (concentration) qualifiers. Enter *B" if the reported value is
less than CRDL but greater than IDL. If the analyte was
analyzed for but not detected, &2 "U" must be entered. Samples
must not be diluted below the detection limit of the instrument.
The laboratory must use the lowest dilution factor necessary to
bring each analyte within the valid linear range and report the
highest valid value for each analyte.

o Q (Quality Control) qualifiers. Specifjed entries and their
meanings are as follows:

E -  The reported value is estimated because of the presence
of interference(s).

M-  Duplicate injection precision not met for GFAA.
N -  Spike sample recovery not within coatrol limits.

s- . The reported value was determined by the method of
) standard additions (MSA).

W -  Post digestion spike for furnace AA analysis is out of
control limits.

® . Duplicate analysis not within control limits.

+ - Correlation coefficient for the MSA is less than 0.995. -

1
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o M (Method) qualifiers - Specified eatries and their meanings
are as follows:

P - ICP

A - Flame AA

F - Furnace AA

CV - Manual Cold Vapor AA

AY - Automated Cold Vapor AA

AS - Semi-Automated Spectrophotometric

C - Manual Spectrophotometric

T - Titrimetric

NR - If the analyte is not required to be analyzed

All dilutions not required by the SOW (and affecting IDL) must be
noted on an analyte by analyte basis in the comment section.

Ensure that the results reported pertain to the analyses requested. If
cyanide analysis is not requested Form I should state NR, under the
method column.

Check to see that any analyte value reported by any method that has its
IDL > CRDL is at least Sx IDL.

A missing Form I must be submitted. (S)
An incomplete Form I must be resubmitted. (R)

If transcription errors, improper ﬂaggxng or incorrect units are found,
Form [ must be resubmitted (R).

If a sample is diluted below the IDL the sample must be reanalyzed
using the appropriate dilution factor and the data submitted (S).

If a required analysns was not reported, results must be submitted (S)
under CCS criterion R, as well as CCS criterion A, B, K.

If an analyte was determmed by a method for which IDL > CRDL,

samples with analyte resuits below 5x IDL should be marked
noncompliant (N) under criterion L.
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Table 1

Codes for labelling Rav Data

Sample

Duplicate

Macrix Spike

Serial Dilution

Analyctical Spike

Instrument Calibration Standards
Initial Calidbration Verifications
Initial Calibration Blank

Continuing Calibracion Verifications

Conctinuing Calibration Blanks
. Interference Check Samples:
Solution A
Solution A3
CRDL Standard for AA
CRDL Standard for ICP
Laboratory Control Samples:
Aqueous (Vater)
Solid (Soili/Sedimernc)
Preparation Blank
Linear Range Analysis Standard

Sample Dilutiens

STD1, SsTD2,...
ICVl, ICve,...

CCVl, cCv2,..
CCB1. CCB2,..

Ix = 3 fold

‘Lesw

Lcss

P8
IRS -

-1:2 -

(one part sample and
tvo parts dilutant)

B-8
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1. Screening Procedure

a. Ensure that all required information on Form [l has beea compieted:
Laboratory name, {ab code, Case #, SDG #, SAS #, Units (ug/L),
Initial & Continuing Calibration sources and Analytical Methods used.

b. Check the Form IIA's versus the raw data to verify that results for ail
calibrations bracketing relevant samples in the case have been recorded.

c. Verify that 2-point (for ICP), 4-point plus blank (for Hg) and 3-point
plus blank (for AA and cyanide) calibrations have been performed. If
_ the instrument is not capable of performing the required calibration the
_ standards must be run immediately after the instrument calibration
sequence. The results must agree within + 5% of the true value
(exception: CRDL calibration standard).

d. Instruments must be calibrated daily or once every 24 hours and each

time the instrument is set up. The instrument calibration date and time
must be included in the raw data,

e.  Spot check the calibration results versus the raw data and ensure proper
rounding of results was followed.

f. Ensure that the %R calculations are correct and are within the control
limits (90-110% for all metals, except 80-120% for Hg and 85-115%
for CN). Easure that the %R's are calculated from the results reported

on Form IIA. Higher precision or unrounded values cannot be used to
determine %R. '

g. Verify that the proper calibration standards have been used, and that
the same continuing calibration standard was used throughout the
analysis run for a case of samples received. Verify that the reported -
true values for ICVs and CCVs are correct using EPA true values or
values submitted by the laboratories. .

h. Verify that the ICV has been run immediately after i;zstrument
alibrat_ion and is within the coatrol limits (90-110%)

i Verify that the 10% continuing calibration frequency requirement has
" been met. No more than ten analytical samples may be.run betweea
the ICV, first CCV or subsequeat CCV's (this includes the ICS, LCS,
CRI, Linear Range, analytical spikes and preparation dlanks.) Ensure -
that every analytical sample is between two sets of ICV/ICB's or
CCV/CCB's that have met all calibration requirements.

I Verify that a CCV has been performed every 2 hours or at 2 10%
frequency whichever is more frequent.

k. Five full MSA's may be performed between consecutive CCV/CCB
(whether single or duplicate injections were used). CCV/CCB values
may also be determined by MSA if the instrument’s mode cannot be
changed while MSA is being performed.

L Ensure that for all AA (except for Hg) and cyanide analyses one
calibration standard is at CRDL. GUOOSL
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a If any required information is missing from & Form II, the form must
be resubmitted. (R)

b. If any calibration verification pertinent to the samples has not been
reported, a Form II with the sppropriate data must be submitted (S)

C. If the instrument calibration does not meet the required criteria (2-
point (for ICP), 4 point plus blank (for Hg), 3-point plus blank (for
AA and cyanide), or +5% criteria) mark all related samples
noncompliant (N).

d. If calibration raw data are not present, they must be submitted (S)
under CCS criterion CA.

e.f. If the %R for the calibration result (rounded to the nearest whole
number using EPA rounding rules) is outside the control limits, the
instrument must be recalibrated, the previous ten samples re-analyzed
for the affected analytes and the data submitted (S). If the %R
calculations are incorrect, a corrected form must be resubmitted (R).

8. If improper calibration standards have been used, mark the associated
samples as noncompliant (N). If the calibration sources have not been
identified, Form II must be resubmitted (R) with the required
information.

h.  If the ICV is not run immediately after instrument calibration and/or is
not within the control limits mark gll affected samples noncomphant
(N).

i,j,k. If the 10% continuing calibration frequency requirement has not been
met, or if the 2 hour CCV has been violated, mark the preceding
samples (to previous compliant CCV or ICV) as noncompliant (N).

L ~ If one of the calibration standards for all AA (except Hg) and cyanide

analyses is not at CRDL, ail samples will be considered noncompliant
(N).

00008



CB. Form IIB - CRDL Stasdard for AA aad ICP ’ - €601
L. Screening Procedure
2. Ensure that all required information on Form IIB has been completed.

b. Verify that a standard at the CRDL has been analyzed for each analyte
by AA (except Hg). Verify that s standard at 2x CRDL or 2x IDL,
whichever is greater, has beea analyzed for each analyte by ICP but
not for Al, Ba, Ca, Fe, Mg, Na or K. '

c. Ensure that a CRDL standard has been performed at the beginning and
end of each ICP run (but not before the ICY/ICB or after the final
CCY/CCB at the end of the ICP run).

d. Verify that the 8 hour CRDL requirement was satisfied for ICP
analysis.

a If any required information is missing from 8 Form IIB, the form must
be resubmitted (R). A missing Form IIB must be submitted (S).

b. If the true values of the CRDL standard are not at the appropriate
levels the analysis for all samples must be marked noncompliant (N).

c. If the CRDL standard for ICP has been run before the ICV/ICB or
after the final CCV/CCB the analysis for all samples must be marked
noncompliant (N).

d If the CRDL standard is not reanalyzed within 8 hours for ICP
analysis, mark all samples in the run as noncompliant (N). If analysis
times are not provided, the laboratory must $ubmit them (S) under CCS
criterion R.
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Form III - Blanks

L. Screening Procedure

b.

c,.8.

> 7601

Easure that all required information on Form Il has been compieted.

Easure that all values for all required blanks were reported on Form

- IL

Spot check the results versus the raw data.
All blank results must be reported, positive, negative or zero.

The values for the preparation blank must be recorded in UG/L for
water samples and MG/KG for soil samples. The values of ICB/CCB
must be recorded in UG/L.

Ensure that the proper conceatration flag *U" is applied for an absolute
value below IDL, "B" for an absolute value greater than the IDL but
below the CRDL.

Ensure that the blank values are within control limits.

Check the raw data to verify that a calibration blank has been analyzed
immediately after each calibration verification, at the beginning and
after the last analytical sample, every 2 hours, and at 10% frequency.

Ensure that a preparation blank has been analyzed for each batch of
samples (up to 20). For Hg the preparation blank is the same as the
calibration blank, in accordance with the mercury method. It must be
labelled for both uses in the raw data.

If Form I is incomplete, it must be resubmitted (R).

_ If required blanks are not documented a Form III with the appropriate

data must be submitted (S).

If the absolute value of the blank (ICB/CCB) resuits exceeds the CRDL"

for an element, mark the preceding samples (to the previous compliant
ICB/CCB) as non-compliant (N). The instrument must be recalibrated
and the samples re-analyzed for the affected analyte. If an element is
determined on an instrument whose IDL exceeds the CRDL, mark the
associated samples as noncompliant (N) if the calibration blank is
greater than the IDL.

If the 2 hour or 10% frequency has not been met, mark the preceding
samples (up to the last compliant ICB/CCB) as noncompliant (N).

If the absolute value for any analyte concentration in the prep. blank is -
above the CRDL, the lowest concentration of that analyte in the
associated samples must be 10x the blank concentration. Otherwise, all

samples must be redigested and reanalyzed for that analyte and the data
submitted (S).

00008/
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N . = 7601
f. If resuits are improperly transcribed or the units are incorrect, Form [1I
must be resubmitted (R).

h,i. If raw data are needed, code this as submit (S) under CCS criterion R.

| 000085
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Form IV - Iaterfereace Check Sample \ ' h 7 6 0 1
L reening Procedure

2. Check to see that all information required on Form 1V has been
completed, including ICS source and ICP ID number.

b. -Verify that an ICS analysis run has been performed at the beginning,
(but not before the ICY and ICB), and end of each ICP run (but not
after the final CCY/CCB).

c. Ensure that all ICS resuits ar¢ documented on Form IV. The analysis
with the lowest dilution factor within the linear range for ail elements
must be reported.

d. If the ICS was Contractor prepared, verify that it contains all elements
at the level specified in Table 2 (SOW 787 E-8) and that a mean and
standard deviation are calculated for each analyte based upon at least §
;nwsuremenls. .

e, Spot check the ICS results versus the raw data. Eansure that the %R
calculations are correct and are within the coantrol limits (80-120)
except for Al, Ca, Fe, Mg. Recoveries must be calculated versus the
“true” value if EPA solutions are used or a mean value when a
contractor prepared solution is used.

f. Ensure that the %Rs are calculated from the values reported on Form
IV. Higher precision or unrounded values are not permitted to be used
to determine %R.

8. Verify that the 8 hour ICS requirement was satisfied.

a8. . If any information on Form IV has not been completed, it must be
resubmitted (R).

b. If the ICS is run before the ICY/ICB or after the final CCV/CCB mark
all samples in the run as noncompliant (N). If ICS raw data have not
been submitted for both the beginning and end of sn ICP run, then the
data must be submitted (S) under CCS criterion R.

c. . If any required ICS value has not bees documented on & Form IV, it
must be submitted (S). : : ‘

d. If Form 1V lacks the true values for ICP elements, except for those not
contained in an EPA solution, it must be resubmitted (R).

‘e. If any ICS recovery (except for “interferents® such as Al, Ca, Mg and
Fe) is outside the control limit, mark all samples in that ICP run as
noncompliant (N). Resuits for all elements must be within the linear_

 range or a diluted value must be submitted (S) from the diluted ICS.

f. If the %Rs are calculated from values other than those reported on
Form 1V, the form must be resubmitted (R).

00008%
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g. If the ICS is not reanalyzed within 8 hours, mark all samples in the run
as noncompliant (N). If analysis times for ICP are not provided, the
laboratory must submit (S) them under CCS criterion R.

ogueas’Y
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FA. Form VA - Spiked Sample Analysis (Pre Digestion/Pre-Distillation) ~

1. Screening Procedure P 7(30'1
a. Ensure that all information required.on Form VA has been completed.

b. Verify that at least one spiked sample analysis has been performed on
each group of samples of a similar matrix type (i.e., water, soil) and
concentration (i.e., low, medium), or for each Sample Delivery Group
(SDG), whichever is more frequent. If two methods (ICP, GFAA) are
used for an element, spike samples must be run and reported for each
method. The units for reporting spike sample results will be identical
to those used for reporting sample results in Form 1 (i.e., UG/L for
aqueous and MG/KG dry weight basis for solids).

Spike concentrations should conform to those in Table 3 (SOW 787 E-
10). Results must be in consistent units; IDL is the minimum
reportable level.

c. Ensure that %Rs are reported for every spike performed and spot
check the results versus the raw data and %R calculations. In
calculating %R, use sample resuit (SR)=0 for values < IDL. If the
spike is performed on the sample that is used for the duplicate analysis
ensure that the %Rs are calculated versus the resuits designated as the
*original® sample. The duplicate resuits or the average of the duplicate
and sample resuilts cannot be used. Ensure that the %Rs are calculated
from the values reported on Form VA. Higher precision or unrounded
values cannot be used to determine %Rs. %R must be reported,
whether it is negative, positive, or zero. '

d. Under “control limit %R", *75-125" must be entered if the spike added
(SA) value was greater than or equal to one-fourth of the sample resuit
value. Results outside the control limits must be flagged with *N".
This does not apply when SR (sample result) > 4 x SA (spike added). -

e. If there is more than one spike (per matrix, level, and method) and
- only one requires the “N" flag, all samples of that matrix and level
done by the same method, must be flagged. -

f.  An identified field blank cannot be used for matrix spike analysis.
' Except when nt is the only sample of that concentration and matrix for

that SDG.
g Check the traffic reports to see if a specnﬁc sample is requwted for the A
spike analysis.
2. Action
a. . A Form VA missing any required information must be resubmitted (R).
b.  If matrix spikes have not been performed at the required frequency,

the data must be submitted (S). If required matrix spikes have not
been documented on Form VA, they must be submitted (S). If spike
concentrations do not conform to those in Table 3, the spike analyses
(for affected elements) must be redone at the appropriate levels and
submitted (S). If inconsistent units have been used, Form VA must be
corrected and resubmitted (R).
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d.e.

> €601

If the method of calculating the %R is incorrect, Form VA must be
corrected and resubmitted (R). If the %Rs are caiculated from vajues

other than those reported on Form VA, the form must be resubmitted
(R).

If a %R requires an "N" flag on Form VA and does not have it, Form
VA must be resubmitted (R); Form I must aiso be resubmitted (R) as

-appropriate.

If an identified field blank has been used for the matrix spike analysis,
a matrix spike analysis on & field sample must be submitted (S).

(Except when the field blank is the only aqueous sample in a case of
soil samples.) ’

If the sample designated to be used for the spike analysis has not been

used then the proper sample must be spiked and the results submitted
(S).

Gg00083

15



FB. Form VB - Spike Sample Aaalysis (Post ~Digestion/Post-Distillation) - 7 6 O 1
1. reenin
a. Ensure that all required information on Form VB has beea completed.

For flame AA, ICP, Hg, and CN analyses, when the pre-digestion/pre-
distillation spike recovery falls outside the control limits and the
sample result does not exceed 4x the spike added, (i.e. an analyte that
has been flagged “N7), a post-digestion/post-distillation spike must be
performed for those elements that do not meet the specified criteria
(except Ag). The unspiked aliquot of the sample must be spiked at 2x
CRDL or 2x the indigenous level, whichever is greater. The umts for
reporting spike sample results will be UG/L.

c. Spot check the results versus raw data and check %R calculations.

d. Ensure that the proper reporting and calculation methodologies are
followed.
2 Action
a If Form VB is missing my required mfonnanon it must be raubnutted
(R).

b. If a post digestion/post distillation spike has not been done as required
then the analysis must be performed and the data submitted (S). If the -
~ sample has been incorrectly spiked then the analysis must be redone at
the appropriate spike level and the data submitted (S).

c,d. If the results are improperly reported or calculated Form VB must be
: resubmitted (R).

Q0GOGY
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G. Form VI - Duplicate Sample Analysis

> W60

1. Screening Procedure
a. Ensure that all information required on Form VI has been completed.

b. Verify that at least one duplicate sample analysis has been performed
on each group of samples of a similar matrix type (i.e., water, soil) and
coancentration (i.e., low, medium), for each SDG, whichever is most
frequent. If two methods (ICP, GFAA) are used for an element,
duplicate samples must be run and reported for each method. Results
must be in consistent units; IDL is the minimum reportable level. The
sample and duplicate resuits cannot be averaged for reporting values on .
Form L. Duplicate analyses are required for % solids values and for all
analyte results. Check for appropriate units (UG/L for water and
MG/KG dry weight for soil).

c. Spot check the results versus raw data and the RPD calculations. -

d. If both sample and duplicate values are » 5x CRDL a control limit of
420% RPD is applied. If either the sample or duplicate results are
below Sx CRDL a control limit of +«CRDL is applied. The +CRDL
value must be entered under “control limit* to applicable analytes. If
both sample values are < IDL, the RPD is not to be calculated and
"NC must be entered under the method column. Values outside the
control limits must be flagged with ***. If there is more than one
duplicate sample (per matrix, level, and method), and only one is
outside the control limits, all samples of that matrix and level, done by
the same method, must be flagged.

e. The RPD values must be calculated from the values reported on Form

VL Higher precision or unrounded values cannot be used to determine
the RPD. .

f. Duplicate sample analysns may not be performed on an identified field

blank, except when it is the only sample of that concentration and
matrix for that SDG.

8- Checktraﬂ‘icreportstoseetfaspecxf’csamplenstobensedforthe_
duplicate analysxs.

a. If any required mformatmn is missing from Form VI, it must be
resubmitted (R).

b. If duplicate analyses have not been performed at the required
frequency, these analyses must be performed, and the data must be
submitted (S).

If required duplicate analyses were performed, but were not docu-
mented on Form VI, these data must be submitted (S).

If inconsistent units were used, Form VI must be corrected and re-
submitted (R).

000054
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d,e.

If the RPD calculations are incorrect, Form VI must be resubmitted
(R). 'S

If the incorrect control limits have been applied or the +CRDL coatrol
limit is aot entered when required, or if the flagging rules have been
applied incorrectly Form VI must be corrected and resubmitted (R).

If the analytes havé not been correctly flagged on Form I, the Form I's

must be resubmitted (R) under criterion B.

If an identified ficld blank has been used for the duplicate analysis, a
duplicate analysis on a field sample must be submitted (S).

If the sample designated to be used for the duplicate analysis has not
been used then the proper sample must be used for the duplicate
analysis and the resuits submitted (S).

000092
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H.

Form VII - Laboratory Couatrol Sample

1.

- €601
reenin ) :
a. Verify that all information required on Form VII has been completed.

Ensure that the proper reporting methodology has been followed.

b. Verify that at least one Form VI1I, with aqueous and/or solid laboratory
control samples, has been submitted for each group of aqueous and/or
solid samples in each SDG or each batch of samples digested. An
aqueous LCS is not required for Hg and CN analysis. If an analyte is
determined by more than one method a separate LCS must be analyzed

by each method.
C. Spot check results versus raw data and %R cslculations.
d. Easure that the solid and aqueous LCS results are within specified

control limits (80-120% for the aqueous LCS and within the specified
concentration windows for the solid LCS). If either aqueous or solid
LCS is out of control the analysis must be terminated, the problem
corrected, and the samples associated with that LCS redigested and .
reanalyzed.

Acti

a. If any required information is missing from Form VII, it must be
resubmitted (R).'

b. If the required number of LCS analyses has not been performed, these
analyses must be performed and the data must be submitted (S). If a
required LCS analysis has not been documented on a Form VII, it must
be submitted (S). -

c,d. If any aqueous or solid LCS results are outside the control limits (80-
120% for aqueous or concentration windows for solids) (except Ag and
Sb in the aqueous LCS), mark all related samples as noncompliant (N).

0u0033
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Form VIII - Method of Standard Additioa asd Furnace Atomic Absorptioa (AA) QC
Analysis
e 7601

a. Ensure that Form VIII has been completely and correctly filled in and
results flagged as appropriate on Form I's.

1. Screening Procedure

b. Determine which elements have been analyzed by Furnace AA. Fiad
- the raw data and verifly that the proper analytical sequence has been

followed. Full MSA must be performed within the coatext of a regular
analytical run, i.e., 3-point calibration plus blank between consecutive
ICV/ICB and CCV/CCB with no more than five full MSA's. During
full MSA, single injections for blanks and standards are permissible. If
duplicate injections are used during MSA, their average value must be
used to plot the MSA curve.

c. If sample concentrations are greater than the CRDL, ensure that the
duplicate readings agree to within 20% relative standard deviation
(RSD). If they do not agree within 20% RSD after one rerun, the
result on Form I must be flagged with an "M".

d. Review the analytical spike recoveries and sample and spike absorbance
(or concentration) to ensure that the MSA decision tree (Figure I:
SOW 787 E-15) has been followed. If the spiked sample requires
dilution, the unspiked sample must be rerun at the same difution
factor. Analytical spikes are required on the LCS and prep blank.
MSA is not to be performed on the LCS or preparation blank,
regardless of spike recovery results. If MSA is performed twice on one
sample as required by the MSA decision tree and both MSAs have a
correlation coefficient < 0.995, ensure that the resuit reported on Form
I for that analyte was from the MSA with the best correlation
coefficient. An analytical spike is not required on the pre-digestion
spike sample when the spike sample recovery is within the 75%-125%
control limit or when SR > 4x SA.

A quick check for MSA.
%R for analytical spikes:

< 40% - Dilute (5 to 10x) sample and rerun once. If still < 40% the
results must be {lagged with an “E°.

> 40%

(1) Sample absorbance or concentration is < 50% of the
spike, the sample must be quantitated from the curve
and report down to the IDL. If the spike recovery is
less than 85% or greater than 115%, the results must be
flagged with a "W".

(2)  Sample absorbance or concentration is > 50% of the
spike and the spike recovery is between 85% and 115%,
the results must be quantitated from the curve and
report down to the IDL.

Q0003 %
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3) Sample absorbance or concentration is > 50% of the
spike and spike recovery is greater than 115% or less
than 85%, the sample must be quantitated by MSA.

%R must be calculated using sample result, SR=0 for values < IDL.
Yalues between IDL and CRDL must be used in calculaung the
analytical spike recovery.

If MSA's have been performed ensure that all MSA results have been
reported correctly on Form VIII and in the raw data. Recalculate
several linear regressions. Ensure that the curve is plotted with
concentration added (x-axis) vs. absorbance (y-axis) and that the y
intercept, slope, and correlation coefficient are reported on Form VIII
or in the raw data as required. Also make sure alf flags (S, +, W) are
eatered on Form I's as appropriate.

If the preparation blank analytical spike recovery is out of coatrol (85-
115%), the spiking solution must be verified by respiking and
rerunning the preparation blank once. If the preparation blank
analytical spike recovery is still out of control, the problem must be
corrected and reanalysis of all analytical samples associated with that
blank is required.

If Form VIII is not present, it must be submitted (S). If the proper

data flags (E, S, +, W and M) have not been written on Form I, then
Form 1 must be resubmitted (R). An incomplete or incorrectly
submitted Form VIII must be resubmitted (R).

If the proper analytical sequence has not been followed, mark the
affected samples as noncompliant (N).

If the % RSD between a sample and its duplicate exceeds 20% and the
sample has not been rerun, mark the sample as noncompliant (N).

If the proper decision tree process has not been followed for a sample,
mark it as noncompliant (N). Examples are: (1) noncontract specified
dilution of a sample before the first analysis, or (2) spiking at > 2 x
CRDL, then diluting the spiked sample to bring the spike to 2 x CRDL
or (3) rerunning a sample instead of diluting or performing MSA. If

the spiked sample was not run at the same dilution factor as the
unspiked sample, it is non-compliaat (N).

If the %R is improperly calculated, the calculation must be corrected
and the data must be resubmitted (R). If MSA is required, the
analyses must be performed and the data submitted (S). If the siope,
y-intercept and correlation coefficient are not present in the raw data
they must be submitted (S).

If the preparation blank analytial spike recovery is out of coatrol and
it was rerun but remained out of control mark all affected samples as

" noncompliant (N).

006035
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Serial Dilution (Form IX --ICP Oaly)

I.

c.

- €601

reenin

Verify that Form IX haS been submitted for each required serial
dilution and that all information requu'ed on Form [X has been
completed.

Ensure that at least one serial dilution has been performed on each

group of samples of a similar matrix type (i.e., water, soil) and
concentration (i.e., low, medium), for each SDG, whichever is most
frequent. If no samples in the case contain analytes at least ten times
(10x) the IDL in the original (undiluted) analysis, then serial dilution is
not required (NR). The initial sample value must be entered on Form
IX and (NR) entered under the method column if the original sample is
below 10x IDL.

Check to see that a 5-fold dilution that does not agree within 10% of
the initial value has been flagged "E° for that analyte on Form IX and
all associated Form Is. If there is more than one serial dilution per
SDG, but at least one is not within the 10% limit for a specific analyte,
flag all samples of the same matrix and coacentration with “E" flags for
that analyte.

Ensure that identified field blanks have not been used for serial
dilution analysis.

A 5x dilution is required (one part of sample mixed with four parts
distilled water).

Spot check the results on Form IX against the raw data and recalculate
the % Difference for a few elements.

Ensure that the proper concentration flags have been reported on Form
X, | '

If Form IX is not preseat, it must be submitted (S). An incomplete

* Form IX must be resubmitted (R).

If no, or too few serial dilution analyses have been performed
(provided that analyte concentrations are sufficiently high), these data
must be submitted (S).

If *E" flags are required, but are not entered on Form IX, the form
must be resubmitted (R). The affected Form Is must also be re-
submitted (R) under CCS criterion B.

If an identified field blank has been used for seriél dilution analysis,
an analysis on a field sample must be submitted (S).

If a dilution factor other than 5x is used, the analysis is noncompliant
(N).

000096
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(R).

If Form IX is improperly completed it must be resubmitted (R).

(UGN g
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KA,KB.

7601

Holdiag Times - Form X

Cyanide (CN) - 14 days

Mercury (Hg) - 26 days

Other metals - 6 months

b.

Ensure that Form X has been submitted and completed properly.

For CCS purposes, the holding time is defined as the number of days
from the date of sample receipt at the laboratory to the date of sample
preparation (digestion or distillation). Compare these two dates for
each analyte and sample to see if holding times have been exceeded.
Holding time = prep date - laboratory receipt date.

Ensure that the holding time has been properly calculated. The dates

on Form X must correspond to the dates on the distillation (or
digestion) log and the Traffic Reports.

If Form X is not present, it must be submitted (S).

If information to determine holding times is not contained in the data
package, it must be submitted (S). If the holding time for an analyte
in @ sample has been exceeded, mark that sample as noncompliant (N)
and report the number of days in excess on the CCS summary sheet.

If the holding time calculations on Form X are incorrect, Form X must
be resubmitted (R).

00005
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L. Form X1 - Iastrument ﬁehcdon Limits " 7 6 O 1
1. Screening Procedure
a Verify that at least one Form XI has been submitted.

.An IDL must be reported for each wavelength used in the sample
analysis (no IDL is required for CN). Verify that the IDL are not
greater than the CRDL for each anaiyte. If an analyte has been
determined by an instrument whose IDL exceeds the CRDL for that
element, check to see that the concentration in the sample exceeds the
CRDL by at least a factor of S.

c. Verify that the IDL’s reported are for the current quarter, (i.e. no more -
than 3 months old). If multiple instruments are used for the analysis
of an analyte within an SDG, the highest IDL for the instrument must
be used for reporting concentration values for that SDG.

d. Verify that all information is recorded on Form XI including
Instrument 1.D.

2 Action
a. If a required Form XI is missing it must be submitted (S).

b. If an IDL is not reported for an analyte it must be submitted (S). If
the IDL for an analyte exceeds the CRDL, mark all samples
noncompliant (N) and notify the laboratories Project Officer (P.O.).
(Except when the sample result is greater than 5x’s the IDL).

c. If the case is submitted using out of date IDL’s, the new IDL's must be
submitted (S) and all affected Forms I-IX resubmitted (R). If the
analyte has been determined by more than one instrument and the
highest IDL is not reported then all affected Forms I-IX must be
resubmitted (R). :

d. An incomplete or ambiguous Form XI (unclear as to which IDL
corresponds to which instrument) must be resubmitted (R).

000039
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M. Forms XII A & B Interelement Correction FncM . 7 6 0 1]
I Screening Procedure |
L N Verify that all required information is recorded oa Forms XII A & B.
Verify that a current Form XII has been submitted with every case
package. Ensure that correction factors for Al, Ca, Fe and Mg have

been determined. Also ensure that the date of the correction factors do
not exceed the ICP analysis date or precede the analysis date by more

than 12 months.
2 Action
a. An incomplete form must be resubmitted (R).’
b. If ihterelement correction factors have not been determined for Al, Ca,

Fe and Mg mark all samples noncompliant (N). If a Form XII is
missing, it must be submitted (S), under criterion M.

0001.00
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N.  Form XIII - ICP Liaear Ranges 7601
1. Screening Procedure ;

a.

b.

Ensure that all required information is recorded on Form XIIL

Verify that & current Form XIII has been submitted for each ICP
instrument used in determining analyte resuits. Ensure that the date of
ICP analysis does not exceed the Linear Range determination by more
than 3 months. .

Make sure that all the results obtained from each ICP instrument for
each analyte and wavelength fall below its established linear range for
that instrument. For AA, CN and Hg the linear range of the
instrument is the value of the highest standard used to calibrate that
instrument.

If' Form XIII is improperly completed or incomplete it must be
resubmitted (R).

A missing Form XIII must be submitted (S).‘ If the linear range(s) are.
out of date then the current linear ranges must be submitted (S).

If any value obtained from an instrument falls above its established
linear range of that instrument the sample should be marked as
noncompliant (N). ' :

000101
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Raw Data | : ?60 1
1 Screening Procedure

a. Verify that legible raw data (ICP, Flame AA, Hg, CN, Digestion and
Distillation Logs, and % solids) including instrumeat readouts and
indication of pH < 2 or > 12, as applicable, have been submitted to
support all nmple analysa and QC operations reported in the case.

b. Ensure that the raw data are properly labelled using EPA Sample
numbers and codes and conform strictly to the contract requirements
(See Table i: SOW 787 B-8).

c. Ensure that the raw data are in the correct order (ICP, Flame AA,
Furnace AA, Hg, CN, digestion and Distillation Logs, and % solids).

d. Verify that proper background correction and multiple injec-
tion/exposure requirements have been fulfilled. The Cover Page state-
ment on background correction applies only to ICP.

e. . Ensure that the time and date of each analysis has been given and the
run sequence is clear and follows the contract requirements.

f. Ensure that no QA/QC samples are improperly run. If the first run of
a QA/QC sample is outside of its specified control limits, the analysis
must be terminated, the problem(s) corrected, the instrument
recalibrated, and all affected samples reanalyzed.

g. Ensure that any crossouts made to the raw data are initialed and dated
by lab personnel.

2 Action
a. If the raw data for any sample or QC operation are missing they must
be submitted (S). If the data are illegible they must be resubmitted
(R).
b. If the raw data are not properly labelled or do not strictly conform to

the contract requirements, the data msut be resubmitted (R).

c. If the raw data are not in the correct order, note it on the worksheet as
‘ a "No Action® item. If the problem persists, report it to the
laboratory s Project Officer.

. d. If background corrections have not been applied to Furnace AA, ICP,
or Flame AA measurements below 350 nm, mark all samples as
noncompliant (N). If duplicate injections/exposures for Furnace ICP
or AA (except MSA) have not been performed, mark the affected
samples as noncompliant (N).

e. If time and dates of each analysis are not given in the raw data, the
data must be resubmitted (R). If the raw data is not clear (i.e. too
many crossouts, inconsistency between actual raw data and summary
sheets, ambiguous explanations, etc...) the data must be resubmitted
(R). _
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If QA/QC samples are rerun becuase the first analysis was outside of
specified control limits for that QA/QC sample the analytical samples
associated with that particular QA/QC sample must be marked -
noncompliant (N) under the QA/QC criterion it pertains to.

If crossouts in the raw data are not initialed and dated, the raw data
~ must be resubmitted (R) with the appropriate initials and dates.

000103
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Sample Traffic Reports

1.

760 1,

Screening Procedure

a Verify that all samples listed on the Cover Page, and having a Form I,
also have a Traffic Report copy in the data package.

b. Ensure that the Traffic Report photocopy is legible as to case number,
. sample number, sample type, required analysis, receipt date and
signature. The Traffic Reports shall be arranged in increasing EPA
sample number order, considering both alpha and numeric designations.

c. Check to see that all analyses requested oan the Traffic Report have
been carried out. (Note: If *Filtered® is entered on the Traffic report
a "dissolved” metal analysis is not automatically requested. The specific
analysis requested must be under the proper column in section "C RAS
ANALYSIS" of the traffic report). .

d. Check to see if any of the samples are labeled as a field blank or a
rinsate. '

A.gtign

a. If a Traffic Report photocopy is missing, it must be submitted (S). If
there is a Traffic Report photocopy but no Form I or raw data, the
problem should be coded as explain (E).

b. If the Traffic Report photocopy is iuegible, it must be resubmitted (R).

c. If requested analyses have not been performed, the data for that
analysis and all required forms must be submitted (S).

d. If an identified field blank or rinsate has been used for the duplicate,
spike or serial dilution analysis (except if the sample is the only sample

of that concentration and matrix in that SDG) the analysis must be
submitted (S) on an appropriate sample, under the proper criterion.

00010%
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Appendix C '

INORGANIC TARGET ANALYTE LIST (TAL)

Contract Required
Detection Limic (1¢2)

s
"

Analyte ‘ (ug/L)
Aluninum . 200
Antimony 60
Arsenic 10
Barium . 200
Beryllium s
Cadmiun _ S
Calciun _ 5000
Chromium 10
Cobalte 50
Copper o 25
Iron _ 100
Lead S
Magnesium ' 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassiun B ‘ 5000
Seleniux S
Silver 10 -
Sodium $000
Thalliue . 10 -
Vanadiur 50
Zinc : 20
Cyanice 10
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Appendix D

TABLE 2. INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS USED FOR ICP
INTERFERENCE CHECK SAMPLE

Analytes (mg/L).A . Interferents (mg/L)

" Al . 500
Ca . 500
Fe 200
Mg 500

Ag
Ba
e
cé
Co
Cr
Cu
by b
Ni
Pb
v
Zn

HOMHMMHOOOOHOONM
OVOoOOoOLULLVLLWLOWLWLO
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Appendix E

TABLE 3. SPIKING LEVELS(!) FOR SPIKE SAMPLE ANALYSIS

For ICP/AA For Furnace AA Othet(z)
{ue/L) (ug/L) (ue/1)

Element Vater Soil Wacer Soil
Aluninum 2,000 L :

timony 500 500 100 100
Arsenic -2,000 = 2,000 40 .40
Barfum ’ 2,000 2,000 ' ’
Beryllium so . S0
Cadaiunm S0 50 5 5
Calcium L] ° ‘
Chrociun 200 200
Cobal: 500 500
Copper 250 250
Iron ' 1,000 . }
Lead 500 500 20 20
Magnesium ' bt - e : '
¥angsanese 500 500
Mercury . . - 1
Nickel 500 S00
Porassium LI L _ :
Selenium 2,000 2.000 10 10
Silver 50 S0
Sodium L o
Thallium 2.000 2,000 S0 S0
Vanadium 500 500
Zinc v 500 500
Cyanide : : 10C

NOTE: Elements vithout spike levels and not designated wvith an
asterisk, must be spiked at appropriate levels.

1The levels shovn indicate concentrations in the final digestate of the
spiked sample (200 nL final volume).

ZSpiking level reported i{s for both vater and soil/sediment matrices.

“No spike requirced.

£-10 o /87
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Figure 1.
FURNACE ATOMIC ABSORPTION ANALYSIS SCHEME
PREPARE AND ANALYZE
SAMPLE AND ONE SPIKE |
(2 X CRDLY
(Double Injections Required)
NO
ANALYSES WITHIN DILUTE SAMPLE
CALIBRATION RANGE ™1 ANDsPixe
lves
RECOVERY OF SPIKE 1f NO, Repeat Only Once
GREATER THAN 60%
1 SullNO | FLAGDATA |
T| wiTHAR e |
YES " YES REPCRT l
RESULTS
A 1 | Tomw. |
SAMPLE ABSORBANCE No | SPIKE RECOVERY
CREATER THAN 50% : GREATER THAN
. OF SPIKE 5% AND S
ABSORBANCE®. LESS THAN 115% REPORT l
RESULTS
NO | rom,
FLAG TiTH |
A nygee ,
YES
SPIKE RECOVER'Y YES QUANTITATE |
CREATER THAN 35% AND - FROM ;
LESS THAN 115% CALIBRATION !
CURVE AND |
REPORY |
TO IDL
NO
QUANTITATE BY MSA WITH 3
SPIKES AT 30, 100 & 150% | _
OF SAMPLE ABSORBANCE
(Only Singie Injections Required)
} If NO, Repeat Only Once
CORRELATION COEFFICIENT
CREATER THAN 0.993 —_
I Stitl NO —
FLAC DATA
tﬁs CITH A 3.7
FLAC DATA VITH =5~ 000112

*Spike absorbance defined as (absorbance of spike sample) minus (absorbance o! the sample).
E-15 ‘

/€2
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SANPLE DELIVERY GROUP (5DG) : “d601
TRAFFIC REPORT (TR) COVER SHEET

Lab Name: : - Contract No.: 68-01-

Lab Code: ' Case No.: SAS No.: -

Full Sample Analysis Price in Contract: $

SDG No./First Sample in SDG: Sample Receipt Date: :
(Lowest EPA Sample Number _ (MM/DD/YY)
in first shipment of
samples received under SDG)

Last Sample in SDG: Sample Receipt Date:
(Highest EPA Sample Number . (MM/DD/YY)
in last shipment of
samples received under SDG)

EPA Sample Numbers in the SDG (listed in alphanumeric order):

 E "

2 | 12
3 _ i}
4 14
s ’ 15
6 16
7 SRt
8 ‘ 18
9 19
10 20

Note: There are a maximum of 20 field samples in an SDG.

Attach Traffic Reports to this form in alphanumeric order
(i.e., the order listed on this form). s
Q00413

Sample Custodian Date
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SUGGESTED INSTRUMENT RUN SEQUENCES (SOW787)

The following suggested run sequences are based upon & 20 sample SDG (Sample

Delivery Group).

The example Sample IDs and respective concentrations are listed below.

Also note the abbreviations key supplied for raw data.

Sample ID Sample Type
MZ.2001 ILW
MZ.2002 LW
MZZ003 Lw
MZ.Z004 LW
MZZ005 ILw
MZ.Z006 MW
MZ.Z2007 MW
MZ.Z008 MW
MZ.Z009. MW
MZZ010 IMW
MZZ011 ILS
MZZ012 ILS
MZZ013 ILS
MZZ014 ILS
MZZ015 ILS
MZZ016 IMS
MZZ017 IMS
MZZ018 IMS
MZZ019 IMS
MZ2020 IMS

ILW

MW

ILS

IMS
XXXXXX =

XXXXXXD

XXXXXXS

XXXXXXL

XXXXXXA

reviati

Inorganic Low Water

Inorganic Medium Water

Inorganic Low Soil

Inorganic Medium Soil

Sample

Duplicate

Matrix Spike (Predigest./Predistill)
Serial Dilution |

Analytical Spike (Postdiéest./?ostdistill) ‘

Q001 L%



1)
2)
3)
4)
5)
6)
)
8)
9)
10)
11)
12)
13)
14)

15)

Blank
Std1

Std2

Icv?
IcB?
ICSAY
1csaB? -
CRII®

PB1 (ILW)

PB2 (IMW)

PB3 (ILS)
PB4 (IMS)
LCSW
Less

MZZ001

16)

17)

18)
19)

20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

30)

ICP (Duplicate Exposures Required)

ccvi?
ccBi1?
MZZ001D
MZZ001S
MZZ002
MZZ003
MZZ004
MZ.Z005
MZZ005SL
MZZ006

MZZ006D

MZZ006S
ccv2?
ccB2?

MZZ007

30

32)
33)

“34)

35)
36)

- 37)

38)
39)
40)
41)
42)
43)
44)

45)

-MZZ008

MZZ009
MZZ010
MZZ010L
MZZ011
MZZ011D
MZZ011S

MZ2012

-MZ2Z013

ccv3?
ccB3?
MZZ014
Mzzdxs
MZZ01SL

MZZ016

46)
47
48)
49)

50)

s

52)
53)
54)
55)
56)
57)
58)
59)

- 7601

MZZ016D
MZZ016S

MZZ017

‘MZZ018

MZZ019
MZ.Z0020
CCv4?
CCB4?
MZZ020L
ICSAY -
1cSAB®
CRIF®
CCvs?
CCBS?

a An ICV/CCV and ICB/CCB must be performed a( 10% frequency or every 2 hours,
whichever is more frequent.

b The initial and final analyses of the ICSA and ICSAB solutlons must be performed within 8

hours of each other.

¢ The initial and final analyses of the CRI standards must be performed within 8 hours of
each other.

g0o01is



)
2)
3)
4)
5)
6)
7
8)
9)
10)
i)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

123)

24)

25)

26)

Blank

Std1

Std2

Std3 (CRA)
Icv

ICB

PBI (ILW)
PBIA (ILW)
PB2 (IMW)
PB2A (IMW)
PB3 (ILS)-
PB3A (ILS)
PB4 (IMS)
PB4A (IMS)
LCSW
LCSWA
cCvi

CCBI

LCSS
LCSSA
MZZ001
MZZ001A
MZZ001D
MZZ001DA
MZZ001S

MZZ00ISA

- 7601

FURNACE AA (Duplicate Injection Required)

27)

| . 28)

29)
30)
31)
32)
33)
34)
35)
36)
37)

38)

 39)

40)
41)
42)
43)
44)
45)
46)
47)
48)
49)

50)

- 51)

52)

MZZ002
MzioozA
CCV2
CCB2
MZZ003
MZZ003A
MZZ004
MZZ004A
MZZ005
MZZ005A
MZZ006
MZZ006A
MZZ006D
MZZ006DA
CCV3
CCB3
MZZ006S
MZZ006SA
MZ.Z007
MZZ007A
MZZ008
MZZ008A
MZZ009
MZZ009A
MZZ2010

MZZ010A

53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
14)
75)
76)
m

78)

cCcva 79) Mzz017
CCBA4 80) MzZ017A
MZZ011 81) Mzz0018
MZZOIIA  82) MZZOISA
MZZOIID  83) MZZ0I9
MZZOIIDA | 84) MZZ0I9A
MZZO011S  85) MZz020
MZZOIISA  86) MZZ020A
MZZ012 87) MZZ001+0*
MZZ012A  88) MZZO00I+10*
MZZ013 89) MZZ001+20°*
MZZO13A  90) MZZ001+30*
CCVs 91I) CCV7
CCBS  92) CCB?
MZZ014

MZZ014A

MZZ015 *MSA single injection
MZZ015A

MZZ016

MZZO16A

MZZ016D

MZZ016DA

MZZ016S -
MZZ016SA

CCV6

CCB6

0001.1¢



1
2)
3)
4)
5)
6)
7
8)
9)
10)
1)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)

22)

23)
24)

25)

Blank

Std1

Std2

Std3 (CRA)
ICY

ICB

PBI1 (ILW) -

PB2 (ILW)
PB3 (ILS) .
PB4 (IMS)
LCSW
LCSS
MZZ001

MZZ001D

MZZ001S

MZZ002
CCV1
CCBI
MZZ003

MZZ004

-MZZ005

MZZ006
MZZ006D
MZZ006S

MZZ007

- 7601

FLAME (Single Exposure Required)

26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
4s)
46)

)

48)

MZZ008
MZZ009
MZZ010
ccv2
CCB2
MZZz011
MZzZ011D
M22Z011S
MZZ012
MZZ013
MZZ014
MZZ015

MZZ016

MZZ016D

MZZ0168
ccv3
CCB3
MZZ017
MZZ018
MZZ019
MZ2020
CCV4

CCB4 B )

000117



1)
2)
3)
4)
5)
6)

7)

8)
9)
' 10)
11)
12)
13)

14)

15)
16)
17)
18)
19)
20)
21)
. 22)
23)
24)
25)

Blank

Std1

Std2

Std3

Std4

ICv

IcB

PBI (I Lw)

PB2 (IMw)

PB3 (IMs)
PB4 (IMs)
LCss (iLs, 1Ms)
MZZz00]
MZZ001D
Mzz0o1s
MZZz002
MzZz003

CCvI

CCBI

MZZz004
Mzz00s
MZZ006 -
MZZ006D
MZZz006s
MZZz007

MERCURY (Single Exposure Required)

26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
- 42)
43)
44)
45)
46)
47)

48)

M2Z008
MZZ009
Mzz010
MZz011
CCv2
cc2
MZZ011D
Mzzo11s
MZzz012
MZ2013
MZzz014
Mzzo1s
Mz2z016
Mz2016D
MZ20}6s
Mzz017
CCv3
CCB3
MZzzo13
M22019
MZ2020
CCv4

-—

CCB4

> 2603

00041s

4



CONTRACT COMPLIANCE SCREENING

INORGANIC DEFECT STATEMENTS LISTING

Prepared for
Analytical Operations Branch -
Hazardous Site Evaluation Division

US EPA Office of Emergency and Réuiedial Response

by
Viar & Company
under

Contract No. 68-01-7235

Draft Version January 1989
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RAS INUOKGANIU VoL YLARADLES -

- 7601

The error statements and SOW references described in this document are used for "all
notification of defects identified during CCS screening. [Each statement is structured as
follows:

Square brackets [ ] enclose the list of possible items that may be associated with part of
a defect statement. E.g., (slope/y-intercept/correlation coefficient/x-intercept

(concentration)] [is/are] missing. Oaly applicable items should be included for the
report statement.

Parentheses ( ) enclose the page reference to the Statement of Work on which
notification of noncompliance is based. '

{ ) enclose the element with which the defect is associated.

For example, statement R14:
{ ) MSA [data/slope/y-intercept] (is/are] missing. (E14-17).
could be reported as:
Pb MSA slope is missing. (E14-17).

The following pages list the error statements to be used for each type of defect, organized by
the CCS criterion under which they should be reported. Note that the compliance of sample~
associated blanks, spikes, and duplicates is partially assessed on the basis of their own
associated QC criteria. ‘ ' A

0001<i



WWeMwasmes w——

1. [Contract No./Lab Code/Case No./SAS No./SDG No.] is/are missing or incorrect on

Form ____. (BI2). = 7601

2. Lab code incorrect on Form . (B12).
[Case No./SAS No.} is inconsistent on Forms . (B13).
EPA format is not followed for Form . (A4).

5. Form suffix not correctly incremented for records corresponding to Form
(HS).

AW

0001<:



Criterion A. Cover rags.

1. SOW No. is missing or incorrect. (B14). )
2. EPA Sample No. is [missing/incorrect/not in alphanumeric order}. (Bl4). ., "¢ 6 () 1
3. [Question one/Question two} is not answered (Bl14). **B** o '

4. Question Three is [answered incorrectly/not left blank] (B14). *°*B*®

5. Lab manager's signature is not present. (B14).

6. Spike suffix (S) is [missing/associated with an incorrect sample]. (B14).

7. Duplicate suffix (D) is [missing/associated with an incorrect sample). (B14).
8. Cover page is missing. (B14).

00013



Criterion B. Form 1.

1.
2
3.
4.
5
6
7
8

EPA Sample No. is {missing/incorrect}. (B15). . .

Matrix is {missing/incorrect]. (B15). - 4 7 6

Lab Sample ID. is inconsistent with the cover page. (B14). - €601
Level is [missing/incorrect]. (B12).

Date received is [missing/inconsistent with the traffic report). (B1S).

9% Solids is [missing/inconsistent with the raw data]. (B1S5).

Concentration units are {missing/inconsistent with the Sample Matrix]. (B1S). -
[Color/clarity [before/after]/texture/artifacts] are [improperly entered/missing].

" (BI6).

10.

11.
12.
13.
14.
15.

( ) Concentration is [missing/inconsistent with the raw data). (B1S).

{ ) Concentration flag in Form I column C is [ missing/inconsistent with the raw
data]. (B15).

( ) Form I *Q" qualifier is [missing/incorrect]. (BIS, C1, D48, D69).

{ )} Form 1 "M~ qualifier is {missing/incorrect]. (B15).

( ) Reported conceatration is not to the required significant figures. (B1S).
{ ) Concentration is not corrected for % solids. (BS).

Form I is missing. (BS).

000124



9.
10.
1.
12.

Injtial calibrauon source 15 LIS bdde {ad s jo .
Continuing calibration source is missing. (B16,17).
{ ) Initial calibration true value is [missing/inconsistent with the source valué}. - ? 6 0 1

.(B17).
{ ) Initial calibration found value is [missing/inconsistent with the source value].

(B17).

Initial calibration %R is [missing/incorrect/not reported to one decimal place).
(B17). :

( } Continuing calibration true value is {missing/inconsistent with the source value}.
(B17).

{ } Continuing calibration found value is [missing/incorrect/not reported to two
decimal places}. (B17).

( } Continuing calibration %R is (missing/incorrect/not reported to one decimal
place). (B18). ' : '

{ } M column method is [missing/incorrect]. (B18).

{ ) [Initial calibration/continuing calibration] %R is outside the specified control
limits. (ES).

The same continuing calibration standard was not used throughout for { ). (ES).
Form 2A is missing. (BS).

0001<5
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ICP CRDL standard source is missing. (BI8). =~ 7601

{ )} CRDL standard source for (AA/ICP) is {missing/not at the CRDL/not rua at
two times the IDL when IDL is greater than the CRDL/not run st two times the
CRDL when the CRDL is greater than the IDL). (B18,E6).

( } CRDL standard (CRI) analyzed in the middle of the run is [not reported/not
reported in the Final Found section of the Form}. (B19).

{ )} [CRI/CRAY] is missing when more than one wavelength is used. (B19).
{ } CRDL standard for AA true value is not reported to one decimal place. (B18).
{ } CRDL standard for AA found value is not reported to two decimal places. (B18).

{ ) CRDL standard for ICP [initial found/final found] is not reported to two
decimal places. (B19).

{ ) %R for [AA/ICP].is [missing/incorrect/not reported to one decimal place.
(B18,19). -

10. Form 2B is missing. (BS).

0001<b



Criterion V. rorm J. .

1. Preparation blank matrix is [missing/reported incorrectly). (B19). o 2601
2. Preparation concentration units are (missing/inconsistent with the matrix}. (59).

3. () [initial calibration blank/aqueous preparation blank/continuing calibration blank]
is [missing/inconsistent with the raw data/not in ug/L/not reported to one decimal

place}. (B20). .
4. () absolute value of [initial/continuing] calibration blank exceeds the {IDL/CRDL).
(E7/Cl).

5. () column C qualifier is [missing/incorrect]. (B20).
6. () M qualifier is [missing/incorrect]. (B20).

7. () Sample value is below 10 times CRDL and is reported incorrectly because the
preparation blank value is below the negative CRDL. (E7).

8. () Sample value is less than 10 times the preparation blank value and the
preparation blank value exceeds the CRDL. (E7).

9. Form 3 is missing. (B5).
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ICP ID No. is missing. (B20).

( ) true values for [solution A/solution AB] are [xmssxng/meorrect/not reponed to
the nearest whole number}. (B21). A D- 7 6 O 1

ICS source ID (or Lot number) is missing. (B21).
( ) (nitial/final found] [Sol/A/Sol. AB] values are [missiog/inconsistent with the raw

L data/not reported to the nearest whole number for soluuon A/not reported to one

decimal place for solutiona AB). (B21).

() [Negauve/zero] found value for (solution A/solution AB] is
[missing/incorrect/inconsistent with the raw data}. (B21).

( ) Found values for {solution A/solution AB] are missing for the wavélength used.
(B21).

{ )} %R is [missing/incorrect/not xeported to one decunal place] for {initial found
value/final found value]. (B21).

Form 4 is missing. (B6).

10
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5.

10.

Form SA is [mis_sing/not performed for specified sample). (B6/E9).
[Matrix/level] is (missing/inconsistent with the traffic report). (B12/B22). . '2' 6 0 1
Concentration is [missing/inconsistent with the matrix}. (B22). '

( ) control limits are {missing/incorrect/not left empty when the sample is greater
than four times the spike added). (B22). °**B**

{ ) spiked sample result is [missing/inconsistent with.the raw data/not in the
appropriate units). (B22).

{ ) [spiked sample result/sample result] C qualifier is [missing/incorrect). (B22).

{ ) sample result is [missing/inconsistent with the raw data/inconsistent with Form
1]. (B22).

() spike added is [mxssmg/mcorrect] (B22).
{ )} %R is [missing/incorrect/not reported to one decimal place]. (B22).

{ ) Q qualifier is [missing/incorrect when the sample is four times greater than the
spike added). (B22/E9).

11. () M qualifier is {missing/incorrect]. (1323). '
12.( ) [spiked sample result/sample resuit/spike added] is missing for the alternate

method used. (E9).

13. EPA Sample No. is missing suffix. (B13). **B**
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s.
9.

Form 5B is missing. (B§). **B** .
[Matrix/Level] is [missing/inconsistent with the traffic report]). (B22/B23). ¢°*B**
( ) [control Limit/%R/Q field] is reported whea it should be blank. (B23). **B*r

( } Sample result is [missing/inconsistent with Form 1/not required/not reported to
two decimal places/oot in ug/L]. (B23). *°B°**

( } spiked sample result is [missing/inconsistent with the raw data/not reported to
two decimal places/not reported in ug/L). (B23). **B**

{ ) spike added is [missing except for Ag/incorrect/not reported in ug/L/not
reported to one decimal place/not added at the greater of two times CRDL or twice
the sample value). (B23/E9). °**B**

-{ ) %R is [missing/incorrect/not calculated to one decimal place/not reported when

negative/not reported when zero). (B23). **B**
{ } Q qualifier is not left blank. (B23). **B**
( } M qualifier is [missing/incorrect). (B24). **B**

10. EPA Sample No. is missing an A suffix. (B8). **B**

12
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Form is [missing/not submitted for specified sample). (B6/E11). -
[Matrix/Level] is [missing /inconsisteat with the traffic report). (B24). ~ > %76 01
9% solids for [sample/duplicate] is missing. (B24). ‘

Concentration units are [missing /inconsistent with the matrix]. (B24).

EPA Sample No is missing the D suffix. (B13). **B**

( ) control limit is [missing incorrect/not corrected for original sample weiéht/not
corrected for % solids/not left empty when sample or duplicate is greater than five
times CRDL]. (B24,27,E11). **B** ‘

7. () sample value is [missing/inconsistent with Form I/inconsistent Qvith the raw
data). (B24).

8. () Duplicate value is [missing/inconsistent with the raw data}. (B24).

9. [C.,M] qualifier is {missing/incorrect]. (B24,25).

10. () Q qualifier is [missing/incorrect]. (B24,25).

11. { } RPD is [missing/incorrect/not reported to one decimal place). (B24,25).

W N e
P

LA
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[Solid/Aqueous] LCS Source ID (or Lot number) is missing. (B25).
( ) [Aqueous/Solid] true value is [missing/incorrect]. (B2S). ~ 2601

{ } Aqueous found value is {missing/inconsistent with the raw data/not reborted to
two decimal places). (B25,26/E12).

{ ) Solid found value is [missing/outside the control limits/inconsistent with the raw
data/not reported to one decimal place). (B25,26/E12).

{ ) Aqueous %R is [missing/incorrect/not reported to one decimal place/outside
control limits]. (B25,26).

{ ) Solid %R is [missing/incorrect/not reported to one decimal place]. (B25,26).

‘.B‘.

{ ) C qualifier is [missing/incorrect]. (B25).

14
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1. Form 8 is missing. (B6).

2

(EPA Sample No./Analyte/dilution factor] is (missing/not in alphanumeric <60
order/incorrect/inconsistent with the raw data). (B26). '

Added [concentration/absorbance] is [missing/inconsistent with the raw data].
(B26,27).

Final concentration is {missing/inconsistent with the'matrik/inconsistent with the
raw data] for EPA Sample No. (B27).

MSA was incorrectly done on the LCS. (E14).

Final concentration is (missing/not reported to one decimal/not reported as an
absolute value/is not reported as less than the IDL] for EPA Sample No. (B27).

R value is [missing/not consistent with the raw data] for EPA Sample No. (B27).
MSA was not reported as required. (E14-17) for EPA No. '
Q qualifier is {missing/incorrect). (E14-17).

Is | 000133



A w o

o N W

'Form 9 is missing. (B6).

[Matrix/Level] is (missing /inconsistent with the traffic report]. (B28). o '/ 6 O |
( ) Initial Sample result is [missing/inconsistent with Form 1]. (B28). Cwe

{ ) serial dilution result is (missing/inconsistent with the raw data/not multiplied by
5]. (B28).

( ) % difference is [missing/incorrect). (B23).

{ ) [Initial Sample/Serial dilution) result C qualifier is [missing/incorrect). (B28).
{ } Q qualifier is {[missing/incorrect]. (B29).

( } M qualifier is [missing/incorrect]. (B29). **B**

16
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1. [Mercury/Cyanide] holding time [cannot be determined/exceeds SOW specification).

o . 7601

17
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Criterion L. Form 10.

Form 10 is missing. (BS). 7601
Date is missing. JB30). '
{ICP/Flame/Fumnace] ID Number is missing. (B30).

( ) Wavelength is [missing/not reported to two decimal places}). (B30).

( } Background code is [missing/incorrect]. (B30).

() IDL is {missing/not reported to one decimal place]. (B30).

{ } M qualifier is [missing/incorrect]. (B30).

Instrument ( ) IDLs were determined more than three months before the
date of analysis. (E14). '

Sample values are invalid because the IDL exceeds the CRDL and reported values -
are less than 5x IDL. (A2). ‘

Do
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Form 11 is [missing/not reported as required]. (B6).

Date is missing. (B30). ' ' :

ICP ID No. is missing. (B31). ~ ~ €601
{ ) Wavelength is [missing/not reported to two decimal places). (B31).

[Al/Ca/Fe/Mg] correction factor is [missing/not reported when {zero/negative]).
(B31). : ‘

6. Instrument ( ) correction factor(s) [was/were] determined more than one
year from date of analysis. (E16).

N R N
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Form 12 is missing. (B32). . .
ICP ID No. is missing. (B32). » €601
Date is [missing/incorrect}. (B32). i

{ ) Integration time [missing/not in seconds/greater than five spaces). (B32).

{ ) Concentration is [missing/not in ug/L}. (B32). -

{ } M qualifier is [reported improperly/missing (NR)]. (B32).

Instrument ( ) linear range(s) [was/were] determined more than three months
before the date of analysis. (E16).

{ } Concentration reported on Form 1 was obtained from a value exceeding the
(linear/calibration] range. (A3, B34).
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Form 13 is missing. (B3S). . .
More than 32 analyses were reported on one Form 13. b 7 6 O 1
Method of analysis is [missing/not an acceptable code]. (B3S). IR :

(EPA sample no./duplicate/spike/LCS/prep. blank] is [missing/not in ascending
alpha numeric order/formatted incorrectly). (B35).

Repreparation of [EPA sample no./duplicate/spike/LCS/prep. blank] was
(missing/not in the order of increasing preparation date/formatted incorrectly).
(B35).

Preparation date is [formatted incorrectly/incorrectly/missing/incorrect with respect
to the method used]. (B35).

Under "weight”, the wet weight is {missing/not reported to two decimal places/not
in grams/not the wet weight/incorrect with regards to the method fo analysis] for
soil samples. (B3S).

Weight is not blank for water samples. (B3S)
The final volume is [missing/not ir_1 ml/not to the nearest whole number]. (B35).

21
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10.

11,
12.

13.
14,
15.
16.

17.
" 18,
19.
20,
21.

22.
23.

COTTI A% 0D MidDige \swwV)e

The following [field sample/QC sample (i.e. the calibration standards, ICVs, CCVs,
ICBs, CCBs, CRAs, CRlIs, ICSs, LRSs, LCSs, PBs, duplicate, serial dilutions, pre-.
digestion spikes, post digestion spikes, analytical spikes) MSA addition], associated -
with the SDG, [was/were] not reported for the following [Analytes/Method] on

Form 14. (B36). _ - 7601

More than 32 analysis were reported on one Form 14. (B36).

Instrument ID number is {missing/greater than 12 spaces/not uniquely identifying

the instrument used to produce the data}. (B36).

Method code is [missing/greater than two characters).
(B36).

["Start Date"/"End Date"}is [missing/formatted mcorrectly/not when the analysis was

[done/ended]. (B36).
Sample No. is not (formatted properly/in temporal order]. (B36).

Dilution factor is (missing/not to two decimal places/incorrectly including the

inherent preparation dilution]. (B37). ‘
Time is [not in the correct format/missing). (B7) (B37).

Percent recovery for the furnace analytical spike(s) [xs/are] [missing/incorrect).

(B37).
Data missing for ( ). (B37).

Instrument calibration is not [performed/performed with proper number of
standards] for (). (E3).

Instrument calibration was not performed within 24 hours of analysis for (
The two hour calibration time limit for is violated for ( ). (ES).
The 10% calibration frequency is violated for ( ). (ES, E6, E14, E15).

). (E3).

[ICS/CRI] [was/were] not analyzed twice within the 8 hour workmg shift for ( ).

(E6, EB).

The MSA tree was not followed correctly for { ). (E14).
(ICS/CRI/ICV] was not performed after calibration for { ). (E6).
[ICB/CCB] was not performed after {ICV/CCV] for { }. (ES).
[ICS/CRI/CCV] was not performed at the end of the run for ( ). (E6).

Preparation blank analytical spike recovery is out of SOW specified range for ( }.

(E17).

',Sa'mple was not run initially undiluted for ( ). (A3).

Serial dilution was oot performed at 5x dilution for ( }. (E12).
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Criterion R. Raw Data

(ICP/Furnace/Flame/Hg/CN] raw data are mi;ing.,(87). -~ _7 6. 0 1
SDG package is not numbered sequentially. (B4). :

{ ) Raw data is [illegible/deleted but not signed/unclear]. (B7).

SDG package not submitted with single-sided pages. (B3).

SDG package forms are not in increasing EPA sample alphanumeric order. (BS).

{ ) Instrument readouts as strip charts/tapes/or hard copies are necessary. (B6).

{ } Raw data are submitted out of order. (B6).

{ } Raw data are not labelled with [EPA sample number appropriate codes). (B7).

( )} Data for [calibration {standards/source/solution preparation date/blanks]/sample
{volume/weight/duplicate/spikes/serial dilution/anaiytical
spike/%R/CV/)/instrument used/background correction used/] are m_issing. (B7).

10. { ) MSA [data/slope/y-intercept] [is/are] missi_ng. (E14-17).
11. { ) Integration times are missing for AA analyses. (B7).

N o A o o

12. Digestion log(s) [is missing[sample/preparation blank/LCS/date/volume/weight
used). (B9).

13. Aqueous pH is [less than 2/greater than 12/missing). (B9).

14. () Value is not reported uncorrected in the raw data. (A3).

15. Duplicate exposures are missing for ICP. (D1).

16. { ) Furnace element did not have double injections (except MSA). (E14).

17. {ICP/Furnace/Flame/HG/CN] standard curve is incomplete. (E4).

18. [ICP/Furnace/Flame/HG/CN] standard at the CRDL is missing for ( ). (E4).
19. EPA spécified [ICP/Furnace/Flame/Hg/CN] method was not used for ( . (A2).
20. Furnace spike was added incorrectly for ( }. (E10).

2]. Percent solids data are [missing/incorrect]. (B1S, E11).

22. The MSA tree was not followed correctly for ( ). (E14).

23. Post digest spiking volume exceeded 10% of the sample volume. (E16).

24. Standardization solution concentrations areAmissing. (B7).

25. Instrument was not calibrated [daily/when it was set-up). (E3).

23
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SDG Group No. is [missing/improperly assigned] on traffic report. (B4). 7 6 '
SDG final sample is missing on traffic report. (B4). Sy 01

[Lab manager's signature/receipt date/sample condition on receipt] is missing on the
traffic report. (B4).

[Matrix spike/duplicate/serial dilution] was run on a field blank. (E9,11,12).

24

000142



> 7601

4

APPENDIX C

Completed Data Validation Reports
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FIGURE 6
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Dennis Gagne

November 16, 1988

. Regional Sample Control Custodian
U.S. Environmental Protection Agency
90 Canal Street

Boston, Massachusetts 02114

Re: - TID No.
Case 9164, SDG235
XYZ Laboratories
ABC Site, Lexington, MA
Metals:

Dear Mr. Gagne:

01-8809-15

10/aqueous

3 7'(5()'1!'

_ A validation was performed on the inorganic analytical data
from 10 aqueous samples collected by LMO at the ABC site. The data
were evaluated based on the following parameters:

* @ data completeness
* o holding times
e- calibration verification
e- laboratory and field blank analyses
e: ICP interference check sample results
e- matrix spike recoveries
* @ laboratory and field duplicates
e- laboratory control sample results
e- furnace atomic absorption results
* @ serial dilution results
* @. detection limit results
* @ - sample results
- o All criteria were met for this parameter.

Table I summarizes the validation recommendations which were based

on the followinag information:
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Mr. Dennis Gagne ’ November 16, 1988
Page 2

Calibration Verification

The 2xCRDL standard for Cadmium had a recovery of 65%.
Results near the CRDL may be biased low. Estimate (J) positive
results less than 3xCRDL and non-detected results (UJ).

Blanks

Element Maximum Conc./Units Action Level
Antimony 53.4 ug/1 . 267 ug/1
Copper 12.1 ug/1l - 60.5 ug/1
Zinc 6.0 ug/l 30 ug/l

Value > IDL and < Action Level
Value > IDL and > Action Level

Report value U
Report .value unqualified

ICP Interference Check Sample

Positive results were observed for Antimony in ICS A solution

although there is no Antimony present in the solution. The
positive results may be due to an interference from Iron.
Significant levels of Iron are present in the samples. It is

recommended to estimate all positive results for Antimony.

Matrix Spike Recoveries
TREs Analyte Percent Récoverv

MAE236 Silver 72
MAE236 Lead 60

Positive and non-detected results shall be estlmated for both
Silver and Lead.

Laboratory Duplicates

Laboratory duplicatesA did not meet required criteria for
Copper. Estimate (J) positive results only.

Post~-digestion Spikes

The following samples analyzed by~gréphite furnace had low
post digestion spike recoveries:
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Mr. Dennis Gagne
Page 3

Element
Seleniun

Lead
Thallium

(uJ) .

b+ 7601

November 16, 1988

Samples Affected

MAE237, MAE247
MAE246
All except MAE240 and MAE247

All affected samples are non-detected and shall be estimated

Serial Dilution Analysis

Serial dilution results did not meet required criteria for
Calcium. Estimate (J) all positive results.

No other problems were encountered with this case.

KAO/kao
Enlosures
cc. D. Szaro

Very truly yours,

ROY F. WESTON, INC.

Karol-Anne O'Leary
Data Reviewer

Joseph D. Mastone
Team Manager
ESAT Region I
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ABC 8ite Name
Case 9164

Table I. Recommendation Summary

Aluminum
Antimony
Arsenic
Bariunm
Berylium
Cadmium
Calcium
Chromium
Cobait
copper

Iron

al -

Magnesium
Al Manganese
Mercury
Nickel
. Potassiunm
J Selenium
J*° Silver J?
Sodium
Thallium J*
Vanadium
zinc | al

J* Cyanide

———--—-———-------———-----------—-—---———c--—---——

field is left blank the qualifier is A -

Accept data, raise the sample detection limit(s) due to
blank contamination.

Estimate (UJ) non-detetced results due to poor linearity
near the CRDL. Detection limit is biased low.

Estimate (J) positive values and detection limits (0J)
due to low matrix spike recoveries. These estimated
results would be minimum values.

Estimate (J) all positive values due to poor duplicate
precision.

Estimate (UJ) non-detected results due to low matrix
spike recoveries for Se (MAE237 and MAE247), and T1 (all
except MAE240 and MAE247).

Estimate (J) positive results due to- a supression
observed through the serial dilution analysis. Estimated
results represent minimum values. '
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. 7601

REGION I ~ Site Name ABC Site
Data Review Worksheets ‘ Reference Number (1-£§09-15

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied (laboratory name) XY1l Laboratories data package received
at Region I has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. 9164 SAS No. Sampling Date(s) (3/14/§§-03/17/88
SDG. No. - MAEZ35 Matrix Aqueous Shipping Date(s) (3/15§/§§
No. of Samples _I{ Date Rec'd by Lab 03/19/8§

Traffic ‘Report Nos: MAE235 - MAEZ40, MAE245 - MAEZ47, MAEZ5§

Trip Blank No.:
Equipment Blank No.:
Field Dup Nos:

SOW No. 7/87 requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates

-Holding Times ' -Lab Control Sample Results
.=Calibrations : -Furnace AA Results

~-Blanks -ICP Serial Dilution Results
-ICP Interference Check Results -Detection Limit Results.
-Matrix Spike Recoveries -Sample Quantitation

-Laboratory Duplicates

Overall Comments: The data package was compfete and the copies were of qoéd
quality.

Definitions and Qualifiers:

A - Acceptable data.

J - Approximate data due to quality control criteria.

R - Reject data due to quality control criteria.

U - Analyte not detected.

Reviewer: _Karcl-Anne 0'leary Date: -71/15188
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REGION X

Data Review Worksheets

I1I.

HOLDING TIMES

”»

7601

Complete table for all samples and circle the
fractions which are not within criteria.

T

|
l
I
l
l
l
l
I
|
|
|
I
I
l
l
|
I
|
[

|
|
|
i

T T i HG {CYANIDE l OTHERS i pH T ACTION |

| samprE |  DATE | DATE | DATE | DATE | | l

} 1D } SAMPLED | ANALYSIS | ANALYSIS ANALYSIS, | {

| | |13 | | | | |

} MAEZ 35 {03/14/33 {g§/27/88 { NA } 04/17/88 { Y, } }
7

% MAEZ 35 % 03/14/88 ;03/27/88 { NA % 04/17/88 } < 1 % {

| warzs7 | o3/14 10307788 | Vosrizes | <2 | l

| _waecsr | os/1asss | 03/01/88 | | 0417786 | | |

} MAEZ 3§ }03/14133 }03/27133 } NA } 04/17/88 { < { !
13

} MAEZ 29 {03/14/88 }03/27138 } NA } 04/17/88 } . { }

' 12

{ MAEZ20 ) 03/15/88 }03/27/88 b s { 04/17/88 { ) } {
10

t MAEZ25 | 03717788 =03/27/ss NA { 04/17/88 } <7 l {
70 ,

{ MAEZZ6 | 03/17/88 {oszzzzzs NA % 04/17/88 { <7 } {
9 R

% WAEZ47 | 03/18/88 {osgzzzgs NA { 04/17/88 } <7 } {
T

| waezss | 03/16/88 ‘ngzzzgx NA % 04/17/88 | _ <1 { |

l | | | | |

| | | i | |

| | | | | |

| | | | | |

| | | | | |

| | | | | l

1 I | I l

3 | | | |

| | | | |

1 [} § ] {

METALS -

MERCURY - 28 DAYS FROM SAMPLE COLLECTION
CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:

180 DAYS FROM SAMPLE COLLECTION

If holding times are exceeded all positive results are

estimated (J) and non-detects are estimated (UJ).

If holding times are grossly exceeded, the reviewer may
determine that non-detects are unusable (R).

COOLa4



KEGION I _
Data Review worksheets 7 6 0 1

»

IIT A. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria

List the analytes which did not meet the percent recover $R) cr
for Inltlal or Continuing Calibration. Y (3R) iteria

DATE 1cv/cevi ANALYTE = 3R ACTION SAMPLES AFFECTE
ACTIONS:

Iflany analyte does not meet the %R criteria follow the actions stated
below:

For Positive Results:

Accept Estimate (J) Reject (R)
Metals 90-110%R "75-89%R, 111-125%R <f5%R, >125%R
Mercury 80-120%R . 65-79%R, 121-135%R <65%R, >135%R
Cyanide 85-115%R 70-84%R, 116~130%R <70%R, >130%R

For Non-detected Results:

Accept Estimate (UJ) Reject (R)
Metals 90-125%R 75-89%R <75%R, >125%R
Mercury 80~-135%R 65~-79%R X <65%R, >135%R
Cyanide 85-130%R 70~-84%R <70%R, >130%R

ALL enitordia wene met.
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REGION I . . N 760 1

Data Review Worksheets
III B. INSTRUMENT CALIBRATION (Section 2)
¢. Analytical Sequence -

A. Did the laboratory use the proper number of
standards for calibration as described in the

SOwW? - Yes or No
B. Were calibrations performed at the beginning of

each analysis? Yes or No
C. Were calibration standards analyzed at the be-

ginning of sample analysis and at a minimum fre-
quency of ten percent or every two hours during

analysis, whichever is more frequent? Yes or No
D. Were the correlation ccefficients for the cali-
bration curves for AA, Hg, and CN > 0.9957? Yes or No

E. Was a standard at 2xCRDL'ana1yzed for all ICP
. analyses? _ Yes or No

If No,

The data may be affected. Use professional judgement to determine
¢ severity of the effect and qualify the data accordingly. Discuss
a..y actions below and list the samples affected.

The CROL standard for Cadmium had a necovery of 65%. Estimate afl values
fon Cadmium<3 X CRDL (15ua/L). |
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REGION 1 \ |
Data Review Worksheet’

IV A. BLANK ANALYSI8 RESULT8 (Sections 1-3)

_ist the blank contamination in Sections 1 & 2 below.

A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks MATRIX: Aqueass
DATE ICB/CCB# PREP BL ANALYTE CONC. /UNITS
4/13/88 ICB - o Sb 53.4

4/13/88 Aqueous Cu | 12.1

4/13/88 Aqueous i 6.0

2. Equipment/Trip Blanks

DATE EQUIP BL - ANALYTE CONC. /UNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion

batch? : ‘ (Yes)or No

B. Was a calibration blank run every 10 samples or
every 2 hours whichever is more frequent? (Yeshor No

I1f No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.

goo1La%



REGION I - -
Data Review Worksheets . 7 6 0 1

IV B. BLANK ANALYSIS RESULT8 (Section 4)

. Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. No positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AL). Specific actions are as follows:

1. When the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with a U,

2. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX ¢ Agqueous MATRI'X :
ELEMENT MAX. CONC./ AL/ ELEMENT MAX. CONC./ AL/
UNITS UNITS UNITS UNITS
sb 53.4 267 ug/L
Cu 121 _605 ug/L
In . __ 6.0 30 ug/L

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in
order to compare them with the sample results.

conc. in ug/L X Volume diluted to (200ml) X 1L_ X 1000gm X lmg = mg/kg
‘ Weight digested (lgram ) 1000ml ikg 1000ug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results.
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REGION I
Data Review Worksheets

- 7601

Vv A. ICP INTERFERENCE CHECK BAMPLE (Sections 1 & 2)

. Recovery Criteria

List any elements in the ICS AB solution which did not meet the criteria
for %R.

DATE ELEMENT iR ACTION SAMPLES AFFECTED

e —————
o

—————
——————

ACTIONS:

1f an element does not meet the %R criteria , follow the actions stated
halow: ] '

PERCENT RECOVERY

<50% 50-79% >120%
Positive Sample Results | R J J
Non-detected Sample Results R uJ A

2. Frequency Requirements

Were Interference QC samples run at the beginning and
end of each sample analysis run or a minimum of twice

per 8 hour working shift, whichever is more frequent? Yes or No

If no,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

ALL acceptable.
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REGION I . 7601

Data Review Worksheets

v B. ICP INTERFERENCE CHECK S8AMPLE (Section 3)

Report the concentration of any elements detected in the ICS A
solution > 2xIDL that should not be present.

ELEMENT CONC. DETECTED CONC. OF INTERFERENTS
IN THE ICS - IN THE ICS
AL CA FE MG
Sb A 50 ug/lL 506000 525000 185000 5210090

Estimate the concentration produced by the interfering element in all
affected samples. See guidelines for examples. List the samples
affected by interferences below:

SAMPLE ELEMENT SAMPLE - SAMPLE INTERFERENT ESTIMATED
AFFECTED AFFECTED CONC. CONC. INTERF.
(ug/L) AL CA FE MG (ug/L)
MAE235 Sb §0 102000 27
'AE23§ Sb 91 91800 24
MAE240 Sb §1 120000 32
ACTIONS:

L. In general, the sample data can be accepted without qualificétion if
the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

4. Estimate (UJ) non-detected results for which false negatives are
suspect. _

Give explanations for any actions taken below:

Estimate (J) positive nesufts o antimond,

-
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REGION 1
Data Review Worksheets

VI. MATRIX SPIKE

. %601

- 1 MAEZ_36 i . A MATRIX:_ Aqueous

1. Recovery Criteria

List the percent recoveries for analytes which did not neet the

required criteria.

S - amount of spike added
SSR - spikes sample result
SR - sample result

Analyte SSR SR s . %R Action
Sclver 36 4.0 u 50 | 72 J{+), Ul NO
Lead 16 4.1 20 l_;ﬁg Jl+], UJ ND

i
|
!
I
l
l
|
I
|
|

- — A — —— T— ————— ——

Matrix Spike Actions apply to,all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a

factor of 4 or more, no action is taken.

2. If any analyte does not meet the %R criteria

stated below:

PERCENT RECOVERY

<30 30%-74%
>ositive Sample Results J J
ion~-detected Results R vJ

1. Frequency Criteria

A. Was a matrix spike prepared at the required fre-

quency?

follow the actions

>125%
J
A

(EEE}or No

B. Was a post'digestion spike analyzed for eleménts
that did not meet required criteria for matrix

spike recovery?

Yes Jor No

separate worksheet should be used for each matrix spike pair.

goo158



REGION 1
Data Review Worksheets

N | 7601
vII. LABORATORY DUPLICATES

ist the concentrations of any analyte not meeting the criteria for
duplicate precision. For soil duplicates, calculate the CRDL in mg/kg
using the sample weight, volume and percent solids data for the sample.
Indicate what criteria was used to evaluate precision by circling either
the RPD or CRDL for each element.

MATRIX: Aqueous

Element Sample # Duplicate} Action
i) MAE236 MAE236 RED
ugq/L

Alumimm___i ggoo_ i 60.5 i 54.7 i i

Antimony l l 37 u ‘ 37 u | NC ‘

Arsenic l | 3. 0u i 3.0u ' NC '

Barium | | 18,8 I 18,3 | '

Beryllium__| l 2,0u ‘ 2.0u | NC |

Cadmium l l 5. 0u | 5.0u | NC |

calcium____| | —33400 | 33500 |03,

Chromium ‘ l 4.0u ‘ 4.0u l NC l

Cobalt ‘ l 4,3u | 4,3u l NC |

Copper ’ l 24.2 l 6249 l l J(")

Iron | | 142 l 146 l 2.8 l'

Lead 5.2 ‘ 3,7 l l

Magnesium__ 1980 | 2000 ' ‘

Manganese___ 22.2 | 23.2 l |-

N“rcuy - 0,.7%u ' 0.2“. I NC l

ke 10 4 10 u NC

potassium_%ZSfojooj 1£10 { 1740 = {

Siienium ‘ lt‘o:__ ‘I’-ﬂuL l 1.0 I NC I

Silver Ly 4.0u NC

Sodium % EOOO 1{ 18900 { 18500 { %

Thallium l 10__l l 2.0u i 2.0u ‘ NC |

Vanadium ‘ S ‘ l 4. 0y l 4.0y l NC l

Cyanide L i { i

Laboratory Duplicate Actions should be applied to all other samples of
the same matrix type.

ACTIONS:

1. Estimate (J)' positive results for elements which have an RPD >20%
for waters and >35% for soils. :

y, If sample results are less than 5x the CRDL, estimate (J) positive

. results and (UJ) nondetected results for elements whose absolute
difference is >CRDL, (2xCRDL for soils). If both samples are non-
detected, the RPD is not calculated (NC).
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REGION I

Data Review Worksheets

viII. FIELD DUPLICATES - not applicable

7601

_i1st the concentrations.of all analytes in the field duplicate pair.
For soil duplicates, calculate the CRDL in mg/kg using the sample wexght

volume and percent solids data for the sample.

Indicate what criteria

was used to evalute the precision by circling exther the RPD or CRDL for

each element

MATRIX::

Element CRDL, Sample § Duplicate# Action
water o
ug/L ’

Aluminum____ 200 i i i

Antxmony | | |

Arsenic | l |

Barium_ 200 - ' |

Berylllum 5 | l |

Cadmium 5__l I l

Calcium_____; _5000_ - | |

Chromium 10_l | l

Cobalt 50__l l ‘

Copper_ 25_| l I

Iron __100 ' | i

Lead 5 | | ‘

Magnesium__ 50 ! | l

Manganese___ | __ _‘ ' |

Y -~cury_ 0. _‘ ‘ |

Pota551um 50 Y | i

Selenium S__| i l

Silver 10_ - l |

sodium_____ 5000 - i |-

Thallium___ _' ‘ |

Vanadiun 50._l I ‘

Zinc 20_l | |

cyanide_ 10_, . :

*jeld Duplicate Actions should be applied to all other samples of the
same matrix type. :

ACTIONS:

1. Estimate (J) positive. results for elements which have an
for waters and >50% for soils.

2, If sample results are less than 5x the CRDL,
results and (UJ) nondetected results for elements whose
difference is >2xCRDL,
detected, the RPD is not calculated (NC).

estimate (J)

(4%XCRDL for soils). 1If both samples

RPD >30%

positive
absolute
are non-

0001464



REGION I )
Data Review Worksheets

IX. LABORATORY CONTROL SAMPLE - aff accepiable -~ Y601
. Agqueous ICS

List any LCS recoveries not within the 80-120% criteria and the samples
affected.

DATE ELEMEN iR ACTION SAMPLES AFFECTED

2. sSolid ICS

List any analytes that were not within the control windows set by the

EPA for the solid LCS sample. The 80-120% criteria is not used to
evaluate solid LCS results.

ELEMENT 1CS CONC, CONTROL WINDOWS ACTION SAMPLES AFFECTED
ACTIONS:

rce ecove
AQUEQUS ICS <50% 51-79% >120%
Positive Results R J J.
Non-detected Results R UJ A
SOLID ICS C <EPA_Control Windows >EPA Control Windows
Positive Results J J
Non-detected Results uJ A

3. Frequency Criteria

A. Was an LCS analyzed for every matrix, every
digestion batch, and every 20 samples? <EEE>0: No

000461



REGION I
Data Review Worksheets

7601

X A. FPURNACE ATOMIC ABSORPTION ANALYSIS

*. Duplicate Precision

—-$ffi-— Duplicate injections and one-point analytical spikes were per-

formed for.all samples: duplicate injections agreed within #
20*. :

-------- Duplicate injections and/or spikes were not performed for the
following samples/elements: ‘

-------- Duplicate injections did not agree within + 20% for samples/
elements: .

2. Post Digestion Spike Recoveries

-------- Spike recoveries met the 85-115% recovery criteria for all
samples.

Spike recoveries did not meet the 85-115% criteria but did
not require MSA for the following samples/elements:
Se - MAE237, MAE247 Pb_MAEZ46

T - all sampfes except MAE240, MAE247

MSA was used to quantitate analytical results when con-
tractually required.
Correlation coefficients >0.995, accept results.

Correlation coefficients <0.995 for sample
numbers/elements:

-------- Method of Standard Addition (MSA) was not performed as re-
quired for samples/elements:

ACTIONS:

1. Estimate (J) positive'results if duplicate injections are outside
+ 20 ¥ RSD.or CV. :

2. If the sample absorbance is <50% of post digestion spike absorbance -
the following actions should be applied:

CE RECOVE
<10% 113-84% >115%
Positive Sample Results J or R J J
Non-detected Results R uJ A

3. Estimate (J) sample results if MSA was required and not performed.

4. Estimate (J) sample results if correlation coefficient was <0.995.
. /'

Y 000162



REGION I - | . 7601

Data Review Worksheets
XI. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION ANALYSIS

Serial Dilutions were performed for each matrix and results

of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not performed for the following:

\/ Serial Dilutions were performed, but analytical results did

not agree within 10% for analyte concentrations greater than
50x the IDL before dilution.

Report all results !.:elow that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX: Aqueous .

ELEMENT IDL SOxXIDL SAMPLE SERIAL iD ACTION
RESULT DILUTION

Aluminum i 25 i 1250 i 60.5 i 125 u i AR i
Barium l 2,90 | 100 ’ 18.§ | 10 u ‘ NR |
Paryllium :

imium | | I | I |
calcium_} ] } 2050 { 33400 } 41000 } 77,8 } T
Chromi\lﬂ_| | l l ’ )
Copper____{ 19 _.;__5_(29__1 24,2 ‘ | MR { .
Iron l 14 | 700 | 102000 l 97000 l 4.9 |
Lead
Magnesium% 51 { 2050 % 7980 } ' {
Manganese ‘ 6 | 300 l 22 i AR |
Potassiuml 95 l 47590 | 1810 l NR |
Silver l l l | ’
Vanadium_l | l l |
Zinc |37 |7750 | 39.¢ ! T

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.
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Data Review WOr)csheets - 7 6 0 1

XII. DETECTION LIMIT RESULTS
Instrument Detection Limits
b/// Instrument Detection Limit results were present and found to be
less than the Contract Required Detection Linmits.

IDLs were not included in the data package on Form XI.

IDLs were present, but the criteria was not met for the
following elements: :

2. Reporting Requirements

Were sample results on Form I reported down to
the IDL not the CRDL for all analytes? (zgg>or No

Were sample results that were analyzed by ICP
for Se, Tl, As, or Pb at least Sx IDL. . C§E§>or No

Were sample weights, volumes, and dilutions
taken into account when reporting detection

limits on Form I. Yes jor No

If No,

The reported results may be inaccurate. Make the necessary changes

¢ the data summary tables and request that the laboratory resubmit the
corrected data.

000164



REGION I
Data Review Worksheets A &’ 7 6 0 3.

XIIXI. SAMPLE QUANTITATION

/

Sample results fall within the linear range for ICP and within
the calibrated range for all other parameters.

Sample resplts were beyond the linear range/ calibration range
of the instrument for the following samples/elements:

In the space below, please show a minimum of one sample calculation.
per method:

ICP - Magnesium - Result from insthument - 1.9864 mg/L
984 mg X 1000 ug = 1980 ug/L
L I mg

FURNACE - Instrument paintout in ug/L. Prep factor

"
—

MERCURY - Instrument printout in ug/L. 'wa.p facton

"
—

CYANID

For soil samples, the following equation may be necessary to convert

raw data values (usually reported in ug/L) to actual sample con-
centrations (mg/kg):

The lab is required to use 1 gram sample (wet weight) to 200 ml.

Wet weight concentration =

digest conc. in ug X 200ml X 1L __ X 1000gm X lmg _ = mg
L l gn 1000 ml 1kg 1000ug kg

In addition the sample results are converted to dry weight using the
percent solids calculations:

Wet weight conc. X 100 = final concentration, dry weight (mg/kq)
$solids
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APPENDIX D

Figures
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FIGURE 1
Region I Data Validation

Roles and Responsibilities
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FIGURE 1

. 7601

DATA VALIDATION - ROLES AND RESPONSIBILITIES

FINAL
WORMPLAN

N7

CONTRACTOR PREPARES
FMONTH PROJECTION

CONTRACTOR PREPARES
1-MONTH PROJECTION
& DGO SUMMARY SHEET

WRITTEN

CONTRACTOR
PICKS P PE

FROM ESD

0 ASSIGNS
LAB AND CASE o

J

RSCC PROVIDES LAB &
INFO TO CONTRACTORS |

L

CONTRACTOR SMIPS
SAMPLES TG LAB

PHONE
|CALLS

L

DATA PACKAGE REC'D
BY EPA RSCC, DQO
SUMMARY ATTACHED

J

CONTRACTOR
VALIDATES DATA

'INEXT

RSCC FOR
JPLE TRACKING
SMO WITH AIRBILL
3 TR &S ETC.
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(SEE FIGURE 2)
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FIGURE 2

Overview of the Data Review Process
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OVERVIEW OF THE DATA REVIEW PROCESS

PREPARE DATA
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NITH USRBILITY,
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FIGURE 2

CONTRACTOR
VALIDATES DRTR

L

7601

CHECK CRSE NARRATIVE
FOR DPLANATION AND
CRLL SAMPLER TO CHECX
ACCURACY OF -SAMALE LOG

CALL THE SAPLER
FOR INFORMATION
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REJECTION WITH INNIT/
AFPROVAL OF PR &
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C38 OAY LIGT)

FOR RESOLUTION
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FIGURE 3

Inorganic Traffic Report
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FIGURE 4

Chain of Custody Form
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PIGURE S
Contract Laboratory Program

Telephone Record Log

00017y
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In Reference to Case Nols):

FIGURE 5

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call:

Laboratory Name:
Lab Contact:

Region:

Regional Contact:

Call Initiated By: __Laboratory Region

In reference to data for the following sample number(s):

< ymmary of Questions/Issues Discussed: -

Summary of Resolutions

000173

Signature Date

Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy
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FIGURE 6

DQO Summary Form

000150



FIGURE 6 . ) 760 1

DQO SUMMARY FORM

1. SITE 179
REQION _____
NAME ’ PHASE
LOCATON : Alt RI2 RIJERAFS RD RA
NJMBER { CRCLE ONE)

2, MEDIA
CRCLE ONE)

3. USE STe RISK EVAL
(CRCLE ALL THAT | CHARAC, ASSESS. ALTS,
APPLY) {HaS)

SoL o SW/SED AR | ONER

2, 4 MONTORNG
- PEMEDWL

1
:

OTER

4. OBJECTIVE

$. SITE INFORMATION

AREA DEFTH TO GROUND WATER
GROUND WATERUSE

SOL TYPES
SENSITIVE RECEFTORS

8. OATA TYPES (CRCLE APPROPRIATE DATA TYPES)
A ANALYTICAL DATA

8. PHYSICAL DATA
pH PESTICOES  TOX PERMEABLSTY HYDRAUUC HEAD
CONDUCTIVITY  PCB o€ POROSITY PENETRATION TESY
VOA METALS aTxX GRAN SZE HARDNESS
ABN CYANDE oo BULK DENSITY
ar

7. SAMPLING METHOO (CIRCLE METHOOKS) TO BE USED)
ENVIRONMENTAL BASED - CAAS

NON- NTRUSME PHASED
SOURCE GRD COMPOSITE NTRUSNE —_—

8. ANALYTICAL LEYELS (INDICATE LEVELSS) ANO EQUIPMENT 4 METHOODS)
LEVEL1 FIELD SCREENING - EQUPMENT
LEVEL2 FIELD ANALYSS - EQUPMENT
LEVELS NONCLP LABORATORY - METHOOS
LEVEL4 CLPRAS - METHODS
LEVELS NON STANDARD

§. SAMPLING PROCEOURES

BACKGROUND - 2 PER EVENT OR
CRITMICAL (UST)
PROCEDUFES

18. GUALITY CONTROUL SAMPLES [CONFIRM OR SET STANOARD)

A FELD & LABORATORY
COLLOCATED - $% OR . REAGENT BLANK - 1 PER ANALYSTS BATCH OR
REPLICATE - 5% OR REPLICATE + 1 PER ANALYSIS BATCHOR

FELD BLANK - 5% OR MATRIX SPICE - 1 PER ANALYSES BATCHM OR
TR BLANK - { PERDAYOR OTHER

1. BUDGET REQUIREMENTS

BUDGET SOEDUE
STAFF

CONTRACTOR PRIME CONTRACTOR
STTE MANAGER

DATE

0001t

FORDETALS SEE SAMPLING & ANALYSTS PLAN COM SF 0QO 1.002
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_FIGURE 7

Data Summary Tables

000182



7601

FIGURE 7

SITE: INORGANIC AQUEOUS ANALYSIS
CASE: SO0G: ug/L
LABORATORY :

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:

000183

INSTRUMENT
DETECTION
INORGANIC ELEMENTS LIMITS

(ug/l, ppb)

CONTRACT
DETECTION

LIMITS
(ug/ L, ppb)

ALUMINUM P
ANT I MONY
ARSENIC
BAR UM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALY
COPPER
TRON

LEAD
MAGNES1UM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SO0 IUM
THALLIUM
VANAD T1UM
ZINC
CYANIDE

Y 9 v 9 9 9 VY UV U O Mm O

(5]
<

0 Y v TM VO O M DO

ANALYTICAL METHOD NOTE : J - QUANTITATION IS APPROXIMATE OUE TO LIMITATIONS IDENTIFIED IN THE
f - FURNACE QUALITY CONTROL REVIEW (DATA REVIEW).

P - JCP/FLAME AA . R - VALUE 1S REJECTED.
Cv - COLD VAPOR == VALUE IS NON-DETECTED

C - COLORIMETRIC

200
60
10

200

5000
10
50
25

100

5000
15
0.2
40
5000

10
5000
10
50
20
10
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FIGURE 7

SITE:
CASE:
LABORATORY :

SAMPLE NUMBER:
SAMPLE LOCATION:
LABORATORY NUMBER:

SDG:

INORGANIC SOIL ANALYSIS
mg/kg

e

¥

00618

" INORGANIC ELEMENTS

INSTRUMENT
DETECTION
LIMITS
(mg/kg, ppm)

To calculate the semple detection limits, divide the I1DL by X solids.

CONTRACT
DETECTION
LIMITS

(mg/kg, ppm)

0-GOOIOCIQlllIlulltll'oc'llllul.llloulloonlllnllll|||||.|||||lll'.-o-nll-ll!clltntcaollllllltill.-lllunlotl'ccclllllt.lll!ll!.l.ll.itttllll.llulttlol'lnl.lllll

ALUMINUM
ANT IHONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
1RON
LEAD
MAGNES UM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SO0 IUM
THALL TUM
VANAD 1UM
ZINC
CYANIDE
X SOL10S
ANALYTICAL METHOD
F - FURNACGE
P - JCP/FLAME AA
CV - COLD VAPOR
C - C™ORIMETRIC

P

® 9V v v P P U UV U O U MmO

[ ]
<

€ v 9 MY UM 9O

NOTE:

J - QUANTITATION IS APPROXIMATE DUE TO LIMITATIONS IDENTIFIED IN THE
QUALITY CONTROL REVIEW (DATA REVIEW).
* VALUE IS REJECTED.

VALUE 1S NON-DETECTED

40
12

2
40

1
|
1000
2
10
5
20

1
1000

0.1

1000

1000

10
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FIGURE 8

Standard Worksheets
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REGION I ' Site Name
Data Review Worksheets . " Reference Number

 REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied (laboratory name) data package received

at Region I has been reviewed and the quality assurance and performance
data summarized. The data review included:

Case No. ’ SAS No. Sampling Date(s)
SDG. No. . Matrix Shipping Date(s)
No. of Samples - Date Rec'd by Lab

Traffic Réport Nos:

Trip Blank No.:
Equipment Blank No.:
Field Dup Nos:

SOW No. requires that specific analytical work be done and that
associated reports be provided by the laboratory to ‘the Regions, EMSL-
LV, and SMO. The general criteria used to determine the performance were
based on an examination of:

-Data Completeness -Field Duplicates

-Holding Times , -Lab Control Sample Results
~Calibrations -Furnace AA Results

-Blanks ~ICP Serial Dilution Results
-ICP Interference Check Results ~-Detection Limit Results
-Matrix Spike Recoveries . -Sample Quantitation

-Laboratory Duplicates

Overall Comments:

Definitions and Qualifiers:

A - Acceptable data.

J - Approximate data due to quality control cr1ter1a.
R - Reject data due to quality control criteria.

U - Analyte not detected.

Reviewer: . Date:

00018¢



REGION I
Data Review Worksheets

. 7601

I. DATA COMPLETENESS

MISSING INFORMATION - DATE LAB CONTACTED DATE REC'D

000187



REGION I )
Data Review Worksheets 7 6 O ]_

II. HOLDING TIMES Complete table for all samples and circle the
analysis date for samples not within criteria.

i T ' i HG iCYANIDE i OTHERS | pH | ACTION '
| SAMPLE | DATE | DATE | DATE | DATE { } {
| ID I SAMPLED IANALYSISlANALYSISIANALYSISl | '
I I | | —| | | |
I I I I I I | I
I | I I I I I |
| I | | I I I I
I | | I | | | |
I I I I | | | |
I I I I I I I |
| | I I I I I |
| I | I | I | |
I I I I I | | |
| I I I I I I |
| I - I | | I I
| I | | I | | |
I | I I | . | |
I | I I f— I | |
I | I I I I I I
I | | I I | | I
| | | I ] I I
I I I | I I I
I I I I I I | I
| | | I I I I
I | I I I I I
| | | | | I |
I I I I I | I
I I I I I I |
I I I I I I I |
I I | I = | o | I
I I I I | | | I
| I | | I | I |
I | | I | I I I

o ! { ! i ! I !

METALS - 180 DAYS FROM SAMPLE COLLECTION

MERCURY - 28 DAYS FROM SAMPLE COLLECTION

CYANIDE - 14 DAYS FROM SAMPLE COLLECTION

ACTION:

: 1. If holding times are exceeded all positive results are

estimated (J) and non-detects are estimated (UJ).

2. If holding times are grossly exceeded, the reviewer may
determine that non-detects are unusable (R).

000185



REGION I . .
Data Review worksheets . 7 6 0 1

III A. INSTRUMENT CALIBRATION (Section 1)
Recovery Criteria

List the analytes which did not meet the percent recovery (%R) criteria
for Initial or Continuing Calibration.

DATE ICV/CCV# ANALYTE iR ACTION SAMPLES AFFECTED

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated
below:

For Positive Results:

Accept Estimate (J) Reject (R)
Metals 90-110%R 75-89%R, 111-125%R <75%R, >125%R
Mercury 80-120%R 65-79%R, 121-135%R <65%R, >135%R
Cyanide 85-115%R 70-84%R, 116-130%R <70%R, >130%R

For Non-detected Results:

Accept Estimate (UJ) Reject (R)
Metals 90-125%R - 75-89%R <75%R, >125%R
Mercury 80-135%R 65-79%R <65%R, >135%R
Cyanide 85-130%R 70-84%R <70%R, >130%R

0006159



REGION I
Data Review Worksheets

L A
a3
(@p]
o
b

III B. INSTRUMENT CALIBRATION (Section 2)
2. Analytical Sequence

A. Did the laboratory use the proper number of
standards for calibration as described in the

SOW? _ | Yes or No
B. Were calibrations performed at the beginning of

each analysis? ‘ Yes or No
C. Were calibration standards analyzed at the be-

ginning of sample analysis and at a minimum fre-
quency of ten percent or every two hours during

analysis, whichever is more frequent? , Yes or No
D. Were the correlation coefficients for the cali-
bration curves for AA, Hg, and CN > 0.995? , Yes or No

E. Was a standard at 2xCRDL analyzed for all ICP
analyses? ' Yes or No

If No,

The data may be affected. Use professional judgement to determine
1e severity of the effect and qualify the data accordingly. 'Discuss
any actions below and list the samples affected. _

000156



REGION I .
Data Review Worksheet : ? 6 0 1

IV A. BLANK ANALYSI8 RESULT8 (Sections 1-3)

List the blank contamination in Sections 1 & 2 below. A separate
worksheet should be used for soil and water blanks.

1. Laboratory Blanks . MATRIX:

DATE ICB(CCBﬂA PREP BL ANALYTE CONC. /UNITS

2. Equipment/Trip Blanks

DATE EQUIP BL# ALYT ‘ CONC. /JUNITS

3. Frequency Requirements

A. Was a preparation blank analyzed for each matrix,
for every 20 samples and for each digestion
batch? Yes or No

B. Was a calibration blank run every 10 samples or ,
every 2 hours whichever is more frequent? . Yes or No
"If No,
The data may be affected. Use professional judgement to detérmine

the severity of the effect and qualify the data accordingly. Discuss
any actions below, and list the samples affected.

000191



REGION I ’
Data Review wOrksheets ‘ ‘Z 6 0 1

"IV B. BLANK ANALYSIS RESULTS (Section 4)

4, .Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element's contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. No positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AL). Specific actions are as follows:

1. When the concentration is greater than the IDL, but less than the
Action Level, report the sample concentration detected with a U.

2. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified. :

MATRIX: MATRIX:
ELEMENT MAX. CONC./ AL/ - ELEMENT MAX. CONC./ AL/
UNITS UNITS UNITS UNITS

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in
order to compare them with the sample results.

Conc. in ug/L X Volume diluted to (200ml) X 1L X 1000gm X 1img = mg/kg
Weight digested (1gram ) = 1000ml 1lkg 1000ug

Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be compared to sample results.

: . | 00019%



REGION I
Data Review erksheets 7 6 O 1

V A. ICP INTERFERENCE CHECK SAMPLE (Sections 1 & 2)
Recovery Criteria

List any elements in the ICS AB solution which did not meet the criteria
for %R.

DATE ELEMENT %R ACTION SAMPLES AFFECTED

ACTIONS:

T€ an element does not meet the %R criteria , follow the actions stated
low: .
PERCENT RECOVERY

<50% 50-79% ~ >120%
Positive Sample Results R J J

Non-detected Sample Results R uJ A
2. Frequency Requireménts

Were Interference QC samples run at the beginning and

end of each sample analysis run or a minimum of twice

per 8 hour working shift, whichever is more frequent? Yes or No
If no,

The data may be affected. Use professional judgement to determine

the severity of the effect and qualify the data accordingly. Discuss
any actions below and list the samples affected.

000193
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Data Review Worksheets

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

Report the concentration of any elements detected in the ICS A
solution > 2xIDL that should not be present.

ELEMENT CONC. DETECTED CONC. OF INTERFERENTS
IN THE ICS IN THE ICS
AL CA FE MG

Estimate the concentration produced by the interfering element in all‘
affected samples. See guidelines for examples. List the samples
affected by interferences below:

SAMPLE ELEMENT SAMPLE SAMPLE INTERFERENT ESTIMATED
AFFECTED AFFECTED CONC. CONC. INTERF.

(ug/L) AL CA FE MG (ug/L)
ACTIONS:

1. 1In general, the sample data can be accepted without qualification if
the sample concentrations of Al, Ca, Fe, and Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entlrely to the interfering element.

4. Estimate (UJ) non-detected results for which false negatives are
suspect.

Give explanations for any actions taken below:

000154



REGION I
Data Review Worksheets

- ¢60 1

VI. MATRIX SPIKE

‘TR # ' : MATRIX:

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of spike added

SSR - spikes sample result
SR - sample result

Analyte SSR SR S %R Action

__________*____
N L I
e
LIS L O O
————

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a.
factor of 4 or more, no action is taken.

2. If any analyte does not meet the %R criteria follow the actions

stated below:
PERCENT RECOVERY

<30 30%-74% >12
Positive Sample Results J J J
Non-detected Results R - uJ A

2. Frequency Criteria

A. Was a matrix spike prepared at the required fre-
quency? Yes or No

B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix '
spike recovery’ Yes or No

7 separate worksheet should be used for each matrix spike pair.

000435



REGION I

Data Review Worksheets

VII. LABORATORY DUPLICATES

7601

Luist the concentrations of any analyte not meeting the criteria for
For soil duplicates, calculate the CRDL in mg/kg
using the sample weight, volume and percent solids data for the sample.

Indicate what criteria was used to evaluate precision by 01rc11ng either

dupllcate precision.

the RPD or CRDL for each element.

Element

Aluminum____
Antimony

CRDL

water

ug/L
200

soil

ng/kg

Sample #

MATRIX:

Duplicate# RPD Action

Arsenic

Barium
Beryllium___
Cadmium

Calcium
Chromium

Cobalt

Copper

Iron____
Lead

— —— — i s, i, S, Sl St S— S—

Magnesium__
Manganese_
*oweury_

.. .ckel

Potassium__
Selenium

Silver

Sodium
Thallium

Vanadium

Zinc

.Cyanide

|
—|—
I
I
|—
|
|
f=
I
l
l
—
l
—I|-
—1
— |
|
—i-
—|
|
{=
l
|
!

— — ———— ———

S — — ——— S— — G S —— S— —— —— — — ——— — —— ——— ——— — —— — —— ——

- —— St St St ot S S —— —— —— ——t —— —— ——— —————— ————— ——t— i— -

o e r— — — — —— — S— T——— _——— S S S A’ ——r = et et W e m— W—- G

Laboratory Duplicate Actions should be applied to all other samples of
the same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >20%

for waters and >35% for soils.

2. If sample results are less than 5x the CRDL, estimate (J) positive

results for elements whose absolute difference is >CRDL,
soils).

(NC) .

(2XCRDL for

If both samples are non-detected, the RPD is not calculated

Q0019



REGION I

Data Review Worksheets

VIII.

FIELD DUPLICATES

7601

List the concentrations of all analytes in the field duplicate pair.
For soil duplicates, calculate the CRDL in mg/kg using the sample weight,

volume and percent solids data for the sample.

Indicate what criteria

was used to evalute the precision by circling either the RPD or CRDL for

each element.

Element

Aluminum____
Antimony

CRDL.

water

r

ug/L

200

soil

Sample #

MATRIX:

Duplicate#

mg/kg

RP

Action

Arsenic

10—

Barium___
Beryllium
Cadmiunm

Calcium___
Chromium

50

Cobalt

Copper

Iron___ .
Lead

5_
5
00_
10_
50
25
100
5

Magne51um
Manganese_
reury

Nickel

50

0.2

Potassium__
Selenium

50

Silver

5
0
O

Sodium____ -
Thallium

50

Vanadium

Zinc

1
O
50
20
10

Cyanide

]
—|—
|
I
Tom | —
|
|
e
I
|
|
—
|
|-
I
|—
|
—l|-
I
I
e
I
I
I
I

I
|
I
I
|
I
-
I
=i=
|
I
-1
|
I
I
|

O - S S S iaet M. P g S———— ———— T —— St St i e Y — ————" T—— —

—— " S— — . S— — - S— — e G——— —— i S WS S S e S — — ——

— — — s —— ——— —————" S———— S—— —— ——— ——r— — —— ——r— ——

Field Duplicate Actions should be applied to all other samples of the
same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an
for waters and >50% for 501ls.

2. If sample results are less than 5x the CRDL,
results and (UJ) nondetected results for elements whose

difference is >2xCRDL,
detected, the RPD is not calculated (NC).

(4xCRDL for soils).

estimate (J)

If both samples

RPD >30%

positive
absolute
are non-

000197



REGION I .
Data Review Worksheets 7 6 0 1

IX. LABORATORY CONTROL SAMPLE

Aqueous ICS

List any LCS recoveries not within the 80-120% criteria and the samples
‘affected.

DATE ELEMENT iR ACTION | SAMPLES AFFECTED

2. Solid ICS
List any analytes that were not within the control windows set by the

EPA for the solid LCS sample. The 80-120% criteria is not used to
evaluate solid LCS results. .

ELEMENT ILCS CONC. CONTROL WINDOWS ACTION SAMPLES AFFECTED

ACTIONS:

Percent Recovery
AQUEQOUS ICS <50_ 51-79% >120%
Positive Results R J : J
Non-detected Results R uJ A
SOLID ICS <EPA Control Windows >EPA Control Windows
Positive Results J J
Non-detected Results uJ A.

3. Frequency Criteria

‘A. Was an LCS analyzed for every matrix, every .
digestion batch, and every 20 samples? Yes or No

000138



Data Review Worksheets

REGION I | o Y60 1

X A. FPURNACE ATOMIC ABSORPTION ANALYSIS
Duplicate Precision
-------- Duplicate injections and one-point analytical spikes were per-
formed for all samples: duplicate injections agreed within *
20%.

-------- Duplicate injections and/or spikes were not performed for the
following samples/elements:

-------- Duplicate injections did not agree within # 20% for samples/
elements: :

2. Post Digestion Spike Recoveries

-------- Spike recoveries met the 85-115% recovery criteria for all
samples.

-------- Spike recoveries did not meet the 85-115% criteria but did
not require MSA for the following samples/elements:

-------- MSA was used to quantitate analytical results when con-
tractually required. '
Correlation coefficients >0.995, accept results.
Correlation coefficients <0.995 for sample
numbers/elements:

-------- Method of Standard Addition (MSA) was not performed as re-
quired for samples/elements:

ACTIONS:

1. Estimate (J) positive results if duplicate injections are outside
+ 20 % RSD or CV. -

2. If the sample absorbance is <50% of post digestion spike absorbance
the following actions should be applied: -

ERCENT RECOVERY

<10 11%-84% >115%
Positive Sample Results J or R J B |
Non-detected Results R uJ _ A

3. Estimate (J) sample results if MSA was required and not performed.

4. Estimate (J) sample results if correlation coefficient was <0.995.

0004139



REGION I : < '
Data Rev1ew wOrksheets 7 6 O 1

XXI. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION ANALYSIS

Serial Dilutions were performed for each matrix and results
of the diluted sample analysis agreed within ten percent of
the original undiluted analysis.

Serial Dilutions were not performed for the following:

Serial Dilutions were performed, but analytical results did
not agree within 10% for analyte concentrations greater than
50x the IDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX:

ELEMENT | IDL 50xIDL SAMPLE SERIAL £1) ACTION
: ' RESULT DILUTION

Aluminum i
Barium l
ryllium l

. cadmium___ i
Calcium — |

© Chromiu —
Cobalt i
Copper ‘
Iron l
l

l

|

|

|

|

I

dl

1

Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
zZinc

o . S G S T W S S e G S P T S G S U S

e —— —— —— —— A — ——— — ——— F—— ———— T————— f—— ——. — —— S—— —
—————

——————— ———f—— —_ —— ——— —— —— ——— S—— ———— ————"

Actions apply to all samples of the same matrix.

ACTIONS:

1. Estimate (J) positive results if %D >15.

000<0G



REGION I

Data Review Worksheets

7601

XII. DETECTION LIMIT RESULTS

Instrument Detection Limits

Instrument Detection Limit results were present and found to be
less than the Contract Required Detection Limits.

IDLs were not included in the data package on Form XI.

IDLs were present, but the criteria was not met for the
following elements:

2. Reporting Requirements

If No,

Were sample results on Form I reported down to
the IDL not the CRDL for all analytes? Yes or No

Were sample results that were analyzed by ICP
for Se, Tl, As, or Pb at least 5x IDL. Yes or No

 Were sample weights, volumes, and dilutions

taken into account when reporting detection
limits on Form I. , Yes or No

The reported results may be 1naccurate. Make the necessary changes
on the data summary tables and request that the laboratory resubmit the
corrected data.

000

i



REGION I ) :
Data Review Worksheets '? 6 0 l

XIII. SAMPLE QUANTITATION

Sample results fall within the linear range for ICP and within
the calibrated range for all other parameters.

Sample results were beyond the linear range/ calibration range
of the instrument for the following samples/elements:

In the space below, please show a minimum of one sample calculation
per method:

ICP
FURNACE
MERCURY

CYANIDE

For soil samples, the following equation may be necessary to convert
raw data values (usually reported in ug/L) to actual sample con-
centrations (mg/kg):

The lab is reQuired to use 1 gram sample (wet weight) to 200 ml.

Wet weight concentration =

digest conc. in ug X 200ml1 X 1L X 1000gm X lmg = mg
L 1l gnm 1000 ml lkg . 1000ug kg

In addition the sample results are converted to dry welght u51nq the
percent solids calculations:

Wet weight conc. X 100 = final concentration, dry weight (mg/kg)
$solids '

0006<0%
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FIGURE 9 -

Inorganic Regional Data Assessment Form
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FIGURE 9

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO.

LABORATORY

SDG#

SOWs

DPO: ACTION ___FYI

HOLDING TIMES
CALIBRATIONS
BLANKS

ICS

LCS

DUPLICATE ANALYSIS
MATRIX SPIKE

MSA

SERIAL DILUTION
SAMPLE VERIFICATION
OTHER QC

OVERALL ASSESSMENT

LA B B T o o o

-— s e
L

SITE

Regio?_ﬁ;O 1 '

NO. OF SAMPLES/
MATRIX

REVIEWER (IF NOT ESD)
REVIEWER'S NAME

COMPLETION DATE

ENT M

ICp AA Hg

CYANIDE

O = Data had no problems/or qualified due to minor problems.

M = Data qualified due to major problems,
Z = Data unacceptable.
X = Problems, but do not affect data.

ACTION ITEMS

AREAS OF CONCERN:

NOTABLE PERFORMANCE:
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APPENDIX E
. Completed Inorganic Regional
Data Assessment Form (IRDA) and

Guidance for Completing the ORDA
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Guidelines for Evaluating validation Memos and Completing
the Inorganic Regicnal Data Assessment Fora

Introduction

This document is designed to offer guidance in evaluating
_validation memos and completing the Inorganic Regional Data
Assessment (IRDA) Form.

The document is designed to define and clarify the areas
evaluated and the resulting actions for the Inorganic Regional Data
Assessment Form. The procedure must be performed by a qualified
data reviewer, since technical expertise is utilized in completing
the form. An IRDA Form must be completed for each data package
reviewed and validated for Region I.
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T.  HelbINe oS | . %601

A. Definition or Explanation
The holding time of the sample can be defined as the time
from sample collection to the time of analysis or sample
preparation, as appropriate.

B. Actions
If all the sample holding time criteria were met, the
category will be qualified with "O", data had no
problems/or qualified due to minor problems.
If the sample holding times were exceeded and all the
positive results and detection limits are estimated, the
Inorganic Regional Data Assessment Form (IRDA) will be
qualified with "O", data had no problems/or qualified due
to minor problems.
If the holding times were grossly exceeded and all the
positive results are estimated and non-detected results
are rejected, the IRDA form will be qualified with "M%,
data qualified due to major problems.
If the holding times were grossly exceeded and all
positive and non-detected results are rejected, the IRDA
form will be qualified with "2Z%, data unacceptable.

II. CALIERATIONS _

A. Definition or Explanation
Calibrations refer to the instrument's initial and
continuing calibrations and demonstrate the instru-
ment's ability to produce acceptable quantitative data.

B. Actions

If all the calibration criteria are within
specifications, and met the frequency requirements the
IRDA form will be qualified with "O", data had n
problems/or qualified due to minor problems. ~

If the R for the ICV or CCV is between 75-89 or 111-125,
(or the respective ranges for CN and Hg) and the positive
results have been estimated, the IRDA form will be
qualified with "M", data qualified due to major problenms.

If the %R is outside the 75-125% 1limits, (or the
respective ranges for CN and Hg) and the positive results
and non-detected results are rejected, the IRDA will be
qualified with "2", data unacceptable.

If other problems related to calibrations exist that do

4
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not affect the data. (eg. standards were not run at the
proper frequency) , the IRDA will be qualified with "x",
problems but do not affect data.

III. BLANKS
A. Definition or Explanation

The blanks consist of preparation blanks, calibration
blanks, and equipment or trip blanks. The blanks are
reviewed to determine the existence and magnitude of
contamination problems. The problems associated with
one blank apply to all the associated samples. Blanks
are reported per matrix, and for each digestion batch.

B. Actions

If no contamination is present, and the proper number of
blanks were analyzed, the IRDA form will require "O",
data had no problems/or qualified due to minor problems.

If low levels of contaminants are present, and the
detection 1limit is raised, the IRDA form will be

qualified with "X", problems, but do not affect the
data. -

If contaminants were found in the laboratory blanks at
levels greater than the CRDL, the associated samples must
be reanalyzed or redigested depending on the source of
contamination. If the samples are not reanalyzed, the
IRDA qualifier will be "2Z", data unacceptable.

If high levels of contaminants are detected in the
equipment blanks, the IRDA shall be qualified with "M",
data qualified due to major problems.

If blanks were not analyzed at the proper frequency but
do not affect the data, the IRDA will be qualified with
wX", problems but do not affect the data.
IvV. INTE CHE
A. Definition or Explanation

The ICP Interference Check Sample is analyzed at the
beginning and end of each sample analysis run to verify
the contract laboratory‘'s interelement and background
correction factors.

B. Actions

000U
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If all the recoveries for the ICS meet criteria and an
ICS was analyzed at the proper frequency, the IRDA
qualifier will be "O", data had no problems/or qualified
due to minor problems.

If the ICS recovery does not meet criteria but the

levels of interferents in the samples are not 50% or more

of those found in the ICS solution, the qualifier will
~be "X", problems, but do not affect the data.

If ICS recoveries are 50-79% or >120%, and levels of
interferents are 50% or more of that found in the ICS
solution, the IRDA will be qualified with "O"™, data had
no problems or qualified due to minor problems.

If results >2x IDL are detected for elements not present
in the EPA solution and the samples have levels ofinter-
ferents that are 50% or more of those found in the ICS
solution, the IRDA qualifier wlll be "M", data qualified
due to major problems. ‘

If sample results are rejected due to major inter-
ferences, the IRDA form will be qualified wlth nzn, data
unacceptable.

If the ICS recovery falls <50 §, the IRDA qualifier
will be "2", data unacceptable.

If the ICS was not analyzed at the proper frequency but
the data are not affected, qualify the IRDA with "X,
problems, but do not affect the data.

LABORATORY CONTROL SAMPLE
A. Definition or Explanation

The laboratory control sample analysis is designed to
serve as a monitor of the efficiency of the digestion
procedure. Reported results may be biased either high
or low for elements with LCS recoveries outside required
criteria.

B. Actions

If the aqueous LCS recovery falls within the range of
50-150%, or the solid LCS falls within the control
windows and LCSs were analyzed at the required frequency,
the IRDA qualifier will be "O", data had no problems or
qualified due to minor problenms.

If the aqueous LCS recovery >150%, or soil LCS results

.6 :
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are > control windows and results are >IDL, the IRDA
qualifier will be "M", data qualified due to major
problems. ‘

If the aqueous LCS recovery >150%, or soil LCS results
are > control windows and results are non-detected, the
IRDA qualifier will be "X", problems but do not affect
the data.

If the aqueous LCS recovery is <50% or the solid LCS
falls below the control windows the quallfier should be
"Z®", data unacceptable.

If an LCS was not analyzed at the proper frequency but
the data are not affected, the qualifier shall be "X",
problems, but do not affect data.

VI. DUPLICA ANALYBIB

A.

Descriptien or Explanation

Duplicate analyses are indicators of the precision of
the sample results. Laboratory duplicates give an
indication of the precison of the laboratory analysis.
Field duplicates are indicators of field precision as
well as laboratory precision. Laboratory duplicates are
required per matrix and per digestion batch. Qualifiers
apply to all samples of a similar matrix.

Actions

If samples have an RPD for lab or field duplicates that
<50% for waters, <75 % for soils and were analyzed at
the required frequency, the IRDA quallfier will be "“O%,

data had no problems/or qualified due to minor problems.

For samples that are <S5xCRDL , if the difference between
the results is + 2xCRDL for laboratory duplicates or +
4XCRDL for field duplicates and were analyzed at the
required frequency, the IRDA qualifier'will be "O", data
had no problems or qualified due to minor problems.

If the RPD is >50% for waters and 75 % for soils, for
either laboratory or field duplicates for samples that
are >5xCRDL, the qualifier should be "M", data qualified
due to major problems.

If the absolute difference between samples is > +2xCRDL

for 1laboratory duplicates and >+ 4xCRDL for field

dupllcates for samples less than 5xCRDL, the quallfier
7
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should be "M", data qualified due to major problenms.

If duplicates were not analyzed at'the proper frequency
but the data are not affected, qualify the IRDA with "X, -
problems, but do not affect the data.

VII. MATRIX SPIKE
A. Definition or Explanation

The matrix spike sample analysis is designed to provide
information about the effect of the sample matrix on the
digestion and measurement methodology. A matrix spike
is required for each matrix analyzed and qualifiers apply
to all samples of similar matrix. :

B. If all the matrix spike recoveries are within the
specified criteria, and were anlayzed at the required
frequency, the IRDA form will be qualified with "o", data

had no problems/or qualified due to minor problems.

If the matrix spike recovery is >125% and the reported
results are non-detected, the qualifier should be "x",
problems, but do not affect the data.

If the matrix spike recovery is between 50-150%, and the
results are >IDL, the qualifier shall be "O", data had
no problems/or qualified due to minor problens.

If the matrix spike recovery is >150% and positive
results are estimated, qualify the IRDA with "M", data
-qualified due to major problenms.

- If the matrix spike recovery is between 30% and 50%, for
non-detected results or <50% for results >IDL, the
qualifier shall be "M", data qualified due to major
problems.

If the spike recovery results fall below 30% and the
sample results are non-detected, the IRDA form should be
qualified with "2", data unacceptable.

If a matrix spike was not analyzed at the proper
frequency, or a post-digestion spike was not analyzed as
required, but the data are not affected, qualify the IRDA
with "X", problems, but do not affect the data.

8 | 000ZL
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VIII. METHOD OF 8T ARD ADDITION (MS

A.

Description or Explanation

The Method of Standard Addition (MSA) is required when
the furnace post digestion spike recovery is not within
85-115%, and the sample absorbance is >50% of spike
absorbance. This section of the IRDA is used to qualify
problems with post-digestion spike recovery as well as
MSAs.

,Actioni

- If duplicate injections were performed as required and

the $RSD or CV <40, qualify the IRDA with "O", data had
no problems/or qualified due to minor problems.

If the $RSD or CV >40, qualify the IRDA with "M", data
qualified due to major problems.

If post digestion spike recoveries were within 75-125%
and were analyzed for every sample, the IRDA will be
qualified with "O", data had no problems/or qualified due
to minor problems.

If post digestion spike recoveries were >125% but samples
were non-detected, qualify the IRDA with "X", problems
but do not affect the data. '

If post digestion spike recoveries 11-75%, (6: >125% for
positive results) the IRDA qualifer will be "M", data
qualified due to major problems. '

If post digestion spike recoveries were <10%, qualify the
IRDA with "2", data unacceptable.

If MSAs were performed as required and the correlation
coefficient is >0.995, the IRDA form will be qualified
with "o", data had no problems/or qualified due to minor
problens.

If the correlation coefficient is <0.995 for both MSA
analyses, the form shall be flagged with "M", data
qualified due to major problems.

IX. SERIAL DILUTION

A.

Description or Explanation

Serial dilution analysis determines whether significant
physical or chemical interferences exist due to sample

9
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matrix.

B. Actions
If the %D is <30%, the IRDA shall be flagged with "o",
data had no problems/or qualified due to minor problenms.
If the %D is >30%, the IRDA shall be flagged with "M%,
data qualified due to major problems.
If a serial dilution was not performed as required, the
IRDA form shall be flagged with "X", problems, but do
not affect the data.

X. ‘ SAMPLE SULT VERIFICAT

a. Description or Explanation
The objective is to ensure that the reported quantitation
results are accurate.

B. Actions
If transcription, calculation, linear range, or raw
instrument data discrepancies are found and are resolved
after contacting the laboratory, the IRDA form shall be
qualified with "0O", data had no problems/or qualified due
to minor problems.
If transcription, calculation, linear range, or raw
instrument data discrepancies cannot be resolved, qualify
the form with "M", data qualified due to major problems.

XI.  OTHER
A. Description or Explanation

Other problems with quality control parameters pertaining
to the Case may be qualified using professional judge-
ment. (ie. detection limits, post digestion spikes,
etc.) '

XII. OVERALL ASSBESS

A.

Description or Explanation

The data reviewer makes professional judgements and
expresses concerns and comments on the validity of the
overall data package for a Case. The additive nature of

10
000@14



7601

QC parameters out of specification is difficult to.x
in an objective manner. The data quality objectives

aid in making the decision of the overall validity o:x
data. : \

\

Actions ' i \\

\
If there are no significant problems associated with th\
Case, the IRDA will be qualified with "O", data had no.-

problems/or qualified due to minor problems.

If there were small problems with the data package or
contractual violations but the data could be utilized,

qualify the form with "X", problems, but do not affect '
the data.

If there wvas a significant problem which interfered with
use of the data, the category will be qualified, "2",
data unacceptable.
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